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endoscopy for identifying or controlling the bleeding, interventional radial-
ogy is often consulted for evaluation and consideration of catheter-based
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sists or recurs after endoscopic evaluation of the entire bowael fails to re-
veal a bleeding source. This review details the evaluation of patients
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The treatment of Gl bleeding depends on the type and location of the
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definitive diagnosls with urgent colonoscopy is put Into perspective of
other managemant strategies including angiography (of different typas),
nuclear medicine scans, surgery, and medical treatment. Advancements
in diagnosis, risk sieatification, and colonoscopic hemostasis are de-
scribed including those that cbliterate arterial blood flow underneath
SRH and prevent diverticular rebleeding. Recent innovations are
discussed,
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but management of delayed PPB can be challenging. Cold snare polypac-
tomy is the optimal technique for small sessile polyps with hot snare poly-
pectomy for pedunculated and large sessile polyps. Topical hemostatic
powders and gels are being investigatad for the prevention and manage-
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Foreword
State-of the-Art in ™
Gastrointestinal Bleeding L

Diagnosis and Management

Ashley L. Faulx, MD, MASGE, FACG
Consulting Editor

Endoscopy continues to be the mainstay in the diagnosis and management of gastro-
intestinal bleeding, as we continue to develop new and evolving endoscopic tech-
nigues. Gastroenterologists are further challenged by the increasing numbers of
patients on antiplatelet medications and anticoagulants, complicating management
in these patients. In this issue, Dr Patrick Pfau has selected a broad range of topics
related to gastrointestinal bleeding, from the management of overt variceal and non-
variceal bleeding to diagnosis and management of occult bleeding as well as postpo-
lypectomy bleeding. He has brought in experts from surgery and interventional
radiology to better understand the multidisciplinary approach often needed in patients
with bleeding refractory to endoscopic intervention. This issue will be an excellent
guide for the endoscopist in the management of gastrointestinal bleeding, and the
data supporting these interventions,

Ashley L. Faulx, MD, MASGE, FACG

Case Western Reserve University Schoel of Medicine
UH Clevaland Medical Center

Louis Stokes VAMC

11100 Euclid Avenue, Wearn 2nd Floor

Cleveland, OH 44108, USA

E-mail address:
Ashley.fauk@uhhospitals.org

Gastrointest Endescopy Clin N Am 34 (2024) xiii
httpsyidoi.org/10,1016/.giec.2023.11.001 glende.theclinics.com
1052-5157/24/% 2023 Published by Elsevier Inc.
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Preface
Gastrointestinal Bleeding and the ®
Endoscopist ==

Patrick Pfau, MD
Editor

Gastrointestinal bleading and gastrointestinal endoscopy are intricately involved with
an extensive range of diseases In the fleld of gastroenterology. Endoscopy is the diag-
nostic mainstay, from the exsanguinating variceal bleeder to the occult small bowel
arteriovanous malformation. The primary therapy of gastrointestinal bleeding is endos-
copy, again ranging from treatment of the actively spurting visible vessel to the slowly
oozing gastric antral vascular ectasia. Endoscopy and gastrointestinal bieeding come
together at 2 am In the ICU with the Intubated cirrhotic patlent and in clinic for the fourth
apinion on a case of anemia and hemoccult-positive stools,

This broad range of patient types and gastrointestinal diseases demonstrates the
need to understand the scope and latest data and research on the diagnosis and treat-
ment of gastrointestinal bleeding with gastrointestinal endoscopy. With this goal, we
have brought together experts in the field of gastrointestinal bleeding to present
siate-oi-the-art articles discussing and examining gastrointastinal bleeding and
andoscopy and just as importantly how this is applied to benefit patient care. The
topics in this issue of Gastrointestinal Endoscopy Clinics cover the complate range
of disease in which endoscopy and gastrointestinal bleeding interact.

Before any endoscopic intervention, diagnostic or therapeutic, is performed, it is
crucial that the patient is prepared for the endoscopy to help ensure the planned
endoscopy can be carried out in a safe and effective manner. This includes a thorough
assessment of the patient and administration of the correct medical therapias before
the scope is even put down. With the increasing number of blood thinners, anticoag-
ulants, and antiplatelet agents, it must be clear how to use and adjust these medica-
tions to prevent bleeding Initially and in the patient who Is actively bleeding.

After a patient is safely prepared and stabilized, endoscopy plays an essential role
in the diagnosis and treatment of upper gastrointestinal bleeding. We review the

Gastrointest Endoscopy Clin N Am 34 (2024) xv-xvi
hrtps:idel.org/10.10164.giec.2023.10.001 glendo.theclinics.com
1052-5157/24/2 2023 Published by Elsevier Inc.
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diagnostic role and latest treatment in patients with peptic ulcer disease, esophageal
and gastric varices, as well as portal gastropathy and gastric vascular ectasia.

While endoscopy is the primary tool in the evaluation and therapy of gastrointestinal
bleeding, it should be understood that endoscopy can fail and, in some cases, may not
ba the first or most successful line of management. Thus, it is important to understand
the indications for and complementary role to endoscopy of interventional radiology
and surgery for patients with gastrointestinal bleeding.

Gastrointastinal bleeding does not always have a dramatic or acute presentation.
Endoscopy also plays a role in finding the diagnosis for bleeding when the cause is
not cbvious and other diagnostic/imaging modalities are unsuccessful. Often the
occult and obscure bleeding source is found in the small bowel, and thus, we cover
the latest endoscopic technology and data used to treat small bowel bleeding.

Finally, this issue explains in detail two of the most common large bowel gastroin-
testinal bleeding disorders treated by the endoscopist, diverticular bleeding and
post-polypectomy bleeding. The latest research and guidelines on the diagnosis, out-
comes, and therapy of these frequently encountered colonic bleeding sources are
covered in-depth.

With this range of subjects on gastrointestinal bleeding, we believe this issue of
Gastrointastinal Endoscopy Clinics will be a readily and frequently used reference
for the endoscopist. We hope bringing the expertise of true leaders in the field of
gastrointestinal bleeding will expand the readers' knowladge and improve how pa-

tients, bleeding in many ways from many different areas of the gastrointestinal tract,
ara cared for.
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Patrick Pfau, MD

University of Wisconsin School of
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Assessment, Resuscitation
and Medical Management of
Variceal and Nonvariceal
Gastrointestinal Bleeding
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Ali A, Alali, ma, Boh, BAD, MSc (Clinical Epidemiclogy®,
Alan M. Barkun, Mb, €M, MSc (Clinical Epidemviology™ *

KEYWORDS
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KEY POINTS

« Acute upper gastrointestinal bleeding (UGIB) remains a common emergency that camries
significant morbidity and mortality.

» Tha initial assessment of patients with acute UGIB should focus toward ensuring patiant's
airway protection, hemedynamic stabilization, and evaluation of risk factors and comor-
biditles that can exacerbate tha bleading.

« Preendoscopic risk assessment scores, particularly the Glasgow-Blatchford score, are
useful clinical tools that allow early patient triage and safe discharge of low-risk patients.

+ Early resuscitative measures Including appropriate fluld resuscitation and blood transfu-
sion strategies, selactive use of vasoactive drugs and prophylactic antibiotics coupled
to timely endoscopy can improve the outcomes of patients with UGIB from both nomwvar-
iceal and variceal causes.

+ Endoscopy ramains the gold standard test for confirming and the comerstone of treating
patients with UGIE but should only be performed once the patient is adequately resusci-
tated and stabiilzed.

INTRODUCTION

Upper gastrointestinal bleeding (UGIB) is a common emergency that carries signifi-
cant morbidity and mortality and accounts for more than 250,000 hospitalizations in

This article has not been published previously in print or electronic format and is not under
consideration by another publication or electronic medium.

Source of funding: None,

? Division of Gastroenteralogy, Department of Medicine, Faculty of Medicine, Kuwait Uni-
versity, Jabriyah, Kuwait; " Division of Gastroenterology, McGill University Health Center,
MeGill University, 1650 Cedar Avenue, D7.346, Montréal, Quebec H3G1A4, Canada

* Corresponding author. McGill University and the McGill University Health Centre, 1650 Cedar
Avenue, D7.346, Montréal, QC H3G 144, Canada.

E-mail address: alan.barkun@muhc.megill.ca

Gastrointest Endoscopy Clin M Am 34 (2024) 185-203
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the United States.” As a result of recent advances in general supporlive care and tha
andoscopic management of UGIB, the all-cause case fatality of UGIB has decreased
in the last few years to approximately 2%6.2 The initial resuscitative measures provided
In the emergency department (ED) remain among the most important interventions to
improve outcomes for patients presenting with UGIB, including a decrease in mortal-
ity. Such interventions have traditionally included hemodynamic stabilization, adopt-
ing an appropriate bicod transfusion strategy, comecting coagulopathies in select
circumstances, and the use of certain pharmacologic therapies® Furthermore, the
use of preendoscopic risk stratification is important to ensure proper triaging of pa-
tients with UGIB, including identifying patients at low-risk of a negative outcome
who can potentially be managed safely in an outpatient setting. In this article, we re-
view the evidence relating to initial resuscitalive strategies for patients presenting with
UGIB. Wa exclude the management of the rare patients with UGIB presenting with
massive hemormrhage whose approach is described elsewhera,*

DEFINITION AND CAUSES

UGIE is defined as bleeding proximal to the ligament of Treitz and the pathologies can
be broadly divided into nonvariceal (NVUGIB) and variceal etiologies. Even though tha
initial management of UGIB is similar regardlass of the cause, subsequent stratifica-
tion into NVUGIB and variceal UGIB is useful since variceal bleeding carries a highar
mortality and requires more targeted pharmacologic and endoscopic therapies adapt-
ed to the presence of liver disease with portal hypertension.” The most commoen cause
of UGIB remains peptic ulcer disease (PUD) despite a decreasing prevalence world-
wide (20%-40%).% Variceal bleeding is the second most common cause of UGIE
(496-16%) but its prevalence varies geographically and according to local patient
mix, being typically higher in tertiary referral centers.” Even though tumor bleeding ac-
counts for a minority of severs UGIB (3%-4%), hospitalization due to UGIB from ma-
lignancy has increased by 50% during the last decade.? Management is especially
challenging due to the lower efficacy of available pharmacologic and endoscaopic ther-
aples and the overall poor patient prognosis.? Other important causes of UGIB include
esophagitis, gastritis/duodenitis, angicdysplasia, Mallory-Weiss tear, and Disulafoy
lesion (Table 1).

HISTORY AND PHYSICAL EXAMINATION

The initial history should focus on identifying symptoms that are suggestive of UGIB,
patient comorbidities that may increase the risk of developing UGIB (eg, chronic livar
disease) or its complications (eg, underlying cardiovascular disease), medications use
(eg, aspirin or anticoagulants), and general risk factors for worsened outcomes (eg,
alcohol abuse or smoking). Melena (ie, black tarry stool) is a classic symplom of
UGIB but is nonspecific because some patients with slow gastrointestinal bleeding
of the lower Gl tract (usually right-sided origin) may occasionally present with malena,
Furthermore, certain medications (eg, iron) can produce black stools thal can be
mistaken for melena. Hematemesis is more specific for an upper gastrointesting|
source of bleeding, whereas hematochezia can be seen in lower GIB but also in
massive UGIB-moare specifically up to 15% of patients presenting with hemalochezia
and initial or persistent hemodynamic instability.® Symptoms such as lightheadedness
and syncope imply intravascular volume depletion and can be seen in _’""":t.sa‘l'“"’ ep-
isodes. Historical factors that increase the probability of upper gaﬁ"‘-"”;ez E“B_?f":“
of bleeding include an earler history of UGIB (Likelihood ratio [LA) = 2.5 7/ Ol
age less than 50 years (LR = 3.5 [2.0-6.1]), melena (LR rangé = °1~=h and
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Table 1
Causes of upper gastrointestinal bleading
Cause Approximate Prevalence (%)
Inflammatory/ulcerative
FUD 40-63
Esophagitis 8-20
Gastritivduodenitis 18-22
Mallory-Weiss tear 5.0-7.4
Cameron lesion <1
Variceal
Esophageal/gastric varices 4-16
Vascular
Angiodysplasia 4-6
Gastric antral vascular ectasla 2.3-4.0
Dieulafoy lesion 1.5-2.3
Neoplasm
Esophageal/gastric/dusdenal 2.6-4
DOthers
Hemosuccus pancreaticus <1
Hemaobilia =1
Aortoenteric fistula <1
Mo lesions identified 10-15

Reference Alali and Barkun with modification.”

epigastric pain (LA = 2.3 [1.2-4.4]).7 Identifying melena on examination increases the
probability of an upper source of GIB significantly (LR = 25.0 [4.0-174.0]), whereas the
presence of clots in the stools makes it less likely (LR = 0.05 [0.01-0.38]). Furthermore,
resting tachycardia and hypotension are suggestive of a more hemodynamically sig-
nificant bleeding event. These historic and physical clues are important to seek out in
order 1o ensure that appropriate patient triage and managemant are implementad
while awaiting further confirmatory testing. Clinical clues to prediction of a variceal
source of UGIB include a history of liver disease (OR = 6.36 [3.59-11.3]), excessive
alcohol use (OR = 2.28 [1.37-3.77]), hematemesis (OR = 2.65 [1.61-4.36]), hemato-
chezia (OR = 3.02 [1.46-6.22]) and stigmata of chronic liver disease (OR = 2.48
[1.46-4,25]). Patients treated with antithrombotic therapy were more likely to experi-

ence nonvariceal causes of hemorrhage (OR = 0.44 [0.35-0.78])."°

LABORATORY EVALUATION

Complete blood count, liver enzymes, renal function (blood urea nitrogen [BUN] and
creatinine), type and screen, and a coagulation profile are some of the routine blood
tests that should be performed at presentation, with the hemoglobin level checked
serially to ensure stability. It should be noted that the initial hemoglobin and hematocrit

values can be misleading in the acute setling because they can be normal despite sig-————

nificant blood loss. Once tha patient has undergone fluid res mﬂa{mn. the true degrea
of blood loss becomes clearer. In addition, a low platelet col Int' can be an md]rect sign,

of the presence of portal hypertension and underlying cirrhosis. An lmPDrt,ant clua o :.

an upper gastrointestinal source of bleeding is a raised BUN-to- -creatinine ‘ratio. A
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BUN-to-creatinine ratio more than 30 displays a good positive LR for diagnosing an
upper source of GIB (LR = 7.5 [2.8-12.0]) rendering It a useful clinical parameter.?
The role of correcting an identified coagulopathy is discussed further balow.

RISK ASSESSMENT

Appropriate early patient risk stratification is important to ensure optimal patient
disposition frem the ED or initial point of presentation. Predicting patients who are
likely to require a hospital-based intervention (blood transfusion, therapeutic endos-
copy, intarventional radiolegy, or surgery) during the initial encounter is useful for pa-
tient triaging and prognostication. Several preendoscopic risk assessment scores
have been described but only a few have been widely implemented in elinical practice,
mostly due to a paucity of supportive data and their modest discriminatory capacity.

The best-validated preendoscopic risk assessment scores include the Glasgow-
Blatchford (GBS), clinical Rockall (CRS), and AIMSES scores. Mora recantly, the
Age, Blood tests and Comorbidities (ABC) score has been described but has been
the subject of less validation studies.""-'? These scores are based on preendoscopic
clinical data that are easily obtainable during the initial patient encounter in the ED,
making them useful for an early risk stratification (Table 2). The GBS iz a validated
scoring system that Is quite simple to calculate using raadily accessible clinical and
biochemical parameters determined during the initial patient assessment in the ED.
A low GBS (score 0-1) has demonstrated high sensitivity (98.6%) in identifying low-
risk patients, who are unlikely to require a hospital-based intervention and hence
can be safely discharged and managed as an outpatient (including a deferred endos-
copy).'® A high GES (score > 7) has been associated with an increased risk of a pa-
tient requiring blood transfusions and an endoscopic intervention.” The CRS is less
accurate at predicting low-risk patients but a high score (=4) can be useful in prognos-
ticating an increased mortality.’® Similarly, the AIMS65 and ABC scores do not
adequately discriminate low-risk patients (who can be safaly managed in an outpatient
setting) but are accurate at predicting mortality.” Based on the available evidence,
clinical practice guidelines recommend using a GBS cutoff of 1 or lesser to identify
low-risk patients with resulting cutpatient endoscopy and further management.’4-'®
More recently, an updated meta-analysis concluded that a low GBS {cutoff <1) was
accurate at predicting patients who are unlikely to require a hospital-based interven-
tion, experience rebleeding, or die.'” Furthermore, the authars also suggested that
extending the GBS cutoff to 2 or lesser maintains prognostic accuracy while allowing
more patients to be managed safely as oulpatients (30% for GBS <2 compared with
19% with GBS <1)."" No risk assessment score is currenlly recommended by guide-
lines for use in predicting patients at a high risk of worse cutcomes. Several other risk
assessment scores have been described recently but are limited by the requirement of
endoscopic assessment for full calculation (eg, Progetto Nazionale Emarragia Diges-
tiva score) or limited validation studies (eg, Canada-United Kingdom-Adelaide
score).'? Of note, the risk assessment scores described previously have been vali-
dated on cohorts presenting mostly with an NVUGIB etiology. Their prognostic abili-
ties may thus not be as accurate in patients with a variceal source of bleeding. In
patients with underlying liver cirrhosis who present with a suspected upper variceal
bleed, the use of the Child-Pugh classification and the Model for End-Stage Liver Dis-
ease (MELD) score may provide more useful prognostic information.™ In general, pa-
tients with a Child-Pugh class B (with active bleeding on endoscopy) or C, and/or a
MELD score of 19 or greater are considered at high risk for poor outcomes.'® Addi-
tional scores have also been proposed for more specific prognostication of patients
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with liver disease presenting with UGIB including the cirrhosis acute gastrointestinal

bleeding, which showed promising results at predicting mortality but further validation
studies are required,’®

INITIAL MANAGEMENT

The initial management of patients presenting with UGIB follows the principles of any
medical emargency with specific focus on airnway, breathing, and circulation. This pro-
tocol is appropriate regardless of the cause of bleeding and aims to protect the
patient’s airway and breathing while ensuring hemodynamic stability before perform-
ing endoscopy. The management of the rare UGIB patient presenting with massive
hemorrhage is discussed elsewhere.® An overall approach to the initial management
of suspected UGIB is shown in Fig. 1.

= Airway and Breathing: Supplemental oxygen is usually administered to ensure
adequate tissue oxygenation, with special care when oxygen is administered
via face mask given the risk of aspiration.”” Patients presenting with UGIB may
be at increased risk of aspiration especially if they have a reduced level of con-
sciousness, for example, in patients with hepatic encephalopathy. However, pro-
phylactic intubalion does not reduce the incidence of pneumonia, length of
hospital stay, or mortality and it may, in fact, increase the risk of such adverse
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outcomes.?'** Therefore, a routine Intubation before urgent endoscopy is not
racommended. Prophylactic Intubation for afrway protection Is suggested for pa-
tiants prasenting with ongolng active hematemaesis, agitation, or encephalopathy
who are unable to protect their airway with early extubation postendoscopy.™®

« Circulation: The goal of early resuscitative measuras [s to presarve tissue perfu-
sion and prevent organ damage while steps are taken to stop bleeding. This Is
achieved by volumea restitution, typically with crystalloids given intravenously,
to maintain hemodynamic stability. Patients with a resting tachycardia and/or hy-
potension at presantation are more intravascularly volume depleted and require
early aggressiva fluid resuscitation to restora intravascular volume. The most affi-
clent method of delivering Iintravenous fluid to the patient is via 2 large-bore pe-
ripharal intravenous cannulas (typlcally 18 gauge or larger). Low-quality evidence
suggests lower mortality and myocardial infarction among patients with UGIE
treated with intensive early fluld resuscitation.®® Current evidence does not sup-
port the superiority of collold; hence, crystallolds are currently recommended as
the fluid of cheice for initial resuscitation.’® If the patient fails to respond to the
initial fluid resuscitative measures, more aggrassiva fiuld resuscitation, and inten-
sive care unit management are appropriate.*

Blood Transfusion

To maintain adequate tissue oxygenation and avoid ischamia, an appropriate hemo-
globin level must be maintained among patients with UGIB. High-quality evidence
supports a restrictive blood transfusion strategy (blood transfusion at hemaoglobin
threshold 7 g/dL alming for @ g/dl) in patients prasenting with a stabla UGIB and
without underlying cardiovascular disease. A meta-analysis of 5 randomized
controlled trials (RCTs) concluded that a restrictive blood transfusion strategy was
associated with lower mortality (relative risk (RR) = 0.65 [0.44-0.97]) and reduced
rebleading (RR = 0.58 [0.40-0.84]) compared with a liberal transfusion sirategy.®*
This restrictive transfusion strategy is particularly important among patients with a var-
iceal source of bleeding because cvertransfusion may rasult In an increased portal
pressure, further exacerbating the bleed. This was shown in a subgroup analysis of
an RCT of restrictive versus liberal blood transfusion strategies in which overall
benefit, including Improved mortality, was shown among patients with ¢irrhosis and
variceal bleeding who were managed with the restrictive transfusional approach.?® It
should be noted that patlents with underlying cardiovascular disease may be at higher
risk of daveloping Ischemic complications with lower hamoglobin levels, hence a more
liveral strategy should be considered. Furthermore, patients with exsanguinating
bleeding who ara hemodynamically unstable may require blood transfusion at a higher
hemoglobin level. Current guidelines recommend a restrictive transfusional approach
in patients with a stable UGIB and without underlying cardiovascular disease (frans-
fuse at hemoglobin level 7 g/dL with a target level of 7-8 g/dL}, using a more liberal
strategy in patients with underlying cardiovascular disease (transfuse at hemoglobin
level 8 g/dL with a target level of 10 g/dL or greater).*

Management of Patients with Thrembocytopenia

Limited evidence exists to guide platelet transfusional strategy in patients with UGIB.
Among patients with NVUGIB, platelet transfusion for a threshold of 50 = 10® platelats/
L or lesser has been suggested by experts.®® The role of thrombocytopenia is even
more confusing amang patients with cirrhosis and portal hypertension who are typi-
cally thrembocytopenic, Amang this group of patients, thera is a lack of avidence to
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suggest that platelet count correlates with an increased risk of failure to control
bleeding or rebleeding. The Baveno VIl consensus suggests considering platelet
transfusion among patients with variceal bleeding and thrombocytopenia on a case-
by-case basis only.2” Platelet transfusion should not be used in patients presenting
with a UGIB who are on antiplatelets agents (see later discussion).?8-2°

Correction of a Coagulopathy for Patients Not on Anticoagulants

No threshold INR should be used to determine whether to proceed with an early
gastroscopy.'#'® Abnormalities in clotting factors are common among patients with
cirrhosis. However, abnormalities in coagulation parameters are not an accurate mea-
sure of bleeding tendency in patients with cirrhosis, and hence an elevated prothrom-
bin time may not be prognostic in this group. In fact, the use of fresh frozen plasma
(FFP) transfusions to correct a coagulopathy has been associated with worse out-
comes among patients with cirrhosis and variceal bleeding, including increased mor-
tality, failure to control bleeding, and longer hospital stay.%° Similarly, the use of
prothrombin complex concentrate (PCC) and recombinant factors Vlla have failed to
show any benefits in patients with variceal bleeding.‘“ Based on the available litera-
ture, correcting a coagulopathy in patients with cirrhosis is not recommended.'8%7
Correction of a coagulopathy for patients on vitamin K antagonists (VKA) or direct
oral anticoagulants (DOAC) is not routinely recommended except in cases of life
threatening bleeding (see later discussion).28-22

Patients on Anticoagulants

In patients on VKA, vitamin K administration and FFP should not be used, whereas
PCC could be used in cases of life-threatening bleeds (or if the INR is well beyond
the supratherapeutic range).282° Among patients having taken their last DOAC dose
within 24 hours of presentation, PCC or DOAC drug-specific reversal agents could
be considered if bleeding is considered life threatening.?82° Aspirin should not be
stopped (unless given for primary cardiovascular prevention, in which case it should
never be restarted), and P2Y12 inhibitors should be stopped for 5 to 7 days. Platelet
transfusion is not recommended in the absence of thrombocytopenia.28-28

Tranexamic Acid

The antifibrinolytic agent tranexamic acid is not recommended because it has failed to
show any benefit in improving outcomes in patients with UGIB. In the HALT-IT study,
tranexamic acid did not improve mortality among patients with UGIB, and in fact was
associated with an increased risk of thromboembolic events.32

Preendoscopy Proton Pump Inhibitors

Proton pump inhibitors (PPIs) act by reducing gastric acid secretion by the parietal cells,
hence reducing gastric acidity. The increase in gastric pH facilitates clot formation and
stabilization, platelet plug aggregation, and aid in ulcer healing.” These physiologic
properties form the basis for the administration of PPIs during the initial resuscitation
of patients presenting with suspected UGIB, before performing an endoscopy. Howev-
er, evidence for improved patient outcomes attributable to the use of preendoscopy PPI
is lacking. A Cochrane review of 6 RCTs (n = 2223 patients) concluded that preendo-
scopy PPI therapy did not reduce mortality, risk of rebleeding, or need for surgery.®
However, preendoscopy PPl administration causes a downgrading of high-risk endo-
scopic stigmata in patients with NVUGIB, resulting in a 32% reduction in the need for
endoscopic hemostatic treatment at the index endoscopy.3? Fu.rthermore, preendo-
scopy PPl administration has been found to be a cost-effective measure among
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patients presenting with suspected LIGIB when modeling for potential downstream ben-
efits. ™ Recent societal guidelines have either suggested against,®® suggested the
routine use of preendoscopy PP1,'® or could not make a recommendation for or against
tha routine use of preendoscopy PPLY PPis ara not indicated in the acute management
of variceal bleeding. However, because many patients with cirrhosis who present with
LGB may be hemarrhaging from a nonvariceal causa, intravenous PPis are commoaonly
started preendoscopy but should be reassessed and discontinued postendoscopy
once a variceal cause is identified."®27

Vasoactive Drugs

Vasoactive drugs cause splanchnic vasoconstriction resulting in reduction in pressura
in the portal vein and the varices. Hence, these drugs have traditionally been used to
manage patients presenting with acute variceal hemorrhage. Several vasoactive
drugzs are available (somatostatin, teripressin, and octreotide), high-guality data
have demonstrated varying significant decreases in overall mortality and transfusion
requirements rasulting from the use of these medications in patients with cirrhosis pre-
senting with acute variceal bleeding.”® The choice of the drug used depends on local
availability. 3" These drugs should be started as intravenous infusions at presentation
and continued for up to 5 days following endoscopic therapy.'827-%® Such vasoactive
drugs are not recommended in the routine management of patiants with NVUGIB.'®
Antibiotics

Patients with cirrhosis presenting with acute UGIB are at high risk of developing bac-
terial infections (up to 50%) with associated increased risks of rebleeding and overall
mortality,>® This observation forms the basis of initiating prophylactic antibictics in pa-
tients with cirrhosis who present with UGIB. Data from 2 meta-analyses have demon-
strated significant reductions in the rates of bacterial infections, rebleeding, length of
hospital stays, and overall mortality among patient with advance chronic liver disease
and UGIB.4? Third-generation cephalesporins are preferred to fluoroguinolones as
an empiric choice, given increasing regional prevalences of flucroquinclone resis-
tance, and this choice is also supported by RCT data.** However, local antibiotic
resistance must be considered when deciding on the choice of prophylactic antibi-
otics, which should be continued intravenously for up to 7 days.'®273% Furthermore,
it is unclear from the avallable literature if antibiotics administration improves the out-
comes among cirrhotic patients with variceal bleeding only or any gastrointestinal
bleeding {eg, PUD). In the absence of underlying advanced chronic liver disease, pro-
phylactic antibiotics are not typically recommended.

Prokinetic Agents

The rational for using prokinetic agents in the setting of UGIB is to clear the stomach
from gastric contents, including blood, hence improving endoscopic visualization.
This may help in identifying the bleeding lesion, thus optimizing endoscopic therapy,
if indicated. The most studied prokinetic agent is erythromyein, a macrolide antibiotic,
which has motilin-like properties. It is typically given at a dose of 250 mg intravenously
30 to 120 minutes before the endoscopy.’® A meta-analysis of 8 RCTs concluded that
erythromycin administration was associated with significantly improved gastric
mucosal visualization, reduced need for second-look endoscopy, and shorter hospital
stays for patients with variceal and nonvariceal UGIB.*3 Furthermore, this practice has
been shown to be cost-effective, mostly by reducing the need for a repeal endoscopy
to subsequently locate the bleeding lesion.** Current practice guidelines recommend
using erythromycin before endoscopy in acute UGIB, especially among patients with
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clinically severa or ongoing active bleeding, **'* Metoclopramide does not seem to ba
usaful for this indication,*®

Nasogastric Tube

The use of a nasogastric (NG) lube in the sefting of acute UGIB theoratically serves 2
purposes, namaly the detection of bleod, confirming an UGIB source, and the ability to
carry out lavage to clear the stomach from blood and clots, improving subsequent
endoscopic visualization. However, the NG aspirate displays a low sensitivity in con-
firming an upper gastrointastinal source of bleeding and has a poor negative predictive
value (<1%) based on a negative aspirate, *® However, a positive NG aspirate for blood
can confirm an UGIB (LR = 9.6 [4.0-23.0]) and may suggest an increased severity of
bleeding (LR = 3.1 [1.2-14.0].7 Unfortunately, given the relatively small caliber of
regular-size MG tubes, they are not useful to remove large blood clots from the stom-
ach and ara unlikely to improve endoscopic visualization. In the absence of strong ev-
idence to support the usa of NG tube to improve autcomes in patients with UGIB, this
practice Is not recommended on a routine basis. '3

TIMING OF ENDOSCOPY

Endoscopy is the gold standard test for evaluating and treating UGIB. A timely endos-
copy allows for prompt identification of the cause of the UGIB and the delivery of
appropriate endoscopic hemostatic therapy, if indicated, which in turn may improve
patient outcomes and lower hospital costs.*” Conversely, performing endoscopy in
the acute setling before adequate resuscitative measures are implamented, coupled
with less available endoscopy resources during off-hours can potentially worsen pa-
tients outcomes. *® Hence, the optimal timing of endoscopy in UGIB has been the sub-
ject of several studies adopling heterogenous methodologies.” Different definitions
have been proposed for the timing of endoscopy but, in general, urgent endoscopy
is defined as endoscopy within 12 hours while early endoscopy is defined as endos-
copy within 24 hours from presentation.’® Despite the limited data, the recommended
timing of performing endoscopy in the setting of acute UGIB depends on the sus-
pected cause, namely NVUGIB or variceal bleeding. Therefore, each scenario will
be discussed separately but adequate resuscitalion before endoscopy remains crit-
ical, regardiess of the cause.

« NVUIGIE: The optimal timing of endoscopy in patients presenting with suspectad
NVUGIB has been the subject of several observational and randomized studies
with variable conclusions. Several observational studies have yielded conflicting
conclusions with some showing improved outcomes with urgent endoscopy,*®
whereas others showed no or even worse outcomes, including increased mortality
with urgent endoscopy.’™® A meta-analysis of 5 RCTs and 10 observational
studies failed to show any improvement in patient outcomas with urgent endos-
copy compared with early endoscopy, Including similar rates of rebleeding,
surgery, blood transfusion, and mortality. 3! Furthermore, the mortality was signif-
icantly higher in patients receiving urgent endoscopy (within 12 hours) compared
with early endoscopy (OR = 1.66 [1.27-2.18).3' Patients who underwent urgent
endoscopy were more likely to have high-risk lesions identified requiring endo-
scopic therapy (RR = 1.24 [1.06-1.46]) but did not franslate into better patient out-
comes.* Hence, based on the current available evidence, early endoscopy (within
24 hours from presentation) is appropriate for patients presenting with stable
UGIB. It should be noted that many of the published studies excluded patients
who presented with hemodynamically unstable UGIB; therefore, more urgent
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intervention may be required in such patients. However, adequate resuscitation of
these patients takes priority over urgent endoscopy as highlighted by a large
Danish prospective cohort study of patients with PUD®? that found a "U-shaped”
association betwaen timing of endoscopy and mortality amaong more acutaly il pa-
tiants prasenting with hemodynamically unstable UGIB. Based on this study, there
was an increased mortality in patiants who underwent endoscopy within & hours or
after 24 hours from presentation, which emphasizes the importance of adequate
aarly resuscitation and optimization of the patlent’s medical comorbidities before
endoscopy, without, however, delaying endoscopy beyond 24 hours once the pa-
tiant has bean stabllized. Current practice guidelines agree that all patients with
MVUGIB should undergo early endoscopy (within 24 hours of presentation) but
only after adequate resuscitative measures are implamented to aptimize clinical
outcomes, potentially allowing early discharge of low-risk patients with subsa-
quent reduction In health-care costs, 18

+ Variceal bieeding: The optimal timing of endoscopy In patients with variceal
bleeding remains controversial due to the paucity of high-quality data, A recent
meta-analysis that included 9 retrospective studies of patients with liver cirrhosis
and variceal bleeding found lower overall mortality in patients in whom an endos-
copy is performed within 12 hours compared with later but without any differ-
ences in rebleeding, length of stay, endoscopic hemostasis, and blood
transfusion reguiramants.®® Based on the limited evidence, current practice
guidelines for variceal bleeding recommend performing endoscopy within
12 hours in patients with suspected variceal bleeding after adequate hemody-
namic resuscitation,'8.27.38

SUMMARY

UGIE continues to be an important cause for ED visits and still carries significant
morbidity and mortality. Resuscitative measures form the basis for the initial manage-
ment of patients presanting with UGIB; this review does not addrass the management
of the rare patient with UGIB presenting with massive hemarrhage. The first and most
impaortant step in the management of UGIB, regardless of cause, is fluid resuscitation
to correct intravascular volume losses and restoring hemodynamic stability, A restrictive
blood transfusion strategy results in improved patient outcomes. An evidence-based
approach to correcting coagulopathy should be used with highly restricted use of blood
products and reversal agents In patients taking antithrombotics. Preendoscopic PPI
administration in patients with NVUGIB may be considered to downgrade high-risk
endoscopic lesions, whereas the use of antibiotics is essentialin patients with underlying
liver cirrhosis with, in addition, administration of vasoactive drugs in suspected variceal
bleading to improve outcomes and reduce mortality In these patients. Risk assessment
using preendoscopic risk assessment scores is useful for patient triage, allowing early
identification of low-risk patients who can be safely discharged home for an early outpa-
tient management. Early endoscopy is appropriate for patients presenting with UGIB but
should only be performed after adequate resuscitation and patient stabilization.

CLINICS CARE POINTS

« Early risk stratification using preendoscopic risk assessment scores, specifically the GBS, 1s
recommended In patients presenting with UGIE. Low-risk patients {score <1 or 2) can be
safely discharged for an early outpatient assessment.
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» Fluld resuscitation s the first and one of the mest crucial steps in the management of
patients with UGIE to ensure hemodynamic stabilization and has been shown to decrease
mrtality.

» Despite the lack of improvement in important patient clinical outcomes, the use aof
preendoscopy PPIS can be considered in patients presenting with UGIE to downgrade
high-risk lesion during endoscopy, reducing the need for endoscopic therapy.

» A restrictive blood transfusion strategy (with a threshold of 7 gidL) Is superior to a liberal
blood transfusion strategy in patients presenting with stable UGIB. A more liberal
approach might be appropriate for patients with underlying cardiovascular disease or
hemodynamically unstable bleeding.

+ Among patients with advanced chronic liver disease presenting with variceal bleeding, the
administration of both vasoactive drugs and prophylactic antibiotics starting before the
endoscopy is recommended to improve the clinical outcomes, including survival and
rebleeding.

+ Early endoscopy {within 24 hours) should be performed in patients with suspected NVUGIB,
whereas patients with suspected variceal bleeding should undergo a gastroscopy within
12 hours of presentation. In either situation, endoscopy should only be performed after
adeguate resuscitation.
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KEYWORDS

* Anticoagulation = Direct oral anticoagulants * Antiplatelet agents = Warfarin
* Dual antiplatelet therapy * Endoscopy = Bleeding prevention

KEY POINTS

= In patients presenting with gastrointestinal bleeding, provide adequate rasuscitation and
hemodynamic stabilization before endoscopy.

# For patienls on antithrombotic agenls, reversal agents may be considered in life-
threatening hemamrhages.

= Praventive measures, including proton pump inhititor use and eradicalion of Helicobacter
pylor, should be implementad to reduce the sk of recurent gastrointestinal bleeding.

il Sl

INTRODUCTION

Gastrointestinal bleeding (GIB) is frequently encountered among patients prescribed
antiplatelet and anticoagulant medications, as they are commonly prescribed to treat
or prevent cardiovascular and cerebrovascular diseases. Commonly used medica-
tions include vitamin K antagonists (ViKAs) (warfarin and acenocoumarol), direct oral
anticoagulants (apixaban, dabigatran, edoxaban, and rivaroxaban), P22 receptor in-
hibitors (clopidogrel, prasugrel, and ticagrelor), and acetylsalicylic acid (ASA). In pa-
tients on antithrombaotic agents, GIB presents a dilemma where the physician must
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balance managing acute bleeding and the associated risk of thrombosis. In this article,
the authors will highlight the best practice recommendations for GIB, focusing on
managing antithrembatic therapy safely and prevanting rebleeding.

DISCUSSION
Initial Assessment: Evaluation and Risk Stratification

Acute GIB is overt GIB (either upper or lower) manifesting as melena, hematochezia,
coffes ground emesis, or hematemesis in hospitalized patients or those under cbser-
vation. Resuscitation is a priority during the patient’s presentation. Concurrently, a
thorough history and physical examination are needed to determine potential sources,
assaess the severity of bleeding, and evaluate the patient’s risk of complications and
underlying thromboembolic risk (Table 1). These clinical considerations influence
the periendoscopic period's antiplatelet and anticoagulant drug management
approach. It is critical to identify if the patient is experiencing a life-threatening hem-
orrhage, which is characterized by overt or apparent bleeding with severe hypotension
or hypovalemic shock that requires pressors or surgery, is associated with = 5 g/dL
drop in hemoglobin (Hg), requires > 5 units of packed red blood cells (pRBC), or is
at risk of causing death.? It is important to differentiate between life-threatening and
non-life-threatening bleeding to guide the pharmacologic management of acutely
bleeding patients on antithrombetic agents (Fig. 1).

Hemodynamic resuscitation

In hemodynamically unstable patients, immadiate fluid resuscitation should be initi-
ated to restore organ perfusion and tissue oxygenation while taking the necessary
steps to control active bleeding. The type of fluid (colloid vs crystalloid), amount
(restrictive vs aggressive), and timing protocol have not been universally standard-
ized.? Studies have shown no significant difference between using crystalloid versus
colloid fluids for resuscitation,® Current evidence does not demonstrate increased sur-
vival ratas with colloids compared to erystalloids, and guidelines suggest against the
routine use of colloids in clinical practice due to higher costs.* Trials to assess the

Table 1
Patient-specific thromboembolic risk established by the International Society on Thrombosis
and Hemostasis Guidance statement, BRIDGE trial , published guidelines, and expert opinion
Thromboembolic risk stratification
High-risk VTE Atrial fibrillation Mechanical heart valve
characteristics  Acute VTE within CHADS; score: Any mitral valve prosthesis
the past 90 d Sark
severe thrombophilia  CHA;DSVASC Old generation mechanical
{Protein C, protein 5 score: 27; prosthesis {caged ball or
or antithrombin stroke or ischemic tilting disc aortic valve)
deficiency, attack within the
antiphosphalipid past 30 d
antibodies)
Previous VTE with Rheumatic vahular  Stroke or transient
temporary VICA heart disease ischemic attack within
Interruption the past 90 d

Abbreviations: CHADS,, congestive heart failure, hypertension, age =75 years, diabetes mellitus,
prior stroke or transient ischemic attack or thromboembaolism (doubled); CHA;DS;VASC, congestive
heart failure, hypertension, age =75 (doubled), diabetes, stroke (doubled), vascular disease, age
65-74, and sex category (female); VKA, Vitamin K antagonist; VTE, venous thromboembalism.
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Patlent with acute GIE on
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Fig. 1. Systernatic approach to patients with acute gastrointestinal bleeding on antiplatelet
or anticoagulant. GIB, gastrointestinal bleeding. "Life-threatening GI8 is defined as overt or
apparent bleeding with severe hypotenslon or hypovalemic shock that requires pressors or
surgery, Is associated with > 5 g/dL drop in hemoglobin, requires = 5 units of packed red
bloed cells, or is at risk of causing death?.

valume of fluid required for rasuscitation showed no difference in mortality between
restrictive resuscitation (delayed or smaller volume of fluid) versus aggressive resus-
citation (early or larger volume of fluid).® Thus, the main target of resuscitation is to
normalize blood pressure and heart rate while minimizing bleeding before the endo-
scopic procedure.? Some patients require blood transfusions, which have been asso-
ciated with a lower risk of rebleeding and death than no transfusion.*® In upper GIB
(UGIB) in patients without cardiovascular disease, a restrictive transfusion threshold
for a Hg level of 7 g/dL improves survival and decreases rebleeding compared to a
more libaral threshold (9 g/dL)." However, patients with a history of acute coronary
syndrome, peripheral vascular disease, cerebrovascular disease, and massive
bleeding were excluded from these studies. Therefore, these patients may banefit
from a higher transfusion threshold of 9 to 10 g/dL."®

Management of Antithrombotic Medications in the Setting of Acute Bleeding

In patients presenting with GIB while on an anticoagulant, It is important to assess the
bleeding severity, as it will guide further management and determine the consideration
of using a reversal agent. The use of reversal agents is reserved for patients prasenting
with a life-threatening bleed (hypotension requiring pressors, a drop in Hg > 5 g/dL,
transfusion = 5 units of pRBC, or at risk of causing death) (Fig. 2).2

The following sections summarize the most recent guidelines for managing antith-
rombotic medications in GIB (Tables 2 and 3).2
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Fig. 2. Approach to antithrombotic medications in the setting of gastrointestinal bleeding.
ASA, acetylsalicylic acid; FFP, fresh frozen plasma; PCC, prothrombin complex concentrate.

Table 2

gastraintestinal bleeding

Summary of evidence established by the American College of Gastroenterology-Canadian
Association of Gastroenterclogy on the management of anticoagulants In the setting of acute

Anticoagulant management in the setting of acute gastrointestinal bleed

Approach to anticoagulant

Medication management Level of recommendation
Vitamin K antagonist: Avod routine FFP or vitamin K Conditional recommendation,
warfarin administration. However, in the low certainty of evidence.

setting of a life-threatening
hemarrhage®, PCC is preferred.
Direct oral Guidelines recommend against Conditional recommendation,
anticoagulants routine PLC administration, may low certainty of evidence,
be considered in the setting of a

life-threatening hemarrhage.

Thrambin inhibitor:
dabigatran

Guidelines recommend against Conditional recommendation,
routine idarucizumab low certainty of evidence,
administration; it can be
considered in the setting of life-
threatening hemorthage if
dabigatran has been taken

withim 24 h.
Factor ¥a inhibitor: Guidelines recommend against Conditional recommendation,
rivaroxaban, apixaban routine andexanet alfa low certainty of evidence.

administration. However, its use
could be considered in the
setting of life-threatening
hemorrhage when the drug was
taken within 24 h.

Abbreviations: FFP, fresh frozen plasma; PCC, prothrombin complex concentrate.

* Life-threatening hemorrhage is defined as overt or apparent bleeding with severe hypoten-
sion or hypovelemic shock that requires pressors or surgery, is associated with = 5 gfdL drop in
hemoglobin, requires > 5 units of packed red blood cells, or is at risk of causing death.?
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Table 3

Summary of evidence established by the American College of Gastroenterclogy-Canadian
Association of Gastroenterology on the managemant of antiplatelet in the setting of acute
gastrointestinal bleeding

Antiplatelet management in the setting of acute gastrointestinal bleed
Approach to antiplatelet

Medication management Level of recommendation
P2%¥,3 receptor antagonist:  Guidelines recommend Conditional recommendation,
clopidogrel, prasugrel, against platelet transfusion low certainty of evidence
ticagrelor unless thrombocytopenic
{100,000 gidl)
Flatelet oypclooxygenase-1 If for secondary prevention, Conditional recommendation,
inhibitor: continue medication. low certainty of evidence.
acetylsalicylic acid If held, guidelines suggest

resumplion the day
homeostasis is confirmed.

Vitamin K antagonists

In patients presenting with a life-threatening GIB while on a VKA, options for reversal
agents include prothrombin complex concentrate (PCC), fresh frozen plasma (FFP),
and vitamin K. According to the joint American College of Gastroenterology (ACG)-
Canadian Association of Gastroenterclogy guidelines? administering PCGC is
preferred due to its efficacy in providing rapid and reliable correction of international
normalized ratic (INR) and decreased volume of administration.’'"% Compared to
FFP, PCC was associated with a lower risk of thromboembolic complications'®
and reduced all-cause mortality.'” FFP is not routinely recommended due to the
low certainty of evidence to infer positive effects, cost, and possible risk of infection
transmission. 21151820 However, it may be considered in patients experiencing life-
threatening bleeding with a supratherapeutic INR in whom massive blood transfusion
iz undesirable or when PCC is unavailable.? Vitamin K administration (intramuscularly
or Intravenously) is not recommended due to its delayed onset of action in achieving
rapid hemostasis and its limited value in the acute setting.®' It may be administered
in patients with a supratherapeutic INR if the aim is to reverse the VKA over an
extended period or if the plan is to stop the VKA altogether.? The authors do not
recommend the latter be done without consultation with the patient's hematologist
or cardiologist.

Before the endoscopic procedure, temporary interruption of warfarin without hepa-
rin bridging is advised. Bridging with heparin has been linked to an increased risk of
postprocedural bleeding without improved cardiac outcomes, as shown in the
BRIDGE (Perioperative Bridging Anticoagulation in Patiants with Atrial Fibrillation)??
and PERIOPZ (Postoperative Low Molecular Weight Heparin Bridging Therapy for Pa-
tients Who Are at High Risk for Arterial Thromboembolism)®? trials. However, peripro-
cedural bridging may be appropriate in patients at high risk of thromboembalic events,
such as those with atrial fibrillation and a CHADS; (congestive heart failure, hyperten-
sion, age =75 years, diabetes mellitus, prior stroke or transient ischemic attack or
thromboembolism) score of 5 or 8, mechanical valves, or a history of prior thrombo-
embolism during temporary VKA interruption (see Table 1). In these high-risk cases,
consultation with a hematologist or cardiclogist is advised for the periprocedural man-
agement of warfarin.? If interrupted, the timing of VKA resumption is guided by
achieving adequate endoscopic hemostasis and the patient’s estimated risk of throm-
bosis with temporary interruption of the VKA.
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Direct oral anticoagufants

In patients presenting with GIB, holding the direct oral anticoagulant (DOAC) on
admission and providing adequate resuscitation are recommended, as the kidneys
quickly excrate the drug in patients without renal dysfunction. If the patient is experi-
ancing a life-threatening hemorrhage, a reversal agent may be necessary. DOAC-
specilic reversal agents, such as idarucizumab for dabigatran and andexanet alfa
for rivaroxaban or apixaban, are available to counter the effects of DOACS. However,
the routine use of these agents for acute GIB is not supported due to their high cost,
risk of thromboembolic consequences, and lack of clear benefits in all patients expe-
riencing GIB.** PCC, idarucizumab, or andexanet alfa administration may be consid-
ered for patients who have taken DOACs within 24 hours and present with a life-
threatening bleed.?

Due to the lack of published data in the GIB literature, there are no specific recom-
mendalions for restarting DOACs on the same day or the ideal period of delay to
resumption after endoscopic hemostasis,? The decision to resume the medication
should consider the onset of action of the DOAC, the patient's risk of thrombosis,
the potential for delayed bleeding, patient preferences, and consultation with the pa-
tient's cardiclogist or hematologist. Generally, it is safe to restart the DOAC the day
after an endoscopic procedure with a low risk of postprocedural bleeding and within
48 hours of a procedure with a higher risk of postprocedural bleeding.®*

Antiplatelet agents
For patients on dual antiplatelet therapy (ASA and a P2Y,; inhibitor), holding the
P2¥12 inhibitor agent and continuing ASA are recommended.? Given ASA's pharma-
codynamic profile of irreversible inhibition of cyclooxygenase 1,2%27 the interruption of
ASA would have a minimal clinical impact during the acute bleeding episade due to tha
parsistent antiplatelet effect. Additionally, studies have demonstrated a significant
reduction in mortality and cardiovascular complications for patients who continued
ASA B0 |f ASA was held, it should be resumed within 24 hours of successful endo-
scopic hemostasis in most patients. P2Y s inhibitor should be resumed within 5 days
of endoscopic hemostasis in patients at high risk of stent thrombosis (stent placed
within a year).?® For patients taking ASA for primary prevention of cardiovascular dis-
eass, it should be permanently discontinued as studies have shown there is a minimal
cardiovascular benefit and a significant risk of GIB. 23132

For patients presenting with GIB while on an antiplatelet, the 2022 ACG multidisci-
plinary guideline® does not recommend platelet iransfusion as several studies demon-
strate an increased mortality risk with platelet transfusion and a lack of clear benefit in
the reduction of bleeding.® No current data are available to guide the transfusion
threshold in thrombocytopenic patients. However, it is recommended to maintain a
platelet count of greater than 30 = 10%/L and a higher transfusion threshold of greater
than 50 = 10%L if an invasive procedure is required.®

Timing of the Endoscopy

The ACG guideline condilionally recommends that patients admitted to the hospital or
under cbservation for UGIB undergo endoscopy within 24 hours from the prasenta-
tion.*? In patients with hemodynamic instability and significant comorbidities (Amer-
ican Society of Anesthesiclogists score 3-5), resuscitation and stabilization of other
comorbidities should take precedence over endoscopy. Very early endoscopy could
harm high-risk patients with limited benefit due to inadequate resuscitation.® In he-
modynamically stable patients, endoscopic intervention is recommended as soon
as possible within normal daytime hours to allow for early discharge and reduce the
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length of hospitalization,*®37 The American Society of Gastrointestinal Endoscopy
also suggests that endoscopic tharapy should not be delayed In patients with an
INR of less than 2.5 with serlous GIB, as endoscopic hemostasis is effective even
with a moderately elevated INRA (<2.5).%8

For lower GIB (LGIB), randomized controlled trials showed that early colonoscopy
(<24 hours) was associated with a higher incidence of racurrent bleeding and hospital
admizsions compared to standard colonoscopy (within 24-72 hours),*® Therefore, the
most recent guideline published by Sengupta and colleagues recommends nonamer-
gent inpatient colonoscopy for LGIB.*® Urgent colonoscopy may be considered in
certain high-risk patiants with a high pretest probability to detect stigmata of recant
hemarrhage and perform an endoscopic intervention,*®

Prevention of Antithrombotic-Related Gastrointestinal Bleeding

Risk factors for bleeding

Understanding the risk factors predisposing patients to an increased risk of bleeding
may facilitate the effective implementation of preventive measures. Regardiess of tha
patient’s cardiovascular condition and antithrombic drug strategy, advancing age is
linked with the greatest risk of GIB at 1 year {up to 10% per year)." Additionally,
combining antithrombaotic agents further increases the risk of antithrombotic-ralated
GIB." The probability of bleeding Increases to 17.5% per year If both risk factors are
prasent (age >75 years and on several antithrombatic agants).) Tharefore, awaraness
of thase risk factors and reduction in the overall burden of antithrombotic medications
In those at greatest risk are encouraged to prevent future GIB.

Proton pump inhibitors
Current guidelines recommend high-dose proton pump Inhibitors (PPIs) to reduce tha
risk of bleeding and mortality after endoscopic hemostatic therapy.*'~* The recom-
mended dose is > B0 mg per day for a minimum of 3 days, sither continuously
(B0 mg belus followed by 8 mg/hr} or intermittently (B0 mg bolus followed by 40 mg
twice daily).?® The choice between continuous and intermittent dosing depends on
cost and ease of administration. PPls help prevent bleeding at preexisting lesions
by suppressing acid production, promoting healing, and stabilizing blood clots.** After
the initial 3-day high-dose PPl treatment, it is recommended to transition to oral PPI
therapy twice daily for 2 weeks (days 4-14) to reduce rebleeding risk.®

Patients prescribad chronic antiplatelet or anticoagulant therapy should continua
taking PPls indefinitely, as studies have shown PPl prophylaxis reduces the risk of
future bleeding.***® PPls were also shown in the OBEROMN (Esomeprazole for Preven-
fion and Resolution of Upper Gastrointestinal Symptoms In Patients Treated with Low-
Dose Acetylsalicylic Acid for Cardiovascular Protection) trial to protect the gastroin-
testinal tract and prevent gastroesophageal/dyspeptic symptoms in patients taking
chronic ASA. Y

Avoiding nonsteroidal anti-inflammatory drugs

In patients with a history of GIB, nonsteroidal anti-inflammatory drugs (NSAIDs) should
be avoided as they increase the risk of both Incident and recurrent bleeding, 5252 As
previously discussad, ASA for sacondary prevention should be continued in patients
with established cardiovascular disease, as its discontinuation Is associated with
increased mortality and cardiovascular and cerebrovascular complications.®® In pa-
tients on chronic ASA therapy for secondary cardiac pravention, gastroprotection
with a PPl is taken onca daily on an empty stomach 30 to 60 minutes bafore breakfast
to optimize the gastroprotective effect. ASA prescribed for primary cardiovascular

an



114

Elshaer & Abraham

15.

16.

17.

18.

18.

21.

22.

'3

27,

1.

Steiner T, Poli 5, Griebe M, et al. Fresh frozen plasma versus prothrombin com-
plex concentrate in patients with intracranial haemorrhage related o vitamin K
antagonists (INCH): a randomised trial. Lancet Meurcl 2016;15(8):566-73.
Brekelmans MPA, van Ginkel K, Daams JG, et al. Benefits and harms of 4-factor
prothrombin complex concentrate for reversal of vitamin K antagonist associated
bleeding: a systematic review and meta-analysis. J Thromb Thrombolysis 2017;
44(1):118-29,

Chai-Adisaksopha C, Hillis C. Siegal DM, et al. Prothromioin complex concen-
trates versus fresh frozen plasma for warfarin reversal. A systematic review and
meta-analysis. Thromb Haemostasis 2016;116{5).879-90.

Makris M, Greaves M, Phillips WS, el al. Emergency oral anticoagulant reversal:
the relative efficacy of infusions of fresh frozen plasma and clotting factor concen-
trate on correction of the coagulopathy. Thromb Haemostasis 19977 7(3):477-80.
Moustafa F, Stehouwer A, Kamphuisen P, et al. Management and outcome of ma-
jor bleeding in patients receiving vilamin K antagonists for venous thromboembo-
lism. Thromb Res 2018;171:74-80.

. Boulis MM, Bobek MP, Schmaier A, et al. Use of factor IX complex in warfarin-

related intracranial hemarrhage. Meurosurgery 1999;45(5):1113-8.

Holbrook A, Schulman S, Win DM, et al. Evidence-based management of antico-
agulant therapy: Antithrombotic Therapy and Prevention of Thrombosis, Bth ed:
American College of Chest Physicians Evidence-Bazed Clinical Practice Guide-
lines. Chest 2012;141(2 Suppl):e1525-845.

Douketis JD, Spyropoulos AC, Kaatz S, el al. Perioperative Bridging Anticoagu-
lation in Patients with Atrial Fibrillation. N Engl J Med 2015,372(9):823-33.

. Kovacs MJ, Wells PS, Anderson DR, et al. Posloperative low molecular weight

heparin bridging treatment for patients at high risk of arterial thromboembeolism
{FPERIOP2): double bhnd randomised controlled trial. BMJ 2021,373. hitps://doi.
org/10.1136/BMJ N1205

. Abramowicz M, Zuccotti G, Pflomm JM. Andexxa-an antidote for apixaban and

rivaroxaban, JAMA, J Am Med Assoc 2018,320(4):398-400.

. Douketis JD, Spyropoulos AC, Duncan J, et al. Penoperative Management of Pa-

tients With Atrial Fibrillation Receiving a Direct Oral Anticoagulant. JAMA Intern
Med 2019;179(11):1469-T78.

. Santilli F, Rocca B, De Cristofaro R, et al. Platelet cyclooxygenase inhibition by

low-dose aspirin is not rellected consistently by platelet function assays: implica-
tions for aspirin ‘resistance’. J Am Coll Cardiol 2009;53(8):667-77.

Becker AC, Scheiman J, Daverman HL, et al. Management of platelet-directed
pharmacotherapy in patients with atherosclerotic coronary artery disease under-
going elective endoscopic gastrointestinal proceduras. J Am Coll Cardiol 2009,
54(24).2261-T6.

. Sung JJY, Lau JYW, Ching JYL. et al. Continuation of low-dose aspirin therapy in

peptic ulcer bleeding: a randomized trial. Ann Intern Med 2010;152(1):1-8,

. Cheung J, Rajala J, Moroz D, et al. Acetylsalicylic acid usa in patients with acute

myocardial infarction and peptic ulcer bleeding. Can J Gastroenterol 2009,23(9);
619-23,

. Eisenberg MJ, Richard PR, Libersan D, et al. Safety of short-term discontinuation

of antiplatelet therapy in patients with drug-eluting stents. Circulation 2009;
118(12)-1634-42.

McNeil JJ, Wolfe R, Woods RL, et al. Effect of Aspirin on Cardiovascular Events
and Bleeding in the Healthy Elderly. N Engl J Med 2018;379(16):1509-18.



3z

ar.

41.

44,

47,

Management of Antithrombetic Agents in Gl Bleeding

Gaziano JM, Brotons C, Coppolecchia R, et al. Use of aspirin to reduce risk of
initial vascular evenls In patients at moderate risk of cardiovascular disease
{ARRIVE): a randomised, double-blind, placebo-controlled trial, Lancet (London,
England) 2018;392(10152):1036-48.

. Platelet ransfusions during coronary artery bypass graft surgery are associated

with serious adverse outcomes.  hitps:Voce.ovid comfarticle/00007 885-
200408000-00005. Accessed January 29, 2023,

. Padhi 3, Kemmis-Betty 5, Rajesh 5, et al, Guideline Development Group. Blood

transfusion: summary of NICE guidance, BMJ 2015;351, https:/fdoi.orgf10.1136/
BMJ. H5832.

. Laine L, Barkun AN, Saltzman JR, et al. ACG Clinical Guideline: Upper Gastroin-

testinal and Ulcer Bleeding. Am J Gastroenterol 2021;116(5):889-817.

. Bjorkman DJ, Zaman A, Fennarty MB, et al. Urgen! vs. elective endoscopy for

acute non-variceal upper-Gl bleeding: an effectivenass study. Gastrointest En-
dosc 2004,60(1):1-8.

Lee JG, Turnipseed 5, Romano PS, et al. Endoscopy-based triage significantly
reduces hospitalization rates and costs of treating upper Gl bleeding: a random-
ized controlled trial. Gastrointest Endosc 1999;50(6): 755-61.

Acosta RD, Abraham NS, Chandrasekhara V, et al. The management of antith-
rombotic agents for patients undergoing Gl endoscopy. Gastrointest Endosc
2016;83(1):3-16.

. Van Rongen |, Thomassen BJW, Perk LE. Early Versus Standard Colonoscopy: A

Randomized Controlled Trial in Patients With Acute Lower Gastrointestinal
Bleeding: Results of the BLEED Study. J Clin Gastroenterol 2019,53(8).591-8.

. Sengupta N, Feuerstein JO, Jairath ¥, et al. Management of Patients With Acute

Lower Gastrointestinal Bleeding: An Updated ACG Guideline. Am J Gastroentarol
2023:118(2):208-31.

Zargar SA, Javid G, Khan BA, et al. Panloprazole infusion as adjuvant therapy to
endoscopic treatment in patients with peptic ulcer bleeding: prospective ran-
domized controlled trial. J Gastroenterol Hapatol 2006;21(4):716-21.

. Wei KL, Tung SY, Sheen CH, et al. Effect of oral esomeprazole on recurrent

bleeding after endoscopic treatment of bleeding peptic ulcers. J Gasroentarol
Hepatol 2007:22(1):43-6.

. JY L JJ S5, KK L, et al. Effect of intravenous omeprazole on recurrent bleeding

after endoscopic treatment of bleeding peptic ulcers, N Engl J Med 2000;
343(5):130-2.

Abraham NS, Hiatky MA, Antman EM, et al. ACCF/ACG/AHA 2010 Expert
Ceonsensus Document on the Concomitant Use of Proton Pump Inhibitors and
Thienopyridines: A Focused Update of the ACCFACG/AHA 2008 Exper
Consensus Document on Reducing the Gastrointestinal Risks of Antiplatelet Ther-
apy and NSAID Use. Circulation 2010,122(24).2619-33.

. Ray WA, Chung CP, Murray KT, et al. Association of Proton Pump Inhibitors With

Reduced Risk of Warfarin-Related Serious Upper Gastrointestinal Bleeding.
Gastroenterclogy 2016;151(8):1105-12.810.

. Lin KJ, Hernandezdlaz S, Garcla Rodriguez LA. Acid suppressanis reduce risk of

gastrointestinal bleeding in patients on antithrombaotic or anti-nflammatory ther-
apy. Gastroenterology 2011;141(1):71-80.

Chan EW, Lau WCY, Leung WK, et al. Prevention of Dabigatran-Related Gastro-
intestinal Bleeding With Gastroprotective Agents: A Population-Based Study.
Gastroenterology 2015;148(3).586-95,

215



216

Elshaer & Abraham

48. Barkun AN, Almadi M, Kuipers EJ. et al. Management of Monvariceal Upper

48,

51.

Gastrointestinal Bleading: Guideline Recommendations From the International
Consensus Group, Ann Intern Med 2019;171(11):805.

Scheiman JM, Herlitz J, Veldhuyzen Van Zanten S, et al. Esomeprazole for pre-
vention and resolution of upper gastrointestinal symptoms in patients treated with
low-close acetylsalicylic acid for cardiovascular protection: the OBEROM trial.
J Cardiovasc Pharmacol 2013:61(3)-250-7,

. Yuhara H, Corley DA, Nakahara F, et al. Aspirin and non-aspirin NSAIDs increase

risk of colonic diverticular bleeding: A systematic review and meta-analysis.
J Gastroentercl 2014;43(6):992-1000.

Aokl T, Magata N, Milkura R, et al. Recurrence and mortality among patients hos-
pitalized for acute lower gastrointestinal bleading. Clin Gastroentercl Hepatol
2015,13(3).488-94 .21,

. Magata M, Miikura R, Acki T, et al. Impact of discontinuing non-stercidal anti-in-

flammatory drugs on long-term recurrence in colonic diverticular bleeding. World
J Gastroenterol 2015:21(4):1282-8,

. Chey WD, Leontiadis GI, Howden CW, et al. ACG Clinical Guideling: Treatment of

Halicobacter pylori Infection, Am J Gastroenterol 2017,112{2):212-38.

. Cutler AF, Prasad VM, Santogade P. Four-year trends in Helicobacter pylori lgG

serology following successful eradication. Am J Med 1998;105(1):18-20.



Endoscopic Diagnosis, ®
Grading, and Treatment of e

Bleeding Peptic Ulcer Disease

L

Nirnish Vakil, mo*

KEYWORDS

* Peptic ulcer disease * Gastrointestinal hemorrhage * Proton pump inhibitor
* H pylori  Over-the-scope clips * Hemostatic powders

KEY POINTS

+ Endoscopic therapy Is indicated in Forrest 1a, 1b, and 2a lesions.
+ Patients with Forrest 2b lesions may do wall with proton-pump inhibitor therapy alone.

* Intravenous proten-pump inhibitor therapy reduces the need for endoscopic intervantion
at index endoscopy.

+ Failure to treat Halicobacfer pylod results in reblesding.
» Over-the-scope clips and hemostatic sprays are new developments that may affect future
management.
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INTRODUCTION

An accurate endoscopic diagnosis and grading can direct appropriate therapy in
bleeding peptic ulcer diseass. The initial goal is to stabilize the patient and has been
covered elsewhere. An accurate endoscopic diagnosis and classification allows appro-
priate patients to be discharged early and idenlifies high-risk patients who need hospital
care and patients who are at risk for rebleeding and bleeding relayed morbidity and mor-
tality. Endoscopic grading prevents unnecessary endoscopic intervention in patients
who do not need it and allows selection of the appropriate endoscopic tool in patients
needing intervention. Several recent guidelines summarize the available evidence and
offer guidance for clinical practice.® Despite advances in phammacotherapy and endo-
scopic therapy, the mortality rate remains at 10%5.% Optimizing endoscopic intervention
in gastrointestinal bleeding could reduce mortality in the years to come,

TIMING OF ENDOSCOPY

The pressure to perform endoscopy in unstable patients with peptic ulcer bleeding has
been replaced by a more measured process that has improved outcomes for patients.
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Endoscopy may be performed emergently (<6 hours), early (624 hours), and elec-
tively (beyond 24 hours). In a meta-analysis of studies available in 2001, we concliuded
that the evidence although limited in quality suggested that endoscopy performed
within 24 hours of admission should become a standard of care.” We also recommen-
ded that a randomized controlled trial of urgent endoscopy was needed to guide man-
agement further. This need has recently been met in a randomized controlled trial of
patients who presented with acute upper gastrointestinal tract bleeding and were at
high risk for further bleeding or death based on a Glasgow-Blatchford score greater
than 12,2 Patients were randomized to urgent (within 6 hours) or early endoscopy
(6=24 hours) after gastroenterclogy consultation. The primary end point was death
from any cause within 30 days of admission. Urgent endoscopy was not associated
with a lower mortality than endoscopy performed 6 to 24 hours after gastroenterclogy
consultation. Further bleeding within 30 days occurred in 11% of patients in the urgent
endoscopy group and in 8% in the early-endoscopy group (not significantly different).
The study was performed at a single university hospital with a large experience in
gastrointestinal (G1) bleeding. Their resulls may not be generalizable to a community
hospital setting. Ancther large retrospective study evaluated patients at all public
hospitals in Hong Kong undergoing therapy for Gl bleeding?; 6474 adult patients
who presented with acute upper Gl bleeding between 2013 and 2019 and received
therapeutic endoscopy within 48 hours were recruited, Patients were classified based
on the timing of endoscopy following admission: urgent (<6 hours), early (6-24 hours),
and late [24-48 hours). One thousand eight patients had urgent endoscopy and had
significantly higher 30-day all-cause mortality, repeat endoscopy and intensice care
unit (ICL} admission rates compared with the 3865 patients who underwent early
endoscopy; 1601 patients had late endoscopy and this group also had worse
outcomes compared with early endoscopy, with higher 30-day mortality, in-hospital
montality, and 30-day transfusion rates.

INTRAVENOUS PROTON PUMP INHIBITOR THERAPY BEFORE ENDOSCOPY

The ESGE recommends a bolus (80 mg) followed by a continuous infusion {8 mg/h) of
proton-pump inhibitor in patients presenting with upper Gl bleeding who are awaiting
endoscopy.? The authors of the American College of Gastroenterology (ACG) guide-
line were unable to reach a conclusion regarding pre-endoscopic proton-pump inhib-
itor therapy.® However, they recommend high-dose proton pump inhibitor (PPI)
therapy given continuously or intermittently for 3 days after successful endoscopic he-
mostatic therapy of a bleeding ulcer. Intravencus PP tharapy is typically started in the
amergency room in most US hospitals in patients with upper Gl bleeding. A Cochrang
meta-analysis of six randomized controlled trials that included 2223 patients showed
that administering PPls before endoscopy significantly decreases the finding of high-
risk stigmata of ulcer bleeding at the index endoscopy and the need for endoscopic
hemostasis drops to B.6% compared 11.7% without PP therapy (odds ratio 0.68,
959C! 0.50-0.93).'® PPIs had has no effect on rebleeding rates or the need for
surgery. Mortality was unchanged. In patients with low-risk lesions, intravenous PPI
therapy can be discontinued immediately after endoscopy. In contrast, patients with
high-risk lesions who undergo endoscopic therapy and receive intravenous PPl ther-
apy for 3 days should receive twice daily PFI therapy for 2 weeks.

PROKINETICS BEFORE ENDOSCOPY

The American College of Gastroenterology and the European Society of Gastrointes-
tinal endoscopy guidelines recommend the use of erythromycin intravenously before
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endoscopy to simulate gastric emptying.®* Stimulating gastric emptying clears blood
and clots from the endoscopic field and enhances visualization and may improve the
accuracy of endoscopic therapy. The usual dose is 250 mg administered intravanously
30 to 120 minutes before endoscopy.

ENDOSCOPIC CLASSIFICATION OF PEPTIC ULCER BLEEDING

The Forrest Classification (Table 1) Is the most widely used and validated classifica-
lion system for peptic ulcer bleeding. Forrest 1a lesions have the highest risk of
rebleeding, and therefore, this classification provides prognostic information that
guides therapy." Lesions with active cozing, spurting, and a non-bleading visible
vessel should receive endoscopic therapy. Management strategies are based on
the Forrast Classification and are deseribed further below.

ENDOSCOPIC HEMOSTATIC THERAPY IN PATIENTS WITH ACTIVE BLEEDING
(ODZING AND SPURTING) OR NON-BLEEDING VISIBLE VESSELS (FORREST 1A, 1B,
AND 2A LESIONS)

A meta-analysis of studles that compared endoscopic therapy versus no therapy in
patients with active bleeding found a significant reduction in further bleeding in pa-
tients who had active bleeding (relative risk 0.29, number needed to treat = 2) and
alzo in patients with non-bleeding visible vessels (relative risk = 0.49, number needed
to treat = 5).2

The ACG guidelines evaluate the evidence for endoscopic treatments and report
that the most robust evidence Is for contact thermal devices such as bipolar coagula-
tion or heater probe.* Low-quality evidence suggested efficacy for clips, argon plasma
coagulation, and soft monopolar electrocoagulation. Clozing and spurting are vari-
ously defined in the literature. In some studies, they are grouped together, but others
separate oozing lesions from spurting lesions,

ENDOSCOPIC THERAPY FOR ULCERS WITH ADHERENT CLOTS (FORREST 2B
LESIONS)

There is uncertainty about whether endoscopic therapy is warranted or needed in pa-
tients with adherent clots who are receiving PPI therapy. The ACG guideling could not
reach a recommendation for endoscopic therapy in an ulcer with adherent clot despite

Table 1
Forrest classification and risk stratification
Faorrest Grade Endoscapic Finding
High-Risk lesions
la Active bleeding spurting or pulsatile
Ila Mon-bleeding visible vessel
b Adherent clot
Intermediate-risk
-] Oozing hemorrhage
lc Flat spot. dark pigmentaticn
Low-risk
n Clean base

Other high-risk factors for rebleeding, Large ulcers (2 cm), location on posterior wall of duadenal
bulb or high on the lesser curve of the stomach, large diameter visible vessel.
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vigoreus imigation.* European guidelines offer two options: clot removal with endo-
scopic hemostasis if high-risk stigmata are found or medical management with
high-dese intravenous proton-pump inhibitor therapy.? A randomized controlled trial
from Hong Kong comparing intravenous PPl therapy to endoscopic intervention in
this group of patients found no rebleeding in the intravenous PPl group, suggesting
that endescopic therapy may not be warranted.'?

ENDOSCOPIC MODALITIES FOR TREATMENT OF PEPTIC ULCER BLEEDING
Infectable Agents

Epinephrina injection and injection of absolute alcohol have both been studied in ulcer
bleeding. Rebleeding rates are high when epinephrine is used alone, and therefore, it
is most often used in combination with other therapies as described below.'* Current
guidelines recommend against the use of epinephrine as the scle treatment of peptic
ulcer bleeding.?* A meta-analysis comparing injection therapy alone to thermal ther-
apy and mechanical clips concluded that injection therapy alone was inferior to both
thermal therapy and mechanical clips in achieving hemostasis.'® For patients with
aclively bleeding ulcers, the European Society for Gastrointestinal Endoscopy
(ESGE) recommends injection with epinephrine and additional therapy with mechan-
ical or thermal devices or injection of a sclerosant.? Epinephrine is not recommended
as monotherapy bacause of the high incidence of rebleeding when it is used alone.
Some endoscopists use epinephring in active bleeding to slow the flow of blood
and improve visualization, but the submucosal bleb may make clip application diffi-
cult. Other endoscopists therefore inject epinephrine after clip placement to prevent
further bleeding. A meta-analysis of 17 studies evaluated epinephrine injection in com-
bination with mechanical clips or thermal therapy.'* The addition of mechanical clips
after epinephrine injection significantly reduced the rate of rebleeding and the need for
surgery. Epinephrine in conjunction with thermal therapy also reduced the rate of
rebleeding significantly, and there was trend toward a reduction in need for surgery."
Sclerosant use provided no additional benefit when used with a second modality and
had significant side effects. Injection of absolute alcohol to stop bleeding has shown
efficacy and is endorsed by the ACG guideline and the ESGE guideline, whereas the
usa of polidocanol is not recommendad, '

Thermal Therapies

Contact thermal devices

Thermal treatmeants include contact devices such as bipolar coagulation probe and
heater probe, which is no longer being manufactured. These devices are designed
to compress the walls of the vessel in the base of the ulcer bringing the walls of the
vessel into apposition. The thermal energy then fuses the walls of the vessel together
preventing rebleeding. Thermal energy also promotes clot formation and may coagu-
late smaller vessels around the major vessel that may contribute to blood loss. Mod-
erate pressure is required to bring the vessel walls into apposition and this can be a
disadvantage in patients with deep ulcers where the pressure can lead to perforation.
In vitro studies suggest that applying firm pressure for longer periods at low wattage
settings is the optimal strategy with bipofar probes.'” A meta-analysis comparing me-
chanical clips to thermal coagulation found no significant difference between these
modalities in achieving hemostasis.’®

Monopolar hemostatic forceps with soft coagulation
The technique of soft coagulation was developed to control bleeding after endoscopic
submucosal dissaction. Soft coagulation uses a lower voltage than bipolar devices
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and may therefore reduce the risk of perforation. This technique has been studied in
the management of peplic ulcer bleeding. Two randomized controlled trials have
shown that it is superior to the heater probe in initial hemostasis and prevention of
recurrent bleeding.'®"®

In a randomized controlled trial of patient with Forrest 1a, 1b, and 2a lesions,
monopolar hemostatic forceps with soft coagulation were superior to mechanical clips
in achieving initial hemostasis and were associated with a shorter procedure time and
less recurrent bleeding.*® Monopolar hemostatic forceps with soft coagulation were
non-inferior to argon plasma coagulation in a randomized controlled trial.2' A meta-
analysis of five randomized controlled trials and one observational study suggested
found that monopolar forceps with soft coagulation were superior to clips, argon
plasma coagulation and the heater probe with higher initial rates of hemostasis, lowear
rebleading rates.®? A relative disadvantage is the high cost of the monopolar forceps.

Noncontact devices

Argon plasma coagulation is the prototype of noncontact agents. Argon is an inert gas
that is converted into ionized argon gas by an electrode at the tip of the probe that is
passed through the channel of the endoscope. High-energy monopolar current is car-
ried through the argon gas to coagulate tissue.® Although the lack of contact is an
advantage with small superficial vessels, this technique may be less effective for larger
vessels. A randomized controlled trial compared argon plasma coagulation combined
with epinephrine injection to heater probe with epinephrine injection and found no sig-
nificant difference between the two modalities.** Another randomized controlled trial
compared soft coagulation with epinephrine injection to argon plasma coagulation
with epinephrine injection and found no difference in outcomes batween the two treat-
ment modalities.s

Mechanical clips: through-the-scope clips

Mechanical clips on a delivery catheter are passed through the biopsy channel of the
endoscope. The characteristics of different mechanical clips are described in Table 2.
Through the scope, mechanical clips are effective in stopping bleeding but are difficult
to apply when the ulcer base is fibrosed. Some locations are difficult to access with the
clips, and these include ulcers located in the fundus on the posterior wall of the duo-
denum and at the junction of the first and second portion of the duodenum. A meta-
analysis evaluated mechanical clips compared with other endoscopic modalities in
the management of upper Gl bleeding.*® Through the scope, clips were more effective
than epinephrine injection but when compared with thermal therapies, no significant
differences in mortality or rebleeding wera seen. The evidence is limited by small study
size and wide confidenca intervals around the peint estimates. The ACG guideline
provided a conditional recommendation for clip use in ulcer bleeding.*

Mechanical clips: over-the-endoscope clips
Over-the-endoscope clips are devices that are attached to the end of the endoscope.
Table 3 describes the characteristics of available over-the-endoscope clips. The
mode of action is similar to endoscopic banding. The vessel is drawn Into the cup
of the device using suction and the clip is deployed. Over-the-endoscope clips
have a wider diameter and greater compressive force than through-the-scope clips,
These clips were initially developed to close perforations but are now increasingly
used in the management of gastrointestinal bleeding.

A meta-analysis of 10 studies, 4 of which were randomized controlled trials compared
over-the-endoscope clips with standard endoscopic therapy in patients with high-risk
upper Gl bleeding and concluded that over-the-endoscope clips had lower 7- and
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Table 3

Owver-the-scope mechanical elips for endoscopic hemostasis

hame Manufacturer Slzes

OTsC dip Ovedso Mini 11 mm 12 mm 14 mm
System

Endoscope B.5=10 mm B.5=11 mm 10.5=12 mm 11.5=14 mm
diameter

Depth of cap 3 mm Mot available 11 mm, 12 mm 14 mm
and clip Typea &t Typea &t Type a &t

6 i & mm, 11 rrim, 12 mm, 14 mim,
Type a, t Type a, t Type a, t, gc Type a, t

Final deployed 14.6 mm 16,5 mm 17.5 mm 21 mm
diameter

MName Manufacturer Sizas

Padlock Clip System Steris Smiall Large

Endoscope diameter 9.5-11 mm 11.3-14 mm

Final deployed diameter 19 mm 18 mm

Type a: Clip with blunt teeth has a primarily compressive effect.
Type t: Clip with teeth that have small spikes with a compressing and anchoring effect.
Type ge: Elongated teeth with spikes for closure of gastric wall defects.

30-day rebleeding rates with a shorter procedure time and a higher likelihood of suc-
cess.2® The precise rols of aver-the-endoscope clips in the primary treatmant of peptic
ulcer bleeding remains uncertain, but over-the-scope clips deserve consideration in pa-
tients with recurrent ulcer bleeding and in patients with large ulcers with a firotic base
or lecations that make through-the-scope mechanical clips difficult to deploy.

A multicenter randomized controlled trial compared over-the-scope clips with stan-
dard endoscopic therapy. Persistent bleeding was significantly highar (14%) In patients
treated with standard therapy compared with over-the-scope clips (6%).27 Over-the-
scope clips may therefore have an advantage over standard therapy in the setting of
recurrent bleeding after initial hemostasis. Over-the-scope clips were recently compared
with standard clips as pimary therapy at the index endoscopy Ina randomized controlled
trial in patients at high risk for rebleeding.?® Successful endoscopic hemostasis with no
evidence of rebleeding was significantly better (91.7%) in the over-the-scope group
compared with standard treatment group (73%), most of whom were treated with stan-
dard clips. The precise role of over-the-scope clips in the management of upper Gl
bleeding awaits clarification, but thess devices are likely to a major role in the future in
recurrent bleeding and perhaps as initial therapy in high-risk patients.

Topical hemostatic sprays

Topical hemostatic sprays ara a novel mathod of treating bleeding leslons In the GI
tract (Table 4). Thesa sprays do not require precise localization of the bleeding lesion
and can be used In situations where the bleeding is masslve and the precise site of
bleeding cannot be identified. These sprays are also useful in diffuse bleeding such
as In malignant ulcers where a precise site for bleeding cannot be identified. The dis-
advantages of these sprays are that rebleeding can be a problem when the matarial
sloughs off.

TC-325, TC-325 is the best studied hemostatic spray.2® A meta-analysis of 16 studies
reported a high initial hemostasis rate of 949, but the pooled rableeding rate at 3 days
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Table 4

Commercial Nama
Manufacturar, Country

Hemostatic powders used in Gl hemarrhage

Composition

Mode of Action

Hemospray
Cook Medical, USA

Mineral powder delivered
through a catheter with
& carbon dioxide cartridge
to propel powder

Forms an adhesive layer when
it comes Into contact with
fluid. The adhesive layer
provides mechanical
compression and promotes
hemostasis

Medtronic, USA

(e-poly--lysine) and
oxidized dextran

EndoClot {manufactured Starch-derived polysaccharides The powder absorbs water
by EPI, Santa Clara and delivered through a catheter concentrating platelets and
distributed by Olympus) with an air compressor to clotting factors promoting
USA propel powder clotting
Mexpowder Suecinic anhydride Forms mucaadhesive hydrogel

to create mechanical barrier
an bieeding site

CGEP-003 MNatural palymer with Forms adhesive gel to create

CGRio, South Korea epidermal growth factor mechanical barrier and

Korea promote local wound
hﬁalina pathways

ABS Five herbal extracts Forms encapsulated protein

Ankaferd, Turkey matrix, leading to

erythrocyte aggregation

was 10% and the 30-day rebleeding rate was 18%.%” Several unusual complications
have been rapornted including perforation, thromboembolic events likely dus to embo-
lization of the powder, and impaction of the endoscope due to a coagulum adhering
the tip to the mucosa.®' In a randomized controlled trial of upper Gl bleeding, most
of whom had gastroduodenal ulcers, Lau and colleagues compared standard endo-
scopic treatmant with TC-325 as initial therapy. The primary outcome was control
of bleeding maore than 30 days. Initial hemostasis at the index endoscopy was highar
with the hemostatic spray and control of bleeding more than the 30-day period was
similar in both groups as was the rate of rebleeding. The American College of Gastro-

enterology guideline suggests that endoscopic hemostatic therapy with TC-325 can
be considered with actively bleeding ulcers.*

EndoClot. Data on EndoClot are more limited. A study of patients with upper and lower
Gl bleeding reported an inltial hemostasis rate of 6495.%2 A small non-randomized com-
parison of EndeClot to TC-325 suggests that their efficacy is comparable.™

Nexpowder. Much of the information on this powder comes from Korean studies. Ina
study of 56 patients with non-variceal bleeding from saveral lesions, including a small
group of peptic ulcers, immediate hemostasis was achieved in 96.4% and 30-day
rebleeding was surprisingly low at 3.796.* Larger studies in other populations are
needed to confirm the low rebleeding rate.

CGEP-003 and ABS Ankaferd are not available in the United States.

DOPPLER-GUIDED THERAPY FOR GASTROINTESTINAL BLEEDING

A through-the-scope Doppler probe can be used to locate the vessel as it makes its
way to the ulcer base. The device does not require specialized training in endoscopic
ultrasound and identifying the vessel allows therapy to be targeted to the vessel. The
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Doppler probe can also ba used to demonstrate that flow has decreased or stopped
after endoscopic therapy.

A recent systematic review evaluated the evidence and reported that the Dopplar
endoscopic probe may be better than visual inspection the ulcer alone reducing
rebleeding rates and decreasing the need for surgery.®® The ESGE guideline does
not recommend the routine use of the Doppler probe in Gl bleeding.® ks greatest
role may be in patients who have recurrent bleeding after successful initial therapy.

ENDOSCOPIC SUTURING

Endoscopic suturing devices are used to close defects in the Gi fract but have also
been studied in bleeding. A small international study of 10 patients, most of whom
had failed initial endoscopic therapy for bleeding ulcers underwent andoscopic sutur-
ing. Immediate hemostasis was 100% and there was no early or late rebleeding.?®
These devices are nol widely available and require specialized training and are best
used by experts in referral centers.

POST-ENDOSCOPIC MANAGEMENT
Second-Look Endoscopy

Routine second-look endoscopy is not recommended and is reserved for patients with
evidence of rebleeding or if the adequacy of initial treatment remains in question.?

Proton-Pump Inhibitor Therapy

There is no evidence that continuing intravencus PPI therapy beyond 72 hours offers
any additional benefit. Patients are transitioned to oral PPl therapy after ¥2 hours, and
treatment is generally continuad for 28 days. A single randomized controlled trial has
looked at the dose of PP therapy after the initial 3-day intravenous infusion.®™ High-
dose twice-daily PPI therapy (esomeprazole 40 mg twice a day) reduced rebleeding
in high-risk patients compared with once daily therapy. Based on this study, the
ACG guideline recommands the use of twice-daily PPI therapy for 2 weeks in patients
who received endoscopic therapy for Gl bleeding and also in patients with adherant
clots who do not receive endoscopic therapy.*

Helicobacter pylori Testing and Treatment

Helicobacter pylor testing is recommended at the time of initial andoscopy. Recent
studies show that many patients are never tested for H pplon particularly if they
wera admitted to the ICU at inilial hospitalization and these patients have a high
rate of rebleeding and death at 1 year.® The rapid urease test may be falsely negative
in patients with significant amounts of blood in the stomach. A positive test is reliable
and should prompt treatment for H pylon before the patient is discharged from the
hospital. Histology with immunostaining for H pylor can increase the diagnostic yield
in this setting. Serclogy has been suggested as a supplement to biopsy testing. The
rationale is that although serology has a high rate of false positives, serclogy is not
affected by blood in the upper Gl tract and a negative serology test provides reassur-
ance that therapy directed at H pylori infection is not needed. Finally, esting can be
performed 2 weeks or longer after the episode of bleeding with discontinuation of
PPis for 2 weeks using the urea breath test or the stool antigen test.*® The problem
with delaying diagnosis and treatment for H pylor infection is that many patients do
not return for follow-up. Untreated H pylor infection is a significant cause for recurrent
bleeding and a missed diagnosis of this infection puls the patient at risk for another
bleeding episoda and adds 1o the societal costs of care
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REBLEEDING

Rebleeding is a significant complication of initial endoscopic treatment of ulcer
bleeding. A large nationwide study of peptic ulcer bleeding in Denmark from 2006 to
2014 showed that the rebleeding rate was 10.8% and the death rate was 10.2% with
rebleeding increasing the mortality rate by greater than twofold.*® Predictors for
rableeding were endoscopic high-risk stigmata of bleeding, bleeding from duodenal ul-
eers, and presentation with hamodynamic instability. Among patients with all three risk
factors, 24% rebleed, 50% with rebleeding failed endoscopic therapy, and 23% died.
Patients with these clinical features deserve careful manitoring in the hospital.

ARTIFICIAL INTELLIGENCE AND PEPTIC ULCER BLEEDING

Antificial intelligence and machine leaming have the potential to improve outcomes in
peplic ulcer bleeding. Although we are in the early stages of the use of artificial intelligence
in ulcer bleeding, initial studies suggest that thistechnology will be of benefit and may play
a role in management decisions in the future, Shung and colleagues conducted a large
international study to develop a machine leaming model to predict the need for transfu-
sion or andoscopic intervention or 1 month mortality.** Only non-endoscopic data (de-
mographics, laboratory) were used in the model. The model performed better than
astablished scales (Glasgow-Blatchford score, Rockall Score, and AlM 65) and was a
reliable predictor of low-risk patients who could be safely discharged. Preliminary studies
based on still images of bleeding ulcers suggest that image analysis may benefit novice
endoscopists to evaluate the endoscopic features of an ulcer.

SUMMARY

Peptic ulcer bleeding is a major cause for hospital admissions and has a significant
mortality. Endoscopic interventions reduce the risk of rebleeding in high-risk patients
and several options are available including injection therapies, thermal therapies, me-
chanical clips, hemostatic sprays, and endoscopic suturing. Proton-pump inhibitors
and H pylor treatment are important adjuncts 1o endoscopic therapy. Endoscopic
therapy is indicated in Forrest 1a, 1b, and 2a lesions. Patients with Forrest 2b lesions
may do well with proton-pump inhibitor therapy alone but can also be managed by
removal of the clot and targeting endoscopic iherapy to the underlying lesion. Intrave-
nous PPI therapy reduces the likelihood of endoscopic intervention. Treatment of H
pyiori infection reduces the risk of recurrent bleeding.

CLINICS CARE POINTS

« Endoscopic therapy is indicated in Forrest 1a, 1b, and 2a lesions.

s Patients with Forrest 2b lesions may do well with proten-pump inhibitor therapy alone.

« A variety of endoscopic technigues are available and their use depends on local expertise.
= Intravenous proton-pump inhibiter therapy Is indicated in all patients with high-risk lesions.

» High-dose PPl therapy should be continued for 2 weeks in patients whe recgive endoscopic
therapy.

» H pylori testing should be performed at initial endoscopy.
» If incenclusive, testing for H pylorf should be repeated.
» Failure to treat H pylori results in rebleeding.
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KEY POINTS

« Variceal hemorrhage portends poor survival in patients with cirhosis,

» Screaning for varices should be performed in all high-risk patients with cirrhosis,

» Validated melhods for primary and secondary prevention of esophageal variceal hemor-
rhage include bata blockers and variceal band ligation.

= Treatment options for gastric variceal hemorrhage include Ingection sclerotherapy and
ballaon-cccluded retrograde transvenous obliteration,
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INTRODUCTION

Cirrhosis is the fifth-leading cause of adult deaths with a 2-year mortality rate of 26.4%
based on a population study conducted during an 11-year peried.! Up to 7% of patients
with cirrhosis develop some form of dacompensation, including acute gastroesopha-
geal variceal bleeding, each year.? Esophageal variceal bleeding is an unpredictable
complication of cirrhosis with an associated mortality of 20% to 40% with each
bleeding episode.? The mortality rate is directly related to the severity of liver disease
with a very high mortality (>70%) in patlents with Child C cirrhosis.?

Cirrhosls causes structural changes and allerations in the microcirculation of the
liver resulting In increased vascular resistance, causing an elevation in portal pres-
sure.* Portal hypertension (PHTN] is defined as an increase in the pressurs of the por-
tal vein and its branches.® This can be measured by calculating the hepatic venous
pressure gradient (HVPG), which is the differance between the hepatic venous pres-
sure and the wedged (usually using an occlusion balloon) hepatic venous prassura.
An HVPG greater than 5 mm of Hg Is diagnostic of PHTN but complications of
PHTN rarely occur whan the HVPG Is less than 10 mm of Hg. Of patients with cirrhosis

Institute for Digestive Health and Liver Disease Mercy Medical Center, Professional Office
Building, 7th Floor 345 5t. Paul Place, Baltimore, MD 21202, U5SA
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whose HVPG remains less than 10 mm Hg to 12 mm Hg, approximately 10% wil
develop decompensation within 4 years.® Once the HVPG exceeds 10 mm Hg to
12 mm Hg, It is considered clinically significant portal hypertension (CSPH) and por-
tends an increased risk of decompensating events including variceal hemorrhage, as-
cites, and hepatic encephalopathy.” A reduction in HVPG by at lsast 20% from
baseline or to less than 12 mm Hg with pharmacelogic therapy is associated with a
reduced risk of variceal hemorrhage or spontaneocus bacterial peritonitis.® Once pa-
lients develop decompansated cirrhosis, thelr 1-year mortality rate is 20.2% with a
median survival of 1.8 years.®'? Decompensation from variceal hemorrhage, ascites,
or hepatic encephalopathy is a major turning point in survival outcomes in those with
cirrhosls irrespective of the underlying cause of their liver disease.

Gastroesophageal varices form whan increased portal pressure stimulates growth
factors In the splanchnic circulation to form portosystemic collaterals. Collaterals
that develop from the left gastric vein become visible within the distal esophagus,
forming what are known as esophageal varices."" Less commonly, other branches
of tha gastric vein can also bacome angorged and form gastric varices. The preva-
lence of gastroesophageal varices in cirrhosis varies depending on the severity of liver
disease. In a study evaluating data from 68 practices comprising 1688 esophagogas-
troduodenoscopy (EGDs) performed for variceal screening, the incidence of esopha-
geal varices was found to be 42.7% in patients with Child-Pugh A cirrhosis and 71.9%
in those with Child-Pugh B or C cirrhosis.™

Patients who do not have varices on index endoscopy develop varices at a rate of
up to B% each year.' Once small varices develop, 2% of patients with compensated
cirrhosis will see an increase in size to large varices within 1 year and 16% will expe-
rience enlargement of varices within 3 years. This is much higher for patients with
Child-Pugh B or C cirfhosis because 22% will exparience enlargement from small
to large varices within 1 year and 51% at 3 years. Although beta blockers have demon-
strated efficacy in reducing portal pressures, they have been found to be ineffective in
preventing the development or enlargement of varices.™

Excessive wall tension within varices leads to rupture with subsequent hemarrhage
but there are no reliable biochemical markers to predict variceal bleading. Variceal
bleeding is most likely to occur when the HVPG s greater than 12 mm Hg but it is
not practical to repeat HYPG on a regular interval in those with cirrhosis, 'S Therefore,
surrogate markers such as variceal size and characteristics (such as red signs) or
severity of liver disease are used to estimate the risks of variceal hemorrhage. Each
yaar, 4% to 15% of patients with esophageal varices will suffer from spontaneous
hemorrhage, which portends a 6-week mortality of up to 25%.7%% When bleeding it-
self does not lead to death, it is associated with complications such as sepsis, spon-
taneous bacterial paritonitis, or renal failure.'® Once variceal bleeding has occcurred,
60% of patients will experience recurrence of bleeding within 1 year.®™® As such,
both prevention of index bleeding {primary prophylaxis) and prevention of recurrance
of bleeding after an episode of index bleeding (secondary prophylaxis) are critical for
patient survival. Therapy to pravent bleeding from esophageal varices is based on 2
primary aspects: reducing portal pressure and eradicating the varices that have
already formed. The evidence and indications for these therapies will be discussed
below,

PRIMARY PROPHYLAXIS

Various liver societies, including the American Association for the Study of Liver Dis-
eases (AASLD), the European Association for the Study of the Liver (EASL), and the
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Asian Pacific Assoclation for the Study of the Liver (APASL), have published praclice
guidelines (Table 1) regarding the diagnosis and management of esophageal varices
based on evidence and expert opinion.?"®? To screen for esophageal varices, the
AASLD and EASL recommend that all patients who do not meet exclusion criteria (liver
stiffness <20 kPa and platelet count >150,000/mL) undergo endoscopy once diag-
nosed with cirrhosis.®"#? In a cross-sectional study evaluating methods for predicting
CSPH, liver stiffness combined with platelet count or spleen size was found to have
greater than 80% accuracy in predicting the presence of CSPH when verified by
HVPG.2* The APASL does not permit for such exclusions and instead recommends
endoscopy for all patients with newly diagnosed cirhosis without exception.?® Rela-
tively lower costs in Asia may partly explain the discordance in the recommendation.

Screening and Risk Stratification

If the index endoscopy reveals esophageal varices, it is imperative to characterize
their extent and stratify the risk of bleeding. One classification system that decreases
intraobserver and interobserver variability comes from the Japanese Research Soci-
ety for Portal Hypertension system.®* Within this system, varices are graded on a scale
from FO 1o F3 by evaluating their extant (distance from the gastroesophageal junction)
and siza (FO: none; F1: small and without tortuosity; F2: tortuous and comprising
<50% of the esophageal lumen; F3: very large and tortuous) (Fig. 1). Size is directly
related to bleeding: F3 varices have a 68% chance of hemorrhage, F2 varices have
a 32% chance, and F1 varices have a 15% chance.®® 22 |n addition to size, signs
that are associated with increased risk for bleeding include red wale markings and
cherry-red spots (76% chance of hemorrhage) as well as blue discoloration (809
chance),?®

Varices that extend beyond the gastroesophageal junction into the stomach are
classified as either gastro-oesophageal varice 1 (GOV1) (along the lesser curvature)
or GOV2 (along the gastric fundus).®™®

For the purposes of consensus recommendations, it is worth noting that differing
classification systems are recommended by various liver societies. The AASLD favors
simplicity of classification, defining small varices as those with a diameter of less than
5 mm while all varices of greater than 5 mm in diameter are classified as large.®!
“Large” varices encompass those that were formerly classified as medium due to a
lack of distinction in their management.®® The APASL uses this same system but
the EASL defines varices as either small or large based on whether they collapse
with insufflation 2320

For patients with compensated cirrhosis, the AASLD recommends (see Table 1)
that those without varices should have a surveillance period of 2 years If experiencing
angoing liver injury although this can be extended to every 3 years if the liver injury is
quiescent.®' The EASL recommends that if no varices are present on screening
endoscopy but the cause of liver injury persists, screening endoscopy should still
be performed every year.22 Conversely, the APASL recommends 2-year intervals for
all patients without varices on index endoscopy.® If index endoscopy reveals small
varices and the cause of liver injury remains persistent, the AASLD and APASL recom-
mend annual endoscopy with the AASLD adding that this can be extended to every
other year if the insult has been removed.®'*? However, once patients have been
started on nonselective beta blockers (NSBBs), guidelines from the Baveno Vi
consensus workshop recommend discontinuing routine screening endoscopies.”
For patients who develop decompensated cirrhosis, the AASLD and EASL recom-
mend annual EGD for variceal screening, whereas the APASL recommends screening
“more frequently” than every 2 years 21-22

233



Ma & Thuluvath

234

A 7 hsana
weys Auuanbay ssow paesuadwodag
K 7 uans sasues InoYIM ‘palesuadwosy
wak seaf faana fanfu sany Burobug
Kiaag sadues |[Bws Y ‘paiesuadiin sead s paesuadwolag

sooeAydoad Aeewnd o) [GpasAED
16 gasy Buimaday j palenpul 10N
& £ fuana anful Jan) Buobuo
10 S3IBA ANOY I "pajesURdWC)
A7 faasa slanful san ButaBuo Yl ang
SAMLIEA |[EWS JO OU YL palEsuadwo)
Jeak fuand danful Jaaj BuioBuo
PUE SAHIEA |[EWS YIIM Palesuadwo) QD3 SIUE|Ianang

uonesuadwesap jo uoituasaud ayl
Joj spESN Busyel peaipe j) paIedpUl 10N
SISOUL JO UOIRSUHWOIIP JO 3L 1y
€y 07 SHIUPE
Jani pul 34000051 < 1unod 1ajaed
soyL jo sisoubep awn iy ssaun ‘sisoyind jo sisoubeip o awn i

SO JO UOHESURDWEAP JO w1y
ey QZ< SAUYNS
J3A]| PUE 3300005 1< IUNOD Jed
ssB|UN ‘s1s0LD o sisoubep o awn 1y 053 Buiuasig

(L LOZ/BO0Z) 15 dY {LZ0ZELOT] A, CUBAEE 5V

(10T} O15vY

sasuea [eafeydosa jo swuepaning pue Buluasuss Jo) sanaAnos padia Wouj SUOHEPUALILIDIAS STSUDSUON Jo Aiewiung

L ¥qel




Endoscopy for Prophylaxis of Variceal Bleeding

Fig. 1. Esophageal varices. (4) Small, F1 varices; (8) large, F3 varices; (C) red wale sign and
cherry-red spots; and (D) treatment with band ligation.

The rationale for primary prophylaxis is to prevent the first bleeding episode and the
associated mortality in high-risk subjects, and the options include variceal band liga-
tion, NSBB, or a combination of both. The pros and cons of all those will be discussed
herein.

Endoscopic Variceal Ligation

Endoscopic therapies for the treatment of esophageal varices include variceal ligation
and injection sclerotherapy. The latter has fallen out of favor because multiple studies
have demonstrated that variceal ligation has lower associated rates of mortality, risk of
recurrent hemorrhage, and risk of adverse avents. 3% Variceal ligation was first intro-
duced in 1986, and since then, developments have been made that allow for the de-
livery of multiple bands without the need for an overtube.®**® Several high-quality
studies have demonstrated the efficacy of variceal ligation compared with no therapy
for primary prophylaxis with decreased risk of hemorrhage, blood transfusion, and
overall mortality.*®

Additionally, a meta-analysis evaluating 801 patients with cirrhosis from 5 single-
center RCTs demonstrated that prophylactic variceal ligation significantly reduces
the risk of variceal bleeding as well as associated and all-cause mortality within an
average follow-up of 19 months when compared with untreated controls.?” Relative
risks for the first variceal bleed (0.36, 0.26-0.50), bleading-related mortality (0.20,
0.11-0.38), and all-cause mortality (0.55, 0.43-0.71) favored prophylactic band
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ligation and the number needed to treat for each outcome was 4.1, 6.7, and 5.3,
respectively.

Beta Blockers

The medications that have demonstrated the greatast benefit for prophylaxis against
variceal bleeding are traditional NSBBs (propranolol and nadolol) and carvedilol. Beta
blockers reduce cardiac output as well as splanchnic blood fiow resulting in the reduc-
tion of portal pressure. A review of 4 RCTs evaluated the efficacy of traditional NSBBs
{propranolol and nadolol, n = 286) against placebo (n = 303) for primary prophylaxis of
asophageal variceal bleeding in varices that were classified as medium-large or F2-
F3.%® The results demonstrated a significant reduction in occurrence of Gl bleading
within 2 years (7TB% with NSEBs, 65% with placebo) although there was no significant
difference in overall survival,

Bata blockers have also been studied for small varices, although the data have been
conflicting. A placebo-controlled trial evaluating nadolol {n = 83) for patients with small
esophageal varices without high-risk stigmata against placebo (n = 62) In preventing
enlargement of varices with a mean follow-up of 36 months suggested that nadolol
was effective in reducing progression (20% vs 51%, P < .001) without difference in
survival ® However, a subseguent trial evaluating the effact of propranclol (n = 77)
against placabo (n = 73) in preventing growth of varices found a similar risk of progras-
sion within 2 years (11% vs 169, respectivaly).*?

The evidence for carvedilol is robust. A meta-analysis comprising 4 RCTs evaluated
the effect of carvedilol {(n = 181) against no treatment (n = 92) or variceal ligation
{n = 79} in reducing the risk of decompensation and mortality in patients with compen-
sated cirrhosis.®' Carvedilal resulted in a decreased risk of developing decompen-
saled cirrhosis (subdistribution HR [SHR] 0.506) and lower risk of death (SHR
0.417). Additionally, carvedilol was capable of achieving a reduction in portal pressura
by at least 20% or to less than 12 mm Hg in up to 56% of patients that did not have
such a response to propranolol.*?

Dosing parameters are affected by the presence of ascites because the majority of
RCTs evaluating beta blockers excluded patients with refractory ascites. In a single-
center cbservational study, the median survival for patients with cirrhosis and ascites
who received beta blockers to prevent variceal hemorrhage was compared with those
who did not receive bata blockers.*® One hundred fifty-one patients were included and
were found to have a significanily decreased median survival when taking beta
blockers (5 vs 20 months). The role of beta blockers in the presence of significant as-
ciles remains a controversial topic.

Comparative Analysis of Variceal Band Ligations and Beta Blockers

Given the demonstrated benefit of both variceal ligation and beta blockars for the pre-
vention of variceal hamorrhage, numerous studies have been performed to determine
the optimal therapy for primary prophylaxis. A meta-analysis evaluated 8 RCTs
comprising 596 patients to compare variceal ligation against traditional NSBBs.*4
The data demonstrated an insignificant difference in variceal obliteration between the
2 (91.69% vs 94.5%, respectively). Variceal ligation did significantly reduce the rate of
first variceal bleed with a relative risk reduction of 43% with an number needed to treat
{NNT) of 11. Neither therapy demonstrated superiority in reducing all-cause mortality.

A subsequent meta-analysis evaluated 12 RCTs comparing variceal ligation with
beta blockers (primarily traditional NSEBs, although one included carvedilol) in a total
of 1023 patients and found no significant difference in Gl bleeding (16.4% vs 20.5%),
bleeding-related deaths, or all-cause deaths (29.1% vs 26.4%).** There were similar
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rates of complications in both groups: 30.3% of patients who underwent variceal liga-
tion experienced events such as dysphagia or chest pain and 35.8% of patients that
received beta blockers reported symptoms such as dizziness, symptomatic hypoten-
sion, and symptomatic bradycardia. Ancther meta-analysis evaluated 19 RCTs
comparing variceal ligation with traditional NSBBs for pnmary prevention of esopha-
geal variceal hemorrhage.®® In total, there were 1504 patients who underwent 1 of
the 2 therapies with nearly identical mortality (24% with EVL and 23% with beta
blockers). Additionally, both variceal ligation (RR 0.69) and non-selective beta blockers
(RR 0.67) reduced upper Gl bleeding and variceal hemorrhage at a similar rate.

Carvedilol has also been compared with variceal ligation in a multicenter RCT for
prophylaxis of grade |l or larger esophageal varices and was found to have a lower
rate of first variceal bleed [10% vs 23%) without notable differences in mortality or
bleeding-related mortality.®”

Combination Therapy for Variceal Band Ligations and Beta Blockers

Given the demonstrated benafit of both beta blockers and variceal ligation for primary
prophylaxis for variceal hemorrhage, an RCT compared traditional NSBBs with vari-
ceal ligation against ligation alone for primary prophylaxis.*® in this study, 144 patients
were randomized to either arm and demonstrated similar rates of bleeding and mor-
tality, They did also note reported side effects of propranolol in 22% of patients
requiring discontinuation in 8% while noting no reported serious complications from
variceal ligation. A meta-analysis evaluated the effects of a combination of beta
blockers and variceal ligation on praventing bleeding from high-risk vances.*? Twelve
RCTs (n = 1571) were included and the results demonstrated no significant improve-
ment in reducing variceal bleeding, total upper G| bleeding, or mortality. Currently,
combination therapy is not recommended for primary prophylaxis,

Cost Effectiveness of Variceal Band Ligations and Beta Blockers

Markov modeling has been used to examine the cost-effectiveness of screening and
prophylaxis for variceal bleeding. In one study, & different strategies were compared:
(1) universal screening with beta blockers for prophylaxis of varices; (2) universal
screening with ligation of varices; (3) screening of high-risk patients with beta blockers
if varices are present; (4) screening of high-risk patients followed by ligation of varices;
(5) empiric beta blockers for all patients; and (8) no prophylaxis for any patients.*® The
primary cutcome was the cost associated with first variceal bleeding for sach strategy,
analyzed from a third-party payer perspective. Strategy 6 was the least expensive,
whereas strategies 2 and 3 were the most expensive (approximately US$175,000 for
the prevention of each additional bleed). Strategy 5 estimated a cost of US$12,408 for
the prevention of each additional variceal bleed and was recommended as the most
cost-effective method. Additional studies have also suggested universal beta blockers
while another found screening followed by beta blockers in compensated cirrhosis or
universal beta blockers in decompensated cirthosis to be cost-effective.®'52

It is worth noting that these analyses were highly sensitive to factors such as cost of
endoscopy, prevalence of escphageal varices, bleeding risk, and choice of treatment,
There do not exist randomized clinical trials comparing these methods and as will be
discussed below, there are not expert consensuses that recommend against
screening or using beta blockers over variceal ligation.

Consensus Recommendations on Primary Prophylaxis

Guidelines for the management of esophageal varices (see Tables 1; 2] have been put
forth by multiple hepatology societies including the AASLD, EASL, and APASL 7.21-23
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As noted In the earlier sectlon, thera Is no uniform classification system for varices
shared by all 3 societles. Additionally, the term "nonselective beta blockers” also
varies—the AASLD and APASL use MSBB to refer to traditional NSBBs (propranciol
and nadolol) while the EASL Includes carvedilol under its definition of NSBEBs.

Should the index screening endoscopy demonstrate small varices, the AASLD does
not racommend prophylaxis unless thare ara high-risk features (red spots, red wale
slgn) or the patient has decompensated cirrhosis. For these cases, the AASLD sug-
gests NSBBs as EVL may be challenging for small varices. However, the EASL and
APASL both note that for small varices without high-risk features, NSBBs "may ba”
used for primary prophylaxis. The EASL adds that if beta blockers are started for small
varices with high-risk featuras, no further screening is indicated but that if the patients
are Intalerant of or have contraindications to beta blockers, they should undergo EVL.

For patients found to have medium-to-large esophageal varices, the AASLD, EASL,
and APASL all recommeand beta blockers or EVL based on patient preference and
characteristics (Table 2). For varices that are treated with EVL, the AASLD recom-
mends that endoscopy be repeated every 2 to 8 weeks until confirmation of eradica-
tion. Once eradicated, endoscopy should be repeated within 3 to 6 months, then
again, every 6 to 12 months afterward. If varices are largs, the APASL recommends
NSBBs, preferably with monitoring of HVPG or VBL but does not specify the fra-
quancy, When there are high-risk features, the APASL recommends prophylactic EVL.

Traditional nonsalective beta blockers include propranolol (starting dose 2040 mg
PO twice daily) and nadolol (20-40 mg PO daily). The dosage should be adjusted every
2 to 3 days to achieve treatment goals, which are a resting heart rate of 55 to 80 beats
per minute but not resulting in a systolic blood pressure of less than 90 mm Hg. The
maximum dose for propranolol In patiants without ascites is 320 mg daily; in patients
with ascites, the maximum recommended dose Is reduced to 160 mg daily. For nado-
lol, the maximum doses for patients without and with ascites ara 160 mg/d and 80 mg/
d, respectively.

For carvedilol the recornmended starting dose is 6.25 mg once daily, which can then
ba increased to 6.25 mg twice daily after 3 days of therapy up to a maximum dosa of
12,5 mg daily while avoiding reduction of a systolic blood pressure to less than 30 mm
Hg. The AASLD does not provide dosing parameters based on the prasence of asci-
tes. Should patients experience clinical deterioration {hypotension, sepsis, sponta-
neous bacterial peritonitis, and renal failure), the EASL adds that beta blockers be
held until racovery.

Once patients have been started on beta blockers for primary prophylaxis, the
AASLD and EASL note that further surveillance endoscoples are no longer necessary
unless the patient previously had compensated cirrhosis and develops decompen-
sated disease.

Choice of Therapy for Primary Prophylaxis

Because clinical studies and expert recommendations do not have a preferential
cholce of treatment of primary prophylaxis, it is important for the clinician to discuss
with the patlent the therapies available as a form of shared medical decision-
making. Endoscopic variceal ligation can be performed in the samea session as endos-
copy for variceal screening, provided that the endoscopy suite is in an appropriately
aquipped facility. Variceal ligation can be associated with more severe immediate
eomplications such as dysphagia, chest pain, esophageal ulcerations, and posttraat-
ment bleeding although these ara often short-lived.

In comparison, beta blockers are noninvasive and require less coordination and
expertise but may result in side effects such as fatigue, dizziness, or light-headedness
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that prevent appropriate uptitration. Up to 15% of patients may have contraindications
for bata blockers while another 15% report side effects that result in discontinuation.**
However, becauss beta blockers treat PHTN itself, they also may prevent ather sequelae
of PHTN as shown by a double-blinded, multicenter RCT that evaluated the effects of
bata blockers on preventing clinical decompensation. A total of 201 patients received
intravenous propranolol, and those with a decrease in HVPG of at least 10% were ran-
domized to either carvedilol or placebo. This study found that in patients that received
carvedilol, there was a significantly decreased incidence of development of ascites
{16%) compared with placebo (27%6) but no difference in bleeding or death during a
pariod of 3 years.?*

The published studies showed that band ligation and beta blockers have similar ef-
ficacy but there is a paucity of RCTs in those with very high risk of bleeding (large vari-
ces with red signs and very advanced cirrhosis). The treatment selection should be
based on patient's preference, severity of varices and cirrhosis, tolerance or relative
contraindications to beta blockers, anesthesia risks associated with repeated endo-
scopic procedures, practice setting, costs and probability of compliance with daily
medications or repeated endoscopic sessions. For optimal outcomes, there should
be a transparent and weall-informed discussion between patients (including their im-
mediate familias) and tha physician before a decision is made on primary prophylaxis.

SECONDARY PROPHYLAXIS
Initial Management

For patients that survive their first episode of variceal hemorrhage, measures must be
taken to prevent recurrent bleeding. This is referred to as secondary prophylaxis.
These patients have up to a 60% risk of rebleeding within the first year after variceal
hemorrhage and a mortality rate of up to 33%.5° Risk factors associated with
increased likelihood of rebleeding include HVPG greater than 20 mm Hg, alcoholic
liver disease, and infections.

Given the demonstrated benefits of both beta blockers and EVL, a meta-analysis
consists of 5 studies with 476 patients evaluated EVL alone or combined with beta
blockers and in some cases, isosorbide mononitrate. This demonstrated that the addi-
lion of traditional NSBBs to EVL decreased variceal rebleeding (RR 0.44) compared
with pharmacologic or endoscopic therapy alone for a follow-up period of at least
15 months.”® A subsequent meta-analysis evaluated 48 RCTs comprising 4415 pa-
tients with cirrhosis with variceal bleeding, assessing the benefits of carvedilol, EVL
with beta blockers, beta blockers with isosorbide mononitrate, or transjugular intrahe-
patic portosystemic shunting (TIPS) in preventing rebleeding from esophageal varices
for at least 6 and up to 55 months.®” Carvedilol had the highest overall survival (87.4 %)
but this was not statistically significant when compared with the other therapies. TIPS
was superior in reducing rebleeding (38.8%) but did not influence overall mortality.

Societal Guidelines

After patients have recovered from variceal hemaorrhage, the AASLD and EASL recom-
mend (see Table 2) a combination of beta blockers with variceal ligation unless they
have undergone TIPS, In which case they require neither.222 The AASLD does not
include carvedilol but after the Baveno VIl conference, the EASL added that carvedilol
is a reasonable alternative. The parameters for NSBBs are the same for primary pro-
phylaxis for starting dose, rate of titration, heart rate and blood pressure limits, and
maximum dosage. For endoscopic variceal ligation, the AASLD recommends that it
be performed every 1 to 4 weeks wuntil varices are eradicated. Once eradicated, a
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surveillance EGD should be performed within 3 to 6 months and repeated every 6 to
12 months. The APASL does not provide recommendations for secondary prophy-
laxis. Should patients experience bleeding refractory to both NSBBs and EVL, both
the AASLD and EASL recommend TIPS,

GASTRIC VARICES
Classification Gastric Varices

PHTN can also result in the formation of gastric varices, which are incident in up to
20% of patients with cirrhosis.%® Gastric varices are most commonly described using
the Sarin classification (Fig. 2) system: GOVs represent esophageal varices that
extend into the stomach and are denoted as GOV (extending below the cardia into
the lesser curvature) or GOV2 (extension into the fundus),2®

GOV varices comprise approximately 75% of all gastric varices. There are also iso-
lated gastric varices (IGVs) that originate independent of esophageal varices, classi-
fied as IGV1 (located in the fundus) or IGV2 (located outside the fundus). Varices
that form along the lesser curvature originate from the left gastric vein, whereas vari-
ces in the fundus originate from short gastric or posterior gastric veins.

Compared with esophageal variceal hemorrhage, gastric variceal hemorrhage can
prove more difficult to control and Is associated with greater mortality (up to
459%).57 A retrospective study evaluated risk factors associated with gastric variceal
hemorrhage in 132 patients with cirrhosis and gastric fundal varices. The findings por-
tending greatest risk of bleeding included varix size, presence of red spots, severity of

DD
DL,

Fig. 2. Sarin classification of GOV and IGV. (4) GOV1: Esophageal varices extending to the
lesser curvature; (B) GOV2: Esophageal varices extending into the fundus; (C) 1GV1: Gastric

varix located in the fundus; and (D) IGV2: Gastric varix located outside the fundus. (Credit:
VectorStock.)
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liver disease (by Child-Pugh classification), and type of varix (without therapy, IGV1:
78%, GOV2: 55%, and GOV1: 28%).%®

Primary Prophylaxis of Gastric Varices

Varices along the lesser curve (GOV1) could be managed similar to esophageal varices
if they bleed. There are only limited data on primary prophylaxis of gastric varices. Both
sclerotherapy and variceal ligation have been used for gastric varices since the 1280s.
There exists little head-to-head data but sclerotherapy via cyanoacrylate injection
(Fig. 3) has proven to be the favored method owing to lower rates of rebleeding and
fewer sessions required for obliteration.®® Variceal band ligation could be performed
for GOV1 but not recommended for GOV2, Adverse events associated with cyanoac-
rylate injection include bleeding from the injection site as well as embolization to distant
sites with associated complications such as stroke or pulmonary embolism.®®

There is a paucity of RCTs evaluating primary prophylaxis for gastric varices. Inthe
only prospective RCT, 79 patients with cirrhosis and GOV2 or IGV1 varices were ran-
domized to receive cyanoacrylate injection (n = 30), beta blockers (n = 29), or no treat-
ment (n = 30) with primary endpoints being bleeding from gastric varices or death
within a median follow-up of 26 months.®* The probability of bleeding was significantly
lower for patients who received cyanoacrylate injection (13%), followed by beta
blockers (28%), then placebo (45%). The difference in survival between cyanoacrylate
injection and beta blockers was not statistically significant (93% vs 83%), although
both were significantly more effective than placebo (74%).

As such, expert recommendations for primary prophylaxis of gastric variceal hem-
orrhage are less comprehensive, For GOV2 or IGV1 varices, the AASLD and EASL
suggest NSBBs while the APASL limits this recommendation to GOWV2/IGV1 varices
with high-risk stigmata (red spots, >5 mm in size, or Child-Pugh B/C cirrhosis). Neither
the AASLD, EASL, nor APASL recommend cyanoacrylate injection for the prevention
of initial gastric variceal hemorrhage, citing a paucity of data. For GOV1 varices, the

AASLD and EASL recommend the same methods for primary prophylaxis as with
esophageal varices.

Secondary Prophylaxis of Gastric Varices

As with primary prophylaxis, there are no robust data to guide secondary prophylaxis
of gastric variceal hemorrhage. In one RCT, 67 patients who had bled from GOVZ or
IGV1 varices were randomized to receive either cyanoacrylate injection (n = 33) or
MSBBs (n = 34) to prevent rebleeding and death.®? There was a significantly lower
probability of gastric variceal rebleeding in the sclerotherapy group (15% vs 55%}
as well as a lower mortality rate within a median follow-up period of 26 months (3%

e

Fig. 3. (A) Gastric varix; (B) varix after injection of cyanoacrylate; and (C) verification of in-
jection under fluaroscopy.



Endoscopy for Prophylaxis of Variceal Bleeding

vs 26%). Another RCT compared cyanoacrylate injection alone (n = 48) to a combina-
tion of sclerctherapy with NSBB (n = 47) after initial gastric variceal hemorrhage and
did not find any difference in rebleading or mortality after a mean follow-up period of
20.3 months.® The gastric varices could be injected under flucroscopic guidance, to
confirm that there is no major collateral shunting into the lungs, with or without endo-
scopic ultrasound assistancea.

Additional data suggest that rebleeding from gastric varices may be more appropri-
ately treated through catheter-based angiographic methods. One trial evaluated the
efficacy of serial cyanocacrylata injection (n = 37) against TIPS (n = 35) for secondary
prophylaxis during a median follow-up of 33 months, demonstrating a significantly
lower rate of rebleeding after TIPS (119 vs 3494).%% Cyanocacrylate injection has
also been evaluated against balloon-occluded retrograde transvenous obliteration
(BRTO) for secondary prophylaxis.® Thirty-two patients, each with either GOV2 or
IGV1 varices, wera randomized to sclerotherapy or BRTO. The group that undarwant
BRTO had a significantly higher probability of remaining free of all-cause reblesding at
up to 2 years after therapy (92.6% vs 65.2%) though mortality rates were similar for
both groups.

Worldwide, varlceal glue injection is the most widely used modality, followed by
TIPS and BRATO. There are only very limited data to make an evidence-based recom-
mendation. The AASLD recommends a combination of NSBBs with EVL or cyanoac-
rylate Injection for secondary prophylaxis after GOV1 hemorrhage. For secondary
prophylaxis aftar IGV1 hemaorrhage, the AASLD recommands TIPS or BRTO but notes
that whean access to such therapies Is limited, cyanoacrylate injection is an option. The
EASL recommends consideration of TIPS in combination with selective embolization
or BRTO for secondary prophylaxis of gastric variceal hemorrhage, whereas the
APASL doas not make recommandations.

DISCUSSION

Cirrhosls is assoclated with a high morbidity and mortality, predominantly due to the
consequances of PHTN. Because the pathophysiclogy of PHTN is very complex
involving multiple organs, the medical treatment of complications of PHTN is very
limited. One of the unpredictable consequences of PHTN is bleeding from esophageal
or gastric varices, which may lead to multiorgan failures, especially in the presence of
advanced cirrhosis, and death. Death from uncontrolled hamorrhage is vary rare thasa
days in most centars,

Upper endoscopy remalns the standard for screening for varices because this allows
for diagnosis, stratification of risk for hemorrhage, and therapy. The frequency of
screaning varies based on the presence of varices, high-risk findings, and ongoing liver
injury. Expert societal recommendations differ in the nuances of prophylaxis but the
mainstays that have both been demonstrated to reduce the risk of bleeding are beta
blockers and EVL, with neither being demonstrated to be superior or preferred, As
such, the choice should be tailored to the patient. EVL should be repeated periodically
until varices are aradicated, whereas beta blockers should be uptitratad while avaiding
bradycardia and hypotension. Once palients have bled, secondary prophylaxis con-
sists of a combination of both therapies and, if refractory, consideration of TIPS,

Esophageal varices can extend into the stomach, and in some patients, gastric vari-
ces can originate in isolation. There do not exist validated screening methods for gastric
varices beyond the guidelines for esophageal varices. Data are less robust for prophy-
laxis for bleeding from gastric varices, with expert recommendations suggesting beta
blockers without a firm recommendation for endoscopy with eyanocacrylate injection.
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Thera are no recommandations for secondary prophylaxis though methods that have
been effective include sclerotherapy, TIPS, and BRTO.

Most importantly, early recognition of liver dizeasa, the optimal management of the
precipitating causes of liver disease, early identification of complications resulting
from PHTNS and appropriate prophylactic treatments will improve short-term and
intermediate-tarm cutcomes of patients with cirhosis.

CLINICS CARE POINTS

# Endoscopy is indicated for variceal screening in those with cirrhosis unless patients are
considered low risk (in the absence of clinical or imaging evidence of PHTN, platelet
counts »150,0000cc or liver stiffness <20 kPa).

& Surveillance intervals for esophageal varices are governed by the size of varices on initial
screening and the severity of liver disease,

+ Primary prophylaxis for esophageal varices includes beta blockers (nonselective beta blockers
of carvedilel) or variceal band ligation; the modality of primary prophylaxis used should be
tailored to the patient as well as the expertise of the responsible physician.

+ Once patients have suffered from variceal hemorrhage, they should undergo serial ligation
until eradication while also receiving beta blockers (secondary prophylaxis).

« There are no consensus recommendations for primary prophylaxis of gastric varices.
Secondary prophylaxis options include cyanoacrylate injection {off-label use), BRTO or TIPS
with coil embelization,
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KEY POINTS

e

Initial diagnosis of bleeding esophageal vances should be based upon witnessed active
bleeding or presence of high-risk stigmata in the absence of alternative causes of acute
upper gastrontestinal bleeding.

Both the initial and definitive endoscopic management of esophageal variceal bleading
should ba band ligation. In patients where this cannot adequately contral bleeding or in
high-risk patisnts as defimed by underying liver function, early endovascular intervention
with transjugular intrahepatic portosystemic shunt should be considered after initial
andoscopy with band igation,

Initial diagnosis of gastric variceal bleeding requires adequate clearance of the fundus
during tha initial andoscopy. When a high-risk mark (typically a flat, while area) is identified
on a gastric varix, this should be considered diagnostic of bleeding.

Initial therapy of bleeding gastric varices is best accomplished with endoscopic cyanoac-
rylate injection. When this is not available, ballaon tamponada followad by cross-sactional
imaging is best employed as a bridge to definitive therapy.

Dafinitive endoscopic therapy of bleading gastric varices should utilize cyanoacryate in-
jection with or without the use of endoscopic uitrasound guidance.

INTRODUCTION

Acute variceal bleeding is a serious complication of portal hypertension (HTN) with
high associated morbidity and mortality. Although variceal bleeding occurs in patients
with non-cirrhotic portal HTM, most of the diagnosis, risk stratification, and manage-
ment of acute variceal bleeding have been defined in patients with cirrhosis and so
that will be the focus of this article. Viarices develop at a rate of 7% to 8% per year
and are present in 30% to 40% of patients with compensated cirrhosis and up to
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B5% of patients with decompensated cirrhosis.'® Esophageal varices (EV) are much
mora prevalent than gastric varices (GV) and have a higher incidence of bleeding; how-
ever, GV bleeding is often more severe * Variceal bleeding occurs at a rate of 10% to
15% par year and is associated with a 6-week mortality of up to 25%.5 % Risk of
bleeding for both esophageal and gastric varices is affected by the severity of under-
lying liver disease, the size of the varices, and the presence of high-risk stigmata (red
wale marks and platelet plugs).®®'? Six-week mortality is consldered the primary
endpoint from which to assess therapeutic interventions for variceal bleeding and is
primarily affected by severity of underiying liver disease and the treatment at the
time of bleeding.”” Longer term survival after a variceal bleed is also affected by the
severity of underlying liver disease, that is, the presence of additional decompensating
symptoms such as ascites or encephalopathy. The S-year mortality for a patient who
suffers variceal bleeding as their initial decompensating event is only 20% but in the

setting of additional portal hypertensive complications this can be as high as
Eﬂ%_ﬂ.‘li.ii

INITIAL MANAGEMENT

Patlents with acute variceal bleeding will present with hematemesis, coffee-ground
emesis, or melena in the setting of known or suspected portal HTM but at the time
of presentation the source of bleeding will remain unknown and so initial medical man-
agement of these patients should follow standardized recommendations''? as dis-
cussed In the first article of this issue (reference to Dr Barkun's article here). The
primary goals of the initial medical management for suspected portal hypertensive
bleeding revolve around hemodynamic stabilization and reduction of portal pressure.
Some key points in this paradigm include adequate cardiopulmonary resuscitation to
stabilize hemodynamics and control of the airway prior to initial endoscopy with a
close eya to avoid over-resuscitation with blood products.’'" It is important to begin
vasoactive medications, such as octreotide, to reduce portal pressure and decrease
rates of early re-bleeding. In addition, antibiotic prophylaxis should be started imma-
diately as it has been shown to not only reduce rates of infection but also reduce rates
of re-bleeding.'"'® Per both American and European guidelines, upper endoscopy
should be performed as soon as possible but at a minimum within 12 hours of presen-
tation. If a patient is unstable, they should be stabilized as mentioned earlier prior to
endoscopy.'™'? Regardless of current recommendations, comparisons between ur-
gent endoscopy (within 6 hours) and early endoscopy (within 12-24 hours) have not
shown a mortality benefit or significant differences in rates of early re-bleeding but
given the need to facilitate definitive treatrnent plans for variceal bleeding earlier
endoscopy (within 12 hours) is likely better,'®

MANAGEMENT OF ESOPHAGEAL VARICES BLEEDING

The initlal endoscopic examination is used for both risk stratification and diagnosis of
EV and in many cases will also serve as the final therapeutic intervention given the
effectiveness of band ligation. Definitive evidence of EV bleeding can be discermned
by witnessing active bleeding from a varix or from the presence of a platelet plug,
the so-called nipple sign (Fig. 1A). In absence of these findings, EV bleeding should
be presumed in the presence of EV with or without red wales (Fig. 18) and blood in
the stomach at time of endoscopy where no alternative source of upper Gl bleeding
can be identified.”*** This recommendation is based on the relatively high incidence
of EV bleeding in patients with underlying cirrhosis as compared to other causes of up-
per gastrointestinal (Gl) bleeding in this population.
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A - A gl :
Fig. 1. High-Risk Stigmata on Esophageal Varices. (A) Large esophageal varices (EV) with an
adherent platelet plug—black arrow; (B) Large EViwith red wales present—Dblack arrows,

Based on current recommendations from both the American Association for the
Study of Liver Diseases and European Association for the Study of the Liver, the
first-line therapy for acute esophageal variceal bleeding should be band ligation.'"-'2
Bands should initially be deployed distally, at the gastro-esophageal (GE) junction,
with progression proximally toward the mid-esophagus. Based on the inflow to EV
from the left gastric vein, starting band ligation distally allows for decompression of
the more proximal varices. Band ligation works by causing immediate hemostasis
and then subsequent necrosis and fibrosis, which prevents penetrating veins infil-
trating into the esophageal lumen. Variceal ligation is effective at controlling acute
bleeding in 90% of cases but can be complicated by ulceration at the site of banding,
esophageal rupture, esophageal stricture, dysphagia, and rebleeding.’”'®

The Process of Band Ligation.

« Many acute variceal bleeds will present with hematemesis or at a minimum coffee
ground emesis and often it is best to have the patient intubated prior to endoscopy
to protect the airway. In addition, the process of band ligation can sometimes
induce re-bleeding from EVY and thus having the airway protected is paramount,

» During the initial pass with the endoscopa, it is best to measure the z-line {GE
junction) both on insertion and removal of the endoscope. If there is a large vol-
ume of bleeding, this will aid in identifying the best place to start band ligation
when the lumen is obscured.

« On reintubation, with the banding cap in place, it is best to start banding as close
to the GE junction as possible and often best to start between the 2 o'clock and &
o'clock positions as this most often correlates with the lesser curve of the stom-
ach and therefore the inflow of pressure from the left gastric vein.

« Bands should be place in spiral pattern moving proximally. Placing bands prox-
imal to the lower third of the esophagus is unlikely to provide furthar benefit as the
middle and upper thirds of the esophagus most often drain directly into the su-
perior vena cava via the azygous system,.

e When placing bands, it is important to suction the varix into the cap and haold it in
place until a band is adequately deployed. During an acute variceal bleed, the
pressure behind the varix is very high and suction will most likely induce bleeding.
If the varix is dropped without placing a band, the bleading can be severa and
may conceal the lumen of the esophagus making further attempts at banding
more difficult.
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« [Dring an acute bleed, direct visualization of the band passing into place over the
varlx may be obstructed and so it is important to get used to the feel of the band
baing deployed as wail.

Altarnative therapy Includes endoscopic injection of sclerosing agents such as so-
dium tetradecyl sulfate, ethanolamine oleate, plain aethanol, and sodium marrhu-
ate.’”'® Thase agents can be injected diractly into the varix to cause thrombosis or
into the paravariceal space to cause tamponade but are associated with severe
esophageal ulcers, increased risk of perforation, and esophageal strictures.®
When compared to band ligation, sclerotherapy has higher rates of re-bleeding, lower
rates of variceal eradication, and increased risk of complications but no clear diffar-
ence in long-erm mortality.**#* |n one interesting meta-analysis, band ligation was
compared to combination therapy with band ligation and sclerotherapy. This revealed
no diffarence in rates of controlling active bleeding, re-bleading, or martality, but did
show a significantly higher rate of esophageal stricture in the group that received
sclarotherapy In addition to band ligation.?* Given the success of band ligation and
the increased risk of complications with sclerotherapy, European and American GIY
Hepatology societial recommendations have removed its use from their guide-
lines."'? There are reports of using endoscopic cyanoacrylate injection (ECI) in pa-
tiants with acute EV bleeding which show good rates of initial hemostasis and
relatively low ratas of re-bleeding at 6 weeks but thesa wera not controlled studies
and it is unclear why the patients were selected for ECI over band ligation in thesa in-
stances.?®?® There are no randomized controlled trials comparing ECI to band ligation
for management of EV bleeding and given thewidespread expertise with band ligation,
the authors favor this over ECI.

In cases of severa bleeding where band ligation cannot be performed safaly, then
sclerotherapy or direct Injection of cyanoacrylate may be reasonable alternatives to
contral the acute bleed until a more definitive treatment plan can be determined. Alter-
natively, balloon tamponade can be used as a temporizing measure with a reported
80% to 90% success rate in achieving hemostasis but can come with a high adverse
evant rate, most importantly esophageal necrosis if the balloon is left inflated for too
long.'® Esophageal stent placement has been compared to tamponade and shown
1o be superior in regards to controlling active bleeding with hemostasis rates greater
than 90% but no difference noted in mortality.?” Given the risk-benefit profile of the
potential therapautic options for acule EV bleeding, the authors recommend using
band ligation as first-line therapy. If this cannot be done then, therapy with esophageal
stent placement or ECI has the lowest reported complication rates. |n general, the au-
thors would recommend avoiding use of sclerotherapy or balloon tamponade in thesa
patients unless there is no other option to control the acute bleed.

After the initial endoscopy, definitive therapy for EV is heavily influenced by the pa-
tient’s underlying liver function as evidenced by the association between Child-Pugh
score and risk of re-bleeding and death.® Based on this increased risk population,
further studies suggested that performing early transjugular intrahepatic portosyste-
mic shunt (TIPS) with polytetrafluoroethylene-covered stents after initial therapy with
band ligation reduces the risk of re-bleeding and improves mortality.?® Additicnally,
TIPS should also be considered as a salvage therapy when endoscopic intervention
fails and refractory bleeding occurs—this will be discussed later in this issue.™

MANAGEMENT OF GASTRIC VARICEAL BLEEDING

The initial management of gastric variceal bleeding is the same as that for any sus-
pected portal hypertensive bleeding—the differences in cara ara not evident until
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the initial diagnostic endoscopy. While GV along the lesser curve are the most preva-
lent form, itis the GV along the posterior wall and greater curvature of the cardiofundal
region (Sarin class GOV2 and IGVW1 = aka cardiofundal GVY) that are most likely to
bleed.* In many cases, the gastric fundus will be obscured with a mixture of fresh
blood and ciot that makes identifying cardiofundal GV difficult; however, spending
the time to clear the fundus is very important as many patients may have both EV
and GV present. Using a promotility agent, such as erythromycin, prior to endoscopy
and/or using a therapeutic endoscope may improve visualization of the fundus during
the initial endoscopy.'®1?

Onece the fundus is clear and GV identified, a standardized classification system
should be used to risk stratify the gastric varix. Typically, this is done using the Sarin
classification (Fig. 2) which describes GV based upon their location as well as their
relationship to EV. While this system can be informative and is widely used, it does
not impart any real risk stratification and so the authors recommend using a simplified
approach based upon publications from Japan and Korea.'? Similar to that for EV,
these classification systems add information about the size of the varix, presence of

IGV1 GOV2

Cardiofundal GV

Lesser Curve GV

Fig. 2. Classification System of Gastric Varices Based on Location. The Sarin classification
with an overlying simplified scheme based on location of the gastric varices (GV) in the
stamach. Intra-gastric varices 1 (IGV1) and gastro-cesophageal varices 2 (GOV2) are grouped
together as cardiofundal gastric varices. Gastro-oesophageal varices 1(GOWV1) are also called
lesser curve gastric varices. Intra-gastric varices 2 (IGV2) are also called distal varices—these
are incredibly rare and are not discussed in this review.
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high-risk stigmata, and severity of portal HTM as stratified by the Child-Pugh classifi-
cation (Fig. 3). High-risk stigmata on a GV may appear differently than those for EV.
This is typically seen as a platelet plug on EV (see Fig. 1A), but in the stomach the
high-risk mark often looks like a flat or depressed area on the varix (see Fig. 3A).
The presence of this high-risk mark or active bleeding seen at the time of endoscopy
should be considered diagnostic for GV bleed,

During the initial endoscopy, a temporizing therapy should be applied until further
evaluation with cross-sectional imaging can occur for a discussion of more definitive
management.'® The one occasion when the initial therapy may ultimately be the defin-
itive therapy is for GV along the lesser curve of the stomach, so-called GOV1 by the
Sarin classification. These varices often have similar vascular structure to EViie, an
inflow from the left gastric vein) and can ba treated with band ligation. For cardiofundal
GV (GOV2, IGV1), endoscopic cyanoacrylate injection (ECI) is the initial treatment of
choice and has been shown to be safe and effective.?®3? However, this is often diffi-
cult to perform in the acute setting as there is no Food and Drug administration (FDA)
approved, ready-made kit for ECl and most gastroenterologists in the United States

Fig. 3. Risk Stratification of Gastric Varices Based on Endoscopic Appearance. (A) GVwith
high-risk stigmata as seen by a flat white mark with surround erythema, This is different
than the classic platelet plug seen with EV. The yellow arrow on the left of box A is pointing
to the high risk mark. The other arrow is simply pointing to the z-line. {B) Serpiginous varices
in the cardiofundal region with diameter less than 10 mm—considered low risk. (C) Larger,
nodular varices on the posterior wall of the cardiefundal region with diameter 10 to
20 mm—considered moderate to high risk. (D) Very large, tumorous-appearing varices

with diameter greater than 20 mm on the greater curvature of the fundus—considered
very high risk.
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are not trained in its use. Furthermore, the preparation required for EC| can be
cumbersome and time consuming, which is not always conducive for controlling acute
bleeding—see Fig. 4 for a detailed description of ECI.

Therefore, alternative options for emergent therapy include band ligation, balloon
tamponade, endoscopic clip placement, thrombin injection, hemostatic powder,
and sclerotherapy with alcohol-based sclerosants. In head-to-head studies, band
ligation is feasible but infarior ta ECI for acute and long-term management of GV, aside
from those located along the lesser curve, 7 Unlike EV which are longitudinal cords
of veins that can be easily suctioned into a banding device, cardiofundal GV are often
large, tumorous-appearing vessals. Placing bands on thesa large vessels often leads
to early ulceration and a much mora severa re-bleading event. In instances whara
band ligation is used to acutaly control bleeding, the authors recommend urgent eval-
uation with cross-sectional imaging and dafinitive therapy to the GV as soon as
possible. Endoscople clip placement, thrombin Injection, hemostatic powder, and
alconhol-based sclerotherapy are not recommendad due to lack of controlled data
and, in the case of sclerotherapy, severe, acute re-bleading due to creation of deep
ulcerations over the varix.**>® When EC| cannot be performed, the safast technique
1o stabilize a cardiofundal GV bleed is to use balloon tamponade, but only inflating
the gastric balloon. This creates direct compression to the varix to stop bleeding
and allows timae for multi-disciplinary discussion but the balloon should not be left
inflated for greater than 16 hours and so definitive interventlon should occur as
s00n as possible. A more in depth review of placing a balloon for tamponade is
included in a prior publication.®”

After the diagnostic endoscopy and initial temporizing therapy, contrasted cross-
gectional imaging with either computed tomography (CT) or MRI must be obtained
to better assess the underlying vasculature of the GV and 1o assess for the presence
of porto-systemic shunts and thromboses. After obtaining these Images, a multi-
disciplinary conversation should occur between interventional radiologists, hepatolo-
gists/gastroenterologists, and in some cases advanced endoscopists.’® Whather
definitive treatment is endoscopic or endovascular, the palient's co-morbid portal hy-
pertansive complications also need to be taken into account. Most endoscopic ther-
apies will only traat the GV at the level of the stomach and will therefore have little
impact on other pertal HTN complications, but endovascular therapies may worsen
or Improve these co-morbid complications (ref to endovascular treatment chapter)
(Table 1).

The ideal situation to pursue endoscopic therapy for definitive treatment of GV is in
the absence of a large porto-systemic shunt whera there is limited possibility for
embolization, and efficacy of endovascular treatments is limited. In this setting, ECI
Is superior to other forms of endoscopic therapy®®3'; however, once ECl is performed,
it should be continued every 4 weeks with retreatment as needsd, similar to band liga-
tion for EV bleeding.'® A step-by-step description of ECI via a standard gastroscope
has previously been published.'® The risks associated with ECI are rare when per-
formed by trained endoscopists comfortable with the procedure and Include thrombo-
ambelism In patients with an underlying porto-systemic shunt (up to 2%), infection
(=396}, needle impaction (<1%), and bleeding (<1%6).*5% QOver the last 20 years, the
use of endoscopic ultrasound for cyanoacrylate injection, with or without injection
of a metallic coll, has been employed in an attempt ta reduce the risks of embolization,
better visualize the full varix, and ensure complete occlusion of the variceal complex in
the gastric wall.*®#! Unfortunately, due to heterogeneity of ECI techniques both with
and without endoscopic ultrasound (EUS) guidance, definitive conclusions cannot ba
made about any one technique's superiority or cost effectiveness. Moving forward,
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Recommended Method for Endoscopic Cyanocacrylate Injection

I Praparation i

Lol o o

Draw 15-20 cc neutral ol (such as olive oil]) In 60 cc slip tip syringe

Connect endoscople Injector needle [19-23g) to 3-way stop cock®

Oiraw up 5 cc sterile water Into a 5-10 cc syringe (prepare 2-4 syringes)®
Connect sterlle water to side port of 3-way stop cock

Draw up 1-2 mlL cyancacrylate (CA) Into 8 5 ¢ syringe (prepare 2-4 syringes)
Cap CA syringes and place on boe to prevent polymaerization of CA°

l

l Endoscopy !

Use of standard gastroscope may be sufflclent, but consider using a
sgmoldoscope for increased Mexibllity needed In the cardiay/fundus®

Best appreach for cardiofundal varlces Is via retroflexien; lor lesser curve or
distal GV a forward view may be best

Use of endescapie ultrasound will negate the need for retroflexion as the varx
can be visuslized using ultrasonography

!

| infection |
|

11.
12,

Connect CA syringe at end of 3.way stop cock

Inject 1.5 cc of sterlle water through injector needle while outside of scope to
ensure patency’

Inject 5 ec of oll Inte working channel of endoscopet

Insert Injecter needle through working channel

In the gastric body test the needle mechanism by injecting 1.0-1.2 mL CA inte
the catheter (this will prime the injector needle with CAY®

Once In position, probe the GV with blunt Injector catheter tip (needle [n), away
from bleeding site*

With the endoscope 3-5 cm away from the GV, put needle out and Insert Into
GV

As so0n a3 needle 12 10 the GV, Inject CA, typlcally over 4-5 seconds

Once CA completely Injected, switch stop cock to sterlle water syringe and
begin Injecting the rest of the contents

After 2 ce of sterile water injected, remove needle from GV while still injecting
the final armounts of water — this allews for all CA to be out of the catheter prior
to removal and can help aveld needle Impaction Inte the vark®*

Once needle ks retracted, rémove Injector catheter from working channel
Manitor Injection site for 5-10 seconds before assessing other areas for

Injection
l

[ Clean up I
|

Once the endoscope s removed wash the working channel using a brush
soaked In acetone™

Once the working channel Is clear Inspect the outside of the endescope and
scrub amy CA resldue with an acetone scaked gaure or sponge

Endoscopes should then be processed per standard protocols.

Il endoscope withdrawn between Injections to clean/remove CA residue,

ensure endoscope Is completely dry of acetone prior to re-intubation of the
esophagus
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Table 1
Gastric variceal intervention and its impact on portal hypertensive complications
Endoscopic
Cyanoacrylate Transjugular Intrahepatic  Balloon-Occluded Retrograde
Injection Partasystemic Shunt Transvenaous Obliteration
Esophageal HNo change Improves Worsens.
Varices
Ascites No change Improves Worsens
Encephalopathy  No change Waorsens Improves
Maodel for No change Either Either
End-Stage
Liver Disease
{MELD) Score

multi-centered randomized-controlled trials will be neaded to discemn the most effi-
cient modality of cyancacrylate delivery. Currently, treatment decisions should be
made based upon local expertise and experience until such time that clinical trials
identify a preferred method.

Due to the significant heterogeneity of vascular inflow and outflow with GV, multiple
endovascular therapies have been identified for the management of bleeding GV. The
largest randomized contral trial (RCT) to compare ECI to TIPS was performed in 2001
and suggested that TIPS was superior in regards to short-term re-bleeding but thera

<

Fig. 4. Recommended metheod for endoscopic cyanoacrylate (CA) therapy (derived from sup-
plemental figure 1 in reference 13). *The authors do not recommend using an injector nee-
dle less than 23 gauge as the CA is increasingly difficult to inject through smaller gauge
needles. "Sterile water should be used over normal saline as saline may interact with cyang-
acrylate and cause rapid polymerization within the injector catheter. All of your materials
and instruments should be tested in an ex vivo setting prior to ever performing endoscopic
cyanoacrylate injection (ECI) in a patient to ensure early polymerization in the injector cath-
eter will not occur. “Two mL aliquot allows a good velume of cyancacrylate (CA) to be in-
jected without increasing the risk of embelization, needle impaction, or need for many
repeated injections. The use of mixing agents, such as lipiodol, is not recommended since
they delay polymerization times and may increase risks of embaolization. “Placing the syringe
of CA on ice helps prevent polymerization of the glue within the syringe prior to injection.
Once the glue is drawn into syringes, proceed with the endoscopy as soon as possible to
avoid this. ®A flexible sigmoidoscope (not often used in modern practice) has increased flex-
ibility compared to a gastroscope and allows for easier access to the posterior wall of the
cardia and fundus for CA injection. *This is to ensure the injector needle is patent and work-
ing correctly before you insert into the working channel. A 23 gauge injector needle holds
approximately 1.3 to 1.5 mL of fluid within the catheter—you should inject just enough to
see water leaves the tip of the needle. 90il is used to coat the working channel to prevent
CA coating the interior of the endoscope. Minjecting 1.2 ml into the catheter clears most of
the sterile water from your injector catheter and primes it with CA so that once you begin
injection, CA is immediately in contact with the inside of the vessel. 'The authors recom-
mend injecting away from a suspected site of bleeding to avoid inducing bleeding with nee-
dle insertion. This also allows the CA to polymerize over the high-risk area inside the vessel,
Hhis distance is recommended to avoid “splash-back” of CA on the endoscope. Mideally, this
will clear the injector needle of any remaining CA and help avoid needle impaction into the
GV while removing the needle. 'Some cozing from the site is expected but is typically min-
imal and self-limited. ™Acetone (nail polish remover) is a strong astringent that will help
break up polymerized CA.
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was no difference in survival and TIPS had a significantly increased risk of hepatic en-
cephalopathy (HE) over the long term. Unfortunately, this study included both GVs
along the lesser curve (GOV1) and true cardiofundal GV (GOV2). TIPS was superior
to ECI only for the patients with GOV1 and not for those with GOV2. This suggests
that ECI may be superior to TIPS for cardiofundal GV given similar efficacy but
decreased morbidity with ECL*? Retrospective studies have suggested that
balloon-occluded retrograde transvenous obliteration (BRATO) may be superior 1o
ECI but have not shown a difference in mortality.*? In 2021, the first true RCT between
these 2 modalities was published suggesting while both therapies demonstrate good
immediate control of bleeding, BRTO was superior in regards to long-term re-
bleeding. Interestingly, there were no differences in mortality or adverse events be-
tween the groups, including rates of embaolization in a population where all included
study patients had a porto-systemic.? Further studies comparing ECI to BRTO are
necessary as different ECI techniques, primarily those utilizing EUS to occlude the
entire varix, may show equivalent rates of long-term re-bleeding with less

procedural-related morbidity. In depth discussion of endovascular treatments for var-
iceal bleeding is addressed later in this issue.

COMBINED MANAGEMENT OF ESOPHAGEAL VARICEAL AND GASTRO VARICEAL
BLEEDING

In some cases, the source of bleeding is not clear on the initial endoscopy, that is,
there is both the presence of high-risk GV and high-risk EV without overt bleeding
from either one. ideally, in this scenario, ECl would be performed for the GV followed
by band ligation of the EV. This allows for local control of both entities and can still be
followed by endovascular therapies if required. In addition, it allows for ongoing
endoscopic follow-up to both at 4-week intervals as suggested by current guide-
lines.™"? Band ligation of the EV without addressing the underlying GV may pre-
clude endoscopic access to the GV in the short term and therefore prevent ECI if
deemed necessary. Generally, acute interventions to the GV will not interfere with
management of EV with the excaption of balloon tamponade. If there is no ability
to perform both ECI to the GV and EV band ligation, then the authors recommend
addressing EV bleeding first since this is much more likely to be the source of
bleeding than a gastric varix. Regardless, cross-sectional imaging should still be ob-
tained and a multi-disciplinary discussion has to determine if an alternative therapy
(endovascular) may be available for management of the GV. Otherwise, it would be

best to wait 3 to 5 days after initial band ligation of the EV before addressing the GV
endoscopically.

SUMMARY

In summary, acute variceal bleeding is a serious and possibly life-threatening compli-
cation of cirrhosis and portal HTN. For bleeding EV, there is a large amount of data to
show that band ligation is the best therapy though in instances where this cannot be
performed alternative therapies with EC| or esophageal stent placement may be
adeguate measures until more definitive treatment can be performed, such as with
TIPS. For gastric varices, acute therapy during the initial endoscopy as well as defin-
itive therapy is not well defined. ECI has been shown to be effective in both situations
but Is not widely available for use in the United States and may be inferior to endovas-
cular treatments such as BRTO. The addition of EUS for ECI may improve outcomes
but has not yet shown superiority to standard ECI and further study is needed. Ulti-
mately, management of these conditions should be based upon local expertise and
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available resources. When needed, patients should be transferred to tartiary cara cen-
tars for multi-disciplinary care and follow-up.

CLINICS CARE POINTS

During the initial endoscapy, it is important to clear the fundus of bload to ensure there are
no underlying gastric varices,

Band ligatlon of esophageal varices should start at the gastroesophageal junction and work
proximally toward the middle esophagus

The best initlal therapy of bleeding GV Is endoscopic cyanoacrylate injection.

After the Initlal endoscopic temporizing therapy for gastric varices, contrasted cross-
sectional imaging with CT or MRI must be obtained for further evaluation and planning of
definitive management.
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Role of Endoscopy in the
Diagnosis, Grading, and
Treatment of Portal Hypertensive
Gastropathy and Gastric Antral
Vascular Ectasia
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KEY POINTS

o Gastric antral vascular ectasia (GAVE) and portal hypertensive gastropathy (PHG) most
commonly present with chronic iron deficiency anemia second to chronic gastrointestinal
(Gl) bleeding but can also cause overt Gl bleeding.

e Although GAVE and PHG are distinct clinically, and in particular in endoscopic appear-
ance and location, they may represent overlapping processes in patients with cirrhosis.

o When clinical and endoscopic features make GAVE and PHG difficult to differentiate,
gastric biopsy and histologic assessment is helpful and is recommended.

o Distinguishing betwean GAVE and PHG is important because treatment approaches for
each differ.

» Treatment of GAVE is primarily endoscopic, whereas treatment of PHG is primarily

i directed underlying portal hypertension.
!« Treatment approaches for PHG and GAVE are constantly evolving and it is likely that more
targeted and effective theraples will emerge over time.

§
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INTRODUCTION

Gastric antral vascular ectasia (GAVE) and portal hypertensive gastropathy (PHG) are
unique gastric lesions. Despite being unique disease entities, they have been hypoth-
esized to have a relatively similar pathophysiclogy and additionally often have a similar
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clinical presentation.? Differentiating between these 2 entities Is important because
their managament and, ultimataly, clinical outcomes vary.

GAVE is an infrequent yet significant cause of acute and occcult cause of upper
gastrointestinal bleeding (UGIB). Studies indicate that it accounts for approximataly
29 to 4% of gastrointestinal (G1) bleeding episodes in most populations.? Although
the first documented description of GAVE dates to 1953 and was not extensively
investigated for ancther 25 years, the exact pathophysiology and underlying cause
remain poorly understood, rendering it an idiopathic condition.® Furthermore, thera
is currently no universally agreed-upon approach for managing GAVE.

In contrast, it has been postulated that elevated portal pressure (whether cirrhotic
or noncirrhotic ponal hypertension) drives the pathogenesis of PHG.® It has been
suggested that the prevalence of PHG among patients with cirrhosis is 20% to
75%, with a higher prevalence among patients with decompensated dizease—
likely secondary to increasing portal pressure.® Despite such a hypothesized corre-
lation/causation of PHG and portal hypertension, the exact pathophysiclogy
remains poorly understood. Therefore, the best proof that portal hypertension ig
required for the development of PHG is studies that demonstrate an improvement
of PHG after shunt surgery or transjugular intrahepatic portosystemic shunt (TIPS)
placement.

Given that PHG and GAVE have some characteristics in common (potential for
similar endoscopic appearances, a potential link to portal hypertension, and so forth),
there is potential for misdiagnosis and thus, inappropriate management. The goal of

this review is to highlight key clinical and endoscopic features of GAVE and PHG
and to review their management.

CLINICAL PRESENTATION

Either PHG or GAVE can present with overt Gl bleeding or with evidence of chronic
bleeding (in particular iron deficiency anemia [IDA]). These lesions may also be asymp-
tomatic without evidence of bleeding (and can be identified incidentally during endos-
copy).? Patlents with PHG are most likely to be asymptomatic; thus PHG is typically
found incidentally by esophagogastroducdenoscopy (EGD) done for variceal
screening or for UGIB.” PHG most commonly presents with IDA secondary to chronic
and accult blood loss (chronic Gl bleeding is defined as a decrease of hemoglobin of
2 g/dL within a B-month time period without evidence of overt bleeding and not attrib-
uted to nonstergidal anti-inflammatory drugs usage) and, less commonly (2%—12%),
as acute UGIB with or without hemodynamic instability. 2!

Similarly, patients with GAVE may be asymptomatic, or have IDA, or acute Gl
bleeding.*® Most patients with GAVE are asymptomatic and GAVE is noted Inciden-
tally.'® Symptomatic patients with GAVE typically present with DA second to occult
bleeding or with acute UGIB."™ It has been suggested that among patients with
cirrhosis, GAVE-related acute bleeding is much less common than that from PHG.'?
Overt UGIB due to GAVE bleeding was shown in one study to be more common in
patients without cirrhosis than in patients with cirrhosis (86% vs 25%)."*

ENDOSCOPIC EVALUATION

PHG and GAVE can often be differentiated based on appearance and location. PHG is
usually found in the stomach fundus and body, whereas GAVE is most commonly
antral. Nevertheless, PHG lesions have been reported to extend to the antrum,
whereas GAVE lesions may extend toward the gastric bedy and fundus, where red
spots may coalesca proximally and distally covering the entire stomach. ™



Endoscopic Management of PHG and GAVE

Endoscopically, PHG is characterized by the presence of a fine white mosaic-like (or
reticular-like) pattern separated by pinkish rmucosa (snakeskin appearance), PHG le-
sions are most commonly found in the proximal stomach (ie, fundus or body)." The
Baveno scoring system for PHG (and GAVE) was suggested in 1998, and it uses paoint
calculations to define PHG as mild (<3 points) versus severe (>4 points)."® in 2013, it
was proposed to use binary crileria for the diagnosis of PHG (including mosaic-like
pattern, red-point lesions, and cherry-red spots with no subdivisions or classification
systems).’” These binary criteria were associated with a high rate of interobserver
raliability. Therefora, PHG is commonly classified as "mild” or “sevare"—with “mild"
denoting the snakeskin mosaic pattern and "severa” denoting a flat or bulging red or
brown spots.’” Notably, on some occasions, PHG may present with flat or raised
red lesions that may resemble GAVE lesions.'®

In contrast, GAVE may have a variety of endoscopic features, including the
following: (1) watermelon stomach—the classic GAVE endoscopic morphology,
described as flat (sometimes raised) red stripes spiraling away from the pylorus to-
ward the antrum, (2) honeycomb stomach—characterized by the similar red lesions
spread out in a diffuse pattern, or (3) nodular GAVE —characterized by the presence
of nodules and is often more challenging to endoscopically distinguish from other
benign antral nodules." In one study, all GAVE patients with cirrhosis had a punctate
pattern at the time of endoscopy, whereas most patients (86%) without cirrhosis had a
striped pattern.’® Given the various clinical phenotypes of GAVE, a recent study eval-
uated the likelihood of GAVE type misclassification on endoscopic assessment.'® The
study concluded that GAVE was misclassified in up to 40% of patients, with hepatol-
ogists and gastroenterologists having similar misclassification rates, The correlation of
different clinical patterns of GAVE with a specific disease association is not fully clear.

RADIOGRAPHIC FEATURES

Although PHG and GAVE are typically identified endoscopically, they may also be
identified radiographically. PHG may manifest on bariumn studies because thickened
nodular folds in the gastric fundus mimicking gastric varices and gastritis induced
thickened gastric folds.?® Thus, PHG should be suspected when such a radiclogical
finding is detected in patients with known portal hypertension. Similarly, enhancement
on the inner layer of gastric walls on computed tomography (CT) imaging may reflect
gastric congestion, and thus PHG should be suspected when this finding is detected
on CT scans in patients with portal hypertension. Additionally, capsule endoscopy may
identify PHG; several studies demonstrated a sensitivity and specificity for the datec-
tion of PHG of 699 to 74% and 83% to 99%, respectively.2"** However, characteristic
findings of GAVE on CT include prominent scalloped antral folds radiating to the pylo-
rus and thickening of the gastric antrum.?? Furthermora, on endoscopic ultrasound,
GAVE seems as hyperechoic focal thickening of the inner layers of the gastric wall.?*

HISTOPATHOLOGICAL EVALUATION

The histopathologic evaluation may be helpful when the clinical diagnosis is unclear,
especially in patients with cirrhosis presenting with nonvariceal upper Gl bleeding who
have reddish gastric lesions identified endoscopically.’® PHG is characterized histo-
logically by dilated mucosal and submucosal veins as well as dilated capillaries on
an edematous noninflamed background.® PHG is also characterized by hypertrophi-
ed gastric glands, capillary congestion, and neutrophilic cellular infiltration.? In addi-
tion, gastric atrophy and intestinal metaplasia have also been reported.®” In contrast,
GAVE is characterized histologically by a noninflamed mucosa with reactive epithelial
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hyperplasia and vascular ectasia (mildly dilated lamina propria and congested throm-
bosed capillarias) as well as a reactive fibromuscular hyperplasia (second to spindle
cell profiferation and fibrohyalinosis),*® A recent study compared virtual chromoendo-
scopy (named “l-scan®) to high-definition white light endoscopy (HDWLE) for real-time
endoscopic diagnosis of GAVE and PHG.?® The study demonstrated that I-scan was
supearior to HOWLE in GAVE patients and had a similar accuracy in detecting PHG.
Further, I-scan was less likely to yield an accurate diagnosis of GAVE among patients
with alevated creatinine or those on hemodialysis. Such an endoscopic approach is
attractive because it would eliminate any risk of biopsy in decompensated patients
with cirrhosis who may be at an increased bleeding risk.

MANAGEMENT

Patients with PHG or GAVE and evidence of active bleeding or IDA warrant treatment.
The definition of treatment response for GAVE has been defined as follows: (1) resolution
of the Gl blgeding (includes clinical/endoscopic evidence that bleeding has stopped,
with no further requirements for blood transfusion, and stable laboratory parameters
(eg, hemoglobin and hematocrit), (2) complets endoscopic ablation, or (3) histologic res-
olution.*® However, consensus on this subject is lacking. Similarly, thera is no consensus
on the definition of resolution of PHG, and itis unlikely for PHG to resolve without correc-
tion of underlying portal hypertension (ie, such as after liver transplantation).

Distinguishing GAVE from PHG is extremely important because the treatment of
thesa 2 lesions is fundamentally different. For PHG, although there does not seem
to be an ideal treatment approach, the most effective treatment approaches seam
to revolve around reduction of elevated portal pressure.?! Beta-blockers (eg, propran-
olol, nadelal, and carvedilol) have been widely used to reduce portal pressures and
reduce the risk of initial variceal hemorrhage (primary prophylaxis).*® However, data
supporting the use of beta-blockers for primary prophylaxis in PHG are limited.
Most experts suggest using beta-blockers in patients with severe PHG but not mild
PHG.™ Several clinical studies suggest that patients with nonbleeding PHG treated
with propranolol had better outcomes than patients treated with placebo (bleeding
severity and mortality). > Other studies suggest that TIPS placement and liver trans-
plantation may improve PHG lesions with subseguent reduction in transfusion require-
ments.*32% Other studies have demonstrated significant endoscopic improvement in
PHG lesions and transfusion requirements within 2 to 3 months of TIPS and reduction
in hepatic vanous pressure gradient.?®? |iver transplantation also results in amelio-
ration of PHG but is not typically used as a primary treatmeant modality for PHG.%®

For acute bleeding due to suspected or possible PHG, management begins as with
all Gl bleeding—with proper resuscitation.*® It is important to note that the routine use
of nasogastric lavage is not currently recommended in patients with any form of uppear
Gl bleeding.*' Patients should receive appropriate intravencus fluids as well as
packed red blood cell transfusion to maintain hemoglobin levels betwean 7 and 8 g/
dL.*® Proton pump inhibilors, vasoactive agents, and antibiotics (ie, ceftriaxone)
may also be used, although the evidence that they are beneficial is weak.5** Octreo-
tide and terlipressin reduce portal pressure by inducing splanchnic vasoconstriction
and thus should be initiated at the time of presentation in all patients with cirrhosis
and Gl bleeding. "%

ENDOSCOPIC MANAGEMENT

Current guidelines recommend EGD evaluation within 12 or 24 hours in patients with g
per Gl bleeding in patients with cirrhosis and those without cirrhosis, respectively.*®



Endoscopic Management of PHG and GAVE

Endoscopic management In acute PHG bleeding is often limited as bleeding is typically
diffuse. Rather, endoscopic traatment s reserved for situations in which a limited
number of lesions ara identified. Unlike PHG, GAVE is much less likely to be controlled
by reducing portal pressures (eg, through beta blockers, TIPS procedure, or shunt
surgery) because it does not seem to be caused by portal hyperiension. Nevertheless,
GAVE is more amenable to endoscopic measures, specifically thermal ablative
methods. Current therapeutic options to treat PHG and GAVE include argon plasma
cuagulaggn [APC), hamospray, cryotherapy, endoscopic band ligation (EBL), and laser
tharapy.

Argon Plasma Coagulation

APC iz a noncontact thermal method of hemostasis involving the use of a jet of ionized
argon gas (plasma) that is directed through a probe passed through the endoscope,
which leads to coagulative necrosis (typically limited to superficial layers).*® APC
has been used for both GAVE and PHG. It is the primary mode of therapy for these
lesions because it is more likely to effectively target large bleeding surface areas,
which are often involved in thesa disordars.

A. Portal hypertensive gastropathy

In one study evaluating the efficacy of APC in management of PHG, it was found that
APC rapidly and affactively controlled PHG-induced blaeding.*® In patients admitted
to the hospital with UGIB secondary to PHG, APC induced hemostasis in 81% of
the patients.®

B. Gastric antral vascular ectasia

APC is currently the most commonly used modality to treat GAVE, with a success rate
of 40% to 100%.%° Compared with neodymium-yttrium-aluminum garnat (NAG) laser,
APC is relatively easler to use, less expensive, and has less severe side effects, '3
MNevartheless, most of the available data are from case series, and there are no avail-
able randomized contral trials cnmparinggAF'C to NAG laser. A controversial issue is
recurrence of GAVE after APC ablation,*® which has ranged from 15% to 79%.5¢%7
It has been hypothesized that recurrent bleeding following APC ablation is related to
the limited depth of peneatration of APC (which is typically imited to the mucosal layer),
whereas GAVE usually extends to the submucosa. "8 Similar to NAG laser, APC
ablation has been associated with development of hyperplastic polyps.®® Additionally,
Mallory-Weiss syndrome can be observed after APC.5®

Endoscopic Band Ligation

EBL has evolved as an effective endoscopic mode of tharapy for several lesions,
Including angicdysplasia, Disulafoy's lesions, GAVE, and othars.®® EBL lsads to ma-
chanical strangulation of lesions through the placement of elastic bands, resulting In
thrombosis, nacrosis, and a subsaquent fibrotic wound healing responsa of the mu-
cosa and submucosa.®"% For treatment of GAVE, the estimaled success rate of
EBL ranges from 78% to 100%6.% In a recent prospective study evaluating EBL for
GAVE, thera was a significant improvement in the mean hemoglobin level and a sig-
nificant decrease In blood transfusion requirements.®® Further, a recently published
systematic review comparing EBL to APC for the treatmeant of GAVE concluded that
EBL was superior to APC in the treatment of GAVE in terms of endoscopic eradication
rates, recurrence of bleeding, and transfusion requirerments.**" It should be noted
that G::.I’E has been reported to recur following EBL (an estimated rate of up to neary
50%%).
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hyperplasia and vascular ectasia (mildly dilated lamina propria and congested throm-
bosed capillaries) as well as a reactive fibromuscular hyperplasia (second to spindle
cell proliferation and fibrohyalinosis).2® A recent study compared virtual chromoendo-
scopy (named "l-scan") 1o high-definition white ight endoscopy (HDWLE) for real-time
endoscopic diagnosis of GAVE and PHG.2? The study demonstrated that l-scan was
superior to HOWLE in GAVE patients and had a similar accuracy in detecting PHG,
Further, I-scan was less likely to yield an accurate diagnosis of GAVE among patients
with slevated creatinine or those on hemodialysis. Such an endoscopic approach s
attractive because it would eliminate any risk of biopsy in decompensated patients
with cirrchosis who may be at an increased bleeding risk.

MANAGEMENT

Patients with PHG or GAVE and evidence of active bleeding or IDA warrant treatrment,
The definition of treatment response for GAVE has been defined as follows: (1) resolution
of the Gl bleeding (includes clinicallendoscopic evidence that bleeding has stopped,
with no further requirements for blood transfusion, and stable laboratory parameters
{eg, hemoglobin and hematocrit), (2} complete endoscopic ablation, or (3) histologic res-
olution.® However, consensus on this subjectis lacking. Similarly, thereis no consensus
on the definition of resolution of PHG, and itis unlikely for PHG to resolve without correc-
tion of underlying portal hypertension (ie, such as after liver transplantation).

Distinguishing GAVE from PHG is extremely important because the treatment of
these 2 lesions is fundamentally different. For PHG, although there does not seem
1o be an ideal treatment approach, the most effective treatment approaches seem
to revolve around reduction of elevated portal pressure.*' Beta-blockers (eg, propran-
olol, nadolol, and carvedilol) have been widely used to reduce portal pressures and
raduce the risk of initial variceal hemorrhage (primary prophylaxis).®® However, data
supporting the use of beta-blockers for primary prophylaxis in PHG are limited.
Most experts suggest using beta-blockers in patients with severe PHG but not mild
PHG.'® Several clinical studies suggest that patients with nonbleeding PHG treated
with propranolol had better outcomes than patients treated with placebo (bleeding
saverity and mortality). **** Other studies suggest that TIPS placement and liver trans-
plantation may improve PHG lesions with subsequent reduction in transfusion require-
ments,* Other studies have demonstrated significant endoscopic improvement in
PHG lesions and transfusion requirements within 2 to 3 months of TIPS and reduction
in hepatic venous pressure gradient.*®*? Liver transplantation also results in amelio-
ration of PHG but is not typically used as a primary treatment modality for PHG.*®

Faor acute bleeding due to suspected or possible PHG, management begins as with
all Gl bleeding—with proper resuscitation.*C It is important to note that the routine use
of nasogastric lavage is not currently recommended in patients with any form of upper
Gl bleeding.*! Patients should receive appropriate intravenous fluids as well as
packed red blood cell transfusion to maintain hemoglobin levels between 7 and 8 gf
dL.*? Proton pump inhibitors, vasoaclive agents, and antibiotics (ie, ceftriaxone)
may also be used, although the evidence that they are beneficial is weak.%**? Octreo-
tide and terliprassin reduce portal pressure by inducing splanchnic vasoconstriction
and thus should be initiated at the time of presentation in all patients with cirrhosis
and Gl bleeding. 3%

ENDOSCOPIC MANAGEMENT

Current guidelines recommend EGD evaluation within 12 or 24 hours in patients with up-
per Gl bleeding in patients with cirrhosis and those without cirrhosis, respectively.*®47



Endoscopic Management of PHG and GAVE

Endoscople management in acute PHG bleeding Is often limited as bleeding is typically
diffuse. Rather, endoscopic treatment is reserved for sltuations in which a limited
number of lesions ara identified. Unlike PHG, GAVE is much less likely to be controlled
by reducing portal pressures (eg, through beta blockers, TIPS procedure, or shunt
surgery} because it doas not seem to be caused by portal hypertension. Meverthaless,
GAVE is more amenable to endoscopic measurss, specifically thermal ablativa
mathods. Current therapeutic options to treat PHG and GAVE include argon plasma
coagmatzlaun (APC), hemospray, cryotherapy, endoscopic band ligation (EBL), and laser
tharapy.

Argon Plasma Coagulation

APC is a noncontact thermal method of hemostasis invalving the use of a jet of ionized
argon gas (plasma) that is directed through a probe passed through the endoscope,
which leads to coagulative necrosis (typically limited to superficial layers).*® APC
has been used for both GAVE and PHG. It is the primary mode of therapy for these
lesions because it is mora likely to affectively target large bleading surface areas,
which are often involved in these disorders.

A. Portal hypertensive gastropathy

In one study evaluating the efficacy of APC in management of PHG, It was found that
APC rapidly and effectively controlled PHG-induced bleeding.*® In patients admitted
to the hospital with UGIB secondary to PHG, APC induced hemostasis in 81% of
the patients.*®

B. Gastric antral vascular ectasia

APC is currently the most commanly used modality to treat GAVE, with a success rate
of 40% to 100%6.5° Compared with neodymium-yttrium-aluminum garnet (NAG) laser,
APC is ralatively sasier to use, lass expansive, and has less severs side effects 51-53
Meverthaless, most of the available data are from case series, and there are no avail-
able randomized control trials comparing APC to MAG laser. A controversial issue is
recurrence of GAVE after APC ablation,® which has ranged from 15% to 79%6.5457
It has been hypothesized that recurrent bleeding following APC ablation is related to
tha limited depth of penatration of APC (which is typically limited to the mucosal layer),
whereas GAVE usually extends to the submucosa.®*758 Similar to NAG laser, APC
ablation has been associated with development of hyperplastic polyps.®® Additionally,
Mallory-Weiss syndrome can be observed after APG.%®

Endoscopic Band Ligation

EBL has evolved as an effective endoscopic mode of therapy for several lesions,
including angiodysplasia, Dieulafoy's lesions, GAVE, and others.®® EBL leads to me-
chanical strangulation of lesions through the placemeant of elastic bands, resulting in
thrombosis, necrosis, and a subsequant fibrotic wound healing responsze of the mu-
cosa and submucosa.’"® For treatment of GAVE, the estimated success rate of
EBL ranges from 78% to 100%.5 |n a recent prospective study evaluating EBL for
GAVE, there was a significant improvement in the mean hemoglobin level and a sig-
nificant decrease in blood transfusion requirements.®® Further, a recently published
systematic review comparing EBL to APC for the freatment of GAVE concluded that
EBL was suparior to APC in the treatment of GAVE in terms of endoscopic eradication
rates, recurrenca of bleeding, and transfusion requirements 5487 |t should be noted
that G;;VE has been reported to recur following EBL (an estimatad rate of up to nearly
50%94).
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Radiofrequency Ablation

Because of the ability to provide widespread ablation coverage, radiofraquancy abla-
tion (RFA) has been proposed as an altemative to other modalities in patients with re-
fractory GAVE*® RAFA applies a high-energy coaptive coagulation destroying the
superficial mucosal capillary ectasia in a uniformed and deeper pattern with the subse-
gquant ragenaration of a normal tigsue.® The endoscopie success rate of RFA has been
reported to be 80% to 100% with a recurrence rate from 21% to 33%.%° A prospective
open-label case series of patients with GAVE undergoing RFA found that B3% of the pa-
tients wara no longer dapandant on blood transfusion.®® Several clinical frials evaluating
the role of RFA in GAVE demonstrated a decrease in the need for subsequent blood
transfusions, with few procedure-related complications (eg., such as RFA-related
bleading ulcers).*®™ Collectively, growing avidenca suggests that RFA is a feasibla
and safe method to ablate GAVE lesions.®® It should also be noted that a multimodal
approach (is, APC < AFA + EBL) may be effective, particularly in nodular GAVE,™

Cryotherapy

Cryotherapy causes mucosal thermal injury, necrosis, and a wound healing responsa
and thus induces hemostasis. A pilot study evaluated tha role of cryotherapy in 26 pa-
tients presenting with UGIB (of whom 7 patients had GAVE).™® Hemostasis was
achievad with cryotherapy in 5 out of ¥ patients with GAVE (719%8). Cryotherapy may
also be effective for patients with APC refractory GAVE."*™ Adverse events from
cryotherapy most commonly include chest pain, esophageal strictures, bleeding,

and gastric perforation, so caution is required and it should probably be reserved
for refractory cases, ™79

Tranexamic Acid

Tranexamic acid (TXA) is an antifibrinolytic agent (through plasmin inhibition) that has
been studied in various forms of upper Gl bleeding.™ It was also demonstrated to be
effeclive In controlling GAVE-related bleeding.”™™® However, it was also noted that
TXA increases the risk of thromboembolism (eg, central venous slasis relinopathy
or pulmonary embalism).™

Neodymium-yttrium-aluminum Garnet Laser Coagulation

MAG laser provides thermal energy that causes anindirect (contactless) tissue destruc-
tion. Abundant literature (primarily case series) had discussed the role of NAG laser ther-
apy in GAVE, reporting It as useful and effective method to control the bleeding, 552
Nevertheless, because NAG therapy is costly and is associated with significant compli-

cations (gastric narrowing, perforations, hyperplastic polyps, and neoplasia), its usa
has declined,®?

Thalidemide

Thalidemide, an antiangicgenic agent, has been used in angiodysplasia bleeding®
and several case reports have suggested its potential role in controlling PHG and
GAVE-related bleeding, with subsequent improvement in hemoglobin levels and
transfusion requirements.®2® Given potential complications of thalidomide including
its teratogenicity, it has been used sparingly.

ORTHOTOPIC LIVER TRANSPLANTATION

There is a growing body of evidence that indicates that PHG can be reversed after
orthotopic liver transplantation (OLT). Because liver transplantation aliminates portal
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hypertension, this is not surprising.'® In one study, PHG (and portal hypertensive
enteropathy-related Gl bleeding) resolved after liver transplantation.®® For GAVE,
one study demonstrated that 80% (6 out of 10 patients) of patients had complete res-
olution of GAVE after OLT.*™ Despite these promising data, the authors of this study
recommended further studies be performed.

SUMMARY

Although PHG and GAVE may have a similar presentation with chronic Gl bleeding and
DA, or acute Gl bleeding, they ara ditferent entities. Howawver, they oftan have over-
lapping endoscopic findings. It is also important to recognize that treatment of
GAVE and PHG differ. Therefore, it remains critical to distinguish these 2 diseases.
Despite advances in diagnosis and treatment, the optimal medical and/or endoscopic
management of PHG and GAVE are not entirely claar. Furthermora, to date, there is no
consensus on the definition of treatment success, lesion eradication, recurrence, or
clinical response among the available studies. Large high-quality randomized trials
evaluating medical and endoscopic therapies are needed.

CLINIC CARE POINTS

* GAVE and PHG are 2 distinct gastrointestinal disorders, yet they often have a similar clinical
presentation.

= The exact cause of GAVE Is not fully understood but it is often associated with underlying
conditions such as cirrhosis, autoimmune diseases, and chronic renal failure. However, PHG
is only found in patients with portal hypertension, caused by cirrhosis (most commanly),
congestive heart failure, andlor portal vein thrombosis,

» Endoscopically, GAVE is characterized by a typical striped “watermelon® pattern most
prominent in the distal stomach, whereas PHG is characterized by the diffuse changes in
the gastric mucosa due to increased portal venous pressure, most prominent in the proximal
stornach.

+ Management of GAVE and PHG requires a multifaceted approach. GAVE can often be
treated via endoscopic therapies, whereas PHG management typically depends on
addressing underlying portal hypertension.
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« A racent meta-analysis conciudad that empirical embolization after negative angiogram
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» The decision to use ona embolic agent varsus tha other for upper Gl arteral bleading is
Impacted by proximal versus distal location, end versus redundant arterial supply, parma-
nent versus temporary embaolic requiraments, and desired degree of reduced blood flow
impact.

« For patients admitted for acute variceal bleeding with Child-Pugh B disease with active

blsading or Child-Pugh C diseasze, tha early usa of transjuguiar intrahepatic porosystemsc

shunt (TIPS) (ie, within <72 hours of index endoscopy) with a covered stent is associaled
with significant reductions in the failure o cantrel bleeding, in reblesding, and in mortality,
with no increasa in the risk of hepatic encephalopathy.

Balloon-occluded retrograde transvencus obliteration and its variants including pleg- or

coil-assisted retrograde trangvenous obliteration are established treatments for manage-

ment of gastric varices.
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PREPROCEDURE IMAGING

To aid in procedure planning and to help stratify patients in whom catheter-based
intervantion would ba successful, there are several radiologic studies that can be per-
formed to aid in diagnosis and potential treatment planning.’® These radiclogic
studies include computer tomography angiography (CTA), technetium-99m-labeled
red blood cell scintigraphy, and computed tomography enteragraphy.?

Computer Tomography Anglography

Recent American College of Radiology (ACR) appropriateness criteria list CTA as the
most appropriate noninvasive imaging modality for identification of eticlogy and loca-
tion in four specific patient variants who present with gastrointestinal bleeding.® These
includa (1) endoscopy revealing a nonvariceal upper gastrointestinal arterial bleeding
source, (2) endoscopy confirming nonvariceal upper gastrointestinal bleeding without
a clear source, (3) nonvariceal upper gastrointestinal bleeding with negative eandos-
copy, and (4) postsurgical and traumatic causes of nonvariceal upper gastrointestinal
bleading (when endoscopy is contraindicated).

CTA is periormed without oral contrast and as a three-phase examination.®? The non-
contrast phase is helpful for identifying any intrinsically hyperattenuating maternal within
tha body. which could confound findings. Mext, a late arterial phase is obtained, which
should show contrast throughout the visceral arteries and early contrast opacification of
the portal vein. This is useful for two distinct reasons. First, any new, nonvascular hyper-
attenuating foci (whan compared with the non-contrast phase) are suspicious for areas
of bleading. Second, if Intervention is indicated, this phase offers the best evaluation of
visceral and systemic arteries for the purpose of pre-procedural planning. Finally, a
delayed phase (typically 2-minute delay or portal venous phase is obtained). This phase
provides a few additional data points. First, if new hyperattenuating foci are identified on
tha arterial phasa, any avoiution of the shape or margin of these foci suggests tha pras-
ence of extravasated contrast and is consistent with active bleeding. Second, routine
pathology in the abdomen and pelvis are often best evaluated on portal venous phase
and underlying clinlcal manifestations of certain diseases and processes, such as
cirhosis, portal hypertension, postsurgical anatomy, and bowel ischemnia can be eval-
uated.® Histarically, the generally accepted threshold of CTA to detect bleeding has
bean raported to be rates of bleeding as low as 0.3 mL/min?*#; however, improvements
in CT technigue have likety lowered this threshold to as low as 0.1 mL/min®, Disadvan-
tages of CTA include disadvaniages inherent to all contrast-enhanced CT studies,
including radiation dose and iodinated contrast side affects and possible risks.

Scintigraphy

The usa of radiotracer-labeled red blood cells 1o detect gastrointestinal bleeding was
first introduced in 1879.2 The technigue involves labeling red blood cells with
technetium-28m and injecting them intravencusly. Dynamic and then delayed images
are acquired using standard planar imaging equipment. Aggregation of extravasated
radiolabeled red blood cells within the Gl lumen produces characteristic findings. Re-
ported diagnostic critera suggesting active Gl bleeding include (1) a new focus of radio-
tracer activity identified, (2) demonstrating an increasing size over tima, (3} with
movement of radiotracer activity suggesting peristalsis, and (4) general intralurminal
appearance matching shape and location of bowel? The advantages of this technique
include no use of iodinated contrast, no required gastrointestinal tract preparation, and
relativaly low threshold to detect bleeding, reported as low as 0.05 to 0.1 mLU/min 257
The disadvantages of this technigue are well established and have informed ACR
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appropriateness criteria to delegate this technigue to "may be appropriate” and “usually
not appropriate” for the clinical variants described above®® These disadvantages
include lack of information on bleeding etiology, no pre-procedural vascular evaluation,
and possible false positives inciuding splenosis and non-enteric bleeding.

Computer Tomography Enterography

Compuler tomography enterography is a similar technique to CTA with the principal
difference of administration of a large volume of neutral enteric contrast.®? This tech-
nigue is often used in chronic, occult Gl bleeds in patients who are stable and have
failed muitiple endoscopic evaluations,

PROGMNOSTIC FACTORS FOR A POSITIVE ARTERIOGRAM

Although pre-intervention imaging may show evidence of bleeding, this does not
definitively predict that active bleeding will be seen on invasive angiography (positive
angiogram) as Gl bleeding can be intermittent and have decreased conspicuity on
invasive angiography if below the threshold bleeding rate (0.5-1 mbL/min).”® With
the hope of differentiating which patiants will demonstrate active bleeding on angio-
gram, several attempts have been made to identify prognostic factors for a positive
arlerogram. In 1997, it was demonstrated that a positive tagged red blood cell
{RBEC) scan did not increase the probability of a positive angiogram and did not identify
any clinical factors that would predict positive angiogram.® Howaever, several subse-
guent studies have since identified that red blood cell transfusion requirements in
the preceding 24 hours are positively correlated to probability of a positive angio-
gram.*! Time to Invasive angiography has also been evaluated, and the studies
demonstrate mixed results. Choi and colleagues demonstrated that the only signifi-
cant predictor for a positive angiographic study was the time from ¢linical presentation
to invasive angiogram'?; however, Akshaar and colleagues demonstrated that time to
invasive angiography after diagnostic identification of bleeding (on endoscopy, CTA,
or tagged RBC scan) did not affect the rate of positive angiogram.' Because few in-
dividual clinical factors have been identified to accurately predict positive angiogram,
a few more comprehensive clinical decision scores have been developed to help
prognosticate patients with Gl bleeding. Although the Rockall score and Glasgow-
Blatchford scores have been previously evaluated,'®' the utility of the shock index
[heart rate divided by systolic blood pressure) has been less well studied in gastroin-
testinal bleeding. Makasone and colleagues demonstrated that shock index and
patient's age could be used in a logarithmic equation to fairly accurately predict a sub-
sequently positive angiogram.'® In 2015, The National Confidential Enquiry into Patient
Outcome and Death (MCEPOD) report on Gl bleeding discussed the utility of the shock
index stating that increasing shock index was associated with higher mortality.'®
However, more recently in a small retrospective and a large prospective study shock
index has proven inferior to other pre-endoscopy scores and has not been found to
correlate with clinically significant outcomes in upper GI bleeding.'™'® Qverall, these
mixed data suggest that further research is required to successfully identify prognostic
factors for angiography in patients with upper Gl bleeding.

TECHNIQUES OF TRANSCATHETER ARTERIAL INTERVENTION

When a patient has failed endoscopic and/or conservative treatment options of Gl
bleeding, cathater angiography can be performed. Invasive angiography is less sensi-
tive for detecting active bleeding than scintigraphy or CTA, with reported threshold
bleeding rates of 0.5 to 1.0 mU/min®"; however, several treatment technigues have
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been developed, which can be performed immediately after and based on angio-
graphic findings. To perform catheter-directed angiography, femoral or radial arterial
access is obtained. Commonly, a 21-gauge micro-puncture systern is initially used 1o
gain arterial access, followed by system upsizing with placement of a 4 to 6 French
vascular sheath over a 0.035 inch guidewire. Next, if a bleeding artery has been iden-
tified, selective catheterization of that vessel is performed. In upper gastrointestinal
bleeding, most commenly the source of bleeding will arise from the celiac artery;
thus, this is a common artery to initially catheterize. Digital subtraction angiegraphy
is performed looking for active extravasation of contrast. If identified, superselective
catheterization of the culprit artery is performed. A microcatheter system (<3 French
microcatheter) is introduced into the parent vessel and with a wire (<0.018 inch guide-
wire), the microcatheter is advanced as close to the site of bleeding as possible. At this
point, with a microcatheter system in place, a few treatment options exist.®7” Tha most
commonly used treatment is transcatheter arterial embolization. Several different
embolic agent options exist. These include temporary gelatin sponge, spherical par-
ticulates, microcoils, plugs, and liguid embolic agents. Numerous factors including
proximal versus distal location, end versus redundant arterial supply, permanent
varsus temporary embolic requirements, and desired degree of reduced blood flow
impact the decision to use one embolic agent versus the other. Given the robust collat-
eral supply in the upper Gl tract, it is usually required to perform “sandwich” emboli-
zation of the afferent and efferent artery across the site of bleeding and to carefully
evaluate for additional collateral supply to the site of bleeding. For example, in the
setting of a duodenal ulcer bleed, the superior mesenteric artery which feeds the infe-
rior pancreaticoduodenal artery should usually be interrogated after gastroduodenal
artery embolization (Figs. 1 and 2). A rarely used treatment option in the setting of
Gl bleeding is selective infusion of vasoactive medications in an attempt to decrease
perfusion pressure and promote clot formation at the location of bleeding.' " Vaso-
pressin, a vasoactive peptide synthesized in the hypothalamus, is most commaonly
used. Intra-arterial infusion of vasopressin for treatment of Gl bleeding was more
commonly performed before the invention of microcatheters which allow for superse-
lective embolization. Further, vasopressin infusion technique is typically reserved for
bleeding in the lower Gl tract where there is not dual blood supply and where culprit
vessels tend to me smaller in caliber in the setting of diffuse mucosal bleeding.

Sl

Fig. 1. (4) Digital subtraction celiac arteriogram showing brisk duodenal ulcer bleeding from
the gastroduodenal artery (red arrow). (B) Digital subtraction celiac arteriogram following
“sandwich” coil embolization {red arrows) across the bleeding gastroduodenal artery.
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Fig. 2. Digital subtraction superior mesenteric arteriogram following coil embelization of
the gastraduodenal artery (Blue arrow) with persistent ducdenal ulcer bleeding (red arrow)
at the site of endoscopic clamp placement (black arrow).

SUCCESS RATES AND COMPLICATIONS AFTER EMBOLIZATION

Transcatheter arterial embolization has been demanstrated to be an effective treatment
strategy, with high technical success rates ranging from 93% to 100%."'%? In a large
meta-analysis that analyzed 15 studies, clinical success rate was reported as 67 %.°
Rebleeding is a known occurrence after embolization, with rates ranging from 27%
to 37%.'921.22 Risk factors that are known to increase the risk of rebleeding include
coagulopathy and large blood transfusion requirements.'?2% Other factors that have
been described but are less well established include coll only embaolization, greater
than 2 comorbidities, and renal failure."®®' With any invasive procedure, there is al-
ways risk for adverse outcomes. Complications related to arterial access not specific
to embolization include access site hematoma, pseudoaneurysm, and arteriovenous
fistula and have been reported in up to 8% of all arterial accesses.*® Complications
related to iodinated contrast administration are also not specific to embaolization
and include allergic contrast reaction.'® Contrast-induced nephropathy has recently
become a debated and controversial topic with multiple studies not showing a differ-
ance in the risk of acute kidney injury between patients who underwent procedures
with intravenous administration of iodinated contrast and those who underwent pro-
cedures without it.2* Embolization-related complications are rare, however, include
post-embolization ischemia and/or infarction, although this is felt to be lower risk as
the stomach and duodenum have rich collateral pathways. Howeaver, prior anatomy-
altering surgery significantly raises the risk of ischemia, as collateral pathways are often
disrupted.'® An additional distinct risk to embolization is nontarget embolization,
defined as inadvertent delivery of embolization material to nontarget tissues.'® One
of the most common sites of nontarget embolization is the liver, as reflux of embolic
material can occur during embolization of the gastroduodenal artery.'® This can man-
ifest as a broad spectrum of clinical entities, from mild elevation of liver enzymes or
post-asmbolization syndroma (fever, pain, nausea/vomiting) to fulminant liver failure,
depending on the degree of embolization,

EMPIRICAL EMBOLIZATION IN ANGIOGRAPHICALLY NEGATIVE STUDIES

Without robust predictors for a positive angiogram, cperators encountering a negative
invasive anglogram arise frequently. This can be seen in a few different clinical
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scenarios, including cessation of bleeding or slow bleeding below the angiographic
threshold of detection. Although intrinsic cessation of bleeding usually correlates
with initial patient improvemaent, this leaves the patient at a high risk of rebleeding,
as the underlying lesion remains untreated.®® Thus, substantial effort has been given
toward determining if empirical embolization in the area of highest clinical or radio-
graphic concarn will improve oulcomes. A recent mata-analysis concluded that empir-
ical embolization after negative angiogram seams to ba as effactive compared with
targeted embolization after positive angiogram in preventing rebleeding and mortal-
ity. %8 Empirical gastroduadenal coil embolization is frequently performed in the setting
of bleeding duodenal ulcers that cannot be controlled endoscopically.

PROPHYLACTIC EMBOLIZATION AFTER ENDOSCOPIC TREATMENT

Transcathetar arterial embaolization may play an additional role in the subacute setting
of gastrointestinal bleeding. In the subpopulation of patients who present with high-
risk (defined by Rockall score, Forrest classification, or endoscopic evaluation)
bleeding peptic ulcers who undergo successful endoscopic treatment with control
of bleeding, further prophylactic embolization of the gastroduodanal and/or left gastric
arteries to prevent rebleeding has been described.*™*® Meta-analyses have shown
hemodynamic instability at admission, active bleeding at endoscopy, and ulcer size
and location to be the most consistent prognostic vanables for rebleeding in patients
who received endoscopic treatment.®® A large meta-analysis has evaluated differ-
ences in outcomas in patients who underwent endoscopic treatmant with prophylactic
embolization versus endoscopic treatment alone.*® There was statistically significant
improvement in 30-day rebleeding rate and 30-day mortality rates in patients who un-
derwent embolization. There was no significant difference in reintervention rates or

length of hospital stay, and there was a relatively low (0.18%) reported rate of compli-
cation associated with embolization.

HEMOBILIA AND HEMOSUCCUS PANCREATICUS

Hemobilia is defined as bleeding into the biliary tract. Clinically, this usually presents
as either melena or bright red blood per rectum, with large volume hemalemesis
encountered less often as rapid bleeding is rare Eticlogies of hemobilia are
numerous and include iatrogenic (biopsy, endoscopy, surgery), traumatic, vasculit-
ides, neoplastic, and infectious.®® Given the inherent difficulties with endoscopic man-
agement of hemobilia, transcatheter arterial embolization has been used as definitive
treatment. Described as early as 18976%2* in case reports, gelfoam embolization has
been succassful in stopping clinically significant hemobilia. Larger retrospective series
have described relative success achieving hemostasis, with clinical success reported
between 75% and 92%.%"**2° Patients who did not respond to embolization required
surgery for definitive bleeding control. Ischemic adverse outcomes are rare, owing to
the dual blood supply to the liver. Of the larger case series, only one adverse outcomae
was reported, which was infarction of the gallbladder and was incidentally noted dur-
ing surgery and resulted in cnalacystec:mnw.*‘ Mo significant hepatic infarctions wera
reported.®' 3435 |n conclusion, transcatheter arterial embolization for clinically signifi-
cant hemobilia is a safe and effective treatment and frequently avoids the need for
operative intervention,

Hemosuccus pancreaticus (Fig. 3) is defined as bleeding from a pancreatic or peri-
pancreatic vessel into the pancreatic ducts.®® Although rare, bleeding may be substan-
fial and life-threatening.?” As in the case of hemobilia, clinical presentation is often of
melena, bright red blood per rectum, or hematemesis.’” Eticlogy of hemosuccus



Interventional Radiology for Upper Gl Bleeding

Fig. 3. (4) Endoscopic retrograde cholangiopancreaticography (ERCP) image showing clots
as filling defects {red arrows) in the pancreatic duct. (B) Splenic arteriegram showing a pan-

creatica magna pseudoaneurysm (red arrow). (C) Splenic arteriogram showing successful coil
embolization {red arrow) across the pancreatica magna pseudoaneurysm.

pancreaticus is most often from pancreatitis and subsequent development of pseudoa-
neurysm; however, tumors, vascular malformations, and iatrogenic causes have been
identified.**3® More rare etiologies such as pancreatolithiasis, ectopic pancreatic tissue,
and segmental arterial mediolysis have also been described.“®*? Given the low inci-
dence of this entity, the literature is limited to case reports and small case series; how-
ever, successiul treatment with arterial embaolization has been described in numerous
cases.*""%%42 |n the largest review to date looking at all case reports of hemosuccus
pancreaticus between 1976 and 2011, initial clinical success rates were reported be-
tween 79% and 100%.%* In cases of endovascular treatment failure, surgical interven-
tion to excise the pseudoaneurysm is attempted before pancreatic resection.**

ESOPHAGEAL BLEED

Monvariceal arterial bleeding from the esophagus is a major cause of morbidity and
mortality. Upper endoscopy is the gold standard for evaluation and treatment of
esophageal bleeding. However, transarterial catheter embolization remains an option
in the treatment of these patients.

Although originally described in 1980 at a similar time to other gastrointestinal
embolization technigues, esophageal angiography and embolization has been less
well evaluated and established in the literature.*® Few case reports over the proceed-
ing years have reported success, but no large series has been performed.**47 In one
of the largest and most recent studies, Arashidi and colleagues describe their single-
center experience with nine patients and reported a clinical success rate of 77.8%.%°

The technique of esophageal angiography and embolization is inherently difficult, as
arterial anatomy is not as simple or consistent when compared with the gastroduo-
denal vascular supply. Most commonly, the proximal esophagus is supplied by
branches of the inferior thyroid artery, the mid-esophagus is supplied by branches
of the highly variable bronchial arteries and esophageal arteries arising directly from
the aorta (Fig. 4), and the distal esophagus is supplied by branches of the left gastric,
splenic, or left inferior phrenic arteries.*>*? Commonly, these arteries are only a few
millimeters in diameter, making angiographic detection and catheter selection more
difficult.

If esophageal angiography and detection of active bleeding is successful, emboliza-
tion can be performed similar to elsewhere in the gastrointestinal tract, using coil, liquid,
or gelatin sponge embolic agents. One of the dreaded complications of embolization in
the thoracelumbar region is spinal cord ischemia and infarct, This has been specifically
reported as a complication of bronchial artery embolization,5%%2 abdominal aortic
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Fig. 4. A digital subtraction image shows a reverse curve catheter (black arrow) has accessed
a direct esophageal branch of the aorta and active bleeding is seen (red arrow) from the site
of endoscopically placed clips (yellow arrow). A central line (blue arrow) and nasogastric

tube are noted (orange arrow).

interventions,** and post-traumatic intercostal and lumbar artery embolization.® Addi-
tional anatomy relevant to esophageal embolization is the artery of Adamkiewicz.3® This
artery is the most prominent anterior radiculomedullary artery, usually arises on the left
side between the T8 and L2 level, and makes a characteristic hairpin turn. Thus, when-
ever performing nonvisceral angiography in the thoracolumbar region, attention should
be made to identify any possible area of spinal cord perfusion and proceed with extreme

caution if embolization is required.

VARICEAL BLEEDING BACKGROUND

Variceal bleeding is a sequela of portal hypertension, which is defined as absolute por-
tal venous pressure greater than 10 mm Hg or elevated portosystemic pressure
gradient greater than 5 mm Hg.*® Portal hypertension can affect isclated segments
or entirety of portal venous system resulting in venous congestion with or without
reversal of blood flow (ie, hepatofugal) and ultimately vencus remodeling with formation
of extrahepatic venous collaterals decompressing into systemic circulation.® Portal
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hypertension can be diagnosed Indirectly with identification of its clinical sequelae
such as ascites, variceal hemorrhage, and encephalopathy. The supporling imaging
sequelas include cirrhotic liver morphology with splenomegaly, portosystemic collat-
erals (eg, varices and shunts), or hepatofugal flow on Doppler US,®® Further confirma-
tory testing can be done via catheter-based measurement of hepatic sinusoidal
prassures to determine hepatic vein pressure gradient (indicate of portal hypartension
if = 5 mm Hg).*” This Is an indirect method but reflects the direct portal venous pressure
and is more practical to measure. It should be noted, however, it may fail to diagnose
portal hypartansion with prahapatic or posthapatic aticlogy as an incraased hepatic
venous prassure gradient (HVPGE) would not be obsarved in these cases given lack
of sinusoldal Invelvement. %57 More Invasive, transhepatic or transjugular access of
portal vein can be performed to obtain absolute portal vein pressure if indicated.5®

The aticlogy of portal hypartension Is important to differantiate and can be prehe-
patic, intrahepatic, or posthepatic. Prehepatic causes included arterioportal fistulas
and portal or splenic vein thrombosis.5® Intrahepatic causes are further divided into
pre-sinusoidal, sinusoidal, and post-sinusoidal.®® Pre-sinusoidal intrahepatic portal
hypertension can be caused by sarcoldosis, toxing, schistosomiasis, Wilson disease,
and so forth. *® Sinusoidal intrahepatic portal hypertension Is caused by alcohol abuse,
primary sclarosing cholangitis, or Gaucher disease.*® Post-sinusoidal portal hyperten-
slon Is caused by veno-occlusive disease or Budd-Chiari syndrome.®® Finally, posthe-
patic causes include inferior vana cava obstruction, right heart failure, constrictiva
pericarditis, or mitral valve disease.*® Regardless of the etiology, a portosystemic
gradient of greater than 12 mm Hg has been associated with an increased risk of var-
iceal bleeding.*” Particularly, gastroesophageal variceal bleeding Is a dire sequela of
portal hypartension, resulting in Gl bleeding in 60% to 90% of patients with cirrhosis
and portal hypertension with a yearly bleeding rate or 5% to 15%, a mortality rata of
20% at 6 weeks, and rebleeding rate of 70% if untreated.****" In contrast to
bleeding from submucosal varices and/or intraperitoneal gastro-renal shunts, which
can be life-threatening, bleeding from retroperitoneal shunts is less worrisome as it
is usually contained In the retroperitoneal space.®

TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT INDICATIONS AND
PATIENT SELECTION

Although the etiology of portal hypertansion may not be reversible, the portal hyper-
tension ilself can be addressed by decreasing the portosystemic gradient.®® When
Initial treatment with medical therapy or endoscopic managemant of varices and gas-
tropathy is not adequate and liver transplant is not an option, a transjugular intrahe-
patic portosysternic shunt (TIPS) can be created to lower the splanchnic congestion
by the way of shunting the portal inflow to systemic hepatic outflow bypassing the
lver %2 TIPS is indicated for acute or recurrent variceal hemarrhage unresponsive
to medical therapy, refractory ascites/hydrothorax, or Budd-Chiarl syndrome with
established evidence.®™ % Newer evidence suggests promising resuits for portal
hypertensive gastropathy, hepatorenal syndrome, and early TIPS for ascites or first
variceal hemorrhage.5942.8366-88 Hawaver, not everyone is a TIPS candidate with
absolute contraindications including severe hepatic failure, sepsis, heart failure, and
significant pulmonary hypertension,5%83.89.70 Thara ara saveral critaria to determine
who can and should undergo TIPS, A patient's nutritional status and coagulation pa-
rameters should be interrogated, and the correction of any coagulopathy should be
based on thrombosalastography due to unreliable International Mormalized Ratio
(INR} In the setting of liver disease.% The patency of portal and hepatic vein should

283



Meram et al

be interrogated with Doppler ultrasound or contrast-enhanced CT or MR 586871 The
use of cross-sectional imaging i prefarred to demonstrate the porial and hepatic
vein anatomy in addition to their patency as well as to determine the presance of
any liver malignancy or biliary obstruction that may alter procedural plan.39.88.71
Large-volume ascites should also be avacuated to minimize displacement of livar
from Its normal anatomlc position.®®™ Given projected increase in central venous
prassuras and cardiac index after TIPS creation, the evaluation of cardiac function
such as with transthoracic echocardiography is important to ensure patients can
tolerate hemodynamic changes as a result of the shunt creation. *#887.72 pModel for
end stage liver diseasa (MELD) score, which was developed to predict risk and sur-
vival for patient undergoing TIPS creation, is an invaluable indicator of liver fung-
tion”7® as well as predictor of other comorbidities, length of hospital stay, and
martality.”™ With regard to TIPS outcomes, MELD score has been shown to be equal
or superior to MELD-Na score and should be preferred for patient selection, ™77 It has
been shown that TIPS mortality is higher in patients with MELD score greater than 18
with potential for worsening in liver failure.™ In more recent years, different MELD
cutoffs have been suggested in elective versus emergency settings. For example,
Montgomery and colleagues found that eary death rate was highest in patient with
pre-TIPS MELD of greater than 24 and recommended avoiding elective TIPS in this
patient population.”™ Casadaban and colleagues reported an optimal MELD cutoff
of greater than 20 for considering TIPS in emergency setting with median survival
less than 3 menth in patients with MELD score greater than 14 and less than 1 month
in patients with MELD score greater than 18.7° Nevertheless, despite the associated
higher mortality rates for patients with higher MELD scoras, it is difficult to evaluate
hepatic resarve in acute period and TIPS can be performed as an emergency salvage
treatment for acute variceal Gl bleeding when refractory to medical or endoscopic
treatment and/or nothing elsa can ba offered.™®° Of nate, salvage TIPS is not recom-
mended in patients with Child-Pugh scora greater than 13,58

TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT TECHNICAL
CONSIDERATIONS

Several technical considarations have been studied with impact on early and long-
term procedural outcomes. For exampla, incorporation of intravascular ultrasound
guidance into TIPS proceduras has been shown to decrease number of neadis
passas, procedure time, and radiation dose and improve technical outcomas with
decreased morbidity and mortality (Fig. 5.2

Late TIPS dysfunction can be seen with shunt stenosis resulting in absent or
elevated TIPS velocities greater than 190 to 200 emfs on Doppler ultrasound and/or
recurrent symptoms.5598.70.88 | |nascisted TIPS patency has been shown to be supa-
rior with stent grafts (80%-80% at 1 year; 768% at 2 year) compared with bare matal
stents [25%-66% at 1 year; 36% at 2 vear).**®” Covered stents also offer improved
survival at 3 month, 1 year, and 2 year with survival rate of 93%, BA%, and 76% for
the covered stent group compared with 8§3%, 73%, and 62% for bare stent group.®®
Meta-analyses also confirmed significantly higher overall survival and shunt patency
for coverad stents compared with bare stents as well as a lower risk of hepatic en-
cephalopathy.®* Of note, nearly all stenoses that occur in stent grafts are at the he-
patic vein end related to short length of the stent graft, which should be slightly
extended into the inferior vena cava (IVC),5%8

The ideal diameter for TIPS has recently been studied and debated. The use of 8-mm
compared wilth 10-mm stent grafts has been shown to reduce hepatic encephalopathy
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Fig. 5. (4) Side-firing intravascular ultrasound image showing a TIPS needle (yellow arraws)
accessing the right portal vein {red arrows). (B) Portal venogram injection with a marking
pigtail catheter (yellow arrow) following transjugular transhepatic access from a hepatic
vein (blue arrow) into the right portal vein (red arrow) under side-firing intravascular ultra-
sound guidance (green arrow). (C) Portal venogram with a marking pigtail flush catheter
(yellow arrow) showing a widely patent TIPS (red arrows). Note again made of intravascular
ultrasound (US) probe (green arrow).

with similar effectiveness in the setting of secondary prevention of variceal bleeding. "
However, a randomized study was interrupted early because it showed that 8-mm
diameter stent grafts were associated with higher recurrent of ascites and the same
rate of hepatic encephalopathy when compared with 10-mm stent grafts.® A National
Data Registry in Germany found patients who received 8-mm stents survived signifi-
cantly longer than patient who received 10-mm stents, regardless of whether they
were fully dilated or underdilated.®® Recently, Viatorr Controlled Expansion stent grafts
(W.L. Gore and Associates, Phoenix, AZ, USA) that have a nominal diameter of 10 mm
but that can be underdilated to 8 or 9 mm in diameter have been developed. These
have been shown to maintain their underdilated caliber with reported lower rates of
readmission for hepatic encephalopathy, uncontrolled ascites and heart failure, and
improved 1-year survival.™

Although the shunt connection can be made from portal vein into the hepatic vein,
direct intrahepatic portosystemic shunt can also be performed with direct access from
inferior vena cava into the main portal vein with puncture through the caudate
Iobe.®'9% This method can be preferred in patients with hepatic parenchymal lesions
or difficult anatomies including small liver, unfavorable portal or hepatic vein relation-
ship, or occlusion, 56.81.9%

TIPS reduction can be considered in cases of refractory hepatic encephalopathy,
heart failure, and liver dysfunction following TIPS placement. Methods of TIPS reduc-
tion include parallel placement of a balloon-expandable bare metal stent and a new
stent graft in the criginally placed TIPS (Fig. 6), placement of a constrained self-
expandable or incompletely dilated balloon-expandable stent graft within the TIPS,
or placement of a tapered stent graft within the TIPS. Studies having reported TIPS
reduction in improving or resolving hepatic encephalopathy in 63% to 92% of cases.®®

TRANSJUGULAR INTRAHEPATIC PORTOSYSTEMIC SHUNT OUTCOMES

The outcomes and clinical success rate depend on patient selection, indication
for performing TIPS, and the initial MELD scores®#837¢ For recurrent variceal
bleeding, the clinical success rate of TIPS ranges between 97% and 100%, although
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Fig. 6. TIPS reduction portal venagram image following parallel placement of a balloon-
expandable bare metal stent (red arrow) and a new stent graft in the originally placed
TIPS with a subsequent reduction in the caliber of the TIPS and corresponding increase in
the pressure gradient across it.

lower rates (60%-70%) have been reported for refractory ascites indication.*®-%% n
a meta-analysis, TIPS has been found superior for lower variceal bleeding rates
compared with medical and endoscopic therapy together (OR 0.24) though at a
cost of increased rate of HE (OR 2.07).%¢ A more recent meta-analysis, however, failed
to show any conclusive superiority between the two methods for overall survival or
rebleeding rate.*” Regardless, guidelines recommend TIPS creation in patients with
gastroesophageal bleeding refractory to medical and endoscopic treatment.5%%%
More recently, in patients admitted for acute variceal bleeding with Child-Pugh B dis-
ease with active bleeding or Child-Pugh C disease, the early use of TIPS (ie, within
<72 hours of index endoscopy) with a covered stent was associated with significant
reductions in the failure to control bleeding, in rebleeding, and in mortality, with no in-
crease in the risk of hepatic encephalopathy.®"-%8 Again, compared with conventional
medical and endoscopic treatment regardiess of active bleeding or stage of liver dis-
ease, early TIPS was shown to have a better transplant-free survival at 6 weeks and
1 year (HR 0.50, 95% Cl 0.25-0.98; P = .04) and improved control of bleeding (HR
0.26 {95% Cl 0.12-0.55; P<0-0001).%® Unfortunately, hepatic encephalopathy risk in-
creases after TIPS in 30% to 50% of patients, which is more prevalent in patients be-
ing treated for refractory ascites due to lower target gradients.®%%2-82 |ncreased age,
history of hepatic encephalopathy before TIPS, hypoalbuminemia, and nonalcoholic
cirrhosis are considered risk factors for post-TIPS encephalopathy.®%:52-5299 Most pa-
tients respond to medical treatment with lactulose and/or rifaximin with less than 10%
experiencing persistent hepatic encephalopathy or can be treated prophylactically af-
ter TIPS creation. In these patients, TIPS reduction or occlusion can be considered
as well as liver transplantation if applicable. 58526369 Other complications include liver
laceration from wedged-hepatic venography, biliary puncture and fistula formation
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with hemobilia or cholangitis, billary obstruction, shunt malpesition or migration,
vascular injury, liver ischamia, infarction or liver failure, TIPS occlusion, and radiation
|I"Ijl.|l"_||'.“'Tu

GASTRIC VARICES

Although the most common atiology of variceal bleeding related to portal hypartension
Is due to esophageal varices with up 1o 50% of cirrhotic patients having esophageal
varces at initial endoscopy,®*® ancther important cause of portal hypertension-
related Gl bleeding is gastric varices. Gastric varices hava a lower rate of bleeding
{10%-36%) but are assoclated with higher transfusion rates and mortality [14%-
45%) compared with esophageal varices.'™ Gastric varices can be formed from several
gastric velns and drain into single or muitiple veins (Figs. T and 8). Most gastric vances
are formed by the left gastric or posteror gastric veins and the majority of the varices at
the lesser curvature and fundus drain into the paraesophageal or inferior phrenic veins
with a gastro-renal shunt."* Different classifications exist based on location of the vari-
caes or number of afferent or efferent veins, and the Sarin classification has been widely
adapted (Fig. 9)."%'®" Type 1 gastroesophageal varices seen at the lesser curvature
represent 70% of all gastric varices, whereas type 1 isolated gastric varices at the
gastric fundus have the highest rate of bleeding.’® TIPS has been shown to have
decreased rebleeding rate in management of gastric varices compared with andoscopic
sclerotherapy though with similar survival and increased rate of hepatic encephalopa-
thy.'™ Related to thelr complexity and distance to the portal system, gastric varices
can persist and bleed at lower portal pressures comparad with esophageal vari-
ces,'®.9%3 Tharefore, TIPS with adjunctive embolotherapy has been preferred over
TIPS alone given lower rebleeding rates."™ "% Altematively, embolotherapy alone
with antegrade or retrograde transvenous obliteration can be used in the treatment of
gastric varices, especially In patients with isolated gastric varices, poor hepatic raserve,
or higher rigk of hepatic encephalopathy.'” Balloon-occluded retrograde transvenous
obliteration (BRTO) method and its variants including plug- or coil-assisted retrograde
Iransvenous obliteration (PARTO or CARTO, respectively) became established treat-
ments for management of gastric varices by occlusion of portosystemic shunt using
balloon, plug, or colls followed by Injection of a sclerosing agent directly into the varix
endovascularly (Fig. 10)."" Modified techniques were also shown to be effective in
treatment of gastric varices with improved procedural timas and decreased complica-
tion rates related to nontargst embolization, hemolysis, or renal failure.'™ Although
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Fig. 7. Potential afferent veins that feed gastric varices are shown.
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Fig. B. Potential efferent veins that drain gastric varices are shown.

PARTO is mostly preferred due to convenience and shorter procedure times, CARTO
can be considered when the shunt angles are too large for available plugs or not
compatible with placement of any vascular plug.'” If no gastrorenal shunt for retro-
grade approach or TIPS Is being planned or present, an antegrade approach (BATO)
can be used for sclerotherapy, which can help minimize oversplill of sclerosant and
nontarget embolization.*® %" These methods also have been associated with worsening
esophageal varices, as such, they should be used with care in patients with known
esophageal varices or concurrent TIPS should be considered 58103107
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Fig. 9. (4) Type 1 gastroesophageal varices with extension along the lesser curvature of the
stomach. (8) Type 2 gastroesophageal varices with extension along the greater curvature of
the stomach. (C) Type 1 isolated gastric varices are in the fundus of the stomach only. (D}
Type 2 isolated gastric varices can appear anywhere in the stomach including in the body,

antrum, or pylorus.
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Fig. 10. Flucroscopic image from a plug-assisted retrograde transvenous obliteration of a
gastric varix showing plugs accluding the inferior phrenic outflow, coils in a small embolized
systemic outflow vein, and sclerosant filling the gastric varix (red arrow).

Portal Hypertensive Gastropathy and Gastric Antral Vascular Ectasia

TIPS creation for portal hypertensive gastropathy with congestion of gastric mucosal
capillaries and associated iron deficiency has weaker evidence with mostly small case
series. Improved endoscopic outcomes were reported after TIPS creation for patients
with portal gastropathy,®%%8 but it remains a less frequent indication for TIPS though
still may be considered in patients with portal hypertensive gastropathy and iron defi-
ciency refractory to beta-blockers and iron supplementation.®® Gastric antral vascular
ectasia can have overlapping findings with portal gastropathy, but it is important to
differentiate the two as TIPS does not have a role in the management of bleeding
solely from gastric antral vascular ectasia.®®

ECTOPIC VARICES

Ectopic varices, including duodenal, jejunal, ileal, colonic, rectal, or stomal, can also be
seen in the setting of portal hypertension, composing 2% to 5% of gastrointestinal var-
iceal bleeds with a fourfold bleeding rate compared with esophageal varices 55102110
Hemodynamic classification of ectopic varices divides them into type a if nonocclusive
related to osmotic pressures and type b if related to occlusion of porto-mesenteric
vessels including splenic vein.”? In addition, they are categorized as types 1, 2, or 3
depending on the presence of pure porto-portal, predominantly porto-portal, or pre-
dominantly porto-systemic collaterals, respectively.’ 9 Qeclusive types are usually
managed with recanalization initially, whereas oncotic types benefit from variceal
embolization and/or TIPS."'" TIPS creation addresses the underlying etiology of portal
hypertension and has been shown to be a feasible option for those who are TIPS can-
didates.'99.117-114 Yowever, rebleeding rates of 18% to 42% have been reported with

289



290

Meram et al

TIPS despite a patent shunt.® Therefore, embolization of ectopic varices has been rec-
ommended at the time of TIPS creation to minimize rebleeding risk.’ "2 For thase who
are not safe to undergo TIPS such as poor cardiac function, variceal embeolization only
can still help manage acute Gl bleeding.

As a type of extraperitoneal ectopic varix, stomal varices are particularly associated
with an obstructive mechanism either as extrinsic compression or venous occlusion,
resulting in localization of varix in the parastomal reginn.‘ 1% This is mostly in addition to
underlying portal hypertension but can be seen with isolated mesenteric occlusion as
well, 1% Bleading from stomal varices can present as focal bleeding, which usually re-
sponds to manual compression, but if diffuse cozing, requires TIPS and/or variceal
embolization.’”® When TIPS is not indicated or feasible, variceal embolization tech-
niques including BATO can be considered from a percutaneous or transhepatic vari-
ceal access (Fig. 11).V7%""7 These methods, however, do not address the elevated
porosystemic gradients and repeal treatments may be necessary due to higher rates
of recurrent bleeding compared with TIPS with or without variceal embelization. —

SINISTRAL PORTAL HYPERTENSION

Although most of the portal hypertension cases are related to hepatic eticlogy, sinistral
(left-sided) portal hypertension can be seen in isolation related to splenic vein throm-
bosis usually in the setting of acute or chronic pancreatitis.”®""® Most common clin-
ical manifestations are splenomegaly and isoclated gastric varices with relatively
preserved liver function and absence of other sequelae of portal hypertension,''®""®
Splenic vein recanalization and stenting can maintain patency of splenic outflow
and decrease venous congestion and flow diversion into gastric collaterals with
improved bleeding rates compared with splenic artery embolization (Fig. 12).'%° If
this cannot be achieved, partial splenic embolization can be performed to decrease
inflow to the spleen and in turn splenic outflow while preserving some splenic func-
tion.'?' It is particularly important to identify the splenic outflow whether it is partly
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Fig. 11. Digital subtraction vencgram with percutaneous access into afferent superior
mesenteric branch (black arrow) feeding end ileostomy varices (red arrow) with dominant
drainage to the ilicfemoral junction (blue arrow). Obliteration was then be performed
with injection of sclerosant and manual compression of the systemic draining veins.
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Fig. 12. {A) Splenic digital subtraction venogram after transhepatic portal access was ob-
tained and an occluded splenic vein was crossed (blue arrows) with the catheter positioned
in the splenic hilum (yellow arrow). There is robust filling of gastric varices (red arrows). (B)
Splenic digital subtraction venogram after splenic stent placement showing the gastric vari-
ces are no longer filling.

or entirely drained via the gastric varices. If the gastric variceal complex includes a
nonvariceal splenorenal shunt, then its preservation is important to help with decom-
pression of the portal system.'?? In patients with drainage of entire or majority of
splenic outflow via gastric varices as well as with splenomegaly and associated throm-
bocytopenia, partial splenic embolization is preferred.'®'-'#2 In the presence of acute
gastric variceal bleeding, transvenous obliteration of gastric varices is recommended
in addition to splenic vein recanalization or partial splenic emboalization, 56.80.106.122.123
Hybrid procedures can also be considered with endoscopy-guided cyanoacrylate in-
jection to gastric varices during transvenous retrograde balloon-occlusion for treat-
ment of only high-risk varices related to complexity of variceal system and
feasibility and/or safety of the BRTO technique."??

ARTERIAL CLINICS CARE POINTS

« Recent ACR appropriateness criteria list computer tomography angiography as the mest
appropriate noninvasive imaging modality for identification of etiology and lecation in
four specific patient variants whe present with gastrointestinal bleeding. These include (1)
endoscopy revealing a nonvariceal upper gastrointestinal arterial bleeding source, (2)
endoscopy confirming nonvariceal upper gastrointestinal bleeding without a clear source,
{3) nenvariceal upper gastreintestinal bleeding with negative endoscopy, and (4)
postsurgical and traumatic causes of nonvariceal upper gastraintestinal bleeding (when
endoscopy s contraindicated).

 Although pre-intervention imaging may show evidence of bleeding, this does not
definitively predict that active bleeding will be seen on invasive angiography (positive
angiogram) as Gl bleeding can be intermittent and have decreased conspicuity on invasive
angiography if below the threshold bleeding rate (0.5-1 mU/min).

« A recent meta-analysis concluded that empirical embolization after negative angiogram
seems to be as effective compared with targeted embolization after positive angiegram in
preventing rebleeding and mortality.

e A large meta-analysis has evaluated differences in outcomes in patients who undenwent
endoscopic treatment with prophylactic embolization versus endoscopic treatment alone.
There was statistically significant improvement in 30-day rebleeding rate and 30-day
mortality rates in patients who underwent embolization. There was no significant difference
in reinvention rates or length of hospital stay, and there was a relatively low (0.18%)
reported rate of complication associated with embolization.
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VENOUS CLINICS CARE POINTS

» Portal hypertension etiologies can be categorized as prehepatic, intrahepatic, or
posthepatic.

L ]

It has been shown that transjugular intrahepatic portosystemic shunt (TIPS} mortality Is
higher in patients with MELD scare greater than 18 to 24 with potential for worsening in
liver faslure.

The ideal diameter for TIPS has recently been studied and debated. The use of 8-mm
compared with 10-mm stent grafts has been shown to reduce hepatic éncephalopathy
with similar effectiveness in the setting of secondary prevention of variceal bleeding.

In patients admitted for acute variceal bleeding with Child=-Pugh B disease with active
bleeding or Child-Pugh € disease, the early use of TIPS (ie, within <72 hours of index
endoscopy) with a covered stent was associated with significant reductions in the failure to
centrol bleeding, in rebleeding, and in mortality, with ne increase in the risk of hepatic
encephalopathy.

Gastric varices have a lower rate of bleeding {10%-36%), but are associated with higher
transfusion rates and mortality (14%-45%) compared with esophageal varices.

Balloon-occluded retrograde transvenous obliteration method and its variants Including
plug- or coil-assisted retrograde transvenous obliteration became established treatments
for management of gastric varices by occlusion of portosystemic shunt using balloon, plug,
or coils followed by injection of a sclercsing agent directly into the varix endovascularly.

Ectoplc varices, Including duadenal, jejunal, ileal, colonic, rectal, or stomal, can also be seen
in the setting of portal hypertension, composing 2% to 5% of gastrointestinal variceal bleeds
with a fourfold bleeding rate compared with esophageal varices. Hemodynamic
classification of ectopic varices divides them into type a if nonacclusive related to osmotic
pressures and type b if related to seclusion of porto-mesenteric vessels including splenic vein.

Although most of the portal hypertension cases are related to hepatic etiology, sinistral {left-
sided) portal hypertension can be seen in isolation related 1o splenic vein thrombosis usually
in the setting of acute or chronic pancreatitis. Splenic vein recanalization and stenting can

maintain patency of splenic outflow and decrease venous congestion and flow diversion into
gastric collaterals with improved bleeding rates compared with splenic artery embalization.
If this cannot be achieved, partial splenic embolization can be performed to decrease inflow
1o the spleen and in turn splenic outflow while preserving some splenic function.
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KEY POINTS

= Surgical management of upper gastrointestinal (GI) bleeding is incraasingly rara grian ad-
vances in endoscopy and interventional radiology technologies.

= Surgical managemeant of peptic ulcer disease involves denervation of the acid-secreting
calls, which also affects stomach drainage and GI motility,

* Portosystemic shunt surgery has largely been replaced by transjuegular intrahepatic porto-
systemic shunt (TIPS) procedures, but the superiority of TIPS over shunt surgery has yet to
be dafinitivaly demonstrated.

» Surgeries used to treat the undaerlying causes of upper Gl bleeding can h.m long-tarm
sequelaes and syndromes with which both surgeons and gastroanterologists should be
familiar.

-
|
k

Sp— wa - . S FEIRAE = it

INTRODUCTION

Endoscopic management for patients with acute upper gastrointestinal (Gl) bleeding
has been the standard of care since the early 1990s." Advancement in endoscopic
technology, instrumentation, and technical skill, as well as the discovery of proton-
pump inhibitors (PP1) and Helicobacter pylori infection as the etiology of most peptic
ukcers, has made once-common surgeries for Gl bleeding a rare event. Today, only
2% to 8% of patients with upper Gl bleeding are managed surgically, though open sur-
gleal intervention remains common intermnationally in areas without advanced endos-
copy or interventional radiology.?

Approximately 80% of all gastrointestinal bleeding originates in the upper Gl tract,
defined as the esophagus, stomach, and ducdenum to the Ligament of Treitz.?
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Common practice dictates that a patient with an acute upper Gl bleed should be
resuscitated and undergo an endoscopy with possible intervention within 24 hours
of admission.® If bleeding recurs, either a repeat endoscopy, angicembolization, or
surgery should be considered.” Incidence of recurrent bleeding after endoscopy
ranges from 11% to 33%.%58 Incidence of recurent bleeding after angicembolization
Is similar, ranging from 10% to 20%.2 Surgery is rarely needed for management of
acute upper Gl bleeding. A 2012 study looking at the use of surgery or angioemboli-
zation after failed endoscopic management for upper Gl bleeding in 4478 patients
found that only 533 patients experienced rebleading (11.9%4), with 163 of these pa-
tients requiring surgery, 60 angicembaolization, and 6 undergoing both interventions.”
Mortality was equivalent between patients with recurrent Gl bleeding undergoing
repeat endoscopy (23%), angloembolization (23%6) and surgery (29%).7

While the majority of patients can be stabilized with endoscopy alone, management
of acute upper Gl bleed requires a collaborative, multidisciplinary approach between
gastroenterologists, radiclogists, and surgeons. Although the need for surgical inter-
vention is rare, surgical managament of acute upper Gl bleed remains an assential skill
of the general surgeon. Knowing when o do surgery, and what surgery to do, for both
hemostasis and disease treatment, is important. Furthermore, surgery for upper Gl
bleeding can alter anatomy and lead to unigue postoperative syndromes that require
long-term management by a surgeon and/or gastroenterologist.

PEPTIC ULCER DISEASE
Gastric Ucer

Peplic ulcer disease (PUD) is the most common cause of upper Gl bleading, represent-
Ing 40% of all cases.? Before advances in endoscopic and interventional radiology (IR)
technology in the early 1980s, surgery was the mainstay of treatment for patients with
PUD. Mow, only 4.3% of patients with upper Gl bleeding due to peptic ulcer disease
require surgical management.® Surgery should ba considered for patients who are he-
maodynamically unstable secondary to hemorrhage or continue to bleed despite multi-
ple endoscopic and/or IR interventions. Additionally, early surgical consultation should
be considered for patients with a high risk of rebleeding based on the Forrest Classifi-
cation, ulcers greater than 2 cm in size, and ulcers located in the stomach or posterior
duodenurn; patients with these ulcer characteristics are more likely to require surgery
for recurrent or refractory bleeding.? Although simultanecus peptic ulcer bleeding
and perforation is unusual, this situation also requires surgical intervention.® Particularly
in alderly and medically frail populations, using endoscopy or interventional radiology
approaches and avoiding major abdominal surgery is an advantage.®

There are 2 basic methods by which a bleeding peptic ulcer can be managed: over-
sewing or resection. Oversewing invelves making an intenticnal gastrotomy in the
anterior aspect of the stomach in order to visualize the gastric lumen, identitying the
bleeding ulcer, and using sutures to ligate vessels and achieve hemostasis. Oversew-
ing is helpful if an ulcer is present in an area of the stomach where resection is difficult.
It is essential that the surgeon biopsy a stomach ulcer when oversewing, as 6% of
gastric ulcers will be malignant.? Oversewing addresses the acute problem—hemor-
riage—but does not address the underlying cause of the ulcer. Since medical therapy
for peplic ulcer disease has become routine, it is unusual to perform acid-reducing
and resection procedures, such as vagotomy and antrectomy (Table 1), which were
commonly performed in the past.

After oversewing, continued histamine H2-receptor antagonist (H2 blocker) but pref-
erably PP| therapy is necessary in the postoperative period to reduce acid and assist in
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Table 1
Types of acld-reducing precedures
Definition Advantages Disadvantages
Truncal Vagotomy Transection of the Decreases acid Drainage procedure
right and left secretion by required due to
VAgQus nerves at or 60%=70%. denervation of
above the level of pylorus,
the diaphragmatic Dumping syndrome.
hiatus. Must send Diarrhea,
2 cm of each nerve
for pathelogic
confirmation.

Drisrupts the acid-
secreting parletal

cells, and slows
stomach
emp‘gﬂng.
Highly Selective Division of the vagus  Minimize motility Highest risk of ulcer
Vagotomy nerve branches and drainage FECUrrence,
7 em proximal to issues that result
the pylorus and from a truncal
& cm from the vagotomy.
distal esophagus.

Goal Is disruption
of branches that
Innervate parietal

cells anly,
Gastric Antrectomy  Resection of the When combined Requires
gastric antrum, with vagotomy, recomstruction to
pylorus, and first reduces acid restore foregut
portion of secretion up to continuity.
duodenum to B5%.
remove the
gastrin-secreting
cells, which also
stimulate HCI
secretion.

ulcer healing. Repeat andoscopy should be performed in 8 to 12 weeks after surgery for
a bleeding gastric ulcer to document ulcer healing. If biopsies were not performed at the
tirme of surgery, these should be done at interval endoscopy in order to rule out malig-
nancy. If tha ulcer is refractory and not healing, risk factor evaluation including smoking,
alcohol, non-stercidal anti-inflammatory drug (MNSAID) use, gastrinomas, Helicobacter
pylor infection, and non-adherence to medications should be investigated.*®

Surgical resaction of a peptic ulcer is more involved, both in terms of surgical
decision-making and technical nature of the surgery, Typically, surgeons will bulld
an operative plan by answering the following questions.

1. Does the bleeding peptic ulcer need rasection back to healthy tissua (dus to perfo-
ration or tissue ischemia)?

2. Does the patient need an acid-reducing procedura to prevent future ulcers (ses
Table 1)7

3. How will one drain and reconstruct the foregut following a resection (Figs. 1 and 2,
Table 2)7
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Fig. 1. Billroth | anatomy is depicted in the illustration in the upper left-hand corner. Billroth
I reconstruction involves gastric antrectomy and restoration of gastrointestinal (GI) continu-
ity with an anastomasis between the remaining portion of the stomach and the duadenum.
Roux-en-¥ gastric bypass anatemy is depicted in the illustration in the lewer right-hand
corner. After antrectomy, Gl continuity is restored by creating a gastrojejunostomy (Roux
limb or efferent limb). The duadeno-biliopancreatic limb (afferent limb) joins the efferent
limb with an anastomosis of small bowel to small bowel. The small intestine distal to this
anastomosis is called the common channel.

In the acute setting, surgical resections are more often employed to treat perforation
with destruction of the tissues or gastric outlet obstruction secondary to PUD. These
surgeries are less likely to be employed to control hemorrhage. In fact, given the high
success of medical management, it is atypical to see the use of acid-reducing and
drainage procedures unless maximal medical therapy has already been tried and
failed.

In addition to addressing upper Gl bleeding, acid-reducing and resection proced-
ures can be indicated in the semi-elective setting for patients who have refractory ul-
cers and cannot modify risk factors such as patients allergic to PPls, patients with
arthritis and require NSAID use for symptom management, and those who have
persistent H pylori infections despite treatment. If indicated, the surgeon must detar-
mine what kind of acid-reducing and drainage procedure is needed for the patient
based on the patient's disease process and desire to avoid chronic side effects.
Furthermore, a bleeding ulcer may represent gastric malignancy, so a surgeon must
consider what impact resection will have on future oncologic marging and outcomes.

Surgeons who trained in recent decades have limited exposure to acid-reducing
and drainage operations. This lack of experience, combined with the fact that the pa-

tients nowadays who undergo these procedures have refractory PUD, may very well
contribute to poor clinical outcomes despite other advances in general hospital and
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Fig. 2. lllustration depicts a stomach with ulcer pathology and subsequent Billroth Il recon-
struction after partial gastric resection. The Billrath || differs from the Billrath | in that there
is no gastroduodenal anastomosis; a loop of proximal jejunum is instead connected to the
remainder of the stomach to restore intestinal continuity.

perioperative care. A recent retrospective review of complications across 2007 to
2015 at a single center showed a high mortality at 20% (highest in the elderly and
those presenting with hemorrhage) and noted that readmissions and reoperations
are not uncommeon, 2

Duodenal Ulcer

Duodenal ulcers can be treated with oversewing or resection in a similar manner to
surgical management of gastric ulcers. Unlike gastric ulcers, duodenal ulcers are
rarely malignant, do not require routine endoscopic surveillance for healing, and nearly
all are caused by H pylori infection.'? Unique to duodenal ulcers, however, is the pos-
sibility of life-threatening hemorrhage from ulcer erosion of the gastroduodenal artery,
located at the posterior aspect of the first portion of duodenum. Posterior location of a
duodenal ulcer is a risk factor for failed endoscopy therapy compared to those located
anteriorly.® Indeed, in a study reviewing the ulcer location of patients requiring emer-
gency surgery for upper Gl bleed, 72% of the patients had ulcers located in the pos-
terior duodenal wall.®

Today, with PPI therapy and H pylori treatment, vagotomy and drainage procedure
is rarely necessary for duodenal ulcers.? Thus, oversewing a bleeding posterior
duodenal ulcer is commonly taught and tested surgical knowledge. The retroperito-
neal duodenum is mobilized via a “Kocher maneuver” and a generous longitudinal
incision along the pylorus and first portion of the duodenum provides access to the
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Table 2
Typas of drainage/reconstructive procedures
Surgical Description  Advantages Disadvantages
Pyloroplasty Transverse closure of a Widens pylorus to Does not include
{Heineke-Mikulicz, longitudinal incision  assist in gastric resection of antrum,
Finney, Jaboulay) along the pylorus. emptying. which may result in
additional acid
secretion.

Billroth | Antrectomy + Addresses residual Diarrhea.
gastro- acid secretion. Dumping syndrome.
duodenostomy Alkaline reflux
reconstruction, gasteitis.

Billroth 11 Antrectomy + loop Addresses residual Diarrhea,
gastrojejunostomy acid secretion, Dumping syndrome.
reconstruction. Lower anastomotic Alkaline reflux

tension. gastritis.

Risk of ducdenal
stump blowout.

Roux-en-Y Antrectomy + Addresses residual Marginal ulcer.
Roux-en-Y acid secretion. Internal hernia.
gastrojejunostomy  Reduces alkaline
and refiu
jejunajejunostomy
reconstruction.

posterior wall of the duedenum. Ligation of the gastroducdenal artery is performed by
placing a suture at the anterior, posterior, and lateral aspects of the ulcer to ligate the
artery and its branches. Care is taken when placing a suture laterally, as the common
bile duct is below the duodenum in this region and can be injured with ligation. The

incision along the pylorus is closed transversely 5o as not to narmow the pyloric chan-
nel and cause obstruction.

SURGICAL MANAGEMENT OF PORTAL HYPERTENSION AND ACUTE VARICEAL
BLEEDING

Though there are several different eliclogies of portal hypertension, and therefore var-
led strategies of optimization, medical management is the ideal approach in order to
control the development of gastric and/or esophageal varices (primary prophylaxis).
Agute bleeding requires both rapid control of the bleeding source and, frequently,
shunting procedures are performed to decrease the degree of portal hypertension
and thereby diminish rebleeding risk (secondary prophylaxis). Approaches to shunting
include interventional radiclogy,transjugular intrahepatic portosystemic shunt (TIPS),
or portosystemic shunt surgery (PS35) which has several variations. Just as surgical
management of PUD is now rare given advances in medication and endoscopic treat-
ment of PUD, the use of surgical shunts for management of portal hypertension is
increasingly rare in high-income countries,

In current practice, gastric varices are commonly managed with endoscopic ther-
apy of bleeding varices, and subsequent maximal medical therapy to decrease portal
hypertension which may necessitate portosystemic shunting. The surgical alternative
is to perform a gastrotomy and ligate the bleeding varices directly, which should be
followed by some form of shunting to decrease underlying portal hypertension.'* Pa-
tients with bleeding esophageal varices who have failed endoscopic intervention,
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should have a Sengstaken-Blakemoere tube placed to tamponade the bleeding for
several hours to allow for aggressive resuscitation prior to any surgical or interven-
tional radiology Intervention. This converts an emergent surgery into a semi-urgent
surgery, which in turn can improve patient outcomes given time for resuscitation, ™
Surgical shunting is relatively well tolerated with 1 study reporting a specific surgical
approach (distal splencrenal shunt, described in a table later) resulting in a 6% periop-
erative mortality (within a literature supported 0% -14% and lower than the TIPS com-
parison of 7%-45%) and an B5% 1-year survival.'

TIPS rapidly replaced surgical shunt proceduras due to the ease of placament,
avoidance of a major abdominal surgery for the patient, and reduction in cost and
length of hospitalization. However, use of TIPS became widespread before data
demonstrated its superiority over PSS5.'® At the beginning of their clinical use, the
upfront bensfits of TIPS compared to surgery were compromised by the use of
bare-metal stents, which had an 80% In-stent thrombosis rate at 2 years and required
routine surveillance to monitor for these types of complications.'” Studies at the time
showed perioperative survival to be equivalent betweaen TIPS with bara-metal stents
and distal spleno-renal shunt surgery resulting in a practice favoring TIPS due to
ease of insertion albsit the need for frequant re-intervention and surveillance.'® How-
ever, introduction of polytetraflucroethylene (PTFE)-coverad stents has resulted in
Improved stent patency, decreased rates of encephalopathy, and decreased mortal-
ity."? It is therefore important to note that thers is limited literature to compare PS55 to
TIPS with PTFE stents, given the ubiquity of TIPS and waning surgical expertise in
shunt procedures in high-income countries.

Keeping this in mind while evaluating available literature, our meta-analyses include
data from bare-metal and PTFE-stent papers. Multiple Cochrane Raviews on porto-
systemnic surgical shunts (PSSS) suggest the superiority of surgery over TIPS with
low-certainty,'® offered no recommendation on surgery versus endoscopic interven-
tien, 2@ and gave no recommendation on shunts versus devascularization proced-
ures. ' Another Cochrane review has a submitted protocol on seleclive versus
nonselective shunts (discussed later) and including TIPS of varying diameter, which
has not been published.?® In conclusion, there are no strong data for or against one
typa of intarvention to hold sway over the others.

The use of PSSS should be raconsidered despite the ease and ublquity of TIPS, A
2010 meta-analysls found similar morbidity and mortality at 30-days and 1-year
follow-up, but significantly improved 2-year mortality and decreased shunt failure
with PSSS over TIPS.2? A 2009 randomized control trial called into question the cur-
rent low rate of surgical shunting nationwide, suggesting that surgery is superior to
TIPS for permanent bleeding control, transfusion need, and survival at all time intervals
and with all Child's classes.?* These studies indicate that surgical shunting should not
be abandoned and may merit updated research and re-evaluation.

Based on consensus guidelines, indications to consider surgical shunts (in centers
whera expertise exists) are similar to that of TIPS: prevention of recurrent variceal
hemorrhage (secondary prophylaxis) and acute variceal bleeding which has failed
endoscopic intervention.*?® Specifically, under consideration are patients with
advanced cirrhosis already complicated by encephalopathy (who are not candidates
for TIPS), patients with variceal bleeding and well-compensated cirrhosis not nearing
transplant, or patients with portal hypertension due to extra-hepatic veno-occlusive
dizease, who may be appropriate candidates for surgical shunt procedures,19.27.28

There are several surgical options to address the different needs of a patient with
portal hypertension which can be grouped into 3 categories based on the patient's
needs.
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1. Esophagogastric devascularization # splenectomy £ transection & reanastomosis

Usually usaed in axtreme cases to prevent further variceal rebleeding. Devasculariza-
tion procedures could also play a role in preventing a primary bleeding in select cases,
particularly for patients who reside physically far from medical access points.'™

2. Porto-systemic surgical shunts (PS5S) (Figs. 3 and 4, Table 3);

Monselective shunts, prefemed for greater control of variceal bleeding, work by offload-
ing a greater volume of blood through the shunt. Unfortunately, this causes them to also
be associated with higher immediate postoperative encephalopathy and greater deteri-
oration of liver function, yet without notable difference in mortality. Interestingly, thare Is
no appraciable difference in long-term survival, encephalopathy, and bleeding between
the selective and nonselective types, likely due to a loss of selectivity over time.?®

3. Orthotopic liver transplantation: As the only curative option to refractory/recurrent
variceal bleeding and its associated underlying liver disease, shunting procedures
{including TIPS) are often considered a logical “bridge to transplant.” Yat, only 3%&
o 14% of patients with TIPS go on to transplant.® If surgical shunting is warranted
prior o transplantation, surgeons often prefer H-graft or splencrenal shunt surgery
to minimize portal dissection in a future surgical field."*'® The complex patient se-

lection and several variations in the surgical techniques In liver transplantation are
beyond the scopa of this article.

The selectlon of surgical shunt or devascularization is highly depandent on the
etiology of the patient's portal hypertension, vascular anatomy, and transplant
prospects in the future. No standardized algorithm exists due to the complex inter-
play between the afore mentionede considerations, and careful planning is neces-
sary to decrease portal venous pressure without risking encephalopathy by
offloading too much volume through the shunt. This anatomy-dependent choice

may be aided in the modern age by the assistance of radiologists and advanced
imaging.*®

Fig. 3. lllustration of a side-to-side porto-caval shunt. The portal vein is sewn to the inferior

vena cava in an attempt to divert portal blood flow into the systemic venous circulation to
decrease portal hypertension,
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Fig. 4. lllustration of a splena-renal shunt, where the ligation of the gastric and pancreatic
veins lowers portal blood flow and decreases portal hypertension, The splenic vein is
attached to the left renal vein to maintain venous outflow into the inferior vena cava,

Ullimately, perioperative morbidity and mortality from shunt procedures are pri-
marily due to the residual hepatic function and resuscitation status of the patient
at the time of surgery, and not the type of surgery that is performed. In patients
with early/well-compensated cirrhosis not nearing transplant, or patients with

Table 3
Types of portosystemic shunts
Concept ustrated Example Additional Examples:
Monselective Divert portal and Side-to-side portacaval  Mesocaval shunt,
Shumnts miesenteric blood shunt: inferior vena Interpositicn 16 mm
flow into the IVC, cava (IVC) and portal  H graft, Proximal
Reguires delicate vein (PV) are isolated splena-renal shunt,
balance of shunting and mobilized to Side-to-side
and also maintaining create a side-to-side splenorenal shunt.

transhepatic pressure PV-IVC anastomosis.
gradient, ensuring
residual portal

venous flow.

Selective Shunts Exploit dilated variceal Distal spleno-renal Interposition & mm
anatomy to divert shunt (DSRSK H-graft, Coronary-
blood flow to more Ligation of the caval shunt
Fesistant venous gastric and {“coronary®
flow, lowering portal pancreatic veins referring to the left
venous pressure, lowers drainage inte  gastric vein)
Short-term the portal vein, Distal
advantages include splenic vein is
maintenance of mobilized to create
portal venous flow an end-to-side
and less liver anastomosis with the
function left renal vein.

derangement.
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vano-occlusive disease (eg, Budd-Chiar or portal vein thrombosis), surgery still of-
fers benefits.'*2722 |n early cirrhosis, shunt surgery may prevent rebleeding events
while offering a durable long-term patency with lower costs and health care
usaga, 1415

In conclusion, there remains controversy about the role of surgery in the manage-
ment of portal hypertension, but it is undeniably less common for surgeons to have
extensive shunting experience in the modern era of TIPS and advanced endoscopy.
Therafore, the surgical options for any patient will be fundamentally influenced by
the expertise available at your center of practice. It is important, however, to keep
an open mind before relegating PSSS to historical status,

OTHER SOURCES OF UPPER GASTROINTESTINAL BLEED
Mallory-Weiss Tear

A Mallory-Weiss tear is a mucosal laceration, typically at the junction between the
aesophagus and stomach, that occurs secondary to forceful coughing, vomiting, or
retching. While these tears are known to cause upper Gl bleeding, they are typically
self-limited. Only 10% of patients require intervention and rebleeding after intarvention
is even more unusual, occurring in 7% of patients.? Endoscopic management with
clips or epinephrine injection is the first step in management. Recurrent bleeding
should be addressed with either repeat endoscopy or angiography.? The morbidity
of the open thoracotomy needed to access the lower esophagus, and the potential

for esophageal leak, makes surgical management unfavorable in all but the most se-
verg of circumstances.

Hemobilia

Hemgcbilia occurs due to a fistulous connection between the hepatic blood vessels
and the bile ducts. It is a rare cause of Gl bleeding. Causes of hemaobilia include
traumatic liver injury, hepatobiliary intervention (such as liver biopsy, endoscopic
retrograde cholangiopancreatography (ERCP), or percutaneous transhepatic chol-
angiography), vascular malformations, inflammatory processes resulting In pseu-
doaneurysm, and malignancy.® While endoscopy can be performed to confirm
diagnosis of hemobilia—with blood or clot seen emerging from the ampulla of
Vater—it iz not a therapeutic modality.?® Computed tomagraphy (CT) angiography
can be used to localize a site of bleeding.

Hemobilia can often be managed with conservative and supportive treatment. If
intervention is needed, preferred therapy would be angiography and embolization,
vascular stenting, and thrombin injection.*! Surgery is much more invasive, usually
requiring resection of the segment or lobe in order to gain control of the vascular
pedicle. While surgery carries a 90% success rate for hemorrhage control, it also s
burdened by a high mortality rate (10%).%"

Cameron Ulcer

Cameron ulcers are linear ulcers or erosions resulling from an ischemic insult to the
folds of gastric mucosa due to a paraesophageal hernia; they are seen in 3% to 5%
of hiatal hernia patients. Patients with Cameron ulcers present with chronic anemia,
and up to 80% of Cameron lesions are missed on initial endoscopy. If presenting as
an acute gastrointestinal bleed, these are usually controlled with endoscopic meaans.
If Cameron ulcers are implicated in chronic gastrointestinal bleeding, there is strong
evidence to suggest the superiority of hiatal hernia repair over medical management.*
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Dieufafoy Lesions

Dieulafoy lesions are dilated submucosal arteries in the stomach that can eroda
through the mucosa and cause upper Gl bleeding. They are rare sources of bleeding,
and endoscopic and IR angio-embolization are the ideal therapy for thair success in
hemostasis and minimally-invasive technigque.?

Aortoenteric Fistula

Aortoenteric fistulas can occur after abdominal aortic aneurysm (AA8A) repair. Aortoan-
teric flstula is rare, and can occur in patlents who have undargone either an open AAA
rapalr or an endovascular repair (EVAR). The classic presentation is one of a "herald
bleed" that Is often minor, followed later by massive exsanguination. Frustratingly,
thesa fistulas can form at any time=—early In the postoperative period, or years to de-
cades after surgery. Becausa tha fistula typically forms in the third-fourthth portion of
the duodenum, endoscopic management is challenging and is not the standard of
cara, Esophagogastroduodenocscopy (EGD) also has low diagnostic sensitivity,
approaching only 50%.3 Thus, CTangiography {CTA) is recommended for dlagnosis
in a stable patient. If the CTA is negative for fistula, then EGD and colonoscopy should
be performed to seek an alternative source of Gl bleed. In an unstable patient with GI
bleed and history of AAA, operative exploration in an open fashion or endovascular
method is appropriate.®

UNIDENTIFIED GASTROINTESTINAL BLEEDING IN THE UNSTABLE PATIENT

Due to the evolution of contrast-enhanced radiography and evolving endoscopy tech-
niques (capsule, double-balloon enteroscopy), intracperative endoscopy is no longer
recommended as first-line treatment for obscure gastrointestinal bleeding. It may still
be indicated for adjunctive use during planned surgical intervention, and can be usaful
for identifying a mass or lesion that cannot otherwise be palpated by the surgeon in the
operating room.?* The surgeon can make a controlled enterotomy and introduce a
port or the scope itself, guiding the advancemeant of the scope whilst the gastroentear-
ologist controls insufflation and deflection. Without any tattoo or serosal findings to
guide the surgecn, intracperative enteroscapy is critical for localization of culprit le-
sions or confirming the absence of such lesions and avoiding unnecessary
resaction,®

In cases of exsanguinating hemorrhage with negative upper endoscopy and with
suspicion for lower G| bleeding, the classic surgical teaching is to parform a total
colectomy. This approach has not necessarily incorporated the advances in endos-
copy and IR in the recent decades, and also fails to address small bowel sources,
Most patients would instead have a multi-disciplinary collaboration to attempt to
locate the bleed with Intracperative enteroscopy or on-table anglography during
exploratory laparotomy.,

In the rare cases of exsanguinating hemorrhage in 'which the patient is unstable for
exclusively endoscopic or radiographic intervention, surgical intervention may be
required to gain vascular control and resuscitation befora truly identifying the source
of bleeding. These events are mora likely to occur with acrto-enteric fistula (discussed
earlier) or duodenal ulcer erosion into the gastroducdenal artery (GDA) (discussed
earlier). In these cases, the surgeon bagins an exploratory laparotomy by first gaining
control (vascular clamping) of the celiac and superior mesenteric artery (SMA) axes,
allowing the anesthesia team to catch up with resuscitation. Once ready, the surgeon
can employ endoscopy (upper, lower, or through an enterotomy as discussed earlier)
to localize the lesion for resection. Additionally, centers with available IR could attempt
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on-table angiography to accomplish the same. Without a target, the surgeons cannot
necessarily sea any evidence to localize and resect a bleeding lesion, as the area of
bleading is often not apparent from the extra-luminal vantage point of the peritonaum,
Without any ability to localize, surgeons can intraoperatively isolate segments of the
gastrointestinal tract with sequential bowel clamping and controlled enterctomies
for intraluminal investigation in order to localize the bleeding source for resection.
Mo data or algorithms currently exist for this method given the rarity of the case and
the high mortality of patients in such extremis,

LONG-TERM COMPLICATIONS AFTER MAJOR FOREGUT SURGERY

Any procedure which alters the drainage of the stomach carries long-term sequelas.
Given how rare It s nowadays to care for a patient with a history of vagotomy and
dralnage procedure, the authors thought it worthwhile to review the complications
of thasa surgeries to aid physicians who care for these patients.

Dumping Syndrome

Dumping can occur after vagolomy and drainage procedure, The underlying patho-
physiclogy is not well understood, but the symptoms appear to be related to a food
bolus rapidly entering the small intestine, particularly sugars. There are 2 primary
forms of dumping syndrome. Early dumping occurs immediately after a meal and in-
cludes symptoms of nausea, epigastric discomfort, palpitations, sweating, and rarely,
syncope. This is belleved to be due fo fluid shifts into the small intestine, causing in-
tastinal distention and lower blood volume. Late dumping occurs 1 to 3 hours aftera
meal and is notable for reactive hypoglycemia in addition to symptoms of early dump-
ing. Dumping syndrome Is usually mild, occurs in the early post-operative period, and
resolves In the vast majority of patients over time. A small subset of patients experi-
ence dumping syndrome beyond their recovery from surgery. Somatostatin ana-
logues, injected prior to a meal, can help alleviate dumping symptoms by
decreasing plasma insulin levels and intestinal transit tima. For patients with Billroth

| or Billroth Il anatomy, surgical conversion to Roux-en-Y anatomy can alleviate dump-
ing syndroma.

Diarrhea

Diarrhea can ocour after vagotomy, and may be associated with the afore-mentioned
dumping syndrome and present as osmotic diarrhea. While the issue has not been
studied in depth since the 1970s, studies conducted during this time period demon-

strated that cholestyramine, which chelates bile salts, can improve post-vagotomy
diarrhea.®®

Alkaline Reflux

Alkaline reflux is seen in patients with Billroth | and Billrath Il anatomy. It can also occur
In patients with Roux-en-Y anatorny and a “short” intestinal limb. Alkaline reflux is
characterized by postprandial epigastric pain, bile reflux or staining of the stomach
seen during endoscopy, and histologic changes of chronic inflammation on gastric bi-
opsy. With significant inflammation, this ¢an also cause gastritis and bleeding. Medical
therapy, including PPI, H2 blockers, and bile salt chelators, are usually not beneficial.
Persistent symptoms from alkaline reflux can be treated with conversion to a Roux-en-
¥ gastrojejunostomy, with the intestinal limb measuring 50 to 60 em to avoid reflux of
bile and other intestinal secretions back into the stomach.
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Marginal Ulcer

Classically, patients with a gastro-duodenal or gastro-jejunal anastomosis need to ba
on PPl medication for the rest of their lives. Failure to do so can result in marginal ul-
cers due to the acidity of the gastric contents eroding the jejunal mucosa. Smoking
and NSAID use are also significant risk factors for marginal ulcers. At times, marginal
uleers can become so significant as to result in perforation or bleeding. Depending on
the size of perforation and whether it is an uncontained leak, a patient may need sur-
gery and, depending on the quality of the tissue, complate revision of the anastomosis
may be necessary.

Internal Hernia

Internal hernia s primarily a complication of postsurgical patients; usually due to
Roux-en-¥ anatomy or any gastro-jejunal anastomosis. it is often a late complication,
and occurs in 0.5% to 9% of patients.®” There are typically 2 mesenteric windows
created in the Roux-en-Y construction through which the small bowel can herniate,
causing an acute small bowel obstruction. Symptoms can be pronounced, such as
acute abdominal pain, nausea, and vomiting, however, symptoms can also be
episodic and associated with vague abdominal discomfort, distension, or even back
pain. Acute pain and internal hernia, howaever, is a surgical emergency as they are typi-
cally closed loop morphology and can rapidly progress to intestinal ischemia and ne-
crosis if not reduced. Reduction can often be achieved laparoscopically, with closure
of the mesenteric defect and bowel resection if needed.

SUMMARY

Management of acute upper gastrointestinal bleeding demands a multidisciplinary
approach when the patient is unstable or initial endoscopic intervention is unsuccess-
ful. Surgery, once common with well-delineated open approaches, is now uncomman
in the United States due to access to and advancement of endoscopy and interven-
tional radiclogy technigues. As with any surgical intervention, outcomes improve
with higher volume (several cases per year), and this is now relatively uncommaon to
encounter in surgical training. It is unclear whether surgical appreaches to PUD or por-
tal hypertension will continue to wane, though data from the past 20 years indicate a
need for reconsideration of how surgery can be useful in modermn treatment algorithms.

CLINICS CARE POINTS

Bleeding Ulcer:

» Quersewing bleeding ulcers is a way to gain rapid hemostasis.

» Vagotomy and drainage procedures are reserved for patients with refractory PUD and may
cause long-term management issues,

Portal Hypertension:

= Several different surgical shunting options exist to address portal hypertension, each with
advantages and drawbacks.

» Expertise in the area of surgical shunts is limited in the current era of TIPS, but certain patient
populations would benefit from surgical consideration and further research,

Unidentified G| Bleeding:
= On-table enteroscopy Is particularly useful to use for occult G bleeding In the small bowel,

helping to isolate culprit lesion and avoid unnecessary intestinal resection.
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In cases of exsanguinating hemorrhage, a multidisciplinary approach is critical to localize a
lesion for hemorrhage control.
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KEY POINTS

+ Oocult bleading has no visible bood but rather presents with a positive fecal cccult blood
test andfor iron daficiancy anamia (IDA). In contrast, overt bleeding has visible evidence of
blood in the emesis or stool.

» Obscure bleeding is defined as gastrointestinal (GI) bleeding with a negative complate
andoscopic evaluation of the bowal,

* Workup of IDA with no other cbvious cause should include bidirectional endoscopy, po-

i tential small bowel investigation, and evaluation for iron malabsorphon.
| » Sirategies for evaluating obseure Gl bleeding include repeat bidirectional endoscopy.
deap anteroscopy, radiclogic enterography, tagged red bloed cell scan, and Meckel scan.
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DEFINITIONS

The definition of obscure gastrointestinal (GI) bleeding has evolved along with endo-
scopic advances in evaluating the source of Gl bleeding. Before the routine use of
endoscopy, obscure Gl bleeding referred to bleeding whose source remained un-
known after standard radiologic investigations such as barium radiography.® After up-
per endoscopy and colonoscopy became widely available, obscure Gl bleeding
referred to bleeding without a source found on bidirectional endoscopy. After the addi-
tion of video capsule endoscopy, the definition of cbscure GI bleeding further evolved
to Gl bleeding without a source seen on pan-endoscopy.?

Overt (visible) bleeding is defined as visible bright red blood or altered blood (such
as coffes-grounds, melena, or clots) in emesis or stool.? Occult bleeding has no visibla

Division of Gastroenteralogy, Hepatelogy and Endoscopy. Brigham and Women's Hospital and
Harvard Medical School, 75 Framcis Street, Boston, MA 02115, USA

* Corresponding author.

E-mail address; jsaltzman@bwh.harvard.edu

Gastrointest Endoscopy Clin N Am 34 (2024) 217-329
hrtps:doi.org/10.1016f.giec. 2023.09.006 giendo.theclinics.com
1052-5157/240 2023 Elsevier Inc. All rights reserved.




318

Thakral et al

blood in the stool and may present as iron deficiency anemia (IDA) and/for a positiva
fecal occult bloed test (FOBT) with anemia of suspected Gl origin, Obscure bleeding
includes both occult and overt Gl bleading and is commonly invoked after andoscopic
examinations do not demonstrate a source. Overt-obscure bleeding is visible bleeding
with negative endoscopic examinations. Occult-obscure bleeding may be due to 104
and/or a positive FOBT with negative endoscopic examinations and a clinical suspi-
clon of a Gl source.

Small bowel bleeding is estimated to accounts for 5% to 10% of all cases of GI
bleeding and used to be considered obscure bleeding.®? In 2015, the American Col-
lege of Gastroenterclogy redefined obscure bieeding to Gl bleeding of unknown causa
after upper and lower endoscopy along with small bowel evaluation such as with video
capsule andoscopy, enteroscopy, or radiographic imaging.?

INITIAL EVALUATION WITH CLINICAL HISTORY AND PHYSICAL EXAMINATION

Clinical history can suggest the source of bleeding when localizing symptoms are pra-
sant. Hematemesis or dysphagia suggests an upper Gl source, whereas hemodynam-
ically stable hematochezia suggests a lower Gl source.* Clinical history in obscure Gl
bleeding should include an exploration of factors that may cause or exacerbate mucosal
Gl injury such as the use of nonsteroidal anti-inflarmmatory drugs (NSAIDs), aspirin,
bisphosphonates, and anticoagulants.” Earlier history of Gl surgery including gastric
bypass or gastrectomy may suggest a possible anastomotic or excluded anatomic
source of bleeding. A history of cirrhosis or risk factors for liver disease suggests vari-
ces, which may occur anywhere in the Gl tract, as well as portal hypertensive gastropa-
thy, enteropathy, and colopathy.? In addition to personal or family history of bleeding
disorders, factors contributing to acquired coagulopathy or thrombocytopenia should
be investigated. For example, patients with increased circulatory turbulence from me-
chanical valves, left ventricular-assist devices, hypertrophic cardiomyopathy, and se-
vere mitral regurgitation are more likely to develop angiodysplasias, as are patients
with aortic stenosis with Heyde syndrome and acquired von Willebrand syndrome.?

Additional history should explore for other risk factors including travel or unusual ex-
posuras to suggest parasitic infections (egq, Strongyloides stercoralis) that may cause
iron deficiency or Gl bleeding in immunocompromised hosts with hyperinfection syn-
drome.” Family history and physical examination may suggest genetic or rare disor-
ders as the source of Gl bleeding, listed in Table 1. Family history of polyposis
syndromes (including Gardner syndrome, Cowden disease, Cronkhite-Canada syn-
drome, Peutz-Jeghers syndrome, and familial adenomatosis polyposis) and malig-
nancies may cause obscure or occult Gl bleeding.’

POTENTIAL SOURCES OF BLEEDING

Occult bleeding may be due to Gl mucosal lesions with slow or intermittent bleeding.
Common causes of obscure Gl bleeding are outlined in Fig. 1, with additional exam-
ination findings as detailed in Table 1.*

Gl polyps and malignancies may be causes of occult or overt obscure Gl bleeding.
These include polyposis syndromes, leiomyomas, and malignancies including Gl stro-
mal tumors, leiomyosarcomas, adenocarcinomas, lymphomas, neurcendocrine fu-
mors Including carcinoids, esophageal or anal sguamous cell carcinomas, and
matastafes such as frorm melanoma, breast cancer, renal cell carcinoma, and lung
cancer.

The diagnosis of occult Gi bleeding manifested as IDA or a positive FOBT thought to
be secondary to bleeding polyps may be presumptive if no other sources are seen
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Table 1

Physical examination findings of rare or genetlc disorders that can result In gastrointestinal

bleeding
Condition

Possible Source of Gl Bleeding

Features on Physical Examination

HHT

Stomach or small bowel
telangiectasias

Telangiectasias on the upper
extremities, lips, and oral
L Ofd

Plummer-Vinsan

Unknown (consequence of chronic

Atrophic tongue; brittle, spoon-

syndrome IDA, which may be secondary to shaped nails
Gl source)
Blue rubber bleb Bowel hemangiomas Cutaneous hemangiomas

nevus syndrome

AIDS

Kaposi's sarcoma of the Gl tract

EE'HI‘IN‘I.IS Kapnsi JAFCOmas

Preudoxanthoma
elasticum

Raised, yellow, plague-like lesions
of the Gl tract

Retinal hemorrhage, retinopathy,
and angioid streaks: yeliow
papular leslons; cutaneous laxity

Ehlers-Danlos
syndrome

Hernias, prolapse, intestinal
diverticula, diaphragmatic
eventratlon, and vascular
involvement

Hypermobile joints; lax skin
around eyes and face; tissue
fragility

Tuberous scherosls
complex

Gastric anglomyalipomas,
neuroendocring tUMors,
hamartomatous polyps, and
stromal tumors of the bowel

Ash leaf spots, facial
angiofibromas, and shagreen
patches

Neurofibromatosis

Bowel neurafibromas

Aadllary freckles, cutaneous
neurcfibromas, café-au lait
macules

Malignant atrophic
papulosis

Gastric, small bowel, and colonic
ulcers from vasculopathy

Papular skin leslons with central
white atrophy and surrounding
telangiectatic rim

Amyloidosis Gastric, small bowel, and colonle  Waxy papules of the eyelids,
ulcers from vasculopathy macroglossia, postproctoscopic
periorbital purpura
Polyarteritis Pseudoaneurysms Subcutanesus erythematous
nodosa nodules; cutaneous ulcers and

plagues; livedo reticularis;
gangrene

Abbreviations: AIDS, acquired Immunodeficiency syndrome; IDA, Iron-deficiency anemia.

because polyps are rarely bleeding at the time of endoscopy.' However, colonic hy-
perplastic and serrated polyps are unlikely to bleed while adenomatous polyps greatar
than 1 ¢m in size are more likely to bleed.! It has bean estimated that 50% to 60% of
colon cancers may bleed but only 11% of adenomas bleed.” In contrast, large hypar-
plastic or inflammatory polyps of the stomach have a greater propensity for b1aedlng.5

DIAGNOSTIC APPROACH
Occult Gastrointestinal Bleeding

In the evaluation of occult Gl bleeding, the gold standard for initial evaluation is bidi-
rectional andoscopy with upper endoscopy and colonoscopy. When a culprit lesion is
identified, 29% to 56% of lesions are in the upper Gl tract compared with 20% to 30%
in the lower Gl tract." A meta-analysis of 6993 patients who underwent endoscopy for
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Occult-Obscure

* Esophagitis
GAVE

Diculafoy lesion
Hemobilin

*  Porlal hyperiensive

gastropathy/intestinal
vasculopathy/colopathy
*  Polyposis syndromes
*  Mualignancies including

=  Cameron erosions/uleers
Angiodysplasia
Radiation-induced injury
+  NSAID-induced
mucosal injury
Crobin's diseaze

Hemosuecus
pancreaticus

Aortoenteric flanla

Meckel's diverticulum ampullary neoplasms

and small bowel
malignancics

Fig. 1. Common causes of Gl bleeding categorized by thelr general pattern of presentation
a5 overt-obscure bleeding or occult-obscure GI bleeding, GAVE, gastric antral vascular
ectasia.

positive FOBT found that the prevalence of upper Gl malignancy was 0.8% and that of
any Gl lesions was 30.4%, whereas the prevalence of colon malignancy was 3.3% and
that of any colonic lesions was 31.9%.% Of note, even if a lesion is found on upper
endoscopy, it may not fully explain occult blood positivity or IDA because additional
sources may exist.!

Many of the colon cancer-screening studies using FOBT wera nat consistent in di-
etary restrictions before FOBT testing, and unlike with fecal immunochemical test (FIT)
testing, false-positive and false-negative results may occur after ingestion of high
peroxidase-containing foods (such as fruits and raw vegetables), red meat, poultry,
fish, vitamin C, and aspirin.® In addition, the results may vary with spontaneously
passed stools compared with a stool sample obtained from a digital rectal examina-
tion (which may cause trauma and a false-positive test).* The expanded use of immu-
nochemical testing has improved accuracy when used for colon cancer screening,
although FOBT remains in use in some clinic and hospital settings.

Iron Deficiency Anemia

Anemia may be defined as a hemoglobin concentration of less than 13 g/dL in men
and less than 12 g/dL in people who menstruate. When anemia is present, a low
mean corpuscular volume (MCV) can be suggestive of IDA, whereas a ferritin concen-
tration less than 45 ng/mL is consistent with IDA.” In patients with inflammation or
chronic Kidney disease, ferritin levels may be reactive and elevated despite low total
body iron stores, and alternative tests including serum iron concentration or soluble
transferrin receplor should be used for diagnosing IDA.7

An adequate trial of iron supplementation is a thrice-weekly dose of 35 to 65 mg of
elemental iron, and response is a hemoglobin increase by 2 g/dL after 4 weeks of
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therapy.® Studies have demonstrated similar effectiveness in raising hemoglobin and
ferritin levels with every other day iron dosing compared with daily dosing with
improved compliance due to reduced side effects,® Every other day iron dosing should
ba first uzed compared with mora frequent dosing. After normalization of anemia, iron
repletion therapy should be continued for 3 to 6 months to replenish iron stores.® If
side effects limit tolerance or there is concem for malabsorption, intravenous iron
can be administered. Intravenous iron carries a higher risk of adverse reactions
including anaphylactic shock and arthralgia-myalgia syndroma.*

In patientz with IDA, a thorough history and physical examination should be ob-
lained to assess for localizing or Gl symptoms. In patients with a negative Gl warkup,
it is important to assess for other causes such as dietary nutrient deficisncies, non-GI
blood losses, frequent blood donation, and malabsorption syndromes, Hematology
consultation may be warranted.

Workup of fron Deficiency Anemia

In asymptomatic men and postmenopausal women with IDA and no other obvious
cause, bidirectional endoscopy with upper endoscopy and colonoscopy should be
performed. An upper Gl malignancy can be detected in 2% of patients and lower Gl
malignancy in 9% of patients."® Endoscopic evaluation can visualize findings to sug-
gest other Gl causes of chronic blood loss or malabsorption including inflammatory
bowel disease, celiac disease, peplic ulcer disease, gastric antral vascular ectasia
(also called watermelon stomach), and erosive esophagitis. The management of pre-
menopausal asymptomatic women with IDA and no other cbvious cause is less clear,
it is reasonable to initiate an empiric trial of iron supplementation and assess response
before bidirectional endoscopy.

The American Gastroenterological Association (AGA) does not recommend routine
concurrent ducdenal biopsies for celiac disease or gastric biopsies for Helicobacter
Pyiorifatrophic gastritis during the index endoscopy unless there are gross abnormal-
fies due to cost ineffectiveness.” Noninvasive serologic testing for celiac disease is
recommended before bidirectional endoscopy, and small bowel biopsies can be ob-
tained if these are positive or there are risk factors for celiac disease based on history
such as symptoms, concurrent autoimmune disease, or positive family history. If
endoscopic findings suggest celiac disease (mucosal scalloping, effacement of circu-
lar folds and villi, and pale or smooth, atrophic-appearing mucosa of the small bowel),
duodenal biopsies should be obtained.

Neninvasive testing for H pylor (with treatment if positive) is also recommended by
the AGA before endoscopy, due to the association of H pylon and gastric adenocar-
tinoma and peptic ulcer disease.’® In clinical practice, many patients directly referrad
for endoscopic evaluation of iron deficiency have not had earfier testing for H pylor or
celiac disease, and it is our practice to routinely obtain biopsies for both in this
SCEnaro.

Workup of Occult Gastrointestinal Bleeding

In patients with positive fecal occult blood testing without IDA, a colonoscopy should
be performed, with or without upper endescopy depending on the patient's symp-
toms. If no symptoms are present, colonoscopy does not reveal a bleeding source,
or IDA ig also present, the full bidirectional examination with upper endoscopy and co-
lenoscopy should be completed. If no source of bleeding is identified after bidirec-
tional endoscopy and IDA or positivity of FOBT persists, capsule endoscopy should
be performed. If video capsule endoscopy cannol be performed or there is high sus-
picion for small bowel pathologic condition, we may proceed directly to push

an
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enteroscopy to allow for possible therapeutic intervention. If there is any suspicion of
bleeding from a pancreatic or biliary source, endoscopy demonstrates an unusual
appearance of the ampulla, or lesions ara identified that cannot be complately
assessed with a forward-viewing endoscope, we perform side-viewing or cap-
assistad endoscopy.

Obscure Gastrointestinal Bleeding

Initial management of overt-obscure Gl bleeding is similar to any Gl bleeding and is
focused on resuscitation and achievement of hemodynamic stability. Given that
overt-ocbscure bleeding may be intermittent, the highest diagnostic yield is obtained
with rapid investigation. This is optimally within the first 2 hours via radiclogical
methods and 10 to 30 hours via endoscopy after adequate resuscitation.®'7 A general

approach is presented in Fig. 2 with specific investigations and considerations
detailed balow.

Repeat Bidirectional Endoscopy

If initial bidirectional endoscopy is negative, patients can be considered as having a
"potential" small bowel bleed. These patients should then undergo evaluation for a
small bowel source.2 When the initial upper endoscopy and colonoscopy were not
performed recently or if there is any question about the quality of the examinations,
it Is our practice to repeat bidirectional endoscopy to assess for commonly missed le-
sions (see Fig. 2). Evaluation of the upper Gl tract should be repeated in patients with
melena or hematemesis. We either start with a push enteroscopy or are prepared to

Oven bleeding with negative upper endoseopy, colonoscopy, and video
capsule endoscopy

¥
Obscure Gl Bleeding
v
Symolom-guided repeat endoscopy
Consider:
= Repeat upper endoscopy +/- push enteroscopy for hematemesis/melena

- Repeat colonoscopy with ileal intubation for hemntochezia
= Use of side-viewing scope or cap-assisted endoscopy

4 \

Treat lesions if present J | Megative

Consider:

+ Angiography

- MREor CTE

= Repeat video capsule or deep enteroscopy
+ Meckel's scan

« Intraoperative enleroscopy

= Provoked endoscopy

= Supportive care

Fig. 1,_ Diagnostic algorithm for approaching obscure Gi bleeding. CTE, computed tomo-
graphic enterography; MRE, magnetic resonance enterography.
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switch to an enteroscopa if tha repaat upper endoscopy IS unremarkable to assess for
commonly missed lesions in the distal duodenum and proximal jejunum, which may be
mora difflcult to visualize with video capsule endoscopy. 22

In a study of 95 patients undergoing push entercscopy for obscure Gl bleeding, a
suspected bleeding source was found in 41% of patients, and 64% of tha lasions iden-
lifisd were within the reach of standard upper endoscopy.’ The most common lesions
missed on Initial endoscopy include Cameron's erosions, arteriovenous malforma-
tiens of the stomach and proximal duodenum, and peptic ulcer disease, especially
with recent NSAID use.?

Additional techniques to improve diagnostic yileld of repeat upper endoscopy
include careful examination of the ampulla and periampullary region to assess for
hemobilia and duodenal lesions with side-viewing or cap-assisted endoscopy. Repeat
colonoscopy with lleal intubation should be considered if recurrent hamatochezia is
present and/for if repeat upper endoscopy evaluation is negative,’

Video Capsule Endoscopy and Deep Enteroscopy

In both overt and occult Gl bleeding, investigation of the small bowel is standard after
negative bidirectional endoscopy (see Fig. 2). Approximately 5% to 10% of Gl
bleading occurs between the Ampulla of Vater and the ileocecal valve with angiodys-
plasia accounting for 30% to 40% of bleeding lesions.?? Video capsule endoscopy is
the first test in most patlents to visualize actively or potentially bleeding small bowel
lesicns.? The most common cause of obscure bleeding differs based on age: in pa-
tients aged younger than 40 years, the most likely causes are small bowel tumors,
Meckel diverticula, angiodysplasia, polyposis syndromes, and Crohn disease. In pa-
tients aged older than 40 years, the most likely causes are angiodysplasia, gastric
antral vascular ectasias (GAVE), small bowel tumors, Dieulafoy lesions, and drug-
induced small bowel injury. In patients with possible small bowel stenoses, including
established Crohn disease, earlier small bowel surgery, and earlier radiation, caution is
needed due to the risk of capsule retention.?

If a source Is not clearly visualized on video capsule endoscopy, the presence of
blood seen on video capsule endoscopy can help localize the source of bleeding and
direct further endoscopic intervention such as push enteroscopy or device-assisted
enteroscopy (including single-balloon, double-balioon, and spiral technigues). A
meta-analysis of 39 studies of video capsule endoscopy and device-assisted entero-
scopy for overt-obscure Gl bleeding demonstrated a diagnostic yield of 44% to
100% for device-assisted entercscopy performed in the first 24 to 48 hours of bleeding
or combined video capsule endoscopy and device-assisted enteroscopy during
ongoing bleeding.'® Video capsule endoscopy before desp enteroscopy increases
diagnostic vield and directs the approach to be antegrade or ratrograde. In massive
hemormhage from the small bowel or when video capsule endoscopy is coniraindicated,
Initial deep enteroscopy may be appropriate, typically starting with an anlegrade
approach unless bleeding is suspected from the distal third of the small intestine.?
When no source is identifiad on a thorough deap enteroscopy examination, we mark
the deepast extent of visualization with a clip or tattoo to provide a landmark should
we need to repeat enteroscopy from the other direction or proceed with video capsule
endoscopy.

Motorized spiral enteroscopy is a new technique that seems to significantly shorten
procedure time and have a technical success rate comparad with other forms of deep
enleroscopy. In addition, motorized enteroscopy is much mora likely to allow for total
small bowel enteroscopy in one session. The technique of motorized small bowsl
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antaroscopy will likely result in a higher diagnestic and higher therapy yield than cther
forms of deep anteroscopy.

In patients aged younger than 40 years with obscure Gl bleeding, ulceration, or
bleeding from a Meckel diverticulum should be considered. This may be assessed
with video capsule endoscopy, which may reveal a diverticulum, or "double-lumen
sign,” and may show active bleading or colocalization with active bleeding.® A Meckel
scan may also detect tha presence of a Meckel diverticulum (see later discussion).

Computed Tomographic Enterography and Magnetic Resonance Enterography

Computed tomographic or magnetic resonance enterography (CTE/MRE) may help
identify a cause of bleeding. We consider CTE/MRE if a small bowel bleed is sus-
pacted but capsule endoscopy is negative, particularly if a small bowel space-
occupying lesion or metastatic disease is suspected. CTE/MRE can also be used
as a noninvasive evaluation when video capsule endoscopy is contraindicated.?
Both CTE and MRE involve administration of a high volume of oral contrast followed
by image acquisition with intravenous contrast in the arterial, enteric, and delayed
phases. Both technigues provide high spatial resolution, which may raveal polyps,
vascular malformations, or luminal lesion suggestive of neoplasms, strictures, inflam-
mation such as from NSAIDs or inflammatory bowel disease, and ectopic or hetero-
topic tissue.™ Angioectasias may show enteric phase enhancement on GTE, due to
their thin, tortuous vasculature with an arborizing pattern, which fades on delayed im-
ages.’ Arteriovenous malformations and arteriovenous fistulas may seem as avid
enhancemeant on CTE arterial phase imaging, which becomes undetectable on enteric
and delayed phase imaging.™

A meta-analysis of 7 studies including 279 patients suggested a diagnastic yield of
34% for CTE compared with 53% for video capsule endoscopy in cbscure Gl
bleeding."™ Disadvantages of CTE include radiation exposure, iodinated contrast
use, and patient need to tolerate oral contrast. MRE, which uses a gadolinium-
based IV contrast, is preferable to CTE In cases of iodine contrast allergy, pregnancy
before 25 weaks gestation or in younger patients. However, MRE cannot be used in
patients with noncompatible metal implants or devices, gadolinium allergy, high risk

for nephrogenic systemic fibrosis, or difficulty laying still for longer image acquisition
time than CTE.

Angiography

In cases of overt-obscure bleeding in which a source has not been andoscopically
identified in which brisk lower Gl bleeding is suspected, compuled tomography angl-

ography (CTA) is helpful for localization and conventional angiography for potential
therapeutic intervention.

Computed tomography angiography

CTA involves initial low-dose noncontrast image acquisition to assess for preexisting
hyperdense materials including pills, prior contrast, or retained barium, which could
interfera with interpratation.® Image acquisition is then done after administration of
intravenous iodinated contrast during the arterial phase 8 to 10 seconds after
adequate enhancement of the proximal portion of the abdominal aorta, which allows
extravasated contrast to accumulate in the lumen of the bowel.' A third image acqui-
silion is performed in the porlal venous phase about 50 seconds after the arterial

phase.’ Delayed imaging 90 to 120 seconds after injection may also be obtained
to assess for lower intensity bleeds, ™
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CTA is considered positive when active extravasation is visualized. This may seem as
a "blush” of hyperdense contrast material within the lumen of the bowel, a jet of contrast
in the case of a brisk arterial bleed, or a focus of contrast extravasation within the lumen
seen on delayed imaging that may be moving distally as the bowel peristalses.'

CTA has been shown to detect bleeding rates as low as 0.3 to 0.5 mL/min with a
meta-analysis of 672 patients finding a sensitivity of 85% and specificity of 92% for
acute Gl bleeding in selected patients. It is important to note that CTA only detects
acute, active bleeding during the image acquisition, as stigmata of Intermittent or
sarlier bleeding are not visualized. CTA is most helpful in the acutely, briskly bleeding
patient including patients who are hemodynamically unstable, aspecially 1o aid in
lacalization before directed angiography, which should be perfarmed within S0 mi-
nutes of CTA, if feasible. Risks of CTA include radiation exposure and the need for
iodinated contrast, which may be contraindicated in renal compromise.

Conwventional angiography

Conventional angiography has a lower sensitivity for the detection of active bleeding
than CTA, detecting bleeds at rates as low as 0.5 to 1 mL/min."® Angiography is typi-
cally used for patients who have a Gl bleeding source already identified such as on
CTA, or have been found to have a nonintervenable lesion or bleed refractory to inter-
vention on endoscopy. It also has a role in select cases with severa, aclive bleeding
that other modalities fail to localize. It is an invasive technique, accessible primarily
al large or academic hospitals, and involves administration of iodinated contrast,
which may not be possible in patients with significant renal disease or contrast allergy.
The primary advantage of angiography is the ability to intervene on identification of a
bleeding lesion without the requiremeant for bowel preparation.’ It has no rale in the
managament of occult bleading.

Tagged Red Blood Cell Scan

In cases of overt-abscure Gl bleeding, nuclear scintigraphy, or a tagged red blood cell
[RBC) scan may be helpful to verify if a Gl bleeding source is present. It can detect low-
intansity Gl bleeds at a rate as low as 0.05 mL/min.2 RBCs from the patient are radio-
labeled with Technetium (Tc) 99m and reinfused bafore imaging over 90 minutes. if the
bleeding rate is in the range of 0.1 to 0.4 mL/min and present during the continuous
phase of imaging or an “early blush" is present, a general area of bleeding can be iden-
titied to potentially guide angiographic, endoscopic, or surgical therapy.” If an initial
study is negative but thers is concern for rebleeding, the patient can be reimaged
with the same-tagged bolus for up to 24 hours.' However, sensitivity for G bleeding
is low with up to 85% of Gi bleeding sources missed,? Furthermore, the utility in local-
ization is limited to a general area in the body rather than an anatomic position in the Gl
tract to guide further endoscopy and therapy. Surgery should not be performed when
the bleading site is only localized on a tagged RBC scan. Given the poor ability to
localize bleeding, CTA has largely supplanted its use, and we no longer routinely
obtain tagged RBC scans in our clinical practice.

Meckel Scan

In patients with a suspected bleeding Meckel diverticulum but inconclusive testing
including video capsule endoscopy, invesligation with 99mTc-pertechnetate scintig-
raphy (Meckel scan), can detect ectopic gastric mucosa within a Meckel divertic-
ulum.? The sensitivity is reported as 85% to 100% in the pediatric population and
up to 62% patients in patients aged older than 16 years.' False-negative results
are possible if the diverticulum contains only ectopic pancreatic tissue and no ectopic
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gastric tissue (although these types are much less likely to bleed because the acid
sacrated from the gastric type mucosa causes small bowel ulcerations that bleed)
or false positives if other sources of ectopic gastric mucosa (such as duplication cysts,
gastrogenic cysts, or enteric duplication cysts) are present.™ A Meckel scan does not
datect Gl bleeding, and further workup such as video capsule endoscopy or antero-

scopy Is necessary to assess if a Meckel diverticulum, if detected, is the bleeding
souUnca,

Provoked Angiegraphy and Endoscopy

Provoked endoscopy refers to the administration of antiplatelet andfor anticoagulant
agents to provoke bleeding and thereby elucidate bleeding sources during endoscopy
or angiography. This strategy can be considered in obscure Gl bleeding after other
methods of radiographic or endoscopic identification of bleeding have not been suc-
cessful, especially if bleeding may be due to vascular lesions such as angioectasias
and Dieulatoy lesions that may not be visible unless actively bleeding. It is recommen-
ded that provoked endoscopy only be performed in centers where there are ampla
ancillary resources, including intensive care units, angiography, and surgery. In addi-
tion, this should be limited to centers capable of performing device-assisted entero-
scopy to ensure the entire Gl tract may be accessed given the risk for uncoentrolied
sevara bleeding and death. All potential sources (especially variceal) must be appro-
priately managed before proceeding with provocation, and same-admission pan-
endoscopy should be negative. Additionally, careful attention should be provided to
potentially provoking non-Gl bleeding, especially at vascular access sites and in the
brain.

Provocation agents include antiplatelet agents, anticoagulants, vasodilators, and fi-
brinolytics. Heparin is most commonly used. Antiplatelet agents such as clopidogrel
may be especially helpful for patients in whom bleeding is thought to be worsened
by platelet dysfunction such as those with Heyde syndrome with acquired von Wille-
brand factor deficiency or in patients with left-ventricular assist devices, One study
used a bolus of 5000 units of heparin 12 hours before endoscopy, infused to a target
partial thromboplastin time (PTT) between 79 and 118 seconds, and held 6 hours
before endoscopy.'® The glycoprotein libdlia inhibitor abeiximab may be a more con-
sarvative option due to its short half-life and easy reversibility with platelet administra-
tion.'® Dabigatran is another option, suggested at a dose of 150 mg, which peaks in
2 hours and its reversibility with the administration of idarucizumab.'® Vasodilators
such as tolazoline and nitroglycerine as well as fibrinolytics such as urokinase and
streptokinase have also been used.® There is no data on the use of newer short-
term agents such as bivalirudin, A recent study of 27 patients with obscure Gl bleeding
who underwent a total of 38 provoked endoscopies demonstrated a diagnostic yield
of 27% to 71%. Although this study noted no adverse events, the patients ranged in
transfusion requirements from 3 1o 67 units of packed RBCs with the average trans-

fuslon requirement of 13 units per patient, Others have demonstrated limited benefits
and questionable cost-effectiveness and safety.?

Intracperative Enteroscopy

Intrapperative enteroscopy involves endoscopic evaluation during laparotomy. This
may be achieved by the introduction of an endoscope through an enterostomy
created during the operation or through an oral or anal route with assistance of the sur-
geon in guiding the instrument through the bowel. Intracperative enteroscopy may be
indicated if a lesion has been identified, which cannot be treated by any other mea-
sures or if a significant bleeding lesion remains obscure after extensive earlier
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Investigations have not elucidated a source and ovart rapid bleeding iz prasent.® Tat-
loos placed during prior endoscopic examinations may be helpful in guiding intracper-
ative enteroscopy.? Intraoperative enteroscopy can allow for complete evaluation of
the =mall bowel in 57% to 100% of cases with [dentification of a bleeding source in
up to B0% of cases.’™ However, 13% to 52% of patients experience recurrant
bleeding, and overall reported mortality is 5% and morbidity ks 179%."? Given the sig-
nificant operative morbidity and mortality, the technical difficulties to avoid overdisten-
sion and laceration of the mesentery, the extensive time that may be neaded, and the
required coordination of providers (endoscopists and surgeons), intraoperative
enteroscopy is a last-rasort diagnostic option primarily in patients with ongoing trans-
fusion dependence with refractory, severe, and active Gl bleeding.

SUPFORTIVE CARE

Maintenance of hemodynamic stability s imperative in the management of all Gl
bleeding. All patients should be resuscitated with intravenous fluids and RBC transfu-
5ions to support cardiac output. Thrasholds for erythrocyte transfusion are dependent
on the clinical scenario because patlents with active cardiovascular disease or end-
stage renal disease have higher target hemoglobin levels. Erythropoietin administra-
tion may be administered to stimulate erythrocyte production in the presence of
chronic renal disease in patients with slow occult-obscure Gl bleeding. In patients
with Gl bleading on medications that are associated with bleeding, such as anticoag-
ulants, P2¥12 inhibitors, aspirin, and NSAIDs, these should be discontinued if no
longer indicated. An interdisciplinary risk-benefit discussion that considers the throm-
boembolic risk versus the bleeding risk may be needed. Comprehensive efforts should
ba mada to control the bleeding source before discontinuing medicatlons with an
ongoing indication, It is critical to get patients back on their antithrombofic medica-
ficns as soon as possible if given for secondary prevention.

Medical therapy includes iron replacement in IDA. In patients with IDA and initlal
negative upper endoscopy and colonoscopy, empiric iron replacemant may result in
the resolution of anemia in up to 83% of patients.'®

Patients with significant aortic stenosis and Heyde syndrome are recommended to
have aprtic valve replacement,? In patients with obscure Gl bleeding secondary to
angicdysplasias, especially in patients with hereditary hemorrhagic telangiectasia
(HHT), additional options for medical therapy include octreotide, thalidomide, and hor-
monal therapy. Octreotide, a synthetic mimic of somatostatin, can inhibit the release
of cholecystokinin, secratin, and vasoactive peptide, which In turn reduces splanchnic
blood flow and thus may help to improve Gl bleeding.*

Thalidomide downregulates vascular endothalial growth factor thus inhibiting angio-
genesis and may improve bleeding from anglodysplasia, obscure Gl bleeding, HHT,
and Crohn disease.? Nevertheless, thalldomide must be used with caution and only
in select patients due to toxicities including birth defects, neuropathy, rash, constipa-
tion, and somnolence.? Finally, some studies suggest a possibla benafit with hormonal
therapy, such as combined estrogen and progesterons therapy, in angiodysplasia,
occult GI bleeding, and HHT patients with concurrent renal disease.®*

SUMMARY

The diagnostic approach to occult and obscure Gl bleeding conlinues 1o evolve
because advances in the praclice of gastroenterclogy and endoscopy improve diag-
nostic and therapeutic abilities. Video capsule endoscopy has allowed noninvasive
endoscopic exploration of the entire small bowel and is routine in the investigation
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of occult and obscure Gl bleeding. We provide contemporary definitions of occult and
obzcura Gl bleeding and discuss an approach to the history, physical examination,
diagnostic testing, and management. The currant recommendations for the diagnostic
evaluation of occult and obscure Gl bleeding are surmmarized, and we provide addi-
tional perspective from our clinical experience. The management of occult and
obscura Gl bleeding remains challenging; however, both diagnosis and therapy are
improving with advances In endoscopy including motorized small bowel enteroscopy.

CLINICS CARE POINTS

# Overt Gl bleeding Is bleeding evidenced by visible bright red or altered blood in emesis or
stool, and initial management should focus on resuscitation before endoscopic evaluation.

Incontrast, occult Gl bleeding is defined by a positive FOBT andfor IDA with no other obvious
caule.

» Occult Gl bleeding warrants workup with symptom-guided or bidirectional endoscopy, small
bowel investigation, and/or evaluation for iron malabsorption.

+ Obscure Gl bleeding is defined as Gl bleeding without a source after complete endoscopic
examinations, including small bowel investigation,

+ Evaluatlon of obscure GI bleeding may be challenging, and strategies include repeat
bidirectional endoscopy, deep enteroscopy. radiologic enterography including
anglography, tagged RBC scan, Meckel scan, and provoked endoscopy.

+ When obscure Gl bleeding persists despite a thorough negative workup, management
should focus on supportive care and potential pharmacologic management of bleeding.
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# Disulafoy lesions

KEY POINTS

» Small bowsl capsule endoscopy Is the primary method usad to investigate the crigin of a
suspected small bowsl bleading.

+ Small bowel endoscopists should review capsule videos befors procaeding with ando-
scople treatment to not only clarity the diagnosis of the lesion present but to also deter-
mine the bast andoscopic aquipment and inssartion routa for treatmant.

« The mest commen cause of small bowel bleeding are angioectasias, which prefarably are
treatad with argon plasma coagulation.

+ Marking the adjacent area of Bleading can facilitate future repeal endescopy procaduras,
intervanticnal radiclegy angicembolization, and/cr surgary, if nesded,

+ Recurrence rates of amall bowal bleading are high depending on the lasion found, and in
many patients, alternatives to andoscopic treatmant are needed.

INTRODUCTION

Small bowel bleeding Is bleeding of unknown origin that persists or recurs after a
negative initial bidirectional endoscopy evaluation.’? Small bowel bleeding originates
batween the ligamant of Treitz and the ileccacal valve. Small bowel bleeding can ba
challenging to localize and treat. Approximately 5% of all gastrointestinal (Gl) bleeding
(GIB) in patients originatas from the small bowel.? The Amarican College of Gastroen-
terclogy in 2015 and the American Society for Gastrointestinal Endoscopy published
guidalines on the evaluation and management of small bowel bleeding.®* Guidslines
published in Europe and Japan are similar.5" This aricle provides current avidence
and a discussion on endoscopic treatment of small bowel bleeding consistent with
these guidelines.
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ETIOLOGY

Although thare are many causes of small bowel bleeding, angioactasias are the most
common and account for up to 30% to 40% of cases and are often endoscopically
treated.® Additional eticlogies include other vascular lesions (Dieulafoy lesions, which
can be managed endoscopically, and small bowel varices), medications including
non-stercidal anti-inflammatory drug (NSAID)-induced erosions and ulcers, ulcers in
the setting of Crohn's disease (which can sometimes be managed endoscopically if
a bleeding site is visualized), and less commonly, benign and malignant lesions
(gastrointestinal stromal tumors, carcinoid tumors, lymphomas, and adenocarci-
nomas), Meckel's diverticulum-related ulceration, radiation enteropathy, and acrtoen-
taric fistulas, all of which often require surgical managamant.“""“ A thorough history
and consideration of tha patient’s age, comorbidities, and medications are important
when trying to determine tha eticlogy of a suspected small bowel bleeding as well as
subsequent therapeutic options.”

EVALUATION

The evaluation of small bowel bleeding should start with a thorough history, physical
examination, and review of results of previous evaluations. Once initial bidirectional
endoscopy is negativa, the first step in evaluating a suspected small bowel bleeding
is small bowe! capsule endoscopy (SBCE). Additional tests may be indicated and
can include push enteroscopy (PE), device-assisted enteroscopy (DAE) such as
single-ballon or double-balloon enteroscopy, computed tomographic enterography
(CTE), computed tomographic angiography (CTA), magnetic resonance enterography,
and intraocperative enteroscopy depending on the clinical situation.

Small Bowel Capsule Endoscopy

SBCE is a minimally invasive, well-tolerated diagnostic tool that allows visualization
of the entire GI tract, especially the small bowel in its entirety, without exposing the
patient to additional risks, such as sedation.®®2' Contraindications to SBCE include
partial or intermittent small bowel obstruction and pregnancy. For patients unable
to swallow due to dysphagia, the capsule can be placed endoscopically. Even
though there is a US Food and Drug Administration (FDA) boxed warning that
capsule endoscopy is contraindicated in patients with pacemakers and implantable
defibrillators, studies have not found evidence that the devices interfera with each
other. 2222 However, In patients with left ventricular assist devices (LVADs), there
may be some loss of images with the video recording. Nevertheless, SBCEs are
used in these patients as well. SBCE increases the yield of DAE and can be helpful
when deciding the optimal DAE approach—anterograde versus ratmgrada,*‘ Evi-
dence suggests that shorter intervals between a bleeding episode and SBCE
(including when done as an inpatient) increase the vield and positively influence
management and outcomes.?* Another consideration of SBCE is pre-procedure
bowel preparation. Currently, there is no universal guidance on the timing or
method of pre-procedure bowel preparation if even needed. Data regarding the
timing of pre-procedure bowel preparation are mixed with studies evaluating pre-
procedure bowel preparation administration 4 to 12 hours before SBCE. 2527 There
are data to support both pre-procedure bowel preparation and the lack of one. Two
randomized controlled trials (RCTs) and a meta-analysis suggest that there is no
difterence in mucosa visualization when comparing a clear liguid diet to purgative
administration before SBCE.*®2° On the other hand, a recent multi-center RCT
showed better mucosal visualization when 1 L of polyethylena glycol was
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administered before SBCE when compared to fasting alone.®® Other pre-SBCE in-
terventions have been looked into including antifoaming agents, prokinetics, and
combination of purgative and antifoaming agent without any significant clinical
impact. The analysis and results of those separate studies are outside of the scope
of this review.

Entercscopy

“Enterascopy” as a general term refers to the passage of an adult or pediatric colon-
oscope or dedicated enteroscope beyond the ligament of Treitz. In patients with
ongoing bleading after negative SBCE and CTE, enteroscopy is the next step in the
evaluation of small bowel bleeding. There are several different entaroscopy methods.
The most significant advantage of enteroscopy over SBCE is the ability to perform
therapeutic interventions. Dapending on the equipment and technigues used, it is esti-
mated that 25 to 80 cm of the jejunum distal to the ligament of Traitz can be evaluated
with PE.?" In selected patients, such as those with lesions in the distal duodenum or
proximal jejunum, PE should be performed after SECE.

Another enteroscopy method is DAE which can include double-balloon entero-
scopy, single-balloon enteroscopy, and spiral enteroscopy (a motorized version of
this device which is not available in the United States).®® Each technique is based
on different overtube designs to minimize small bowel looping. With DAE, it is esti-
mated that 240 to 360 em beyeond the pylorus can be evaluated in the anterograde
approach and 100 to 140 cm beyond the ileccecal valve with the retrograde approach.
The accessibility of DAE is limited by both endoscopist training and equipment avail-
ability and may require referral to a center of expertise. Lastly, intraoperative entero-
scopy is performed by inserting an enteroscope through an enterotomy site, orally, or
rectally during surgery.®-** In general, intracperativa enteroscopy is avoided and is
considered the last endoscopic resource for persistent bleeding after failure of less
invasive methods of evaluation.

ENDOSCOPIC TREATMENT

In this review article, the authors propose an algorithm for endoscopic treatment of
small bowel bleeding (Fig. 1). In patients that present with GIB, an upper and lower
source of bleeding should be ruled out with an esophagogastroduodenoscopy and
colonoscopy (“bidirectional endoscopy") before starting an evaluation for small bowel
bleeding. The evaluation for small bowel bleeding should start with SBCE as this mo-
dality has highest sensitivity in detecting bleeding lesions.? If culprit lesions are
detected on SBCE, the appropriate endoscopic modality should be chosen based
on the location of the lesion, PE should be used for proximal small bowel lesions (distal
duedenum and proximal jejunum) and DAE for more distal small bowel lesions (mora
distal than proximal jejunum), as well as for further diagnostic evaluation of possibla
small bowal bleeding in the setting of negative SBCE. If PE or DAE are negative,
and the patient is hemodynamically stable with reassuring laboratory indices of ane-
mia (eg, stable hemoglobin and hematocrit), observation and supportive treatment
{eq, iron supplementation, discontinuation of antiplatelets and/or anticoagulation if
clinically appropriate, and periodic blood transfusions) are suggested. If PE or DAE
are negative, and the patient has ongoing symptomatic bleeding, CTA with subse-
quent interventional radiology and/or surgical refarrals should take place. Occasion-
ally, tagged red blood cells (RBC) scans are done but these are not clinically useful
as localization of bleeding is challenging. Meckel's scans are only useful if a Meckel's
dwerticulum has gastric mucosa; those that do not will have false-negative scans. An
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Fig. 1. Proposed algorithm for endoscopic treatment of small bowel bleeding. "Enteroscopy
method should be chosen based on lesion location in the small bowel, possible contraindi-
cations to the procedure, and local availability and expertise.

Iimportant rule of thumb is that every patient needs to be assessed individually (eg,
age, functionality, comorbidities, medications, life expectancy, and goals) in order
to weigh the benefits and risks of the invasive evaluation methods and therapeutics
in shared decision-making.

Enteroscopy is the most useful intervention in small bowel bleeding because it facil-
itates all therapeutic modalities, including hemostatic treatments (by argon plasma
coagulation [APC], injection therapy, and hemoclip placement).”3545

Given that angioectasias are the most common etiology of small bowel bleeding, the
endoscopic treatment of small bowel bleeding is largely focused on treating these
vascular lesions. Unfortunately, high quality data are unavailable when it comes to
the eflectiveness of different endoscopic treatment modalities of angioectasias, and

small bowel bleeding in general, Additionally, the data available show only modast
reduction in blood loss and transfusion requirement,346.47
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Angloectasias

Angicactasias represent a diagnostic and therapeutic challenge. Most small bowal
angloectasias are not bleeding at the time of detection during endoscopy, including
on SBCE. In addition, bleeding from angicectasias can cease spontanecusly. It re-
mains unclear if treating some or all angicectasias sean results in iImproved patisnt
putcomes related to number of endoscopic procedures, subsequent radiologic
studias, hospitalizations, surgical intervantions, or mortality. Data suggest that endo-
scopic treatment can stabilize the hemoglobin level and reduce the need for blood
transfusions.*® However, up to 50% of patients with angicectasias found, that are
not treated, do not have bleeding again over several years of follow-up.?

Since numerous angioectasias throughout the small bowel can be found In up to
839% of patlents,® detarmining a suitable insertion route (anterograde or oral, vs retro-
grade or rectal) is neadad by calculating the burden of angicectasias that are acces-
slbla with each potential route. Data suggest that an anterograda or oral route usually
represents the highest yield for treatment of angioectasias. Some studies have sug-
gested that using bowsl transit time on SBCE may be helpful in determining which
insertion route to use.5? These studies suggest that a lesion found in the first 67%
of small bowel transit time is likely to be accessible by the anterograde route. Howeav-
gr, & caveat with calculating small bowel transit time in this fashion is that transit delays
through the small bowel by the capsule device may impact the percentage of time
calculated. For exampla, a prolonged transit delay in the ducdenum could artificially
increase tha calculated time for the distal small bowel leading to an incorrect decision
to pursue a retrograde approach rather than a correct anterograde approach,

Small bowel endoscopists should review capsule videos befora proceeding with
endoscopic treatment to not only clarify the diagnosis of the lesion present (ag, if a lesion
is truly an angioectasia or actually an area of non-specific erythema which would not
require endoscopic treatment) but to also determine the best insertion route for treat-
ment (refer to Isenberg G. ASGE Video Tips: Top 10 Tips for Obscure Gl Bleeding:
Four Part Series. 2023: leam.asge.org). The decision to proceed with endoscopic ther-
apy also depends on the number, size, and distribution of angicectasias as well as tha
saverity of bleeding. For example, a singla or few small angicectasias noted on small
bowel capsule endoscopy in a patient with mild iron deficiency anemia is not likely to
benefit from deep small bowsl enteroscopy freatment. In addition, on the other end of
the spectrum, an older patient with multiple co-morbidities (Including cardiopulmonary
and renal diseasas) who has intermittent bleading from angioectasias is unlikely to
benefit from repeatad deep small bowel enteroscopy therapy as angioectasias inthis pa-
tient population often recur despite endoscopic treatment.*® In such patients, periodic
iron therapy or intermittent blood transfusions may be a preferable treatmant strategy.

The endoscopic technigues and tools used to treat angioectasias have been extrap-
olated from their use to treat vascular lesions in the upper Gl tract, with APC being the
most commonly used modality. APC involves the use of a jet of lonized argon gas that
is directed through a proba that passes through the endoscope, allowing the transmis-
sion of the gas to target tha lesion without direct contact with the mucosa.®' Due toits
efficacy and low incidence of complications, APC has becoma the most widely used
method for treating small bowel angioectasias.3 Another tharmal therapy which is
less commonly used is bipolar cautery.

Mechanical hemostasis can also be achieved using hemoclips. Hemoclips can be
altempted for the management of large angicectasias or arterial lesions such as Die-
ulafoy lesions and larger arteriovenous malformations (AVMs).5 Hemoclips can be
used in combination with APC and/or epinaphrine injection for high-risk lasions as
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wall. Additionally, there are data to suggest that combination therapy when treating
large AVMs in LVAD patients has a higher success rate when comparad to APC
alone.** Though less common than APC and machanical hemestasis, sclerotherapy
may be used and has demonstrated moederate success.®®

Dieulafoy Lesions

Bleeding from small bowel Disulafoy lesions also represents a diagnostic and thera-
peutic challenge. These lesions typically present with severa overt GIB requiring trans-
fusion of multiple units of blood. In a study using double-balloon enteroscopy.
Dieulafoy lesions were identified as a source for overt GIB in 3.5% of all patients,
with most of these lesions located in the jejunum.® Disulafoy lesions are difficult to
find and treat as thay intermittently bleed and on many occasions are not seen during
endoscopic evaluations when they do stop bleeding. Multiple endoscopic and radio-
logic examinations are somelimes required to ultimately identify these lesions.

The ocptimal endoscopic therapy for bleeding Dieulafoy lesions is unknown as there
are no large clinical trials evaluating endoscopic intervention. MNevertheless, endo-
scopic intervention is often recommended as a first-line therapy. Because Dieulafoy
lesions are arterial in nature, hemostasis with either hemoclip(s) placement or combi-

nation treatment using cautery (such as bipolar or APC), epinephrine injection, and
hemoclips is recommended, 1858

Ulcers

Another source of small bowel bleeding which is identifiable with SBCE and entero-
scopy are ulcers, which can be medication related (eg, NSAID), infectious (eg, tuber-
culosis), or inflammatory (eg, Crohn's disease). Bleeding from ulcers can be treated
using similar endoscopic technigues mentioned earlier, including combinations of me-
chanical hemaostasis, coagulation, and/or injection therapy. If ulcers are identified and
suspected to be medication-related, the offending agent should be discontinued if
possible. If ulcers are identified and thought to be due to infectious eticlogy, the un-
derlying infection should be treated. In both scenarios, repeat SBCE can be consid-
ered in 6 to 8 months to confirm ulcer resolution. If the ulcers are still present on
repeat SBCE, PE or DAE can be considered for biopsies. If ulcers are identified on
SBCE and suspecied to be due to Grohn's disease, the authors suggest either empiric
treatment for Crohn's disease with consideration of repeat SBCE in 6 to 8 months to
assess for mucosal healing (with an antecedent patency capsule sometimes needed if
stricturing Crohn's disease is suspected clinically), or depending on the location of the
ulcers, PE or DAE for endoscopic evaluation and biopsy (if doing so would change pa-
tient management).*”

Fig. 2 outlines a proposed algorithm that can be of aid when deciding on the endo-
scopic treatment modality of commonly encountered small bowel bleeding lesions.

The complication rate of therapeulic enteroscopy is as high as 895,7952.58 Thara is a
risk of pancreatitis (0.3%) associated with anterograde DAE. The mechanism of DAE-
related acute pancreatitis is thought 1o be refated to traumatic or ischemic injury to the
pancreas during push-and-pull maneuvers,**® The risk of DAE-related acute pancre-
atitis may be reduced by a careful, atraumatic technique designed to minimize me-
chanical stress and avoiding balloon inflation in the proximal duadenum.

WHEN ENDOSCOPIC TREATMENT FAILS OR IS NOT FEASIBLE

Patients who present with brisk bleeding suspected to originate from the small bowel
and are hemodynamically unstable might not be suitable for endoscopy. In this
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Fig. 2. Proposed algorithm for different endoscopic treatment maodalities for most commeon
small bowel bleeding lesions. “Argon plasma coagulation is preferred but bipolar therapy
and hemoclips can be used, ®*Dieulafoy lesions should be treated with combined therapy
that ¢an include epinephrine injection. 'If the ulcers are still present, depending en the loca-
ton, push enteroscopy versus device-assisted enteroscopy can be considered for biopsies.

salting, as well as in the case of prior and recently failed endoscopic hemostasis, CTA
snould be considered with angiography and subsegquent embaolization, although it
should be recognized that interventional radiology is not available in every hospital
selfing. Surgical treatment of midgut bleeding is generally performed when interven-
tional radiclogy is unavailable or not feasible. Intraoperative enleroscopy may be per-
lormed during laparotomy or laparoscopy through an enterotomy or via peroral or
recial route. This technigue is associated with a considerable risk of complications,
including prolonged ileus, wound infections, adhesive intestinal obstruction, and mor-
1ality. 384 SBCE, tattooing and/or hemoclip placement performed during DAE, and/or
angiographic techniques are useful to guide surgery.®*®® In these cases, intraopera-
tive enteroscopy should be available to allow identification of the source of bleeding
and allow for both endoscopic and surgical hamostasis. ®

In the case of angioectasias, unfortunately for many patients, a single endoscopic
procedure to treat angioectasias does not result in a durable response. A recent
mela-analysis revealed that the pooled re-bleeding rate after treatment of angioecta-
sias was as high as 43%.%® Al 5 years, the incidence of recurrent bleeding from
angicectasias increases to 63% despite endoscopic therapy.”® Recurrence of
angioectasias is likely driven by persistent underlying comorbidities (including cardio-
pulmonary and renal disease as well as the use of anfiplatelets and anticoagulants
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which can increase bleeding risk). In addition, angicectasias missed or beyond the
reach of enteroscopy procedures may contribute fo recurrent bleeding. In these situ-
ations, alternative conservative (iron and/or periodic blood transfusions) and/or med-
ical therapy (such as thalidomide or somatostatin analogs) may be indicated.

Thus, patients with complicated comorbidities would benefit from evaluation and

planning of available treatment options, including conservative and/or medical treat-
ments, beyond endoscopic tharapy.

FUTURE CONSIDERATIONS

Future research is also needed to determine the optimal interval between SBCE with
positive findings and entercscopy to determine when enteroscopy therapeutic yield is
highest. Large multi-center randomized clinical trials are needed to evaluate the effi-
cacy of different endoscopic treatments of small bowe! angioectasias and small bowel
bleeding lesions in general. However, the relative rarity of these lesions makes these
studies difficult. At the time of writing of this review article, motorized spiral enterg-
scopy has not been approved for use in the United States by the FDA. An international,
miulticenter, prospective, observational study fram Europe showed that moterized spi-
ral enteroscopy was safe in a large cohort of patients, some of them post-surgical and
with allered anatemy. The learning curve was short for the endoscopists, and there
was no increase in adverse effects when patients had altered anatomy.™ These find-
ings are promising, but future larger studies and comparison of motorized spiral
enteroscopy with other enteroscopic modalities are needed, and may be neceszary
prior to FDA approval of this medality in the United States.

SUMMARY

Endoscopic therapy of small bowel bleeding should only be undertaken after consid-
eration of the different options, and the risks, benefits, and alternatives of each option.
For example, in an older patient with numerous comorbidities who has angioectasias
of the small bowel, it may be more prudent to consider periodic iron infusions and
blood transfusions with possible medical therapy then to pursue an aggressive and
repeated endoscopic treatment approach.

Endoscopic therapy options for small bowel bleeding are like those treatments used
for other forms of bleeding in the upper and lower gastrointestinal tract. However, he-
mostatic powder spray agents, over-the-scope clips, and neodymium:yttrium-
aluminium-garnet (Nd:YAG] laser do not have catheters long enough for most of the
device-assisted enteroscopes used in practice currently. Typically, injection sclero-
therapy with diluled (1:10,000) epinephrine, APC, and hemoclips are used to treat
small bowel bleeding. Due to the thin wall of the small bowel, endoscopic therapy
should be carefully employed to avoid risk for perforation,

The cheice of which method to use is often dependent on the type of bleeding lesion
encountered. For example, angioectasias or other vascular maliormations are treated
with APC or sometimes hemoclips. On occasion, a larger angioectasia requires
epinephring injection for treatment to risk for perforation related to prolonged duration
of coagulation. An ulcer or a Dieulafoy lesion is often treated with epinephring injection
and/or hemoclips.

Marking the adjacent area of bleeding with either a submucosal injection of carbon
black tattoo (after initial submucosal pillow formation with saline to aveaid injecting ink
into the peritoneum or mesentery) and/or a hemoclip can facilitate future repeat endo-
scopic and/or surgical intervention (using the tattoo) and/er interventional radiclogy
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angioembaolization. The tattoo (endoscopy and surgery) or hemoclips (radiclogy) serve
as a guide for localization for additicnal treatment as needed.

Future research in the best, most effective type of treatment for each type of small
bowel bleading lesion and the ability of endoscopic treatment to impact on patient
outcomes depending on patient characteristics is needed. Further advances in tech-
nology, including the use of artificial intelligence in identitying the optimal strategy for
endoscopic managemant of small bowel bleeding, will likely yiald improvement in the
care of these patients.

CLINICS CARE POINTS

+ In many situations, clinical management of small bowel bleeding should involve a multi-
disciplinary approach,

« Review of SBCE videos, not images, is important in confirming the lesion(s) of interest, and
identifying next steps in management, including decision 1o pursue an anterograde or
retragrade approach for deep small bowel enterascopy (if needed) and accessory equipment
needed during enteroscopy, if pursued.

+ Endoscopic treatment of small bowel bleeding is dependent on the lesion(s) encountered,

+ Recurrent obscure small bowel bleeding often requires an algorithmic approach, including
repeat evaluation to localize the source such as repeat SBCE, deep small bowel
enteroscepy, and CT angiography, based on variouws clinical factors.

» Patients with severe comorbidities often benefit from conservative andior medical
approaches, and shared medical decision-making should be utilized for all patients.
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KEY POINTS

+ Colonoscopy is the most accurate method to diagnose and treat divarticuta hamorhage.

+ Risk stratification with diverficular stigmata of hemorthage and monitesing undartying
artarial blood flow facilitate accurate diagnosis and definitive colon hemostasis,

+ Clinical outcomes are improved by urgent colonoscopic diagnesis and treatment of dafin-
itive diverticular hemaorrhaga.

IINTRODUCTION
_tﬂarkgmund

lln adult patients who present to the hospital with severe hematochezia (eqg, red blood
1or clots per rectum), the most common colon diagnosis reported is diverticular hem-
torrhage.'? Hematochazia or lower gastrointestinal (LGI) bleeding is reported to have
ian annual incidence of about 20 cases/100,000 population, but with a much higher
trate in the elderly.® The majority of the patients with severe hematochezia from colon
1sources are older than 70 years and present to the hospital with painless bleeding,
ianemia with a decrease in hemoglobin from baseline, but usually without syncope
1or major changes in orthostatic pulse or systolic blood pressure.’- The most common
icolonic diagnoses by urgent colonoscopy among 882 patients with severe LGI
Ibleeding reported in descending order are diverticular (TIC) hemorrhage (32.3%),
I schemic colitis (11.2%60), internal hemorrhoids (10.49%), post-polypectomy-induced ul-
1 cer hemorrhage (8.1%), rectal ulcers (8.29%), and other forms of colitis (7.1%). Refer to
“Table 1 for further details.*

The current endoscopic diagnosis and treatment of documented, acute colon diver-
tticwlar hemorrhage is the focus of this report. There are several reasons for this
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Table 1
Eight most common colonic sources of severe hematochezia (BB2 cases) (expressed as percent
of colonic sources)
Diverticulosis (Det/Pres) 32.3%
Ischemia 11.2%
Internal hemorrhoids 10.4%
Post Palypectomy Ulcer 9,1%
Rectal ulcers B.2%
Colitis (UE, €. dif, Crohn’s other) 7.1%
Colon angiomasXAT 6.8%
Colon CA or Polyps 5.0%

Diverticulosis Ded is definitive and Pres is presumptive. UC is ulcerative colitis. C. dif is Clastridium
dificile. ®XRT is radiation telangiectasia. Colon CA is cancer, (Data from Jensen D, Management of

patients with severe hematochezia-with all current evidence available. Am J Gastroenterol
2005;100:2403-2406.)

emphasis, The first is because TIC hemorrhage is the most common diagnosis in older
adult patients who are hospitalized with an acute severe LG| hemorrhage. The secondis
that urgent colonoscopy for diagnosis and hemostasis is feasible, safe, and effective
when performed by experienced endoscopists in the United States or elsewhere. 2+
Clinical outcomes have been improved with this management. Third, in referral hospi-
tals which have colonoscopists with expertise in performing urgent colonoscopy and
diagnosing diverticular hemorrhage, this approach has replaced emergency angiog-
raphy and surgery. That is because it is more often available, diagnostic, and safer
and more cost effective than non-endoscopic treatments, especially for elderly pa-
tients.%® Part of the reason for this change in usual freatment is that colonoscopic he-
mostasis itself has improved over the last 3 decades from treatment with less effective
injection of epinephrine” to use of more effective hemostasis techniques including ther-
mal coagulation, rubber band ligation, through-the-scope hemoclips, combination
treatments, and large over-the-scope hemoclips targeted at the bleeding site.*™"®
The diagnosis of definite diverticular hemorrhage has also improved. Similar to
peplic ulcer bleeding (PUB) where stigmata of recent hemaorrhage (SRH) have been
utilized to risk stratify for rebleeding,'” active bleeding and other non-bleeding SRH
have been applied for diagnosis, risk stratification, and treatment of definitive TIC
hemorrhage.?45'%2! To improve risk stratification and treatment of definitive TIC
hemorrhage beyond ulilizing visual SRH alone, Doppler endoscopic probe (DEP)
manitoring of arterial blood flow underneath SRH has also been utilized.'®#%2 DEP
has helped define the natural history of definitive diverticular hemorrhage which has
led to recognition that all TIC SRH have a high risk for rebleeding. By expanding
TIC SRAH to include flat spots and biood flow detection by DEP, there is an overall in-
crease in the rate of diagnosis of definitive TIC hemorrhage on urgent colonoscopy.2®
DEP monitoring of arterial blood flow after colonoscopic hemostasis has also resulted
in higher rales of definitive hemostasis when there is obliteration of arterial blood flow
underneath TIC SRH, similar to reports for nen-variceal upper gastrointestinal (UGH) le-
sions.” These technical advances and changes have contributed to an evolution in
patient management, colonoscopic diagnosis, and colon hemostasis with subsequent
improvements in clinical outcomes. That is when clinical results of current colono-
scopic hemostasis are compared with medical management, angicgraphy, and sur-

gery for treatment of acute diverticular hemorrhage. These results will be described
and discussed in detail in this article.
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The specific aims of this report all relate to acute TIC hemorrhage and include(1) to
present the rationals, methods, and results for early colongscopic diagnosis and treat-
ment, (2) o review the short-term natural history of definitive TIC hemarrhage based
upon SAH and DEP monitoring, (3} to describe short-term and long-term rebleeding
rates after colonocscopic hemostasis in comparison with medical treatment, angio-
graphic embolization, and surgery, (4) to discuss a new approach for earlier diagnosis
of definitive TIC hamorrhage in patients with severe LGl bleeding, (5) to describe new
treatment technigques to improve colonoscopic hemostasis so that TIC rebleeding can
ba reduced when compared to older colonoscopic treatments, and (6) to provide rec-
ommendations about salvage treatments for severe or recurrent TIC bleeding,
including angiographic embolization, surgery, and repeat colonoscopic hemostasis
by an expert endoscopist.

Definitions of TIC Hemorrhage

The classification of colon diverticulosis as the cause of severe LGl hemaorrhage is
important to put into contex! with the different ways “diverticular hemorrhage” is
defined and reported elsewhere, Elderly patients commanly have colon diverticulosis
but most do not develop diverticular hemorrhage. Prior {0 presenting to the hospital
with an acute LG bleed, many 2iderly patients have colon diverticula diagnosed by
previcus colonoscopy, barium enema, computerized tomography (CT), or MBI After
discharge, International Classification of Diseases (ICD) coding of patients with LGI
hemorrhage and diverticulosis is often not classified or reporied accurately. For
example, patients who stop bleeding and do not have a Gl evaluation with colonos-
copy or have one that is non-diagnostic are usually coded as diverticular hemorrhage
for billing purposes. However, such ICD coding Is neither sufficiently accurate for clas-
sification of true diverticular hemarrhage (eg, as definitive or presumptive diverticular
hemarrhage or incidental diverticulosis, as detailed later) nor for reporting these ICD-
based results in evidence-based research.

A more accurate classification for colon diverticulosis as the cause of an acute se-
vere LG| hemorrhage is detailed in Box 1.2 These diagnoses are based upon whether
or not there are colonic diverticula with SRH or other lesions that are found as the
cause of the Gl hemorrhage. This classification is highly recommended for investiga-
tors and colonoscopists who report about diagnosis, management, and clinical out-
comes of patientz with an acute TIC hemorrhage. |f utilized, this TIC classification
as it relates o an acute LGI hemarrhage will facilitate communication, interpretation,
and comparisons of diagnestic findings and clinical oulcomes of different subgroups
of patients with colon diverticulosis and acute LGI bleeding.?

Box 1
Classification of diverticulosis as cause® (or not) of severe hematochezia

‘Definitive diverticular bleed—stigmata of hemorrhage on a colen TIC faund_ on urgent
colonoscopy &dor surgery; or active bleeding on RBC scan or angiogram confirmed 1o be
diverticulosis on colonoscopy.

resumptive diverticular bleed—diverticulosis without stigmata & no other bleeding lesions
found by celonoscopy, anoscopy, entercscopy, & capsule endoscopy.

incidental diverticulosis—diverticulosis present but another source of bleeding it identified in
the colon, anorectum, foregut, or small intestine.

These are true diverticular hemorrhage. See Ref.?
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METHODS
Classification of TIC Hemorrhage Based upon Stigmata of Recent Hemorrhage

For a diagnosis of definite diverticular hemomhage, our patients have an SRH in a co-
lon diverticulum on urgent colonoscopy, such as active bleeding, non-bleeding visibla
vessel (NBWW), an adherent clot (eg, resistant to washing off), or a flat spot. TIC SRH
are illustrated in Fig. 1. Some other patients classified as definitive diverticular hemor-
rhage have extravasation of contrast on anglography (eg, CT angiogram-CTA, stan-
dard interventional radiology -(IR}-angiogram, or MRI anglogram), or axtravasation
of technetium-labeled red blood cells (RBC) on an RBC scan while finding colon diver-
ticula and no other lesions that could cause bleeding in that colon segment on colo-
noscopy performed during the same LGI hemorrhage.® A diagnosis of presumptive
diverticular hemorrhage is made if non-bleeding colon diverticula without SRH are
found on urgent colonoscopy and other Gl procedures are negative for a definitive
lesion diagnosis in the colon, anorectum, foregut, or small intestine by anoscopy,
pan-endoscopy, push enteroscopy, and capsule endoscopy, performed during the
same hospitalization for diagnosis of a bleeding site. Incidental diverticulosis is the
diagnosis if colon diverticula without SRH are seen on colonoscopy and another defin-
itive Gl source is found in the colon, anorectumn, foregut, and small bowel.?

A B

Active Blead — 30%

Non-bleeding Visible Vessel - 20% Flat Spot—10%

Fig. 1. Stigmata of recent hemorrhage and their prevalence rates as found in 160 patients
with severe diverticular hemorrhage. These identify the diverticular bleeding site and are all
criteria for diagnosis of a definitive diverticular bleed. (A-Dj) are the TIC stigmata of hemor-
rhage placed in arder of prevalance as diagnosed on urgent colonoscopy.
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Pratient Resuscitation, Colon Preparation, and Timing of Colonoscopy

Fratients should be hemodynamically resuscitated and medically stable before urgent
ecolonoscopy is performed. ' After a rapid bowel preparation with a polyethylene glycol
[{PEG)-based balanced electrolyte solution,’** urgent colonoscopy is feasible, safe,
and often diagnostic for patients with an acute, severe LGI bleed, including those
with suspected diverticular hemorrhage.® For severe hematochezia in hospitalized
ppatients, & to B L of a PEG solution is recommended for the patient to drink or to be given
vvia a nasogastric (NG) tube as a liter every 30 to 45 minutes to clear the colon of stool,
bolood, clots, and food fiber prior to urgent colonoscopy.'®?! To facilitate gastric
eemptying and reduce nausea, metoclopramide (5-10 mg intravenously-IV) 1 to 2 hours
boefora starting the colon purge and 4 to 6 hours later is also recommended.***

To optimize finding SRH in a diverticulum or on other colon lesions during hospital-
izzation for an acute, severe, LGI bleed, urgent colonoscopy for diagnosis and treat-
mment is recommended within 12 to 24 hours after the patient is hospitalized and
esvaluated by a Gl bleeding team.>5%* Depending upon the hemodynamic stability
oof the patient, treatment status of active co-morbidities, and availability of anesthesia
ssupport, the colonoscopy can be performed in an operating room (OR), an intensive
czare unit (ICL), in a monitored bed, or in the medical procedure unit (MPU). Best re-
szults of urgent colonoscopy in finding a lesion with SRH will be when the rectal effluent
iss clear of blood, clots, stool, and food fiper 252

Ghastrointestinal Bleed Team, Equipment, and Amssm’ui -

iimvaluable members of a Gl bleeding team are an experienced and well-trained staff
including a Gl endoscopy nurse, an endoscopy technician, and an anesthesiologist
oo nurse anesthetist. The team should be led by a gastroenterologist who is a well-
trained clinician with expertise in urgent colonoscopy, Gl bleeding, and colonoscopic
hhemaostasis. All of these will contribute to successful results of urgent colonoscopies
and other emergency Gl procedures.®®

The choice of a standard size or smaller pediatric colonoscope depends upon the
ssize of the patient, the completeness of colon purge, and whether colon stenosis is
suspected. Current video colonoscopies have relatively large suction ports (eg, 3.2-
18 mm), adequate fields of view, and good tip angulation. These instruments also
hhave a separate channel for target irrigation. Placing a cap on the colonoscope tip fa-
ceilitates visualization, suctioning, and eversion of diverticula which are all useful during
wrgent colonoscopy for identification of SAH and diagnosis of a definitive TIC
rhemorrhage.

Various accessories are helpful for bedside utilization during urgent colonoscopy.
TThese include a needle to pre-inject active bleeding or an adherent clot with epineph-
nine and a rotatable snare to cold guillotine the clot off prior to thermal coagulation or
rhemoclipping of the pedicle or underlying SRH. A colon length DEP probe with control
wunit is recommended for interrogation of non-bleeding TIC SRH before endoscopic
Fhemostasis.®'® The DEP is also useful after hemostasis of both active bleeding
1MCs and non-bleeding SRH to confirm obliteration of underlying arterial blood flow,
wwhich correlates with definitive TIC hemostasis and reduced TIC rebleeding rates '8
TThrough-the-scope hemoclips, both small (8 mm, when open) or larger (11-12 mm),
;are useful for focal hemostasis especially for SRH in the base of the diverticulum. 518
IMultipolar thermal coagulation (MPEC) probes in 7 and 10 French sizes are recom-
imended with a bipolar generator for treatment of SRH at the neck of the TIC.

Over-the-scope-clips (OTSC) of various sizes, tip lengths, and different teeth config-
wrations are also useful for hemostasis of definitive TIC bleeding and other focal colon
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lesions, as they are for non-variceal UGI hemorrhage.?® OTSCs grasp more tissue than
through-the-scope hemoclips and this results in high rates of definitive hemostasis of
bleeding lesions by obliterating arterial blood flow underneath SRH of focal lesions,*®
Injection needles and a tattoo solution to label 3 to 4 areas around the TIC with the
SRH will facilitate identification of the bleeding site for rebleeding or surveillance co-
lonoscopy. Multi-shot rubber band ligation (RBL) kits which fit on a colonoscope are
also recommended by some colonascopists. "2 Other accessories which are useful
in removing large clots from diverticula are a foreign body grasper and a Roth net.

Hemostasis technique application for different TIC stigmata of recent hemorrhage
For active TIC hemorrhage, after target irrigation and suctioning of biood and clots
from the bleeding site, pre-injection with dilute epinephrine (1:20,000 in saline) in 3
to 4 quadrants around the bleeding point in 1 to 2 cc aliguots is useful to temporarily
stop the bleeding. If the bleeding point is on the neck of the diverticulurm, MPEC for
applying moderate, lateral pressure on the active bleeder to tamponade and to coag-
ulate it is recommended, with a low-power setting (eg, 12-14 W) with eithera 7 or 10
French size probe. Coagulation with short pulses (2-4 sec) is recommended for coap-
tive coagulation of the underlying artery.?” Refer to Figs. 2-4.

If the bleeding site is in the base of the TIC, pra-injection of epinephrine followed by
deployment of hemoclips, OTSC, or rubber band ligation (REL) is recommended.
Refer to Figs. 5 and 6. With a cap on the colonoscope or with the OTSC or RBL,
TICs with the SRH in the base can be everted so that the hemoclips or band can be
placed on the SRH and/or on either side of it to obliterate underlying arterial blood
flow.*'%-122¢ Because the OTSCs stay on the TIC longer than through-the-scope clips
or rubber bands, these large clips usually result in long-term definitive hemostasis
when deployed on the SRH. 51518

If sither OTSC or RBL treatment of TIC SRH is used, initial colonoscopic diagnosis
without these devices on the tip is required to first localize SRH and mark this
TIC.®12.156 Then a colonoscope with the OTSC or bander on the tip is reinserted
1o treat the SRH. For active bleeding, pre-injection with epinephrine and placement
of a clip adjacent to the TIC with the SRH will help the endoscopist locate it again.
Pre-loading of the OTSC or bander on the tip of another colonoscope will hasten
the process of diagnostic colonoscope removal and re-intubation of a colonoscope
with the OTSC or RBEL attached.

For an adherent clot sitherin the base or neck of the diverticulum, DEP interrogation
and pre-injection with epinephrine are recommended prior to shaving the clot down
with a rotatable snare to a small pedicle or 1o expose an underlying NBVV or spot.®
It the clot is in the base of the TIC, standard hemoclipping, OTSC, or RBL are

Fig. 2. Active bleeding from the neck of a colon diverticulum.

nm



Treatment of Colonic Diverticular Bleeding

|Flg. 3. Pre-injection of a dilute epinephrine around the bleeding site will stop active
| bleeding prior to use of the multipolar thermal coagulation (MPEC) probe for definitive
! hemostasis.

recommended but not MPEC. If the clot is at the neck, MPEC or hemoclipping are sale
and effective.®* RBL or OTSC may result in definitive hemostasis more often than
through-the-scope- hemoclips because these usually fall off 121518

NBWVs and flat spots at the neck or in the base of the TIC are trealed 1o similar to
adherent clots.52° However, for these SAH, pre-injection with epinephring is not
necessary unless bleeding is induced. DEP interrogation of the SRH before treatment
of non-bleeding SRH and after treatment of both non-bleeding and active bleeding s
recommended.®'® If there is residual arterial blood flow detected by DEP after visually
guided hemostasis, either additional MPEC treatment or hemoclipping 1o obliterata
the arterial blood flow underneath SRH will result in definitive hemostasis and will
reduce the risk of rebleeding.®'®

Tattooing the adjacent mucosa around the TIC with the SRH in 4 guadrants after co-
lon hemostasis is recommended. This will facilitate identifying the TIC in case of early
rebleeding or during surveillance colonoscopy.

Fig. 4, Firm tamponade pressure on the bleeding site and compression laterally halts arterial
blood flows in the artery at the neck of the diverticulum and facilitates thermal coaptive
coagulation and definitive hemostasis,
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Fig. 5. Diagram of colon diverticulum with a non-bleeding visible vessel (NBVW) in the base.
The arterial anatomy is shown including a submucosal artery (asterisk) and an intercon-
nected subserosal artery {double asterisk),

Medical Treatment

Medical treatment to control constipation with daily supplemental fiber, a stool soft-
ener, and drinking an extra liter of fluid (without alcohol or caffeing) is recommen-
ded.**'® Anti-thrombotic drugs (eg, aspirin or clopidogrel), anti-coagulants, and
non-steroidal anti-inflammatory drugs (NSAIDs) should be stopped in the short term
and longer if the prescribing subspecialist (eg, cardiclogist, neurclogist, or vascular
surgeon) agrees that this is safe 3.18.28

RESULTS
Non-colenoscopy Tests and Results

Although RBC scanning has been reported 1o detect active bleeding at a very low rate of
0.04 cc/min,®® this test is not readily available as an emergency procedure in most
smaller hospitals and there are other limitations for diagnosis of diverticular hemorrhage.
First, an anatomic dlagnesis is not possible without other imaging. Second, because

QT\‘ i %ZG{-—
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Fig. 6. Successful colonascopic hemostasis with hemoclip placement on either side of the
HEVV in the base of the diverticulum 1o obliterate blood flow between the clips and to pre-

vent rebleeding,
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only about 30% of patients with definitive diverticular hemorrhage have active bleeding
onurgent colonoscopy and because RBC scanning and other radionuclide tests do not
detect nonbleeding SRH, 70% or more of the RBC scans will be negative and not detect
ableeding site, including a definitive diverticular hemorrhage.25'® A positive RBGC scan
within 30 to 80 minutes after radionuclida injection is helpful as a screening test prior to
angiagraphy to potentially increase the yield of angiography.*2* However, scans that
are positive later (eg, 4-24 hours) after injection of the radionuclide may be inaccurate for
lesion localization because of movement of the label in the colon with peristalsis in be-
‘tween scheduled scans.?® Although the diagnostic yield for patients with different types
+of Gl hemorrhage is reported to be as high as 45%,2%*° Center for Ulcer Research and
Education (CURE) Hemostasis studies of TIC hemorrhage report that the REC scan yield
11 less than 2094,12.524.25

CT angiograms (CTAs) are usually available in larger referral hospitals and are often
ordered from the emergency room (ER) for patients presenting with acute severe LGI
|hemorrhage. Although there are reports of diagnostic yields of 50% or higher,"3
1CTAs have many of the same limitations as RBC scans. First, only active bleeding
ican be detected by CTA and not non-bleeding SRH in TICs and on other LGI
| lagions. #-5-18.32 Sepond, CTA is not recommended in patients with renal insufficiency
| because acute worsening of renal function may result. Third, CTAs which are not ther-
i apeutic expose the patient to radiation when other tasts such as colonoscopy or angi-
rography may be more useful clinically because they can be both diagnostic and
ttherapeutic for TIC hemorrhage.

Angiography has theoretic advantages of detecting bleeding when active bleeding is
10.5 co/min or more.?® When extravasation of contrast is seen, embeolization of the focal
I bleeding site is feasible.®**® Disadvantages and limitations are lack of availability of
iwrgent angiography in smaller hospitals and a low pre-test probability of a positive
ttest since only about 30% of definitive TIC hemorrhage has active bleeding on urgent
rcolonoscopy (see Fig. 1). Also, angiography is expensive and major complications can
ioccur. Complications include acute kidney injury, bowel ischemia, hematomas, artery
lthrombosis, and allergic reactions to contrast agents.™® As an example, in 1 study
rwhere acute LG bleeding was controlled by emergency anglographic embeolization,
:severe gut ischemia and death were reported for several patients.?® Also, angiography
imay not be clinically useful because it is only diagnostic for a bleeding sile in less than
125% of patients with severe LGI bleeds' and less than 20% of patients with colono-
:scopically documented definitive diverticular hemorrhage.? However, angiography
'with embolization is particularly useful as salvage treatment after a definitive TIC hem-
1orthage is treated with hemoclips and early rebleeding (eg, within 30 days) occurs.
1Even if active bleeding is not seen on the angiogram, the hemoclips can serve as a
ttarget for super selective embolization of the TIC with the rebleeding.'®*

. Surgery

*With current colonoscaopic, radionuclide scanning, and angiographic techniques, sur-
vgery is now rarely required as a first line for diagnosis and treatment of TIC
hemorrhage.'-25:1837 |t js indicated as a salvage treatment for TIC hemorrhage which
is ongoing or recurrent and when colonoscopic hemostasis and angiography with
embolization are unsuccessful."®37 Surgery is also indicated for severe colon ischemia
after IR embolization or for a perforation after colonoscopic hemostasis. Permanent
hemostasis can be expected after resection of the bleeding TIC segment, but the
complication rate of urgent surgery is significantly higher than IR embelization or urgent
colonoscopy in a recent report.?”
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Colonoscopy

Diagnostic yield

Colonoscopy has the advantages of being widely available, safe, and often diagnostic
in patients hospitalized with acute LGI bleeding, 2518243838 £olon hemostasls is
also safe and effective when a definitive TIC bleed is diagnosed on urgent colonos-
copy based upon SRH and supplemented by DEP monitoring of underlying arterial
blood flow.™'® In an initial report of urgent colonoscopy for acute severe LGI hemaor-
rhage, the diagnostic yield was 80% compared to a 20% yield by anglography when
these tests wera both pedormed in the same patient.” Refer to Fig. 1 which docu-
ments the SRH findings on urgent colonoscopic for 160 patients with definitive TIC
hemorrhage. An adherent clot was found in 40% of patients, active bleeding in
30%, an NBVY in 20%, and a flat spot in 10%.

When the DEP probe became available for monitoring arterial blood flow in the co-
lon, TIC SRH were evaluated to potentially improve risk stratification and to increase
the rate that definitive diverticular hemorrhage was diagnosed during urgent colonos-
copy.'®2% Recent results are shown in Table 2 that include flat spots as a major SRH.
Detection rates of arterial blood flow were very high underneath TIC SRH, varying from
BD% for flat spots or adherent clots to 93% for MBWW and 100% for active bleeding.
The overall detection rate of arterial blood flow for these SRH was 88%, which con-
trasted with a 0% detection rate in presumptive TIC bleeds when the base of the
TICs with small visible arteries without SRH was interrogated.'®

In a report from 2016 of 436 patients hospitalized with colon diverticulosis and
severe hematochezia, the distribution by final TIC diagnosis is illustrated in
Fig. 7. Incidental diverticulosis (eq, a non-diverticular source was the cause of
the LGI bleed) was the final diagnosis in 45.6%. Presumptive diverticular bleeding
was the diagnosis in 28%. Definitive diverticular TIC bleed was diagnosed in 26.4%
of patients based upon finding an SAH in a colon diverticulum. Subseguently, the
CURE Hemostasis Research group updated their results for the diagnosis of diver-
ticular hemorrhage as shown in Fig. 8. For 100 patients recently hospitalized with
severe LG bleeding and a final diagnosis of diverticular hemorrhage after evalua-

tion with urgent colonoscopy, SRH, and DEP, 75% had presumptive TIC hemaor-
rhage and 25% had definitive TIC hemorrhage.

Table 2
Arterial blood flow by Doppler probe for definitive versus. presumptive diverticular
hemorthage
Stigmata of Hemorrhage Number + DEP Totals (Rate + DEP %)
Major SRH

Active Bleeding 5 5 575 (100)

NBVW 14 13 1314 (93)

Clot g 4 4/5 (80}
Flat spot 10 8 810 (B}
Dedinitive TIC Bleed 34 30 30/34 (8B)*
Clean Base

Presumptive TIC Bleed 32 0 32 (0}

TiC is diverticular {bleed), (Adapted from Jensen DM, Machicado GA, Jutabha R, et al. Urgent co-

lonoscopy for the diagnesis and treatment of severe diverticular hemorrhage. M Engl J Med
2000;342:78-82.

Abbrewiations: NEVV, non-bleeding; SRH, stigmata of recent hemarrhage.
* P 05, + DEP is positive Doppler endoscopic probe signal for arterial blood flow,
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Definitive Tic
Blead 26.4% - Incidental
. Diverticulosis
[ 1\' 45.68%
|
Presumptive | f
Tic Bleed J
28%

Fig. 7. Prevalence of definitive, presumptive, and incidental diverticular hemorrhage. A to-
tal of 436 patients hospitalized with diverticulosis and severe hematachezia,

Definitive TIC Hemarrhage: Natural History and Colonoscapic Hemaostasis Results

In a 2016 report about the natural history of definitive divarticular hamaorrhage In pa-
lients treated medically without colon hemostasis, results are summarized in
Table 3. For patients with definitive diverticular bieeds. the rates of more, severe
TIC bleeding within 30 days varied by SRH. That is from 43% for adherent clot patients
to 84% for those with active TIC bleeding. Rates of inlervention within 30 days to con-
tral TIC bleeding also varied by SRH from 29% for adherent clot patients to 58% for
those with actively bleeding TICs."®*" Based upon these high rates of rebleeding on
medical therapy and high rates of major intervention (eq, with angiography or surgery
in most patients or more recently repeat urgent colonoscopy by an expert colono-
scopist), colonoscopic hemostasis is highly recommended when any of these SRH
are found during urgent (or later) colonoscopy.

in @ 2018 report of 118 patients with definitive diverticular hemorrhage, early
rebleeding rates were comparad for patients treated with colonoscopic hemostasis
or medical therapy alone.® The definitive TIC treatment groups Included patients
with active bleeding, NBVV, or adherent clots, but not flat spots.® For 81 patients
with colonoscopic hemaostasis, the 30-day rebleeding rate was 6.2%, whereas 37 pa-
tients treated medically had a rebleeding rate of 64.9%.% For the medical and colono-
scopic hemostasis groups, the rates of surgery or embolization for conlrol of severs
rebleeding within 30 days were 43.2% and 2.5%, respectively, The median days 1o
discharge after treatment were also significantly higher in the medical group than
the colon hemostasis group (B.5 vs 2 days).

In a recent report, 162 patients with definitive TIC hemarrhage and 3 or more months
of follow-up had clinical outcomes compared according to medical treatment alone,
embolization anglographic, surgery, or colon hemostasis,® The rebleeding rates within
30 days of angiographic embolization, surgery, colonoscopic hemostasis, or meadical
treatment alone were 6.7%, 0%, 8.7%, and 41.7%, respectively. The raspective
complication rates were 13.3%, 36.9%, 2.9%, and 0%, respectively. The median hos-
pital days were & days, 12 days, 2 days, and 4 days, respectively. During 1 year of

Presumgptive #

Diverticulas Bleed | Diqfr:::::: EBfeed
7% | 25%

S -~
S

Fig. 8. Proven diverticular hemorrhage: recent prevalence of definitive and presumptive
bleeding based on urgent colonescopy. A total of 100 consecutive patients with severe hem-
atochezia were evaluated by urgent colonoscopy by the Center for Ulcer Research and Ed-
veation (CURE) hemostasis Research Group.
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Table 3

Natural history and 30 day outcomes of definitive diverticular hemorrhage on medical
therapy

Major Rebleed Intervention for Rebleed

Active bleed (N = 19) Ba% 58%

HBWW (N = 5) B0% 40%

Clot (N = 14) 43% 29%

Flat spot (N = 6] B0% 33%

TAOTALS (M = 44) B4% 43%

Interventions were either angiography with embolization, surgery, or repeat urgent colonoscopy
and hemostasis by an expert colonoscopist.

Abbreviations: Clot, adherent clot; N, number of patients; NBVV, non-bleeding visible vessel.

follow-up, the rates of rebleeding were 0% for surgery, 13.3% for IR embolization,
17.3% for colonic hemostasis, and 50% for medical treatment. Based upon thase
studies, urgent colonoscopy was strongly recommended for early diagnosis and he-
mostasis of definitive TIC hemorrhage. These recommendations are similar to those
of the Japan Gastroenterological Association.?® In the CURE TIC study, either DEP
monitored treatment or OTSC appeared to yield higher long-term rates of definitive

TIC hemorrhage.?” However, no RCTs have been reported which compare thesa newer
treatments with other older TIC treatmeants.

Presumptive TIC Hemorrhage

The CURE Hemostasis Group recently reported on the natural history of 158 patients
with a colonoscopic diagnosis of presumptive TIC hemorrhage.?® During a median
follow-up of 59 months, 71.5% of patients had no TIC rebleeds and 28.5% had 1 or
more TIC rebleeds. For rebleeds, 40% were diagnosed as definitive and 60% were pre-
sumptive again. Definitive TIC hemorrhage diagnosis was made by urgent colonoscopy
in 44.4%, RBC scanning in 27.6%, angiography in 16.2%, and surgery in 11.1%.%

DISCUSSION

Most patients with diverticular hemorrhage are elderly with the mean age of
74 years.' 259824 Not all patients who present to the hospital with severe hematoche-
zia have colonoscopy within 6 to 24 hours when TIG SRH are the most prevalent.#%1
However, when urgent colonoscopy is performed by experienced colonoscopists
such asin the United States or Japan, the rate of diagnosing definitive TIC hemorrhage
is approximately 25%.'%#*38 Even though the rate of diagnosing definitive TIC hem-
orrhage is higher during long-term follow-up of patients with a prior presumptive
TIC hemorrhage at 40%, this is much lower than the definitive diagnosis rate of ur-
gent pan endoscopy for severe UGI hemorrhage.*®

Definitive diagnosis during colonoscopy of TIC hemorrhage depends upon the
quality of the colon prep, the timing of the colonoscopy after the LGI bleed, and
most of all the expertise of the colonoscopist in recognizing SRAH.% 825 When there
i5 a dedicated Gl bleeding team prepared to perform urgent colonoscopy. higher
rates of diagnosis and colonoscopic hemostasis are more likely, 25182538 However,
without other major advances to improve early diagnosis of definitive TIC hemor-

rhage, it is unlikely that the rate of definitive TIC hemorrhage diagnosis will exceed
40%.
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There is a lack of conzensus about the yield of urgent colonoscopy for diagnosis of
acute LGl bleading and whether the timing makes a difference in rates of finding SAH
on diverticula, ®*3841-43 | 3 retrospective report from the Mayo Clinic in 2003, there
was no difference in the rate of finding TIC SRH (eg, active bleeding, NBVV, or
adherent clot), for different colonoscopy times—-either early, later, or elective.®’ In an
ACT from 2010, Laine and colleagues reported that there was no difference in out-
comes (eg, more bleeding, transfusions, hospital stay, or hospital changes) for pa-
tients with acute LGI bleeding who had urgent colonoscopy within 12 hours, or
elective colonoscopy more than 36 hours after hospitalization.*® Limitations of this
ACT are that most patients did not have diverticular hemorrhage and those with severe
LGl hemorrhage were excluded from enrcliment.*® In a recent guidsline from the
American College of Gastroenterology (ACG), urgent colonoscopy was not recoms-
mended for patients with acute LGI hemorrhage. *® That contrasts with the recommen-
dations of the CURE Hemostasis Research Group,”?5'® some reporis by experts
from Japan,'®"? and the Japan Gl Association.?®

In another report of acute LGl bleeding, early colonoscopy resulted in shorter
hospitalization,*® In CURE prospective studies of acute LG| hemorrhage, the hospital-
ization time and cost of urgent colonoscopy cases were less than elective colonos-
copy or other treatments.® Also, in a more recent report of patienis with definitive
diverticular hemorrhage, the length of hospitalization with colonoscopic hemostasis
was significantly shorter than for those patients treated medically.®

As {ulure directions, there are 3 recommendations which are complementary. The
first iz to amplify the didactic and procedural training in LGI bleeding.”® Because of
earlier reports*"*? and a recent ACG guideline on LG bleeding,** urgent colonoscopy
is not currently recommended for diagnosis by some gastroenterologists or the ACG.
This will contribute to limiting the training about acute LG| hemorrhage, de-
emphasizing discussion about this topic in Gl meelings. and ullimately reducing the
utilization rate of urgent colonoscopy for diagnosis of definitive diverticular hemaor-
rhage in the United States. In addition, most hospitals do not support funding of a
Gl bleeding team which can improve patient care, clinical outcomes, promote teach-
ing of Gl trainees, and reduce patient care costs.?® Such funding should be available,
particularly for large referral centers.

Second, there is a need for innovations for earlier diagnosis of definitive TIC and
olher colon bleeding sites by detecting either active bleeding and other non-
bleeding SRH before these disappear. One candidate is urgent colon capsule
endoscopy which can be performed when a patient presents to the ER with a se-
vere acute LGI bleeding. In initial results by the CURE hemostasis group, more than
80% of patients had a lesion diagnosis and/or bleeding site localization by urgent
colon capsule compared to less than 25% for CTA or RBC scanning.** Colonos-
copy or other tests confirmed the final diagnosis which included TIC hemarrhage
and other colorectal lesions. The advantages of colon capsule for urgent diagnosis
and localization of the bleeding site are multiple. First, colon capsule endoscopy is
ingested without sedation and the procedure can be performed In either small or
larger hospitals. After downloading images, telemedicine can be utilized for remote
Image review and diagnosis by experts. Second, this can be performed early while
waiting for ather procedures to be scheduled. Also, the colon capsule results can
be utilized as a management guide for decisions about ordering other Gl endo-
scopic procedures, IR embolization, or surgery. Last, urgent colon capsule endos-
copy is relatively inexpensive compared to CTA, standard angiography, or
colonoscopy and is less labor intensive. Fulure studies are warranted to determine
what the role of urgent colon capsule endoscopy may be and whether it can

357



358

Jensen

increase the diagnostic yield of definitive diverticular hemorrhage and other colon
sites.

Last, the role of elective colon surgery with laparoscopic resection of segmental
diverticulosis for patients with recurrent diverticular hemorrhage should be evalu-
ated. In the CURE Hemostasis Group's experience, there are several relevant rasults
and reasons to recommend this. First, most patients with definitive diverticular hem-
orrhage have the TIC bleeding site located at or proximal to the splenic flexure.
However, most colon diverticula are anatomically distributed distal to the splenic
flexure in most US patients.®*'® Second, most early or recurrent diverticular
rebleads ara from the same colon TIC and not another region of the colon.52* Third,
elective laparoscopic segmental colectomy is much safer than emergency colon
resection and should be as effective in preventing long-term TIC rebleeding.’??*
Last, in patients having colon surgery for a definitive diverticular hemarrhage, the
CURE Hemostasis Group reported no TIC rebleeding during long-term follow-
up.*™ For long-term prevention of TIC rebleeding, surgery is more definitive treat-
ment than colonoscopic hemostasis or IR embolization.?” For patients with recurrent
TIC hemorrhage who are surgical candidates, a new algorithm should be evaluated
for elective laparoscopic resection of the colon segment where the bleeding site was
lzcalized preoperatively. That is particularly relevant in patients with risk factors for
TIC rebleeding, including those on chronic NSAIDs, aspirin, other anti-platelet drugs,
or anti-coagulants righ. 4647

SUMMARY

There are multiple conclusions of this analysis about the diagnosis and treatment of
diverticular hemorrhage. First, when urgent colonoscopy after adequate colon purge
is performed by an expert colonoscopist, the diagnostic rate of definitive diverticular
hemaorrhage will be about 25% and for patients with a prior presumptive diverticular
hemorrhage who rebleed will be about 40%.%® Second, when definitive diverticu-
losis is based upon SRH, the most common findings will be adherent clot (about
40%), aclive bleeding (30%), NBVV (20%), and a flat spot {10%). Third, DEP supple-
ments SRH for risk stratification before hemostasis and for documenting definitive
hemostasis with obliteration of arterial blood flow underneath TIC SRH.*'® Fourth,
when colonoscopic hemostasis is successful, shorter hospitalization and lower com-
plications are reported when compared to medical treatment, IR embolization, or
surgery 961844 Bifth for failures of colonoscopic diagnosis and hemostasis, angio-
graphic embalization or colonic surgery is recommended.?” Last, improvements in
early diagnosis of definitive TIC hemorrhage are warranted and so is evaluation of
an algorithm to incorporate elective surgery with segmental resection in patients

with recurrent TIC hemorrhage when the bleeding TIC or colon segment has been
localized pre-operatively.

CLINICS CARE POINTS

« With urgent colonoscopy in well prepped patients with colon diverticulosis and severe LGI
bleeding, experienced colonoscopists can expect to find TIC stigmata in about 25% of
cases, for a diagnosis of definitive TIC hemarrhage. If no TIC stigmata or other lesions are

found, presumptive TIC hemarrhage will be the diagnosis in about 75% of patients with true
diverticular hemorrhage.

» The expected prevalence of TIC stigmata in definitive TIC hemarrhage cases is adherent clots
(40%¢), active bleeding (30%), visible vessels (20%), and flat spots {10%).
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« Don't expect any type of angiography (CTA, MR, or standard types) or RBC scan to be able to
diagnese mare than the 30% of definitive TIC hemorrhages because non-bleeding stigmata
are not identified by these imaging techniques.

+ Expect to find about 50% of TIC stigmata in the diverticulum base and the other 50% at the
neck of the TIC, You may have 1o use a cap 1o evert the TIC to see and treat SRH in the base,

s Forefficacy and safety, use hemaclips, OTSC, or rubber band ligation to treat stigmata in the
TIC base and MPEC or QT3C at the neck, If you confirm absence of arterial blood flow under
the SRH after hemostasis, the TIC reblead rate will be very low unless the hemeoclips or rubber
bands fall off early.

« Embolization and surgery are effective as salvage therapies for severe rebleeding.

DISCLOSURE

The CURE Hemostasis research studies included in this article were funded by the
following research grants: (1) NIH-NIDDK. P30 DK041301 CURE Digestive Diseases
Research Core Center [DDRCC). CORE Grant. (2) VA Clinical Merit Review Grant -
SI01CX001403, (3) VA Merit Review Grant=CLIN-013-07F, (4) an American College
of Gastroenterology Research Institute Clinical Research Award, Other disclosures
are; Research support also from Vascular Technology Inc and Medtronic. Speakers
bureau for AstraZeneca.

REFERENCES

1, Jensen DM, Machicado GA, Diagnosis and treatiment of sevare hematochezia -
the role of urgent colonoscopy after purge. Gastroenterol 1988,95 1569-74.

2. Jensen DM, Machicado GA, Jutabha R, et al. Urgent colonoscopy for the diag-
nosis and treatment of severe diverticular hemorrhage. N Engl J Med 2000
342:78-82.

3. Longstreth GF. Epidemiology and outcome of patients hospitalized with acute
lower gastrointestinal hemorrhage: a population-based study. Am J Gastroenterol
19497.92:419-24,

4. Jensen D. Management of patients with severe hematochezia—with all current
evidence available. Am J Gastroenterol 2005, 100.2403-6,

5. Jensen DM. Diagnosis and treatment of definitive diverticular hemarrhage (DDH)
Amer J Gastroenterol 2018;113:1570-3.

6. Jansen DM, Machicado GA. Colonoscopy for Diagnosis and Treatment of Severe
Lower Gastrointestinal Bleeding: Routine Qutcomes and Cost Analysis. Gastroint-
est Endosc CI N Am 1997;7.477-98.

7. Ramirez FC, Johnson DA, Zierer ST, et al. Successful endoscopic hemostasis of
oleeding colonic diverticula with epinephrine injection. Gasirointest Endosc
1996,43:167-70,

8. Savides TJ. Jensen DM, Colonoscopic hemostasis for recurrent diverticular hem-
orrhage associated with a visible vessel’ a report of three cases. Gastrointest En-
dosc 1994;40;70-3.

9 Lara LF, Bloomfeld RS. Endoscopic therapy for acute diverticular hemorrhage.
(Gastrointest Endosc 2001;53:492.

10, Ishi M, Setoyama T, Deshpande GA, et al Endoscopic band ligation for colonic
diverticular hemorrhage. Gastrointest Endosc 2012,75:382-7.

11, Barker KB, Arnold HL, Fillman EF, et al. Safety of band ligator use in the small
bowel and the colon. Gastrointest Endosc 2005,62:224-7,

359



360

Jensen

12,

13

14,

15.

16.

17.

18.

18.

20.

21.

22.

23.

24

25

26.

27

28.

MNagata N, Ishii M, Kaise M, et al. Long-term recurrent bleeding risk after endo-
scopic therapy for definitive colonic diverticular bleeding: band ligation versus
clipping. Gastrointest Endsoc 2018:88:841-53.

Yoshikane H, Sakakibara A, Ayakawa T, et al. Hemostasis by capping bleeding
diverticulum of the colen with clips. Endoscopy 1997,29:533-4,

‘fen E, Ladabaurn U, Muthusamy V, et al. Colonoscopic treatment of acute diver-
ticular hernorrhage using endoclips. Dig Dis Sci 2008:53:2480-5.

Kaltenbach T, Asokkumar R, Kolb JM, et al. Use of the endoscopic clipping over
the scope technique to treat acule severe lower gastrointestinal bleeding in the
colon and anal transition zone. Gastrointest Endosc Clin N Am 2020;30:13-23.
Yamazaki K, Maruta A, Taniguehi H, et al. Endoscopic treatment of colonic diver-
ticular bleeding with an over-the-scope clip after failure of endoscopic band liga-
tion. VideoGIE 2020,5:252-4.

Forrest JA, Finlayson ND, Shearman DJ. Endoscopy in gastrointestinal bleeding.
Lancat 1874;2:394-7, 6736-1770.

Jensen DM, Ohning GV, Kovacs TO, et al. Natural history of definitive diverticular
hemorhage based upon stigmata of recent hemorrhage and colonoscopic
Doppler blood flow monitoring for risk stratification on definitive hemostasis. Gas-
trointest Endosc 2016:83:416-23,

Foutch PG, Zimmerman K. Diverticular bleeding and the pigmented protuber-
ance (sentinel clot): clinical implications, histopathological correlation, and re-
sults of endoscopic intervention. Am J Gastroenterol 1996,91:2589-93,

Jensen DM, Jensen ME. Kovacs TOG, et al. Flat spols are unrecognized as stig-
mata for diagnosis of definitive diverticular hemorrhage in the colon. Gastrointest
Endosc 2017:85:AB247.

McGuire HH Jr. Bleeding colonic diverticula. a reappraisal of natural history and
management. Ann Surg 1994:220:653-6.

Jensen DM, Kovacs TOG, Ohning GV, et al. Doppler endoscopic probe moni-
toring for blood flow improves rigk stratification and cutcomes of patients with se-
vere non-variceal UGI hemorrhage. Gastroenterology 2017;152:1310-8.

Davis GR. Santa Ana CA, Morawski SG, et al. Development of a large solution
associated with minimal water and electrolyte absorplion or secretion. Gastroen-
lerokogy 1980,78:991-5,

Jensen DM. Diverticular Bleeding: An appraisal based upon stigmata of recent
hemorhage. Tech Gastraintest Endose 2001:3:192-8.

Jensen DM, Traiming in Gl Hemostasis. In: Cohen J, editor. Successful training in
gastrointestinal endoscopy. 2nd Edition. Hoboken, NJ: Wiley Blackwell; 2022.
p. 185-214.

Jensen DM, Kovacs TOG, Ghassemi KA, et al. Randomized controlled trial of
over-ihe-scope clip as initial treatment of severe non-variceal upper gastrointes-
tinal bleeding. Clin Gastroenterol Hepatol 2021;19:2315-23,

Johnston JH, Jensen DM, Auth D. Experimental comparison of endoscopic Yt-
trium aluminum-Garnet laser, electrosurgery, and heater probe for canine gut
anerial coagulation: The importance of vessel compression and avoidance of tis-
sue erosion. Gastroenterology 1987,92:1101-8.

Khrucharoen U, Wangrattanapranee P, Jensen DM, et al. Definitive diverticular
hemorrhage: 90 day outcome comparisons of colonoscopic hemostasis and
medical treatment. Gastrointest Endosc 2022,95:48192-3,

- Thome DA, Datz FL, Remley K, et al. Bleeding rates necessary for detecting

acute gastrointestinal bleeding with technetium-99m-labeled red blood cells in
an expenmental model. J Nuel Med 1987:28:514-20,



.

41,

42

43,

44

&5

48,

47

Treatment of Colonic Diverticular Bleeding

. Zuckerman GR, Prakash C. Acute lower intestinal bleeding: part |- clinical pre-

sentation and diagnosis. Gastrointest Endosc 1998;48:606-17.
Zink S, Ohki 3, Stein B, el al. Noninvasive evaluation of active lower gasirointes-
tinal bleeding: comparison between contrast-enhanced MDCT and 99mTe-
labeled RBC scintigraphy. Am J Roentgerol 2008:191.1107-14.

. Copland A, Munroe CA, Friedland S, et al. Integrating urgent multidetector CT

scanning in the diagnostic algorithm of active lower Gl bleeding. Gastrointest En-
dosc 2010;72:402-5,

. Camus-Duboc M, Khungar V. Jensen DM, et al. Qrigin, clinical characteristics

and 30-day outcomes of severe hematochezia in cirrhotics and non-cirtholics.
Dig Dis Sc 2016;61:2732-40

. Baumn S. Angiography and the gastrointestinal bleeder. Radiclogy 1982.143:

568-72.

. Egglin TK, O'Mopore PV, Feinstein AR, et al. Complications of peripheral arternog-

raphy: a new system to identify patients at increased risk, J Vasc Surg 199522
TBT-94.

. Cohn SM, Maoller BA, Zieg PM, et al. Angiography lor preoperative evaluation in

patients with lower gastrointestinal bleeding: are the benefits worth the risks?
Arch Surg 1998:133:50-5.

Khrucharoen U, Jensen DM, Wangrattanapranee P, et al. Definitive diverticular
hemorrhage: outcomes up to one year after medical treatment, colenoscopic he-
mostasis, embolization, or colen surgery. Gastrointest Endosc 202397 AB548-9.
Nagata N, Ishii N, Manabe N, et al. Guideline for colonic diverticular bleeding and
colon diverticulitis: japan gastroenterological association. Digestion 2019,
9%(Supplement 1):1-16.

. Wangrattanapranee P, Khrucharoen U, Jensen DM, et al. Matural history of pre-

sumptive diverticular (TIC) hemorrhage during long-term prospective follow-up.
Gastrointest Endosc 2022;95:AB202-3.

. Kovace TOG, Jensen DM Gastrointestinal hemorrhage. In: Goldman L.

Shafer Al-, editors. Goldman cecil medicine. 27th Edition. Philadelphia. Elsevier
Saunders; 2023. p. 840-5. Chapter 126

Smoot R, Gostout C, Rajan E. et al. Is early colonoscopy alter admission for acute
diverticular bleeding needed? Am J Gastroenterol 2003:98.1996

Laine L, Shiah A. Bandomized trial of urgent vs. elective colonoscopy in palients
hospitalized with lower Gl bleeding. Am J Gastroenterol 2010,105:2636-41, quiz
2642

Sengupta N, Feuerstein JD, Jairath V. et al. Management of patients with Acute
Lower Gastrointestinal Bleeding: An Updated ACG Guideline. Am J Gastroenterol
2023,118:208-31.

Strate LL, Syngal S. Timing of colonoscopy: impact on length ol hospital stay in
patients with acute lower intestinal bleeding. Am J Gastroentercl 2003,38:317-22.
Camus M, Jensen DM, Ohning GV, et al. Urgent capsule endoscopy for bleeding
site localization & lesion diagnosis of patients with severe hematochezia. Gastro-
intest Endosc 2013.77.AB274

Foutch P. Diverticular bleeding: Are nonsteroidal anti-inflammatory drugs nisk fac-
tors and can colonoscopy predict outcome for patients? Am J Gastroenterol
1905,90:1779-84.

Strate LL. Liu YL, Huang ES, et al. Use ol aspirin or nonsteraidal anti-inllammatory
drugs increases risk for diverticulitis and diverticular bleeding. Gastroenterol
2011,140:1427-33.

361



Updates on the Prevention
and Management of Post-
Polypectomy Bleeding in the
Colon

o

Hisham Wehbe, mp?, Aditya Gutta, mo®, Mark A. Gromski, mo™*

KEYWORDS
*+ Polypectomy * Gl bleed = Snare resaction = Bleeding prevention

KEY POINTS

« Patient demographics and polyp characteristics along wilh the use of anlithrombaotic
agents pari-endoscopically play an important role in determining the risk of post-
polypectomy bleading.

» Reducing the risk of post-polypectomy bleeding depends on the type of polypectomy and
invalves inspaction, use of clips, endoloops, and hemostatic powders and/or gals.

» Treatment of immediate and delayed post-polypectomy bleading can be achiaved with
various modalities, primarily mechanical therapy with hemostatic clips and thermal ther-
apy. Topical hemostatic powders and gels are also increasingly being used and studied
with significant interast,

» Delayed post-polypectomy bleeding carries high merbidity and mortality if not recognized
promptly.

INTRODUCTION

Colorectal cancer (CRC) remains the third most common cancer in the United States.”
Colonoscopy is the gold standard for prevention of diagnesing CRC. It allows for
resection of precancerous polyps and earlier detection of malignancies; however, pol-
ypectomy carries a risk of complications primarily post-polypectomy bleeding (PPB),
post-polypectomy syndrome, and perforation. PPB is classified as immadiate which
occurs at the time of procedure and is often managed intra-procedurally and delayad
which occurs hours to days after colonoscopy and usually presents with signs or
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symptoms of hematochezia and acute blood loss anemia.? This review aims at under-
standing the risk factors, prevention, and management of PPE in the colon.

RISK FACTORS

Multiple factors have been associated with an increased risk of immediate andfor
delayed PPB including polyp-related factors and patient-related factors.

POLYP-RELATED FACTORS

One major polyp-related factor includes polyp size. A systematic review and meta-
analysis demonstrated that the rate of bleeding with polypectomy of large polyps
(=20 mm) was 6.5%. significantly higher than small polyps.? Another meta-analysis
showaed that polyp size is a strong risk factor for delayed PPBE and a size of
=10 mm was associated with a 3.4-fold risk of PPB.* Multiple other studies also
revealed an association between polyp size and risk for PPB with an increase in risk
with each additional 1 mm increase in polyp size.>7

Palyp location has also been identified as an important risk factor for PPB. Studies
have shown that right-sided polyps, particulary cecal polyps, carry a higher risk for
FFB. A meta-analysis showed a significant association between right-sided polypec-
tomy and PPB (OR = 1.8, 95% C11.12-2.3).* A study by Rutter and colleagues demon-
strated a 13.5-fold increase of bleeding requiring transfusion after cecal polypectomy
compared with distal colon polypectomy,® in line with other studies.™® Interestingly,
one study showed that right-sided polyps were associated with a reduced risk of imme-
diate PPB by 61% (OR = 0.39; 85% C1 0,21-0.74; P = .0057)."% It iz not entirely clear
why right-sided polypectomy carries a higher risk for PPB. A study by Sorbi and cal-
leagues hypothesized that the wall of the cecum is thinner, which increases the risk
of damage to the larger vessels in the deep submucosal layer.’” Another study sug-
gested that fresh ileal fluids may contain digestive enzymes and bile acids, which
may dissolve the clot that maintains hemastasis post-polypectomy.”

In addition, multiple studies demonstrated that polyp morphology and/or pathology
may play a role in increasing the risk of PPB. A study by Kim and colleagues (in which
more than 9000 polyps in 5152 patients were removed) showed that laterally spreading
polyps and pedunculated polyps with thick stalks are risk factors for PPB.'2 A retro-
spective case-control study revealed that pedunculated polyps carry a higher risk for
delayed FPB (OR 3.47, 95% Cl 1.58-7.66)."* Another large study by Zhang and col-
leagues that included 15,553 polypectomies showed mulliple risk factors for delayed
PFE, most notable was polyp pathology where both juvenile (OR 4.3, 95% CI 1.8-
11.0) and Peutz-Jeghars (P-J) polyps (OR 3.3, 95% Cl 1.0-10.7) were associated
with higher risk for delayed PPB when compared with inflammatory/hyperplastic
polyps.'* The association between pedunculated polyps and increased risk for PPB
may be explained by the fact that pedunculated polyps tend to have large caliber ves-
sels in their stalks, which increases the risk for PPB. Mereover, juvanile and P-J polyps
being hamartomatous polyps'® may also play a role in increasing the risk of PPB.

PATIENT-RELATED FACTORS

Demographic data have not been consistently associated with increased rigk for PPB.
The meta-analysis by Jaruvongvanich revealed that age was not associated with
increased risk of PPB.* Another study by Park and colleagues demonstrated an
increased odds of delayed PPB with younger age less than 50 years (OR 2.6; 95%
Cl 1.35-5.12), which conflicts with other studies where increased age was
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increased risk of PPB.* Another study by Park and colleagues demonstrated an
increased odds of delayed PPB with younger age less than 50 years (OR 2.6; 95%
Cl 1.35-5.12),"® which conflicts with other studies where increased age was
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associated with higher risk for PPB.'® Multiple studies have commented on the
increased risk of PPB associated wilh comorbidities such as hypertension, cardiovas-
cular disease, and chronic kidney disease.*13.17

The use of antiplatelets and antithrombotic agents is also an important aspect to
consider due to the increased use among patients. The risk of PPB is affected by mul-
tiple factors, including the type of antithrombotic used, the duration withheld prior and
after the polypectomy, the use of bridging therapy, and the technique of polypectomy
(thermalmot vs nonthermal/cold).

Studies have shown no increased risk of immediate PPB in patients who underwvent
polypectomy on aspirin; however, the chance of delayed PPB was increased.'® Cur-
rent guidelines do not recommend the discontinuation of aspirin at low doses (81 mg)
before endoscopic procedures.'® 2" A recent randomized trial (RCT) by Won and col-
leagues found no significant difference in the rates of intraprocedural bleeding be-
tween those receiving dual antiplatelet therapy (P2Y12 inhibitor + aspinin) and those
receiving aspirin alone (4.8% vs 2.2%, P = .608).*° Another RCT by Chang and col-
leagues compared clopidogrel with placebo and found no significance difference be-
tween the two groups in terms of delayed (3.8% vs 3.6%, P = .945) and immediate
(8.5% vs 5.5%, P = .38) PPB.*® A recent meta-analysis, however, found an increased
rick of immediate PPBE in patients with uninterrupted P2Y 12 inhibitor use (OR 4.43,
95% 1 1.40-14.00) with highest risk in clopidogrel users compared with other P2Y
12 inhibitors (OR 13.28 vs OR 2.59). The risk of delayed PPB was also increased in
those with uninterrupted P2Y12 inhibiters (OR 10.80, 959% Cl 4,63-25.16).%*

The incidence of PFB in patients on unfractionated heparin bridge has been reported
to be as high as 22% in one study by Ishigami and colleagues compared with 1,9% in
those who were not on a heparin bridge, independent of polyp size,*® consistent with
multiple other studies. 2?8 Warfarin has been associated with an increased risk of
PPB. A study by Hui and colleagues revealed an increased risk of both immediate
and delayed PPB with warfarin use (OR 13.37, 95% CI 4.10-43.65).” Another study
noted that the presence of low-molecular weight heparin bridge is an independent
risk factor for PPB even in the presence of warfarin (OR 12.27, P = .0001).%

Direct oral anticoagulants (DOACs) have also been extensively studied with respect
to PPE. A recent study by Lau and colleagues showed that apixaban was associated
with a lower risk of PPB compared with warfarin (adjusted HR [aHR] 0.39, 95% C10.24
io 0.63), whereas both dabigatran (aHR 2.23, 95% Cl 1.04-4.77) and rivaroxaban (aHR
2.72, 955 Cl 1.35-5.48) were associated with a higher PPB risk than apixaban.® This
is in contrast to another study which demonstrated a higher risk for PPB in patients
taking DOACs compared with those on warfarin (HR 1.97, 95% CI 1.16-3.33); howev-
er, the risk of overall gastrointestinal bleed was lower in those on DOACs compared
with warfarin (HR 0.86, 95% Cl 0.78-0.94).%% Anather study by Kim and colleagues
compared DOACs to clopidogrel and found no significant difference in delayed PPB
(OR 0.929, 95% CI 0.436-1.975), which occurred in 3% in both groups.™

PREVENTION

The periendoscopic management of antiplatelet and anticoagulant use can be chal-
lenging. Several guidelines have been published on this topic, including those by
the American and Canadian Societies of Gastroenterology in 2022 and the British So-
ciety of Gastroenterology/European Society of Gastrointestinal Endoscopy (ESGE] in
2021. Both guidelines classified polypectomy (thermal and nonthermal) and endo-
scopic mucosal resection (EMR) as high-risk procedures for PPB. 2% Relevant guide-
lines are summarized in Table 1. To manage the risk, both guidelines recommend
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creating individual plans for patients based on their comorbidities and individual char-
acteristics. The guidelines also consider the individual risk of the antithrombotic
agents used, the risks associated with their discontinuation, the need for heparin
bridging, and the timing of their resumption after the procedure.

Cold Snare Versus Hot Snare Polypectomy

Over the last few years, there hava been multiple studies to assess the difference in
risk of PPE between cold snare polypectomy (CSP) and hot snare polypectomy
{HSP). Cold forceps polypectomy (CFP) has previously been used for diminutive
polyps (<5 mm); CSP has been found to be superior to cold biopsy forceps for histo-
logic eradication and shorter palypectomy time.®® However, a recent RCT showed
CFP to be non-inferior and faster compared with CSP for polyps =3 mm in size.? Cur-
rent ESGE guidelines racommaend CSP for the remaval of diminutive polyps (<5 mm) or
noncancerous polyps up to 10 mm as it has shown a high rate of complete resection,
low complication rates, and the ability to obtain adequate tissue for histology.*® The
risk of immediate bleeding with CSP is higher, owing to capillary and venule injury;
however, this can be recognized at the time of polypectomy and can be managed dur-
ing the procedure. The risk of immediate PPB with HSP lower, but due to the thermal
injury to deeper layers of the colon wall and involvement of larger blood vessels, there
Is a higher risk of delayed PPE.%® A recant meta-analysis revealed that CSP had a
higher rate of immediate bleeding than HSP (54% vs 14%8), though there was no sig-
nificant ditference in bleeding needing intervention (OR 1.99, 95% Gl 0.58-6.75).%
Another meta-analysis revealed comparable or higher rates of intraprocedural
bleeding in CSP, with higher rates of delayed bleeding in HSP.?® A recent RCT showed
a decreased risk of delayed PPB (risk difference -1.1%, 95% Cl —1.7% to —0.5%)
with CSP for polyps 4 to 10 mm compared with HSP along with a shorter polypectomy
time, with no difference in complete histologic resection.® This is similar to another
meta-analysis, which also showed longer procedure times in HSP.*® The use of anti-
coagulation before procedures plays an independent factor as well and an RCT found
that patients on anticoagulation undergoing HSP had higher rates of delayed PPB
compared with CSP.*' Other studies supported that the use of antiplatelet and antith-
rombotic agents did not increase the risk of delayed PPB in CSP compared with
HSP.*"2 A racent multicenter RCT compared the outcomes between continuous
administration of anticoagulants with CSP and periprocedural heparin bridging with
HSP and found that patients who were receiving oral anticoagulants did not have
an increased incidence of PPB, and procedure time and hospitalization were shorter
than those on heparin bridge.*

CSP has been considered for larger nonpedunculated polyps (=10 mm). An RCT
demonstrated higher rates of clinically significant bleeding, post-polypactomy syn-
drome, and abdominal pain in HSP compared with CSP.** A recent RCT demon-
strated superiority of CSP over other techriques for non-pedunculated polyps 6 to
15 mm with less procedure time and lower risk of PPB.*5 A systematic review/
meta-analysis also demonstrated the safety and efficacy of CSP compared with
HSP for non-pedunculated polyps greater than 10 mm as well as serrated polyps
greater than 10 mm in regard to PPB, complete resection, and residual/racurrant
polyp rate.*® One major caveat for CSP is the recurrence rate, which is being
addressed in two large ongoing trials. "

The use of CSP for small pedunculated pelyps (<10 mm) with thin stalks has also
been evaluated and a recent study revealed that CSP carried a higher risk for intrapro-
cedural bleeding (38.2% [39/102] versus 3.5% [3/BB]; P < .001), ""'h“"ga?’_Hg F::ﬁmmﬁ
strated higher rates of delayed PPB (4.7% [4/86] versus 0% [0/ 102J; ATy
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daspite the use of prophylactic clipping both before and after the procedure, CSP for
pedunculated polyps less than 10 mm with a technigue of squeezing the stalk for at
least 10 seconds before transection was shown to reduce the likelihood of immediate
bleeding by 97%6."% A combination of technigues may therefore be used to reduce the
sk of PPB for these types of polyps. The current guidelines continue to recommaend
HSP for pedunculated polyps given the risk of bleeding, especially the larger polyps
with anticipated larger vessels in the stalk.®

There is a debate among endoscopists over which type of electrosurgical setting
should be used for HSP, There are two types of commonly used settings, either a
blended and cutting current (Endocut Q) or a pure coagulation current (forced coag-
ulation).*® An RCT by Pohl and colleagues showed no significant difference in the
rate of serious adverse events, complete resection, or risk of recurrence between
the two groups; howewver, more patients in the Endocut group had immediate bleeding
requiring an intervention as compared with the forced coagulation group (17% vs
11%, P = .006).5' An older study also showed no difference in the complication rates
between the two groups; however, there was a significant difference in the timing of
PPB between the groups. All immediate hemorrhages occurred when blended current
was used, whereas all delayed PPB occurred with the use of coagulation current.®
Guidelines do not weigh in on this detail, and electrosurgical seltings could be
selected based on endoscopist preference and expertise.

Prophylactic Clipping _
Mechanically closing the mucosal defect of polyp resection sites has been hypothe-
sized to decrease the risk of delayed PPB. The data on PPB after prophylactic endo-
scopic clipping using through-the-scope (TTS) clips have been conflicting. A study by
Feagins and colleagues found no significant difference in the rates of delayed PPB be-
tween the hemoclip group (12 out of 530 [2.3%]) compared with no hemoclip one (15
out of 520 [2.9%]) (RR 0.79, 95% CI 0.37-1.66),% consistent with the results of another
study which showed no significant difference in PPE between prophylactic clipping
versus no clipping in all polyps (OR 1.49, 95% Cl 0.56-4.00).* On the other hand, a
meta-analysis concluded that there is a lower risk of defayed PPB with the use of
hemaclips for polyps =2 cm (RR 0.55, 95% Cl 0.36-0.86) with even a lower risk if
located in the proximal colon (RR 0.41, 95% CI 0.24-0.70).5° A meta-analysis with a
total of 71,897 colorectal lesions found that the benefit of clipping in reducing PFB
was significant for polyps >20 mm (RR 0.51, 85% CI 0.33-0.78), and for proximal le-
sions greater than 20 cm (OR 0.37, 95% C1 0.22-0.61).%% Figs. 1-5 demonstrate exam-
ples of prophylactic clipping after EMRA.

The risk of PPB differs between pedunculated and non-pedunculated polyps. As for
non-pedunculated polyps alone, a study by Pohl and colleagues found an absolute
risk difference of 3,696 (85% CI 0.7% to 6.5%) for PPB between the clip and the con-
trol groups, with the protective effect being restricted to large polyps localized to the
proximal colon.®” A meta-analysis demonstrated a benefit of prophylactic clipping
large (>20 mm) non-pedunculated polyps especially if on anti-thrombotic, with no
clear benefit in the distal colon.*® A very recent RCT showed no clear benefit with pro-
phylactic clip closure for large (20 mm} non-pedunculated polyps in general,
although there was some suggestion of benefit specifically for adenomatous polyps
greater than 20 mm in the proximal colon.®® Another meta-analysis showed some
benefit with prophylactic clip closure in preventing delayed PPB, modest benefit in
polyps greater than 10 mm with a more pronounced benefit in polyps greater than
20 mm and those in the proximal colon, 5
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Fig. 1. Endoscopic images of sessile colonic polyp lifted in preparation for endoscopic
mucesal resection (EMR).

When it comes to pedunculated polyps, an RCT of 105 polypectomies found that
the total rate of complications was 10.6% in the clipping group which included early
and delayed PPB, perforation, and mucosal burns (compared with 7.79% in the non-
clipping group).?” The American Society for Gastrointestinal Endoscopy (ASGE)
guidelines recommend the use of prophylactic endoclips for polyps with a pedicle
greater than 5 mm,%® whereas ESGE recommends the additional use of diluted
adrenaline and/er mechanical hemostasis for large pedunculated polyps with thick
stalks =10 mm.? As for the cost, a study by Shah and colleagues showed that pro-
phylactic clip closure afier resection of large colon polyps, particulariy in the right co-
lon, was cost saving but only if the ¢lip costs less than $100.%% Studies are lacking to
demonstrate superiority of one type of TTS clips over others,

In summary, the benefit of prophylactic clip closure in preventing delayed PPB re-
mains unclear and likely depends most of the polyp characteristics. Based on current
data, the use of prophylactic clipping may be beneficial and selectively used in polyps
= 2 cm and in the proximal colon; however, other considerations including patient's
characteristics, use of anticoagulation + antiplatelet agents,®" and polyp morphology
should be taken into account.

Fig. 2. Resection site of colorectal EMR.
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- ) e -
Fig. 3. Prophylactic endoscopic clipping of EMR resection site.

Epinephrine

Other preventative measures have been studied including the use of adrenaline injec-
tion into the stalk of pedunculated polyps before polypectomy. Individual studies hava
shown that the injection of the stalk with 0.01% epinephrine before conventional snare
polypectomy is associated with lower risk of PPB.% %% A meta-analysis of six RCTs
demonstrated that prophylactic use of epinephrine is associated with significant
reduction in the immediate PPB (OR 0.38, 95% CI, 0.20-0.69) but not with dalayed
PPBE (OR 0.45, 95% CI 0.11-1.81).%

Endoloops

The use of detachable snare locps such as endolcops has also been studied. A pre-
vious RCT demonstrated that the use of detachable snare significantly reduced the
rate of PPE when compared with conventional polypectomy (0% vs 12%,
P<.05).5"The previously mentioned meta-analysis also compared epinephrine to the
use of mechanical hemostasis (endaoloops or clips) and found that the risk for overall
and early bleeding is reduced with use of mechanical methods for larger polyps
(=20 mm) when compared with injection of epinephrine alone but this was not seen
for delayed bleeding,®® which was consistent with other studies.** In addition, the

Fig. 4. Right side colon EMR site.
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Fig. 5. Prophylactic endescopic clipping of post-EMR resection site.

overall bleeding rates were similar for those receiving clip ligation when compared with
endoloop placement (5.1% vs 5.7%. P = .B47) in another RCT with 203 pedunculated
colorectal polyps with heads =10 mm and stalks =5 mm.™

Inspection

Inspection of the post-polypectomy site has also important implications on the preven-
tion of PPB. Visible defects such as visible muscle fibers and the presence of a "chermy
red spot" have been shown to comelate with increased risk for PPB.”" In addition,
inspecting for a bleeding vessel after the polyp removal has been shown to reduce
the rates of delayed PPE compared with controls (0.4% vs 1.1%), though the effect
is less pronounced in the presence of antithrombotics or the use of HSP.7? The time
of inspection was 30 seconds, though other studies advocated for a longer observation
time especially after use of prophylactic argon plasma coagulation (APC).™

Topical Gels

The use of gels and topical applicants is a newer category with many recent commer-
cially available products. A recent RCT assessed the application of PuraStat (3-D Ma-
trix, Boston, USA), which is a topical self-assembling peptide for hemostasis during
endoscopic submucosal dissection (ESD), and found a significant reduction in the
need for use of heat therapy for intraprocedural hemostasis when compared with
the control group in which diathermy was used to control bleeding (49.3% vs
99.6%, P<.001).™ Ancther recent RCT showed a rate of hemostasis of 52.2% with
the use of PuraStat with a mean dosage of 1.75 £ 2.14 mL.”™ Other agents have
been studied including modified cyanoacrylate glue,™ which showed potential
benefit, and platelet-rich plasma™ which failed to show benefit in preventing bleeding
after ESD, likely due to lack of adherence to larger wounds. EndoClot (Olympus Amer-
ica, Boston, USA) has also shown promising results in prevention of bleeding following
various endoscopic interventions, ™™ Hemostatic powder, which is an absorbable
and moditied polymer particle powder, was evaluated as well, and although the results
of the RCT showed lower rates of post-ESD bleeding in the hemostasis powder group,
the results were not significant.®® A new mucoadhesive gel that contains epinephrine
nanoparticles is being developed with ability to maintain hemostasis as long as
72 hours.®' Further studies including head-to-head analysis 1o elucidate which hemo-
static powder and/or gel is more beneficial for prevention of PPB, and the exact role

for them in bleeding prevention is needed.
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TREATMENT
Early Post-Polypectomy Bleeding

Immediate PPB can be detected and addressed at the time of the procedure. As previ-
ously mentioned, inspection of the site after polypectomy allows for detection of bleeding
vessels, perforation, and residual polyps. In most cases, observation with water lavage
results in self-limited cessation of oozing. Cccasionally, a direct pressure using the scope
tipfor suctioning may be applied on the mucosal defect to treat slow oozing. However, for
more brisk bleeds, targeted deployment of endoscopic therapy becomes essential.

One of the most used options in the management of immediate PPB is the use of
clips. TTS clips have been widely used for the initial management of PPB.%® The
method of deployment depends on the type of polyp removed. In general, if PPB results
after a pedunculated polyp remaoval, then the clip is deployed perpendicular to the stalk
to ligate the feeding vessels.® As for sessile polyps, the clip should be maneuvered to
tamponade the bleeding vessels, usually followed by closure of the mucosal defect 345
Faollowing closure of the clip, the area is washed, and if no active bleeding is noted, then
the clip can be safely deployed. Immediate bleeding can also be managed using snare
tip soft coagulation (STSC) or coagulation grasping forceps®®®; however, there are no
comparative studies of clipping versus thermal therapies for PPB. STSC has been
shown to be safe and effective during wide-field EMR, which also reduces the incidence
of adenoma recurrence when used,*# The ultimate decision to use a certain method
depends on the endoscopist's expertise and the available equipment.

Over-the-scope clip (OTSC; Ovesco Endoscopy, Tubingen, Germany) may play a
selective role in the management of PPB. This has been extensively studied in the
management of upper gastrointestinal (Gl) bleeding but has also been found effective
in the management of lower Gl bleed.**%2 A major limitation of OTSC in management
of PPB is the ability to pass the endoscope with the OTSC device to the right celon
which is the more common location of PPB.

Hemostatic powders have gained interest for their excellent efficacy in the initial he-
mostasis if PPB occurs. Among the first studies on Hemospray or TC-325 (Cook Med-
ical, Winston-Salem, NC) was the one by Soulellis and colleagues which was the first
to report the use of Hemospray as salvage therapy in two patients who failed to
respond to clips and thermal therapy, without evidence of recurrence at day 14 and
104 of follow-up.®® Hemospray has also been shown to be a safe and effective option
eithar as a moenotherapy, part of a combination approach, or as a rescue therapeutic
option, with § out of 50 patients demonstrating recurrence of bleeding.® Other agents
such as EndoClot (Olympus America, Boston, USA)™ and Ankaferd Blood Stopper™
have also been studied. A meta-analysis by Facciorusso and colleagues noted that
initial hemostasis was achieved in 95.3% of patients regardiess of which agent was
used.”” Mewer agents, including UI-EWD (NexPowder, Medtronic, Minneapolis,
USA)™ and a self-propelling thrombin powder (American Elements, Los Angeles,
USA),™ are also being studied, mostly in upper Gl bleed, and have shown promising
results in initial trials. Despite the growing interest, the use of hemostatic powders is
kmited by their rapid sloughing off resulting in higher rates of rebleeding'®'®" and
tha need for repeat colonoscopy for a more definitive therapy. Some experts recom-
mend the use of Hemospray as a temporary bridge to achieve initial hemostasis before
a repeat colonoscopy with a more definitive treatment in 24 to 48 hours, '™

Delayed Post-Polypectomy Bleeding

As mentioned previously, HSP is associated with a higher risk of delayed PPB. PPB
occurs if the tissue necrosis that follows HSP extends beyond the mucosa into the
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submucosal blood vessels resulting in bleeding that is not visualized at the time of pol-
ypectomy. There are currently no guidelines for the management of delayed PPB;
however, the decision to proceed with colonoscopy and the timing of colonoscopy
should be individualized. Hemodynamic stability should precede any intervention,
and this would include assessing for blood loss duration, guantity, and resultant intra-
vascular depletion. Sonnenberg modeled delayed PPE as a decision tree which sug-
gested that repeat colonoscopy to treat bleeding is beneficial in 22% of patients, with
a number needed to treat of 4.5.7% Another study also showed that colonoscopy may
be overused in patients with delayed PPB."™ A racent study assessed the safety and
efficacy of prampt colonoscopy for delayed PPB for colon polyps <10 mm and found
an 89.9% success rate of initial colonoscopic hemostasis with at least two clips place-
ment as an independent prognostic factor for this success.'%® Hemoclip placement is
the most commonly used modality for the management of delayed PPB. Several
studies have demonstrated the efficacy of using hemoclips as an initial approach
for hemostasis'®'%; though one study by Lee and colleagues found that a large num-
ber of clips comelate with a higher rate of rebleeding.’®’ Other therapeutic measures
including OTSC, and hemostatic spray powders have been used.® 1% Thermal ther-
apy is generally avoided in the post-polypectomy site due to the risk of perforation,
though the risk of perforation has also been reported with clipping.'® The failure of

initial hemostasis resulting in persistent hemodynamic instability should prompt urgent
interventional radiology and/or surgical evaluation,

SUMMARY

PFB is one of the most common complications after polypectomy. Multiple risk factors
relating to the polyp characteristics, patient demographics, and comorbid medical
conditions along with endoscopist's expertise have been identified and should be
accounted for during the evaluation, PPE can accur immediately, and this is generally
managed promptly. Delayed PPB can occur and can result in hemodynamic insta-
bility. In delayed PPB, hemodynamic stabilization should take precedence before
any intervention. CSF is associated with a higher immediate PPB rate and a lower
delayed PPB rate. The role for prophylactic clipping of polypectomy sites is likely
best reserved for polyps greater than 20 mm located in the right colon,

CLINICS CARE POINTS

+ Polyp-related factors associated with an increased risk of PP8 include polyp size =20 mm,
right-sided polyps, and pedunculated polyps with thick stalks,

» Pre-procedural use of aspirin has not been associated with an increased risk of immediate
PPB, but risk of delayed PPB may be increased. P2Y12 inhibitor and warfarin wse has been
asseciated with an increased risk of immediate and delayed PPB. Studies on risk with direct
oral anticoagulant use yielded conflicting results,

s Cold snare polypectomy (C5P) is currently recommended for polyps <10 mm but is associated
with higher risk of immediate PP8 and has been studied for large nen-pedunculated polyps
{=10 mm) with lower rates of PPB compared with hot snare polypectomy (HSF).

s Some studies noted increased risk of immediate PPBE with C5P for pedunculated polyps while
increased risk of delayed PPB with H5P. Current guidelines continue to recommend H3P for
pedunculated polyps.

« The data on PPB after prophylactic clipping have been conflicting with some studies showing

the benefit of clipping reducing PPB was significant for polyps =20 mm.
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= Epinephrine injection into the stalk of pedunculated polyps before polypectomy is
associated with decreased risk for Immediate PFB.

+ Movel topical gels and hemostatic powders are currently being evaluated for this purpose.
* Through-the-scope clips are widely used for the initial management of PPE.

* The use of over-the-scope clip may play a role in the management of certain PPB scenarios,
but navigating to bleeding in right colon can be difficult.

e There are currently no guidelines on the management of delayed PPB; however,
hemodynamic stability should precede any intervention.
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