Gastrointestinal
SURGICAL EMERGENCIES

American College of Surgeons
International Relations Committee

Editors
Giuseppe Nigri, MD, PhD, FA

R
Georgios Tsoulfas, MD, PhD N
"““.E‘;“\.*‘\.\“ \\\' /—,,"
:‘:\\‘;%-"'- :\‘— ::“
\\"i\ 2 >
N

o
o

5’
—
o
\

OMNIBVS PER AR
B‘ 7 FIDEMQVE &G
2 PRODESSE

— —



Gastrointestinal
SURGICAL EMERGENCIES

American College of Surgeons International Relations Committee

Editors
Giuseppe Nigri, MD, PhD, FACS, FRCS
Georgios Tsoulfas, MD, PhD, FACS

Copyright © 2021 American College of Surgeons, 633 N. Saint Clair St.,
Chicago, IL 60611-3295. All rights reserved.

ISBN 978-1-7369212-2-7



Foreword

It gives me great pleasure to see this textbook on “Gastrointestinal Surgical
Emergencies” finalized. This book is the product of a broad international
collaboration, as reflected by the diverse group of authors, and is intended for
surgeons worldwide. I commend the American College of Surgeons (ACS) and the
editors for recognizing the importance of surgical education on the global stage and
making this text available as a free online resource for all surgeons and surgeons-in-
training around the world.

This text offers a practical overview of surgical emergencies of the gastrointestinal
system. It draws from diverse surgical practices, patients, resources, and health
care systems. It presents a wide variety of treatment algorithms and alternatives
based on shared surgical principles. This text equips surgeons to be prepared for
gastrointestinal emergencies with the goal of providing safe, effective, efficient, and
comprehensive urgent care to the ill and injured.

This effort has been facilitated by the Dr. Pon Fund International Chapter
Opportunity Program, named for Pon Satitpunwaycha, MD, FACS, whose generous
donation through the International Relations Committee (IRC) has sponsored
educational courses by national ACS chapters around the world. This text was
inspired by the “ACS Gastrointestinal Surgical Emergencies Course,” which was
organized by the Italian ACS National Chapter in October 2018 as part of the Italian
National Surgical Congress.

I would like to extend my congratulations to Dr. Giuseppe Nigri and Dr.

George Tsoulfas, two former International Guest Scholarship recipients, active
members of the ACS IRC, and successful academic surgeons in Italy and Greece,
respectively. Additionally, I would like to specifically thank Kathleen McCann, Tony
Ortiz, and the ACS IRC members who have been instrumental in delivering this
comprehensive educational resource.

I feel fortunate to be included among those who have contributed to this effort. The
recent pandemic has reminded us that medicine is global. By widely sharing our
knowledge, experience, technology, and information, and by building communication
and collaboration, we can each learn to provide better care for our individual patients,
advance the fields of medicine and surgery, and promote improved health globally.
This volume is an important step in that direction.

— Fabrizio Michelassi, MD, FACS, MEMSE, ESA (Hon), SIC(Hon), Lewis Atterbury
Stimson Professor of Surgery and Chairman of Surgery at Weill Cornell Medicine and
Surgeon-in-Chief at New York-Presbyterian/Weill Cornell Medical Center
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CHAPTER 1
Acute Care Surgery

Patrick McGonagill, MD, FACS; Luis J. Garcia, MD, FACS; and Dionne A. Skeete, MD, FACS
Department of Surgery, University of lowa, lowa City, IA

Key words:

ACS, throughput, model, training, outcomes




Abstract

Acute care surgery (ACS) is a relatively new surgical specialty forged from the changing landscape

of trauma surgery and increasing gaps in the delivery of quality care for the acutely ill and injured
patient. The fundamental principle of this specialty is to provide comprehensive, timely, urgent, and
emergent general surgical care. ACS models have been steadily adopted with variability in many
health care systems globally. The core common components are a dedicated on-call surgeon with

no elective responsibilities, an acute care surgery service with resident support, and an allocated
operating room for acute care patients. Research has shown improved outcomes with adoption of ACS
models regarding patient throughput and clinical outcomes. Acute care surgery imparts a positive
financial impact on a hospital contribution margin by increasing the productivity of both acute care and
nonacute care surgeons. A curriculum exists to prepare ACS fellows to manage critically ill patients
and to operate comfortably in a variety of anatomic regions. Over time the number of fellowship
positions has increased, and there is renewed interest among graduating residents in the field of acute
care surgery; however, the size of the ACS workforce is at risk. This, in addition to the ever-changing
economic landscape, provides ongoing challenges with the growth of the specialty.




Development of the Acute Care

Surgery Specialty

Acute care surgery has emerged over the past 20 years as a
common care model for both academic and private medical
centers. The core elements of acute care surgery include
trauma, emergency general surgery, and surgical critical
care. In some settings, the scope of practice for the acute care
surgery may also include management of acute burn injuries
and elective general surgery. The conception of acute care
surgery sought to fulfill a vital need of the American public:
providing high-quality, timely surgical care to the injured
and acutely ill patients.! Many professional, economic, and
societal forces have forged the development of acute care
surgery over the past half century.

The necessity of staffing hospitals with surgeons capable of
handling emergencies can be traced back to the genesis of
surgical training at Johns Hopkins University at the turn

of the 20th century. Dr. William Stewart Halsted wrote,
“Every important hospital should have on its resident staft
of surgeons at least one who is well and able to deal with any
emergency that may arise” The early seeds of the specialty
as we currently know it can be traced to the development

of trauma centers at safety-net* city and county hospitals in
the United States during the 1960s. In this setting, trauma
surgeons would routinely and confidently operate on injuries
of the neck, chest, abdomen, pelvis, and cardiovascular
system. In addition to trauma care, safety-net hospital
surgeons frequently provided elective and urgent general
surgery care for their facilities. This rich environment

of broad surgical practice and strong master surgeon
mentorship helped popularize careers in trauma surgery
among trainees and young surgeons.’

By the 1970s and 1980s, trauma surgery entered a golden
age. Trauma surgery made the leap from focusing on the
parochial interest of an individual county hospital to the
initial development of regional trauma systems in the early
1970s.* The American College of Surgeons Committee on
Trauma (ACS COT) published its first edition of Optimal
Hospital Resources for Care of the Seriously Injured in 1976,
establishing guidelines for the care of trauma patients.*
With standardization and regionalization, trauma surgery
and trauma systems became recognized as a driver of
improved outcomes.® At its very core, trauma surgery
remained a largely operative specialty at this time. The
advent of diagnostic peritoneal lavage in the mid-1960s
and popularization throughout this period ensured high
frequency of the trauma laparotomy, albeit, frequently, with
nontherapeutic results.®

Acute Care Surgery | CHAPTER 1

By the 1990s, two large seismic shifts were occurring in
trauma care. The first was the increased utilization of imaging
in the routine evaluation of the trauma patient. Broader
access to, and implementation of computed tomography and
ultrasound began displacing diagnostic peritoneal lavage as
the primary mode of diagnosing intra-abdominal injuries.
This greatly decreased unnecessary operations in both

blunt and penetrating trauma victims. Moreover, it limited
the operative experience and training opportunities of the
trauma surgeon.” The other crucial change was the evolving
epidemiology of trauma. By the late 1990s, the elderly
accounted for the increased proportion of trauma patients;
penetrating trauma was less common; and the average
patient was less severely injured on presentation thanks to
improvements in vehicular design, seatbelt laws, airbags, and
injury prevention programs.® The inevitable result of these
epidemiologic shifts was decreased trauma operative volume
and increased responsibilities for nonoperative management
of patients.®

Two landmark studies began sounding the alarm about a
potential crisis in trauma surgery in the early 1990s. The first,
by Esposito and colleagues, identified a negative attitude
toward trauma patients and a preference to not treat them in
a large proportion of surgeons surveyed from a Washington
statewide sample through the American College of Surgeons.’
The preference to not treat was driven by a perceived negative
practice impact, older age of the provider, and a presumed
increased medicolegal risk of trauma care.’ The other study,
by Richardson and Miller, identified an overwhelming
negative impression of trauma and a paucity of interest in
pursuing a career in trauma surgery on a nationwide survey
of surgical trainees postgraduate year 3 (PGY-3) or higher.!
The authors found that while 81 percent of residents have
some interest in trauma care, only 18 percent wished to
pursue a career in trauma and 8 percent were interested

in trauma fellowship. Barriers to the pursuit of a trauma
career included the volume of work with too few operations,
other specialty interest, a large volume of overnight call, and
“unsavory clientele”.!

By the early 2000s, trauma surgeons and leaders in the field
increasingly identified a growing concern about the future
of the profession. The American Association for the Surgery
of Trauma (AAST), the Eastern Association for the Surgery
of Trauma (EAST), and the Western Trauma Association
(WTA) surveyed its members about career satisfaction

and perceived incentives, disincentives, and opportunities
for change in trauma practice.!’ Among the respondents,
nearly 90 percent expressed satisfaction with a career in

*Safety-net hospitals are defined by the Institute of Medicine as institutions that are legally mandated or mission driven to provide a
disproportionate amount of care to vulnerable groups, including the uninsured, Medicaid recipients, and other populations including homeless
individuals, HIV patients, and those with mental illness. Safety-net hospitals provide care to these populations regardless of their ability to pay.
Institute of Medicine (US) Committee on the Changing Market, Managed Care, and the Future Viability of Safety Net Providers, Ein Lewin M,
Altman S, eds. Americas's Health Care Safety Net: Intact but Endangered. Washington (DC): National Academies Press (US); 2000..
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general surgery, while 72 percent were satisfied with their
trauma practice. Almost two-thirds of respondents felt
trauma surgery was not viable or sustainable in its current
form. The vast majority felt trauma surgery should change
and could be redesigned to make it more sustainable and
viable."! The developing crisis in trauma and critical care
was further confirmed by an Institute of Medicine Report
projecting a shortage of on-call specialists including a 35
percent deficit of intensivists.'* Reasons cited for specialist
surgeon unavailability were lack of reimbursement related to
uninsured patients, increased liability and malpractice claims
for care of emergency department (ED) patients, disruptions
in elective surgical practice, and work-life balance."

With the rising threat to the future trauma surgery practice,
the AAST convened the Committee to Develop the
Reorganized Specialty of Trauma, Surgical Critical Care, and
Emergency General Surgery including an eminent panel

of leaders in the field. Their ultimate report, published in
2005, laid out a foundation for the new specialty of acute
care surgery. This work group identified the challenges to the
long-term viability of the profession including decreasing
trauma surgical volume, relatively lower compensation for
trauma resuscitation over operative work, unappealing work
hours, unpredictable schedules, and high stress burden. They
proposed a new specialty of acute care surgery, combining
trauma, emergency general surgery, and surgical critical care.
In combining these fields of practice into one entity, they
sought to address these challenges as follows: creating a more
desirable operative specialty incorporating wider skills and
techniques; giving the acute care surgeon a more controlled
lifestyle to improve work-life balance; developing a workforce
that is adept at complex operations and a resource to the
entire medical staff; and providing in-house care around

the clock to both improve patient outcomes and to increase
educational opportunities for trainees.!

Acute Care Surgery Curriculum

The development of a new training paradigm is essential

to the growth and establishment of acute care surgery as

a new specialty. The AAST ACS Committee was charged
with developing the curriculum, competencies, and
tellowship certification criteria that were the basis for

the AAST Acute Care Surgery Fellowship.'* Potential

sites for fellowship programs are required to submit an
application that, once approved by the committee, are
followed with an onsite visit. Reviewers meet with faculty,
residents, and administration to determine first, whether
the program can support the operative volume required for
the ACS fellowship requirements and second, to assess the
credibility of the proposed educational structure. Finally,
the reviewers determine if there will be a negative impact
of the additional fellowship on the existing general surgery
residency experience and case numbers. Once accredited,
these fellowships require recertification with onsite visits at
regular intervals to maintain accreditation.'*"® Since the first
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fellowship program opened its doors in 2008, the number
of programs has steadily increased to 28 fully accredited
programs.'®

Matriculation to an ACS Fellowship generally follows
successful completion of a general surgery residency.

The core structure of the AAST fellowship consists of a
two-year fellowship with the first year being an ACGME
(Accreditation Council for Graduate Medical Education)
Surgical Critical Care fellowship with subsequent eligibility
for board certification in Surgical Critical Care. The second
year of fellowship is an operative year with surgical trauma
call responsibilities after which certification through the
AAST is possible. To achieve a broad operative experience,
rotations on trauma and general surgery, thoracic,
vascular, hepatobiliary/transplant, along with electives

in neurosurgery, orthopaedics, and endoscopy were
recommended in the original curriculum.**

Analysis of several factors has shaped the curriculum over
time. In 2010 a case log registry was developed in order to
track the operative experiences of the ACS fellows. Review
of the case log data in 2013 by Dente et al.,"” showed that the
fellows completed on average 200 major cases which were
dominated primarily by abdominal cases. Although there was
a wide variety in types of cases performed, approximately 50
percent of the fellows failed to meet the operative case types
specified by the original curriculum. Specifically, gaps were
identified in otolaryngology-head and neck surgery, pediatric
surgery, and vascular surgery. Based on this analysis, the
curriculum was updated to the operative case requirement
from previously elective rotations in thoracic and vascular
surgery to required rotations and refinements.'*'¢ The
rationale for this change was to provide the necessary
training and comfort level needed for emergent operations by
providing exposure to these anatomic regions in the elective
setting. Minimum case log requirements for successful
tellowship completion were put in place based on anatomic
regions and organ-based management like the American
Board of Surgery.' The case registry offers the opportunity
for real-time analysis by program directors to modulate
rotations to meet the requirements of the fellowship. The
written exam required of each graduating fellow also plays

a role in refining the fellowship curriculum. Analysis of test
results has led to the addition of an in-training exam taken
prior to the start of the operative year. This pretest allows the
program director and trainee to identify areas of weakness
and to focus the education and operative experience
accordingly.'*** Educational modules tied to the curriculum
have also been added to the fellowship training comparable
to the computer-based general surgery curriculum. These
modules cover the basic educational content but also have
maintenance of certification-type test questions as well as
expanded education on complex operative techniques more
applicable to the ACS fellow level of training.'* '
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The impact of these fellowships on surgical training and
surgical practice has been a research focus.'®*? Dinan et al.’®
showed no decrease in the ACGME case log data before

and after initiation of an AAST-approved ACS fellowship
and specifically demonstrated no change in the number of
operative cases performed by chief residents. The ACS fellow
was found to have added value to the program in the role

of educator. Cothren Burlew et al.,”” surveyed graduates of
the AAST-approved fellowships. Survey results indicated

96 percent of the graduates were practicing acute care
surgery, while 2 percent practiced only trauma surgery, and
the remaining 2 percent practiced only general surgery.
Hospital-based practice (84 percent) and private group (12
percent) were the top two practice settings. Graduates were
asked to describe case specifics one year after fellowship
completion. Interestingly, the data revealed that 92 percent
of the graduates were performing vascular cases, 88 percent
were doing thoracic cases, and 70 percent were involved in
hepatobiliary cases to some degree. Overall, 93 percent would
recommend an ACS fellowship to others with 82 percent
relaying the fellowship prepared them well for practice and
was worth the time invested. Given the relative infancy of the
acute care surgical field compared to other aspects of general
surgery, one would expect further refinements to the training
model to meet the future needs of the specialty.

The Acute Care Surgery Model

Traditionally, emergency surgical care was provided by a
group or department of general surgeons who also managed
an elective surgical practice in addition to rotating call
responsibilities. This model has many limitations. Call
responsibilities could provide interference with elective
surgical practice and clinic schedules. Reluctance to perform
elective surgery after a busy night on call also impacted
elective surgical volumes. Gaps in surgical expertise exist
given not all surgeons had the same level of familiarity and
skill with specific acute general surgery disease processes.”’ In
addition, there was a limited surgical subspecialty workforce
that may lead to delays in care and potentially worse
outcomes for patients.”’ Adopting an ACS model addresses
some of these issues.

An ACS model requires a dedicated team of surgeons that
provide comprehensive care for all general surgical and
trauma emergencies. Typically, this dedicated team of
surgeons provides 24/7 coverage, although some variability
may exist depending on the hospital system. This model aims
to enhance hospital resources, allowing surgery departments
to provide quality care to both elective surgical patients and
patients with acute surgical problems.*

Vanderbilt University in Nashville, TN, was one of the first
hospital systems to implement an ACS model. They identified
several components that are essential to the successful
implementation of an acute care surgery model. Following
are those recommendations.
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The service concept

A service concept allows for a multi-disciplinary group of
providers to manage patients and improve communication.
The service concept also allows for rotation of rested surgical
teams which can allow for better attention to complex
patients. The service concept allows for patient management
to occur around the clock and, if available, a residency team
can expedite patient evaluation and management.?? Daily
multi-disciplinary rounds have been shown to shorten
length of stay for trauma patients, and there may be similar
advantages for the emergency general surgery patient
population.?

The surgical director

The director implements the mission of the service. The
service concept model may involve multiple physicians and
caregivers involved in a complex patient’s care. The director
is critical for ensuring continuity of patient care. The director
can oversee the implementation of practice management
guidelines and protocols which will help to decrease
variability in care.?

Hospital support

The emergency department provides a gateway for the
emergency general surgery patient into the hospital system.
Excellent care in the emergency department can significantly
reduce organ failure and mortality. Having an outstanding
working relationship with the emergency department
provides timely evaluation, resuscitation, and surgical

care of the emergency general surgery patient. Developing
evidence-based protocols and patient care guidelines jointly
with the emergency department can facilitate care.”? In
addition to the emergency department, access to a dedicated
acute care surgery operating room will allow for less delays
in scheduling urgent and emergent cases. Finally, having

a dedicated surgical intensive care unit team has been
shown to improve outcomes and decrease hospital cost

for emergency general surgery patients.”? Coordination of
care with the surgical intensive care unit team is important
because complex patients often require resuscitation and
frequent interventions. As with the emergency department,
establishing collaborative evidence-based protocols between
the acute care service team and the surgical intensive care
unit team will provide minimal variability of care and lower
hospital costs.?

Intrahospital communications

Establishing a dedicated hospital transfer center to
coordinate both inhospital consults as well as incoming
transfers from other hospitals should allow for decreases in
delays of care for the complex acute surgical patient. Previous
studies from trauma systems have shown this to improve
care. Additionally, an established transport system and
aeromedical transport service will allow for the rapid transfer
of patients to a higher level of care. Previous research for
trauma patients has shown aeromedical transport to improve
outcomes.”
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Service staffing

Finally, it is important to have an appropriately staffed acute
care surgery service. Ideally, the key members of this team
will include 24/7 faculty coverage, access to both surgical
and medical subspecialty consultants, and a fully staffed
surgical resident team. Additional team members include
physician extenders, case managers, and social workers.
These individuals will help to provide a continuum of care
for the complex emergency general surgery patient.” Access
to long-term acute care hospitals and rehabilitation facilities
will facilitate discharge planning and hopefully lead to
decreased length of stay and better long-term functional
outcomes.

In conclusion, Vanderbilt University set the standard for
development of an ACS model. The key elements include an
ACS service with 24/7 faculty and resident coverage, access
to the operating room to allow timely completion of service
cases, and an integrated care pathway from the emergency
room to the intensive care unit to the discharge destination.*

Global Acute Care Surgery

Timely access to emergency general surgery remains a
challenge globally with limited-to-no access to surgical
resources for most of the world’s population.® Adaptation of
ACS models have been limited for the most part to high-
income countries while expanding access to essential surgery
remains a priority in low- and middle-income countries.”
Heterogeneity in the models has been observed, primarily
attributable to variations in hospital infrastructure, hospital

resources, and discrepancies in the health care environment.

Shared common elements, though, are a dedicated surgical
service covering nontrauma emergency general surgery,
onsite daytime attending who covers emergencies with no
elective practice obligations, operating room allocation, and
24/7 resident coverage.'*** One notable difference between
the U.S. models and non-U.S. models is the separation of
trauma surgery and surgical critical care from the duties

of the acute care surgeon.* Part of the challenge relates to
established frameworks of care delivery that vary in each
health care environment. In Europe, for example, trauma
surgeons manage visceral and skeletal trauma, whereas,

in the U.S,, skeletal trauma in managed by orthopaedic
surgeons. Whether ACS belongs in the domain of trauma
surgery versus gastrointestinal surgery remains debated.
Further research is needed to determine the ideal model
for each health care system, but key to each model’s success
is the hospital resource commitment and the presence of a
dedicated surgeon for emergency cases.**
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Advantages of Acute Care Surgery Model
Each year, more than three million patients are admitted

to the hospital requiring emergency general surgery care

in the United States.” These patients represent a high-risk
population with frequent poor outcomes compared to
elective general surgery patients.’®?” They have significantly
more comorbidities including diabetes, hypertension,
immunosuppression, and chronic obstructive pulmonary
disease.”®* Due to acute illness, these patients have
physiologic and metabolic derangements and worsening

of baseline function. At the time of presentation 12 to

14 percent of these patients will have septic shock.??

As aresult, patients requiring emergency surgery have
significantly higher mortality and complication rates
compared to elective patients.” Traditionally, local general
surgeons have provided surgical care for these patients. Over
the last decade, an acute care model has been adopted by
many institutions, and several studies have demonstrated
improvements in costs and quality of patient care.?*

One of the first studies to address cost of patient care in an
ACS model was conducted at Loma Linda University Medical
Center in Murietta, California. In this study, the authors
compared patient outcomes and costs in an acute care

model with a traditional care model in patients undergoing
appendectomy and cholecystectomy.”® Researchers found
that patients in the acute care model had earlier surgical
evaluation, earlier surgical intervention, earlier recovery, and
earlier return home.?®

In addition, this study found significant cost savings
between the acute care model and the traditional model.
Regarding appendectomy, researchers reported a mean cost
savings of $1,024 per patient. For those patients undergoing
cholecystectomy, the mean cost savings was $3,225 per
patient.”® The authors clearly demonstrated improvements
in care and cost savings for two of the most-performed
emergency general surgery operations.

A study by To et al.,” was one of the first studies to examine
the correlation between patient care models and emergency
general surgery outcomes across multiple institutions by
utilizing a prospectively collected patient outcomes registry.
For their study, To and colleagues analyzed 308,243 patients
in the Michigan Surgical Quality Collaborative registry
comparing case logs and patient outcomes across 34
hospitals. Patient care models for emergency patients were
determined by self-reported survey responses at each site.
In their study population, overall mortality for emergency
general surgery patients was 4.1 percent, with 11.6 percent
mortality for those patients undergoing intestinal resections.
The patient care model was found to be a significant
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variable for mortality. Notably, facilities with an ACS model
were associated with a 31 percent mortality reduction for
emergency general surgery cases compared to facilities who
had traditional general surgery or hybrid models.

Another advantage to consider is how an ACS model impacts
financial profitability for hospital systems. We have seen that
an ACS model reduces cost of care and improves patient
outcomes. Both factors have been shown to improve hospital
contribution margins.*! Previous studies have shown that

an ACS model reduces time from admission to surgery.*
Since delays of care in emergency general surgery patients
have been shown to lead to increased mortality and longer
lengths of stay, an ACS model favorably impacts hospital
profitability.®

Additionally, several institutions have reported on the impact
of an ACS service on nonacute care surgeon productivity.
Loss of productivity from call was a major concern to non-
ACS surgeons when adopting an ACS model. Wake Forest
University in Winston-Salem, North Carolina reported
their nonacute care surgeons saw elective cases increase

by 22 percent, leading to a significant increase in hospital
profit.** Similarly, the University of Missouri in Colombia,
Missouri saw an increase of 94 percent in work RVUs (work
relative value units, a scale used by Medicare to assign fees
for different physician activities accounting for the time and
effort required) and 60 percent increase in operative volume
among nonacute care surgeons.”® Both ACS and non-ACS
surgeons reported higher job satisfaction rate crediting the
addition of the ACS model on having a positive impact on
their practice.

Globally, ACS models have demonstrated decreased operative
delays with dedicated operating room resources.”* In regard
to appendicitis, ACS model implementation in New Zealand
led to decreased length of stay with an increase in operations
performed during daytime hours."

In summary, the adoption of an ACS practice model has
led to improvements in patient care and reduction of costs
associated with emergency general surgery. The models
have also been associated with increased operative volumes
and improved job satisfaction for both ACS and non-ACS
surgeons. These improvements in patient care and the
associated increase in nonacute care surgery volume has
led to financial profitability for hospitals. Overall, it appears
that the adoption of an ACS model has benefits for patients,
surgeons, and hospital systems.
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Challenges

Despite the demonstrated advantages, adaptation of ACS
models has been disparate. A survey of 1,690 U.S. hospitals
in 2015 revealed only 16 percent of the hospitals had an
acute care surgery model (increased from 2.1 percent in
2001), with the remainder utilizing a traditional general
surgery call rotation model. Hospitals with an ACS model
were likely to be urban, to have greater than 500 beds, and
to be teaching hospitals.” Areas with lower population
densities were less likely to have access to facilities with an
ACS model. This rural disparity in ACS implementation is
further demonstrated by only 7 percent of the graduates of
the ACS fellowship programs reporting practice in a rural
environment.'® Regionalization or concentration of acutely
ill surgical patients at higher-performing centers with ACS
models may be necessary to assure the availability of quality
emergency surgical care to less-populated regions.”’

Staffing and retention remain a major challenge to the future
of acute care surgery. The number of general surgeons has
not proportionally increased with population growth and
demand.* The projected shortfall of general surgeons is
between 17,100 and 28,700 for the year 2033 largely due

to expected attrition from retirement.*® Specialization

after general surgery residency is chosen by 80 percent of
residents, leaving a small number of generalists available

for providing emergency surgery care. Though the field

of trauma surgery has seen a resurgence due to the
reorganization of acute care surgery, 10 percent of fellowship
spots were unfilled in 2015." Lifestyle, compensation,
inadequate staffing, and burnout have been cited as
challenges to retention and longevity of the acute care
surgeon.’!

Even with the demonstrated advantages to hospitals and
surgical departments, the economic value of the ACS model
remains at risk due to an ever-changing economic landscape.
In the United States in 2013, trauma and ACS patients
accounted for 5 to 6 million admissions per year resulting in
$65 -$100 billion in costs for direct patient care.” This was
estimated to be about 20-30 percent of the total inpatient
hospital costs nationwide. These patients are severely ill at
presentation requiring operations, procedures, intensive
care unit admissions, and longer hospital stays due to
complications, which leads to the higher costs of care.?® 3!

In the United States, reimbursement for these complicated
cases remains dependent on payor mix which varies by
location. In facilities where the payor mix has a higher
percentage of underinsured patients, lack of reimbursement
for services rendered may leave the hospital in a

financial shortfall. The shift from private payor system to
government insurance at the lower reimbursement rate

also has repercussions as our population continues to age.*
Compensation plans for acute care models that rely on
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reimbursement for acute care surgeons in these areas will
need external funding support to remain revenue-neutral.

With these financial challenges, hospitals may tend

to undervalue the overall benefits of the acute care

surgery model especially if the only metric for success

is reimbursement and RVU generation. Studies have
demonstrated that acute care surgery services provide timely
care leading to less morbidity and mortality and increase

the RVU productivity and reimbursement of the elective
surgeons mainly through the offloading of emergency call to
focus on the elective insured patients.' 323> Careful analysis
at the institutional level is essential to assess the impact of the
acute care surgery model across the hospital and determine
what service lines within acute care surgery should be
maximized to improve the contribution margin.

Summary

Acute care surgery is a relatively new specialty developed
to meet the needs of acutely ill patients and an increasingly
nonoperative field of trauma surgery. Acute care models
have been adopted globally with the shared components
being a dedicated surgeon with no elective responsibilities,
a dedicated service with resident and faculty support 24/7,
and dedicated operating room resources. Studies have shown
significant benefits to quality of care with increased patient
throughput, morbidity and mortality with implementation
of acute care models, as well as increased profitability and
surgeon satisfaction. The growth of the acute care surgery
specialty will be further shaped by changing health care
economics, projected surgeon shortages, and population
health needs.
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Introduction

Elective gastrointestinal surgical procedures carry a

low to moderate (1 to 5 percent) risk of perioperative
complications, most commonly related to hemodynamic

or physiological reactions, blood loss, or infection.! The

risk of mortality is minimal. Compared to elective surgery,
emergent gastrointestinal surgery (EGS) is associated with

a significantly higher risk for mortality and morbidity,
sometimes reported to be as high as 8-fold. This is due in
large part to the fact that patients needing emergent surgery
are often in a compromised and critical state due to the acuity
of disease with which they are presenting. This risk is further
compounded in patients with chronic medical conditions
such as coronary artery disease, chronic obstructive
pulmonary disease, or diabetes that can further decrease
physiologic reserves.

While the life-threatening or time-sensitivity nature of the
situation often precludes lengthy preparations for surgery,
gathering as much information as possible about an EGS
patient’s past medical and surgical history is essential

to provide the best and safest care possible. While the
availability of such information should not delay access

to the operating room (OR), failing to obtain a full, even

if basic, understanding of a patient’s comorbidities will
exponentially increase the risk of postoperative morbidity
and mortality, and hinder the surgical team efforts to
salvage them. Even social history information including any
history of alcohol, tobacco, and/or substance use may prove
essential for perioperative care given the potential for drug
interactions or changes in hemodynamics secondary in the
perioperative period. In addition to optimizing perioperative
care, understanding the medical, surgical, and social history
of EGS patients well helps us better predict their risk of
mortality and morbidity. Several newly established risk
assessment tools, such as the Emergency Surgery Score (ESS)
or the Artificial Intelligence-based POTTER calculator were
designed specifically for EGS and can be used as adjuncts in
decision-making and helping better counsel the patient and
their family.

Women of reproductive age should get a rapid pregnancy
test, standard preoperative antibiotic prophylaxis or more
broad-spectrum antibiotic therapy should be started in
abdominal sepsis, and patients with shock should undergo
active resuscitation without delaying the source control
aspect of their shock management, i.e. surgical control of
hemorrhage or sepsis.

In the following section, we will discuss the challenges the
management of EGS with specific medical comorbidities
such as liver cirrhosis, pulmonary disease, or cardiac disease.

EGS in the Patient with Liver Cirrhosis
Patients presenting with liver disease are at an incredibly
increased risk of morbidity and mortality given the cirrhosis-
related cardiovascular and circulatory alterations, the
reduced synthetic function leading to coagulopathy and
thrombocytopenia, and the decreased hepatic perfusion
which makes the liver more susceptible to hypoxemia and
hypotension.” Cirrhotic changes alter systemic circulation
secondarily to portal hypertension which decreases blood
flow through the liver. These changes lead to increased
cardiac output and decreased systemic vascular resistance.
This can be further worsened by arteriovenous shunting

and reduced splanchnic flow.? Altered synthetic function of
the liver can produce profound coagulopathies in patients
that can be refractory to corrective therapies and thus make
them susceptible to difficult to control and life-threatening
hemorrhage. A prothrombin time and International
Normalized Ratio (INR) are considered the gold standard

to estimate synthetic function.? Resuscitation during the
perioperative period may also require correction of any
coagulopathies secondary to decreased synthetic function.
Patients with significant ascites can experience massive fluid
shifts during abdominal surgery that result in intraoperative
hemodynamic instability due to intravascular hypovolemia.
In the immediate postoperative phase, periodic and frequent
assessment of the intravascular volume should be performed,
and resuscitation with colloids and/or crystalloids will be
necessary to reduce further perfusion of the hepatic and renal
systems resulting in worsening of the liver and renal function.
Once the acute phase of resuscitation resolves, hypervolemia
and fluid overload can in turn lead to pulmonary edema,
peripheral edema, acute hepatic congestion, and wound
complications,” and balancing the resuscitation with diuresis
is often challenging.

A patient’s Model for End-Stage Liver Disease (MELD) score
or Child-Pugh classification can be used to predict the risk
of perioperative risk in the emergency setting. Mortality

rates for patients with advanced increase significantly to 22
percent for Child-Pugh class A, 38 percent for Child-Pugh
class B patients, and nearly 100 percent for Child-Pugh class
C cirrhosis patients.” The MELD score similarly correlates
well with perioperative mortality and is considered one of the
most precise predictors of perioperative mortality in cirrhotic
patients due to its reliance on objective data points with
weighted variables. Patients should be monitored closely in
the perioperative period as intraoperative changes and insults
can cause acute decompensation of an otherwise stable liver
disease. The use of narcotics and benzodiazepines should

be monitored closely as they can be poorly metabolized in
patients with hepatic dysfunction resulting in altered mental
status or acute hepatic encephalopathy.? The patient’s blood
glucose should also be monitored closely in patients with
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evidence of decompensated cirrhosis as they often have
impaired gluconeogenesis which becomes problematic with
concurrent depletion of the hepatic glycogen stores during
the acute recovery phase.?

EGS in the Patient with

Pulmonary Disease

Patients with underlying pulmonary disease are at
increased risk of developing major cardiopulmonary
complications such as acute coronary syndrome, heart
failure, pneumonia, and/or respiratory failure following
major operative interventions.” With the increased
prevalence of chronic obstructive pulmonary disease
(COPD) within the population, careful attention should

be paid to a patient’s respiratory mechanics as well as their
maintenance and rescue medications, as chronic steroid use
can also further increase the risk of complications within
this patient population. Patients with COPD will be more
prone to exacerbation of bronchial inflammation during
instrumentation and are more likely to have bacterial airway
colonization which increases the risk of postoperative
respiratory infections.® Patients with more advanced COPD
(e.g. home oxygen dependence, shortness of breath/dyspnea
on exertion) and downstream sequelae such as pulmonary
hypertension are particularly at risk for decompensation
given the risk of right heart failure and ventilator dependence
and are thus likely to have the worst prognosis among
patients with pulmonary disease.®

Postoperatively, key steps are to minimize agents that
decrease respiratory drive and to encourage aggressive
pulmonary toilet (e.g. deep breathing exercise, incentive
spirometry, pulmonary physical therapy) to help prevent and
mitigate pulmonary complications. However, inadequate
pain control can lead to shallow breathing and fatigue of

the respiratory muscles and thus adequate analgesia should
also be a priority. In the emergency setting, many patients
may need to be placed in the intensive care unit (ICU) and
remain intubated. Early extubation and mobilization will help
decrease the risk of ventilator dependency and respiratory
failure in patients with significant pulmonary comorbidities.

Patients with a heavy smoking history are also often
challenging perioperatively after EGS. Smoking is

well documented to be a risk factor for postoperative
complications including adverse cardiac events,
bronchospasm/laryngospasm leading to unplanned ICU
admission, and serious wound complications including
dehiscence. Patients with a significant smoking history are
more prone to having increased airway sensitivity, increased
airway secretions, and a decreased ability to clear secretions
effectively. In the emergent setting, the abrupt cessation of
smoking can cause an acute worsening of these symptoms
and thus particular interest should be paid to pulmonary
toilet in the perioperative time period.

Emergency Surgery in the Patient with

Cardiac Disease

Patients with a history of cardiac disease, specifically
ischemic cardiac disease, carry risk of perioperative
morbidity and mortality when undergoing major noncardiac
operations.”® In the elective surgery setting, patients can
often be medically optimized prior to intervention; however,
in a patient that is presenting with an indication for EGS, for
example, acute mesenteric ischemia, medical optimization is
invariably not feasible. A thorough history and physical will
elucidate key information about a patient’s functional status
and general cardiac health. Knowing if a patient is able to
perform their own activities of daily living (ADLs) and walk
up a flight of stairs with minimal issues can give significant
insight into a patient’s ability to tolerate a major procedure.
Patients with cardiac disease may also be on various forms
of anticoagulation or antiplatelet therapy which may
significantly increase the risk of perioperative hemorrhage or
coagulopathy.® It is important to note any significant valvular
disease, such as aortic stenosis, as patients may be more
sensitive to fluid shifts and preload dependent. Significant
hypotension can result in cardiac events in the perioperative
period and increase their risk of morbidity or mortality.’
Patients on anticoagulation can be reversed for brief periods
perioperatively to allow safe surgery. The time sensitivity

of EGS rarely allows enough time to preoperatively hold
anti-platelets agents for enough time. There is no evidence
that prophylactic platelet transfusions in those cases are
beneficial.

Emergency Surgery in the Patient with
Diabetes Mellitus

Patients with uncontrolled diabetes present with significant
risk of metabolic derangement and putting them at a
significantly increased risk of systemic as well as wound
complications. Attempts to lower blood glucose <200 should
be made in the perioperative period to decrease the risk of
complications.”® While insulin scales are often sufficient,
insulin drips in the intensive care unit might be necessary
while longer-acting insulin regimens are adjusted. In cases
with difficult to control perioperative hyperglycemia, blood
glucose levels should be managed with the assistance of an
endocrinologist, if necessary.

Emergency Surgery in the
Anticoagulated Patient

As the population ages, surgeons are more commonly
encountering anticoagulated patients in needing EGS. Some
of the most commonly encountered drugs will be heparin
and vitamin K antagonists like warfarin. More recently,
direct Factor Xa inhibitors like rivaroxaban and apixaban
are being more commonly used. Both heparin and low-
molecular weight heparin (LMWH) are readily reversible
with protamine sulfate, while coumadin can be reversed
with the administration of oral and/or intravenous vitamin
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K or prothrombin complex concentrate (PCC). Fresh frozen
plasma (FFP) can also be used as an adjunct for reversal.
FFPs will not fully correct the induced coagulopathy,
especially to INR levels less than 1.6-1.8 and many patients
with underlying heart failure may be able to tolerate the
associated fluid overload from the large transfused volume.
Recombinant factor Xa (Andexxa) can be used to reverse
rivaroxoban and apixaban, and idracuizmab (Praxbind) can
be used for thrombin inhibitors like dabigatran.!!

Emergency Surgery in the

Immunocompromised Patient

In patients who are immunocompromised due to steroids,
adrenal insufficiency might be challenging perioperatively.
While the data for the need for stress-dosing are not
definitive, surgeons and anesthesiologist should consider it
perioperatively. In transplant patients on immunosuppressive
medications, the transplant team should be consulted

in order to manage the immunosuppression medication
regiment, especially if oral intake is jeopardized in the EGS
patient, and weigh in on antimicrobial therapy, if necessary."

Emergency Surgery in the

Pregnant Patient

A pregnancy test should be performed on all women of child-
bearing age given the risk in the perioperative period to both
the fetus, particularly in the first trimester, and the mother.
Pregnancy-specific risks associated with surgery include
preterm labor and delivery, miscarriage, and increased risk
of stillbirth. Consultation to obstetrics should be placed

to assist with monitoring of the fetus in the perioperative
window. If there is a chance of preterm labor and delivery,
the neonatal and pediatric teams should be alerted. Having
an understanding of the significant physiologic changes
associated with each trimester of surgery is also important
given the changes in physiologic reserve and the effects
those changes will have on both mother and fetus.” In
general, the guidelines have shifted in the last few years
towards management of surgical emergencies (such as acute
cholecystitis or appendicitis) in the pregnant patient similarly
to the nonpregnant patient, irrespective of the trimester

of pregnancy, as the risk of delaying definitive care to the
mother and fetus is most often deemed higher than the
perioperative risk.

Conclusion

EGS can carry significant risk of perioperative morbidity and
mortality. In order to decrease these risks, it is important that
medical comorbidities are medically optimized as much as
possible without delaying definitive surgical management.
Close coordination with the appropriate consulting teams
can also reduce the risk of significant perioperative adverse

events. Early mobilization, nutrition optimization, and
consultation to occupational and physical therapy also play
an integral part in improving postoperative outcomes and
decreasing the risk of preventable complications.
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Abstract

Upper gastrointestinal bleeding (UGIB) is a common cause for emergency admissions worldwide

with substantial mortality, morbidity, and socio-economic costs. Presentation of the patients can vary
depending on the intensity of bleeding, and management ranges from sole observation to surgical or
interventional radiologic response. Thus, quick initial evaluation and adequate diagnostics are of the
utmost importance to identify severe cases and initiate correct management. In most cases endoscopic
intervention is sufficient to control hemorrhage. However, in cases of intractable bleeding, escalation

of management to interventional radiology and/or even surgery may be necessary. In this chapter, a
clinical approach to acute UGIB in adult patients will be presented with solid scientific background.
Possible algorithms for initial work-up and treatment will be proposed, integrating recommendations by
several societies. Management and work-up of chronical UGIB are excluded.




Introduction

Upper gastrointestinal bleeding is a common cause for
emergency admission and is defined as bleeding proximal
to the ligament of Treitz. Incidence ranges from 40 to 150
per 100,000 per year, while mortality rates are between 2.1
to 10 percent.'™* Peptic ulcer disease (PUD), both gastric
and duodenal, is the most common cause of UGIB and
accounts for about 50 percent of cases.”” One-third of UGIB
hospitalizations occur in patients between 45 and 64 years,
and another 44 percent in patients between 65 and 84 years.’
Rarely, significant bleeding can arise from the hepatobiliary
and pancreatic system or aorto-enteric fistulae. Apart from
chronic diseases (such as hepatic cirrhosis), risk factors for
UGIB include Helicobacter pylori infection, intake of non-
steroidal anti-inflammatory drugs (NSAID), acetylsalicylic
acid as well as other antiplatelet and anticoagulation drugs,
and selective serotonin reuptake inhibitors (SSRIs).® In the
U.S., inhospital costs of UGIB increased from $3.3 billion

in 1989 to $7.6 billion in 2009,' imposing a substantial
economic burden on health care systems.’ However,
hospitalization rates decreased by 21 percent from 81 cases
per 100,000 in 2002 to 67 cases per 100,000 in 2012.7 Patient
presentations and complaints range widely from only slight
symptoms to severe hypovolemic shock and the need for
resuscitation and immediate intervention. Whether patients
are initially treated by surgeons or gastroenterologists
depends on national, regional, or even local customs.

In the vast majority of cases hemostasis can be achieved
endoscopically. If endoscopy fails and the patient’s condition
is stable, angioembolization may be a good option. Surgical
intervention may be necessary in severe cases.

Initial Assessment and Work-Up

Presenting symptoms and severity grades can vary
significantly in acute UGIB. Typically, melena (black, tarry
stools) and hematemesis (vomiting of [usually coagulated]
blood and/or vomiting of black “coffee-ground” material) are
the main signs for UGIB.

While some patients may do well on outpatient management
and oral PPIs, others will eventually require intensive care,
including urgent endoscopy, blood products, and/or surgery.
Choosing the right treatment path begins with a type of
primary survey, including anamnesis, physical examination,
and laboratory tests (Figure 1).
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Figure 1. Initial work-up in acute UGIB

NB: Every patient (irrespective of age, comorbidities,

and so on) presenting with suspected UGIB should be
considered as a potential emergency until bleeding severity
is determined.

Primary Survey

At first contact, several paths (anamnesis, physical
examination, laboratory results) can indicate the source
and severity of suspected UGIB. Initially, two questions—
hemodynamic stability and severity of symptoms—can

lead the way for initial triage and, if necessary, emergency
intervention. In parallel, resuscitation may be started. Every
patient with UGIB should have two large bore intravenous
(IV) lines (18 Gauge or bigger).

Is the patient hemodynamically stable?

Depending on duration and severity, an ongoing hemorrhage
compromises hemodynamic stability. Blood pressure and
heart rate can be used as a simple indicator for blood loss: a
heart rate more than 100 bpm and/or systolic blood pressure
below 100 mm Hg have to be considered as non-stable. Of
note, especially in younger patients, the heart rate usually
increases before blood pressure is altered and thus may be
an early indicator for relevant hemorrhage.”* Immediate
resuscitation in patients with shock is one of the most
important factors to improve outcomes." Initial resuscitation
starts with a minimum of two large-bore IV lines (18 Gauge
or bigger) and administration of fluids and, if needed (see
below), blood products.’> While there has been extensive
discussion on which fluid (crystalloids versus colloids)
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should be used, current guidelines recommend the use of
crystalloids for initial resuscitation.'*"* However, lessons
learned from damage control resuscitation in trauma surgery
show that permissive hypotension limiting crystalloids and
delivering higher ratios of plasma and platelets may prevent
coagulopathy and improve hemostasis.**

NB: Normal hemodynamic parameters do not rule out
severe bleeding, and not every tachycardia is caused by
hemorrhagic shock.

How severe are the symptoms?
Hematemesis and melena are very “broad” terms that need to
be specified:

Hematemesis: Vomiting fresh red blood is an obvious sign of
significant bleeding in a short period of time. These patients
most probably will need urgent intervention.'>*¢ Coffee-
ground-like blood, on the other hand, has already been
altered by digestive fluids and is more likely associated with
smaller amounts, past bleeding, and/or slower blood loss.
Many anamnestic factors can facilitate a working diagnosis
(for example, serial previous vomiting and Mallory-Weiss
syndrome, history of peptic ulcer, chronic liver disease with
esophageal varices, and so on). Some patients take pictures
of the vomited contents, which can prove helpful and should
be looked at. While patients often cannot easily differentiate
hematemesis from hemoptysis, simple anamnestic questions
(for example, describing the difference between vomiting and
coughing: Did you vomit—which equals contraction of the
abdominal muscles—or cough?) can point the way. Another
possible cause of ostensible hematemesis is swallowed blood
from extra-intestinal bleeding sources.

Melena (black, tarry stool) found at digital rectal
examination: The more “liquid” the melena, the higher the
suspicion of significant bleeding. “Dry” melena may be older
and is found in less-severe cases, as even the loss of relatively
small amounts of blood (>50 mL) may lead to black stool.””
Of note, due to the gastrointestinal passage time, melena
often persists for a certain time after the bleeding has already
stopped. Melena can be a “false friend” in UGIB. It usually
originates from the upper-GI tract, but other sources both
inside (small bowel distal to Treitz or right colon) and outside
(bleeding from nose or throat; prior oral surgery, and so

on) the GI tract are possible. Additionally, some medication
(such as oral iron and bismuth) can mimic melena; a simple
guaiac test for fecal occult blood (FOB) is usually sufficient to
distinguish one from the other.

Hematochezia (passing of blood per rectum) is usually a
sign of lower-GI bleeding. However, it can occur in very
severe cases of UGIB." Patients with hematochezia in UGIB
frequently are cold, sweaty, and not stable.
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Additional information

Anamnesis

Apart from bleeding manifestation and duration, a focused
anamnesis should: (a) aim at features that can lead to a
working hypothesis and, (b) evaluate for comorbidities

or other risk factors associated with worse outcomes. In
patients with shock, initial medical history may be very basic;
however, a complete medical history should be obtained once
stability is established."”

a. Features to establish a working hypothesis include a
history of previous UGIB, peptic ulcer disease (+/-
Helicobacter pylori), liver disease (+/- known varices),
alcohol abuse, abdominal operations (including
gastroenteric anastomosis and abdominal aortic graft
repair), and any recent endoscopic interventions (for
example, bleeding after polypectomy). GI symptoms
(vomiting, pain, heart burn, and so on) existing prior
to bleeding manifestation can indicate a possible cause.
Examples include repeat vomiting for Mallory-Weiss
syndrome; alcohol abuse and/or known cirrhosis
for variceal bleeding; dys- and/or odynophagia for
esophagitis, esophageal ulcerations and/or tumor; and
epigastric pain for PUD.

b. Comorbidities that can negatively impact UGIB and
need to be taken into account include cardiovascular,
pulmonary, and/or renal diseases; coagulopathies;
hematological diseases (including anemia,
thrombocytopenia); and conditions that predispose for
aspiration of gastric content (dementia, stroke, and so
on, for example).

Additionally, attention must be paid to complaints suggestive
of complications (such as tenderness in gastric perforation;
see following). Smoking and drinking habits should also be
obtained.

Physical examination

Apart from the observations made at the primary survey, a
physical examination should pay special attention to signs
and symptoms of additional complications. These include
signs of peritonitis (bleeding ulcers may also perforate),
bowel obstruction (can mimic coffee-ground-like vomit), and
pain patterns suggestive for gastrointestinal ischemia (coftee-
ground-like vomit and/or melena by necrosis and bleeding).

Medication

Several drugs increase the risk of gastrointestinal bleeding,
including low-dose aspirin and other antiplatelet agents,
NSAIDs, anticoagulants, corticosteroids, aldosterone
antagonists, and selective serotonin reuptake inhibitors
(SSRIs).%> A combination of several of these drugs further
increases bleeding risk.”” On the other hand, oral intake of
iron or bismuth may lead to dark feces mimicking melena (as
mentioned previously).
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Laboratory tests

Blood samples must be obtained as early as possible in every
patient with suspected acute UGIB. These tests include
complete blood count, serum chemistry, lactate, and
coagulation parameters. If available, point-of-care devices
can accelerate results.

Anemia: Hemoglobin (Hb) and hematocrit (HCT) levels at
presentation are the most important laboratory parameters
for initial evaluation. Although not an independent risk
factor for worse outcome,*! decreased Hb (< 8g/dL) and
HCT (<20 percent) at initial assessment are associated with
a high likelihood of severe UGIB.* These patients are at a
higher risk of being in, or developing, hemorrhagic shock.
Preexisting coronary heart disease may additionally lead

to cardiac hypoxemia due to reduced oxygen carriers and a
worse outcome.

NB: Hb and HCT can be normal at baseline even in severe
bleeding. Patients bleed “whole blood,” and hemo-dilution
(shifting fluid into the intravasal compartment) may take
a while.

Anemia can also be caused by chronic blood loss or iron
deficiency. These patients may be well adapted even with
low Hb values. The presence of a microcytic, hypochromic
anemia indicates in this direction. However, a chronic
anemia patient can still develop acute UGIB!*

To transfuse or not to transfuse, that is the question.

The decision to transfuse red blood cells (RBCs) depends
on the clinical scenario and bleeding severity. Several
guidelines'>**% propose a restrictive transfusion strategy
aiming for a target Hb between 7 g/dL to 9 g/dL. A systemic
review by Odutayo et al.,”® included five RCTs (including
more than 1,900 patients both with variceal and nonvariceal
UGIB) and reported a reduced risk of mortality (relative risk
[RR] 0.65, 95 percent confidence interval (CI) 0.44-0.97,
p=0.03) and rebleeding (RR 0.58, 0.40-0.84, p=0.004) when
restrictive transfusion protocols were entertained. While
there is no conclusive data for patients with preexisting
cardiovascular disease (CVD), guidelines recommend
adhering to a more liberal transfusion policy to reduce the
risk of ischemic events in this population group.'2*4*>%
However, all studies analyzed by Odutayo et al. excluded
patients with massive hemorrhage. Additionally, patients
often received very early endoscopy, which calls for caution
when interpreting these findings.?

NB: In an actively bleeding shocked patient, RBC
transfusion should be considered irrespective of initial Hb
values.'>>%

In select cases, it might be necessary to treat patients
according to massive transfusion protocols.”
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Thrombocytopenia: An increased risk of GI bleeding

has been observed in patients with thrombocytopenia.*
While diagnostic endoscopy may be performed with a
platelet count as low as 20,000/microL,* a platelet count
below 50,000/microL in patients with UGIB should prompt
transfusion.'>**** Patients with normal platelet counts
inactivated by antiplatelet therapy seem to not benefit from
platelet transfusion.*

Coagulopathy can have many causes and is a known

risk factor for a negative outcome. A national audit study
including more than 2,700 patients with nonvariceal

UGIB observed coagulopathy in 16 percent of admissions
and reported a more than fivefold increase of inhospital
mortality.* In UGIB “medically induced” (therapeutic
anticoagulation +/- [dual] antiplatelet therapy) and hepatic
coagulopathy are the most common causes encountered.*

A history of congenital and acquired coagulation disorders
(such as hemophilia, [acquired] von Willebrand disease, and
so on) in patients presenting with acute UGIB should prompt
consultation with a hematologic specialist. Prothrombin
time (PT), activated partial thromboplastin time (aPTT),
international normalized ratio (INR), and fibrinogen should
be obtained.'>*

Although no clear cut-off value exists, elevated INR caused
by vitamin K antagonist (VKA) should be corrected to 2.5
or below before endoscopy.*® In stable patients this can

be achieved by IV vitamin K administration. In severely
bleeding, hemodynamically unstable patients, correction
with prothrombin complex concentrates (PCC) or fresh
frozen plasma (FFP) in combination with IV vitamin K may
be necessary. The 2015 guidelines of the European Society
of Gastroenterology (ESGE) recommend the use of PCC
(if available) over FFP, as it has a faster onset, less risk of
fluid overload, and a similar risk of thrombotic events.'? At
the same time, the preexisting indication for therapeutic
anticoagulation should be reconsidered, and the possible
negative effects of antagonization in patients with CVD
should be discussed with a cardiologist.® The onset of new
or direct oral anticoagulation (N/DOAC such as Dabigatran/
Pradaxa’, Rivaroxaban/Xarelto’, Apixaban/Eliquis,
Edoxaban/Lixiana’) has added another facet to therapeutic
anticoagulation in UGIB. There is no clear marker to show
the status of anticoagulation with these drugs in a standard
coagulation laboratory panel.”” Depending on the used
agent, plasma half-life times range from five to 17 hours, but
are significantly prolonged in patients with reduced kidney
function.”® In moderate UGIB with normal renal function,
metabolic elimination of DOACs can be awaited. However,
massive hemorrhage (especially if accompanied by severely
impaired kidney function) calls for active deactivation to
improve coagulation. Until recently, administration of PCC
and (in extremis) hemodialysis were the only available
options.’** In recent years, however, specific antidotes
(Idarucizumab/Praxbind’ for Dabigatran and Andexanet
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alfa/Andexxa’ for Rivaroxaban and Apixaban) were
FDA-approved with satisfying results in the correction of
coagulopathy.***!

Serum chemistry: Several other values included in a
comprehensive metabolic panel (CMP) may be of interest to
suggest a possible diagnosis or to predict prognosis. Elevated
liver enzymes may indicate chronic liver disease with
potential varices and coagulopathy, which need to be taken
into consideration for further management. Blood absorption
in the small intestine paired with reduced renal perfusion in
acute UGIB leads to elevated blood urea nitrogen (BUN) to
creatinine ratio.*> A BUN to creatinine ratio >30 (or urea to
creatinine ratio >100) is suggestive of UGIB. Interestingly,

an increase in BUN at 24 hours after admission has been
observed to predict a worse outcome in nonvariceal UGIB.*
Lactate is a basic metabolic marker easily obtained via
(venous) blood gas analysis. Elevated lactate levels

(>2 mmol/L) at admission have been shown to be a predictive
marker for ICU admission, the need for transfusion, and
mortality.***> Shah et al. observed 1.4-fold increased odds for
inhospital mortality with every one point increase in lactate
levels.*

Nasogastric lavage

Nasogastric lavage (NGL) is a bedside procedure that can be
performed via a large-bore nasogastric tube flushed with

50 mL of saline solution or water. The appearance of the
aspirate can further clarify the bleeding site and its severity.
Gross blood suggests active bleeding while brownish coffee-
ground-like fluid indicates less severe and/or stopped
bleeding. However, unremarkable aspirate on NGL does not
definitely rule out UGIB, as more distal bleeding sites (for
example, duodenal ulcers) may not have gastric reflux of
blood.” NGL has high specificity (95 percent) paired with
low sensitivity (44 percent) for UGIB; thus, a negative
lavage does not rule out bleeding.”> Another rationale
behind NGL is to clear the stomach from blood and excess
fluid. However, data comparing NGL with medical methods
(such as erythromycin, discussed below) have found no
benefit in NGL in terms of gastric visualization.*** And while
patients with a positive NGL may undergo earlier endoscopy,
no advantage in terms of mortality and other clinical
outcome factors has been observed.*

Based on these results, guidelines do not recommend the
routine use of NGL for diagnostic and gastric emptying.'>*'

NGL can, however, be of use in select patient groups (for
example, in [unresponsive] patients with a reported, non-
observed episode of hematemesis) to gather information and
determine whether bleeding is ongoing.

Risk stratification scoring

Several risk stratification tools have been proposed to triage
patients in terms of need-for-admission, timing of endoscopy,
timing of discharge, and predicting mortality. The most
used include the Glasgow-Blatchford Score (GBS), the (pre-
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and postendoscopic) Rockall Score, and the AIMS65 Score.
A global multi-center prospective trial including more than
3,000 patients in six centers compared these three (and one
more) scores and found the GBS to be superior in predicting
the need for intervention and the likelihood of death. GBS
performed well irrespective of regional differences.” The
AIMS65 score, however, outperforms the GBS in prediction
of inhospital mortality.**** As current guidelines recommend
the GBS alone as a first stratification tool to assess the
likelihood for intervention (admission, endoscopy, blood
transfusion), only this score will be addressed here.'**?

The GBS was published in 2000 and has been validated
several times since then.>>” It consists of nine items

(Table 1) cumulating in a score between 0 and 23. A

score of <1 implies a low risk of intervention and safe
outpatient management, which can free resources and save
money.'>**?>2758 A GBS >7 has been described as a predictor
of the need for endoscopic therapy.™

Table 1. Glasgow-Blatchford Score®>>>®

Systolic blood pressure (mm Hg)

100-109 1
90-99 2
<90 3
Blood urea (mmol/L)

6.5-8 2
8-10 3
10-25 4
>25 6
Hemoglobin (g/dL) in men

12-12.9 1
10-11.9

<10 6
Hemoglobin (g/dL) in women

10-1.9 1
<10 6
Other Markers

Pulse 2100 (per min) 1
Presentation with melena 1
Presentation with syncope 2
Hepatic disease* 2
Cardiac failure ** 2

*Known history, or clinical and laboratory evidence, of chronic
or acute liver disease

**Known history, or clinical and echocardiographic evidence,
of cardiac failure
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While scores such as the GBS can aid clinical decision-
making, no single tool has been shown to cover all aspects of
risk patterns in UGIB and thus should always be used with
care.”>”

Preendoscopic management

After initial evaluation and resuscitation, further
management depends on the state of the patient and the
“working diagnosis.”

Medical therapy

Proton pump inhibitors (PPIs): The use of a high-dose
PPI therapy is recommended in suspected nonvariceal
UGIB."***#" % However, as discrimination between
nonvariceal and variceal bleeding is often not possible
preendoscopically, every patient with acute UGIB should
receive PPIs.

In a systematic Cochrane review, PPIs have been shown to
reduce the need for endoscopic therapy, but no significant
improvement of outcomes have been found.** However,
this metanalysis included studies with both variceal and
nonvariceal UGIB. In ulcer bleeding alone, PPIs reduce
risk of rebleeding, the need for surgery and—in high-

risk patients—mortality.** In vitro data suggest that acid
suppression improves hemostasis and clot formation.® Other
acid-suppressing drugs, namely H2-receptor antagonists
(for example, famotidine, cimetidine) are not as effective as
PPIs.%

No statistically significant differences have been observed
between continuous and intermittent IV application of PPIs
after an initial bolus.®®

Thus an initial IV bolus of 80 mg (for example,
pantoprazole or esomeprazole ) can be followed by either
continuous administration of 8 mg per hour or repeat
bolus of 40 mg every eight to 12 hours.'>*

Once diagnosis has been established endoscopically, PPIs
should be continued in acid-related hemorrhage (PUD,
gastritis, esophagitis, and so on). In cirrhotic patients,
however, special attention has to be paid to possible side
effects. While PPI therapy seems to be beneficial in terms
of rebleeding after an episode of variceal hemorrhage, an
increased risk of mortality has been observed, probably due
to an increase in spontaneous peritonitis.5-%

Erythromycin: Erythromycin (a macrolide antibiotic) has
been shown to significantly improve visualization of the
stomach in severe UGIB by increasing motility and gastric
emptying.*®*’® Thus administration of a single IV dose of
250 mg Erythromycin 30 to 120 minutes prior to endoscopy
is recommended. Specific contraindications apart from
allergy include prolonged QT interval.'>**”" Alternative
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agents such as metoclopramide have been little studied
and should be considered with care due to their possible
neurologic side effects.?

Tranexamic acid (TXA): Until recently, evidence of a
positive effect of TXA on survival and rebleeding was of

low quality with equivocal results.”” However, in 2020 a
multicenter, double-blind, placebo-controlled study found no
beneficial impact of TXA on survival in acute GI bleeding.”
Based on these findings, routine use of TXA cannot be
recommended.

Additional medical therapy in patients with suspected
variceal bleeding, including patients with known cirrhosis,
a history of variceal bleeding, and/or indicative findings in
laboratory work-up or clinical examination (Caput medusae,
jaundice, and so on).

Antibiotics: Patients with cirrhosis and active variceal
bleeding are at a high risk of bacterial infection and should
have IV antibiotics initiated prior to endoscopy. If the
diagnosis is confirmed, therapy should be continued for

five to seven days. Therapy should cover a wide bacterial
spectrum, especially Gram-negative bacteria. Depending

on regional resistance rates and local antimicrobial policies,
possible antibiotics include ceftriaxone (for example, 2g/24h)
or ciprofloxacin (2x500mg/24h).***

Vasoconstrictors: Intravenous administration of
vasoconstricting agents is recommended as soon as possible
in suspected variceal bleeding and should be continued

for up to five days after bleeding control.***”* Terlipressin,
Somatostatin, or Octreotid can be used for this purpose.
They do not differ significantly in efficacy and risk profile
(Table 2).2*"* Care should be paid to possible adverse effects
in patients with known ischemic cardiovascular conditions.

Table 2. Initial dose and continuous application rates for
vasopressors in variceal hemorrhage

Terlipressin | Somatostatin | Octreotid
Loading 2mglV 250 mcg IV 50 mcg IV
dose (pre-
endoscopic)
Continuous | Tmg IV every | 250 mcg/h 25 mcg/h
dose for 5 6 hours
days

Imaging studies

Radiological studies should be entertained when differential
diagnoses must be addressed prior to endoscopy. These
include bowel obstruction, perforation, and, rarely, aorto-
enteric fistulae. In all three indications, endoscopy will not
be useful and may even be dangerous to perform. Imaging
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modalities vary according to the clinical question and range
from plain abdominal X rays to CT scans, including CT
angiography.

Radiological interventions such as angioembolization are
usually to be considered after a diagnosis is confirmed by
endoscopy and endoscopic treatment fails. This step will be
addressed later.

Endoscopy

Who? Endoscopy is the main diagnostic and therapeutic
procedure in acute UGIB (Figure 2). It should be available on
call on a 24/7 basis and offered to every patient."

<

<12 hours: <24 hours: > 24 hours:
severe in outpatients

(variceal) hospitalized (GBS <1)
bleeding, patients weak
instability bleeding

[ Erythromycin 250 mg iv. 30 to 120 minutes prior to endoscopy ]

Consider intubation in severe bleeding and/or
conditions susceptible for aspiration
[ Perform complete endoscopy with duodenal visualization ]

2 uGIB :
Non-variceal P Variceal
attempt hemostatis

with band ligature,

attempt hemostasis
(injection, thermal
andlor mechanical sclerotherapy o

therapy) in: adhesives
actively bleeding None found (cyanoacrylate)
(Forrest a, Ib) and

non-bleeding Continue antibiotics
lesions with visible and vasopressors
vessels (Ila)

(re-yconsider:
proximal lower GI
bleeding and rare
UGIB causes

(Bilio-pancreatic,
aorto-enteric
fistula)

Continue PP

Consider 2nd
endoscopic
attempt;
escalation to

Tamponade (e.g.
Sengstaken-
Blakemore tube,
covered stent);
consider salvage
TIPS in ongoing
hemorrhage

interventional

YES
Y
radiology and
surgical continue
intervention Rebleeding? medical
therapy
No. A No.

Rebleeding? YES»|

Figure 2. Preendoscopic and further management

When? The timing of endoscopy depends on the bleeding
source, severity, symptoms, and state of the patient and

is usually defined as very early (<12 hours), early (<24
hours), and delayed (>24 hours). In general, most patients
hospitalized for acute UGIB should undergo endoscopy
within 24 hours.!>**! A recent controlled randomized

study found no benefit in terms of mortality and rebleeding
between very early and early endoscopy in hemodynamically
stable (or successfully stabilized) patients.”” However, patients
with hemodynamic instability despite ongoing resuscitation
and/or cirrhosis with suspected variceal hemorrhage
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should receive early or urgent endoscopy within 12 hours of
presentation.'>***7>7677Whenever possible, endoscopy should
not be performed before measures to stabilize hemodynamics
have been employed.”

On the other hand, patients with hemodynamic stability and
a low GBS score can safely receive delayed endoscopy, in GBS
<1 even on an outpatient basis.

How? Patients with severe ongoing bleeding (for example,
ongoing hematemesis), encephalopathy, or agitation should
be intubated for airway protection prior to endoscopy.'>”
As mentioned above, preendoscopic NGL is not routinely
recommended, while a bolus of erythromycin can be given
to enhance gastric emptying. Irrespective of intubation or
spontaneous breathing, all patients need to be monitored
meticulously during intervention and should receive
additional oxygen. To improve visualization, it might be
necessary to reposition (from left lateral to right lateral) the
patient several times during the procedure.

NB: A complete gastroscopy (including visualization of
the duodenum) should always be performed. Do not stop
at the first possible bleeding source. A patient could have
severe esophageal varices and still bleed from a duodenal
ulcer!

Endoscopic interventions

Over the years a wide range of endoscopic hemostatic
therapies has been developed, which in part can be used
individually or combined to achieve hemostasis.

Injection therapy aims at a local tamponade by injecting

a certain amount of fluid. Depending on the substance
used (Table 3), vasoconstriction, tissue sclerosis, and tissue
adhesion can be additionally achieved.”

Table 3. Substances for injection therapy

Additional effect

Vasoconstriction

Substance

Saline + Epinephrine
(1:10,000, 1:20,000)

Sclerosing agents (for
example, Ethanolamine
oleate, Ethanol, Sodium
morrhuate)’®

Adhesives

Tissue injury and
subsequent sclerosis.
CAVEAT: Tissue necrosis

Biological: thrombin, fibrin

Synthetic: cyanoacrylate
glue
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Thermal coagulation can be achieved by either contact
(bipolar cautery, thermal probes) or noncontact devices (for
example, argon plasma coagulation [APC]). The generated
heat leads to edema, coagulation, tissue sealing, and indirect
activation of the coagulation cascade.”

Mechanical therapy uses deployable clips or band ligation
devices to directly compress the bleeding site. Clips exist

in a variety of lengths and types. Through-the-scope clips
are applied via the working channel. Over-the-scope clips
(OTSC) are connected to an applicator cap and are deployed
after tissue is sucked into the cap. Band ligation devices are
usually used to treat varices and hemorrhoids. Like OTSC
application, the target tissue is sucked into an applicator cap
and the band then deployed via a thread.

Topical therapy using hemostatic sprays has been developed
in recent years.® These include inorganic (for example, TC-
325, Hemospray', Cook Medical Inc, North Carolina, U.S.)
and organic (for example, starch based, EndoClot’, EndoClot
Plus Inc, California, U.S.) powders that enhance clotting

at the bleeding site. The advantage of this approach is the
possibility to spray hemostatics on large areas as well as hard
to reach bleeding sites. Treatment efficacy has been reported
in several studies.®"* Active arterial bleeding may wash away
the hemostatic before it can work.

The therapy to use depends on the bleeding source, severity,
and the endoscopic skill level available.

Causes of acute UGIB

Bleeding sources are mostly identified at endoscopy. If no
lesion can be identified, further diagnostics (in other words,
angiography, CT scan) need to be employed.

Nonvariceal hemorrhage

Nonvariceal bleeding sources account for the majority of
UGIB. An analysis of a nation-wide inpatient database in
the U.S. between 2002 and 2012 found PUD to be the most
common source (47 percent) of acute UGIB followed by
gastritis (18.1 percent), esophagitis (15.2 percent), Mallory-
Weiss Syndrome (6.9 percent), and angiodysplasia (6.2

percent). Other less frequent sources included neoplasms (3.7

percent) and Dieulafoy lesions (1.5 percent).”

Nonvariceal lesions can be classified according to Forrest.®
This classification not only describes appearance and
bleeding activity, but also allows a risk estimation for
rebleeding (Table 4).%
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Table 4. Forrest classification

Type of hemorrhage Risk of rebleeding/
persisting bleeding®*
Ongoing bleeding
F la: spurting Up to 100 percent
hemorrhage

F Ib: oozing hemorrhage | 10-27 percent

Signs of recent bleeding

F lla: nonbleeding
visible vessel

F IIb: adherent clot

Up to 50 percent

8-35 percent

F lic: flat pigmented <8 percent
spot (hematin)

No bleeding
F Ill: clean base ulcer <3 percent

Forrest Ia, Ib, and Ila should receive endoscopic treatment
(Figures 3-7). Whether or not clot removal (either by
flushing or mechanically) should be undertaken in IIb lesions
is up for debate.'>” The rationale for removal is to identify
and treat the underlying cause (for example, visible vessel).
While often only used in PUD, the Forrest classification

can describe all nonvariceal bleeding sources. Further risk
factors for rebleeding are lesion size (>2 cm) and location
(lesser curvature, proximal stomach, posterior duodenal
Wall) . 12,24,45,85

Figure 3. a. Forrest Ia duodenal ulcer (spurting bleeding encircled);

b. Hemostasis achieved with clips

American College of Surgeons | Gastrointestinal Surgical Emergencies 22



Figure 5. Forrest Ib from a gastric cancer; this patient required
acute gastrectomy after failed endoscopic hemostasis and persisting
bleeding with hemodynamic instability

Figure 6. a. Forrest IIb duodenal ulcer; b. Forrest Ib after clot

removal by soft flushing
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Figure 7. a. Diffuse oozing gastric fundus (Forrest Ib); b.

Hemostasis achieved with hemostatic powder

Depending on the identified bleeding source (ulcer, tumor,
gastritis, and so on) biopsies should be obtained to identify
(pre-)malignancy or infection with H. pylori. In case of
presence of the latter, eradication adhering to regional
resistance rates should be initiated.

Endoscopic therapy. There is currently no evidence
favoring one standard treatment method over the other."?
However, injection therapy with epinephrine alone is not
recommended due to higher rebleeding risk* and should
always be combined with other modalities (sclerosing,
mechanical or thermal). If these measures do not stop the
bleeding, the guidelines recommend advancing to topical
hemostatic powders and/or OTSC.*#*

What to do when endoscopy fails? In case of rebleeding after
successful initial endoscopic control, a second interventional
re-endoscopy should be performed.'? If bleeding control
cannot be achieved by endoscopic means, radiologic
intervention and/or surgery should be considered.

Selective trans-arterial angioembolization (SAE) has been
shown to be effective (in terms of mortality and need

for further intervention) in UGIB but produces higher
rebleeding rates than surgery (Figure 8).#"* Prophylactic
SAE in high-risk lesion after endoscopic hemostasis has
shown no benefit in terms of rebleeding and mortality.” For
angioembolization, patients should be hemodynamically
stable.®®

Figure 8. a. Contrast blush (red arrow) from the gastroduoedenal

artery (*¥). b. cessation of bleeding after coiling (blue arrow).
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Surgery is necessary in about 2 percent of patients with acute
UGIB.*! It should be entertained if hemostasis cannot be
achieved by endoscopy and SAE is not available or has failed.
Surgeons should be present at a preoperative endoscopy or
receive information on the location of the bleeding source.
The 2020 WSES guidelines recommend an open approach in
acute UGIB surgery.®

The method and extent of surgery depend on bleeding

cause, site, and characteristics. Surgery can vary from simple
oversewing to extensive resection +/- vessel ligation and/or
selective vagotomy. In suspicious lesions a biopsy should be
obtained. In the majority of bleeding gastric ulcers simple
oversewing of the lesion (+/- previous excision or biopsy) will
suffice. Duodenal ulcers, on the other hand, most often occur
on the posterior wall, and hemorrhaging may be directly fed
by the gastroduodenal artery (GDA). Duodenal lesions have
been shown to yield higher mortality and reoperation rates
than gastric ulcers.”” Thus if oversewing of a duodenal ulcer
is feasible, a triple ligation of the GDA should be additionally
performed. The GDA originates from the common hepatic
artery, a branch of the celiac trunk, and passes dorsally to

the duodenum. It forms anastomotic connections with the
splenic artery (via the right and left gastroepiploic arteries)
and the superior mesenteric artery (via the superior and
inferior pancreaticoduodenal arteries). Due to this rich
anastomotic network, simple ligation of the GDA does not
suffice; all three vessels (GDA, right gastroepiploic, and
superior pancreaticoduodenal artery) should be ligated
(Figure 9).* Attention must be paid to differentiate with
absolute certainty the GDA from the proper hepatic artery
prior to ligation to prevent inadvertent disruption of hepatic
circulation. Considering vagotomy in peptic ulcer bleeding,
an analysis of 775 patients from the American College of
Surgeons National Surgical Quality Improvement Program
(ACS NSQIP’) database,” found improved mortality (AOR
[95 percent confidence interval] 0.39 [0.19-0.80]), but higher
morbidity (AOR 1.39 [0.88-2.20]) rates after vagotomy and
drainage as compared with local procedures alone.
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Figure 9. Schematic triple ligation of the gastroduodenal artery and
its (anastomotic) branches. Illustration by Andreas Gruber

In case of bleeding tumors (Figure 5), malignancy of these
lesions is highly probable. If possible, hemostasis should be
achieved by endoscopy or SAE.* Outcomes after emergency
resection in bleeding gastric cancer have been shown to be
poor both in terms of oncological adequacy and survival
rates.” Thus, these patients may profit from (semi-) elective
resection after preoperative optimization, and emergency
operation should be avoided if possible.

Variceal hemorrhage

In the U.S,, bleeding esophageal varices account for about 1.8
percent of acute UGIB’ but yield substantial inhospital
mortality rates (up to 15 percent).”®” While esophageal
varices as a complication of portal hypertension are
primarily a case for a gastroenterologist, surgeons may
become involved in treating the acutely bleeding patient
(Figure 10). For this eventuality there are several important
aspects to know.
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Figure 10. a. Spurting variceal bleeding at gastro-esophageal

junction; b. Injection of a sclerosing agent; c. Reduced bleeding
intensity after first sclerosing attempt; d. Result after extensive
sclerotherapy.

While there are several classifications describing location
and bleeding risk, only the location is of interest for our
purpose. Varices can occur in various locations of the upper
GI tract, including esophagus, gastric fundus, and corpus, as
well as the duodenum. This is important to know, as some
therapeutic options (for example, Sengstaken-Blakemore
tube) do not work in all variceal locations.

Additionally, about 20 percent of patients suspected of
variceal hemorrhage do not bleed from varices but from
peptic ulcers.”® Gastroscopy should always screen the
complete stomach and the descending part of the duodenum
for other bleeding lesions.

In variceal bleeding, band ligation is considered the

gold standard, but injection with sclerosing agents or
cyanoacrylate are other treatment options.”>**%! If bleeding
cannot be controlled with these measures or endoscopic
expertise is not available, tamponade can be achieved using
a Sengstaken-Blakemore tube or special covered stents in
esophageal varices and a Linton-Nachlas tube in gastric
fundus varices.”>'” Tamponade can be upheld for up to 24
hours, allowing for stabilization and initiation of further
therapy. If bleeding is still ongoing or only moderately
controlled, acute trans-jugular intrahepatic portosystemic
shunting (TIPS) as a salvage procedure may be an option.
This procedure may require the patient be transferred to a
specialized center.”
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Rare bleeding sources

Biliopancreatic hemorrhage includes haemobilia and
haemosuccus pancreaticus and manifests through bleeding
from the duodenal papilla.

In haemobilia, bleeding originates in the hepatobiliary tract
and most often occurs after iatrogenic trauma (for example,
TIPS, percutaneous transhepatic cholangiography [PTC],
endoscopic retrograde cholangiography [ERCP], biopsies,
cholecystectomy).!* Other potential causes include tumors,
hepatic trauma, and/or ruptured aneurysms of the hepatic
artery. About one-third of patients present with a classical
triad of upper abdominal pain, UGIB, and jaundice.'™
Diagnosis of this rare condition is based on bleeding from
the duodenal papilla plus a CT angiogram. The treatment
of choice in ongoing bleeding is angiographic embolization,
although surgical hemostasis (for example, selective ligation
of vessels) may be necessary.!**

Haemosuccus pancreaticus describes hemorrhage from
the pancreatic duct and occurs in an estimated one in 1,500
cases of GI bleeding.'®In the majority of cases, ruptured
aneurysms (either pseudo or primary) of peripancreatic
vessels lead to this condition, often on the base of chronic
pancreatitis.’”” Other causes include tumors, arteriovenous
malformations, persistent ductal stones, pancreatic trauma,
and iatrogenic lesions. Bleeding can occur either into the
pancreatic duct or into pseudocysts.'”® Signs and symptoms
can include upper abdominal pain, increased pancreatic
enzymes, and signs of active or stopped UGIB (melena,
anemia, rarely hematemesis). Of note, endoscopically
confirmed signs of hemorrhage only occur in 30 to 50
percent of patients.!**!% Diagnosis thus needs to be
confirmed by CT angiography. As in haemobilia, the first
line of treatment in persistent bleeding is interventional
radiology. Surgery should be entertained if angiographic
control fails or is not available in a reasonable time

in hemodynamically significant bleeding. The type of
surgery depends on the bleeding location and ranges

from pseudoaneurysm exclusion to all types of pancreatic
resections.'”

Aorto-enteric fistula are a rare but severe condition

with inhospital mortality around 30 percent.'®!'* While
spontaneous fistulae have been described, the majority of
cases develop as a long-term complication of prosthetic aortic
repair.!®” According to a metanalysis including 752 patients,
signs of UGIB are present in about 70 percent of cases.
About one-third of patients presents with hemodynamical
instability, and 39 percent present with signs of sepsis.''* The
usual location of these fistulae lies in the distal duodenum,
which is rarely reached by conventional gastroscopy.
Diagnosis is thus established by CT angiography and surgical
intervention by skilled vascular surgeons is indicated.'*
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Conclusion

Acute upper-GI bleeding is a common cause of hospital
admissions worldwide and can be managed endoscopically
in most cases. The patient should receive a first evaluation
quickly after hospital contact. Risk stratification can help use
the available resources. Rare differential diagnosis should

be kept in mind when no obvious sign of bleeding can be
identified at upper endoscopy.

References

1.

10.

11.

Abougergi MS, Travis AC, Saltzman JR. The in-hospital
mortality rate for upper GI hemorrhage has decreased

over 2 decades in the United States: A nationwide analysis.
Gastrointest Endosc. 2015;81:882-8.e1. doi:10.1016/j.
gie.2014.09.027.

Vreeburg EM, Snel P, Bruijne JW de, Bartelsman JE Rauws
EA, Tytgat GN. Acute upper gastrointestinal bleeding in the
Amsterdam area: Incidence, diagnosis, and clinical outcome.
Am ] Gastroenterol. 1997;92:236-243.

Wilcox CM, Cryer BL, Henk HJ, Zarotsky V, Zlateva G.
Mortality associated with gastrointestinal bleeding events:
Comparing short-term clinical outcomes of patients
hospitalized for upper GI bleeding and acute myocardial

infarction in a US managed care setting. Clin Exp Gastroenterol.

2009;2:21-30. doi:10.2147/ceg.s4936.

Yavorski RT, Wong RK, Maydonovitch C, Battin LS,

Furnia A, Amundson DE. Analysis of 3,294 cases of upper
gastrointestinal bleeding in military medical facilities. Am |
Gastroenterol. 1995;90:568-573.

Longstreth GE Epidemiology of hospitalization for acute upper
gastrointestinal hemorrhage: a population-based study. Am |
Gastroenterol. 1995;90:206-210.

Hreinsson JP, Kalaitzakis E, Gudmundsson S, Bjérnsson

ES. Upper gastrointestinal bleeding: incidence, etiology and
outcomes in a population-based setting. Scand ] Gastroenterol.
2013;48:439-447. doi:10.3109/00365521.2012.763174.

Wuerth BA, Rockey DC. Changing epidemiology of upper
gastrointestinal hemorrhage in the last decade: a nationwide
analysis. Dig Dis Sci. 2018;63:1286-1293. doi:10.1007/s10620-
017-4882-6.

Tielleman T, Bujanda D, Cryer B. Epidemiology and risk
factors for upper gastrointestinal bleeding. Gastrointest Endosc
Clin N Am. 2015;25:415-428. d0i:10.1016/j.giec.2015.02.010.
Cryer BL, Wilcox CM, Henk HJ, Zlateva G, Chen L, Zarotsky
V. The economics of upper gastrointestinal bleeding in a US
managed-care setting: A retrospective, claims-based analysis.
J Med Econ. 2010;13:70-77. doi:10.3111/13696990903526676.
Eschenfeldt PC, Hur C. A quantitative exploration of
gastrointestinal bleeding in intensive care unit patients. PLoS
ONE. 2019;14:€0212040. doi:10.1371/journal.pone.0212040.
Baradarian R, Ramdhaney S, Chapalamadugu R, Skoczylas L,
Wang K, Rivilis S, et al. Early intensive resuscitation of patients
with upper gastrointestinal bleeding decreases mortality.

Am ] Gastroenterol. 2004;99:619-622. doi:10.1111/j.1572-
0241.2004.04073.x.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Management of Upper Gastrointestinal Bleeding | CHAPTER 3

Gralnek IM, Dumonceau J-M, Kuipers EJ, Lanas A, Sanders
DS, Kurien M, et al. Diagnosis and management of nonvariceal
upper gastrointestinal hemorrhage: European Society of
Gastrointestinal Endoscopy (ESGE) Guideline. Endoscopy.
2015;47:a1-46. doi:10.1055/5-0034-1393172.

Royal College of Physicians (UK). Intravenous Fluid Therapy:
Intravenous Fluid Therapy in Adults in Hospital. London;
2013.

Cotton BA, Reddy N, Hatch QM, LeFebvre E, Wade CE, Kozar
RA, et al. Damage control resuscitation is associated with

a reduction in resuscitation volumes and improvement in
survival in 390 damage control laparotomy patients. Ann Surg.
2011;254:598-605. doi:10.1097/SLA.0b013e31823008%.

Wang J, Hu D, Tang W, Hu C, Lu Q, Li J, et al. Simple

risk factors to predict urgent endoscopy in nonvariceal

upper gastrointestinal bleeding pre-endoscopically.

Medicine (Baltimore). 2016;95:¢3603. d0i:10.1097/
MD.0000000000003603.

Chen P-H, Chen W-C, Hou M-C, Liu T-T, Chang C-J, Liao
W-G, et al. Delayed endoscopy increases re-bleeding and
mortality in patients with hematemesis and active esophageal
variceal bleeding: a cohort study. ] Hepatol. 2012;57:1207-1213.
doi:10.1016/j.jhep.2012.07.038.

Wilson ID. Clinical Methods: The History, Physical, and
Laboratory Examinations: Hematemesis, Melena, and
Hematochezia. 3rd ed. Boston; 1990.

Jensen DM, Machicado GA. Diagnosis and treatment of severe
hematochezia. The role of urgent colonoscopy after purge.
Gastroenterology. 1988;95:1569-1574. doi:10.1016/s0016-
5085(88)80079-9.

Cappell MS, Friedel D. Initial management of acute upper
gastrointestinal bleeding: from initial evaluation up to
gastrointestinal endoscopy. Med Clin North Am. 2008;92:491-
509, xi. doi:10.1016/j.mcna.2008.01.005.

Masclee GMC, Valkhoff VE, Coloma PM, Ridder M de, Romio
S, Schuemie MJ, et al. Risk of upper gastrointestinal bleeding
from different drug combinations. Diagnosis and treatment
of severe hematochezia. The role of urgent colonoscopy after
purge. Gastroenterology. 2014;147:784-792.e9; quiz e13-14.
doi:10.1053/j.gastro.2014.06.007.

Kaya E, Karaca MA, Aldemir D, Ozmen MM. Predictors

of poor outcome in gastrointestinal bleeding in emergency
department. World ] Gastroenterol. 2016;22:4219-4225.
doi:10.3748/wjg.v22.116.4219.

Srygley FD, Gerardo CJ, Tran T, Fisher DA. Does this

patient have a severe upper gastrointestinal bleed? JAMA.
2012;307(10):1072-1079 doi:10.1001/jama.2012.253.

Rockey DC, Hafemeister AC, Reisch JS. Acute on chronic
gastrointestinal bleeding: a unique clinical entity. J Investig
Med. 2017;65:892-898. doi:10.1136/jim-2017-000431.

Go6tz M, Anders M, Biecker E, Bojarski C, Braun G,
Brechmann T, et al. S2k-Leitlinie Gastrointestinale Blutung. Z
Gastroenterol. 2017;55:883-936. doi:10.1055/s-0043-116856.

American College of Surgeons | Gastrointestinal Surgical Emergencies 26



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Siau K, Hearnshaw S, Stanley AJ, Estcourt L, Rasheed A,
Walden A, et al. British Society of Gastroenterology (BSG)-
led multisociety consensus care bundle for the early clinical
management of acute upper gastrointestinal bleeding.
Frontline Gastroenterol. 2020;11:311-323. doi:10.1136/
flgastro-2019-101395.

Odutayo A, Desborough MJR, Trivella M, Stanley AJ, Dorée
C, Collins GS, et al. Restrictive versus liberal blood transfusion
for gastrointestinal bleeding: A systematic review and meta-
analysis of randomised controlled trials. Lancet Gastroenterol
Hepatol. 2017;2:354-360. doi:10.1016/S2468-1253(17)30054-7.
Barkun AN, Almadi M, Kuipers EJ, Laine L, Sung J, Tse F,

et al. Management of Nonvariceal Upper Gastrointestinal
Bleeding: Guideline Recommendations From the International
Consensus Group. Ann Intern Med. 2019;171:805-822.
doi:10.7326/M19-1795.

Villanueva C, Colomo A, Bosch A, Concepcion M, Hernandez-
Gea V, Aracil C, et al. Transfusion strategies for acute upper
gastrointestinal bleeding. N Engl ] Med. 2013;368:11-21.
doi:10.1056/NEJMoal211801.

Hunt BJ, Allard S, Keeling D, Norfolk D, Stanworth SJ, Pendry
K. A practical guideline for the haematological management
of major haemorrhage. Br ] Haematol. 2015;170:788-803.
doi:10.1111/bjh.13580.

Lo P-H, Huang Y-E Chang C-C, Yeh C-C, Chang C-Y, Cherng
Y-G, et al. Risk and mortality of gastrointestinal hemorrhage in
patients with thrombocytopenia: two nationwide retrospective
cohort studies. Eur J Intern Med. 2016;27:86-90. doi:10.1016/j.
€jim.2015.10.007.

Ben-Menachem T, Decker GA, Early DS, Evans J, Fanelli

RD, Fisher DA, et al. Adverse events of upper GI endoscopy.
Gastrointest Endosc. 2012;76:707-718. doi:10.1016/j.
gie.2012.03.252.

Laine L. Treatment of thrombocytopenic patients with GI
bleeding. Gastrointest Endosc. 2018;88:62-65. doi:10.1016/j.
gie.2018.03.003.

Razzaghi A, Barkun AN. Platelet transfusion threshold in
patients with upper gastrointestinal bleeding: A systematic
review. J Clin Gastroenterol. 2012;46:482-486. doi:10.1097/
MCG.0b013e31823d33e3.

Zakko L, Rustagi T, Douglas M, Laine L. No benefit from
platelet transfusion for gastrointestinal bleeding in patients
taking antiplatelet agents. Clin Gastroenterol Hepatol.
2017;15:46-52. doi:10.1016/j.cgh.2016.07.017.

Jairath V, Kahan BC, Stanworth SJ, Logan RFA, Hearnshaw
SA, Travis SPL, et al. Prevalence, management, and outcomes
of patients with coagulopathy after acute nonvariceal upper
gastrointestinal bleeding in the United Kingdom. Transfusion.
2013;53:1069-1076. doi:10.1111/§.1537-2995.2012.03849.x.
Acosta RD, Abraham NS, Chandrasekhara V, Chathadi

KV, Early DS, Eloubeidi MA, et al. The management

of antithrombotic agents for patients undergoing GI
endoscopy. Gastrointest Endosc. 2016;83:3-16. doi:10.1016/].
gie.2015.09.035.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Management of Upper Gastrointestinal Bleeding | CHAPTER 3

Ramos-Esquivel A. Monitoring anticoagulant therapy with new
oral agents. World ] Methodol. 2015;5:212-215. doi:10.5662/
Wim.v5.i4.212.

Heidbuchel H, Verhamme P, Alings M, Antz M, Diener H-C,
Hacke W, et al. Updated European Heart Rhythm Association
Practical Guide on the use of non-vitamin K antagonist
anticoagulants in patients with non-valvular atrial fibrillation.
Europace. 2015;17:1467-1507. doi:10.1093/europace/euv309.
Sartori MT, Prandoni P. How to effectively manage the event of
bleeding complications when using anticoagulants. Expert Rev
Hematol. 2016;9:37-50. doi:10.1586/17474086.2016.1112733.
Connolly SJ, Crowther M, Eikelboom JW, Gibson CM,
Curnutte JT, Lawrence JH, et al. Full study report of andexanet
alfa for bleeding associated with factor xa inhibitors. N Engl
Med. 2019;380:1326-1335. doi:10.1056/NEJMoal814051.
Pollack CV, Reilly PA, Eikelboom J, Glund S, Verhamme P,
Bernstein RA, et al. Idarucizumab for dabigatran reversal. N
Engl ] Med. 2015;373:511-520. doi:10.1056/NEJMoa1502000.
Mortensen PB, Nohr M, Moller-Petersen JF, Balslev I.

The diagnostic value of serum urea/creatinine ratio in
distinguishing between upper and lower gastrointestinal
bleeding. A prospective study. Dan Med Bull. 1994;41:237-240.
Kumar NL, Claggett BL, Cohen AJ, Nayor J, Saltzman JR.
Association between an increase in blood urea nitrogen at

24 hours and worse outcomes in acute nonvariceal upper

GI bleeding. Gastrointest Endosc. 2017;86:1022-1027.el.
doi:10.1016/j.gie.2017.03.1533.

Shrestha MP, Borgstrom M, Trowers EA. Elevated lactate

level predicts intensive care unit admissions, endoscopies and
transfusions in patients with acute gastrointestinal bleeding.
Clin Exp Gastroenterol. 2018;11:185-192. doi:10.2147/CEG.
$162703.

Gulen M, Satar S, Tas A, Avci A, Nazik H, Toptas Firat B.
Lactate Level Predicts Mortality in Patients with Upper
Gastrointestinal Bleeding. Gastroenterol Res Pract. 2019;2019:1-
10. doi:10.1155/2019/5048078.

Shah A, Chisolm-Straker M, Alexander A, Rattu M, Dikdan

S, Manini AF. Prognostic use of lactate to predict inpatient
mortality in acute gastrointestinal hemorrhage. Am ] Emerg
Med. 2014;32:752-755. d0i:10.1016/j.ajem.2014.02.010.
Witting MD, Magder L, Heins AE, Mattu A, Granja CA,
Baumgarten M. Usefulness and validity of diagnostic
nasogastric aspiration in patients without hematemesis.

Ann Emerg Med. 2004;43:525-532. doi:10.1016/j.
annemergmed.2003.09.002.

Pateron D, Vicaut E, Debuc E, Sahraoui K, Carbonell N, Bobbia
X, et al. Erythromycin infusion or gastric lavage for upper
gastrointestinal bleeding: A multicenter randomized controlled
trial. Ann Emerg Med. 2011;57:582-589. doi:10.1016/j.
annemergmed.2011.01.001.

Pallin DJ, Saltzman JR. Is nasogastric tube lavage in patients
with acute upper GI bleeding indicated or antiquated?
Gastrointest Endosc. 2011;74:981-984. doi:10.1016/j.
gie.2011.07.007.

American College of Surgeons | Gastrointestinal Surgical Emergencies 27



50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Huang ES, Karsan S, Kanwal E, Singh I, Makhani M, Spiegel
BM. Impact of nasogastric lavage on outcomes in acute GI
bleeding. Gastrointest Endosc. 2011;74:971-980. doi:10.1016/j.
gie.2011.04.045.

Laine L, Jensen DM. Management of patients with ulcer
bleeding. Am J Gastroenterol. 2012;107:345-360; quiz 361.
doi:10.1038/jg.2011.480.

Groot NL de, Bosman JH, Siersema PD, van Oijen MGH.
Prediction scores in gastrointestinal bleeding: A systematic
review and quantitative appraisal. Endoscopy. 2012;44:731-739.
doi:10.1055/s-0032-1309361.

Stanley AJ, Laine L, Dalton HR, Ngu JH, Schultz M, Abazi R, et
al. Comparison of risk scoring systems for patients presenting
with upper gastrointestinal bleeding: International multicentre
prospective study. BM]J. 2017;356:16432. d0i:10.1136/bm;.i6432.
Saltzman JR, Tabak YP, Hyett BH, Sun X, Travis AC, Johannes
RS. A simple risk score accurately predicts in-hospital
mortality, length of stay, and cost in acute upper GI bleeding.
Gastrointest Endosc. 2011;74:1215-1224. doi:10.1016/j.
gie.2011.06.024.

Blatchford O, Murray WR, Blatchford M. A risk score

to predict need for treatment for upper-gastrointestinal
haemorrhage. Lancet. 2000;356:1318-1321. doi:10.1016/S0140-
6736(00)02816-6.

Stanley AJ, Ashley D, Dalton HR, Mowat C, Gaya, Thompson
E, et al. Outpatient management of patients with low-risk
upper-gastrointestinal haemorrhage: Multicentre validation
and prospective evaluation. Lancet. 2009;373:42-47.
doi:10.1016/S0140-6736(08)61769-9.

Chandra S, Hess EP, Agarwal D, Nestler DM, Montori VM,
Song LMWK, et al. External validation of the Glasgow-
Blatchford Bleeding Score and the Rockall Score in the US
setting. Am ] Emerg Med. 2012;30:673-679. doi:10.1016/j.
ajem.2011.03.010.

Laursen SB, Dalton HR, Murray IA, Michell N, Johnston

MR, Schultz M, et al. Performance of new thresholds of

the Glasgow Blatchford score in managing patients with

upper gastrointestinal bleeding. Clin Gastroenterol Hepatol.
2015;13:115-121.e2. doi:10.1016/j.cgh.2014.07.023.
Martinez-Cara JG, Jiménez-Rosales R, Ubeda-Mufioz M,
Hierro ML de, Teresa | de, Redondo-Cerezo E. Comparison

of AIMS65, Glasgow-Blatchford score, and Rockall score

in a European series of patients with upper gastrointestinal
bleeding: Performance when predicting in-hospital and delayed
mortality. United European Gastroenterol J. 2016;4:371-379.
doi:10.1177/2050640615604779.

Sung JJ, Chiu PW, Chan FKL, Lau JY, Goh K-L, Ho LH, et al.
Asia-Pacific working group consensus on non-variceal upper
gastrointestinal bleeding: An update 2018. Gut. 2018;67:1757-
1768. doi:10.1136/gutjnl-2018-316276.

Sreedharan A, Martin J, Leontiadis GI, Dorward S, Howden
CW, Forman D, Moayyedi P. Proton pump inhibitor treatment
initiated prior to endoscopic diagnosis in upper gastrointestinal
bleeding. Cochrane Database Syst Rev. 2010;2010(7):CD005415.
doi:10.1002/14651858.CD005415.pub3.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Management of Upper Gastrointestinal Bleeding | CHAPTER 3

Leontiadis GI, Sharma VK, Howden CW. Proton pump
inhibitor therapy for peptic ulcer bleeding: Cochrane
collaboration meta-analysis of randomized controlled trials.
Mayo Clin Proc. 2007;82:286-296. doi:10.4065/82.3.286.
Green FW, Kaplan MM, Curtis LE, Levine PH. Effect of acid
and pepsin on blood coagulation and platelet aggregation.
Gastroenterology. 1978;74:38-43. doi:10.1016/0016-
5085(78)90352-9.

Scally B, Emberson JR, Spata E, Reith C, Davies K, Halls H,

et al. Effects of gastroprotectant drugs for the prevention and
treatment of peptic ulcer disease and its complications: A meta-
analysis of randomised trials. Lancet Gastroenterol Hepatol.
2018;3:231-241. doi:10.1016/52468-1253(18)30037-2.

Sachar H, Vaidya K, Laine L. Intermittent vs continuous
proton pump inhibitor therapy for high-risk bleeding ulcers:
A systematic review and meta-analysis. JAMA Intern Med.
2014;174:1755-1762. doi:10.1001/jamainternmed.2014.4056.
Dultz G, Piiper A, Zeuzem S, Kronenberger B, Waidmann

O. Proton pump inhibitor treatment is associated with the
severity of liver disease and increased mortality in patients
with cirrhosis. Aliment Pharmacol Ther. 2015;41:459-466.
doi:10.1111/apt.13061.

Min YW, Lim KS, Min B-H, Gwak G-Y, Paik YH, Choi MS,

et al. Proton pump inhibitor use significantly increases the
risk of spontaneous bacterial peritonitis in 1965 patients with
cirrhosis and ascites: A propensity score matched cohort
study. Aliment Pharmacol Ther. 2014;40:695-704. doi:10.1111/
apt.12875.

Lin L, Cui B, Deng Y, Jiang X, Liu W, Sun C. The Efficacy of
Proton Pump Inhibitor in Cirrhotics with Variceal Bleeding:
A Systemic Review and Meta-Analysis. Digestion. 2020:1-11.
doi:10.1159/000505059.

Rahman R, Nguyen DL, Sohail U, Almashhrawi AA, Ashraf

L, Puli SR, Bechtold ML. Pre-endoscopic erythromycin
administration in upper gastrointestinal bleeding: An updated
meta-analysis and systematic review. Ann Gastroenterol.
2016;29:312-317. doi:10.20524/a20g.2016.0045.

Frossard JL, Spahr L, Queneau PE, Giostra E, Burckhardt B,
Ory G, et al. Erythromycin intravenous bolus infusion in acute
upper gastrointestinal bleeding: A randomized, controlled,
double-blind trial. Gastroenterology. 2002;123:17-23.
doi:10.1053/gast.2002.34230.

Stanley AJ, Laine L. Management of acute upper
gastrointestinal bleeding. BM]J. 2019;28:1536. doi:10.1136/bmj.
1536.

The HALT-IT Trial Collaborators. Effects of a high-dose 24-h
infusion of tranexamic acid on death and thromboembolic
events in patients with acute gastrointestinal bleeding (HALT-
IT): An international randomised, double-blind, placebo-
controlled trial. Lancet. 2020;395:1927-1936. d0i:10.1016/
S0140-6736(20)30848-5.

Tripathi D, Stanley AJ, Hayes PC, Patch D, Millson C, Mehrzad
H, et al. UK. guidelines on the management of variceal
haemorrhage in cirrhotic patients. Gut. 2015;64:1680-1704.
doi:10.1136/gutjnl-2015-309262.

American College of Surgeons | Gastrointestinal Surgical Emergencies 28



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Seo YS, Park SY, Kim MY, Kim JH, Park JY, Yim HJ, et al. Lack
of difference among terlipressin, somatostatin, and octreotide
in the control of acute gastroesophageal variceal hemorrhage.
Hepatology. 2014;60:954-963. doi:10.1002/hep.27006.

Lau JYW, Yu Y, Tang RSY, Chan HCH, Yip H-C, Chan SM,

et al. Timing of Endoscopy for Acute Upper Gastrointestinal
Bleeding. N Engl ] Med. 2020;382(14):1299-1308.. d0i:10.1056/
NEJMoal912484.

Franchis R de. Expanding consensus in portal hypertension:
Report of the Baveno VI Consensus Workshop: Stratifying risk
and individualizing care for portal hypertension. ] Hepatol.
2015;63:743-752. doi:10.1016/j.jhep.2015.05.022.

Garcia-Tsao G, Abraldes JG, Berzigotti A, Bosch J. Portal
hypertensive bleeding in cirrhosis: Risk stratification,
diagnosis, and management: 2016 practice guidance by

the American Association for the study of liver diseases.
Hepatology. 2017;65:310-335. doi:10.1002/hep.28906.

Croftie J, Somogyi L, Chuttani R, DiSario J, Liu J, Mishkin D,
et al. Sclerosing agents for use in GI endoscopy. Gastrointest
Endosc. 2007;66:1-6. doi:10.1016/j.gie.2007.02.014.

Conway JD, Adler DG, Diehl DL, Farraye FA, Kantsevoy SV,
Kaul V, et al. Endoscopic hemostatic devices. Gastrointest
Endosc. 2009;69:987-996. d0i:10.1016/j.gie.2008.12.251.
Barkun AN, Moosavi S, Martel M. Topical hemostatic agents:
A systematic review with particular emphasis on endoscopic
application in GI bleeding. Gastrointest Endosc. 2013;77:692-
700. doi:10.1016/j.gie.2013.01.020.

Vitali F, Naegel A, Atreya R, Zopf S, Neufert C, Siebler J, et al.
Comparison of Hemospray® and Endoclot™ for the treatment of
gastrointestinal bleeding. World ] Gastroenterol. 2019;25:1592-
1602. doi:10.3748/wjg.v25.i13.1592.

Facciorusso A, Straus Takahashi M, Eyileten Postula C,
Buccino VR, Muscatiello N. Efficacy of hemostatic powders

in upper gastrointestinal bleeding: A systematic review and
meta-analysis. Dig Liver Dis. 2019;51:1633-1640. doi:10.1016/j.
dld.2019.07.001.

Forrest JH, Finlayson NDC, Shearman DJC. ENDOSCOPY IN
GASTROINTESTINAL BLEEDING. Lancet. 1974;304:394-397.
doi:10.1016/S0140-6736(74)91770-X.

Hwang JH, Fisher DA, Ben-Menachem T, Chandrasekhara

V, Chathadi K, Decker GA, et al. The role of endoscopy in

the management of acute non-variceal upper GI bleeding.
Gastrointest Endosc. 2012;75:1132-1138. doi:10.1016/j.
gie.2012.02.033.

Tarasconi A, Coccolini E Biffl WL, Tomasoni M, Ansaloni L,
Picetti E, et al. Perforated and bleeding peptic ulcer: WSES
guidelines. World ] Emerg Surg. 2020;15:3. doi:10.1186/s13017-
019-0283-9.

Laine L, McQuaid KR. Endoscopic therapy for bleeding
ulcers: An evidence-based approach based on meta-analyses
of randomized controlled trials. Clin Gastroenterol Hepatol.
2009;7:33-47; quiz 1-2. doi:10.1016/j.cgh.2008.08.016.

Beggs AD, Dilworth MP, Powell SL, Atherton H, Griffiths

EA. A systematic review of transarterial embolization versus
emergency surgery in treatment of major nonvariceal upper
gastrointestinal bleeding. Clin Exp Gastroenterol. 2014;7:93-
104. doi:10.2147/CEG.S56725.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

Management of Upper Gastrointestinal Bleeding | CHAPTER 3

Kyaw M, Tse Y, Ang D, Ang TL, Lau J. Embolization versus
surgery for peptic ulcer bleeding after failed endoscopic
hemostasis: a meta-analysis. Endosc Int Open. 2014;2:E6-E14.
doi:10.1055/s-0034-1365235.

Tarasconi A, Baiocchi GL, Pattonieri V, Perrone G, Abongwa
HK, Molfino S, et al. Transcatheter arterial embolization versus
surgery for refractory non-variceal upper gastrointestinal
bleeding: a meta-analysis. World ] Emerg Surg. 2019;14:3.
doi:10.1186/s13017-019-0223-8.

Lau JYW, Pittayanon R, Wong K-T, Pinjaroen N, Chiu PWY,
Rerknimitr R, et al. Prophylactic angiographic embolisation
after endoscopic control of bleeding to high-risk peptic
ulcers: A randomised controlled trial. Gut. 2