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Abstract:
Objective: To explore the current landscape of surgical approaches in managing gastroin-
testinal bleeding (GIB), particularly in cases where conservative measures and endoscopic 
interventions are inadequate. Th is review aims to synthesize data from international literature 
and clinical practices, highlighting the indications, techniques, and outcomes associated with 
various surgical interventions.
Study design: A comprehensive review of existing literature and clinical practices on the surgi-
cal management of GIB, including exploratory laparotomy, laparoscopic surgery, and specifi c 
procedures tailored to the bleeding source, such as gastrectomy, colectomy, and segmental 
resection.
Sett ing and duration: Th is study was conducted through a review of international clinical data 
and literature. No specifi c institution is mentioned, as the study encompasses a broad range of 
global sources.
Material and Methods: Th e study involved a detailed analysis of surgical strategies used in 
GIB management, focusing on cases where conservative and endoscopic treatments failed. 
It examined the epidemiological insights, pre-operative patient preparation, intra-operative 
management techniques, and post-operative care protocols that optimize patient outcomes.
Results: Th e review found that surgical interventions are crucial in controlling severe or per-
sistent GIB when other treatments fail. Procedures like exploratory laparotomy, laparoscopic 
surgery, and specifi c resective techniques eff ectively manage bleeding and prevent recurrence. 
Th e outcomes of these surgeries are infl uenced by factors such as the bleeding’s etiology and 
severity, the patient’s overall health, and the timeliness of intervention.
Discussion: GIB presents a signifi cant clinical challenge, with variable incidence and mortal-
ity rates depending on factors like age, underlying conditions, and the availability of timely 
medical intervention. Th is review underscores the importance of tailored surgical strategies, 
emphasizing pre-operative assessment, appropriate selection of surgical procedures, and com-
prehensive post-operative care to enhance patient recovery and minimize complications.
Conclusion: Surgical management of GIB is essential when conservative measures and 
endoscopic interventions fail to control bleeding. Th e study highlights the importance of 
individualized surgical strategies based on the specifi c etiology and severity of the bleeding. 
By integrating meticulous pre-operative preparation, precise intra-operative techniques, and 
comprehensive post-operative care, healthcare providers can optimize outcomes and improve 
the quality of life for patients with GIB. Continued innovation and refi nement in surgical tech-
niques are necessary to further enhance patient care in gastroenterology and surgery.
Keywords: Gastrointestinal Bleeding (GIB), surgical management, laparotomy, laparoscopic 
surgery, hemostasis, gastrointestinal surgery, endoscopic interventions, mortality, coagulopa-
thy, pre-operative stabilization, patient outcomes

Introduction:

Gastrointestinal bleeding (GIB) poses a sub-

stantial clinical challenge, necessitating prompt 

intervention to mitigate potentially life-threat-

ening consequences. Th is research explores 

the current landscape of surgical approaches in 
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managing GIB, focusing on cases where conser-
vative measures and endoscopic interventions 
prove inadequate. Th e study synthesizes data 
from international literature and clinical practic-
es, highlighting the indications, techniques, and 
outcomes associated with surgical interventions 
such as exploratory laparotomy, laparoscopic 
surgery, and specifi c procedures tailored to the 
bleeding source (e.g., gastrectomy, colectomy, 
segmental resection). Epidemiological insights 
into the incidence and causative factors of GIB 
underscore the necessity of tailored surgical 
strategies in diverse patient populations. Em-
phasis is placed on preoperative patient prepa-
ration, intra-operative management techniques, 
and post-operative care protocols to optimize 
patient outcomes. By addressing the complexi-
ties of surgical management in GIB comprehen-
sively, this research contributes to enhancing 
clinical decision-making and advancing patient 
care standards in this critical area of gastroenter-
ology and surgery.

Epidemiology: Gastrointestinal bleeding is a 
prevalent cause of global hospitalizations, with 
incidence rates varying by region. In the United 
States alone, estimates indicate annual hospital 
admissions ranging from 300,000 to 500,000 
due to this condition. Age plays a critical role, 
with higher incidences observed among older 
adults, who are more susceptible to conditions 
such as peptic ulcers, diverticular disease, and 
gastrointestinal malignancies all common trig-
gers of bleeding. Gender diff erences are noted, 
particularly in types like peptic ulcer bleeding, 
which tends to aff ect men more frequently. Dis-
parities in gastrointestinal bleeding epidemiolo-
gy also exist between developed and developing 
countries, infl uenced by factors such as parasitic 
infections and tuberculosis in specifi c regions. 
Additionally, urban and rural disparities in 
healthcare access and NSAID usage contribute 
to varying prevalence rates across populations.1-3

Causes and risk factors: Peptic ulcers, primar-
ily att ributed to Helicobacter pylori infec-
tion or nonsteroidal anti-infl ammatory drugs 
(NSAIDs), historically represent major causes 
of upper gastrointestinal bleeding. Variceal 

bleeding, prevalent in individuals with portal 
hypertension from liver cirrhosis, signifi cantly 
impacts the lower gastrointestinal tract. Gastro-
intestinal malignancies, notably colorectal and 
gastric cancers, emerge as prominent bleeding 
sources among elderly populations. Diverticular 
disease in the colon, particularly when infl amed 
or ulcerated, poses another signifi cant risk for 
bleeding. Additionally, less common causes 
encompass Mallory-Weiss tears at the gastro-
esophageal junction, vascular malformations 
like angiodysplasia, and infl ammatory bowel 
disease.1, 2

Clinical presentation: Th e clinical presentation 
of gastrointestinal (GI) bleeding can vary widely 
depending on the location, severity, and under-
lying cause of the bleeding. Common manifesta-
tions include:

• Hematemesis: Vomiting of bright red blood 
or coff ee-ground-like material, indicating 
bleeding from the upper GI tract, such as 
the esophagus, stomach, or duodenum.

• Melena: Black, tarry stools resulting from 
the digestion of blood in the upper GI tract, 
suggestive of bleeding from higher GI tract, 
typically the stomach or proximal small in-
testine.

• Hematochezia: Passage of bright red or ma-
roon-colored blood through the rectum, in-
dicative of bleeding from the lower GI tract, 
including the colon, rectum, or anus.

• Occult bleeding: Occult or hidden bleed-
ing, detectable only through laboratory 
tests (e.g., fecal occult blood test), which 
may indicate chronic low-level bleeding.

• Symptoms of anemia: Chronic GIB can lead 
to iron defi ciency anemia, characterized by 
symptoms such as fatigue, pallor, weakness, 
and shortness of breath.

• Hypovolemic shock: Severe GIB can re-
sult in hemodynamic instability, presenting 
with symptoms such as dizziness, palpita-
tions, decreased urine output, and altered 
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mental status.

• Abdominal pain or discomfort: Pain may 
accompany GIB, particularly if associated 
with conditions like peptic ulcers, divertic-
ulosis, or infl ammatory bowel disease.

• Generalized symptoms: Patients may expe-
rience nonspecifi c symptoms such as nau-
sea, vomiting (not necessarily with blood), 
abdominal distension, or changes in bowel 
habits.4,5

Mortality and complications: Gastrointestinal 
bleeding carries a variable mortality rate infl u-
enced by the severity of bleeding, underlying 
health conditions, and timely medical interven-
tion, with severe cases experiencing mortality 
rates ranging from 5 to 30%. Complications may 
include hypovolemic shock necessitating blood 
transfusions, alongside long-term outcomes 
such as iron defi ciency anemia due to chronic 
blood loss.6

Pre-operative assessment and stabilization:
Initial assessment: Th e initial assessment of gas-
trointestinal bleeding begins with a comprehen-
sive evaluation aimed at determining the severity 
and identifying the source of bleeding. Clinical 
assessment involves a thorough history-taking 
to elucidate symptoms, such as hematemesis or 
melena, and to assess the patient’s hemodynam-
ic stability. Physical examination includes vital 
signs monitoring for signs of shock, abdominal 
tenderness, and signs of chronic liver disease or 
portal hypertension, such as ascites or spleno-
megaly.1 Laboratory tests are crucial, focusing 
particularly on hemoglobin levels to gauge the 
extent of blood loss and hematocrit to assess the 
degree of anemia. Coagulation studies, such as 
prothrombin time (PT) and activated partial 
thromboplastin time (aPTT ), may be performed 
to evaluate clott ing function. Imaging studies 
play a pivotal role, with endoscopy being a pri-
mary tool for visualizing and potentially treating 
upper gastrointestinal bleeding sources, such as 
peptic ulcers or varices. Imaging scans, includ-
ing computed tomography (CT) or angiogra-
phy, may be employed to localize and character-

ize bleeding sites in the lower gastrointestinal 
tract, aiding in planning further management 
strategies.6,7

Fluid resuscitation: Patients experiencing active 
GIB require immediate and intensive fl uid resus-
citation to stabilize hemodynamics and prevent 
complications such as shock. Th is involves rapid 
administration of intravenous fl uids, typically 
crystalloid solutions like normal saline or lactat-
ed Ringer’s, to restore blood volume and main-
tain tissue perfusion. Concurrently, blood prod-
ucts such as packed red blood cells (PRBCs) 
may be transfused to correct anemia and opti-
mize oxygen delivery. Continuous monitoring 
of vital signs, central venous pressure (CVP), 
and urine output guides the adequacy of resusci-
tation eff orts, aiming to maintain adequate per-
fusion pressure and prevent end-organ damage. 
Th e goal is to stabilize hemodynamics promptly 
and eff ectively, mitigating the risk of progres-
sion to severe shock and optimizing outcomes 
in these critically ill patients.8,9

Correction of Coagulopathy: Many patients 
with signifi cant GIB may develop coagulopathy, 
which can be correct through the administra-
tion of clott ing factors, fresh frozen plasma, or 
platelet transfusions, as indicated by laboratory 
tests like prothrombin time (PT) and activated 
partial thromboplastin time (aPTT ).10

Medical Th erapy: Depending on the cause of 
bleeding, medical therapies such as proton 
pump inhibitors (PPIs) to reduce gastric acid 
secretion, vasoactive medications (e.g., octreo-
tide) to reduce bleeding from varices, or antibi-
otics to prevent infection may be initiated.1

Imaging modalities:
Upper GI Endoscopy (Esophagogastroduode-
noscopy, EGD):

EGD is a crucial diagnostic and therapeutic pro-
cedure in the management of GIB. Medically, 
EGD allows direct visualization of the upper GI 
tract, including the esophagus, stomach, and du-
odenum, facilitating the identifi cation of bleed-
ing sources such as ulcers, varices, or tumors. 
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Scientifi cally, EGD is instrumental in assessing 
the severity and exact location of the bleeding, 
guiding targeted interventions. Th erapeutically, 
it enables various hemostatic techniques, such 
as the application of endoscopic clips, thermal 
coagulation, or injection therapy, which can ef-
fectively control active bleeding. By providing 
real-time, minimally invasive intervention, EGD 
signifi cantly improves patient outcomes, re-
duces the need for surgery, and lowers mortality 
rates associated with GI hemorrhage.11

Colonoscopy: Colonoscopy plays a crucial role 
in the diagnosis and management of GIB, par-
ticularly in the lower GI tract. As a diagnostic 
tool, colonoscopy allows direct visualization 
of the colonic mucosa, enabling identifi cation 
of bleeding sources such as diverticulosis, an-
giodysplasia, colorectal polyps, and malignan-
cies. It facilitates not only the localization but 
also the assessment of the severity of bleeding. 
Th erapeutically, colonoscopy off ers various in-
terventions to control hemorrhage, including 
endoscopic clipping, thermal coagulation, and 
injection therapy.12

Capsule Endoscopy: Capsule endoscopy is a 
signifi cant advancement in the diagnosis and 
management of GIB. Th is non-invasive pro-
cedure involves swallowing a small, pill-sized 
camera that travels through the digestive tract, 
capturing thousands of high-resolution images. 
It is particularly eff ective in identifying sources 
of bleeding in the small intestine, a region chal-
lenging to visualize with traditional endoscopy 
or colonoscopy. By providing comprehensive 
and direct visualization of the entire small bow-
el, capsule endoscopy enhances the detection of 
obscure GIB, oft en caused by conditions such as 
angiodysplasia, Crohn’s disease, or small bowel 
tumors. Th is diagnostic tool not only aids in pin-
pointing the exact location of bleeding but also 
guides subsequent therapeutic interventions, 
improving patient outcomes and reducing the 
need for more invasive procedures. Its ability to 
safely and eff ectively diagnose previously elusive 
GI disorders underscores its crucial role in mod-
ern gastroenterology.13

Specifi c pre-operative preparation: Endoscopy 
and colonoscopy: Endoscopy and colonoscopy 
are essential in diagnosing and managing GIB. 
Upper GI endoscopyexamines the esophagus, 
stomach, and duodenum, identifying sources of 
bleeding such as peptic ulcers, varices, gastritis, 
and tumors. It is indicated for patients with he-
matemesis, melena, or unexplained anemia and 
allows for therapeutic interventions like cauter-
ization or clipping. Colonoscopy, on the other 
hand, assesses the colon and rectum, identifying 
sources of lower GI bleeding, including diver-
ticulosis, angiodysplasia, colorectal cancer, and 
infl ammatory bowel disease. Both procedures 
are vital for timely diagnosis, treatment, and 
management of GI bleeding, improving patient 
outcomes by allowing direct visualization and 
immediate intervention.14,15

Nutritional Support: Nutritional support plays 
a crucial role in preparing patients with gas-
trointestinal bleeding for surgery, particularly 
when oral intake is compromised due to on-
going bleeding. Intravenous fl uids are admin-
istered to maintain hydration and electrolyte 
balance, crucial for stabilizing the patient’s con-
dition pre-operatively. Total parenteral nutrition 
(TPN) may be initiated to ensure adequate ca-
loric intake and essential nutrients, bypassing 
the gastrointestinal tract to avoid exacerbating 
bleeding. TPN formulations are tailored to pro-
vide protein, carbohydrates, fats, vitamins, and 
minerals, aiming to optimize nutritional status 
and support tissue healing post-operatively. Th is 
comprehensive nutritional support strategy is 
essential in managing the metabolic demands 
and potential catabolic state associated with 
acute gastrointestinal bleeding, thereby enhanc-
ing the patient’s readiness for surgical interven-
tion and facilitating recovery outcomes.16

Consultation with specialists: Collaboration 
with specialists such as gastroenterologists, he-
matologists, and anesthesiologists ensure com-
prehensive pre-operative management tailored 
to the patient’s specifi c condition.

Indications for Surgery: Surgical intervention 
for gastrointestinal bleeding is considered in 
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several scenarios. Th ese include the failure of 
conservative management, where bleeding 
persists despite initial medical therapy and en-
doscopic interventions, and massive bleeding, 
characterized by signifi cant acute blood loss 
that cannot be controlled by other means. Ad-
ditionally, surgery may be necessary for lesions 
not amenable to endoscopic therapy, which 
are certain anatomical locations or lesions that 
are inaccessible or unresponsive to endoscopic 
treatment. Finally, recurrent bleeding, where pa-
tients experience repeated episodes of bleeding 
despite undergoing multiple endoscopic thera-
pies, also warrants consideration for surgical in-
tervention.17

Surgical approaches:
Exploratory Laparotomy: Exploratory lapa-
rotomy represents a classical surgical technique 
wherein the abdomen is surgically opened to 
enable direct visualization and management 
of bleeding sources within the gastrointestinal 
tract. Th is approach is pivotal in cases where the 
source of bleeding is unclear or when rapid in-
tervention is necessary to control hemorrhage. 
During exploratory laparotomy, surgeons me-
ticulously inspect the entire abdominal cavity, 
examining organs such as the stomach, small in-
testine, colon, and liver for lesions, tumors, vas-
cular malformations, or traumatic injuries that 
could be causing the bleeding. Th e procedure 
involves meticulous hemostasis, where bleed-
ing vessels are identifi ed and controlled using 
techniques like electrocautery, ligation, or appli-
cation of hemostatic agents. Exploratory lapa-
rotomy not only facilitates defi nitive treatment 
of acute bleeding but also allows for concurrent 
surgical repairs of any identifi ed anatomical ab-
normalities contributing to the hemorrhagic 
event. Th is surgical approach is essential in man-
aging life-threatening gastrointestinal bleeding 
scenarios, ensuring prompt and eff ective inter-
vention to stabilize the patient’s condition and 
improve outcomes.18,19

Laparoscopic Surgery: Laparoscopic surgery, a 
minimally invasive technique, involves the inser-
tion of a laparoscope and specialized surgical in-
struments through small incisions in the abdo-

men. Th is approach is particularly advantageous 
in the management of gastrointestinal bleeding 
when the bleeding source can be precisely iden-
tifi ed and accessed. By minimizing the size of in-
cisions, laparoscopic surgery reduces trauma to 
surrounding tissues, leading to quicker recovery 
times and fewer post-operative complications 
compared to traditional open surgery. Patients 
undergoing laparoscopic procedures typically 
experience less pain, reduced risk of wound in-
fections, shorter hospital stays, and faster return 
to normal activities. Moreover, the enhanced vi-
sualization provided by the laparoscope allows 
surgeons to perform intricate maneuvers with 
greater precision, ensuring eff ective hemostasis 
and optimal outcomes in the treatment of gas-
trointestinal bleeding.20,21

Specifi c procedures based on bleeding source:

Gastrectomy or Colectomy: Gastrectomy or col-
ectomy, surgical procedures involving the partial 
or complete removal of the stomach or colon, 
respectively, are indicated in cases where gastro-
intestinal bleeding originates from extensive le-
sions such as tumors or vascular malformations. 
Th ese interventions are considered when less in-
vasive methods, including endoscopic therapies 
or medical management, are insuffi  cient to con-
trol bleeding eff ectively or when the bleeding 
source cannot be accessed via endoscopy. Gas-
trectomy, involving the removal of all or part of 
the stomach, may be performed for conditions 
such as gastric cancer or large gastric ulcers that 
are actively bleeding or at risk of hemorrhage. 
Similarly, colectomy, which entails the resection 
of a segment of the colon, may be necessary for 
severe cases of colonic bleeding due to condi-
tions like diverticular disease, infl ammatory 
bowel disease, or colorectal cancer.22,23

Segmental Resection: Segmental resection in-
volves surgically removing a specifi c segment 
of the intestine that encompasses the identifi ed 
bleeding site. Th is procedure is frequently em-
ployed in cases where localized lesions, such as 
small bowel lesions or colonic tumors, are caus-
ing gastrointestinal bleeding. Th e decision to 
perform segmental resection is based on several 
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factors, including the size and location of the le-
sion, its accessibility via surgical approach, and 
the extent of tissue involvement. Th e surgical 
team carefully assesses the segment of intestine 
aff ected, ensuring precise identifi cation and ex-
cision of the bleeding source while preserving 
adequate blood supply and maintaining intes-
tinal continuity. Post-operatively, patients may 
require monitoring for complications such as 
infection, anastomotic leaks (if bowel segments 
are reconnected), and adherence to a structured 
recovery plan to facilitate optimal healing and 
gastrointestinal function restoration.24-26

Hemicolectomy: Hemicolectomyis a therapeu-
tic approach primarily indicated for managing 
large colonic polyps or tumors that lead to sub-
stantial gastrointestinal bleeding. Th is proce-
dure aims to excise the aff ected segment of the 
colon, along with its associated blood supply 
and draining lymphatics, to eff ectively eliminate 
the source of bleeding.27

Intra-operative Techniques: 

Electrocautery: Electrocautery involves the use 
of an electrical current to generate heat, which 
coagulates and seals blood vessels and tissues, 
thereby controlling bleeding. Th is method is 
particularly eff ective for small vessels and su-
perfi cial bleeding sites encountered during sur-
gery.28

Hemostatic Agents:
Topical Hemostatic Agents: Such as absorbable 
gelatin sponge (Gelfoam), oxidized cellulose 
(Surgicel), and fi brin sealants (Tisseel, Evicel), 
which help in achieving hemostasis by promot-
ing platelet aggregation and clot formation. 
Th rombin, applied topically or through a spray 
mechanismaids in clot formation and can be 
useful in controlling bleeding from small vascu-
lar structures.29,30

Sutures and Ligatures: Traditional techniques 
such as suturing and ligating blood vessels re-
main fundamental for achieving hemostasis 
during surgery, particularly for larger vessels or 
structures where precise control of bleeding is 

required.31

Vascular Ligation: Direct tying off  or ligation of 
larger blood vessels using absorbable or non-
absorbable sutures is commonly employed to 
permanently occlude vessels and prevent ongo-
ing bleeding.32

Argon Beam Coagulation: Argon beam coagula-
tion utilizes a beam of ionized argon gas to deliv-
er thermal energy to bleeding tissues, eff ectively 
coagulating small blood vessels and achieving 
hemostasis without direct tissue contact.33

Harmonic Scalpel: Th e harmonic scalpel utilizes 
ultrasonic energy to simultaneously cut and co-
agulate tissues, providing precise dissection and 
hemostasis during surgical procedures involving 
delicate tissues or areas with multiple small ves-
sels.34

Pressure and Compression: Temporary pres-
sure and compression using surgical sponges 
or packs may be applied to bleeding surfaces or 
organs to control bleeding until more defi nitive 
hemostatic measures can be undertaken.35

Monitoring and Post-operative Planning:

monitoring: Continuous monitoring of vital 
signs, including blood pressure, heart rate, respi-
ratory rate, and oxygen saturation, is essential to 
detect early signs of hemodynamic instability or 
shock. Monitoring fl uid intake and output helps 
assess hemodynamic stability and guides fl uid 
resuscitation strategies post-operatively. Serial 
monitoring of hemoglobin levels and coagula-
tion profi le (e.g., PT, INR, aPTT ) helps assess 
for ongoing bleeding, adequacy of hemostasis, 
and the need for blood transfusions or clot-
ting factor support. Regular clinical assessment 
for signs of recurrent bleeding, such as melena 
(black, tarry stools) or hematemesis (vomiting 
blood), is crucial to prompt further investiga-
tion and intervention. Depending on the surgi-
cal approach and indication, post-operative im-
aging studies such as abdominal ultrasound or 
CT scans may be performed to assess surgical 
outcomes and detect complications like abscess 
formation or anastomotic leaks.36,37



22 A Alalem, S Alalem, R Almuqhim

Pak J Surg 2024; 40(1):16-23

Post-operative Planning: Pain management is 
essential for facilitating early mobilization and 
recovery, thereby reducing the risk of complica-
tions such as deep vein thrombosis and pneu-
monia. Patients may also require nutritional 
assessment and support, including early enteral 
feeding or total parenteral nutrition, particularly 
if they experience prolonged post-operative ile-
us or have compromised oral intake. Depending 
on individual risk factors, thromboprophylaxis 
with pharmacological agents and mechanical 
measures like compression stockings or inter-
mitt ent pneumatic compression devices may be 
initiated to prevent venous thromboembolism. 
Scheduled follow-up visits with healthcare pro-
viders are crucial to monitor recovery progress, 
evaluate wound healing, and promptly address 
any post-operative complications or concerns. 
Educating patients on post-operative care, in-
cluding recognizing signs of complications such 
as infection or recurrent bleeding, understand-
ing dietary modifi cations, and adhering to ac-
tivity restrictions, empowers them to actively 
participate in their recovery and overall health 
management.16

Long-term Management: Surveillance involves 
long-term monitoring based on the underlying 
cause of GIB, oft en including periodic endo-
scopic evaluations or imaging studies to detect 
disease recurrence or new lesions. Multidis-
ciplinary care is crucial, involving collabora-
tion with gastroenterologists, nutritionists, and 
other specialists to comprehensively manage 
ongoing gastrointestinal issues and address any 
nutritional defi ciencies that may arise postop-
eratively. Th is integrated approach aims to op-
timize patient outcomes, ensure early detection 
of complications, and support patients in main-
taining long-term gastrointestinal health follow-
ing surgical treatment for GIB.37

Conclusions:
In conclusion, the management of gastrointes-
tinal bleeding presents a complex and critical 
challenge in clinical practice, demanding a mul-
tifaceted approach to ensure optimal patient 
outcomes. Th is comprehensive review under-
scores the paramount importance of surgical 

management in cases where conservative mea-
sures and endoscopic interventions prove inad-
equate. Th e data synthesized from international 
literature and clinical practices highlight the ne-
cessity of precise, individualized surgical strate-
gies tailored to the specifi c etiology and severity 
of GIB.

Surgical interventions, including exploratory 
laparotomy, laparoscopic surgery, and targeted 
procedures such as gastrectomy, colectomy, and 
segmental resection, are pivotal in controlling 
severe or persistent bleeding, preventing recur-
rence, and addressing underlying pathological 
conditions. Th e integration of pre-operative 
preparation, meticulous intra-operative tech-
niques, and comprehensive post-operative care 
is crucial in optimizing patient recovery and 
minimizing complications.

By emphasizing the critical role of surgical man-
agement, this review provides a robust frame-
work for enhancing clinical decision-making and 
advancing patient care standards in gastroenter-
ology and surgery. Th e insights gained from this 
research highlight the need for continued inno-
vation and refi nement in surgical techniques to 
improve outcomes and quality of life for patients 
suff ering from gastrointestinal bleeding.
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