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ESSENTIAL FACTS ABOUT CAUSATION

Diagnosis Number of patients 
(%) 200716

Mortality 
(%)

Ulcer 1826 (27) 162 (8.9)

Erosive disease (gastric 
and duodenum)

1731 (26) 195 (14.1)

Esophagitis 1177 (17) 65 (5.5)

Varices and portal 
hypertensive 
gastropathy

819 (12) 87 (14)

Malignancy 187 (3) 31 (17)

Mallory-Weiss 
syndrome

213 (3) 10 (4.7)

Other diagnosis 797 (12) 125 (16)

Total 6750 675 (10)

Data adapted from The United Kingdom National Audit in Upper 
Gastrointestinal Bleeding 2007 [16].

ESSENTIALS OF DIAGNOSIS

• Symptoms: Coffee ground vomiting, hematemesis, melena, 
hematochezia, anemic symptoms

• Past medical history: Liver cirrhosis, use of non-steroidal anti-
inflammatory drugs

• Signs: Hypotension, tachycardia, pallor, altered mental status, 
melena or blood per rectum, decreased urine output

• Bloods: Anemia, raised urea, high urea to creatinine ratio
• Endoscopy: Ulcers, varices, Mallory-Weiss tear, erosive disease, 

neoplasms, vascular ectasia, and vascular malformations

ESSENTIALS OF TREATMENT

Algorithm for management of acute GI bleeding

Major bleeding
(unstable hemodynamics)
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Urgent endoscopy
Early administration of vasoactive

drugs in suspected variceal bleeding

Early elective upper
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Active ulcer bleeding
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Endoscopic therapy
Adjunctive PPI

Endoscopic therapy
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Success SuccessFailure

Success Failure

Failure

Recurrent
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TIPS vs
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Continue
vasoactive drugs

Variceal
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Angiographic embolization
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Repeat endoscopic
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Introduction
Upper gastrointestinal bleeding (UGIB) is a common medical 
emergency that carries substantial mortality. Despite advances 
in medical management, the mortality rate still ranges from 
15% to 50% [1–3]. Upper endoscopy is the standard diagnostic 

and therapeutic tool in managing these patients. Stratification 
of the patients into low- or high-risk groups aids in formulat-
ing a clinical management plan and early endoscopy with 
aggressive post-hemostasis care should be provided in high-
risk patients.

What are the signs and symptoms?
Hematemesis and melena are signs of upper gastrointestinal 
bleeding. Hematemesis is defined as vomiting of blood or 
blood clots, whereas melena is defined as passage of dark, 
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Table 20.1 Glasgow Blatchford bleeding score – admission risk markers and 
score values

Admission risk markers Score value

Blood urea (mmol/L)

6.5–7.9 2

8.0–9.9 3

10.0–24.9 4

≥25 6

Hemoglobin for men (g/L)

120–129 1

100–119 3

<100 6

Hemoglobin for women (g/L)

100–119 1

<100 6

Systolic blood pressure (mmHg)

100–109 1

90–99 2

<90 3

Other markers

Pulse ≥ 100/min 1

Presentation with melaena 1

Presentation with syncope 2

Hepatic disease 2

Cardiac failure 2

tarry stool with a characteristic pungent smell. Fresh hemate-
mesis is often a reliable sign signifying ongoing or active 
bleeding. Occasionally, vomiting of swallowed blood from 
hemoptysis or bleeding from the upper aero-digestive tract, 
e.g., nasopharynx, can confuse the diagnosis. Coffee ground 
vomiting is also a classic sign of upper gastrointestinal bleed-
ing. The sign usually indicates a less severe bleed. The vomitus 
looks like ground coffee as a result of oxidized iron within 
heme molecules of red blood cells after their exposure to 
gastric acid. Melena occurs when hemoglobin is converted to 
hematin or other hemochromes by bacterial degradation. This 
can be produced experimentally by the ingestion of as little  
as 100–200 mL of blood. Blood is absorbed by the small intes-
tine causing raised blood urea. A raised blood urea (BUN): 
creatinine ratio can therefore aid the diagnosis of UGIB. Some 
of this azotemia is probably secondary to hypovolemia. If the 
volume of an upper GI bleed is large, the patient may present 
with hematochezia (passage of fresh blood per rectum). Con-
versely, if the volume of bleeding is small but sufficient to 
supply enough hemoglobin for degradation, and if colonic 
motility is sufficiently slow, bleeding from the small bowel or 
proximal colon may cause melena. Small bowel bleeding is 
however uncommon. Bleeding from colonic sources, e.g. 
tumors, is either slow, leading to anemia or hemoccult positive 
stool; or rapid, such as in diverticular disease leading to 
hematochezia.

How common is upper gastrointestinal 
bleeding?
Upper gastrointestinal bleeding (UGIB) is a common medical 
emergency. The annual incidence in United Kingdom varies 
from 103 to 172 per 100 000 population [1,4]. In a recent United 
Kingdom national audit, the median age of patients who pre-
sented with upper gastrointestinal bleeding was 68 years [5]. 
Eighty-two percent of these patients were new admissions and 
16% were patients who developed bleeding while hospitalized 
for other illnesses. The proportion of patients aged over 60 and 
80 was 63% and 80% respectively. The overall mortality was 
10%. Deaths occur mostly in elderly patients with co-morbid 
illnesses.

Initial management
It is mandatory that patients who develop acute gastrointesti-
nal bleeding are assessed urgently. The aim of initial patient 
assessment is to stratify them into low- or high-risk groups for 
bleeding and mortality. This aids in formulating a clinical 
management plan [6,7]. In 80% of patients, bleeding has 
already stopped at their presentations. There are several risk 
scoring systems. The Rockall score is a composite score com-
bining pre- and post-endoscopy clinical data with the aim to 
predict mortality. A score greater than 8 is associated with a 
41% mortality and a rebleeding rate of 42.1%. The Glasgow-
Blatchford Bleeding Score (GBS) is calculated using clinical 

and laboratory data on admission (Table 20.1 and Chapter 146) 
[8]. It has been found to accurately predict the need for inter-
vention and also deaths. A score of 0 is classified as low risk 
for intervention or death. In these patients, outpatient manage-
ment could be considered and this has been shown to be safe 
and may reduce hospital admissions [9]. Those judged to be 
of high risk should be admitted to high dependency areas and 
considered for urgent endoscopy.

Resuscitation is the first priority in the management of 
patients with UGIB. Table 20.2 provides a schema on the 
assessment of volume deficit. Large-bore intravenous cannu-
lae should be inserted for rapid fluid administration. Circulat-
ing volume should be restored initially using crystalloid or 
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compared to uncomplicated peptic ulcers. Non-steroidal anti-
inflammatory drugs or aspirin use are common in the elderly. 
Patients suffering from variceal bleeding have increased over 
the past decade accounting for 8% of those presenting with 
acute upper GIB.

Peptic ulcer bleeding
The endoscopic appearances of bleeding peptic ulcers can be 
categorized into those that are actively bleeding (Forrest I), 
ulcers that exhibit stigmata of recent bleeding (nonbleeding 
visible vessel defined as protuberant discoloration (II a), an 
adherent clot (II b), and flat pigmentations (II c)), and a clean 
base ulcer (Forrest III) (Figures 20.1–20.3). Their prevalence, 
risks of further bleeding, and need for surgery is summarized 
in Table 20.3 [11]. Endoscopic therapy is indicated in ulcers 
that are actively bleeding or with a non-bleeding visible vessel, 
which is defined as a protuberant discoloration in an ulcer 
base (Figures 20.4–20.5) (Videos 20.1 and 20.2). It is controver-
sial whether clots overlying ulcer craters should be removed. 
Ulcers with flat pigmentations or a clean base are associated 
with small or negligible risk of recurrent bleeding. No 

colloid solutions. Red blood cells should be transfused when 
hemodynamics are unstable and/or hemoglobin is less than 
10 g/dL at the time of presentation. In those with impaired 
mental status, their airways should be protected and often 
orotracheal intubation is required prior to endoscopy. A 
urinary catheter is useful, especially in those with hemody-
namic compromise, to detect oliguria. A central venous cath-
eter is useful for monitoring volume replacement, particularly 
in those with incipient heart failure. Physical examination may 
reveal stigmata of chronic liver disease that may call for spe-
cific treatments such as vasoactive drugs, antibiotics, and 
drugs to prevent encephalopathy.

Endoscopy
Endoscopy defines the cause of bleeding and provides prog-
nostic information, and more importantly, therapies carried 
out during endoscopy can improve patients’ outcomes. In 
pooled analyses of randomized controlled trials, endoscopic 
therapy reduces recurrent bleeding, hospitalization, transfu-
sion, need for surgery, and deaths. Early endoscopy within 24 
hours is recommended in most patients [10]. In selected 
patients with signs of ongoing bleeding and hypotension, 
urgent endoscopy with therapy may be lifesaving. Endoscopic 
procedures should be performed by medical or surgical gas-
troenterologists with expertise in therapeutic endoscopy. This 
should be performed in a unit supported by appropriate staff, 
monitoring and resuscitation equipment.

Causes of bleeding and their treatment
For practical management, UGIB can also be categorized into 
variceal and non-variceal bleeding. The Essential Facts about 
Causation box shows the endoscopic diagnoses in patients 
from the National Audit in 2007 [5]. Peptic ulcers remain the 
commonest cause accounting for 27% of cases. Helicobacter 
pylori infection is less prevalent in bleeding peptic ulcers when 

Table 20.2 Hypovolemic shock: symptoms, signs and fluid replacement

Blood loss (mL) <750 750–1500 1500–2000 >2000

Blood loss (%) <15 15–30 30–40 >40

Pulse rate <100 >100 >120 >140

Blood pressure Normal Normal Decreased Decreased

Pulse pressure Normal or increased Decreased Decreased Decreased

Respiratory rate 14–20 20–30 30–40 >35

Urine output (mL) >30 20–30 5–15 Negligible

Mental status Slightly anxious Mildly anxious Anxious and confused Confused and lethargic

Fluid replacement Crystalloid Crystalloid Crystalloid and blood Crystalloid and blood

Figure 20.1 Ulcer with spurting hemorrhage.
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Figure 20.2 Blood oozing from a visible vessel.

Figure 20.3 Ulcer with an adherent clot.

Figure 20.4 Heater probe application to a visible vessel.

(a) (b) (c)

Table 20.3 Bleeding ulcers: prevalence, risk, and need for surgery

Endoscopic characteristics Prevalence (%) Further bleeding (%) Surgery (%) Mortality (%)

Clean base 42 5 0.5 2

Flat spot 20 10 6 3

Adherent clot 17 22 10 7

Nonbleeding visible vessel 17 43 34 11

Active bleeding 18 55 35 11

Data are from patients in prospective trials that did not receive endoscopic therapy. (Modified from Laine L and Peterson WL. N Engl J Med. 1994; 
331:717–727.5. © 1994 Massachusetts Medical Society. All rights reserved.)

endoscopic therapy is indicated. After endoscopic hemostasis 
to bleeding peptic ulcers, the use of high-dose proton pump 
inhibitor (PPI) up to 72 hours has been shown to reduce recur-
rent bleeding (Chapter 146).

Large ulcers in the bulbar duodenum and lesser curve of the 
stomach can erode into branches of the gastroduodenal artery 
complex and the left gastric artery. Endoscopic treatment often 

fails to stop bleeding from these arteries. Factors that have 
consistently been identified to predict failure of endoscopic 
therapy include: hemodynamic instability, comorbid illnesses, 
active bleeding, large ulcer size of greater than 2 cm, posterior 
bulbar or lesser curve ulcer [12].

In the management of patients with recurrent bleeding after 
initial endoscopic control, further endoscopic control can often 
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Variceal bleeding
Bleeding from esophago-gastric varices is often severe and 
mortality from the first bleeding is often high (Figures 20.7, 
20.8). The overall prognosis is often dependent on the severity 
of liver disease as indicated by the Child-Pugh grading. The 
presence of features suggesting chronic liver disease e.g. 
alcohol use, ascites and jaundice should alert the possibility of 
a variceal bleed. It calls for specific treatments of prophylactic 
broad spectrum antibiotics and vascoactive drugs. Emergency 
endoscopic treatment is often associated with transient bacter-
emia. The administration of prophylactic antibiotics decreases 
the incidence of sepsis such as bacterial peritonitis and has 
been shown to improve survival [7]. Early administration of a 
vaso-active drug such as vasopressin or its analog or somato-
statin or its analogs reduces portal venous blood flow and 
variceal pressure. This makes subsequent endoscopic treat-
ment easier. Vasoactive drugs should be continued 2–5 days 
after endoscopic control to prevent recurrent bleeding [15]. 
Occasionally with massive bleeding, passage of a Sengstaken-
Blakemore tube (with orotracheal protection of the airway) is 

be successful. More definitive methods of ulcer hemostasis 
either in the form of surgery or angiographic embolization 
should however be offered to patients with episodes of hypo-
tension and large ulcers [13]. Traditionally, surgery is consid-
ered the most definitive method of controlling bleeding. 
However, postoperative mortality occurs in around 20–25% of 
patients. When the expertise is available, angiographic emboli-
zation is an attractive alternative in those who fail endoscopic 
haemostasis [14] (Figure 20.6). Major ischemic complications 
are uncommon and ranged from 0% to 16%. A retrospective 
comparison between surgery and angiographic embolization 
favors the latter treatment in managing massive bleeding from 
ulcers that fail endoscopic treatment.

Figure 20.5 Hemoclip application to a visible vessel.

Figure 20.6 Transarterial embolization of the gastroduodenal artery. 
Hemoclips placed endoscopically are still visible.

Figure 20.7 Bleeding esophageal varices.

Figure 20.8 Bleeding gastric varices.
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necessary. In up to 30% of cirrhotic patients presenting with 
UGIB, the bleeding source is non-variceal. In those with 
massive bleeding and often obtunded mental state from shock 
or encephalopathy, an orotracheal tube is required prior to 
endoscopy. Band ligation is the endoscopic treatment of choice 
for esophageal varices. When compared to endoscopic sclero-
therapy, band ligation is associated with less local complica-
tions such as mediastinitis, esophageal strictures and leads to 
faster eradication of esophageal varices (Video 20.3).

Gastric varices can be divided into those in continuity with 
esophageal varices and those that occur in isolation. Isolated 
fundal varices are associated with high risk of recurrent bleed-
ing and death. In the control of acute bleeding from isolated 
fundal varices, histoacryl glue injection appears to be the only 
effective method. Many would consider a transjugular intra-
hepatic portosystemic shunt (TIPS) or early shunt surgery as 
an alternative, especially after initial control with glue injec-
tion. In those patients where endoscopic therapy fails, a 
Sengstaken-Blakemore tube can tamponade bleeding in about 
90% of cases; however, following deflation of the balloons, 
recurrent bleeding occurs in about 50% of cases.

Miscellaneous causes of upper GI bleeding
Other causes of upper GI bleeding are uncommon. Fresh 
hematemesis that occurs after emesis is typical of a Mallory-
Weiss tear. The condition is often self-limiting and carries an 
excellent prognosis. Gastric vascular ectasia or “watermelon 
stomach” is characterized by the presence of linear red streaks 
radiating from the pylorus. Treatment is often difficult. The use 
of thermal ablative techniques appears to be the most effective 
option, although repeated sessions may be required [16]. Other 
causes include neoplasms and vascular malformations.

Prognosis
Despite advances in medical management, the mortality rate 
of patients suffering from upper gastrointestinal bleeding 
remains high and depends on the underlying pathology. In 
patients with non-variceal bleeding, a mortality rate up to 15% 
has been reported [1]. A number of studies have identified 
independent predictors for mortality and these include age, 
comorbidities, shock at presentation, in-hospital bleeders and 
presence of rebleeding [1,2]. In acute variceal hemorrhage, the 
risk of mortality can be up to 50% and the risk of mortality is 
strongly dependent on pre-existing liver function and the 
severity of cirrhosis [3]. The recognition of these predictors 
may help select patients who are most at risk and may benefit 
from intensive post-hemostasis care.
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