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Abstract
Upper gastrointestinal hemorrhage (UGIH) is an urgent 
disease that is often encountered in daily medical prac-
tice. Endoscopic hemostasis is currently indispensable 
for the treatment of UGIH. Initially, when UGIH is sus-
pected, a cause of UGIH is presumed from the medical 
interview and physical findings. After ample primary 
treatment, urgent endoscopy is performed. Many 
methods of endoscopic hemostasis are in wide use, 
including hemoclip, injection and thermo-coagulation 
methods. Although UGIH develops from a wide variety 
of diseases, such as esophageal varices and gastric 
and duodenal ulcer, hemostasis is almost always pos-
sible. Identification of the causative diseases, primary 
treatment and characteristic features of endoscopic 
hemostasis are needed to allow appropriate treatment.
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INTRODUCTION
Upper gastrointestinal hemorrhage (UGIH) is an urgent 
disease often encountered in daily medical practice. 
Massive hemorrhage influences the circulatory dynamic 
state, causes various problems with internal organs, 
and can of  course prove fatal. Quickly grasping patient 
status, starting primary treatment, and stopping bleeding 
is thus important. Endoscopic hemostasis is widely 
known to be useful in treating UGIH[1-5]. However, 
difficult cases in endoscopic hemostasis still exist, and 
emergency operation or angiographic embolization is 
required on occasion[6-9]. To achieve quick hemostasis 
in UGIH, mastering the methods and limitations of  
endoscopic hemostasis is imperative. Here we review 
clinical methods of  endoscopic hemostasis for UGIH, 
based on our experience.

DIFFERENTIAL DIAGNOSIS OF UGIH
Patients with UGIH present with various symptoms, 
such as hematemesis, melena and progressive anemia. 
Sources of  bleeding other than the digestive tract must 
first be excluded, including hemoptysis, epistaxis, and 
discrimination of  lower digestive hemorrhage[10]. Table 
1 shows causative diseases for UGIH. Peptic ulcer is the 
most common causative disease[1,6,11,12]. When UGIH is 

World J Gastrointest Endosc  2010 February 16; 2(2): 54-60
ISSN 1948-5190 (online)

© 2010 Baishideng. All rights reserved.

Online Submissions: http://www.wjgnet.com/1948-5190office
wjge@wjgnet.com
doi:10.4253/wjge.v2.i2.54

54 February 16, 2010|Volume 2|Issue 2|WJGE|www.wjgnet.com



Anjiki H et al . Endoscopic hemostasis for upper GI hemorrhage

suspected, causes of  UGIH may be presumed from the 
medical interview and physical findings. The strategy 
for hemostasis of  UGIH with primary treatment is then 
considered. 

PRIMARY TREATMENT
A firm grasp of  the systemic status is important. Signs 
of  shock, pallor, prostration, perspiration, pulselessness 
and pulmonary insufficiency suggest massive digestive 
hemorrhage. Above all, stabilization of  the circulatory 
dynamic state by intravenous injection of  extracellular 
fluid is crucial[10]. In addition, an inhibitor of  gastric 
acid-secretion should be given as quickly as practically 
possible, as gastric acid inhibits blood coagulation[13]. If  
massive hemorrhage is suspected from gastroesophageal 
varices in patients with liver disease, vasoactive drugs 
(such as terlipressin, somatostatin and octreotide) should 
be started for initial management before therapeutic 
endoscopy[14,15]. Temporary balloon tamponade, such as 
Sengstaken-Blakemore tubes, must be used with care to 
prevent further complications[16,17]. If  coagulopathy is 
present, transfusion is necessary. When the circulatory 
dynamic state is stable and UGIH has been judged as a 
cause of  shock, urgent endoscopy is performed. 

METHODS OF ENDOSCOPIC 
HEMOSTASIS
The methods of  endoscopic hemostasis are shown in 
Table 2. Hemostasis can be performed using indepen-
dent or combined methods. The hemoclip grips the ex-
posed blood vessel directly and stops bleeding. Destruc-

tion of  organization is minimal, and hemostatic ability 
is high[18]. However, this method requires technical skill 
to maintain a front view of  the exposed blood vessel. 
When difficulty is encountered, a transparent cap can 
prove useful[19]. 

Injection methods are effective over a wider range 
than the hemoclip method, and can be used even if  a 
front view of  the bleeding point cannot be maintained. 
A combination of  injection method and other methods 
is even more effective[20]. However, careful attention is 
required, due to the risk of  delayed perforation. 

Thermo-coagulation methods are also effective if  a 
front view of  the bleeding point cannot be maintained. 
These techniques are useful in many cases[21,22], but again 
carry the possibility of  delayed perforation. 

As the last method, hemostyptic sprays are used as 
supplementary treatments[20]. Various methods of  hemo-
stasis are selected by adjusting to the individual’s condi-
tion.

HEMOSTASIS FOR VARIOUS CAUSATIVE 
DISEASES
Esophageal varices 
Esophageal varices are frequent in patients with liver 
cirrhosis. If  bleeding from the esophageal varices con-
tinues, endoscopic balloon tamponade can be effective 
for stopping bleeding. Next, endoscopic variceal ligation 
(EVL) is generally used at the bleeding point (Figure 1A 
and B). After temporary hemostasis, aiming toward per-
manent hemostasis is desirable. 

In the EVL method, application of  the bands is 
started at the gastroesophageal junction and progresses 
cephalad in a helical fashion. EVL sessions are repeated at 
approximately 2-wk intervals until varices are obliterated, 
usually requiring 2 to 4 ligation sessions. EVL is a safer 
method than endoscopic injection sclerotherapy (EIS)[23]. 
When technical factors, such as ulcer scars, do not allow 
ligation band placement, EIS is selected.
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Table 1  Causative diseases for upper GI-hemorrhage

Esophagus Esophageal varices
Esophagitis
Mallory-weiss syndrome
Esophageal cancer
Others (aortointestinal fistula, foreign body, etc.)

Stomach Ulcer (peptic ulcer, NSAID-associated ulcer, dieulafoy’s 
lesion, etc.)
AGML
Gastric varices
Gastric cancer
Other tumor (GIST, malignant lymphoma, etc.)
Vascular ectasia, GAVE, PHG
Hyperplastic polyp
Others (foreign body, etc.)

Duodenum Ulcer (peptic ulcer, NSAID-associated ulcer, dieulafoy’s 
lesion, etc.)
Duodenitis
Duodenal varices
Diverticulum 
Tumor (cancer, malignant lymphoma, GIST, etc.)
Invasion of malignant tumor (pancreas, bile duct, etc.)
Others (hemobilia, aortointestinal fistula, etc.) 

NSAIDs: Nonsteroidal anti-inflammatory drugs; AGML: Acute gastric 
mucosal lesion; GIST: Gastrointestinal stromal tumor; GAVE: Gastroantral 
vascular ectasia; PHG: Portal hypertensive gastropathy.

Table 2  Method of endoscopic hemostasis

Mechanical method Hemoclip
Balloon tamponade
Ligation (EVL, detachable snare)

Injection method Ethanol
Epinephrine
Monoethanolamine oleate
Polidocanol
N-butyl-2-cyanoacrylate

Thermo-coagulation APC
Heater prove
Hemostatic forceps
Microwaves
Laser (Nd-YAG, diode, etc.)

Hemostyptic sprays Thrombin
Sodium alginate
Fibrin glue

EVL: Endoscopic variceal ligation; APC: Argon plasma coagulation.



In EIS, to prevent variceal recurrence, complete oblit-
eration of  feeder vessels should be verified under fluo-
roscopy (Figure 2A-C)[24]. Also, combined EVL and EIS 
treatment is reportedly superior to a single method[25,26]. 

Recently, bacterial infections and/or endotoxaemia 
have been associated with failure to control variceal 
bleeding, earlier variceal rebleeding, abnormalities in co-
agulation, vasodilatation of  the systemic vasculature, and 
worsening liver function[27]. Prophylactic antibiotics are 
recommended for patients with bleeding varices[28]. 

There are no clear hemostasis options as salvage for 
failure of  endoscopic therapy. A transjugular intrahepatic 
portosystemic shunt (TIPS) procedure is effective to 
prevent variceal rebleeding, but it may cause complications 
such as portosystemic encephalopathy[29,30]. Despite being 
an invasive procedure, a portocaval shunt operation is one 
of  the effective choices in patients with Child’s A or B. 
Patients with Child’s B or C cirrhosis should be evaluated 
for transplantation[23,31]. 

Gastric varices
Gastric varices cause massive hemorrhage and can be 
fatal. Identifying the tributaries of  the gastric varices is 
most important, and contrast-enhanced CT is useful 
for appraisal. Depending on their location and relation 
to esophageal varices, gastric varices can be classified as 
gastrooesophageal varices (GOV) and isolated gastric 
varices (IGV). Each of  these can be further subdivided as 
follows: GOV1 (extension of  oesophageal varices along 

lesser curve) and GOV2 (extension of  oesophageal vari-
ces towards fundus); and IGV1 (varices in the fundus) 
and IGV2 (isolated varices anywhere in the stomach)[32]. 
If  traffic with esophageal varices is seen, EIS from the 
esophageal varices is effective. In cases of  IGV1, endo-
scopic injection of  N-butyl-2-cyanoacrylate[33,34] and com-
bined EVL methods[35] are reportedly safe and effective. 
If  a gastro-renal shunt exists, balloon-occluded retrograde 
obliteration (B-RTO) under angiography is possible[36,37]. 

When endoscopic therapy fails, TIPS and surgical 
operation are mentioned as salvage in the same way as 
esophageal varices. Splenectomy is quite effective in 
treating gastric varices due to segmental portal hyperten-
sion. For gastric varices bleeding due to generalized por-
tal hypertension, a shunt operation is often effective[23,38]. 

Gastric and duodenal ulcer and acute gastric mucosal 
lesions 
Gastric and duodenal ulcers include various ulcers such 
as peptic ulcer, ulcers associated with use of  non-steroi-
dal anti-inflammatory drugs (NSAIDs) and Dieulafoy’s 
lesion. All of  these ulcers can cause UGIH, which then 
needs treatment. 

Previous studies have clarified adaptations of  hemo-
stasis for hemorrhagic ulcer. Table 3 shows the modified 
Forrest classification for hemorrhagic gastric ulcer[1,39] 
Adaptation is decided according to the state of  the 
exposed blood vessel at the base of  the ulcer[40-42]. Spe-
cifically, spurting bleeding (Figure 3A), oozing bleeding 
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Figure 1  Use of EVL at the 
bl­eeding point. A: A spurting 
bleeding from esophageal varic­
es; B: Esophageal varices after 
EVL.

A B

Figure 2  Changes of Esophageal varices after Endoscopic injection sclerotherapy. A: Esophageal varices before an endoscopic therapy; B: Endoscopic 
injection sclerotherapy (EIS); C: Esophagus after EIS 2 years later.

A B C
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(Figure 3B) and non-bleeding visible vessels (Figure 3C) 
need to be treated. Clot clinging to the ulcer base should 
be carefully removed by washing, suction and forceps 
until the ulcer base is visible. Ulcers can be treated with 
independent or combined methods. As each method 
offers certain characteristic features, discussing the ad-
vantages and disadvantages of  these methods is diffi-
cult[43,44]. In previous reports, a combination of  injection 
methods with other methods has appeared superior to 
injection methods alone[44-49]. Dieulafoy’s lesion can be 
treated with these endoscopic hemostasis methods[50,51]. 
Acute gastric mucosal lesions apply to gastric ulcers.

After temporary hemostasis, systemic second-look 
endoscopy with retreatment the next day significantly 
reduces the risk of  recurrent bleeding[52]. Administration 
of  a proton pump inhibitor (PPI) after hemostasis is also 
important[53] and Helicobacter pylori should be eradicated in 
peptic ulcers showing positive results for this bacteria[54].

Tumor
Endoscopic hemostasis for severe upper gastrointestinal 
bleeding due to tumor, such as cancer, gastrointestinal 
stromal tumor, and malignant lymphoma, is effective as 
temporary hemostasis[55]. Argon plasma coagulation is 
useful, in particular, for different cases of  identification 
of  the vessel responsible for the bleeding[56,57]. However, 
permanent hemostasis is difficult in many cases due to 
diffuse bleeding. Early consultation with a surgeon is war-
ranted in cases where hemostasis is difficult to achieve.

Mallory-weiss syndrome
Mallory-Weiss syndrome heals spontaneously in many 
cases, but endoscopic therapy is occasionally necessary 
to stop bleeding. Various methods have been reported, 
such as Hemoclip placement, epinephrine injection and 
band ligation[58,59].

Reflux esophagitis
The few cases of  reflux esophagitis requiring endoscopic 
hemostasis are treated with a PPI, and most cases heal 
with conservative therapy. However, when an anticoagu-
lant drug is being administered or bleeding tendencies 
exist, chronic bleeding can continue. These cases must 
be treated by addressing the bleeding tendency[60]. 

Vascular ectasia
UGIH is sometimes induced by vascular ectasia, such as 
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Table 3  Modified Forrest classification of hemorrhagic gastric 
ulcer

Active bleeding Type Ⅰa: spurting bleeding
Type Ⅰb: oozing bleeding

Recent bleeding Type Ⅱa: non-bleeding visible vessel
Type Ⅱb: adherent blood clot 
Type Ⅱc: black base

No bleeding Type Ⅲ: no stigma

Figure 3  Different patterns of bleeding of the gastric ulcer. A: A spurting bleeding of the gastric ulcer (Forrest Ⅰa); B oozing bleeding of the gastric ulcer (Forrest 
Ⅰb); C: Non-bleeding visible vessel of the gastic ulcer (Forrest Ⅱa).

A B C
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A B
Figure 4  Duodenal diverticulum. A: 
Hemorrhage; B: After endoscopic hem­
ostasis.



gastric antral vascular ectasia, diffuse antral vascular ecta-
sia or portal hypertensive gastropathy. In many cases, the 
cause of  vascular ectasia is unclear. Chronic bleeding from 
vascular ectasia is typically noticed by progressive anemia. 
Argon plasma coagulation[61,62] and endoscopic band liga-
tion[63] are useful for hemostasis.

Hyperplastic polyps 
Hyperplastic polyps of  the stomach are usually asymp-
tomatic, but can cause UGIH leading to anemia. The 
majority of  such lesions are benign, but when a polyp ex-
ceeds 2 cm in maximum diameter, the frequency of  focal 
cancer increases. Pathological diagnosis of  large polyps is 
thus desirable[64].

Duodenal diverticulum 
Duodenal diverticulum is a rare cause of  UGIH, and en-
doscopy is reportedly useful for diagnosis and treatment 
of  this condition[65]. Patients receive various endoscopic 
therapies, such as thermo-coagulation, injection, and he-
moclip. The point of  the hemoclip method is to grasp a 
vessel, diverticulum and other tissue (Figure 4A and B). 

CONCLUSION
We have provided an outline of  endoscopic hemostasis 
for UGIH. For the digestive endoscopist, endoscopic 
hemostasis is a field that cannot be avoided. Being pr
epared to take proper measures is important. As the 
causes of  UGIH differ in various patients, knowledge 
of  UGIH including causes and preferred treatments 
requires constant attention.
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