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Abstract

Aim The aim of this study was to audit the efficacy of endoscopic injection therapy
for non-variceal upper gastrointestinal (GI) bleeding at Auckland Hospital.

Methods The medical records of 183 patients who had undergone endoscopic
injection of adrenaline for non-variceal upper GI bleeding at Auckland Hospital
between November 1996 and May 1999 were reviewed.

Results Primary haemostasis was achieved in 177 (96.7%) patients and six (3.3%)
patients had early surgery due to failure of injection therapy. The overall rate of
rebleeding was 18.6%. The rate of rebleeding according to the stigmata seen at the
time of endoscopy was 36.8% for patients showing spurting vessel; 24% for active
ooze; 18.2% for visible vessel; and 3.2% for adherent clot. Active spurting vessels
seen on endoscopy were associated with higher risk of repeat injection (p <0.01) and
death (p <0.001). Sixteen (9%) patients had repeat injection. Haemostasis was
achieved in all, and no deaths or surgical interventions were observed in this
subgroup.

Conclusions Endoscopic injection therapy is an effective, simple and cheap first-line
therapy for non-variceal upper GI bleeding. The repeat injection also appears to be an
effective treatment for patients rebleeding after the initial injection therapy.

Acute non-variceal upper gastrointestinal (GI) bleeding is a common cause of
hospitalisation, with an approximate incidence of 100/100 000 adults per year.1

Mortality rates between 6% and 14% have been reported. Mortality appears to be
higher among hospitalised and elderly patients due to the high rate of comorbidity.2–4

Patients aged 60 and below without malignancy or organ failure have mortality as low
as 0.5–1%.5,6 Approximately 20% of patients with bleeding ulcers present with
melaena, 30% with haematemesis, 50% with both, and 5% with haematochesia.7

Approximately 70% of acute non-variceal bleeding stops spontaneously, 10% bleeds
continuously, and up to 20% rebleeds in the first 24–72 hours.5 Rebleeding rates can
be predicted by the stigmata of active or recent bleeding seen at the time of
endoscopy. The rates of spontaneous rebleeding are approximately 90% for spurting
vessel; 30% for active oozing; 50% for non-bleeding visible vessel; and 20% for
adherent clot at the base of the ulcer.6,8 Medical therapy (including H2-receptor
antagonists, vasopressin, secretin, prostaglandins and somatostatin) has been found to
be ineffective in both control of the bleeding as well as prevention of rebleeding.9

Omeprazole may be effective for prevention of rebleeding as an adjunct to endoscopic
therapy, but is not proven as first-line treatment of high-risk peptic ulcers.10–12

Endoscopic therapy has been shown to control bleeding, reduce the rates of
rebleeding, mortality, emergency surgery, transfusion requirements and hospital
costs.13–15
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Methods
This study was performed to audit the efficacy of endoscopic treatment at Auckland Hospital. Data
were obtained from the Endoscribe (which is a database and reporting system in use at Auckland
Hospital since late 1996). The period included in this study was from November 1996 to May 1999.
The search categories used to extract information about endoscopies performed for upper GI bleeding
were: melaena; haematemesis; emergency gastroscopy; and 1:10 000 adrenaline injection. Two
hundred and twenty patients were identified and the medical records could be traced for 183 patients.
Data were collected on age, sex, type of bleeding lesion, volume of adrenaline injected, failure to
achieve haemostasis, surgery performed for the episode of bleeding, death, rebleeding, repeat
gastroscopy, repeat injection, and transfusion requirements during the admission. Stigmata of recent
bleeding, including adherent clot at the base of the ulcer, non-bleeding visible vessel, and altered or
fresh blood in the upper GI tract, were recorded. Active bleeding was defined as spurting vessel and
active oozing (Forrest Classification).8 Rebleeding was defined as one of the following: vomiting of
fresh blood; >4 units of blood required in 72 hours after the first endoscopic procedure (not including
the transfusion before the procedure) or hypotension (systolic BP <90 mm or pulse rate >110 bpm);
and melaena. Testing for H. pylori was not performed routinely given the urgent nature of many
procedures. The standard endoscopic procedure involved the injection of 5–20 ml of 1:10 000
adrenaline in aliquots of 0.5 to 1 ml into the base of an ulcer. This appears to achieve haemostasis
through a combination of tissue compression and vasoconstriction.
Analysis was performed using SPSS software. This included student t-test and Pearson correlation.

Results

An overview of the data collected is shown in Table 1.

Table 1. Overview of the data

Patients No (%)
Males
Females
Total Number

118 (64.4)
65 (35.5)
183

Aetiology of bleeding
Duodenal ulcer
Gastric ulcer
Mallory-Weiss tear
Malignancy
GAVE*
Dieulafoy’s lesion

78 (42.6)
72 (39.3)
19 (10.4)
10 (5.5)
6 (3.3)
3 (1.6)

Outcome
Rebleeding
Repeat injection
Surgery
Death

34 (18.6)
16 (8.7)
14 (7.6)
11 (6)

* Gastric antral vascular ectasia

From November 1996 to May 1999, 1333 upper GI endoscopies were performed for
upper gastrointestinal bleeding at Auckland Hospital. Two hundred and twenty
patients underwent injection therapy for non-variceal upper GI bleeding. The case
records were found for 183 patients. These comprised 117 (64%) males and 66 (36%)
females. The mean age was 66 ± 15 years for males and 67 ± 15 years for females. No
differences were observed between the males and females across all criteria.
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Duodenal and gastric ulcers constituted the majority of bleeding lesions (39.3% and
42.6% respectively) requiring endoscopic injection. Other causes were: Mallory-
Weiss tear (10.4%); malignant lesions (5.5%); gastric antral vascular ectasia (3.3%);
and Dieulafoy’s lesions (1.6%). Active bleeding (spurt and/or active oozing) was
demonstrated on 48% of the lesions, compared with 18% revealing non-bleeding
visible vessel, and 33.9% revealing an adherent clot at the time of endoscopy.
Bleeding stopped after endoscopic therapy in 96% of patients.

Primary failure to achieve haemostasis occurred in six (3.3%) patients. A total of 14
(7.6%) patients underwent surgery for control of bleeding. Urgent surgery was
required in all six patients where primary haemostasis was not achieved using
endoscopic injection therapy. Eight patients had initial successful control of bleeding
with endoscopic injection therapy and proceeded to surgery after rebleeding without
having another attempt at endoscopic injection therapy. Surgical intervention
stratified by the endoscopic stigmata showed highest risk for spurting vessel (15.8%),
compared with 1.6% of adherent clot. The rate of surgical intervention for the active
ooze and visible vessel were 8% and 9% respectively. The number of surgical
interventions appeared to decrease over the period of study from eight in 1997, to five
in 1998, and only one in the first five months of 1999.

Rebleeding occurred in 34 (18.6%) patients. Twenty six (76.4%) patients with
rebleeding underwent repeat endoscopy and of these, 16 (61.5%) required repeat
endoscopic injection therapy for control of bleeding. The rest of the patients (10,
38.5%) had stopped bleeding by the time of the second endoscopy and did not reveal
endoscopic stigmata that would necessitate further injection. The rates of rebleeding
according to the endoscopic stigmata were: 36.8% for spurting vessel; 24% for active
oozing; 18.2% for non-bleeding visible vessel; and 3.2% for adherent clot (Table 2).

The mortality rates according to endoscopic stigmata were: 21% for spurting vessel;
2% for active ooze; 3% for non-bleeding visible vessel; and 1.6% for adherent clot.
Significant correlation was found between spurting vessel and death (p <0.01).
Similarly, age displayed a significant correlation with mortality (p <0.039).

Transfusion requirements varied according to the type of stigmata found on
endoscopy. There was a significant difference between patients showing spurting
vessel that required 5.15 ± 3.35 units of blood compared to 2.9 ± 2.71 units by those
showing adherent clots (p <0.004).

Table 2. Stigmata on endoscopy and outcome

Number
(%)

Rebleeding
no (%)

Repeat
injection
no (%)

Surgery
no (%)

Death
no (%)

Transfusion
Units ± SD

 Spurting vessel 38 (20.7) 14 (36.8)* 8 (21)* 6 (15.8) 8 (21)* 5.15 ± 3.35*
Active ooze 50 (27.3) 12 (24) 3 (6) 4 (8) 1 (2) 4.64 ± 3.65
Visible vessel 33 (18) 6 (18.2) 3 (9) 3 (9) 1 (3) 4.95 ± 4.28
Adherent clot 62 (33.9) 2 (3.2) 2 (3.2) 1 (1.6) 1 (1.6) 2.9 ± 2.71
Total 183 (100) 34 (18.6) 16 (8.7) 14 (7.65) 11 (6) 4.02 ± 3.34

* Significant correlation between spurting vessel on endoscopy and the probability of rebleeding,
repeat injection, transfusion requirement and death (p <0.01)
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Discussion

Our data are consistent with published literature on the efficacy of endoscopic
methods of treatment for non-variceal upper GI bleeding. Endoscopic therapy has
become a safe and effective, first-line therapy for control of upper GI bleeding. Our
study showed that patients showing spurting vessel on endoscopy had higher chances
of rebleeding, more transfusion requirements and more likelihood of death. There is
also a trend towards increasing use of repeat endoscopy and a further attempt at
achieving haemostasis by endoscopic therapy when there is rebleeding. The
decreasing rate of surgical interventions at our hospital may reflect increasing use of
endoscopic therapy and more than one attempt in case of rebleeding. Failure of
primary haemostasis resulted in urgent surgery in all six patients. It is possible that
surgery could have been prevented even further in this review if some of the eight
patients that proceeded directly to surgery at the time of rebleeding had received
another attempt at endoscopic therapy. The factors that may predict therapeutic failure
of endoscopic therapy at the time of first endoscopy have been reported to be large
ulcers with severe bleeding, as suggested by hypotension and low haemoglobin at
presentation.16 Endoscopic retreatment for recurrent bleeding has been reported to be
effective in reducing the need for surgery without increasing the risk of death and
complications.13 None of the patients who underwent repeat injection at our centre
required surgical intervention.
 The literature does not suggest that there are significant differences between different
forms of endoscopic therapy. One study showed some benefit with combination of
adrenaline injection and heater probe treatment for spurting vessels.5 Many centres
currently employ a combination of injection and heater probe treatment.5,13,16 This has
been shown to be more effective than either modality alone for active bleeding.

For most of the non-variceal upper gastrointestinal bleeding, the preferred
management strategy would be to perform initial endoscopy and endoscopic therapy
if indicated by the endoscopic stigmata of recent bleeding. The site of the ulcer and
presence of large clots in the stomach can sometimes determine how effectively
endoscopic therapy can be performed. High-dose proton pump inhibitor therapy
should be instituted on admission, as it has been shown to reduce the rates of
rebleeding after endoscopic therapy. Routine repeat endoscopy may be warranted for
patients showing stigmata on the first endoscopy that confer a high risk of rebleeding,
such as active bleeding, visible vessel and large ulcers. Endoscopic therapy could be
repeated if the high-risk stigmata remain and also if there are any signs of rebleeding.
Injection of adrenaline is cheap and simple to perform and the technique should be
readily available even in the smaller endoscopy centres in New Zealand. However,
experience and current practice with endoscopic therapy are advised for best results.
At centres equipped with heater probe, dual modality therapy combining adrenaline
injection and coaptive thermocoagulation by heater probe should be attempted.
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