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ABSTRACT 
The role of endoscopic haemostasis in the treatment of bleeding peptic ulcers is widely studied. Many trials to date have compared one 
or more modalities against a medical control with variable results. To date, no single modality has been shown conclusively to be 
superiorto others.As such, in this study we have not confined the endoscopist to one modality oftreatment but allowed him to customize 
the method of endoscopic haemostasis according to the configuration, accessibility and rate of bleeding in any particular patient. 

Seventy-three patients with non-variceal upper gastrointestinal (G1) bleeding were admitted to the National University Hospital 
in Singapore between May 1,1988 and April30, 1989. All were gastroscoped and 48 were found to have chronic peptic ulcer. Twenty- 
nine (60%) with actively bleeding peptic ulcer or stigmata of recent haemorrhage (SRI) were treated endoscopically. Initial 
haemostasis was achieved in 27 (93%) patients. Seven patients rebled (26%) of which four underwent repeat endoscopic treatment. 
Of these four patients only one rebled again and required surgery. Permanent haemostasis was achieved in 23 of 29 patients (79%). 
The multimodality approach for the treatment of bleeding peptic ulcers gives the endoscopist flexibility in deciding on the best way 

to deal with a bleeding gastric or duodenal ulcer. Each instrument has its strengths and weaknesses and the right choice of instrument 
is often a critical factor especially in treating a bleeding ulcer in a situation where access poses a problem. 

Keywords : endoscopic treatment, nonvariceal upper gastrointestinal bleeding, bleeding peptic ulcers, duodenal ulcers and gastric 
ulcers. 

INTRODUCTION 
Fiberoptic endoscopy has rapidly become the diagnostic pro- 
cedure of choice in the management of upper gastrointestinal 
(GI) bleeding 06). Yet improvements in accuracy and speed of 
diagnosis have not been converted to a survival advantage in 

these patients 023 m>. The development of various endoscopic 
procedures such as topical therapy, injection sclerotherapy t". 
201 mechanical a't as well as thermal methods a2'ar) to arrest 
bleeding at the time of endoscopy has led to new optimism 
that the morbidity and mortality of non-variceal upper GI haem- 
orrhage may be reduced. Furthermore the fact that these thera- 
peutic procedures can be "piggy -backed" to diagnostic 
endoscopy leads to its great appeal 14l. We review our results 
with the use of endoscopic haemostasis in the management of 
non-variceal upper GI haemorrhage. 
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MATERIALS AND METHODS 
Seventy-three patients with upper GI bleeding were admitted 
to the Department of Surgery, National University Hospital in 
Singapore, between May 1, 1988 and April 30: 1989. Upper 
GI endoscopy established the diagnosis in 71 patients. In 2 

patients no obvious source of bleeding was found on initial 
endoscopy (Table I). However, further investigations which 
included a barium meal in one patient and angiography in the 
other revealed the cause of bleeding to be due to a duodenal 
diverticulum and a vascular malformation in the fundus of the 
stomach respectively. 

Table I Diagnosis at Initial Endoscopy 

Diagnosis No. of 
Patients 

Chronic Peptic Ulcer 48 

Duodenal Ulcer 34 

Gastric Ulcer 12 

Combined Ulcer 2 

Acute Mucosal Erosions 11 

Gastric Carcinoma 5 

Hemorrhagic Gastritis 4 

Mallory -Weiss Lesions 2 

Bleeding at Anastomotic Ulcer 

No Abnormalities Detected 2 

Total 73 

The mean age of the patients was 57 years (range: 24 to 

86). There were 57 male and 16 female patients. All patients 
were endoscopcd by one of the trained staff of our unit using 
either therapeutic fiberoptic or videoendoscopes. 

Patients bleeding from ulcers were subjected to endoscopic 
haemostasis. This was performed at the time of diagnostic 
endoscopy when continued bleeding could be visually local- 

ised or if stigmata of recent haemorrhage (SRH) was present. 
(ie visible vessel, adherent clot, red, black or blue spot in the 

ulcer base)tsh. In 3 patients no haemostasis was attempted be- 

cause of 1) torrential bleeding, 2) inability to identify a bleed- 
ing point despite active bleeding or 3) inaccessibility of the 

lesion to endoscopic haemostatic techniques. 
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Table H Characteristics of patients admitted with bleeding 
peptic ulcers (n=48) 

Patients with SRH No SRH 

Total No. 32 16 

Sex : Male 26 10 

Female 6 6 

Age : Mean (yrs) 54 59 

Range 29-80 24-86 

Haemoglobin 

Mean (g%) 10.2 10.9 

Range 4.9-16.0 5.6-16.8 

Blood Pressure 

> I00mmHg 27 16 

<100mmlg 5 0 

Transfusion 

No. Requiring 20 7 

Mean (pints) 4.0 2.5 

Range 0-9 0-5 

1) 

The endoscopie haemostatic techniques used were: 
Injection with 5-10m1s of adrenaline (1:10,000) or 1 ml of 
absolute alcohol. 

2) Heater probe set to deliver 25 joules of thermal energy. 
3) Non -contact Nd-YAG laser at 40 watts. An average of 3 

shots were needed (range 2-8). 
4) Contact Nd-YAG laser at 15 watts. An average of 3 shots 

(range 2-8). 
One or more of the above techniques was used in each 

patient depending on the configuration and location of the 
bleeding lesion. 

RESULTS 
Bleeding from chronic peptic ulcers (66%) and acute mucosal 
erosions (15%) form the main diagnoses in the study popula- 

Fig I - Flow Chart of Patients with Bleeding Peptic Ulcers 
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tion (Table I). Of the 48 patients diagnosed to have gastric or 
duodenal ulcers, 16 (33%) were not actively bleeding and no 
SRH was found at the time of endoscopy. Thirty-two patients 
(67%) had either active bleeding or SRH (Table B). The mean 
ages were comparable. There was no significant difference in 
the haemoglobin levels on admission between the two groups. 
Five patients in the SRH group had blood pressures below 
100mmHg. None of the patients in the other group was in 
shock at admission. There were more patients in the SRH 
group (20 patients) requiring blood transfusion than in the 
group without SRH (7 patients). The amount of blood trans- 
fused was also more in the SRH group. 

The source of bleeding was a duodenal ulcer in 26 (81%d), 
and a gastric ulcer in 6 (19%) of these patients. One of the 
bleeding duodenal ulcers was a combined gastric and duode- 
nal ulcer, but the bleeding was clearly identified from the duo- 
denal site, and the gastric ulcer did not contain any SRH. 

Three patients (9%) with bleeding duodenal ulcers were 
subjected to emergency surgery without attempts at endoscopie 
haemostasis because of torrential haemorrhage or inaccessibil- 
ity of the lesion. Initial haemostasis was achieved in 27 of 29 
(93%) patients (Fig 1). Haemostatic methods used in these 
cases are summarized in Table BI. In two patients (7%), at- 
tempts at haemostasis failed due to poor access. Both of them 
had duodenal ulcers situated on the posterio-inferior aspect of 
the duodenal bulb close to the pylons. 

Seven patients (26%), all with duodenal ulcers, rebled. In 
6 of them, a single modality was used (Table HI). Of these 7 

patients, 3 proceeded to surgery without further attempts for 
endoscopie haemostasis. This was due to factors such as old 
age and low haemoglobin levels which rendered them in high 
risk for further bleeding. The remaining 4 patients underwent 
a repeat endoscopie haemostasis which was successful. Only 
one of these 4 patients rebled again and required surgery. Al- 
though the risk of rebleeding after initial haemostasis was 26% 
(7/27), permanent haemostasis was eventually achieved in 79% 
(23/39) of bleeding peptic ulcers with endoscopie treatment. 

-Table IH - Haemostasis Methods Used in 27 Patients with 
Bleeding Peptic Ulcers 

No of Patients No of Rebleed 

Single Method 

Adrenaline injection 6 3 

Alcohol injection 3 - 

Heater Probe 2 1 

Nd-YAG Laser 2 2 

2 Methods 

Adrenaline + Heater Probe 9 - 

Adrenaline+Nd-YAG Laser 2 - 

3 Methods 

Adrenaline + Alcohol + Heater 

Probe I I 

In all, nine patients (28% out of 32 who presented with 
active bleeding or SRH ultimately required surgery. Six of 
these patients were initially treated endoscopically. The rate of 
eventual surgical treatment in the group of patients with initial 
haemostasis was 15% (4/27). One of the patients who received 
initial surgical treatment without attempts at endoscopie 
haemostasis died during the post -operative period from sepsis. 
There was no death due to bleeding. The overall mortality in 
patients with peptic ulcers was 2.1%. 

DISCUSSION 
In this study, the authors have not confined themselves to any 
one modality and have not hesitated to use more than one 
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modality at a single treatment session. This flexible approach 
allows the therapeutic endoscopist to customize the treatment 
according to the configuration, accessibility and rate of bleed- 
ing in any particular patient. The initial learning curve of the 

therapeutic endoscopist may be slower if he has to learn more 
than one technique, but the eventual result would be an 

endoscopist equipped with full armamentarium to deal with a 

wider range of cases. 
Our initial and permanent haemostasis rates were 93% and 

79% respectively. Initial haemostasis was achieved in all the 

patients with bleeding gastric ulcers and no rebleeding was 
encountered, but this was not the case with duodenal ulcers. 
Haemostasis was not attempted in 3 patients with duodenal 
ulcers due to torrential bleeding and inaccessibility of the bleed- 
ing lesions and failed in another 2 due to poor access to any 
one of the treatment methods. All 7 patients who rebled were 
also from the duodenal ulcer group. 

The majority of trials comparing one or more modalities 
against a medical control have generally shown better control 
of bleeding and a decrease in the rate of emergency surgery in 

patients having endoscopic treatmentt11'62"916381. However it 

has not been shown conclusively that any modality is vastly 
superior to the rest. Each modality has its strengths and draw- 
backs (3'39". 

Injection sclerotherapy with 1:10,000 adrenaline is very 
useful when the bleeding is brisk and the vessel is obscured by 
blood. There is no need to be absolutely accurate and injecting 
liberally around the bleeding point will usually either stop the 
bleeding or slow it down t'3t. This is sufficient to allow the 
endoscopist to see the lesion clearly and apply a thermal de- 
vice to achieve more definitive coagulation. The drawback for 
the local injection of adrenaline is that its pharmacological and 

tamponade effect will wear out after a short time and if throm- 
bosis of the vessel is not well established, further bleeding 
may be inevitable. In our series, 3 out of 7 patients who rebled 
were intially treated with local adrenaline injection alone. 

Of the thermal devices, the heater probe and the laser are 
advocated (27'29.38A9). Thermal energy will coagulate the bleed- 
ing vessel and seal the bleeding point. Excessive use of either 
modality on a single bleeding point can often aggravate bleed- 
ing by cutting the bleeding vessel open once again. The heater 
probe has the facility of co -axial water jets which are very 
useful in washing clots away and can be tangentially applied. 
The broad teflon coated tungsten tip is also useful as a tempo- 
rary tamponading device when trying to determine the course 
of a bleeding vessel at the ulcer base. It is very useful in 

duodenal lesions where access is often very problematic. Nine 
patients with bleeding duodenal ulcers in our study were treated 
with heater probe alone or in combination with prior injection 
of local adrenaline with initial success in all of them. One of 
these patients with heater probe treatment alone rebled and 
repeat endoscopic haemostasis with a combination of local 
adrenaline injection and the heater probe achieved permanent 
haemostasis. The laser on the other hand is effective when 
treating lesions from a distance with easy access such as in the 
fundus of the stomach or cardia with the scope retroflexed. 
Having all the modalities at hand will allow the endoscopist a 

greater chance of stopping any bleeding lesion he encounters 
as he will not be hampered by the inherent defects of any 
single device. 

There are three unsolved problems remaining in the field 
of endoscopie haemostasis. Firstly, the problem of torrential 
bleeding where the stomach or duodenum is full of blood and 

clots and the bleeding point is obscured. Endoscopic 
haemostasis is only possible if the bleeding point can be local- 
ized, at least approximately down to a 2 square cm area. Where 
localization to this extent cannot be done, then endoscopie 

treatment is impossible and immediate surgery is still the best 
option. This problem was encountered in 2 of our patients 
presenting with active bleeding and both of them went for 
emergency surgery. The second problem concerns the signifi- 
cant rebleeding rate of 15% to 309110 ("D) which seems inherent 
in any treatment using endoscopie haemostatic devices. One of 
the factors responsible here may be large vessels at the base of 
the ulcer which are difficult to seal either by laser or the heater 
probe. The third situation is the ulcer in an inaccesible loca- 
tion, ie the pyloric channel or the posterior wall of the duode- 
num. It is interesting to note that all the failures of endoscopie 
haemostasis and rebleeds in our study occurred in patients 
with bleeding duodenal ulcers and none in the gastric ulcer 
group. 

Endoscopie haemostasis of bleeding peptic ulcers can be 
the definitive treatment in some patients with bleeding peptic 
ulcers. In others, the temporary haemostasis buys time to sta- 
bilize the patient and prepare him for definitive surgery. A 

multimodality approach allows great versatility to the thera- 
peutic endoscopist who can select the right modality or combi- 
nation for each patient depending on the ulcer location, con- 
figuration and bleeding rate. 

REFERENCES 

1. Keller RT, Logan GM Jr: Comparison of emergency endoscopy 
and upper gastrointestinal series radiography in acute upper 
gastrointestinal haemorrhage. Gut 1976;17: 180-4. 

2. Morris DW, Levine GM, Soloway RD et al: Prospective 
randomized study of diagnosis and outcome in acute upper 
gastrointestinal bleeding: endoscopy versus conventional radi- 
ography. Am 1 Dig Dis 1975;20:1103-9. 

3. Theoni RF, Cello JP: A critical look at the accuracy of nodoscopy 
and double -contrast radiography of the upper gastrointestinal 
(UGI) tract in patients with substantial UGI haemorrhage. Radi- 
ology 1980;135:305-8. 

4. Hoare AM: Comparative study between endoscopy and radiol- 
ogy in acute upper gastrointestinal haemorrhage. Br Med .1 

1975;1:27-30. 

5. Stevenson GW, Cox RR, Roberts CJC: Prospective comparison 
of double contrast barium meal examination and fibreoptic 
endoscopy in acute upper gastrointestinal haemorrhage. Br Med 
J 1976;2:723-4. 

6. McGinn FP, Guyer PB, Wilken BJ, Steer 11W: A prospective 
comparative trial between early endoscopy and radiology in acute 
upper gastrointestinal haemorrhage. Gut 1975;16: 707-13. 

7. Sandlow LI, Becker GH, Spelberg MA et al: A prospective 
randomized study of the management of upper gastrointestinal 
haemorrhage. Am I Gastroenterol 1974; 61:282-9. 

8. Graham DY: Limited value of early endoscopy in the manage- 
ment of acute upper gastrointestinal bleeding. Prospective con- 
trolled trial. Am J Surg 1980,140:284-90. 

9. Peterson WL, Bamett CL, Smith Hi, Allen M11, Corbett DB: 
Routine early endoscopy in upper gastrointestinal tract bleeding: 
a randomized, controlled trial. N Engl J Med 1981;304:925-9. 

10. Dronfield MW, Langman MIS, Atkinson M et al: Outcome of 
endoscopy and barium radiography for acute upper 
gastrointestinal bleeding: controlled trial in 1037 patients. Br 

Med J 1982;284:545-50. 

ll. Asaki S, Nishimura T, Satoh A et al: Endoscopie control of 
gastrointestinal haemorrhage by local injection of absolute alco- 
hol: a clinical study. Tohoku J Exp Mod 1983;141:373-83. 

12. Wordehoff D, Gross I1: Endoscopie haemostasis by injection 
therapy in high risk patients. Endoscopy 1982; 14:196-9. 

13. Leung JWC, Chung SCS: Endoscopie injection of adrenalin in 

bleeding peptic ulcer. Gastrointest Endose 1987;33:73-5. 

14. Hirao M, Kobayashi T, Masuda K et al: Endoscopie local injec- 

tion of hypersonic saline -epinephrine solution to arrest haemor- 
rhage from the upper digestive tract. Gastrointest Endose 
1985;31:313-7. 

15. Sugawa C, Fujiu Y, Ikeda T, Walt Al: Endoscopie haemostasis 

417 



of upper gastrointestinal bleeding by local injection of 98% 
ethanol. Gastrointest Endosc 1984;30: 152(A). 

16. Chung SCS, Leung JWC, Steele RJC, Crofts TI, Li MCC: 

Endoscopic injection of adrenaline for actively bleeding ulcers: 
a randomized trial. Br Med J 1988;296:1631-3. 

17. Villaneuva BG, Chan MM, Pua CS et al: Endoscopie haemostasis 
of nonvariceal bleeding upper gastrointestinal lesions by local 
injection of adrenaline. Proceedings of 5th Asian Pacific Con- 
gress of Digestive Endoscopy 1988; 423(A). 

18. Chiozzw G, Bostoluzzi F, Pa1Eni Pet al: Comparison between 
absolute ethanol vs epinephrine as injection agent for bleeding 
gastroduodenal lesions: a preliminary report. Endoscopy 
1988;20:24(A). 

19. Soehendra N, Grimm 11, Stenzel M: Injection of non-variceal 
bleeding lesions of the gastrointestinal tract. Endoscopy 
1985;17:129-32. 

20. Kortan P, Haber G, Maron N: Endoscopie injection therapy for 
non-variceal bleeding lesions of the gastrointestinal tract. 
Gastrointest Enclose 1986;32:145-6. 

21. Taylor TV: Isolated duodenal tamponade for treatment of bleed- 
ing duodenal ulcer. Lancet 1988;i:911-2. 

22. Papp JP: Endoscopie electrocoagulation in the management of 
upper gastmintesnnal bleeding. Surg Clin North Am 1982;62:797- 
806. 

23. Moreto M, Zaballa M, Ibanez S, Setien F, Figa M: Efficacy of 
monopolar electrocoagulation in the treatment of bleeding gas- 
tric ulcer. Endoscopy 1987;19:54-6. 

24. Freitas D, Donato A, Montciro JG: Controlled trial of liquid 
monopolar electrocoagulation in bleeding peptic ulcers. Am J 

Gastroenterol 1985;80:853-7. 

25. Laine L: Multipolar electrocoagulation for the treatment of ul- 
cers with non -bleeding visible vessels: a prospective, controlled 
trial. Gastroenterology 1988;94:A246. 

26. Vallon AG, Cotton PB, Laurence B11, Miro JRA, Oses JCS; 
Randomized trial of endoscopie argon laser photocoagulation in 

bleeding peptic ulcer. Gut 1981;22: 228-33. 

27. Swain CP, Bown SG, Storey DW, Kirkham IS, Northfield 'IC, 
Salmon PR: Controlled trial of argon laser photocoagulation in 

bleeding peptic ulcer. Lancet 1981;ii:1313-6. 

28. Rutgeerts P, Van Trappen G, Broechkhaert L et al: Controlled 
trial of YAG laser treatment of upper digestive haemorrhage. 

Gastroenterology 1982;83:410-6. 

29. Swain CP, Kirkham IS, Salmon PR, Bown SG, Northfield TC: 
Controlled trial of Nd-YAG laser photocoagulation in bleeding 
peptic ulcers. Lancet 1986;i:1113-6. 

30. Bown SG: Controlled studies of laser therapy for haemorrhage 
from peptic ulcers. Acta Endosc 1985;15:1-6. 

31. Rutgeerts P, Van Trappen G, Broeckhen L: A new and effective 
technique of YAG laser photocoagulation for severe upper 
gastrointestinal bleeding. Endoscopy 1984;16:115-7. 

32. Heldwein W, Lenhen P, Martinoff S, Loeschke K: Local 
epinephrine injection improves the therapeutic effect of Nd-YAG 
laser treatment of arterial peptic ulcer bleeding. Endoscopy 
1988;20:2-4. 

33. Rutgeerts P, Van Trappen G, Van Hootegem P et al: Neodym- 
ium-YAG laser photocoagulation versus multipolar 
electrocoagulation for the treatment of severely bleeding peptic 
ulcers: a randomized comparison. Gastrointest Endose 
1988;33:199-202. 

34. Fleischer D: Endoscopie therapy for upper gastrointestinal bleed- 
ing in humans. Gastroenterology 1986;90:217-34. 

35. Foster DN, Miloszewski KJA, Losowsky MS: Stigmata of re- 

cent haemorrhage in diagnosis and prognosis of upper 
gastrointestinal bleeding. Br Med 11978;1:1173-7. 

36. Panes I, Viver J, Foote M, Garcia -Olivares E, Marco C, Garau 
J: Controlled trial of endoscopic sclerosis in bleeding peptic 
ulcers. Lancet 1987;i:1292-4. 

37. Jensen DM, Machicado GA, Tapia II, Elashoff J: Controlled 
trial of endoscopic argon laser for severe ulcer haemorrhage. 
Gastroenterology 1984;86:1125 (Abstract). 

38. MacleodiA Mills PR, MackenzieJF, Joffe SN Russell RI, Carter DC: 

Neodymium yttrium aluminium garnet laser photo -coagulation for 
majorhatmonhage from peptic ulcer and single vessels: a single blind 
controlled study. Br Med J 1983;286:345-8. 

39. Lin Hi, Tsai YT, Lee SD et al: A prospective randomized trial 
of heat probe thermocoagulation versus pure alcohol injection in 

nonvariceal peptic ulcer haemorrhage. Am J Gastroenterol 
1988;83(3):283-6. 

40. Steele RJC: Endoscopie haemostasis for non-variceal upper 
gastrointestinal haemorrhage. Br J Surg 1988;76:219-25. 

418 


