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EPIDEMIOLOGY OF PEPTIC ULCER TODAY 

Although statistics dealing with peptic ulcer disease (PUD) are subject to 
many problems (1), it can be estimated that the annual incidence is about 
2-3/1000, the 1-year prevalence about 17/1000, and the lifetime prevalence 
approximately 5-10% (1). As shown in Figures 1 and 2, overall hospitalization, 
operations, and deaths from PUD have declined (2,3). On the other hand, hospi­
talizations for bleeding remain relatively stable at about 30-40/100,000 (ie., 
about 90,000/year in the U.S.) (Figure 3) and operations for bleeding are 
unchanged (Figure 2) (2,3). 
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Figure 1. Hospitalization and death from peptic ulcer disease 1970-1980 (From 
reference 2). 
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Figure 2. Surgery for peptic ulcer in Rochester, Minnesota from 1956-1985 (From 
reference 3). 
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Figure 3. Hospitalization for bleeding gastric (GU) and duodenal ulcer (OU) 
from 1970 to 1978 (From reference 2). 
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Peptic ulcer continues to be a problem of the elderly. The incidence of 
PUD is directly proportional to advancing age (Figure 4) (4), about 70% of 
patients hospitalized for PUD complications are >60 years old (5-7}, and mor­
tality remains high in the elderly (Figure 5) (8-11). It has been reported that 
80% of ulcer deaths occur in patients over 65 years old (11), the average mor­
tality from complicated PUD in the elderly is about 30% (8), and the average age 
at death from PUD has increased to 65-70 years old (10). Mortality from gastric 
ulcer (GU) remains higher than that for duodenal ulcer (OU). 
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Figure 4. Incidence of duodenal and gastric ulcer by age in 1980 (From 
reference 4). 

ROLE OF NSAIDs IN BLEEDING ULCER 

Accompanying the phenomenon of the aging ulcer bleeder has been a steady 
increase in the use of NSAIDs in the elderly (12) (Figure 6). Although the 
point prevalence of GU in patients taking NSAIDs is about 10-15% (13,14), the 
relative risk of bleeding is only about two-fold (15-17). However, the number 
of prescriptions written for NSAIDS, especially to the elderly, make them an 
important factor in bleeding ulcer. For example, up to one-half of all NSAIDs 
are taken by individuals over 60, 15% of all individuals over 60 take NSAIDs, 
and NSAIDs account for 9% of prescription sales to patients over 65 years of age 
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Figure 5. Annual age-specific mortality from peptic ulcer disease in Finland 
from 1969 to 1984. 
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(8). The prevalence of NSAID use is clearly higher in the elderly bleeder. 
(Figure 7, Tables 1 and 2) (5-7,18). Several series have also noted a substan­
tial proportion of painless bleeds in patients taking NSAIDs (Table 3) 
(5,6,19,20). The likely reasons for this phenomenon are that those who develop 
NSAID-induced symptoms stop the drug before bleeding or, as sugqested by 
Matthewson and Skander, the observation is related to age rather than NSAIDs 
(Table 4) (6,20). 
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Figure 7. Proportion of patients with bleeding ulcers who used non-aspirin 
NSAIDs (From reference 7). 

Table 1. NSAID use in patients with complicated PUO compared to control sub-
jects. 

Proportion Using NSAIDs 
Patients 

Investigator Type of NSAID <60 - >60 Controls -
Griffin Non ASA 34% 11% 
Somerville Non ASA 10% 35% 15% 
Armstrong All 21% 72% 10% 
Matthewson All 48% 64% 18% 
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Table 2. NSAID use in hospitalized patients with "bleeding" or "painful" peptic 
ulcer (From reference 6). 

Using NSAIDs 

Type of NSAID 
ASA 

Proportion 
<60 years old 

Bleeding Painful 
44% 11% 

>60 years old 
Bleeding Painful 

13% 19% 

NANSAID 4% 
48% 

0% 
11% 

51% 
64% 

10% 
29% 

Table 3. Proportion of patients who are (+) or are not (-) taking NSAIDs whose 
bleed is painless. 

Investigator 

Armstrong 
Mellem 
Skander 
Matthewson 

Proportion with 
Painless Bleed 

NSAID+ NSAID-

58% 
26% 
69% 
49% 

24% 
3% 

31% 
48% 

Table 4. Role of age in painless bleeding ulcer. 

Investigator 

Matthewson 

Skander 

Proportion With 
Painless Bleed 

<70 y/o >70 y/o 

37% 

38% 

62% 

66% 
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The attributable risk of NSAIDs to bleeding in the elderly has been estimated by 
Langman (Table 5) (21). 

Table 5. Attributable risk of NSAIDs to bleeding in elderly (From reference 
21). 

• NSAIDs account for 22% of ulcer bleeds 
in patients over 60 years 

• In the U.S., approximately 13,000 
elderly patients per year would have 
NSAID-induced bleeding 

• Risk of a bleed if taking NSAIDs: 
<60 1/20,000 
>60 1/3,000 

THE CLINICAL PROBLEM OF BLEEDING ULCER 

The average mortality from bleeding PUD is 4-8% (22-24). However, these 
figures include patients at one end of the spectrum whose bleeding settles 
quickly, with no need for blood transfusion or surgery, to patients with con­
tinued or recurrent bleeding who have a large transfusion requirement ,and the 
need for urgent surgery at the other end of the spectrum. The corre 1 at ion of 
transfusion requirements with the need for surgery and, ultimately, mortality 
are shown in Tables 6 and 7 (25,26). 

Table 6. Correlation of transfusion requirements with need for surgery in 
pat1ents with bleeding ulcer (From reference 25). 

Transfusion 
Requirement (Units) 

0 

1-3 

4-7 

>7 

Proportion Undergoing 
Surgery 

0/60 (0%) 

5/85 (6%) 

25/68 (37%) 

53/60 (88%) 
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Table 7. Correlation of transfusion requirements with mortality in patients 
with bleeding ulcer (From reference 26). 

Transfusion 
Requirement (Units) 

Clinical Risk Factors 

0 

1-3 

>3 

Mortality 

2/50 (4%) 

16/90 (18%) 

15/53 (29%) 

There are several clinical factors which have been suggested as predictive 
of an adverse outcome from bleeding peptic ulcer. These can be grouped broadly 
into those factors which are a reflection of a large initial bleed and those 
factors unassociated with the size of the index bleed (27). 

Hematemesis 

Severa 1 1 arge series report that b 1 eeding which presents as hematemes is 
predicts a worse outcome (22,28-30). In one study, presentation as red hemate­
mesis (with or without melena) or black hematemesis plus melena connoted a more 
severe course than if the bleed presented as black hematemesis or melena alone 
( 30). 

Nasogastric Aspirate 

The color and clearance of the nasogastric aspirate has been reported to 
predict outcome (22,31). Results from one such study are shown in Table 8 (31). 
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Table 8. Nasogastric aspirate as a predictive factor in UGI bleeding (From 
reference 31). 

Proportion of Patients: 
Needing Undergoing 

N/G Aspirate No. Transfusion Surgery Dying 

Clear 15 40% 0 0 

Coffee Ground 47 47% 11% 0 

Red-Clear <11_ of fluid 13 54% 8% 8% 

Clear 1-6L of fluid 16 81% 25% 25% 

No Clearing 10 100% 50% 50% 

Vital Signs 

Perhaps the most important predictive clinical factors are the patient's 
vital signs upon presentation to the hospital. For example, recurrent bleeding 
in one study occurred in only 2% of patients with normal vital signs, 18% of 
patients with tachycardia, and 48% of patients in clinical shock (32). 

Age 

In study after study, patients over 60 years of age are reported to have 
higher mortality than younger patients (5,22,26,28,29,33-37). Table 9 displays 
results from four such studies (5,26,29,33). Reasons for higher mortality in 
the elderly include a higher probability of associated diseases (see below) and 
a greater likelihood of having a large, deep gastric ulcer located high in the 
gastric body. 

Table 9. Age as a factor in mortality from complicated ulcer. 

Mortality: 
Investigator <60 y/o >60 y/o 

Armstrong 4/45 (9%) 74/190 (39%) 

Pimpl 8/99 (8%) 27/94 (29%) 

Duggan 33/546 (6%) 67/284 (24%) 

Schiller 47/1129 (4%) 145/1020 (14%) 
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Associated Diseases 

Several studies have documented increasing mortality with an increasing 
number of associated illnesses. As an example, in one study, mortality in 
patients with no accompanying illnesses was 1.2% compared to 71% in those with 4 
or more associated illnesses (26). 

NSAIDs 

Mortality has been reported in one study to be two-fold higher in patients 
taking NSAIDs (5). On the other hand, another study finds no significant dif­
ference in mortality between NSAID users and non-users (38). Further studies 
are indicated. 

Conclusion 

Clinical factors can be very helpful in stratifying patients into low and 
high risk groups. Such factors are probably more powerful when coordinated with 
endoscopic risk factors. 

Endoscopic Risk Factors 

Endoscopic factors predictive of a bad outcome include ulcer location (high 
gastric ulcer, posterior duodenal ulcer) (39-42), large ulcers (43), and ulcers 
with stigmata of hemorrhage (Figure 8). Patients in whom an ulcer has breached 
a major, large artery (eg., gastroduodenal artery) are at imminent risk of 
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Figure 8o Incidence of major rebleeding as a function of endoscopic ulcer 
appearance. Open circles represent individual studies; horizontal lines repre­
sent mean values. 
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exsanguination and must be dealt with immediately. However, for those whose 
bleeding has slowed or ceased, the risk of further bleeding is correlated with 
the appearance of the ulcer. If there is a clean ulcer base, the chance of 
further bleeding is very low, less than 5% (44-49). If a flat stain, or spot, 
is present, the chance of further bleeding is only moderately increased 
(32,44,45,49,50). Presence of an adherent clot or oozing blood, however, pre­
dicts an incidence of major rebleeding of about 20% and 30%, respectively 
(32,44,51-54). 

The ulcer with the greatest likelihood of rebleeding is one with a "visible 
vessel" (32,44-46,49-56) (Figure 9). This lesion represents only a portion, if 
any, of the actual arterial wall, but is rather a plug of clot and fibrin 
overlying the point where an ulcer crater has eroded one wall of a large vessel 
(46,57). Thus the term "sentinel clot" may be more accurate. The integrity and 

--Sentinel Clot 
(Visible Vess e I) 

Figure 9. Diagramatic representation of ulcer with "visible vessel". 

extent of this plug determines the likelihood of recurrent bleeding, which in 
many, but not all studies, is 40% or higher. The reason for the wide variation 
in rebleeding rates from study to study is unknown, but may reflect differences 
in definition of a "visible vessel", differences in the clinical severity of 
bleeding, differences in delay between presentation and endoscopy (ie., stigmata 
may change over time), and the difficulty in categorizing a lesion with both 
visible vessel and either a clot or oozing. For example, the results of one 
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careful, prospective study are shown in Table 10, from which several points can 
be made (44). First, an ulcer with a visible vessel that has no associated 
oozing or clot will rebleed less than 20% of the time, compared to over twice 
that figure if a clot or oozing is present. Second, the investigator admitted 
that in many instances it was impossible because of bleeding, clot, or anatomic 
location to document clearly the presence or absence of a visible vessel. 
Third, a well-visualized ulcer with no visible vessel, no clot, and no oozing 
rebled less than 10% of the time. 

Table 10. Proportion of ulcers rebleeding as a function of stigmata of hemor-
rhage. Ulcers with a completely clean base were excluded (From reference 44). 

Visible Vessel No Visible Vessel 
Present Good Exam Inadequate Exam Totals 

Oozing 5/14 8/38 11/24 24/76 
(36%) (21%) (46%) (32%) 

Clot 8/17 8/24 11/55 27/96 
(47%) (33%) (20%) (28%) 

Other stigma of 
recent hemorrhage 4/22 5/55 0/1 9/78 

(18%) (9%) (0%) (12%) 

Totals 17/53 21/117 22/80 60/250 
(32%) (18%) (28%) (24%) 

Another cause for variable results may be the location of the ulcer (ie, 
gastric, prepyloric, or duodenal). Table 11 displays the results from the study 
discussed above (44). 

Table 11. Proportion of ulcers rebleeding based on location and presence or 
absence of visible vessel (From reference 44) 

Gastric Prepyloric Duodenal 
Ulcer Ulcer Ulcer 

Visible Vessel 6/13 2/17 9/22 
Present (46%) (12%) (41%) 

No Visible 5/39 4/34 12/40 
Vessel (13%) (12%) (30%) 



Recently, it has been reported that the use of endoscopic 
which ulcers with clot or visible vessel will rebleed (50). 
no audible pulse through the eroded artery (implying 
clot/plug), the chance of rebleeding is much lower than if 
present. Further studies are needed to confirm these data. 
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Doppler may predict 
If the test detects 
a more extensive 

an audible pulse is 

It is important to know the prevalence of the various stigmata of recent 
hemorrhage, since the number of patients at risk for rebleeding from a par­
ticular lesion is directly proportional to the prevalence of that lesion. The 
prevalences of the various stigmata of recent hemorrhage in patients who have 
bled from a peptic ulcer, as taken from recent reports, are shown in Figure 10 
(32,44-47,51,52,58,59). Approximately 75% of patients have at least one stigma 
of recent hemorrhage, although there is substantial variation from study to 
study. 
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Figure 10 . Prevalence of stigmata of recent hemorrhage in bleeding peptic 
ulcers. Open circles represent individual studies; horizontal lines are mean 
values. 
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PHARMACOLOGIC AND ENDOSCOPIC THERAPY OF BLEEDING PEPTIC ULCERS 

Pharmacologic Therapy 

A number of pharmacologic agents including intravenous vasopressin, secre­
tin, H2-receptor antagonists, and somatostatin, have been tried as means of 
stopping active ulcer bleeding (60-66). None has been clearly shown to be 
effective. It is not surprising that these agents, which act to reduce gastric 
acidity and/or constrict the bleeding vessel, are ineffective when one remembers 
that the cause of bleeding is an eccentric breach in the wall of a large vessel. 
Results with prostaglandins (67,68) and tranexamic acid (69-71) an antifibrino­
lytic agent, have also not been impressive in terms of cessation of bleeding, 
although there is some evidence that surgical intervention may be required less 
often in patients treated with tranexamic acid than those treated with placebo. 

Since bleeding ceases at least initially in about 90% of patients, the 
goal of most pharmacologic regimens is to prevent recurrent bleeding. Most 
regimens that have been designed to prevent recurrent ulcer bleeding have used 
as a mechanism the reduction of gastric acidity. This makes some sense in that 
in vitro data suggest that coagulation and platelet function are inhibited at 
TOw pH levels (72). However, dissolution of a clot is not strictly an acid phe­
nomenon. If a clot is placed in a solution of 0.1 N hydrochloric acid alone, no 
dissolution will occur (73). On the other hand, if the clot is olaced in 
gastric juice at the same pH, rapid and progressive dissolution occurs (73). 
This is most likely due to the fact that gastric juice possesses pepsin, a 
fibrinolytic agent. It is well known that the activity of pepsin is 
pH-dependent, with reduced activity at higher pH levels (74,75). As pH is 
raised, the ability of gastric juice to dissolve a clot is markedly retarded 
(76). 

Analysis of clinical trials assessing the effect of H2-receptor antago­
nists on recurrent ulcer bleeding suggests that the incidence of recurrent 
bleeding from gastric ulcers may be reduced (albeit only slightly) with such 
drugs, whereas there is no benefit in duodenal ulcers (48), even if antacid is 
added (61). There are two possible reasons why reduction of gastric acidity has 
not been shown to have an important impact on the incidence of recurrent 
bleeding. First, it may well be that in vitro data regarding clot function are 
not relevant to the human model. Secondly, it is possible that previously 
tested regimens have failed to reduce gastric acidity to low enough levels. 
Indeed, it is possible that prevention of recurrent bleeding via reduction of 
gastric acidity requires reduction to levels near achlorhydria. This may be 
achieved with a constant intravenous infusion of an H2-receptor antagonist with 
supplemental nasogastric administration of antacids (77). It is also possible 
that administration of omeprazo le, a hydrogen-pot ass i urn ATPase in hi bit or, may 
raise gastric pH to levels near achlorhydria. Whether such regimens will 
actually result in reduction of recurrent ulcer bleeding must be proved by 
controlled clinical trials. 

Recent studies have also evaluated the effect of somatostatin, prostaglan­
dins, and tranexamic acid as means of preventing recurrent ulcer bleeding 
(68,78,79). None of these agents has been proved effective at preventing 
recurrent bleeding, although tranexamic acid may lower transfusion requirement, 
the need for urgent surgery, and mortality. 
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Endoscopic Therapy 

Non-surgical therapy for bleeding ulcers can be divided into three forms: 
pharmacologic, endoscopic, and arteriographic. Since pharmacologic approaches 
to stop active bleeding or prevent recurrent bleeding have not been convincingly 
proven effective, and since arteriographic therapy requires great expertise and 
has important complications, the only readily available and practical potential 
forms of therapy today are endoscopic. Thermal therapy (laser photocoagulation, 
bipolar electrocoagulation, and the heater probe) and injection therapy are 
discussed below. While cessation of active bleeding or prevention of further 
bleeding are in themselves worthy goals, it is important that there be accom­
panying reductions in the need for urgent surgery, transfusion requirements, 
and, hopefully, mortality. Of course, the modalities must be safe. 

Efficacy of Laser Photocoagulation 

Argon or Neodymium: Yttrium-Aluminum-Garnet (Nd:YAG) lasers have been sub­
jected to double-blinded, controlled clinical trials in patients with bleeding 
ulcer (45,51,80-82). Results in patients with spurting or oozing lesions are 
shown in Table 12. With spurting lesions, spontaneous cessation occurs less 
than 20% of the time. Results with laser are numerically superior in each of 
three studies, although statistical significance is achieved in only one due to 
the small sample sizes. Laser is more successful with oozing lesions, achieving 
permanent hemostasis almost 90% of the time. However, spontaneous cess at ion 
also occurs frequently (about 70% of patients), and statistical significance was 
achieved in only one study. 

Table 12. Proportion of patients in whom permanent hemostasis of active ulcer 
bleeding was achieved with laser or control therapy. 

Laser 
Investigator (ref.) Used 

Va 11 on ( 45) Argon 

Swain (80) Argon 

Swain ( 81) Nd :YAG 

R utgeerts ( 82) Nd:YAG 

Krejs (51) Nd : YAG 

*p<0.05 compared to control 

Spurting 
Control Laser 

2/13 8/15 

0/4 3/7 

2/10 8/10* 

Oozing 
Control Laser 

5/5 

8/10 

20/32 

10/15 

3/3 

7!7 

36/38* 

12/17 
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Interpretable data concerning the prophylactic treatment of non-bleeding 
lesions are available from 5 studies (Figure 11) (45,51,80,81,83). With 
stigmata other than visible vessels there is agreement that laser provides no 
significant reduction in the incidence of rebleeding (45,51,80,81). With 
visible vessels, the studies of Krejs and Vallon (45,51) showed no significant 
benefit with laser while those of Swain disclosed remarkable benefit using 
either Argon (80) or Nd:YAG (81) laser. Buset found Nd:YAG laser to be of no 
effect in duodenal ulcers, but as effective as in Swain's study for bleeding 

. gastric ulcer (83). From Figure 11, two questions concerning laser treatment of 
bleeding ulcers with visible vessels come to mind: 

1) Why did Krejs's (51) control subjects with visible vessel have such a low 
incidence of rebleeding compared to those in the other studies? The answer 
is unknown but may reflect a more severely ill patient population in the 
other studies or, as Krejs points out, other investigators may be more 
vigorous in washing off clots and exposing visible vessels. While such 
vessels would then be more amenable to laser treatment, patients randomly 
assigned to the control group might be at greater risk for rebleeding after 
vigorous washing-away of clots from the ulcer base. 
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Figure 11. Rebleeding after sham or laser therapy in patients whose ulcer has a 
visible vessel or other stigma of hemorrhage. Solid lines are studies with 
Nd:YAG laser and dashed lines. Argon laser. Lines connect results from the same 
study. Studies include those of Vallon (45), Krejs (51), Swain (80,81), and 
Buset ( 83). 
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2) Why was laser so much more effective with visible vessels in Swain's studies 
(80,81) than in Vallon's and Krejs'? It is possible that Swain's group of 
investigators was more experienced. Another possibility is that Swain's 
treatment group was weighted toward patients with easily accessible gastric 
ulcers which, as suggested by the Buset study (83), may respond to laser 
therapy better than duodenal ulcers. 

There are several problems in assessing the impact of laser therapy on the 
need for urgent surgery, transfusion requirements, and mortality. First, sample 
sizes tend to be small, so that there may be large Type II errors in concluding 
that differences are not statistically significant. Second, not every paper 
reports results for each outcome for each type of lesion. Third, transfusion 
requirements are reported only in the Krejs study and the Swain Nd:YAG study. 
With these provisions in mind, what do the studies suggest? Not surprisingly, 
Krejs (81) found not even a trend in favor of laser. Neither did Buset, 
although in this study (83) all rebleeders were treated with laser. Vallon (51) 
reported a trend toward less surgery and lower mortality in patients with 
spurting ulcer bleeding, while Rutgeerts (82) found a similar trend toward less 
surgery for oozers treated with laser, but not even a trend toward improved sur­
vival. Swain's studies stand out since he reported a significant reduction in 
mortality when patients with spurting lesions or nonbleeding visible vessels 
were treated with either Argon (80) or Nd:YAG (81) laser. He also reported a 
trend toward less urgent surgery (80) and a signficant difference in the number 
of laser-treated patients requiring transfusions from 24 hours after admission 
on (81). 

Heater Probe or Bicap 

Figure 12. Contact probes to treat bleeding ulcer. 
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Two things have occurred to limit most endoscopist•s use of laser therapy 
of bleeding ulcers. First, results of controlled clinical trials 1-Jith laser 
were not as impressive as first hoped. Second, development of contact probes 
(ie., bipolar electrocoagulation unit [BICAPJ and the heater probe) (Figure 12) 
offered far less expensive, more convenient, and potentially more effective 
means of treating bleeding ulcers (84,85). 

Efficacy of Contact Probes 

BICAP 

. Two early reports suggested that the BICAP was ineffective in the treatment 
of bleeding ulcer (86,87). Unfortunately, lesions were not stratified for the 
various stigmata of recent hemorrhage. For active bleeding, o• Brien reported 
85% permanent cessation of bleeding with the BICAP compared to 38% with sham 
therapy (p<0.05) (53). However, the type of active bleeding was not specified. 
Jensen and his Hemostasis Research Group noted primary cessation of active 
bleeding (mostly 11Spurters 11

) in 91% of the patients treated with the BICAP com­
pared to only 14% of those sham-treated ( 88 and persona 1 communication). The 
incidence of permanent hemostasis, while numerically greater (36% vs 7%), was 
not significantly different. Results of four studies using BICAP for non­
bleeding lesions are shown in Table 13 (53,56,58,88). 

Table 13. Proportion of patients experiencing rebleeding after BICAP or sham therapy of 
non-bleeding visible vessel. 

Investigator (ref.) 

O'Brien (53) 

Laine (56) 

Brearley (58) 

Jensen (88) 

Rebleeding 
Sham Bi cap 

16/43 
(37%) 

15/37 
(41%) 

8/21 
(38%) 

12/22 
(55%) 

7/43* 
(16%) 

7/37* 
(19%) 

6/20 
(30%) 

8/25 
(32%) 

*p<0.05 compared to sham 

Urgent Surgery 
Sham Bicap 

11/37 
(30%) 

4/21 
(19%) 

7/22 
(32%) 

3/37* 
(8%) 

5/20 
(25%) 

7/25 
(28%) 

Transfusion(XU) 
Sham Bi cap 

3.0 1.~ 

2 4 

3.0 2.6 

Mortality 
Sham Bi cap 

0/37 
(0%) 

0/21 
(0%) 

1/22 
(5%) 

1/37 
(3%) 

0/20 
(0%) 

0/25 
(0%) 
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Table 14. BICAP (BC) or Heater Probe (HP) Versus Medical Therapy of Spurting 
Ulcer or Non-Bleeding Visible Vessel (NBVV). (From Jensen) 

Heater 
Spurting Ulcer Medical BICAP Probe 

Cessation of 2/14 10/11* 15/16* 
Active Bleeding (14%) (91%) (94%) 

Permanent 1/14 4/11 13/16* 
Hemostasis (7%) (36%) (81%) 

Urgent 8/14 4/11 1/16* 
Surgery (57%) (36%) (6%) 

Blood transfusions 4. 6 3. 5 1. 7* 
(Mean Units) +1.3 +1. 2 +1.2 

Mortality 3/14 1/11 1/16 
(21%) (9%) (6%) 

NBVV 

Rebleed 12/22 8/25 4/19* 
(55%) (32%) (21%) 

Urgent 7/22 7/25 0/19* 
Surgery (32%) (28%) (0%) 

Blood Transfusions 3. 0 2. 6 0.8* 
(Mean Units) +0 . 8 +1.0 +0.5 

Mort a 1 ity 1/22 0/25 0/25 
(5%) (0%) (0%) 

*p<O.OS compared to medical ther apy 



20 

When considering outcome (ie., surgery, transfusion, mortality) Jensen 
found a trend toward fewer operations, fewer tranfusions, and lower mortality in 
BICAP-treated patients with spurting bleeding, but sample sizes were too small 
to achieve statistical significance (88). BICAP therapy in his study resulted 
in barely even a trend toward benefit in patients with nonbleeding visible 
vessels. O'Brien reported a reduction (again, not statistically significant) in 
mean numbers of post-endoscopy transfusions (if required) from 7.3U to 4.6U in 
BICAP-treated patients with active bleeding or nonbleeding visible vessel. 
Finally, Laine noted a significant reduction in the need for urgent surgery and 
a trend toward fewer transfusion in BICAP-treated patients with nonbleeding 
visible vessels. 

Heater Probe 

Only three abstracted reports are available to assess the effectiveness of 
the heater probe in bleeding peptic ulcer (88-90). Swain does not present data 
for each of the stigmata of hemorrhage, but when all lesions were combined, the 
incidence of rebleeding after heater probe therapy was 28% compared to 42% with 
control (p=N.S.) (89). Mortality was about 10% in each group. Fullarton 
enrolled 43 patients with active bleeding or "major stigmata of hemorrhage" and 
found an incidence of rebleeding in 0/20 heater probe treated patients compared 
to 5/23 (22%) sham treated patients (p<0.05) (88). The need for urgent surgery 
was no different in the two groups and there were no deaths in either group. 
The results of Jensen's (30 and personal communication) study provide the best 
support for the effectiveness of the heater probe and also suggest that the 
heater probe may be superior to BICAP, although sample sizes are inadequate to 
achieve statistical significance between the two treatment modalities (Table 
14). It should be noted that the patients in Jensen's study tended to be quite 
ill which may account for the high incidence of rebleeding with sham therapy. 

Safety of Endoscopic Means of Thermal Coagulation 

Not all reports specifically comment on the complications noted with ther­
mal coagulation of bleeding ulcers, but several have noted perforation or 
induction of massive bleeding unable to be stopped with thermal therapy. Krejs 
noted 1 perforation and induction of 2 "unstoppable" bleeds in 85 Nd:YAG 
laser-treated patients (51), while Swain had 2 such bleeds in 40 patients 
treated with argon laser (80). With BICAP, Brearly reported one perforation in 
20 treated patients, Goudie noted 1 massive bleed in 21 patients, and Laine 
described 7 induced bleeds, in 37 patients, one of whom required surgery. 
Jensen noted no complication with BICAP or heater probe. Thus, with the excep­
tion of Jensen's study, a major complication has occurred occurs in 3 to 5% of 
patients . 

Injection Therapy 

The latest innovation in the endoscopic therapy of bleeding ulcers, and 
clearly the most convenient and inexpensive one, is injection of a vaso­
constrictor/sclerosing agent into and around a bleeding ulcer. A randomized, 
controlled trial by Chung reported permanent cessation of active bleeding in 
26/34 (76%) of ulcers injected with 1:10,000 epinephrine (91). The incidence of 
permanent hemostasis in the control group cannot be determined from the paper, 
although there was a significant reduction in the need for urgent surgery in the 
treated group (5/34 vs 14/34, p<0.02). Unfortunately, one of the surgeons 
making the decision regarding surgery was aware of the group to which the 
patient had been randomly assigned. Mortality was about 10% in each group. 
Results from a second study are shown in Table 15 (54). In this study, patients 



21 

Table 15. Proportion of patients with major rebleed with or without injection 
therapy of bleeding ulcer (From reference 54). 

Lesion Control Injection 

Bleeding Visible Vessel 7/13 1/15 p<0.01 
(54%) (7%) 

Non-Bleeding Vessel 10/21 2/18 p<0.05 
(48%) (11%) 

Oozing or Clot 8/24 0/22 p<0.01 
(33%) (0%) 

received injections of both 1:10,000 epinephrine and 1:100 polidocanal. 
Rebleeding was reduced in each category with injection therapy, surgery was 
required less often in the injection group (3/55 vs 20/58 p<O.OOl) and the 
number of units of blood transfused was lower. Mortality was not significantly 
affected (2/55 injection vs 4/58 control). 

Lin and colleagues compared the heater probe against injection therapy •11ith pure 
alcohol (92), although the study appears to be unblinded. They concluded that 
for spurting lesions the heater probe is significantly more successful than 
injection therapy, but for oozing or non-bleeding visible vessel the two modali­
ties are equally effective. 

Summary: Panes• study (54) supports the effectiveness of injection therapy 
in bleeding ulcers. However, before this modality is accepted, more data 
regarding efficacy and safety must be provided through properly blinded, 
controlled trials, especially in comparison to the contact probes. 

Conclusions 

1. Is endoscopic thermal therapy effective? Variation in results among 
studies, inadequate detail regarding lesions treated, and small sample sizes in 
individual studies limit the confidence with which one can assess the efficacy 
of laser, BICAP, and the heater probe. However, using the data at hand, I would 
conclude the following: 

a. Active Bleeding - With laser and BICAP, there is a strong trend toward 
efficacy in stopping active arterial hemorrhage. In Jensen•s study, the 
heater probe produced a statistically significant, and clinically impor­
tant improvement in permanent hemostasis compared to routine medical 
therapy. 
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b. Non-Bleeding Visible Vessel - Most studies (Krejs' excepted) suggest at 
least a trend toward reduction in rebleeding from ulcers with visible 
vessels. Swain and Buset with laser, O'Brien and Laine with the BICAP, 
and Jensen with the heater probe report statistically significant 
results. 

c. Other Stigma of Hemorrhage - There is reasonable consensus that thermal 
therapy of ooz1ng lesions, clots or spots is ineffective. 

2. Does the patient benefit from the use of endoscopic thermal therapy? 
Results here are even more difficult to interpret. With active bleeding, only 
use of the heater probe in Jensen's study resulted in significantly less surgery 
and transfusion requirements. With visible vessels, use of BICAP in l_aine•s 
study and the heater probe in Jensen's study resulted in significantly fewer 
operations, but only in Jensen's series was there a significant reduction in 
transfusions. A reduction in mortality has been the most difficult outcome with 
which to demonstrate statistical significance. When considered separately, 
thermal therapy of active arterial bleeding has produced only trends toward 
improved survival, while treatment of nonbleeding visible vessels has not shown 
even a trend. Swain combined patients with active bleeding and nonbleeding 
visible vessels and was able to show significantly fewer operations, late 
transfusions, and mortality with laser therapy. 

3. Are results with endoscopic thermal therapy good enough to warrant the 
performance of routine endoscopy in all patients with UGI bleeding to look for 
ulcers amenable to such therapy? While the incidence of further bleeding can be 
reduced by endoscopic thermal therapy of active arterial bleeding or nonbleeding 
visible vessels, I am reluctant to recommend endoscopy in every patient to look 
for these lesions for five reasons: 

a. It has been difficult to show statistically significant benefit in terms 
of patient outcome, especially regarding transfusion requirements and 
mortality, with thermal therapy. 

b. Most patients who undergo endoscopy will not have a lesion amenable to 
thermal therapy. 

c. Cost-effectiveness of routine endoscopy in all patients to treat a few 
has not been proven. 

d. Thermal therapy may result in complications in 3 to 5% of patients. 

e. Buset (83) suggests that one can wait until patients rebleed and then 
treat, with good results. 

Having stated these reservations, I am nevertheless impressed with Jensen's data 
and those of Bornman (32) and would suggest the following: 

a. Patients with hemodynamically important bleeding episodes or patients 
with obvious, rapid, ongoing hemorrhage are a high risk sub-group and 
should be endoscoped as soon as possible. 

b. If active arterial bleeding or a nonbleeding visible vessel is seen, it 
should be treated. Other lesions should be left alone. 
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c. Endoscopy and treatment of other patients can await a rebleeding epi­
sode. 

d. Selection of elective endoscopy or air contrast UGI series as a 
diagnostic tool should be made in all other patients on a case by case 
basis. 

CONCLUSIONS 

Bleeding ulcer remains, in 1989, a major clinical problem, especially in 
the elderly. The increased prescription of NSAIDs in anti-inflammatory doses, 
when perhaps only analgesia is needed, is believed by many to be a contributing 
factor to the problem. While endoscopic therapy appears capable of aiding in 
the management of such patients in the hospital, a more important concern is the 
prevent ion of bleeding ulcer. Long-term maintenance therapy with H2-recepfor 
antagonists has not been proven to prevent recurrent bleeding. r-.!either have 
synthetic prostaglandin analogues given concommitantly with NSAIDs been proven 
effective at preventing ulcer complications, much less in a cost-effective 
manner. Well-designed, long-term, prospective studies of H2~ckers and 
prostaglandin analogues, given to patients taking NSAIDs, using ulcer 
complications as the end point, are urgently needed before unproven and 
expensive regimens become "standard of practice". 



24 

REFERENCES 

1. Kurata, J.H. Ulcer epidemiology: An overview and proposed research 
framework. Gastroenterology 1989;96:569-80. 

2. Kurata, J.H., Honda, G.D., and Frankl, H. Hospitalization and mortality 
rates of peptic ulcers: A comparison of a large health maintenance orga­
nization and United States data. Gastroenterology 1982;83:1008-16. 

3. Gustavsson, S., Kelly, K.A., Melton, L.J., and Zinsmeister, A.R. Trends 
in peptic ulcer surgery. Gastroenterology 1988;94:688-94. 

4. Kurata, J.H., Honda, G. D., and Frankl, H. The incidence of duodenal and 
gastric ulcers in a large health maintenance organization. Amer. J. 
Public Health 1985;75:625-629& 

5. Armstrong, C.P. and Blower, A.t. Non-steroidal anti-inflammatory drugs 
and life threatening complications of peptic ulceration. Gut 
1987;28:527-532. 

6. Matthewson, K., Pugh, S., and Northfield, T.C. 
patients bleed? Gut 1988;29:70-74. 

Which peptic ulcer 

7. Somerville, K., Gaulkner, G., and Langman, M. ~on-steroidal anti-
inflammatory drugs and bleeding peptic ulcer. Lancet 1986;1:462-464. 

8. Gilinsky, - N.H. Peptic ulcer disease in the elderly. Scand. J. 
Gastroenterol. 1988;23(Suppl 146):191-200. 

9. Tilnis, R.S., Vuorista, M., and Varis, K. Changing profile of peptic 
ulcer disease in hospitalized patients during 1969-1984 in Finland. 
Scand. J. Gastro. 1987;22:1238-44. 

10. Sonnenberg, A. and Fritsch, A. Changing mortality of peptic ulcer 
disease in Germany. Gastroenterology 1983;84:1553-7. 

11. Narayan, M. and Steinheber, F. The changing face of peptic disease in the 
elderly. Med. Clin. N. Am. 1976;1159-72. 

12. Walt, R., Logan, R., Katschinski, B., Ashley, J., and Langman, M. Rising 
frequency of ulcer perforation in elderly people in the United Kingdom. 
Lancet 1986;1:489-492. 

13. Larkai, E. N., Smith, J.L., Lidsky, M.D., and Graham, D.Y. Gastroduodenal 
mucosa and dyspeptic symptoms in arthritic patients during chronic non­
steroidal anti-inflammatory drug use. Amer. J. Gastroenterol. 1987; 
82:1153-1158. 

14. Langman, M.J.S. Epidemiologic evidence on the association between peptic 
ulceration and anti-inflammatory drug use. Gastroenterology 1989;96:640-
646. 

15. Carson, J.L., Strom, B.L., Soper, K.A., West, S.L., and Morse, M.L. The 
association of nonsteroidal anti-inflammatory drugs with upper gastroin­
testinal tract bleeding. Arch. Intern. Med. 1987;147:85-88. 



25 

16. Beard, K., Walker, A.M., Perera, D.R., and Jick, H. Nonsteroidal anti­
inflammatory drugs and hospitalization for gastroesophageal bleeding in 
the elderly. Arch. Intern. Med 1987;147:1621-1623. 

17. Chalmers, T.C., Berrier, J., Hewitt, P., Berlin, J., Reitman, D., 
Nagalingam, R., and Sacks, H. Meta-analysis of randomized controlled 
trials as a method of estimating rare complications of non-steroidal anti­
inflammatory drug therapy. Aliment. Pharmacal. Therap. 1988;2S:9-26. 

18. Griffin, M.R., Ray, W.A., and Schaffner, W. Nonsteroidal anti-
inflammatory drug use and death from peptic ulcer in elderly persons. 
Ann. Int. Med. 1988;109:359-363. 

19. Mellem, H., Stave, R., Myren, J., Osnes, M., Hanssen, L.E., Mosvold, J., 
and Hebnes, K. Symptoms in patients with peptic ulcer and hematemesis 
and/or melena related to the use of non-steroid anti-inflammatory drugs. 
Scand. J. Gastroenterol. 1985;20:1246-1248. 

20. Skander, M.P. and Ryan, F.P. Non-steroidal anti-inflammatory drugs and 
pain free peptic ulceration in the elderly. Brit. Med. J. 1988;297:833-
834. 

21. Langman, M.J.S. H2 antagonists in the treatment of upper gastrointestinal 
bleeding. Scand. J. Gastroenterol. 1988;23(Suppl 146):185-190. 

22. Silverstein, F.E., Gilbert, D.A., Tedesco, F.J., et al. The national 
ASGE survey on upper gastrointestinal bleeding. II. Clinical prognostic 
factors. Gastro. Endosc. 1981;27:80-93. 

23. de Dombol, F.T., Clarke,J.R., Clamp, S.E., Malizia, G., Kotwal, M.R., and 
Morgan, A.G. Prognostic factors in upper GI bleeding. f:ndoscopy 1986; 
18(Suppl 2):6-10. 

24. Morgan, A.G. and Clamp S.E. International upper gastrointestinal bleeding 
survey, 1978-1986. Scand. J. Gastroenterol. 1988;23(Suppl 144):51-58. 

25. Wara, P. Endoscopic management of the bleeding ulcer. Danish Med. Bull. 
1986;33:1-11. 

26. Pimpl, W., Boeckl, 0., Waclawiczek, H.W. and Heinerman, M. Estimation of 
the mortality rate of patients with severe gastroduodenal hemorrhage with 
the aid of a new scoring system. Endoscopy 1987;19:101-106. 

27. Booker, J.A., Johnston, M., Booker, C.I., Tydd, T., and Mitchell, R. 
Prognostic factors for continued or rebleeding and death from gastroin­
testinal haemorrhage in the elderly. Age and Ageing 1987;16:208-214. 

28. Northfield, T.C. Factors predisposing to recurrent haemorrhage after 
acute gastrointestinal bleeding. Brit. Med. J. 1971;1:26-28. 

29. Schiller, K.F.R., Truelove, S.C, and Williams, D.G. Haematemesis and 
melaena, with special reference to factors influencing the outcome. Brit. 
Med. J. 1970;2:7-14. 



26 

30. Wara, P. and Stodkilde, H. Bleeding pattern before admission as guideline 
for emergency endoscopy. Scand. J. Gastroenterol. 1985;20:72-78. 

31. Mclaughlin, W.O., Kolts, B.E., and Achem, S.R. Nasogastric lavage com­
pared with outcome in 101 patients seen in an emergency rom for upper 
gastrointestinal hemorrhage (abstract). Gastroenterology 1987;92:1529. 

32. Bornman, P.C., Theodorou, N.A., Shuttleworth, R.D., Essel, H.P., and 
Marks, I.N. Importance of hypovolaemic shock and endoscopic signs in pre­
dicting recurrent haemorrhage from peptic ulceration: a prospective 
evaluation. Brit. Med. J. 1985;291:245-247. 

33. Duggan, J.M. Acute gastro-intestinal hemorrhage. Prognostic factors on a 
conservative regime. Med. J. Aust. 1972;2:187-193. 

34. Macleod~ I.A. and Mills, P.R. Factors identifying the probability of 
further haemorrhage after acute upper gastrointestinal haemorrhage. Br. 
J. Surg. 1982;69:256-258. 

35. Larson, G., Schmidt, T., Gott, J., Bond, S., 
Richardson, J.D. Upper gastrointestinal bleeding: 
Surgery 1986;100:765-773. 

O'Connor, C.A., and 
Predictors of outcome. 

36. Antler, A.S., Pitchumoni, D.S., Thomas, E., Orangio, G., and Scanlan, B.C. 
Gastrointestinal bleeding in the elderly. Amer. J. Surg. 1981;142:271-
273. 

37. Allen, R. and Dykes, P. A study of the factors influencing mortality 
rates from gastrointestinal haemorrhage. Quar. J . Med. 1976;180:533-550. 

38. Henry, D.A., Johnston, A., Dobson, A., and Duggan, J. Fatal peptic ulcer 
complications and the use of non-steroidal anti-inflammatory drugs, 
aspirin, and corticosteroids. Brit. Med. J. 1987;295:1227-1229. 

39. Swain, C.P., Solomon, P.R., and Northfield, T.C. Does ulcer position 
influence presentation or prognosis of acute gastrointestinal bleeding? 
Gut 1986;27:A632. 

40. Jensen, H.E., Hoffmann, J. and Jorgensen, P.W. High gastric ulcer. World 
J. Surg. 1987;11:325-32. 

41. Sheppard, M.G., Holmes, G.K.T. and Gockel, R. Clinical picture of peptic 
ulceration diagnosed endoscopically. Gut 1977;18:524-530. 

42. Kang, J.Y., Nasiry, R., Guan, R., Labrooy, S., Urn, K.P., Yap, I., and 
Piper, D.W. Influence of the site of a duodenal ulcer on its mode of pre­
sentation. Gastroenterology 1986;90:1874-6. 

43. Gustavsson, S., Kelly, K., Hench, V.S., Melton, J.G. Giant gastric and 
duodenal ulcers: A population study with a comparison to non-giant 
ulcers. World J. Surg. 1987;11:333-38. 

44 . Wara P. Endoscopic prediction of major rebleeding - A prospective study 
of stigmata of . hemorrhage in bleeding ulcer. Gastroenterology 1985; 
88:1209-14. 



27 

45. Vallon, A.G., Cotton, P.B., Laurence, B.H., Armingol Miro J.R., and 
Salordoses J.C. Randomised trial of endoscopic argon laser photocoagula­
tion in bleeding peptic ulcers. Gut 1981;22:228-233. 

46. Swain, P.C., Storey, D.W., Bown, S.F., Heath, J., Mills, T.N., Salmon, 
P.R., Northfield, T.C., Kirkham, J.S., and o•sullivan, J.P. Nature of the 
bleeding vessel in recurrently bleeding gastric ulcers. Gastroenterology 
1986;90:595-608. 

47. Foster, D.N., Miloszewski, K.J.A., and Losowsky, M.S. Stigmata of recent 
haemorrhage in diagnosis and prognosis of upper gastrointestinal bleeding. 
Brit. Med.J. 1987;1:1173-1177. 

48. Collins, R. and Langman, M. Treatment with histamine H2 antagonists in 
acute upper gastrointestinal hemorrhage. New Engl. J. Med. 1985;313:660-
666. 

49. Macleod, I.A., Mills, P.R., MacKenzie, J.F., Joffee, S.N., Russell, R.I., 
and Carter, D.C. Neodymium yttrium aluminum garnet laser photocoagulation 
for major haemorrhage from peptic ulcers and single vessels: a single 
blind controlled study. Brit. Med. J. 1983;286:345-348. 

50. Beckley, D.E. and Casebow, M.P. Prediction of rebleeding from peptic 
ulcer experience with an endoscopic Doppler device. Gut 1986;27:96-99. 

51. Krejs, G.J., Little, K.H., Westergaard, H., Hamilton, J.K., Spady, O.K. 
and Polter, D.E. Laser photocoagulation for the treatment of acute 
peptic-ulcer bleeding. A randomized controlled clinical trial. New Engl. 
J. Med. 1987;316:1618-1621. 

52. Chang-Chin, C-S, Wu, C-S, Chen, P-C, Lin 0-Y, Chu C-M, Fang K-M, Sheen, 
I-S, and Liaw Y-F. Different implications of stigmata of recent 
hemorrhage in gastric and duodenal ulcers. Dig. Dis. & Sci. 1988;33:400-
404. 

53. o•Brien, J.D., Day, S.J., and Burnham, W.R. Controlled trial of small 
bipolar probe in bleeding peptic ulcers. Lancet 1986;1:464-467. 

54. Panes, J., Forne, M., Marco, C., Vivor, J., Garcia-Olivares, E., and 
Garau, J. Controlled trial of endoscopic sclerosis in bleeding peptic 
ulcers. Lancet 1987;2:1292-1294. 

55. Griffith, W.J., Neumann, D. A., and Welsh, J.D. The visible vessel as an 
an indicator of uncontrolled or recurrent gastrointestinal hemorrhage. 
N. Engl. J. Med. 1979;30:1411-1413. 

56. Laine, L. Multipolar electrocoagulation (MPEC) for the treatment of 
ulcers with non-bleeding visible vessle (VV): A prospective, controlled 
trial (abstract). Gastroenterology 1988;94:A246. 

57. Shuttleworth, R.D. and Falck, V.G. The bleeding gastric ulcer -will it 
bleed again, and if so, why? A case for repeat endoscopy in evaluating 
stigmata. SA Med. J. 1984;66:95-97. 



28 

58. Brearly, S., Hawker, P.C., Dykes, P.W., and Keighley, M.R.B. Per-
endoscopic bipolar diathermy coagulation of visible vessels using a 3.2 mm 
probe -A randomised clinical trial. Endoscopy 1987;19:160-163. 

59. Saperas, E., Pique, J.M., Perez Ayuso, R., Bordas, J.M., Teres, J., and 
Pera, C. Conservative management of bleeding duodenal ulcer without a 
visible vessel: prospective randomized trial. Br. J. Surg. 1987; 
74:784-786. 

60. Carstensen, H.E., Bulow, S., Hart Hansen, 0., Hamilton Jakobsen, B., 
Krarup, T., Pedersen, T., Raahave, D., Svendsen, L.B., and Baker, 0. 
Cimetidine for severe gastroduodenal haemorrhage: a randomized controlled 
trial. Scand. J. Gastroenterol. 1980;15:103. 

61. Zuckerman, G., Welch, R., Douglas, A. Troxell, R., Cohen, S., Lorber, S., 
Melnyk, C., Bliss, C., Christiansen, P., and kern, F. Controlled trial of 
medical therapy for active upper gastrointestinal bleeding and prevention 
of rebleeding. Am. J. Med. 1984;76:361. 

62. Kayasseh, L., Keller, U., Gyr, K., Stalder, G.A., 
Somatostatin and cimetidine in peptic-ulcer haemorrhage. 
controlled trial. lancet 1980;1:844. 

and Wall, M. 
A randomi sed 

63. Limberg, B. and Kommerell, B. Somatostatin for cimetidine-resistant 
gastroduodenal haemorrhage. lancet 1980;2:916. 

64. Magnusson, I., Ihre, T., Johansson, C., Seligson, U., Torngren, S., and 
Uvnas-Moberg, K. Randomised double blind trial of somatostatin in the 
treatment of massive upper gastrointestinal haemorrhage. Gut 1985;26:221. 

65. Tulassay, z., Gupta, R., Papp, J., and Bodnar, A. 
cimetidine in the treatment of actively bleeding 
prospective, randomized, controlled trial. Am. J. 
84:6-9. 

Somatostatin versus 
duodenal ulcer: A 
Gastroenterol. 1989; 

66. Saperas, E., Pique, J.M., Perez-Ayuso, R, Fuster, F., Teres, J., Bordas, 
J.M., and Rodes, J. Somatostatin compared with cimetidine in the treat­
ment of bleeding peptic ulcer without visible vessel. Aliment. Pharmacal. 
Therap. 1988;2:153-159. 

67. Lauritsen, K., Laursen, L.S., Havelund, T., Bytzer, P., and Rask-Madsen, 
T. Controlled trial of arbaprostil in bleeding peptic ulcer. Br. Med. J. 
1985;291:1093. 

68. Raskin, J.B., Camara, D.S., t_evine, B.A., Akdamar, K. Redlhammer, D.E., 
Gaskill, H.V., and Euler, A.R. Effect of 15(R)-15-methyl prostaglandin E2 
on acute upper gastrointestinal hemorrhage (abstract). Gastroenterology 
1985;88:1550. 

69. Biggs, J.C., Hugh, T.B . , and Dodds, A.J., Tranexamic acid and upper 
gastrointestinal haemorrhage: a double blind trial. Gut 1976;17:719. 

70 . Engqvist, A., Brostrom, 0., von Feilitzen, F., Halldin, M., Nystrom, B., 
Ost, A., Reichard, H., Sandqvist, S., Torngren, S., and Wedlund, J.E. 
Tranexamic acid in massive haemorrhage from the upper gastrointestinal 
tract: a double-blind study •. Scand. J. Gastroenterol. 1979;14:839. 



29 

71. Stael von Holstein, C.C.S., Eriksson, S.B.S., and Kallen, R. Tranexamic 
acid as an aid to reducing blood transfusion requirements in gastric and 
duodenal bleeding. Brit. Med. J. 1987;294:7-10. 

72. Green, F.W., Kaplan, M.M., Curtis, L.E., and Levine, P.H. Effect of acid 
and pepsin on blood coagulation and platelet aggregation. Gastro-
enterology 1978;74:38. 

73. Berstad, A., Holm, H.A., and Kittang, r::. Experience with a_ntipeptic 
agents. Scand. J. Gastroenterol. 1979;14(Suppl 55):121. 

74. Piper, D.W. and Fenton, B.H. pH stability and activity curves of pepsin 
with special reference to their clinical importance. Gut 1965;6:506. 

75. Goldberg, H.I., Dodds, W.J., Gee, S., Montgomery, C., and Zboralske, F.F. 
Role- --of acid and pepsin in acute experimental esophagitis. 
Gastroenterology 1969;56:223. 

76. Berstad, A. Management of acute upper gastrointestinal bleeding. Scand. 
J. Gastroenterol. 1982;17(Suppl 75):103. 

77. Peterson, W.L. and Richardson, C.T. Sustained fasting achlorhydria: a 
comparison of medical regimens. Gastroenterology 1985;88:666. 

78. Somerville, K.W., Davies, J.G., Hawkey, C.J., Henry, D.A., Hine, K.R., and 
Langman, M.J.S. Somatostatin in treatment of haematemesis and melaena. 
Lancet 1985;1:130. 

79. Barer, D., Ogilvie, A., Henry, D., Dronfield, M., Coggon, D., French, S., 
Ellis, E., Atkinson, M., and Langman, M. Cimetidine and tranexamic acid 
in the treatment of acute upper-gastrointestinal-tract bleeding. N. Engl. 
J. Med. 1983;308;1571. 

80. Swain, C.P., Storey, D. W., Northfield, T.C . , Bown, S.G., Kirkham, J.S., 
and Salmon, P.R. Controlled trial of argon laser photocoagulation in 
bleeding peptic ulcers. Lancet 1981;2:1313-1316. 

81. Swain, C.P., Salmon, P.R., Kirkham, J.S., Bown, S.G, and Northfield, T.C. 
Controlled trial of Nd-YAG laser photocoagulation in bleeding peptic 
ulcers. Lancet 1986;1:1113-1116 • • 

82. Rutgeerts, P., Vantrappen, G., Broeckaert, L., Janssens, J., Coremans, G., 
Geboes, K. , and Schurmans, P. Controlled trial of VAG laser treatment of 
upper digestive hemorrhage. Gastroenterology 1982;83:410-6. 

83. Buset, M. , Des 
Laser therapy 
haemorrhage: A 
1988;34:173. 

Marez, B., Vandermeeren, A., Baize, M., and Cremer, M. 
for non-bleeding visible vessels in peptic ulcer 

prospective randomized study (abstract). Gastro. Endosc. 

84 . Swain, C.P . , Mills, T.N., ·Shemesh, E., Dark, J.M., l_ewin, M.R., Clifton, 
J.S., Northfield, T.C., Cotton, P.B., and Salmon, P.R. Which electrode? 
A comparison of four endoscopic methods of electrocoagulation in experi­
mental bleeding ulcers. Gut 1984;25:1424-1431. 



30 

85. Johnston, J.H., Jensen, D.M., and Auth, D. Experimental comparison of 
endocopic Yttrium-aluminum-garnet laser, electrosurgery, and heater probe 
for canine gut arterial coagulation. Importance of compression and 
avoidance of erosion. Gastroenterology 1987;92:1101-8. 

86. Goudie, B.M., Mitchell, K.G., Birnie, G.G., and Mackay, C. Controlled 
trial of endoscopic bipolar electrocoagulation in the treatment of 
bleeding peptic ulcers. Gut 1984;25:A1185. 

87. Kernahan, R.M., Anderson, J.R., McKelvey, S.T.D., and Kennedy, T.L. A 
controlled trial of bipolar electrocoagulation in patients with upper 
gastrointestinal bleeding. Br. J. Surg. 1984;71:889-891. 

88. Jensen, D.M., Machicado, G.A., Kovacs, T.O.G., Van Deventer, G., Randall, 
G.M., Reedy, T., Silpa, M., and Sue, M. Controlled, randomized study of 
heater probe and bicap for hemostasis of severe ulcer bleeding (abstract). 
Gastroenterology 1988;94:A208. 

89. Matthewson, K., Swain, C.P., Bland, M., Kirkham, J.S., Bown, S.G., and 
Northfield, T.C. Randomized comparison of NO VAG laser, heater probe (HP) 
and no endoscopic therapy for bleeding peptic ulcer (abstract). 
Gastroenterology 1987;92:1511. 

90. Fullarton, G.M., Birnie, G.G., MacDonald, A., and Murray, W.R. 
study of heater probe (H.P.) in bleeding peptic ulcers 
Gastroenterology 1988;94:Al38. 

Controlled 
(abstract). 

91. Chung, S.C.S., Leung, J.W.C., Steele, R.J.C., Crofts, T.J., and Li, A.K.C. 
Endoscopic injection of adrenaline for actively bleeding ulcers: A ran­
demised trial. Br. Med. J. 1988;296:1631-1633. 

92. Lin, H.J., Tsai, Y.T., Lee, S.D., Lai, K.H., Lee, F.Y., Lin, C.Y., and 
Lee, C.H. A prospectively randomized trial of heat probe thermocoagu­
lation versus pure alcohol injection in nonvariceal peptic ulcer 
hemorrhage. Amer. J. Gastro. 1988;83:283-286. 


