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Abstract t 

Background:Background: The role of surgical intervention has dramatically changed in peptic ulcer 

bleeding.. This study analyzed outcome of surgical treatment for ulcer bleeding. 

Methods:Methods: The records of all patients who underwent surgery for peptic ulcer bleeding 

betweenn 1988-2001 were retrospectively reviewed. 

Results:Results: Sixty-three patients were identified, 41 male, median age 69 years. Fifty-one patients 

(81%)) had a duodenal. 11(17%) a gastric and one an anastomotic ulcer. Twenty-one patients 

(33%)) underwent surgery as initial therapy. 41 patients (65%) because of rebleeding. and one 

patientt underwent semi-elective surgery. In 58 patients (92%) minimal surgery (intraluminal 

stitchh ligatures and/or extraluminal ligation) was performed: 5 patients had resectional surgery 

(Billrothh 1 or II). Rebleeding after surgery occurred in 1763 patients (27%). Twenty-three 

patientss (37%.) died in hospital, but only six of them suffered from rebleeding. Co-morbidity 

(ORR 5.1) and spurting bleeding at initial endoscopy (OR 4.1) were predictive for mortality. 

Onlyy ten patients were tested for H. pylori. 

Conclusions:Conclusions: Minimal surgery was performed in most patients. Rebleeding and mortality 

afterr surgery were substantial. Co-morbidity and spurting bleeding at initial endoscopy were 

associatedd with higher mortality. 
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Introduction n 

Pepticc ulcer bleeding (PUB) remains an important medical emergency, with an incidence 

betweenn 24-48 cases/ 100.000 persons per year.1 Mortality is still substantial (8-14%) and has 

remainedd stable over the past few decades, despite advances in diagnosis and therapy.2"4 This 

iss partly explained by increasing age and severity of coexisting illness among PUB patients.''6 

Inn the last decades, the role of surgical intervention in the management of PUB has 

dramaticallyy changed. Endoscopic therapy has superseded surgery as the first-line method to 

controll  ulcer bleeding. Moreover, both the administration of proton pump inhibitors (PPls) 

andd the eradication of Helicobacter pylori (H. pylori) are nowadays considered major factors 

inn curing the disease and preventing rebleeding.*"' In patients in whom bleeding cannot be 

controlledd with conservative treatment or endoscopic therapy, either transcatheter arterial 

embolisationn or surgical intervention should be considered. However, data regarding outcome 

off  surgery for PUB are sparse and there is no consensus about the optimal type of surgical 

intervention. . 

Thee aim of this study was to analyze type and outcome of surgical intervention among PUB 

patients.. Furthermore, prognostic factors concerning outcome were analyzed. 

Patientss and methods 

AA retrospective study was undertaken of all patients who underwent surgery for non-

malignantt peptic ulcer bleeding at the Academic Medical Center in Amsterdam, The 

Netherlandss in the period from January 1988 til l December 2001. Patients were identified by 

aa computer-generated list of diagnostic codes of the Hospital Information Program, which 

wass available from 1988. 

Dataa collection included: demographics, signs and symptoms of the bleeding episode, history 

otot ulcer disease, coexisting illness, drug history, laboratory results, endoscopic data, medical 

treatment,, rebleeding, timing and type of surgical intervention, complications, duration of 

hospitalization,, causes of death, and testing for H. pylori. 
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Shockk was defined as a systolic blood pressure below 100 mmHg and a pulse rate above 100 

beatss min. Coexisting illnesses were registered according to the ASA Physical Status 

Classificationn System using the clinical situation of the coexisting illnesses of the patient just 

priorr to the surgical procedure. The ASA classes range from 1 to 6 (table 1). Only classes 1 to 

44 were assigned in this study, because the severity of the coexisting illnesses were not the 

causee of a patient being classified as ASA 5 or 6 (moribund or brain dead). Endoscopic data 

includedd stigmata of recent bleeding, defined according to the Forrest classification (Forrest 

Ia== spurting bleeding, Ib= oozing bleeding, IIa= non-bleeding visible vessel, IIb= adherent 

clot,, llc= hematin on ulcer base, 111= clean ulcer base), site of bleeding, size of the ulcer, 

therapeuticc endoscopic intervention and number of procedures. 

Thee type of surgery was defined as either minimal (intraluminal stitch ligatures and/or 

extraluminall  ligation with or without vagotomy and pyloroplasty) or resectional surgery 

(partiall  gastrectomy). 

Tablee 1. The American Society of Anesthesiologists (ASA) Physical Status Classification System 
(http://www.asahg.org/Pronnfo/PhysicalStatus.html) ) 

ASAA class Description 

PII A normal healthy patient 

P22 A patient with mild systemic disease 

P33 A patient with severe systemic disease 

P44 A patient with severe systemic disease that is a constant threat to life 

P55 A moribund patient who is not expected to survive without the operation 

P66 A declared brain-dead patient whose organs are being removed for donor purposes 

Thee outcome of surgical intervention was analyzed according to rebleeding after surgery, total 

numberr of surgical interventions, and mortality. Rebleeding was defined as a new period of 

bleedingg after initial hemostasis during the same hospitalization, and was based on clinical 

suspicionn defined by recurrent hematemesis, hematochezia, fresh blood in the nasogastric 

aspirate,, or circulatory instability accompanied by hemoglobin drop. In-hospital mortality and 

mortalityy within 30-days of operation were determined. 
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StatisticalStatistical analysis 

Dataa were submitted for statistical testing using the Statistical Package tor the Social Sciences 

(SPSS),, version 10.1. Data are given as median and range. Differences in outcome between 

groupss of patients were calculated by means of Student's t-test and Chi-square Fisher exact 

test,, when appropriate. Predictors of mortality were tested using univariate and multivariate 

logisticc regression models (p for entry of a variable < 0.05, p for deleting a variable > 0.1). A 

two-sidedd p-value < 0.05 was considered significant. 

Results s 

Duringg the 14-year study period from January 1988 til l December 2001, a total of 63 patients, 

411 male and 22 female, median age 69 years (range 25-91). underwent one or more surgical 

interventionss for PUB. The principal diagnosis at admission to the hospital was 

gastrointestinall  bleeding in 32 patients (51%). Thirty patients (48%) were already admitted 

forr coexisting illness that was subsequently complicated by gastrointestinal bleeding. From 

onee referred patient the reason for admission was unclear. At presentation, 33 patients (52%) 

hadd severe or life-threatening comorbidity (ASA 3 or 4). Sixteen patients (25%) were using 

NSAIDss prior to bleeding and 15 patients (24%) had a history of peptic ulcer disease of 

whomm four were using NSAIDs prior to bleeding. 

Duodenall  ulcers were responsible for bleeding in 51 patients (81%), gastric ulcers in 11 

patientss (17%) and in one patient an anastomotic ulcer was the bleeding cause. At initial 

endoscopy,, 27% had a spurting bleeding. The median number of endoscopies prior to surgery 

wass two (range 0-5), two patients went straight for surgery. Twenty-one patients (33%) 

underwentt surgery as initial therapy, 41 patients (65%) because of rebleeding with (11/41) or 

withoutt (30/41) repeat attempt of endoscopic hemostasis. In the group with rebleeding. the 

mediann delay from presentation of the bleeding til l surgery was 2 days (range 0-23). Semi-

electivee surgery was performed during the same hospital admission in one patient {2%) with a 

gastricc ulcer. 

Thee surgical interventions are shown in table 2. In 58 patients (92%) minimal surgery was 

performedd (only intraluminal stitch ligatures in 43'58 and intraluminal stitch ligatures 
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combinedd with extraluminal ligation in 15 58). 5 patients (8%). all with duodenal ulcers, had 

resectionall  surgery (Billroth 1 or II) . No ulcer excisions were performed. In case of 

extraluminall  arterial ligation, in 14 of 15 patients (93%), only one artery was ligated (the 

gastroduodenall  artery in 1 1 patients, the gastroepiploic artery in two patients and in one 

patientt this was not further specified). There was no difference in minimal or resectional 

surgeryy between the time periods 1988-1994 and 1995-2001. Data about ulcer size were 

missingg in 29 patients (46%). Of the 34 patients of whom the ulcer size was documented by 

thee endoscopist and/ or the surgeon, 65% bled from an ulcer larger than 2 centimeters (3 

gastricc ulcers and 19 duodenal ulcers). 

Tabicc 2. Type of surgery for duodenal and gastrie ulcers 

DU(n=5 l ) ) 

GU(n= l2 * ) ) 

Intraluminall stitch 

ligaturess alone 

333 (65%) 

10(83%) ) 

Intraluminall stitch 

ligaturess + 

extraluminall ligation 

13(25%) ) 

2(17%) ) 

Locall ulcer 

excision n 

0 0 

0 0 

Partial l 

gastrectomy y 

5(10%) ) 

0 0 

*:: Including one anastomotic ulcer, I)L'; duodenal ulcer, GU; gastrie ulcer, (Data from second and third 
operationn are not included in the table) 

Seventeenn patients (27%) had rebleeding after surgery, of whom 13 patients (21%) needed a 

secondd operation including one patient with prior resectional surgery. At the second 

operation,, minimal surgery was performed in seven patients, ulcer excision was performed in 

fourr patients and two patients underwent resectional surgery including one conversion of 

Billrothh I to Billroth II resection. Two patients (3%) underwent a third operation, none with 

priorr resectional surgery: in one patient intraluminal stitch ligatures were performed and one 

patientt underwent total gastrectomy at the third operation. 

In-hospitall  mortality rate was 37% (23 patients). Death within 30-days of operation was 27% 

(11 7 patients). Only six of the 23 patients who died during hospitalization had a rebleeding. 

Threee of these patients (13%) died due to exsanguination (table 3). 
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Tablee 3. Primary causes of in-hospital mortality in 23 patients after surgery for peptic ulcer bleeding 

No.. of patients 

<NN = 23) 

Sepsiss 3 

Systemicc diseases 

Cardiacc 2 

Pulmonaryy 5 

Renall  1 

Multii  organ failure 2 

Otherr 4 

Pulmonary'embolismm 1 

Kxsantuiinationn 3 

EE causa ignota 

Tablee 4. Odds Ratios for in-hospital mortality 

Agee {years) 

Hemoglobinn at the first bleeding period (g dl) 

In-hopitall  bleeding 

Severee or life-threatening comorbidity (ASA 3 or 4) 

Spurtingg bleeding (Forrest la) at initial endoscopy 

Ulcerr size > 2 cm 

Timee from presentation of first bleeding til l surgery 

Numberr of rebleeds prior to surgery 

Shockk at the tune of sursjerv 

Typee of surgery 

F.arlvv rebleedina after suraerv 

Univar ia tee Odds Rat io 

( 9 5 %% C I ) 

1.00 (0.95 - 1.03) 

1.22 (0.85 1.77) 

2.22 (0.78 6.41) 

4.88 (1.56 14.8) 

6.00 ( 1 . 6 8 - 2 1 . 5 ) 

2.44 (0.50 16.4) 

0.99 (0.84 1.1) 

1.00 (0.61 1.68) 

1.99 (0.60 6.0) 

0.99 ( 0 . 1 4 - 5 . 9 ) 

1.33 (0.41 3.98) 

P P 

0.69 9 

0.28 8 

0.13 3 

0.006 6 

0.006 6 

0.24 4 

0.32 2 

0.95 5 

0.27 7 

0.93 3 

0.68 8 

Mu l t i va r ia tee Odds Ratio 

( 9 5 %% C I ) 

5.11 ( 1 . 3 6 - 19.4) 

4,11 (1.07 15.9) 

P P 

0.01 1 

0.04 4 

CI;; Confidence Interval, g dl; grams per deciliter 

Theree was no statistically significant difference in rebleeding and mortality between minimal 

andd resectional surgery or between minimal surgery with and without extraluminal ligation. 

Theree was no statistically significant difference in rebleeding and mortality between the time 

periodss 1988-1994 and 1995-2001. Severe or life-threatening co-morbidity (ASA 3 or 4) and 

spurtingg bleeding (Forrest la) at first endoscopy were significantly contributing to in-hospital 

mortalityy (table 4). 
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Inn only 10 of the 40 surviving patients (25%) diagnostic tests for H. pylori infection were 

performedd of whom four patients tested positive. 

Discussion n 

Overr the past 14 years a mean of only 4.5 patients per year underwent surgery for PUB in our 

hospital.. Since the discovery of H. pylori, the introduction of PPIs and improvements in 

endoscopicc techniques, the indication for surgery in peptic ulcer disease patients is limited to 

complicationss such as severe bleeding or rebieeding, perforation and rarely stenosis. " The 

aimm of surgery in case of PUB should be to stop the bleeding and prevent rebieeding. Ulcer 

healingg can be achieved by medical treatment. Also in case of rebieeding. endoscopic 

retreatmentt reduces the need for surgery without increasing the risk of mortality and is 

associatedd with fewer complications than surgery. 

TypeType of .surgery 

Inn 43 of 51 patients (74%) with duodenal ulcer bleeding intraluminal stitch ligatures were 

appliedd without extraluminal ligation. Rebieeding in this group was 30%. Subgroup analyses 

inn the study of Millat et al suggested that rebieeding in duodenal ulcers with intraluminal 

stitchh ligatures might be reduced if extraluminal arterial ligation was added (0% vs 20% 

rebieeding,, p=0.33).14 However, there are no other randomized trials evaluating this issue. 

Thee question remains whether minimal surgery is sufficient to prevent rebieeding. Two older 

randomizedd controlled trials showed that rebieeding in PUB was less in the group with 

resectionall  surgery compared to minimal surgery.14'" Overall mortality rate was similar for 

bothh types of surgery in the two studies. It remains difficult to extrapolate the results of these 

olderr studies to current time. 

Inn our series. 10% of duodenal ulcer patients had resectional surgery. Rebieeding and 

mortalityy did not differ between the groups with minimal or resectional surgery. The role of 

surgeryy in the context of endoscopic therapy has not been well studied and current 

recommendationss are merely based on hypothetical arguments and include minimal surgery 

withh intraluminal stitch ligatures and extraluminal vasoligation of the supplying arteries. 
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Onlyy for large duodenal ulcers (> 2 cm) partial gastrectomy with exteriorisation of the ulcer 

hass been suggested to carry a lower risk for rehleeding.1 '* 

Inn our study nine gastric ulcers and one anastomotic ulcer were surgically treated with 

intraluminall  stitch ligatures; in two gastric ulcers also extraluminal ligation was performed. 

Rehleedingg occurred in 33%. According to two recent reviews, excision of a smaller gastric-

ulcerr wil l suffice and also enables histological examination to exclude malignancy.Ih|7 Partial 

gastrectomyy should be performed for large gastric ulcers.17 

OutcomeOutcome of surgery 

Comparedd to the data in the literature, the rebleeding rate found in our study was high (table 

5).. Obviously, it is not possible to compare the results of an uncontrolled retrospective study 

withh results of randomized controlled trials in which there wil l be a specific patient selection 

andd strict surgical strategies. Part of the high rebleeding rate might be explained by the fact 

thatt the surgical procedure itself was sub-optimal. In our series only in a minority of duodenal 

ulcerr patients extraluminal vasoligation or partial gastrectomy was performed and in none of 

thee gastric ulcer patients excision of the ulcer was performed, despite current advices1617, 

althoughh these are merely based on hypothetical and not on evidence-based arguments. 

Thee 30-day and in-hospital mortality rates were high, (27% and 37% respectively; table 5). 

Onlyy 6 of the 23 patients who died, suffered from rebleeding including fatal rebleeding in 

threee patients. Because surgery is only performed if endoscopic treatment fails, there is a 

strongg negative selection of patients undergoing surgery. In a retrospective study, So et al 

foundd age > 65 years, low hemoglobin level (< 10 g/dl) and hypotension on admission to be 

associatedd with poor outcome after emergency gastrectomy.2" In our study, severe or life-

threateningg comorbidity (ASA 3 or 4) and spurting bleeding (Forrest la) at initial endoscopy 

weree factors significantly contributing to mortality. The fact that these variables cannot be 

influenced,, neither endoscopically nor operatively, makes it extremely difficult to reduce 

mortality.. It has been suggested that semi-elective surgery, after successful initial endoscopic 

hemostasis,, for a selected high risk group of patients might reduce mortality13"'"-21, but data 

aree lacking to support this strategy. 
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Transcathcterr arterial embolisation might be an alternative treatment for endoseopically 

uncontrollablee PUB. To>oda et al performed successful transcathether arterial embolisation in 

100 out of 1 1 patients with ulcer bleeding, not controlled with endoscopic therapy." There 

weree no ischaemic complications. Another retrospective study did not achieve hemostasis by 

angiographicc embolisation in 24 of 50 patients with nonvariceal upper gastrointestinal 

bleeding."'' The overall mortality rate was 40%. Further studies are being awaited. 

Inn our study only 25% of the surviving patients were tested for H. pylori infection, carrying a 

highh risk of recurrent ulcer disease and its complications in those still infected.*2425 The 

importancee of testing and eradicating H. pylori should be stressed both to gastroenterologists 

andd surgeons. 

Conclusions s 

Managementt of PUB has made important progress since the introduction of endoscopic 

hemostaticc techniques, the introduction of PPIs and eradication of H. pylori, resulting in a 

negativee patient selection for those who require emergency surgery. In our series, most 

duodenall  and gastric ulcers were surgically treated with only intraluminal stitch ligatures. 

Rebleedingg occurred in almost one third of patients after surgical intervention. Mortality was 

high.. Severe or life-threatening co-morbidity and spurting bleeding at the initial endoscopy 

weree associated with higher mortality. Only a minority of the patients was tested for H. pylori 

infection.. We should look for other therapeutic options for this group of patients to improve 

outcome. . 
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