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Abstract
AIM: To evaluate the omeprazole maintenance therapy 
in patients with recurrent ulcer bleeding after surgery for 
duodenal ulcer.

METHODS: We studied 15 consecutive patients with 
recurrent ulcer bleeding after surgery for duodenal ulcer. 
Omeprazole (20 mg/d) maintenance therapy was given 
after ulcer healing. In addition to clinical follow-up, am-
bulatory 24-h gastric pH assay was performed before 
and during omeprazole therapy in those patients and 
controls with previous duodenal ulcer surgery but no ul-
cer recurrence.
 
RESULTS: All the 15 ulcers were healed after being 
treated with omeprazole (40 mg/d) for 2 mo. Eleven pa-
tients with two (1-9) episodes of recurrent ulcer bleeding 
completed the follow-up (43, 12-72 mo). None of them 
had a bleeding episode while on omeprazole. One patient 
discontinued the therapy and had recurrent bleeding. The 
median 24-h fraction time of gastric pH <4 in patients 
was 80, 46-95%, and was reduced to 32, 13-70% by 
omeprazole (p = 0.002).

CONCLUSION: Long-term maintenance therapy with 
omeprazole (20 mg/day) is effective in preventing 
recurrent ulcer bleeding.
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INTRODUCTION
H pylori eradication therapy and the use of  potent proton 
pump inhibitors (PPIs) have dramatically reduced the 
need for surgical therapy of  peptic ulcer disease. Still, 
about 10 % of  duodenal ulcer patients undergo emergency 
surgical therapy for acute ulcer bleeding[1]. However, 
recurrent ulcer is not uncommon as it occurs in 10-15 % 
of  patients after vagotomy and drainage and in 2-5 % of  
patients after gastric resection[2]. This may be complicated 
by life threatening acute recurrent ulcer bleeding in certain 
patients, requiring hospitalization.
    Several studies have investigated the rate of  ulcer 
recurrence after duodenal ulcer surgery[2,3] and the 
completeness of  vagotomy[4,5], but only a few studies 
have evaluated the anastomotic ulcer healing rates after 
being treated with H2 receptor antagonists (H2RA)[6,7] or 
PPI[8] therapy. Studies have shown that H pylori infection 
of  the gastric mucosa is not related to ulcer recurrence 
after gastric surgery[4,9,10]. Furthermore, it has been shown 
that 28 % of  anastomotic ulcers recur within 6 wk after 
discontinuing cimetidine therapy[7], and 33% relapse within 
a year while on cimetidine maintenance therapy[6].
   These patients are often treated with a second 
operation[1]. However, to the best of  our knowledge, there 
are no studies investigating the long-term outcome of  
patients with recurrent post-surgical ulcer and whether 
maintenance acid suppression therapy with PPIs may 
prevent recurrent ulceration and/or re-bleeding. Therefore, 
the present prospective open label study was conducted to 
investigate gastric pH profile and the effect of  omeprazole 
maintenance therapy in patients presented with recurrent 
ulcer bleeding after duodenal ulcer surgical therapy.

MATERIALS AND METHODS
Over a 7-year period, this prospective open label study 
included 15 consecutive male patients admitted to our 
department due to recurrent acute ulcer bleeding. All 
patients underwent gastric surgery for duodenal ulcer 
disease at least 2 years ago.
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Clinical study
In each case, emergency endoscopy was performed to 
confirm recurrent ulcer bleeding. The finding of  an ulcer 
was considered as the bleeding cause if  active bleeding 
or stigmata of  recent hemorrhage were noted in the 
absence of  other lesions. The recurrent ulcers were 
peristomal or duodenal in location. At the same time, 
detailed history was obtained about the indication and 
time of  past gastric operation and the number of  hospital 
admissions with hematemesis or melena after gastric 
surgery. History specifically included questions about the 
use of  H2RA, PPIs or non-steroidal anti-inflammatory 
drugs (NSAIDs)[11], smoking and alcohol abuse. In all the 
patients fasting serum gastrin and salicylate concentrations 
were determined to exclude Zollinger–Ellison syndrome 
and recent consumption of  non-steroidal antiinflam-
matory drugs. Patients who were on non-steroidal anti-
inflammatory drugs were excluded. During endoscopy, 
multiple gastric mucosal biopsies were obtained to 
investigate H pylori infection.
    All patients were initially treated with intravenous 
omeprazole (20 mg every 12 h) and then orally after 
discharge from the hospital. H pylori eradication therapy 
was not used to prevent ulcer recurrence[10,12], but H pylori 
was eradicated in two patients because of  severe H pylori 
gastritis. Follow-up endoscopy was scheduled at 2 mo, 
while on oral omeprazole (40 mg/d) to confirm ulcer 
healing. Thereafter, the patients were instructed to receive 
oral omeprazole (20 mg/d) maintenance therapy, to avoid 
the use of  any non-steroidal anti-inflammatory drugs and 
to have follow-up every 6 mo as outpatients.

Twenty-four-hour gastric pH studies
Twenty-four-hour gastric pH studies were performed 
in the following groups on omeprazole therapy (20 
mg/d) but not on antisecretory therapy: patients with 
first or second degree reflux esophagitis (Los Angeles 
classification) (“normal” controls); patients with duodenal 
ulcer; controls who underwent vagotomy and pyloroplasty 
or gastrojejunostomy for duodenal ulcer but had no 
ulcer recurrence; controls who had Billroth II partial 
gastrectomy and patients who had recurrent anastomotic 
ulcer bleeding after gastric surgery for duodenal ulcer. In 
the latter group of  patients (test group), 24-h gastric pH 
studies were performed while on omeprazole (40 mg/d, 
20 mg/d). Omeprazole was then discontinued and the 
patients were treated with ranitidine 150 mg twice daily for 
2 d, followed by a 2-d washout period before the pH study 
in patients not on antisecretory therapy. The duodenal 
ulcer group included patients admitted to our department 
for acute ulcer bleeding and volunteered to have 24-h pH 
studies. The vagotomy and gastrectomy control groups 
included patients who attended the outpatient clinic for 
various epigastric symptoms and volunteered to participate 
in the study after having a negative gastroscopy.
     Gastric ambulatory pH monitoring was performed us-
ing a monocrystalline antimony pH catheter. The electrode 
was passed transnasally into the stomach, 10-15 cm below 
the detectable esophagogastric junction by endoscopy. The 
catheter was connected to a portable pH-recording device 

(Digitrapper Mk III, Synectics Medical AB, Stockholm, 
Sweden). Recorded data were uploaded into the "EsopHo-
gram Analysis Software” for analysis and review. During 
the 24-h pH studies, patients were encouraged to keep up 
their usual activities and diet in order to maximize the di-
agnostic yield of  the test. The 24-h fraction (%) time when 
the gastric pH was below 4 was calculated.
     All patients and volunteers gave oral consent after being 
informed of  the purpose of  the study by the investigator. 
The study protocol was approved by the Ethics Commit-
tee on Human Studies, Department of  Internal Medicine, 
Medical School of  the Athens University. The trial was 
conducted according to the declarations of  Helsinki.

Statistical analysis
We used non-parametric statistics [“Statgraphics-Plus” ver-
sion 4 for Windows (Manugistics Inc., Rockville, USA)], 
because of  the small number of  observations included in 
each group. Results were presented as median with ranges. 
We used the non-parametric Mann-Whitney (Wilcoxon) 
two-sided U-test and the Kruskal-Wallis t-test for two 
and multiple-sample comparison analysis, respectively[13]. 
p < 0.05 was considered statistically significant.

RESULTS

Clinical data and follow-up
Over a 7-year period, 15 consecutive male patients with 
recurrent ulcer bleeding after surgery for duodenal ulcer 
were admitted to our department because of  acute 
bleeding episode. Serum gastrin was normal and salicylates 
were not detected in the serum in any of  the 15 patients 
during their hospitalization. In addition, all patients denied 
the use of  non-aspirin, non-steroidal anti-inflammatory 
drugs after thorough interrogation.
    Ulcer in all the 15 patients was healed after treatment 
with omeprazole (40 mg/d) for 2 mo. However, four of  
them did not consent to gastric pH studies and were lost 
to clinical follow-up within the first year from entering the 
study. Therefore, data were presented for 11 patients (Table 
1).
    Two out of  the eleven patients had a history of  two 
gastric operations because of  recurrent ulcer bleeding. 
The time of  recurrent ulcer bleeding after gastric surgery 
was 6 years, averaged 2-18 years. The number of  hospital 
admissions because of  post surgical ulcer bleeding was 2, 
averaged 1-9. At study entry, 3/11 patients were smokers 
and 5/11 were H pylori-positive. H pylori was successfully 
eradicated in two of  these five patients upon admission 
to the study. One of  the H pylori-negative patients had 
successful triple eradication therapy at another hospital a 
year ago.
    No recurrent ulcer or re-bleeding occurred during the 
maintenance therapy (omeprazole 20 mg/d) over the 
follow-up period (43 mo, averaged 12-72 mo). One patient 
discontinued treatment and had recurrent bleeding 8 mo 
after stopping omeprazole. Currently, he was symptom-
free on omeprazole maintenance therapy. There were no 
significant adverse events related to treatment.
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Twenty-four-hour gastric pH studies
Results of  the 24-h intragastric pH monitoring studies are 
shown in Table 2. The “normal” control group included 
10 patients with first or second degree reflux esophagitis, 
who were matched for age, sex and H pylori status with 
the recurrent post-surgical ulcer patients. They were 
selected from a pool of  patients with reflux esophagitis 
on 24-h esophageal-gastric pH monitoring. The duodenal 
ulcer control group included seven patients hospitalized 
because of  duodenal ulcer bleeding. The vagotomy control 
group included seven patients who had truncal vagotomy 
and drainage for duodenal ulcer. The gastrectomy 
control group included seven patients who had partial 
gastrectomy (Billroth II) for duodenal ulcer. Volunteers 
of  the vagotomy and gastrectomy control groups studied 
at least 2 years postoperatively had no postoperative 
ulcer recurrence. The test group included ten of  the 
eleven patients who had truncal vagotomy (n = 5) or 
Billroth II gastrectomy (n = 5) and recurrent anastomotic 
ulcer bleeding. Intolerance to nasogastric pH probe was 
not studied in another patient who had vagotomy and 
drainage. There were three failures out of  30 24-h gastric 
pH recordings in the test group, as shown by missing 
values in Figure 1. One of  the vagotomy controls refused 
to have the 24-h pH study on omeprazole.

Treatment-free (baseline) 24-hour gastric pH studies
The 24-h gastric pH measurements of  the groups studied 
during treatment-free period are shown in Table 2. There 
was a statistically significant difference in the 24-h fraction 
time of  gastric pH < 4 among the six groups (T = 29.10, 
p < 0.001), with the lowest values recorded in the 
Billroth II gastrectomy control group. Patients who had 
vagotomy and recurrent ulcer bleeding had a significantly 
different (higher) 24-h fraction time of  gastric pH < 4 as 
compared to vagotomy controls (U = 32, p = 0.023). This 
difference was also significant when bleeding patients after 
gastrectomy were compared to those of  the gastrectomy 

control group (U = 35, p = 0.006).

Twenty-four hour gastric pH studies (omeprazole 20 mg/
day)
Gastric pH studies were performed in the control and 
patient (test) groups on omeprazole (20 mg/d). Billroth 
II gastrectomy control group did not undergo this study 
because of  the low fraction time of  gastric pH <4 
recorded during treatment-free gastric pH monitoring. 
Omeprazole therapy (20 mg/d) significantly reduced the 
24-h fraction time of  gastric pH < 4 in both control and 
patient groups (table 2).

Twenty-four hour gastric pH studies in patient group
Eight out of  the ten patients underwent all (baseline 20 
mg/day and 40 mg/day omeprazole) 24-h gastric pH stud-
ies. One additional patient underwent only baseline, and 
another patient both baseline and omeprazole (20 mg/
day) 24-h gastric pH studies. Individual data are shown 
in Figure 1. The 24-h fraction time of  gastric pH < 4 (80, 
46 - 95%) was significantly reduced by omeprazole (20 mg/
d) to 32, 13 - 70% (U = 6, p = 0.002) and by omeprazole (40 
mg/d) to 11, 1- 40% (omeprazole 20 mg/day vs 40 mg/
day, U = 9, p = 0.01).

DISCUSSION
The data of  the present study showed that recurrent ulcers 
after gastric surgery for duodenal ulcer can heal after 2 
months of  40 mg/day omeprazole therapy. Even more 
important, none of  our patients had a re-bleeding episode 
while on omeprazole maintenance therapy over a 3.5-year 
follow-up period.
   A large review is available on the complications 
associated with ulcer recurrence following gastric surgery 
including 130 studies published on this topic over a 

1Successful H. pylori eradication therapy upon entering the study. 2Final 
operation. 3Years elapsed since the first and second gastric operation, upon 
entering the study. TV+D: truncal vagotomy and gastrojejunostomy. TV+P: 
truncal vagotomy and pyloroplasty. BII: Billroth II partial gastrectomy.

Table 1 Background information of patients who had 
recurrent ulcer bleeding after surgery for peptic ulcer 
disease

  Case  Age    Smoking     H. pylori    Type of     Years   Bleeding      Follow 
          (yr)    status	      status	    operation   since    episodes after   -up	
                                                               operation  surgery        (mo)

1
2
3
4
5
6
7
8
9
10
11  

62
60
61
66
49
70
64
59
66
52
48

Never
Ex-smoker
Smoker
Never
Smoker
Ex-smoker
Never
Ex-smoker
Smoker
Ex-smoker
Ex-smoker

Positive1
Positive
Positive1
Negative
Positive
Negative
Negative
Negative
Negative
Positive
Negative

TV+D2

TV+D
BII
BII+V2

TV+D
BII
BII
BII
TV+D
TV+D
TV+P

5, 23

6
2
4, 33

7
18
3
16
7
5
13

3
8
1
2
1
2
2
4
5
2
9

72
62
61
56
52
43
35
32
28
18
12

Figure 1  Individual data points of the 24-h intra gastric pH monitoring studies 
while on no treatment (baseline), and during therapy with 20 or 40 mg/d 
omeprazole (OME) in patients with recurrent post-surgical ulcer bleeding.
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P = 0.002   P = 0.01
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30-year period[14]. The authors estimated that vagotomy 
plus drainage is associated with a 9 % recurrence rate 
and a risk of  hemorrhage of  1.7 %. Partial gastrectomy 
has a lower recurrence rate (< 1 %) but a similar risk of  
hemorrhage (1.3 %). Such patients with recurrent ulcer 
bleeding are often submitted to a second gastric operation 
to cure recurrent ulcer. Similarly, most of  our patients had 
a history of  two or more hospital admissions for recurrent 
ulcer bleeding after surgery and two of  them had a second 
gastric operation that failed to cure recurrent ulcer.              	
    Cimetidine has been used in a few clinical trials 
including a small number of  patients with recurrent ulcer 
bleeding following surgery for peptic ulcer disease[6,7,15-17]. 
Cimetidine heals about 85 % of  ulcers within 8 weeks[17], 
but about 30 % of  ulcers relapse within 6 months after 
discontinuing therapy[7,17]. Furthermore, 33 % of  ulcers 
recur 1 year after surgery while on cimetidine maintenance 
therapy[6], probably because of  tolerance to H2RA, which 
is more significant after 4 wk of  therapy[18]. Finally, there 
is only one clinical trial using omeprazole therapy for 12 
patients with recurrent ulcer after vagotomy or gastrectomy 
and all ulcers are healed after 8 weeks of  omeprazole 
therapy[8], suggesting that maintenance therapy with PPIs 
is the only alternative for surgical intervention. Since as 
many as one-third of  patients with anastomotic ulcer 
have recurrent ulcer within a year after discontinuing acid 
reduction therapy[6,15], an open trial of  PPI maintenance 
treatment should be considered ethically justifiable.
     The role of  H pylori in recurrent peptic ulcer disease 
after gastric surgery has been investigated in several clini-
cal studies[9,10,12,19], showing that H pylori does not play an 
important role in post surgical ulcer recurrence. Less than 
half  of  our patients with recurrent ulcer bleeding were H 
pylori-positive upon admission to the study. Furthermore, 
one of  our patients who had successful H pylori eradication 
therapy during a previous hospitalization was admitted to 
our department for a new episode of  anastomotic ulcer 
bleeding. Another patient had two gastric operations for 
recurrent ulcer bleeding. Upon study entry, he had success-
ful H pylori eradication therapy, followed by omeprazole 
(20 mg/d) maintenance therapy. He was healthy for 2 years 
and then lost his follow-up. He was readmitted to another 
hospital for recurrent ulcer bleeding 8 mo after discon-
tinuing PPI maintenance therapy, though he was H pylori-
negative.

    With regard to the underlying mechanism of  ulcer re-
currence, our study showed that patients with recurrent ul-
cer bleeding after truncal vagotomy or partial gastrectomy 
had a higher treatment-free 24-h intragastric acidity than 
controls with no ulcer recurrence after the same opera-
tion, suggesting that vagotomy may be incomplete due to 
a retained antrum[20,21]. Our data showed that ulcer healing 
therapy with omeprazole (40 mg/d) could strongly inhibit 
gastric acid secretion. The intragastric acidity could also be 
significantly reduced with oral omeprazole maintenance 
treatment (20 mg/d).
    Other factors that may be implicated in ulcer recur-
rence after surgical treatment for duodenal ulcer include 
a decreased resistance to acid in the jejunal mucosa, the 
site of  pyloroplasty and anastomosis, possibly due to lo-
cal ischemia and scarring. Hirschowitz and Lanas[11] also 
showed that aspirin abusers develop intractable recurrent 
ulceration following gastric surgery for peptic ulcer dis-
ease. However, our patients refused to use non-steroidal 
anti-inflammatory drugs and their serum salicylates were 
negative. Zollinger-Ellison syndrome was also excluded by 
normal fasting serum gastrin.
    In conclusion, omeprazole (20 mg/d) maintenance ther-
apy should be the treatment of  choice for patients with 
recurrent ulcer after gastric surgery for duodenal ulcer dis-
ease.
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