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PPI’s to prevent ulcer disease

Abstract:

Background and study aim: Marginal ulceration (MU) at the gastrojejunostomy (GJS) is a 

serious complication after laparoscopic Roux-en- Y gastric bypass surgery (LRYGB) and 

occurs in 1 to 16% of the patients. Proton pump inhibitors (PPI) might lower the occurrence of 

these ulcers. The aim of the present study is to evaluate the effect of six months prophylactic 

usage of PPI’s on the development of marginal ulceration and compare this to a historic 

patient control group.

Methods: A consecutive database of patients who underwent LRYGB from November 2007 

till September 2012 in a single institution was retrospectively reviewed. From august 2011 

patients received a standard dose of Pantozol 40 mg® once daily directly postoperative 

for 6 months. No standard PPI prophylaxis was administered prior to august 2011 and the 

patients not using PPI’s in this historic cohort served as control group.

Results: A total of 610 patients underwent LRYGB of which 128 patients (21.0%) underwent 

revisional surgery. Postoperative PPI’s were administered in the intervention group of 337 

patients compared to the historic control group existing of 273 patients. Six patients (1.2%) 

who received postoperative PPI’s versus 20 patients (7.3%) in the historic control group 

developed MU (p = 0.001). Patients using proton pump inhibitors developed less gastroin-

testinal complaints postoperatively (p = < 0.001)

Conclusion: Routine usage of PPI’s reduced the occurrence of marginal ulceration after 

LRYGB.
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PPI’s to prevent ulcer disease

Introduction

Obesity is a major health problem and the incidence is increasing worldwide (1). Bariatric 

surgery is an effective treatment for morbid obesity with good long-term results (2). The 

laparoscopic Roux-en-Y Gastric Bypass (LRYGB) is one of the procedures most frequently 

performed globally and will maintain a prominent role in the future of bariatric surgery. At 

present, approximately 47% of procedures performed is a LRYGB (3). This procedure has 

become safe with acceptable short-term morbidity and mortality (2).

One of the long-term complications after LRYGB is development of an ulcer around the 

gastrojejunal anastomosis. In literature it is known as an anastomotic, marginal or ischemic 

ulcer. In the present paper it is referred to as a marginal ulcer (MU). The reported occurrence 

of MU varies between 0.6 and 16 percent (4-8).

Despite of research focusing on the development of MUs, no consensus has been reached. 

Location and size of the gastric pouch, use of foreign materials and tension at the side of 

the anastomosis resulting in ischemia all seem to have part in the pathogenesis (8-11). Patient 

related factors such as diabetes, smoking, the use of anticoagulation and/or non-steroidal 

inflammatory drugs (NSAID’s) are also associated with the development of MU. The role of 

H. Pylori in MU is still unclear (5;12-16).

To prevent MU, proton pump inhibitors (PPI) are routinely prescribed in some centres, in order 

to reduce the acid production in the pouch (15;17;18). Generally, acid production in the pouch 

should not be an issue since most of the parietal cell mass is left in the remnant stomach. 

However, research has shown that even though the pouch is created in the most proximal part 

of the stomach, in more than 10 percent of the time pouch pH is still below 4 (11;19).

The International Federation for Surgery for Obesity and Metabolic Diseases (IFSO) guidelines 

advise PPI’s in patients undergoing biliopancreatic diversion for the first postoperative year 

but do not advise routine usage after RYGB (20). The Society of American Gastrointestinal 

and Endoscopic Surgery (SAGES) and the American Society for Metabolic and Bariatric 

Surgery (ASMBS) guidelines do not mention prophylactic PPI’s at all (21;22). If administered, the 

recommended period of therapy is also unknown. In the present study, prophylactic use of 

PPI’s during six months was introduced in august 2011. The aim of this study was to evaluate 

the use of PPI’s for six months on the development of MU.
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PPI’s to prevent ulcer disease

Methods

All patients operated from November 2007 till September 2012 were entered into a consec-

utive, prospective database. The only exclusion criterion was PPI usage in patients operated 

prior to August 2011.

Preoperative screening:

Prior to surgery, all patients were screened in a standardized multidisciplinary setting which 

consisted of physical, psychological and dietary evaluation. Patients underwent also routine 

polygraphy screening for obstructive sleep apnoea, and esophagogastroduodenoscopy to 

exclude lesions in the future remnant stomach including Helicobacter Pylori (H. Pylori) test 

by means of a mucosal biopsy and a CLO test (Kimberly-Clark Ballard Medical Products, 

Roswell, GA).

Surgical procedure:

A LRYGB was performed by one of the same three experienced bariatric surgeons or under 

their direct supervision.

The standardized procedure was performed as described in a previous study (23). The pouch 

was created in the lesser curvature. The GJ was tension free stapled with an endoscopic 

linear stapler (Johnson and Johnson, Sommerville, NY, USA). The anterior aspect of the GJ 

was closed using uninterrupted VICRYL 2.0 (Ethicon inc. a Johnson and Johnson Company, 

Sommerville, NY, USA) or a V-locTM Wound Closure device (Covidien, Dublin, Ireland). In case 

of a revisional operation, the procedure began with removal of the band followed by direct 

revision excluding the scar tissue. The operation time was recorded and pouch size was 

estimated based on number of staplers used to create the pouch.

Postoperative care

Patients were seen by the surgeon within three weeks after surgery. Postoperative follow 

up was performed in the same multidisciplinary setting that consisted of medical follow up, 

psychological evaluation and dietary advice.

Patients were referred to the surgeon if they experienced epigastric pain, pyrosis, reflux, 

abdominal pain, nausea or other symptoms needing further examination. Upper gastrointes-

tinal endoscopy in order to examine the pouch and GJS was performed by an experienced 

gastroenterologist.
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PPI’s to prevent ulcer disease

Ulcer prophylaxis protocol

Patients were pre-operatively strongly advised to quit smoking and if necessary NSAIDs 

were replaced by non-ulcerogenic analgesics (e.g. Tramadol or Paracetamol). In august 2011 

the postoperative protocol changed and all patients received a single dose of Pantozol® 40 

mg daily for a period of six months. The patients who were operated prior to august 2011 

did not receive a PPI and served as a historic control group.

Statistical analysis:

All data were analysed using SPSS 21.0 for Windows. (SPSS Inc. Chicago Illinois, USA). Age, 

gender, co-morbidities, medications and initial body mass index are examined for predictors 

of ulcer disease and to compare characteristics between the groups who received and those 

who did not receive PPI prophylaxis. The students t-test and Mann-Whitney U test were used 

to determine if any statistical significance existed between the continue variables and the 

Chi-square test was used for the dichotomous. A p value below 0.05 is considered statistical 

significant. Univariate predictors were subsequently multivariate analysed.
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PPI’s to prevent ulcer disease

Results:

A total of 610 patients, of which 129 (21.1%) underwent revisional surgery from laparoscopic 

adjustable gastric band into LRYGB, were operated between November 2007 and August 

2012. The mean follow-up was 36.3 months in the intervention group with a standard devi-

ation (SD) of 3.9 compared to 38.2 months in the historic control group with a SD of 18.1, in 

the first cohort none of the patients were lost to follow up within one year post surgery, in 

the latter 16 patients (5.9%) did not complete one year of follow up.

Patient characteristics

The majority of the patients were female (488 patients, 80%). The mean age was 44 years 

and preoperative body mass index (BMI) was 45 kg/m², Table 1. Between both groups 

there were significant differences in the univariate and multivariate analysis concerning 

the incidence of non-insulin diabetes mellitus Table 2.

Marginal ulceration

Overall, 26 patients (4.3%) developed a MU in the whole cohort. The first group of 273 patients 

were operated before August 2011 and did not receive routine PPI prophylaxis, they served as 

a historic control group. The second group of 337 patients were operated from August 2011 

onwards and routinely received PPI prophylaxis (40 mg Pantozol daily) for at least six months 

directly after surgery. In the historic control group 20 patients (7.3%) developed a MU compared 

to six patients (1.2%) in the prophylactic PPI group (p = 0.002). The mean time till presentation 

in the historic control group was 12.8 months with a SD of 12.8 months. In the PPI group the 

mean time till presentation was 1.2 months with a SD of 1.9 months. Out of the six patients 

who developed MU in the PPI group, two patients did not take the PPI and one patient used 

NSAID’s one to three times a day against medical advice. In one patient pouch perforation 

occurred after revision of gastric band to LRYGB. She developed a marginal ulcer three weeks 

after the operation next to the nasogastric feeding tube. After a two-month admission, plans 

for discharge were made but the patient died unexpectedly from a large pulmonary embolism.

Prophylactic use of PPI’s was an independent protective factor for the development of MU’s  

(p = 0.004) Table 2. Revisional surgery from laparoscopic adjustable gastric band to lap-

aroscopic Roux-en-Y gastric bypass did not predispose for MU development since seven 

patients who underwent revisional surgery developed marginal ulcers compared to 122 who 

had revisional surgery and did not (p = 0.461).
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PPI’s to prevent ulcer disease

There were no significant differences between the patients who developed a MU in both 

cohorts regarding the incidence of NSAID’s, corticosteroids and smoking, Table 3.

Out of 26 ulcers, 20 occurred in the group without prophylactic PPI’s. No significant differences 

could be found between characteristics of MUs in both groups. There were no differences in 

infection with H. Pylori (none of the ulcers tested were positive), location, presence of foreign 

materials or symptoms at presentation. A total of three perforations due to MU occurred in the 

historic control group compared to one perforation in the intervention group, (p = 1.000) Table 4.

Table 1. Baseline characteristics

Baseline characteristics Total

N = 610

No PPI

N = 273

Prophylactic  

PPI N = 337

P value P value

multivariate

Mean age, years ± SD 43.9 ± 10.6 43.5 ± 10.9 44.2 ± 10.3 0.339 -

Female/male 488/122 211/62 277/60 0.154 -

Mean BMI ± SD (kg/m2) 44.8 ± 6.4 45.4 ± 6.8 44.3 ± 6.0 0.081 -

PPI: proton pump inhibitor

Table 2. Comorbidities and intoxications related to MU

Comorbidities

(N)

Total

N = 610 (%)

No PPI

N = 273

Prophylactic 

PPI N = 337

P Value Odd’s ratio P value

multivariate

Diabetes Mellitus 182 (29.9) 92 (33.8) 90 (26.7) 0. 062 -

NIDDM 106 (17.4) 60 (22.1) 46 (13.6) 0.007 0.009

Dyslipidaemia 158 (26.0) 65 (24.0) 93 (27.6) 0. 352 -

Hypertension 261 (42.8) 116 (42.5) 145 (43.0) 0. 934 -

Gastritis 126 (23. 2) 61 (25.1) 65 (21.6) 0. 358 -

Gastro-oesophageal 

reflux

187 (37.8) 81 (29.7) 106 (31.5) 0.659

HP infection (n = 384) 97 (27.2) 30 (29.7) 67 (26.3) 0. 512 -

Corticosteroids 44 (7.2) 27 (9.9) 17 (5.0) 0.027 0.031

NSAID’s 25 (4.1) 15 (5.5) 10 (3.0) 0.150 -

Smoking 113 (19.3) 55 (22.1) 58 (17.3) 0. 169 -

MU (%) 26 (4.3) 20 (7.3) 6(1.2) 0.001 0.229  

(0.091-0.579)

0.007

MU (%), excluding

patients with NSAIDS

(n = 585)

21 (3.6) 16 (6.2) 5 (1.5) 0.003 0. 235  

(0.085-0.650)

-

PPI: proton pump inhibitor; NIDDM: non-insulin depended diabetes mellitus, HP: Helicobacter Pylori infection; 
NSAID’s: non-steroidal anti-inflammatory drugs; MU: Marginal ulcer
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PPI’s to prevent ulcer disease

MU treatment:

In the historic control group five patients needed surgery to treat the MU. In the other patients 

medical treatment with PPI’s alone or combined with Sucralfate® (Ulcogant, Merck BV, The 

Netherlands) was sufficient. Of the patients needing surgery, four were operated due to per-

foration and one because of massive bleeding that could not be controlled endoscopically. 

In three patients the revision was necessary because of ulcer recurrence with symptoms 

who could not be treated conservatively. One patient with a pouch perforation was managed 

conservatively with a bridging nasogastric tube.

In the patients who received PPI prophylaxis, two patients were treated with PPI’s in higher 

dose, three patients also received Sucralfate®.

Table 3. Smoking, NSAID’s and Corticosteroids in patients with marginal ulcers

Total group

N = 26

No PPI

N = 20

PPI

N = 6

P-value  

(Fishers exact)

Corticosteroids 6 (23.1) 6 (30.0) 0 (0.0) 0.280

NSAID’s 5 (19.2) 4 (20.0) 1 (16.7) 1.000

Smoking 9 (39.1) 8 (47.1) 1 (16.7) 0.340

NSAIDs: non-steroidal anti-inflammatory drugs; PPI: proton pump inhibitor

Table 4. Characteristics of MU

Total

(N = 26)

No PPI

(N= 20)

Prophylactic  

PPI (N = 6)

P Value

HP infection (N = 11) 0 0 0 -

Suture material 6 4 2 0.596

Bleeding 4 2 2 0.218

Epigastric Burn 18 13 5 0.628

Abdominal pain 14 12 2 0.365

Vomiting 7 5 2 1.000

Perforation 4 3 1 1.000

MU: Marginal ulcer; PPI: proton pump inhibitor; HP: Helicobacter Pylori infection
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Other gastro-intestinal complaints

Patients in the intervention group had less other gastro-intestinal complaints requiring 

gastroscopy Table 5.

Twenty (7.9%) patients complained of epigastric burn in the historic cohort group compared 

to 11 (3.3%) in the PPI group. Upper abdominal complaints were present in 29 (5.0%) patients 

of which 20 (7.9%) belonged to the historic control group while nine (2.7%) belonged to the 

PPI group. Furthermore, ten (1.7%) patients suffered from late postoperative vomiting, the 

majority (nine patients, 3.6%) belonging to the historic control group.

None of these patients had a pathologic finding at the diagnostic gastroscopy. The difference 

in the occurrence of symptoms between the intervention and historic control group was 

statistical significant for all variables.

Table 5. Gastro-intestinal complaints in patients without MU

Gastro-intestinal  

symptoms

Total

(N = 584)

No PPI

(N= 253)

Prophylactic 

PPI (N = 331)

P-Value Odd’s ratio

(95% CI)

Epigastric Burn 31 (5.3) 20 (7.9) 11 (3.3) 0.016 0.400 (0.188-0.852)

Abdominal pain 29 (5.0) 20 (7.9) 9 (2.7) 0.006 0.326 (0.146-0.728)

Vomiting 10 (1.7) 9 (3.6) 1 (0.3) 0.003 0.082 (0.010-0.653)

PPI: proton pump inhibitor

Ulcer recurrence

Six of the 26 patients with MU suffered from ulcer recurrence. Two of these patients needed 

revision of the anastomosis, one because of ulcer perforation and one because of uncon-

trollable bleeding as previous described. The other four ulcers were treated conservatively, 

one with the adding of Sucralfate® to the PPI. Of the patients with an ulcer recurrence 

five belonged to the historic control group compared to one in the intervention group, this 

difference was not statistical significant p = 0.094.
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Discussion:

In the present study no prophylaxis versus PPI’s and its effect on the occurrence of MUs 

was analysed. The group receiving prophylactic PPI’s showed a significant decrease in the 

occurrence of MUs, compared to the historic control without PPI’s. Next to this decrease, 

PPI’s protect against other complaints as abdominal pain, vomiting and epigastric burn 

without the presence of a MU.

The occurrence of MU after RYGB in the literature varies between 0.6 and 16% (4-8). Although 

the association between MU and acid production is not proven yet, an international survey 

found that most surgeons prefer to treat MU with a PPIs (24). This suggests that gastric acid 

plays a role in MU formation and therefore PPI prophylaxis could prevent its development. 

In the same survey, 88% of the respondents prescribed prophylactic PPI’s postoperative, 

varying in duration form one month till lifelong (24). In this study the occurrence dropped 

from 7.3 to 1.2 percent.

There are several risk factors associated with MU formation. First, the use of NSAID’s is 

associated with the formation of MU. Retrospective analysis only allowed to determine 

the preoperative use of NSAID’s, which was comparable between both groups also in the 

patients who developed a MU. Since both groups received the same counselling on the 

usage of NSAID’s, which was strongly discouraged, there is no reason to assume a difference 

between both groups in the postoperative use of NSAID’s. However, the use of NSAID’s is 

hard to quantify in a retrospective study. All patients from both cohorts were preoperatively 

counselled to quit smoking. Although smoking behaviour was not tested by postoperative 

urine sample analysis for nicotine breakdown products, there is no reason to assume a higher 

rate of patients who quit smoking in one of both cohorts since no preoperative difference 

between both cohorts was present and all patients received the same counselling, nicotine 

was used by nine patients who developed MU and no significance was found between the 

patients in the intervention or the historic control group. However, one of the limitations of 

this retrospective study was the impossibility of the current smoking status of the patients 

who did not develop an ulcer, this requires a large, prospective study. The causal role of DM 

in the development of MU is unclear, however some studies found that patients with DM 

have an increased risk on MU while others did not (5;14;15). Analysis excluding patients with 

non-insulin depended diabetes mellitus showed a persistent protective effect of prophylactic 

PPI’s on the development of postoperative MU whereas the same accounts for patients with 
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reflux disease Table 2. The use of corticosteroids also differed between the groups but still 

a protective effect of PPI’s remained. The multivariate analysis shows that although there 

are preoperative differences between the two groups, the usage of prophylactic PPI’s is still 

independently associated with a lower occurrence of MU. Most patients were screened for 

Helicobacter Pylori (H. Pylori) preoperatively. The presence of H. Pylori was analysed in 

eleven patients with MU in the present study at the time of diagnosis and all these patients 

tested negative. Moreover, most of the literature found no association between H. Pylori 

and MU formation. There is evidence that MU’s are formed by a different pathophysiology 

than general peptic ulcer disease (15;18; 25).

The prophylactic use of PPI’s has been debated (24;26). As previous mentioned 88% of the 

surgeons turned out to be prescribing prophylactic PPI’s for three months after surgery 

with a range of 1 to 6 months (24). No rationale is given for the standard prophylactic use of 

PPI’s nor for the duration of prophylactic usage. In this cohort, the six months course was 

chosen, however, no evidence for duration of prophylactic prescription exists. Two studies 

describe the protective effects of PPI usage against de formation of MUs (15;18). However, 

due to the differences in the occurrence of MU reported in literature, it is difficult to assess 

the real effect of prophylaxis. Furthermore, the follow up time in the studies was short. In 

the study of Garrido et al. 118 subjects were analysed with a follow up of 60 days and all 

received PPI’s for the entire period of follow up. The occurrence of MU was 7.6% in the entire 

group and no higher risk for the usage of NSAID’s was found (18). d’Hondt et al compared 

449 patients in which half received PPI prophylaxis for one month and the other half did not. 

The minimal follow up was six months and the occurrence of MU was 15.6% in the control 

group compared to 0% in the group with prophylactic use of PPI’s (15). In the present study, 

the follow up was at least 15 months in two large groups showing a significant decrease 

in the occurrence of MU during follow up. Recently a meta-analysis was published by Wu 

et al. describing the prophylactic effect of PPI’s in reduction of MU after RYGB, both above 

mentioned studies were included. A total of 2114 patient were included, with a maximum 

of 571 patients in one study. Results of abstracts only were also included, impeding the 

assessment of the methods used. They found that patients on prophylactic PPI treatment 

experienced twice less ulceration compared to the non-PPI group (26).

The treatment of MU by proton pump inhibitors (PPI’s) is internationally accepted and 

advised in different guidelines (21;22). Some add Sucralfate® to their treatment, especially 

when patients experience severe pain because of the ulcers. For refractory MU, more difficult 
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to treat with a PPI, reoperation is sometimes necessary (16;24). In patients with a perforation 

or massive bleeding due to a MU, reoperation is required most of the time (omental patch, 

repair, revision) (27-29).

As a retrospective observational study of symptomatic MU development, it was not possible 

to identify patient compliance to the prophylaxis prescribed. The compliance in patients who 

did not develop postoperative complications is unknown and probably less than expected. 

In literature the compliance in medication among patient undergoing bariatric surgery is 

unknown. The general compliance to medical care after LRYGB is around 75 percent (28;30). 

There is no reason to assume a higher compliance percentage in use of PPIs’.

As displayed in the results, follow up increased during the cohort. This can be explained as 

from halfway 2010 significant adjustments were made to increase follow up to a protocol 

of at least five years. Prior to treatment patients sign a contract submitting themselves to 

an extensive protocol existing of intensive pre and postoperative work up including a yearly 

medical consult.

Another limitation of this study is the performance of postoperative endoscopy only in 

symptomatic patients, thereby missing all asymptomatic ulcers. Literature has shown that 

ulcers can be present without symptoms. Twenty-eight till 100 percent of the patients do 

not experience the ‘typical’ ulcer symptoms as epigastric or abdominal pain, nausea and/

or vomiting and some of the patients have no symptoms at all (6;18). Although perforation 

in patients with an asymptomatic MU is possible, routine performance of postoperative 

gastroscopy to identify asymptomatic ulcers can be discussed since the low yield and the 

invasive character of the diagnostic instrument.

Since there seems to be a difference in pathophysiology between late and early marginal 

ulcers it is not unlikely that local ischemia has a part in the development of a part of the 

marginal ulcers (10). However, it was not possible to investigate this relationship in the 

current study. Therefore, more prospective studies are necessary to assess the difference 

in pathophysiology between early and late marginal ulcers subsequently to the required 

duration of prophylactic PPI’s.
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Conclusion:

The present study is the first with a relatively long term follow up comparing patients with 

and without PPI prophylaxis after laparoscopic Roux en Y gastric bypass. There is a protec-

tive effect of PPI prophylaxis on the development of postoperative marginal ulceration and 

this study recommends routine usage of PPI’s. PPI’s also protect against other abdominal 

complaints as pain, epigastric burn and vomiting, decreasing the number of performed gas-

troscopies without pathologic findings. More, prospective studies are required to determine 

the duration of prophylactic PPI administration necessary.
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