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Abstract
BACKGROUND 
Peptic ulcer (PU) is an abnormal phenomenon in which there is rupture of the 
mucosa of the digestive tract, which not only affects patients' normal life but also 
causes an economic burden due to its high medical costs.

AIM 
To investigate the efficacy of pantoprazole (PPZ) plus perforation repair in 
patients with PU and its effect on the stress response.

METHODS 
The study subjects were 108 PU patients admitted between July 2018 and July 
2022, including 58 patients receiving PPZ plus perforation repair [research group 
(RG)] and 50 patients given simple perforation repair [control group (CG)]. The 
efficacy, somatostatin (SS) concentration, stress reaction [malondialdehyde 
(MDA), lipid peroxide (LPO)], inflammatory indices [tumor necrosis factor (TNF)-
α, C-reactive protein (CRP), interleukin (IL)-1β], recurrence, and complications 
(perforation, hemorrhage, and pyloric obstruction) were compared.

RESULTS 
The overall response rate was higher in the RG than in the CG. Patients in the RG 

https://www.f6publishing.com
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had markedly elevated SS after treatment, which was higher than that of the CG, while MDA, LPO, TNF-, CRP, 
and IL-1β were significantly reduced to lower levels than those in the CG. Lower recurrence and complication rates 
were identified in the RG group.

CONCLUSION 
Therefore, PPZ plus perforation repair is conducive to enhancing treatment outcomes in PU patients, reducing 
oxidative stress injury and excessive inflammatory reactions, and contributing to low recurrence and complication 
rates.

Key Words: Pantoprazole; Perforation repair; Peptic ulcer; Efficacy; Etress response

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Peptic ulcer (PU), as a chronic disease, may cause complications such as perforation, upper gastrointestinal 
bleeding, and rarely gastric outlet obstruction. Risk factors such as advanced age, a history of PU, Helicobacter pylori 
infection, and the use of nonsteroidal anti-inflammatory drugs further increase the risk of developing the disease. To further 
reduce the associated negative effects of the disease, this study aims to explore and seek new therapeutic models to improve 
the management of the disease.

Citation: Leng ZY, Wang JH, Gao L, Shi K, Hua HB. Efficacy of pantoprazole plus perforation repair for peptic ulcer and its effect on 
the stress response. World J Gastrointest Surg 2023; 15(12): 2757-2764
URL: https://www.wjgnet.com/1948-9366/full/v15/i12/2757.htm
DOI: https://dx.doi.org/10.4240/wjgs.v15.i12.2757

INTRODUCTION
Peptic ulcer (PU), as a disease of the digestive system, is essentially a phenomenon of digestive tract mucosal rupture, 
which mainly appears in the stomach and duodenum[1,2]. The disease may cause complications such as perforation, 
upper gastrointestinal bleeding, and rarely gastric outlet obstruction, which poses a threat to the health of patients[3,4]. 
Risk factors for PU include advanced age, history of PU, Helicobacter pylori infection, and use of nonsteroidal anti-inflam-
matory drugs[5]. The disease may lead to gastrointestinal symptoms such as epigastric pain, burping, vomiting and 
heartburn, hindering the patient’s normal life activities and lowering the quality of life[6]. According to statistics, the 
lifetime risk of PU can be as high as 10%, with at least 4 million people affected by the disease every year, which causes 
these patients to have high medical costs[7,8]. To reduce the negative effects of PU, this study seeks new modalities of 
treatment to improve the management of the disease.

Perforation repair, a surgical procedure used to prevent the recurrence of ulcers in PU, has the advantages of minimal 
invasiveness, low surgical difficulty, low surgical risk and little influence on patients' abdominal organs[9,10]. In the 
study by Varcus et al[11], perforation repair was more effective than open repair in accelerating the recovery of patients 
with PU perforation and was associated with a lower risk of morbidity and mortality, suggesting that the former has a 
clinical advantage over the latter in the treatment of PU. Kim et al[12] also reported that perforation repair is more 
beneficial to digestive tract function recovery and can play a therapeutic role in hemodynamically unstable patients while 
ensuring a good level of safety. Pantoprazole (PPZ), on the other hand, is a proton pump inhibitor that can affect the 
structure and function of the gastric mucosa and reduce the acid secretion of gastric parietal cells, helping alleviate 
diseases such as heartburn, gastroesophageal reflux disease and PU[13,14]. In the research of Moayyedi et al[15], PPZ had 
a preventive effect on gastroduodenal bleeding in patients with stable cardiovascular disease and peripheral arterial 
disease. PPZ, although long-acting, is less available when taken orally than when intravenously injected, so it is often 
administered intravenously[16].

This study proposes that PPZ plus perforation repair has a better therapeutic effect and clinical application value than 
perforation repair alone in PU patients, and the results validated this hypothesis.

MATERIALS AND METHODS
Patient data
The eligibility criteria were as follows: A diagnosis of PU[17], first-time treatment for PU, no contraindications to the 
study medication plans, and complete case data. The exclusion criteria were as follows: Abnormal coagulation function; 
other gastrointestinal diseases; malignant tumor or severe organ dysfunction; psychiatric disorders or serious infectious 
diseases; cardiac and renal insufficiency; and pregnancy or lactation. According to the above eligibility and exclusion 
criteria, 108 PU patients were deemed eligible, whose treatment time was from July 2018 to July 2022. As detailed in 

https://www.wjgnet.com/1948-9366/full/v15/i12/2757.htm
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Table 1, the general data, such as sex and age, of the two groups were clinically comparable (P > 0.05).

Treatment methods
Perforation repair: Each patient underwent endotracheal intubation for general anesthesia, and pneumoperitoneum was 
established using the three-hole technique, followed by placement of the remaining sheath catheters. Abdominal 
exploration was performed to further rule out gastric cancer after drainage of the abdominal fluid and food debris. After 
feeding 0-3 absorbable surgical sutures through the main operation hole with a needle, the Scanlan needle holder was 
used to tie a knot in the cavity according to the conventional upper digestive tract perforation repair method. After 2-4 
stitches, the fixed part of the omentum was covered at the perforation suture. The epiploic foramen was drained 
following irrigation of the abdominal cavity, and the abdomen was closed.

Regarding the administration of PPZ, 40 mg of PPZ in 0.9% normal saline was injected as an intravenous drip during 
postoperative fasting once daily for 3-5 d. PPZ (40 mg) was given twice a day after the initiation of postoperative oral 
food intake, which was supplemented by colloidal bismuth pectin capsules (100 mg) three times a day, for 6-8 wk.

The research group (RG) received PPZ plus perforation repair, while the control group (CG) received perforation 
repair alone.

Outcome measures
Efficacy: If the patient's ulcer surface was basically healed with no inflammation around it, it was considered to be cured. 
A marked response was indicated by the disappearance of the ulcer surface and some inflammation around it. An 
improvement referred to an ulcer area reduction of less than 50.0%. Nonresponse referred to no change or even 
worsening of the ulcer surface.

Somatostatin (SS) and stress response: Five milliliters of fasting venous blood was collected in the early morning before 
and after treatment, and the serum was separated by centrifugation to determine stress-related indices such as SS, 
malondialdehyde (MDA) and lipid peroxide (LPO) using immunoturbidimetry.

Inflammation indices: Enzyme-linked immunosorbent assays were carried out to measure tumor necrosis factor (TNF)-
α, C-reactive protein (CRP) and interleukin (IL)-1β levels in strict accordance with the kit instructions.

Recurrence: Recurrent cases were counted, from which the recurrence rate was calculated.
Occurrence of complications: We observed and counted the number of patients with complications, such as 

perforation, bleeding, and pyloric obstruction, and calculated the overall incidence.

Statistical analyses
In this study, both continuous (represented by mean ± SEM) and categorical variables [denoted by n (%)] were imported 
into GraphPad Prism 7.0 for statistical analysis and graph drawing. To identify intergroup differences, the t test and the χ2 
test were used for continuous and categorical variables, respectively. All analyses relied upon a P < 0.05 statistical 
significance criterion.

RESULTS
General information
The RG and CG had similar general data, such as sex, age, lesion site, alcohol abuse history, and smoking history (P > 
0.05, Table 1).

Efficacy
The overall response rates of the RG and CG were 89.66% (37 cases) and 74.00% (52 cases), respectively. The above data 
revealed a markedly higher overall response rate in the RG than in the CG (P < 0.05, Table 2).

SS, MDA, and LPO
The effects of the two treatment schemes on the stress response of PU patients were evaluated by measuring stress 
response indices such as SS, MDA and LPO. The above indices were similar between the groups prior to treatment (P > 
0.05). In both groups, SS was elevated and MDA and LPO were reduced after treatment, but SS was even higher and 
MDA and LPO were even lower in the RG (P < 0.05) (Figure 1).

TNF-α, CRP, and IL-1β
The inflammatory indicators TNF-α, CRP, and IL-1β were measured to evaluate the effects of the two treatment schemes 
on inflammation in PU patients. As above, these indices were similar between the groups prior to treatment (P > 0.05). An 
evident reduction was observed in TNF-, CRP, and IL-1β in both groups after treatment (P < 0.05), which were more 
extreme in the RG vs CG (P < 0.05, Figure 2).

Recurrence
The number of recurrent cases in the RG and CG was 11 (18.97%) and 18 (36.00%), respectively, which was a lower 
recurrence rate in the RG than in the CG (P < 0.05, Figure 3).
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Table 1 General information of patients with peptic ulcer in the two groups

Indicators Control group (n = 50) Research group (n = 58) χ2/t P value

Sex (male/female) 29/21 35/23 0.061 0.805

Age (yr) 49.10 ± 8.08 48.50 ± 7.21

Perforation site (stomach/duodenum/mixed) 22/20/8 20/27/11 1.025 0.599

History of alcoholism (with/without) 16/34 20/38 0.074 0.785

History of smoking (yes/no) 13/37 13/45 0.189 0.664

Table 2 Therapeutic effects in the two groups of patients with peptic ulcer

Indicators Control group (n = 50) Research group (n = 58) χ2 P value

Marked response 22 (44.00) 30 (51.72)

Response 15 (30.00) 22 (37.93)

Nonresponse 13 (26.00) 6 (10.34)

Overall response 37 (74.00) 52 (89.66) 4.539 0.033

Figure 1 Somatostatin, malondialdehyde and lipid peroxide of patients with peptic ulcer in the two groups. A: Pre- and posttreatment 
somatostatin levels in the two groups; b: Pre- and posttreatment malondialdehyde levels in the two groups; C: Pre- and posttreatment lipid peroxide levels in the two 
groups. aP < 0.05, bP < 0.01. SS: Somatostatin; MDA: Malondialdehyde; LPO: Lipid peroxide.

Occurrence of complications
Both groups of patients suffered from perforation, bleeding, and pyloric obstruction, with overall incidences of 12.00% 
and 0.00% in the CG and RG, respectively. When comparing the groups, the overall complication rate was markedly 
lower in the RG than in the CG (P < 0.05, Table 3).

DISCUSSION
PU is a chronic disease. Although its etiology remains unclear, PU is known to be pathogenically associated with the 
weakening of the gastric mucosal protection mechanism and with excessive gastric acid[18]. The risk of perforation in 
patients with this disease can be as high as 14%. PU perforation generally manifests as diffuse peritonitis and systemic 
septicemia, which may endanger patients' lives[19,20]. This study proposes a therapeutic regimen to treat patients with 
PU perforation in the search for effective treatment options and in the interest of providing a new clinical reference.

This study included 108 PU patients and grouped them by treatment scheme: Those receiving PPZ plus perforation 
repair and those treated by perforation repair alone were assigned to the RG and CG, respectively. In our study, the 
overall response rate of the RG was significantly higher than that of the CG (89.66% vs 74.00%), indicating that PPZ plus 



Leng ZY et al. Peptic ulcer

WJGS https://www.wjgnet.com 2761 December 27, 2023 Volume 15 Issue 12

Table 3 Complications of patients with peptic ulcer in the two groups

Indicators Control group (n = 50) Research group (n = 58) χ2 P value

Perforation 0 (0.00) 0 (0.00)

Hemorrhage 3 (6.00) 0 (0.00)

Pyloric obstruction 3 (6.00) 0 (0.00)

Total 6 (12.00) 0 (0.00) 7.369 0.007

Figure 2 Tumor necrosis factor-α, C-reactive protein, and interleukin-1β of patients with peptic ulcer in the two groups. A: Pre- and 
posttreatment tumor necrosis factor-α levels in the two groups; B: Pre- and posttreatment C-reactive protein levels in the two groups; C: Pre- and posttreatment IL-1β 
levels in the two groups. aP < 0.05, bP < 0.01. TNF-α: Tumor necrosis factor-α; CRP: C-reactive protein; IL-1β: Interleukin-1β.

Figure 3 Recurrence rate of patients with peptic ulcer in the two groups. aP < 0.05.

perforation repair for PUs can help improve efficacy, with better efficacy than perforation repair alone. Previous studies 
have pointed out that although surgical repair is the standard of treatment for most PU patients, its combination with 
proton pump inhibitors may be considered because the combination therapy may not only help reduce surgery-related 
risk but also limit the abuse of proton pump inhibitors, so the two have a certain synergistic role in treatment[21,22]. Tan 
et al[23] pointed out that although perforation repair has the same therapeutic effect as open surgery, the former has the 
advantages of a lower surgical site infection rate, less postoperative pain, and a shorter nasogastric tube use time. On the 
other hand, SS has a positive effect on the healing of PU, which may be related to its inhibition of gastrin secretion[24]. 
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Both MDA and LPO can reflect oxidative stress injury associated with PU; the abnormal upregulation of the former is 
related to the aggravation of cell membrane damage, and the abnormal secretion of the latter is closely related to the 
deterioration of gastric mucosal tissue damage[25,26]. Therefore, stress response indices such as SS, MDA and LPO were 
measured to evaluate the ulcer healing and stress response performance of our PU patients. We found that after 
treatment, RG had a posttreatment SS level that was significantly higher than the pretreatment level and significantly 
higher than the CG posttreatment level, while MDA and LPO were significantly lower, suggesting that PPZ plus 
perforation repair can significantly promote ulcer healing and reduce the stress response. The RG had markedly lower 
inflammatory indices than the pretreatment levels and the CG levels, indicating that PPZ plus perforation repair can 
effectively inhibit inflammation in PU patients. Recurrence was rarer in the RG vs CG (18.97% vs 36.00%), suggesting that 
PPZ plus perforation repair reduces the recurrence risk of PU. In the study by Ng et al[27], PPZ was superior to high-dose 
famotidine in preventing the recurrence of aspirin-related PU, suggesting that PPZ can help to reduce the recurrence risk 
of PU patients, similar to our findings. Our RG had a markedly lower overall incidence of complications such as 
perforation, bleeding and pyloric obstruction than the CG (0.00% vs 12.00%), demonstrating that PPZ plus perforation 
repair can help prevent the risk of complications to some extent. Tulinský et al[28] observed that perforation repair for 
patients with PU perforation was superior to traditional open surgery in terms of safety, and the former helped reduce 
the incidence of postoperative complications and mortality to some extent, which is consistent with our results.

There are several limitations of this study that need to be addressed. First, since the sample size of this study is only 
108, it is necessary to increase the sample size to improve the accuracy of the results. Second, follow-up data were not 
included to analyze the long-term efficacy and prognosis of PPZ plus perforation repair in PU patients. Supplementing 
this study with relevant analyses in this regard will help to further demonstrate the potential clinical advantages of PPZ 
plus perforation repair. Third, this study is a single-center study, and if it can be expanded into a multicenter study, 
information collection bias can be avoided to a certain extent. In the future, supplementary analyses of the above three 
areas for improvement will be carried out gradually.

CONCLUSION
In summary, PPZ plus perforation repair is effective in treating PU, as it can suppress the stress response by downregu-
lating MDA and LPO and upregulating SS and can inhibit the inflammatory response by downregulating TNF-α, CRP 
and IL-1β while reducing the risks of recurrence and complications. Our findings provide a new theoretical basis for the 
prevention and treatment of PU patients, as well as provides a novel treatment choice for PU management.

ARTICLE HIGHLIGHTS
Research background
Peptic ulcer (PU) is an abnormal phenomenon of rupture of the mucosa of the digestive tract, which not only affects 
patients' normal life but also causes an economic burden due to its high medical costs.

Research motivation
There is an urgent need to improve the management of PU from the treatment model and to provide effective treatment 
options and new clinical references for patients with the disease.

Research objectives
This study investigated the efficacy of pantoprazole (PPZ) plus perforation repair in patients with PU and its effect on the 
stress response.

Research methods
The study subjects were 108 PU patients admitted between July 2018 and July 2022, including 58 patients receiving PPZ 
plus perforation repair [research group (RG)] and 50 patients given simple perforation repair [control group (CG)]. The 
efficacy, somatostatin (SS) concentration, stress reaction [malondialdehyde (MDA), lipid peroxide (LPO)], inflammatory 
indices [tumor necrosis factor (TNF)-α, C-reactive protein (CRP), interleukin (IL)-1β], recurrence, and complications 
(perforation, hemorrhage, and pyloric obstruction) were compared.

Research results
The overall response rate was higher in RG than in CG. RG had markedly elevated SS after treatment, which was higher 
than that of CG, while MDA, LPO, TNF-α, CRP, and IL-1β were significantly reduced to lower than those in CG. Lower 
recurrence and complication rates were identified in RG.

Research conclusions
Therefore, PPZ plus perforation repair is conducive to enhancing treatment outcomes in PU patients, reducing oxidative 
stress injury and excessive inflammatory reactions, and contributing to low recurrence and complication rates.
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Research perspectives
PPZ plus perforation repair is effective in the treatment of PU patients, which can inhibit stress response by down-
regulating MDA and LPO and up-regulating SS, alleviate inflammation by down-regulating TNF-α, CRP and IL-1β levels, 
and help reduce the risk of recurrence and complications. Our paper develops a theoretical foundation for the prevention 
and treatment of PU patients and provides a new treatment option and direction for the management of the disease.
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