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AIM: This study compared the short- and long-term efficacy of simple suture with omental patch repair (Graham patch) in open surgery
versus laparoscopic omental patch repair (LOPR) in treating patients with Helicobacter pylori (H. pylori)-associated gastric ulcers with
perforation, and analyzed the incidence of complications.
METHODS: The clinical information of patients who had stomach perforation repair surgery in Deqing People’s Hospital between
January 2021 and January 2022 was retrospectively analyzed. The patients were divided into a control group (n = 54), whose subjects
underwent the Graham patch repair, and an observation group (n = 52), whose subjects underwent laparoscopic gastric perforation repair.
The general characteristics, therapeutic outcomes, intraoperative and postoperative surgical indicators, 1-year postoperative recurrence,
and incidence of various postoperative complications were recorded and compared between the two groups.
RESULTS: A total of 106 patients’ clinical data were included in the study, of which 52 (49.1%) underwent LOPR and 54 (50.9%) were
treated with Graham patch. The general characteristics of the patients in both groups were comparable. The observation group demon-
strated significantly better outcomes in terms of operative time, intraoperative blood loss, and postoperative recovery time compared to
the control group (p < 0.05). Moreover, the observation group had lower rates of postoperative complications and recurrence compared
to the control group (p < 0.05).
CONCLUSIONS: LOPR is a potential therapeutic method for patients with H. pylori-associated gastric ulcers with perforations on
grounds of its superior efficacy and decreased incidence of comorbidities.
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Introduction

Helicobacter pylori (H. pylori) infection is a primary cause
of gastric ulcer development [1], and if left untreated, it
can lead to severe complications such as gastric perforation
[2]. Surgical intervention is one of the primary treatments
for gastric ulcer, gastric perforation, and associated com-
plications caused by H. pylori infection. Among the com-
monly employed surgical techniques are open surgery and
laparoscopic surgery [3]. However, there remains contro-
versy regarding the efficacy and safety of these two surgical
approaches in patients with Helicobacter pylori-associated
gastric ulcers with perforation. In this study, open surgery
involved a simple suture with omental patch repair (Graham
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patch), while laparoscopic surgery employed laparoscopic
omental patch repair (LOPR).

Despite the broad utilization of laparoscopic surgery in vari-
ous surgical procedures due to its minimal invasiveness and
rapid recovery, its application in patients with gastric per-
foration remains challenging. Studies suggest that laparo-
scopic surgery provides advantages, such as reduced post-
operative pain, hospital stay, and recovery time; however,
the complexity of intraoperative procedures and the steep
learning curve for surgeons have limited its widespread
adoption [4–6]. Additionally, the effectiveness of laparo-
scopic surgery in high-risk patients remains uncertain, par-
ticularly in those with severe complications or complex
conditions.

In contrast, open surgery, as a traditional surgical approach,
is a technically mature and simple technique, but it may en-
gender more trauma and a relatively higher incidence of
postoperative complications. Studies have indicated that
open surgery may lead to higher postoperative infection
rates and a greater risk of long-term complications, such
as bowel adhesions and chronic pain [7,8]. Therefore, de-
termining the most appropriate surgical method for differ-
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ent patient populations to minimize postoperative compli-
cations remains a critical challenge for clinicians.
This study compared the short- and long-term efficacy and
complication rates of different surgical methods in patients
with H. pylori-associated gastric ulcers with perforation.
By analyzing and comparing the differences between la-
paroscopic surgery and open surgery in terms of postopera-
tive recovery, comorbidity rates, and long-term prognosis,
this research seeks to provide evidence-based guidance for
clinical treatment. Additionally, the study further explores
the effectiveness of different surgical approaches in patients
with varying severity of conditions, with the goal of offer-
ing insights for selecting appropriate surgical strategies.

Materials and Methods
Study Design

This study retrospectively analyzed the data of patients who
underwent surgical treatment for H. pylori-associated gas-
tric ulcers with perforation at Deqing People’s Hospital be-
tween January 2021 and January 2022. The patients in-
cluded in this study were treated with LOPR, or Graham
patch repair, performed by experienced surgeons. The pa-
tients were divided into the observation group whose sub-
jects were treated with LOPR, and the control group whose
subjects underwent traditional open repair with an omen-
tal patch (Graham patch). The surgical techniques applied
to these patients were determined based on their clinical
condition and the surgeon’s expertise. All patients pro-
vided informed consent to participate in this study, and the
study was designed in adherence to the principles of the
Declaration of Helsinki (2013). This study was approved
by the Ethics Committee of Deqing People’s Hospital (No.
LL2024-K147).
Inclusion criteria for this study are as follows: (1) The
patients included in this study met the diagnostic criteria
for gastric ulcer with perforation [9]; (2) Gastric ulcer was
confirmed by endoscopy, and gastric perforation was con-
firmed postoperatively; (3) Gastric cancer was excluded
following a postoperative pathological examination; (4)
The patients were conscious and had stable vital signs; (5)
The patients demonstrated good compliance with medical
instructions and effectively followed the prescribed guide-
lines; (6) H. pylori infection was detected by rapid urease
test.
Patients demonstrating the following conditions were ex-
cluded from this study: (1) Patients with severe heart, brain,
liver, kidney, or other major organ diseases, or malignant
tumors; (2) Patients who took medications that affect gas-
trointestinal motility during hospitalization; (3) Patients
with impaired consciousness who were unable to complete
the study; (4) Patients with a history of previous abdominal
surgery.

To control for confounding factors, patients with coexist-
ing medical conditions were excluded to more accurately

assess the treatment effects on H. pylori-associated gastric
ulcers with perforation. In addition, specific exclusion cri-
teria were applied during the subject selection process to
ensure consistent clinical characteristics of the study sub-
jects and preclude external variables that may affect effi-
cacy, thereby improving internal validity of the results.

Data utilized in this study, including demographic informa-
tion and clinical presentations, were sourced from the hos-
pital database. Surgical details such as operation time, in-
traoperative blood loss, time for resuming peristaltic sound,
and anus exhausting time were also recorded. Postopera-
tive outcomes were assessed, including treatment efficacy,
recurrence after one year of follow-up, and complication
rates. The treatment is considered markedly effective if
the patient’s clinical symptoms such as high fever and ab-
dominal pain are completely resolved, with complete or
near-complete resolution of the ulcer seen in postopera-
tive endoscopy. The treatment is regarded as effective if
the patient’s clinical symptoms are substantially resolved,
and the endoscopy shows occasional activity of the ulcer.
The treatment is considered ineffective if there was no sig-
nificant improvement in clinical symptoms, and the en-
doscopy shows a progression of the ulcer. The overall ef-
ficacy rate can be computed by the following formula =
(Number of markedly effective cases + Number of effec-
tive cases)/Total number of cases × 100%. The Visick
classification [10] was employed to assess the recurrence
status of patients in both groups one year postoperatively.
There are four grades in this classification: Grade I for good
nutritional status without gastrointestinal symptoms; Grade
II for good nutritional status but with mild gastrointestinal
symptoms; Grade III for no ulcer recurrence but with mod-
erate dumping syndrome, abdominal distension, and diar-
rhea; and Grade IV for ulcer recurrence, poor nutritional
status, and severe postoperative symptoms that affect nor-
mal daily life. The total recurrence rate can be computed
by this formula = (Number of Grade III cases + Number of
Grade IV cases)/Total number of cases × 100%. Postoper-
ative complications include incision infections, abdominal
infections, bowel obstruction, and incision bleeding.

Surgery Methods

Upon being diagnosed with H. pylori-associated gastric ul-
cer with perforation, the patients were required to abstain
from water consumption, with a stomach tube inserted. All
patients received intravenous anesthesia combined with tra-
cheal intubation anesthesia. In the control group, patients
received Graham patch. A midline incision was made in
the upper abdomen to remove intra-abdominal effusion and
gastric contents. The abdominal cavity was explored to lo-
cate the perforation site. The cavity was thoroughly irri-
gated with a large volume of warm saline solution. Af-
ter identifying the location and extent of the perforation, a
small tissue sample was collected for pathological exami-
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Table 1. General characteristics of patients in the two groups.
Variable Control group Observation group χ2/t/Z p

Gender
Male 26 (48.15%) 30 (57.69%)

0.968 0.325
Female 28 (51.85%) 22 (42.31%)

Age 43 (18, 60) 42 (27, 65) 0.627 0.531

BMI (kg/m2) 29.56 ± 4.30 30.69 ± 3.37 1.510 0.134

Educational level
Primary school or below 20 (37.04%) 19 (36.54%)

0.340 0.844Secondary school 27 (50.00%) 28 (53.85%)
University 7 (12.96%) 5 (9.62%)

Note: BMI, body mass index.

Table 2. Comparison of treatment efficacy between the two groups.
Group Number of cases Markedly effective Effective Ineffective Overall efficacy rate

Control group 54 19 (35.19%) 26 (48.15%) 9 (16.67%) 45 (83.33%)
Observation group 52 33 (63.46%) 17 (32.69%) 2 (3.85%) 50 (96.15%)
χ2 4.682
p 0.030

nation. The full thickness of the gastric wall was sutured
intermittently with 3 to 4 stitches, and part of the omental
tissue was selected to cover and reinforce the suture site.
In the observation group, the preoperative preparation and
anesthesia methods were similar to those in the control
group. A small incision (approximately 1 cm) was made
above the umbilicus, through which a pneumoperitoneum
needle was inserted to establish a pneumoperitoneumwith a
pressure of 12–13 mmHg. After removing the pneumoperi-
toneum needle, a trocar was introduced into the abdominal
cavity, and upon removing the trocar’s inner core, a laparo-
scope was inserted. A 10 mm trocar was placed below the
left costal margin along the anterior axillary line, and a 5
mm trocar was inserted at the level of the umbilicus along
the midclavicular line. Through the laparoscope, the ab-
dominal cavity was explored to identify the location, extent,
and surrounding tissue condition of the gastric perforation.
The intra-abdominal effusion and food residue were fully
aspirated, and a tissue biopsy was taken at the perforation
site of the gastric ulcer for pathological examination. The
perforationwas then sutured along the long axis of the stom-
ach with 2–3 interrupted stitches using a size 3 absorbable
suture, with an edge distance of approximately 0.4 cm and a
stitch distance of about 0.5 cm. The perforation was packed
with the omentum, and the sutures were tied off. The ab-
dominal cavity was repeatedly irrigated with saline until the
outflow was clear, and a drainage tube was placed and se-
cured through the operating port.

Statistical Analysis
Statistical analysis was performed using SPSS 20.0 (IBM
Corp., Armonk, NY, USA). Normality of continuous data
was evaluated using the Shapiro-Wilk test. Normally dis-
tributed continuous data are presented as mean ± standard
deviation. A Student’s t-test was used for comparing nor-
mally distributed data between two samples. Non-normally

distributed continuous data, which show significant devia-
tions from normality (p < 0.05 in the Shapiro-Wilk test),
are expressed as median (minimum, maximum), and for
these data, the Mann-Whitney U test was used for com-
parisons between groups. Categorical data are presented
as counts and percentages, and comparisons between two
samples were conducted using the Chi-square test, which
is appropriate for assessing the independence of categori-
cal variables. Statistical significance was considered at p<
0.05.

Results
Comparison of General Characteristics of Patients
No significant differences between the two groups were de-
tected in gender, age, body mass index (BMI), and educa-
tional level (p > 0.05). Detailed general characteristics are
shown in Table 1.

Comparison of Treatment Efficacy
The overall efficacy rate in the observation group was
96.15%, which was significantly higher than the rate of
83.33% in the control group (p < 0.05), suggesting that
LOPR can improve the clinical efficacy in patients with
gastric perforation caused by H. pylori. Detailed data are
shown in Table 2.

Comparison of Intraoperative and Postoperative
Observational Indicators
In terms of intraoperative and postoperative observational
indicators such as operation time, intraoperative blood loss,
time for resuming peristaltic sound, and anus exhausting
time, the observation group significantly outperformed the
control group (p ≤ 0.001). This suggests that LOPR can
effectively improve surgical outcomes and shorten patient
recovery time. Detailed data are shown in Table 3.
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Table 3. Comparison of intraoperative and postoperative observational indicators between the two groups.
Group n Operation time (min) Intraoperative blood loss (mL) Time for resuming

peristaltic sound (h)
Anus exhausting time (h)

Control group 54 80.89 ± 12.77 78.57 ± 17.10 31.17 ± 4.44 33.74 ± 6.45
Observation group 52 64.67 ± 10.80 68.52 ± 13.23 20.27 ± 4.26 21.08 ± 3.64
t 7.047 3.377 12.91 12.39
p <0.001 0.001 <0.001 <0.001

Table 4. Comparison of postoperative recurrence between the two groups.
Group n Grade I Grade II Grade III Grade IV Total recurrence rate

Control group 54 27 (50.00%) 14 (25.93%) 12 (22.22%) 1 (1.85%) 13 (24.07%)
Observation group 52 33 (63.46%) 15 (28.85%) 4 (7.69%) 0 (0.00%) 4 (7.69%)
χ2 5.279
p 0.022

Comparison of Postoperative Recurrence

The one-year follow-up results showed that the total recur-
rence rate in the observation groupwas 7.69%, significantly
lower than the 24.07% in the control group (p< 0.05). No-
tably, there were no Grade IV recurrences in the observa-
tion group, whereas the control group had a Grade IV re-
currence rate of only 1.85%. This indicates that LOPR is
an efficient approach to reducing the recurrence rate of H.
pylori-associated gastric ulcers with perforation. Detailed
data are shown in Table 4.

Comparison of Postoperative Complication Rates between
the Two Groups

The incidence of postoperative complications, including in-
cision infections, abdominal infection, intestinal obstruc-
tion, and intraoperative bleeding, was 3.85% in the obser-
vation group, significantly lower than the rate of 25.93%
in the control group (p < 0.05). This suggests that LOPR
can reduce the occurrence of complications in patients with
gastric perforation caused by H. pylori. Detailed data are
shown in Table 5.

Discussion
The primary objective of this study was to evaluate the
clinical efficacy of LOPR versus Graham patch technique
in open surgery for patients with H. pylori-associated gas-
tric ulcers with perforation. Additionally, this study aimed
to compare the short- and long-term outcomes, as well as
the incidence of postoperative complications, in patients
treated with these two surgical approaches.
Traditional open surgery has a well-established efficacy in
the treatment of gastric perforation. However, this tech-
nique necessitates larger incision and leads to higher inci-
dence of abdominal infections and higher rates of postop-
erative comorbidities, which are the apparent reasons caus-
ing a gradual shift toward laparoscopic repair techniques
in the treatment of gastric perforation [11]. In this study,
we observed that the laparoscopic group had significantly

shorter operative times and reduced intraoperative blood
loss compared to the open surgery group, which is likely
attributable to the enhanced visualization afforded by la-
paroscopy. These findings align with those reported by
Chan et al. [7]. Through small incisions and the use of
imaging equipment, laparoscopic surgery offers a clearer
and magnified view of the surgical field, allowing surgeons
to explore and manage the site of gastric perforation more
rapidly and accurately. The precision of laparoscopic tech-
niques also reduces unnecessary tissue trauma, thereby pre-
serving the integrity of vital intra-abdominal structures and
further minimizing blood loss.
Postoperative recovery indicators—specifically, the time
for resuming peristaltic sounds and anus exhausting time—
were significantly shorter in the laparoscopic group. These
indicators are commonly used to gauge gastrointestinal
function recovery [12]. Shorter recovery times can be ex-
plained by the less disturbance instigated by the laparo-
scopic surgery to the gastrointestinal tract. This is likely
because laparoscopic surgery, through minimally invasive
techniques, reduces direct traction and damage to the gas-
trointestinal tract, thereby better preserving its normal phys-
iological functions [13]. Open surgery, due to its larger in-
cisions and associated trauma, tends to cause greater distur-
bance to gastrointestinal function, which may delay recov-
ery.
Moreover, the laparoscopic group exhibited lower rates
of postoperative complications. Specifically, there was a
reduced incidence of surgical site infections and wound
bleeding, likely due to the smaller incision sizes and de-
creased tissue trauma inherent to laparoscopic surgery [14].
Furthermore, the incidence of abdominal infection and in-
testinal obstruction was significantly lower in the laparo-
scopic group. This may be attributed to the enhanced ab-
dominal visualization in laparoscopic procedures, which
enables more thorough irrigation and suction of resid-
ual gastric content and lavage fluid [15]. By facilitating
the complete removal of abdominal contaminants, laparo-
scopic surgery reduces the risk of infection and adhesion.
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Table 5. Comparison of postoperative complication rates between the two groups.
Group n Infection of incision Abdominal infection Intestinal obstruction Intraoperative bleeding Total complication rate

Control group 54 7 (12.96%) 3 (5.56%) 2 (3.70%) 2 (3.70%) 14 (25.93%)
Observation group 52 1 (1.92%) 1 (1.92%) 0 (0.00%) 0 (0.00%) 2 (3.85%)
χ2 10.077
p 0.002

Nonetheless, it is essential to recognize that H. pylori in-
fection plays a crucial role in ulcer recurrence; therefore,
postoperative eradication therapy is necessary to reduce the
recurrence risk [16].
Tulinský et al. [17] found that the mortality rate in patients
treated with open surgery was significantly higher than in
those with laparoscopic surgery. Laparoscopic surgery can
minimize exposure of abdominal cavity to the external air,
thereby reducing the risk of intraoperative contamination
and postoperative infections. In contrast, open surgery,
which necessitates larger incisions, increases the likelihood
of external contamination of the abdominal cavity, thereby
elevating the risk of postoperative infections. Additionally,
laparoscopic surgery causes less overall trauma to the body,
reducing postoperative pain, shortening recovery times, and
improving patients’ quality of life.
Nonetheless, open surgery still holds clinical importance,
particularly for patients with large perforations or challeng-
ing anatomical variations that may complicate laparoscopic
access. For instance, open surgery may be a safer choice
for patients with severe comorbidities, which can elevate
the safety risk during laparoscopic procedures. In cases
where significant adhesions or anatomical complexities are
encountered, a shift from laparoscopic approach to open
surgery may be necessary to ensure patient safety. A re-
cent propensity-matched study reported that conversion rate
from laparoscopic surgery was 31% [18], which is substan-
tially higher than the rate of 9.4% reported in another study
[3].
It is essential to acknowledge that, despite the benefits of la-
paroscopic surgery, the procedure requires advanced tech-
nical skill and experience, which justifies the need for rig-
orous surgeon training and technical proficiency to ensure
successful outcomes. In complex cases, the need for con-
version to open surgery highlights the importance of indi-
vidualized decision-making. Continued emphasis on skill
enhancement and proficiency in laparoscopic techniques
will help ensure the safe and effective implementation of
this approach.
This study has a few limitations: (1) Owing to the limi-
tations in time, manpower, and budget, only a small-sized
sample was obtained, potentially impacting result accu-
racy. (2) Region-specific characteristics in this single-
center study may affect generalizability of findings to other
populations or settings. Future multicenter studies with
larger samples are warranted to enhance rigor and appli-
cability. (3) This retrospective study was conducted us-

ing the existing records and only a limited set of indicators
were employed for analysis. Prospective studies that adopt
a broader range of indicators are required to ensure more
comprehensive and scientifically valid results.

Conclusions
In conclusion, LOPR offers significant advantages over
the traditional Graham patch technique in the treatment of
H. pylori-associated gastric ulcers with perforation. The
present study demonstrated that the laparoscopic surgery is
superior to the conventional technique in terms of shorter
operation time, lower intraoperative blood loss, shorter
postoperative recovery time, lower incidence of comor-
bidities, and reduced recurrence rates. Thus, laparoscopic
surgery offers a safe and effective option for treatment
of this pathological condition. However, owing to the
demanding technical and equipment requirements, LOPR
should be employed only after considering the patient’s spe-
cific conditions and the availability of medical resources.
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