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Background
Peptic ulcer perforation (PPU) represents the main indication for emergent surgical
intervention for peptic ulcer disease. The study aimed to assess the efficacy and
safety of laparoscopic repair (PPU) in comparison with open repair in low-risk
patients.
Methods
A retrospective study was conducted in a tertiary medical institution that included 98
patients diagnosed with PPU in line with the inclusion criteria. An analysis was
performed to compare patients who underwent laparoscopic surgery (LS) (n=31)
and patients submitted to open surgery (OS) of PPU (n=67). Characterization of LS
and OS was achieved in terms of patients’ demographics, Bœy’s score, PULP
score, and intraoperative and postoperative data.
Results
The patient’s mean age in the LS and OS groups were 48.8 and 51.1 years,
respectively. Most patients in both groups were men (87.1% and 86.5%,
respectively). The mean time for resumption of oral intake after surgery was
2.93 ±1.06 (1–7) days in the laparoscopy group compared with 3.79±0.8 (2–7)
days in the laparotomy group (P<0.0001). The average length of hospital stay was
5.77±1.8 (4–13) days in the LS group and 7.22±1.6 (5–12) days in the OS group
(P=0.0001). Early complications (<30 days) were found in 12 patients (12.2%);
3 (9.6%) in the LS group and 9 (13.4%) in the OS group (P=0.5).
Conclusion
Repair of PPU by laparoscopy is a better alternative to the open approach regarding
reduction of postoperative hospital stay and fast return to daily activity with less
postoperative ileus and wound complications.
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Introduction
The long-standing frequency of peptic ulcer disorder
(PUD) within the community is 5–10% [1]. The
incidence of peptic ulcer sickness based on clinical
analysis ranges from 0.12% to 1.50% [2]. The two
foremost causes for the etiology of PUD were H. pylori
infestation and nonsteroidal anti-inflammatory drugs
(NSAIDs), in addition to less common causes such as
alcohol use, smoking, persistent stress, and senility
[3,4].

As a result of the huge use of proton-pump inhibitors,
there has been a reduction in the prevalence of PUD
within the last three decades, but morbidities are
nevertheless seen in 10–20% of cases [3]. The most
common complication of peptic ulcer is gastrointestinal
bleeding, and perforation comes after it; however, it
shows the main indication for emergent surgical
operation for PUD, and surgical intervention is
inevitable and emergent. The mortality rate for
peptic ulcer perforations is in a range between 1.3%
and 20%, and gastric ulcer perforation mortality (40%)
Wolters Kluwer - Medknow
is higher than perforation of a duodenal ulcer (10%)
[3,5].

The operative treatment for a perforated peptic ulcer
(PPU) necessitates the management of peritoneal
soiling and occlusion of the defect. The choice of
surgical approach, laparoscopy versus laparotomy
according to the patient’s general condition before
the operation, operator preference, expertise, and
vicinity of illness to shorten the operative time as
possible [6] is also important.

The open abdominal surgical procedure has been
widely known to increase the postoperative aches
and is associated with more morbidities (hernia,
partial or complete wound dehiscence, wound
infection, postoperative respiratory complications,
DOI: 10.4103/ejs.ejs_104_23
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and long time to return to normal daily activity), as
compared with a laparoscopic surgical operation [7].

Some studies have demonstrated that laparoscopy
reduces the risk of postoperative complications (i.e.
fewer chest complications, decreased surgical site pain,
reduction of postoperative hospital stay, and fast return
to daily activity) than the open repair [6,8].

The use laparoscopy in the management of perforated
peptic ulcers has been constrained and takes more
time to be accepted. There is much arguing
concerning the advantages of laparoscopic repair in
studies; although it is applicable, there are few
significant advantages because of the limited
number of experienced centers, the necessity of
significant surgical talent, and the increased
occurrence of reoperations owning to leakage on
the repaired perforation, and higher prevalence of
abdominal fluid accumulation secondary to
insufficient washing [8,9].

This study aimed to assess the feasibility, competence,
and safety of the laparoscopic repair of PPU in
comparison with open repair in low-risk patients.
Patients and methods
Ethical consideration
This study was approved by the Research Ethics
Committee, Faculty of Medicine, Tanta University
under reference number (36038/11/22). All utilized
surgical interventions were matching with the relevant
regulations and guidelines of the 1964 Helsinki
announcement and its further modification.

An official formal consent form was obtained from
each recruited patient. The details of the surgical
procedures, possible complications, and risks were
fully explained to all patients before enrollment.
Study design
This retrospective, comparative study was carried out at
Tanta University Teaching Hospital. We enrolled all
patients diagnosed with PPU during the period from
June 2017 to June 2022. All patients included in the
records analysis meeting the preset inclusion standards
were consecutively included. The inclusion criteria for
surgery included low-risk patients between the ages of
18 and 70 years with Boey’s score ≤1 and PULP score
≤7. For the prevention of selection bias, patients with
generalized peritonitis, and a history of upper-
abdominal surgery were excluded, in addition to
patients detected intraoperatively with suspicious
non-juxtapyloric gastric ulcers, and perforations
>15mm.

In all, 223 patients with a preliminary diagnosis of PPU
were admitted to the hospital during the study period.
Of the patients, 125 were excluded in line with the
exclusion criteria. Laparoscopic repair of PPU was
attempted in 38 patients. Out of them, seven
patients had large defects and/or faced technical
issues intraoperatively. They were shifted to
laparotomy, and the remaining 31 patients
subsequently completed the LS repair, while 67
patients have been repaired through the OS technique.

Characterization of surgical repair was achieved in
terms of patients’ demographics, Bœy’s score, PULP
score, ulcer localization, ulcer size, intraoperative data,
postoperative recovery, and short-time period results.

During the study period, there have been no strict
standards for whether the laparoscopic or open
technique should be used for PPU. The choice of
technique was made according to the surgeon’s
technical feasibility, evaluation of the patient’s
medical condition, and input from the attending
anesthetist.
Measured variables
The measured variables were operation time, defect
site, and diameter, time to functional recovery, length
of hospital stay (LOS), postoperative complications,
and mortality. Timing of the technique is from the skin
incision to the dressing of the wound.

Severity scores compromised Boey’s scoring system and
PULP score. Boey’s scoring consisted of three
dangerous factors for postoperative complications
(presence of fundamental comorbidities, preoperative
shock (systolic arterial pressure <90 mmHg), and
duration of symptoms >24 h); every element was
given a score of 1 point, when positive. Boey’s score
for each patient was calculated based on the sum of
points for each risk factor (score 0–3) and was used for
PPU risk stratification [10].

The peptic ulcer perforation (PULP) score was
assessed and calculated for each patient as shown in
Table 1 [11].
Preoperative preparation
Patients with perforated peptic ulcer were diagnosed
radiologically by plain radiograph in an erect position
and/or computed tomography (CT) in doubtful
conditions. Preoperatively, they had been properly



Table 1 Peptic ulcer perforation (PULP) and Bœy’s score

PULP score (0–18)a Bœy’s score(0–3)

Age >65 years 3

Comorbidity

Comorbid active malignant disease or AIDS 1 1 (severe medical illness)

Comorbid liver cirrhosis 2

Concomitant use of steroids 1

Shock 1 1

Time from perforation to admission >24 h 1 1

Serum creatinine >130mmol/l 2

ASA score 2 1

ASA score 3 3

ASA score 4e 5

ASA score 5 7

PULP scores of 0- 7 indicate a low risk of mortality; scores of 8-18 indicate a high risk of mortality [11].

Figure 1

Peptic ulcer perforation.

Figure 2

vSuturing the perforation by 2-0 silk.
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rehydrated by IV fluids, painkillers, a dose of
intravenous proton-pump inhibitor (PPI), and
proper antibiotics. For gastric decompression a
nasogastric tube was used to reduce peritoneal
soiling and prevent aspiration, with urinary
catheterization to show urine output, and to
calculate the efficacy of fluid resuscitation.
The operative technique of the laparoscopic surgical
repair
Patients were placed in the French position in an anti-
Trendelenburg position. The camera was introduced
throughout the supraumbilical 10mm port. Two 5mm
trocars were introduced in the right and left mid-
clavicular line. The liver retraction was achieved
through a 5mm trocar in the subxiphoid region.
The operator works between the patient’s legs to
help with manipulation and laparoscopic knot tying,
and the camera surgeon stood on the patient’s left side.
The spilled contents intraperitoneally were sucked
efficiently in all quadrants as shown in Fig. 1, and
the defect site was closed before proper irrigation. The
Maryland dissector jaw length (2 cm) was used to
measure the defect size. The defect is closed by
approximating the edges by intracorporeal knotting
using 2–0 nonabsorbable silk sutures in an
interrupted manner as shown in Fig. 2. The efficacy
of repair is examined by air leak test, and once it was
confirmed that there was no leak, the repair was then
reinforced by suturing the omental patch over the
repaired defect as shown in Fig. 3. After that, the
peritoneal cavity was carefully washed with normal
saline solution until the fluid became clear and
suctioned to remove all pyogenic membranes. Drains
were inserted in the dependent area to evacuate any
remaining fluid used for irrigation.

After the surgery, the Ryles tube was removed when
the residual gastric aspirates were minimal. The urinary
catheter was typically removed after 1 day, except in
patients who needed close monitoring of hemodynamic
status. Oral intake was started once bowel function
returned. During the postoperative period, all patients
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were continued on intravenous fluids, broad-spectrum
antibiotics, PPI, and painkillers. Drains were removed
before discharge, and patients were sent home,
whereby they were seen at the clinic within 96 hours
after discharge.

Postoperative complications were defined as
complications that occurred within 30 days of
primary surgery, which can be associated with the
disease, or the surgery accomplished.

A surgical site infection (SSI) was an infection
occurring within 1 month after the operation,
involving the skin, with or without the underlying
layers of the incision wound, associated with one or
more of the following: (1) pus discharge, (2) organisms
isolated from aseptically obtained wound culture, (3)
one or more of the following within the wound such as
hotness, redness, swelling, and tenderness.
Figure 3

Suturing the omental pedicle to the repaired site.

Table 2 Distribution of basic characteristics between laparoscopic

Variable Laparoscopic (n=31) Open

Age

Mean±SD 48.8 ±10.9 51.1

Range (26–69) (32

Sex: n (%)

Male 27 (87.1%) 58 (8

Female 4 (12.9%) 9 (1

Bœy score

Mean±SD 0.19±0.4 0.26

Range (0–1) (0

Pulp score

Mean±SD 1.19±1.62 1.58

Range (0–4) (0

Perforation site: n (%)

Gastric 19 (61.3%) 35 (5

Duodenal 12 (38.7%) 32 (4

Perforation size (mm)

Mean±SD 6.7 ±2.5 6.35

Range (1–12) (2–

Significant P< 0.05, a Independent t-test, b Fisher’s exact test, cMann–W
Prolonged postoperative ileus was defined as failure of
return of bowel functions, characterized clinically by
abdominal distension, vomiting, lost abdominal
peristalsis, and absolute constipation, in the absence
of mechanical obstruction.
Statistical analysis
The analysis of recruited data was performed using the
IBM Statistical Package for the Social Sciences (SPSS)
v23. The comparison of outcome variables between the
LS and OS was conducted using an independent t-test
for normally distributed quantitative data, while for the
abnormally distributed data, the Mann–Whitney U
test was used instead. Fisher’s exact and Monte
Carlo exact tests were deployed for the qualitative
data. The P-value was significant at < 0.05.
Results
The present study enrolled 98 patients who had been
submitted to surgical repair of PPU in our department;
LS repair was attempted in 38; the conversion rate was
18.4%; 7 out of 38 patients was shifted to OS repair.
Reasons for conversion were large defects (15mm) in
two cases, tissue friability in three cases, and
hemodynamic instability after pneumoperitoneum in
two cases. The OS was done on 67 patients.

The patient’s demographic data are shown in Table 2.
The patient’s mean age was 48.8 ±10.9 years (range
26–69 years) in the LS group and 51.1±7.5 years
(range, 32-68 years) in the OS group, showing no
statistically significant difference (P=0.2). The
majority of patients in both groups were men (87.1%
and open groups

(n=67) Test of significance P value

±7.5 t a= 1.21 0.2

–68)

6.5%) FETb 1

3.4%)

±0.44 zc=0.6 0.5

–1)

±1.67 zc=0.78 0. 3

–4)

2.2%) FETb 0.5

7.8%)

±2.18 ta=0.7 0.4

15)

hitney U test, d Monte-Carlo exact test.
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and 86.5%, respectively). The Bœy and PULP scores
were 0.19 ±0.4 and 1.19 ±1.62 in the LS group and 0.26
±0.44 and 1.58±1.67 in the OS group, with no
statistically significant difference (P=0.5 and 0.3,
respectively).

The size of the defect was assessed intraoperatively.
The majority of perforations were of size between 0.5
and 1 cm, in both groups. The size of the defect was
6.7 ±2.5 (1–12mm) in group A and 6.35±2.18
(2–15mm) in group B, with no statistically
significant difference (P=0.4).

In the LS group, 12 (38.7%) patients had perforations
located in the anterior wall of the first part of the
duodenum, and 19 (61.3%) of them had gastric
perforations located in the juxtapyloric region. In the
OS group, there were 32 patients (47.8%) who had
duodenal perforations, and 35 patients (52.2%) had
gastric perforations. The perforations in groups were all
repaired using the pedicled omental flap. There was no
statistically significant difference (P=0.5) between the
two groups regarding the location of perforation.

As shown in Table 3, the operation time was not
statistically significantly different (P=0.1) between
the two groups, with the average time being
110.1 ±22.6 (range from 70–150) min in the LS
group and 103.7±18.8 (range from 70 to 145) min
in the OS group. The mean time for resumption of oral
intake after surgery was 2.93 ±1.06 (1–7) days in the LS
group compared with 3.79±0.8 (2–7) days in the OS
group, with a statistically significant difference
(P<0.0001*). The average length of hospital stay
was 5.77± 1.8 (4–13) days in the LS group, and 7.22
Table 3 Comparison of operative data and operative outcomes bet

Variable Laparoscopic (n=31) Open (

Operation time (min)

Mean±SD 110.1 ±22.6 103.7

Range (70–150) (70–14

A dietary resubmission (days)

Mean±SD 2.93±1.06 3.79±

Range (1–7) (2–

Length of hospital stay (days)

Mean±SD 5.77± 1.8 7.22±

Range (4–13) (5–

Complication: n (%)

DVT 0 (0%) 1 (1.

SSI 1 (3.2%) 5 (7.

Abscess 2 (6.4%) 2 (3

Ileus 0 (0%) 1 (1.

Mortality 0 1 (1.
*Significant P< 0.05, a Independent t-test, b Fisher’s Exact test, C Mann
±1.6 (5–12) days in the OS group, with a statistically
significant difference (P=0.0001*).

Postoperative complications were found in 12 cases
(12.2%); three (9.6%) in the LS and nine (13.4%) in the
OS, with no statistically significant difference (P=0.5).

Four patients in our series had intra-abdominal
abscesses: two (6.4%) from the laparoscopic group
and two (3%) from the open group. All of them
were managed by intravenous antibiotics. The
incidence of postoperative ileus was a single case in
the open group. However, the incidence of surgical site
infection was lower in the laparoscopic group (one
patient) versus five patients (7.4%) in the open
group. The only case with mortality was found in
the open group.
Discussion
Patients who endure peptic ulcer disease usually require
urgent surgical intervention to become aware of the
perforation location, repair the defect, and irrigate
intra-abdominal spaces [12].

However, surgeons are regularly confused about which
manner is satisfactory for patients to get hold of
laparoscopic surgical treatment or open procedure [13].

The proportion of laparoscopic PPU repairs has nearly
tripled from 4.5% in 2010 to 11.4% in 2016 (P<0.001),
indicating that more surgeons are utilizing the
laparoscopic approach to repair PPUs [14].

On account of that, the surgeon has increasingly
attempted to use laparoscopic surgical operation for
ween laparoscopic and open groups

n=67) Test of significance P value

±18.8 ta=1.4684 0.1

5)

0.8 t a=4.45 < 0.0001*

7)

1.6 t a=4.1 0.0001*

12)

5%) MCTd 0.5

4%)

%)

5%)

5%) –- –-

–Whitney U test, d Monte-Carlo exact test.
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peptic ulcer disorder, but the findings cannot show a
net result favoring its utility [15].

Therefore, to further assess the feasibility of repairing
the perforation; we performed this study to offer extra
scientific proof concerning this debatable issue.

As known patients suffering from perforated peptic
ulcer have diffuse peritonitis, the overall situation may
be very terrible. Damage control surgery is a crucial
precept within the control of trauma. It is far pressured
that we should save the patient with the least iatrogenic
tissue injury during the repair. Therefore, the best
treatment for these patients is laparoscopic surgery
[15–17].

Open surgery is associated with higher surgical stress
response, but laparoscopic surgical treatment is a
minimally invasive method with plenty of benefits,
which include less intraoperative blood loss,
postoperative pain, and fewer postoperative
complications [18,19]. Therefore, from this angle,
patients with a PPU may additionally gain plenty
from laparoscopic surgical operations due to its
minimally invasive capabilities. The laparoscopic
surgical operation must be accomplished by way of
experienced laparoscopic surgeons [20,21].

In perforated peptic ulcers, the timing between the
appearance of symptoms and the surgical intervention
is a crucial prognostic component and is the cause of
expanded morbidity and mortality [10,22,23]. Every
hour of postponement can also lessen the opportunity
of survival by 2–4% [22]. Most of the cases in our
research were operated on in the first 48 hours from the
incidence of symptoms.

But, not every affected person with PPU is an
appropriate applicant for the laparoscopic technique.
Bœy’s score is a great guide for patient choice that
considers several risk factors including shock on
admission, major illness, and symptom length (>24
hours). The maximum score is 3, which indicates high
surgical risk. The laparoscopic choice is found to be safe
in cases of a Bœy score of 0 or 1 [24].

The PULP score was used to expect 30-day mortality
in cases operated upon for PPU [11,25]. It incorporates
eight variables and the score levels are from 0 to 18
points. Patients are divided into low risk (a score of ≤7
points) with a less than 25%, and high risk (a score of
>7 points), with a greater than 25% risk of.
Furthermore, a PULP score ≥4 could predict
conversion to the open approach, with a sensitivity
of 71.1% and specificity of 70.3% [26]. In our study, we
excluded high-risk cases (PULP score >7) to fairly
compare both techniques (laparoscopic vs. open) to
reduce the effect of the bad general condition in high-
risk patients on selection bias (i.e. the tendency to select
the open technique for high-risk patients) and on
postoperative outcome.

The use of the laparoscopic technique was
recommended in patients who are hemodynamically
stable, with small perforations, as long as the operators
are experienced and the required equipment is present
[27]. Therefore, many centers used laparoscopy first in
the cases, but in some circumstances, conversion
became a must, so a definite rate of conversion can
be expected [12,28,29].

In our study, PPU happened more often in male
patients in both groups and within a median age of
48.8 and 51.1 years for laparoscopic and open groups,
respectively, with no significant difference between
both groups, in line with other studies [13,26,30].
Our study showed that PPU is more common in the
gastric than in the duodenal, which matches with other
studies [30–32]. Regarding both groups, they were
demographically similar, and there has been no
statistically significant difference between them.

In our study, as we were operating on low-risk patients,
there were no significant differences regarding Bœy’s
and PULP scores between the laparoscopic and open
groups (P=0.5 and 0.3), respectively. This matches a
similar study regarding Bœy’s score [33].

When comparing the size of defects between the two
groups, the mean was 6.7mm in LS and 6.3mm inOS.
All of these defects in the open and laparoscopic groups
had been sutured and reinforced by the pedicled
omental flap.

In spite of plenty of studies showing the merits of
laparoscopic repair, in our study, it was associated with
longer operative duration (Laparoscopic 110.1
± 22.6min, open 103± 18.8min, P=0.1), which
matches with other studies [13,14,34]. The reason is
due to the fact that there is a wide field of exposure and
more dissection for successful mobilization in open
repair. Moreover, copious repeated intraperitoneal
wash and simple closure with omental patches
during laparoscopy are more time-consuming, and
those elements might also contribute to the
prolonged period. The overall difference in operative
time between both groups was, however, not
statistically significant. We can explain the small
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difference in operative time, despite the laparoscopic
difficulties mentioned above, by the fact that
meticulous closure of the abdominal wall in such
open cases can be time-consuming in comparison
with port site closure in laparoscopic cases.

The conversion rate of this series (18.4%) matches
other reports (10–20%) [26,30,35]. There are
multiple causes for conversion, the most important
are severe peritonitis, huge perforation size, problem
locating the perforated site, inflammatory adhesion or
shock during operation, difficulty making the operative
field, and friable tissue; all of these are part of the
intraoperative findings, because of this most of the
choices to covert can best be made throughout the
operation.

Concerning the course following the operation, this
study demonstrated a statistically significant difference
in the form of, a lesser period of a Ryles tube, rapid oral
intake, shorter hospital stay, and early return to daily
work in the laparoscopic group in comparison to the
open one, as supported by similar research [13,30,34].

Concerning diet initiation, it was started earlier in
laparoscopic patients and was properly tolerated, it
took place on the mean postoperative day 2.93+-
1.06, in comparison to patients in the open group
initiating diet on the mean postoperative day 3.79
+-0.8. This could be explained by less postoperative
ileus in the laparoscopic group. It is also essential to
show that the length of stay in laparoscopy is
significantly lower (5.7±1.8 days) than the OS group
(7.3+- 1.6) days.

Postoperative early complications took place in 12.2%
of our patients with an overall mortality of 1%. There
were no significant differences among groups in
postoperative complication rates. The LS group
tended to have fewer complications (9.6% LS vs.
13.3% OS, P=0.5); this difference is probably
related to wound-associated complications (1 patient
LS vs. 5 patients OS). Wound-related complications
occur more often after opening than after laparoscopic
surgery, as confirmed in other studies [35,36].

Regarding mortality rate, there was one case in the
open group who developed deep vein thrombosis
(DVT) followed by pulmonary embolism and died
on the 10th postoperative day.
Limitations of the study
Our study had a few obstacles. It was a single-center,
retrospective, nonrandomized study with a small
sample size, which may not be able to show
extensive differences and generalizability. The
patients were not randomized to laparoscopic or
open repair of PPU, because the surgical approach
decision was taken case by case and considering the
patient’s condition, the anesthetist’s opinion, and the
availability of equipment.

Moreover, the number of patients in the laparoscopic
group was small compared with the open group, which
may be attributed to the fact of fear performing the
laparoscopic technique at the start except in excellent
optimum circumstances, availability of the laparoscopic
equipment, and expertise in emergency circumstances.
Lastly, a patient choice bias might exist, as the enrolled
patients were younger than 70 years, hemodynamically
stable, had no prior abdominal surgery, and working on
low-risk patients.
Conclusion
Laparoscopic repair of perforated peptic ulcer is a
better alternative to the open approach regarding
shorter postoperative hospital stay, and return to
normal activity with less postoperative ileus and
wound complications. Despite longer operative time
in laparoscopic technique, with a selection of low-risk
patients, we can encourage minimally invasive surgery
to get benefit from better operative and postoperative
outcomes. We recommend a further large number of
prospective multicentric studies focusing on the
laparoscopic repair of perforated peptic ulcers to
determine its efficacy and safety in both low- and
high-risk patients while accepting higher rates of
conversion. The availability of laparoscopic
equipment and high expertise in emergencies are
some of the obstacles that should be overcome.
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