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ABSTRACT

Background and Aim: to compare the early outcome results of laparoscopic versus open
management as laparoscopic management seems to have multiple attractions for surgeons
with marked controversy.

Materials and Methods: All patients of Gastroduodenal perforation were included and
randomized for laparoscopic or open repair. The data obtained from the diagnostic flowchart,
operative details, postoperative morbidities, and mortalities were collected for statistical
analysis.

Results: sixty-six patients were assigned to the group laparoscopic cases and 74 candidates
to the open one. The rate of conversion was 45.5% (n=30/66). The finished laparoscopy
group had a noticeably longer operating time, less postoperative discomfort, a lower rate of
wound infection, and a shorter hospital stay than the open group. Additionally, there was a
decreased incidence of pulmonary problems, wound dehiscence, leakage, ileus, intra-
abdominal collection, and other complications in the laparoscopic group, and re-intervention
than in the open group. The risk factors for conversion included age, preoperative shock, a
high Boey score, a high Mannheim peritonitis index, and co-morbidities. However, by multi-
variate analysis, only preoperative shock and old age were predictors of conversion.
Conclusion: In individuals with low surgical risk, laparoscopic repair is as possible and
secure as compared to open repair (Boey score 0 and 1). Laparoscopic repair has multiple
advantages in comparison with open repair.

Clinical significance: laparoscopic repair of a perforated peptic ulcer has many benefits in
comparison with the open repair; (lower postoperative pain, lower incidence of postoperative
morbidities, better cosmetic outcome, earlier recovery, and shorter hospital stay).
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INTRODUCTION

Despite improvements in perioperative care,
imaging techniques, and surgical management, gastro-
duodenal perforations (GDP) account for 5-10% of
peptic ulcer disease (PUD). They consequently account
for most PUD emergency surgeries (1).

As older age, co-morbidity, and late presentation are
linked with higher mortality rates, identifying, and
modifying these factors are very important to enhance
outcomes, such as early diagnosis and prompt
resuscitation, GDP-induced mortality, and morbidity
call for a well-planned therapeutic approach (2,3).

The laparoscopic repair of perforated peptic ulcers
has increasingly gained popularity against open
ones. Several clinical parameters should be identified
for the selection of candidates for laparoscopic
management (4).

A laparoscope allows easy access to the deep
intraperitoneal recesses, particularly without the need
to extend the abdominal incision midline (5). In this
study, the aim was the re-evaluation of the status of
laparoscopic management of GDP and the release of
a recommendation statement about the perioperative
outcome in comparison to the open approach
according to our 2-center experience.

MATERIALS AND METHODS

This prospective comparative experience was
observed from May 2017 to October 2021, at
Mansoura Emergency Hospital/Egypt and king Faisal
medical complex /Saudi Arabia. The Candidates of
GDP were counseled about the two surgical
approaches and the study participants signed an
informed consent.

All candidates fulfilling the inclusion criteria were
enrolled in the study including an acute abdomen
with a perforated peptic ulcer diagnosed clinically
within 48 hours of the onset of symptoms, and the
patient age is 16-70 years old. In addition, candidates
with absolute contraindications for laparoscopy were
excluded, including those with malignant ulcers, rare
sites of peptic ulcer, other complications with GDP,
and pregnant women with PPU.

A complete history and a full clinical examination,
a laboratory analysis, and an imaging study were all
conducted on all candidate patients.

A clinical assessment and investigation were
conducted to determine the surgical risk based on
the Boey score (6) and the American Society of
Anesthesiologists Association Score (ASA) (7).
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A and B were randomly assigned to laparoscopic or
open pedicled omental patch repairs (8). The results
were sealed inside envelopes and were randomly
selected according to a computer-generated schedule.

Preoperatively, all patients received intravenous
fluids, nasogastric tube decompression, parenteral
analgesics, antibiotics, usual dosages of a proton pump
inhibitor, and deep vein thrombosis prevention. The
postoperative period saw the continuation of these
measures. The two procedures were carried out by an
experienced group of senior surgeons (open and
laparoscopic).

All patients were positioned in a somewhat
reversible Trendelenburg posture for the laparoscopic
procedure. To allow the patient to change positions
freely, straps around the chest and legs were fixed.
Depending on the primary surgeon's preference, the
patient's position was either between the patient's
legs or on the left side of the patient. The first
phase of the method to confirm the diagnosis was an
exploration of the peritoneal cavity.

The measurement of the size of the ulcer was done
in relation to the active laparoscopic tool. Depending
on the diameter, a few stay sutures using absorbable
sutures were placed through the healthy tissue. The
stitches were knotted securely over the omental
patch, as indicated in the figure after an omental
patch had been applied over the ulcer location.

The ulcer edges were clipped as a biopsy when a
stomach perforation was discovered. Both the air-fluid
leakproof test and the methylene blue test were
applied as necessary. Under direct observation,
careful peritoneal lavage with (2—6) liters of warm
normal saline was carried out to thoroughly cleanse
the peritoneal cavity, careful peritoneal cavity draining
using one to three drains, depending on the level of
peritoneal pollution. The decision to switch from a
laparoscopic to an open approach was either made by
the primary surgeon due to technical challenges or
recommended by the anesthesia team because of
cardiopulmonary instability.

The Mannheim Peritonitis Index (MPI), which was
created to predict fatality in cases with secondary
peritonitis (9), is used to evaluate several intraopera-
tive parameters, including the location and diameter
of the perforation, nature of the peritoneal fluid
(clear, purulent, pus), amount of lavage fluids, and
operative time (minutes). Clinical evaluation of the
patient’s postoperative recovery allowed for post-
operative monitoring (Examination of the chest and
abdomen, vital signs, urine production, drain volume,
and fluid nature).
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When bowel movement resumed, the nasogastric
tube was removed, and the patients were then given
permission to sip oral fluids before having complete
oral intake as tolerated. To determine the nature of the
stomach ulcer, a biopsy that was collected was
histopathologically examined (peptic or malignant). To
eliminate Helicobacter pylori, a two-week course of
triple therapy with (Omeprazole, Tinidazole, and
Clarithromycin) was administered, followed by an
eight-week term of oral (PPI) medicine. Patients were
released for follow-up in the outpatient department
once they were pain-free, had no vomiting, were able
to tolerate oral intake, and had no drains.

The endpoints of the study were conversion rate,
operating time, postoperative discomfort, hospital stay
duration, morbidities, and fatalities. Age, gender, length
of symptoms, co-morbidities of the patients, prior
abdominal surgeries, history of anti-ulcer therapy,
history of NSAID use, presence of shock, preoperative
data; operative data; MPI with its variables and post-
operative data; postoperative analgesia requirement,
surgical site infection (SSI), and morbidities. The proper
approval was obtained as the study was ethically con-
ducted in accordance with the Declaration of Helsinki.

Using SPSS version 26, statistical analysis of the
collected data was performed. Descriptive statistics
were computed and provided for continuous
variables. Frequency distributions were used to explain
categorical variables. An appropriate statistical test was
employed to compare the outcomes. If the p-value was
less than 0.05, the difference was deemed statistically
significant.

RESULTS

Our study comprised 160 individuals who were
randomly assigned to laparoscopic or open exploration
and had a clinical diagnosis of acute abdomen owing to
GDP. After randomization, 82 candidates were included
in the open group and 78 cases underwent a laparo-
scopic approach. Twenty patients were examined, and
12 from the laparoscopic cases (15.3%) and 8 from the
open patients (9.7%) were eliminated because of the
finding of other disorders (There were 6 cases with
perforated diverticular disease of the colon and 2 cases
with perforated cancer transverse colon, 4 ones
with perforated cancer recto-sigmoid, 8 ones with
perforated small intestine).

In the 66 cases in the laparoscopic group and the 74
cases in the open one that were included in the final
analysis, the clinical diagnosis of GDP was verified.
Table 1 displays the patient characteristics for the two
groups. Regarding age, gender, the length of the
symptoms, prior anti-ulcer medication, prior NSAID
use, preoperative shock, co-morbidities, and past
abdominal procedures, there were no statistically
significant differences between the two groups.

Preoperatively, the surgical risk was calculated for
the patients who were included using the Boey score
and the American Society of Anesthesiologists (ASA)
score (table 1). No statistically significant difference in
surgical risk between the two groups was found.

Apart from the distribution of gastric ulcers, which
were more common in the open group, there were no
statistically significant differences between the two

Variables

lap (n:66) open (n:74) P

Age, yr (M +SD)

Table 1 - Demographic data
of the studied groups with ASA
and Boey scores

44.88 +15.44 47.56 + 11.99

(3.0%) (13.5%

~
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groups in terms of the MPI, the mean size of the
ulcers, or the location of ulcer distribution, as shown
in table 2.

In this study, 15 cases (45.5%) underwent the
first laparoscopic approach before switching to an
open procedure. The etiology of conversion is shown in
table 2. Following conversion to the open procedure,
the converted cases were shifted to the open group,
which reduced the sum of laparoscopic cases to 36
while increasing the number of patients in the open
cases to 104. After conversion, the surgical risk was
reevaluated in the two groups using the Boey score,
ASA score, and MPI. By having a greater percentage of
patients with Boey scores of 2 or 3 and a higher
Mannheim Peritonitis index, as indicated in table 5, the
cases in the open group had a higher surgical risk than
those in the laparoscopic group.

The distribution of complications between the two
groups was uneven. In the laparoscopic group, there
were 10 complications (in 6 patients), whereas, in the
open group, there were 10 complications (in 38

patients) (distributed as shown in table 3). Surgical site
infection, several pulmonary problems, and wound
dehiscence had the highest rates of sequelae.

Table 3 demonstrates that, although not statistically
significant, the incidence of leakage, ileus, intra-
abdominal collections, and reoperation was lower in
the laparoscopic cases than in the open ones. Eight
patients had leakage (two underwent laparoscopic
surgery and six underwent open surgery), and they
were all treated with open re-exploration. Eight
patients (two in the laparoscopic group and six in the
open group) had intra-abdominal collections that were
all treated with ultrasound-guided tube drainage.

In the group that underwent laparoscopic surgery,
all the patients survived. On the other hand, there were
12 fatalities (11.5%) in the open group because of
pulmonary issues, including pneumonia, sepsis, and
multi-organ failure.

Table 3 shows that the completed operating time in
the laparoscopic group was much longer than the open
groups. According to the decreased daily analgesia

Table 2 - Size, location, parameters lap (n:66) open (n:74) P
and MPl of the ulcers  diameterinmm (M«SD) b2s+211  A%9:198 0789
in each group. location; post pyloric . 52 787 42 566 0.024*
PROOYIONC Mo 23 .16 27
Gastric 0 0.0 16 21.7
MPIMsSD) ... 2198488 2285:598 0267
Etiology of conversion during laparoscopic approach
Cardio-pulmonarydistress Mo A
Difficult manipulation of adhesions 4o L
Improper ulcer localization 2 L
Bowel distension 2 3.1
Improper lavage 8 1A
(™) significant
Lap(n:36) N,% Open(n:104)N,% P

R 2 .55 6. 59 087
Surgial siteinfection 2 .55 % 345 0012
Busstavdomen 0.0 18 174 0067
chest complcations . 2 .55 .2 22 008
PRl Ies 2 .55 10 97 . 076

Recollection 2 55 6 59 0.844
Rty T gy i o
Relnterventon . 2 .55 6. 59 0865
Operative fime, analgesia, and length of hospital stayM £ 8D)
procedure timeinmin 5998:1923 4723177 <0003°
Table 3 - Morbidities, fatalities, Analgesia need 103.99 + 50.01 27027 = 77.21 <0.002*
and the likelihood of reoperation Length of stay /day | 6114201 9654311 . <0.001*

in the groups. Analgesia need (mg pethidine /day)
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Table 4 - Characteristics Parameters Converted cases (n:30) Completed lap. cases (n:36) P
of the cases of converted and  Age /yr (M = SD) 57.00 +5.23 35.78 +9.97 <0.002*
completed laparoscopy groups. i MssD) 2599:421 1977298 . <0003"
Preop.hypotension (N; %) 10@33%) 2(66%) 00T
morbidities N, %) L 9 o 0817
Boeyscore 000 2 8% 2 . 56% 0004
1.00 14 46.7% 16 44.4%
200 gy g
________________ 300 oA B0 00%
Ashscore 100 18 B00% %2 8% 025
200 4 183% 2 e 56%
300 6 o 200 2 56%
________________ 40 o 2 BTR 0 00%
Previous abdo. surgeries 10 33.33% 2 5.6% 0.232

required, postoperative pain in the laparoscopic
cases was much lower than that in the open ones. In
comparison to the open group, hospital stay of the
laparoscopic group was dramatically reduced.

In this study, the converted group (30 patients) and
the group that underwent successful laparoscopy
were compared to establish the determinants of
conversion (36 patients). Table 4 displays the patient
characteristics for both groups.

Table 4 demonstrates that the converted laparos-
copy group had considerably higher rates of age, MPI,
preoperative shock, co-morbidities, and Boey score,
all of which were risk factors for conversion. The
converted group also had a more delayed presentation
than the completed laparoscopy group (35 versus 25
hours; respectively), however not reaching the level of
statistical significance.

By calculating their odds ratios (OR) and 95%
confidence intervals (95% Cl) to establish the predictors
for conversion, characteristics that had been found to
be significant by univariate analysis were examined by
multivariate analysis (stepwise logistic regression test).
Following multivariate analysis, it was discovered
that age and preoperative shock were predictors of
conversion, as indicated in table 5.

The preoperative shock was present in 12

Table 5 - Age, ulcer size, the risk for conversion,
preoperative shock, and the MPI

Parameters Odds ratio (95% C.1.) P
A . 0788 (0.543-0988) . 00217
Ulersize . s111 (08775213) 0.056
MPI 1191  (0.783-1.665) 0.321
Preop. hypotension 133123 (3421-5411411) 0.007*

C.l.=confidence interval, (*) = statistical significance.
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participants in the laparoscopic group in this study. Only
two patients successfully finished the laparoscopic
approach, while ten of them were switched to the open
technique.

DISCUSSION

Since Mouret et al. (1990) performed the first
laparoscopic repair of a perforated peptic ulcer,
numerous clinical trials across the globe have proved
the viability and safety of the procedure (4,10).
Regarding the actual advantages of laparoscopic repair
over open repair, there is still considerable debate. The
goal of the current prospective randomized trial was to
compare the usual open approach to laparoscopic GDP
repair to determine its feasibility and safety.

All patients admitted to our centers during a 48-
month period with a clinical diagnosis of perforated
peptic ulcer were included in this study. Of the 160
patients, 20 were removed from this study because of
their additional pathologies. As a result, 66 individuals
underwent the laparoscopic operation and 74 under-
went the open procedure.

Age, sex, the length of the symptoms, preoperative
shock, co-morbidities, prior abdominal surgeries, Boey
score, and ASA grade were equivalent between the two
groups of patients in our study after randomization. In
contrast to the retrospective study, the results are more
reliable due to the comparable patient features in the
two groups (11), where the authors chose 222 patients
(60 in the laparoscopy group and 162 in the open
group). According to the Boey score and ASA grade, the
patients in their study who were part of the open group
were considerably of older ages, delayed presentations,
and surgical risks, which caused their findings to be
biased in favor of the laparoscopic approach.

Surgery, Gastroenterology and Oncology, 28 (2), 2023
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In the current study, the rate of conversion from
laparoscopic to open procedure was 45.5%, which was
better than the work done in their prospective analysis,
which showed a conversion rate of up to (60%)(12).
Additionally, it was higher than the 28.5 percent
conversion rate that was reported in their prospective
nonrandomized trial of 374 patients (155 laparoscopic
versus 219 open)(13). In our study, only a small number
of patients were randomly assigned to each of the two
groups due to the learning curve, as opposed to the
selective and non-randomized design of previous
studies, which can be blamed for the higher conversion
rate.

Despite the low insufflation pressure and low flow
rate that was used, the most frequent cause of
conversion in the current investigation was cardio-
pulmonary distress after initiating insufflation (21.2%).
In individuals with severe co-morbidities, the preopera-
tive septic shock had been used to explain this
cardiovascular instability. This was in line with a prior
retrospective study (10) that found cardiovascular
instability to be the main factor leading to conversion.

Failure to adequately drain the peritoneal cavity
accounted for the second cause of conversion in our
study due to severe intraperitoneal adhesions, heavy
pyogenic membranes because of the delayed presenta-
tion, and considerable ileus. These factors rendered the
surgery technically challenging and time consuming,
which was inappropriate for patients with such severe
sepsis. These results were in line with those from the
retrospective analysis, which involved 114 patients
who underwent laparoscopic repair and had a 25%
conversion rate (14).

Despite the much longer surgical duration in the
converted group, there was no discernible difference in
the frequency of postoperative morbidities or fatalities
between that group and the one that began explo-
ration by open technique. This was in line with the
findings of a prospective non-randomized trial (15),
which comprised 156 cases for laparoscopic repair and
had a conversion rate of (27%). The authors attributed
this less favorable outcome to the higher hole size in
the converted group and technological challenges. They
highlighted that conversion lengthened operations,
raised costs, and scars left at trocar locations.

Age, preoperative shock, a high Boey score, a high
MPI, and co-morbidities all significantly increased the
probability of conversion in the current study, according
to the univariate analysis. However, only preoperative
shock and advanced age were found to be predictive of
conversion by multivariate analysis. Comparable
research involved 46 patients (30 underwent laparo-
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scopic procedures versus 16 who underwent open
suture repairs) in a non-randomized prospective
analysis with a 17% conversion rate. Preoperative shock
raised the conversion rate up to 50% against 8% in
patients with hemodynamic stability, according to
reports (13,16).

By using multivariate analysis, this study showed
that age was a statistically important predictor of
conversion. This conclusion can be explained by the
higher prevalence of severe co-morbidities in this age
group, which had a negative impact on the general
health of the patients and, consequently, their
readiness for anesthesia during laparoscopy and
delayed presentation. Contrarily, much earlier research
did not include the impact of age on the rate of
conversion (4,16).

According to Lee et al. (2001), the Boey score was
found to be a predictor of conversion (Boey scores of 1,
2, and 3 points, respectively, resulting in 21.4%, 30.2%,
and 81.8% conversion rates)(17). The multivariate
analysis failed to approach significance as a predictor of
conversion, despite the fact that the Boey score in our
study was significantly higher in the converted
laparoscopy group (Boey score 2, 3) than in the com-
pleted laparoscopy group (Boey score 0, 1). The lack of
patients in the laparoscopy group can be used to
explain this.

With a varying cut-off limit between research, some
investigations had found ulcer size as a predictor for
conversion (8-10 mm)(4,16). On the other hand, the
conversion rate in our study was unaffected by the size
of the ulcer, which can be attributed to the fact that the
procedure used (pedicled omentoplasty) was effective
for treating all types of ulcers.

The operating time of the completed laparoscopy
group (61 min) was equivalent to the reported
operating time of roughly 65 min of the prospective
study (13). This can be due to the smaller patient
population and the better laparoscopic capabilities of
our center.

The peritoneal lavage with a considerable amount
of warm saline (2-6 liters) intended to clear deep peri-
toneal recesses can be used to explain why operations
took longer to complete in the laparoscopy group.
Another significant factor was the intra-corporeal
stitching, which took longer, particularly if the edges of
the perforation were friable. These factors were
equivalent to the factors mentioned in earlier studies
(13,16).

As seen by the lower postoperative analgesia needs,
this study showed that postoperative pain in the
successfully performed laparoscopic group was much
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lower than that in the open group. This can be
explained by the minimally invasive design of the
laparoscopes and low degree of tissue stress. This was
in line with the findings of other earlier studies (4,16).

In comparison to the open group, the laparoscopic
group had a much lower rate of wound infection.
This was due to the septic peritoneal material contami-
nating big abdominal incisions during open exploration.
This outcome was in line with the majority of the
other research findings (16-19). However, only a small
number of patients (60 open vs. 32 laparoscopic) were
included in this study.

In this study, the open group experienced a high
incidence of abdominal wall dehiscence (17.3%),
whereas there was no wound affection in the
laparoscopic group. This difference can be attributed to
the higher rate of SSI (34.6%) that affected large
laparotomy incisions in this group of patients with
compromised general health. This was in line with the
findings of other studies, which demonstrated a lower
incidence of wound dehiscence in the laparoscopic
cases compared to the open one, but not statistically
significantly lower rates (13,19).

In this study, the laparoscopic group experienced
less leakage than the open approach, however, the
difference was statistically insignificant. This was
consistent with the research, which showed that the
open group saw a leakage rate of roughly 6% whereas
the laparoscopic group experienced no suture site leak
at all (20).

In our study, the rate of pulmonary complications
was lower in the laparoscopic approach (5.6% vs. 23%
in the open group - but a statistically insignificant
lower rate. The possible causes were the smaller
patient population, delayed presentation, and higher
frequency of co-morbidities in the open approach (8
cases of COPD in the open approach compared to 0 in
the laparoscopic one). This was similar to previous
research (21).

Though not statistically significant, the rate of intra-
abdominal collections was lower in the laparoscopic
approach than in the open one. This can be explained
by the successful irrigation of the laparoscopic
procedure and draining of the peritoneal cavity, which
reaches deep peritoneal recesses. This was in line
with the findings of another study which showed
that laparoscopy had a lower risk of intraabdominal
collection than open surgery (n=2/66 vs. n=4/68) (22).

This study showed that, although not statistically
significant, the rate of ileus was lower in the laparo-
scopic approach than in the open one. When compared
to the open approach, this was explained by greater
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abdominal cavity drainage with less manipulation.
This was in line with the findings of several earlier
investigations (18).

There were no deaths in the laparoscopic group in
this trial, whereas there were 12 deaths (11.5%) in the
open approach, a result that was statistically significant.
Older age, concomitant co-morbidities, late presenta-
tion, and severe sepsis of the open group, which
explained the greater fatality rate, were not connected
to the procedure itself. This was in line with the earlier
work that was done (19).

In this study, the hospital stay of the laparoscopic
group was dramatically reduced compared to the open
(6.11 + 2.01 versus 9.65 + 3.11) one. This was similar to
the findings of other earlier investigations (14,23).

The cosmetic results of the laparoscopic operation
are one advantage. This was mentioned in several
earlier research (10,13). Due to the increased rates
of SSI, wound dehiscence, and lengthy laparotomy
incisions with consequent unsightly scars in the open
approach of our experience, there was a significant
difference in the cosmetic outcome between the
laparoscopic and open approaches.

In our analysis, only two patients with laparoscopy
and six patients with open surgery required additional
exploration due to leakage that was clearly present.
This was in line with the findings of the study by Bertleff
et al., 2009, in which only one case underwent
a laparoscopy, and two cases underwent an open
procedure (13).

There are a lot of drawbacks to this study, namely
the learning curve and the small number of patients
enrolled. Future multicentric prospective randomized
studies are required to verify the results of this study,
especially the predictors of conversion. These studies
with larger number of included patients may prove
other risk factors detected by the univariate analysis
like Boey score, Mannheim peritonitis index and co-
morbidities to be independent predictors of conversion
which will help for better selection of patients
for laparoscopic repair and decrease the rate of
conversion.

CONCLUSION

In patients with low surgical risk, laparoscopic repair
of a GDP is equally viable and safe as the open repair
(Boey score 0 and 1). For eligible individuals, laparo-
scopic repair of a perforated peptic ulcer has many
benefits in comparison with the open repair; (lower
postoperative pain, lower incidence of postoperative
morbidities, better cosmetic outcome, earlier recovery,
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and shorter hospital stay). Old age, severe co-
morbidities, high Boey score, high Mannheim peritoni-
tis index, and preoperative shock are risk factors for
conversion. Preoperative shock and old age are
specifically independent predictors for conversion.

Clinical significance

In individuals with low surgical risk, laparoscopic
repair is as possible and secure as compared to open
repair (Boey score 0 and 1). Laparoscopic repair has
multiple advantages in comparison with open repair.
Laparoscopic repair of a perforated peptic ulcer has
many benefits in comparison with open repair (lower
postoperative pain, lower incidence of postoperative
morbidities, better cosmetic outcome, earlier recovery,
and shorter hospital stay).

Conflicts of interest: none
Funding: none.

Availability of data and materials: available.
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