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Abstract

Introduction: Perforation is a dangerous complication of peptic ulcer disease and requires emergency surgical treat-
ment. In recent decades laparoscopic repair of duodenal perforation has been widely used in emergency abdominal
surgety.

Aim: To analyze laparoscopic and open surgical treatment of 120 consecutive patients with perforated duodenal ulcer.
Material and methods: The study included a group of 120 consecutive patients, operated on for perforated duodenal
ulcer in a single institution. Laparoscopic or open repair with or without an omental patch was performed. The value
of the Boey score was investigated in predicting the outcomes of treatment in the entire study group.

Results: In 61 (50.8%) cases open repair was performed, in 56 (46.7%) cases laparoscopic repair, and in 3 (2.5%)
cases conversion was performed. In the laparoscopy group the mean hospital stay was 5 days (range: 3—14), in the
open group 11.7 days (range: 6-63), and in the conversion group 9.3 days (8-10) (p < 0.001). There was a signifi-
cant difference between characteristics of patients in the laparoscopic groups: in the second period of laparoscopic
procedures (2014-2017) the duration of the operation was significantly shorter and the number of postoperative
complications was significantly lower than in the initial study group (2010-2013).

Conclusions: The laparoscopic approach is an effective method for treatment of perforated duodenal ulcer in select-
ed cases. A number of 20-25 cases for the surgeon operating with the laparoscopic method is sufficient to achieve
an acceptable level of expertise. More prospective randomized studies are needed to evaluate the effectiveness of
laparoscopic repair of perforated duodenal ulcer.
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forations is in the range 10-40% [4, 6]. The cause of

Introduction 70% of deaths in patients with PUD is perforation [7];

Perforation is a life-threatening complication of
peptic ulcer disease (PUD) and requires immediate
surgical intervention in most cases [1].

Despite the dramatic decrease in the incidence
of PUD, the relative percentage of perforated ulcers
remains stable [2, 3]. Perforation occurs in 2-10% of
cases of PUD with a high risk of mortality, especially
among the elderly [4, 5]. The mortality rate of PUD per-

in-hospital mortality rates vary from 5% to 24% [8-11].

Simple closure with or without an omental patch
is the most common and accepted emergency pro-
cedure in many centers [12, 13].

In recent decades laparoscopic repair of duode-
nal perforation has been widely used in many clinics
in the USA, Western Europe and Asia, with favorable
results [1, 12, 14-18].
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Nathanson et al. (1990) reported the first success-
ful laparoscopic suture repair for perforated peptic
ulcer [19]. The first laparoscopic sutureless repair for
perforated duodenal ulcer was performed by Mouret
et al. They used fibrin glue and covered the perfora-
tion with an omental patch [20]. The concept of su-
tured closure is the laparoscopic counterpart to the
open technique, whereas non-sutured repair does not
require laparoscopic suturing skills and has the ad-
vantage of shorter operative time [21-23].

Simple closure of the perforation with an omen-
tal patch is a technically easy, reliable and preferable
method [24-26]. Laparoscopic repair of perforated
duodenal ulcer is superior to conventional open re-
pair in terms of reduced pain, shorter hospital stay,
better cosmetics and wound healing, and lower in-
cidence of incisional hernias [16, 27]. Some authors
adhere to strict selection of patients with perforated
peptic ulcer for laparoscopy and use it for low-risk
patients [5]. Others adhere to a “laparoscopy-first”
policy in the treatment of perforated peptic ulcer
[12]. Laparoscopic repair of perforated duodenal
ulcer has been used for a long time, but still many
questions are controversial.

Aim
The aim of this study was to analyze laparoscopic

and open surgical treatment of 120 consecutive pa-
tients with perforated duodenal ulcer.

Material and methods

The study included a group of 120 consecutive
patients, 108 (90%) males and 12 (10%) females,
treated in a single institution. The average age of
patients was 46.4 (range: 18-89) years. After the
diagnosis of a perforated ulcer the treatment was
stratified according to the severity of the disease.
The Boey score, used for evaluation of the severity of
the disease, is based on the available information of
the following three criteria: shock at admission (sys-
tolic blood pressure < 90 mm Hg), severe medical ill-
ness (ASA IlI-V), and delayed presentation (duration
of symptoms > 24 h). For this scoring system, the
patient is given one point for each positive criteri-
on, with possible scores of 0-3. Patients with a Boey
score of 0—2 were subjected to laparoscopy or lapa-
rotomy at the discretion of the consulting surgeon.
Patients with a Boey score of 3 were considered for

Table I. Characteristics of patients according to surgical approach

Characteristic Laparoscopy group Laparotomy group Conversion group P-value
(n = 56, 46.7%) (n =61, 50.8%) (n=3,2.5%)
Male 54 (96.4%) 51(83.6%) 3 (100%) 0.058564
Age, median (range) [years] 40.3 (18-63) 51.9 (19-89) 48.7 (48-50) 0.000448
Preoperative delay, 4.2 (0.4-12) 23.8 (0.5-240) 3.3 (2-5) 0.003396
median (range) [h]
ASA class, n (%): 0.00213
| 5(8.9) 1(1.6) 0
I 23 (41.)) 9 (14.8) 1(333)
I 25 (44.6) 30 (49.2) 2(66.7)
\Y; 3(5.4) 18 (29.5) 0
Vv 0 3(4.9) 0
Boey score, n (%): <0.001
0 26 (46.4) 8 (13.1) 1(333)
1 26 (46.4) 24 (39.3) 1(33.3)
2 4(7.2) 22 (36.1) 1(33.3)
3 0 7 (11.5) 0
Duration of operation, median 94 (45-140) 126 (60-180) 173 (150-210) < 0.001
(range) [min]
ASA — American Society of Anesthesiologists.
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laparotomy. The characteristics of the patients are
presented in Table I.

Preoperative workup included plain X-ray of ab-
domen and chest, computed tomography (CT) of
abdomen, and esophagogastroduodenoscopy in
selected cases. Two scoring systems — American
Society of Anesthesiologists (ASA) class and Boey
score — were used for evaluation of the patients’
condition.

Open procedures were performed by upper me-
dian laparotomy. The perforation site was repaired
with Vicryl 3-0 (Johnson & Johnson International, Eu-
ropean Logistics Centre, Diegem, Belgium) or PDS 3-0
(Johnson & Johnson International, European Logistics
Centre, Diegem, Belgium) or Caprofil 3-0 (Ethicon, Di-
vision of Johnson & Johnson Medical Limited, Living-
ston, Scotland) stitched by a round body needle tied
over an omental patch or without it.

In all the laparoscopic procedures we used the
Lloyd-Davies position with reverse Trendelenburg
tilt. All the procedures were performed by surgeons
experienced in laparoscopy and intracorporeal su-
turing. The surgeon stood between the patient’s
legs, and the camera operator stood at the patient’s
left side. Pneumoperitoneum was created by a Ver-
ess needle or with open placement of the first trocar
(pressure of 12-14 mm Hg). The first 10 mm trocar
for the telescope was placed in the infraumbilical
region. A 45° telescope was used for all the proce-
dures. After confirmation of the diagnosis, 3 addi-
tional working trocars were placed: a 5 mm trocar

in the right subcostal region at the anterior axillary
line, a 5 mm trocar in the left subcostal region at
the midclavicular line and a 10 mm trocar in the
right subcostal region at the midclavicular line for
the fan liver retractor (Medtronic, Norwalk, Con-
necticut, USA). After checking the abdominal cavity
and identification of the perforation site, the latter
was repaired with a PDS 3-0 or Caprofil 3-0 stitch by
a round body needle tied over an omental patch or
without it (Photos 1, 2). During laparoscopic repair
we used intracorporeal or extracorporeal knotting
techniques.

Procedures were completed with leak testing.
After repair of the perforation site, the abdominal
cavity was irrigated with 4-6 liters of normal saline
solution. The abdominal cavity was drained routine-
ly. The subhepatic tube, placed on the stitched ulcer,
was removed in 3—4 postoperative days.

In the postoperative period all the patients re-
ceived intravenous fluids, broad-spectrum antibiot-
ics, intravenous proton pump inhibitors (PPI), and
analgesics, and underwent gastric decompression
by a nasogastric tube for 1-2 days. A liquid diet was
prescribed to the patients on the second day after
the operation, which gradually progressed to a full
diet with restoration of bowel movements. Upon
being-discharged, the patients received oral proton
pump inhibitor (PPI) medication for 8 weeks.

The study was approved by the Ethics Committee
of Yerevan State Medical University. This study is the
first and largest one in the Republic of Armenia.

Photo 1. Laparoscopic repair. Stitching of per-
foration
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Photo 2. Laparoscopic repair with omental
patch. The process of extracorporeal knotting
technique
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Statistical analysis

The data were collected, entered into a database,
and statistical analysis was performed by MS Excel
2007 (Microsoft Corp., USA). For calculation of the
p-value, the ANOVA test (F-test) and y? test (chi-
squared test) were used. A p-value of less than 0.05
was considered statistically significant. During cal-
culation of the p-value the rows and columns having
only results of 0 were excluded.

Results

In this study we retrospectively reviewed 120
consecutive patients operated on for perforated du-
odenal ulcer during the last 8 years (April 2010 to
December 2017). The results of the study reveal that
in 37 (30.8%) patients perforation was the first man-
ifestation of PUD. Nonsteroidal anti-inflammatory
drugs (NSAIDs) were used in the past by 16 (13.3%)
patients. There were 92 (76.7%) smokers and 29
(24.2%) alcohol abusers. In the laparoscopy group
11 (19.6%) patients had abdominal operations in
the past: 10 patients had open appendectomy and
1 patient had inguinal open hernioplasty. In the open
group 17 (27.9%) patients had laparotomy for vari-
ous reasons in the past: perforated duodenal ulcer
(3 cases), appendicitis (8 cases), appendicitis with
abdominal hernia (2 cases), cholecystitis (1 case),
gynecological (1 case), penetrated injury of abdo-
men (2 cases). In the conversion group no patient
had abdominal procedures in the past.

The diagnosis was based on clinical (abdominal
pain, muscle guarding, rebound tenderness), en-
doscopic and radiological signs (pneumoperitone-
um). The X-ray examination revealed pneumoperi-
toneum in 66 (55%) cases, in 14 (11.7%) cases it
was revealed on double X-ray examination, and in
40 (33.3%) cases X-ray results were negative. Com-
puted tomography scan performed in 46 cases re-
vealed free air and fluid in the abdominal cavity.

All the patients had symptoms of peritonitis.
In 13 (10.8%) cases there was localized peritonitis
in the upper abdomen, in 20 (16.7%) generalized
peritonitis, and in 87 (72.5%) generalized perito-
nitis with frank pus and pyogenic membranes all
over the abdomen. Only 75 (62.5%) patients were
admitted to hospital during the first 6 h from the
moment of the perforation. In the laparotomy group
18 (29.5%) patients had symptoms of septic shock,
16 (26.2%) patients had severe cardiovascular and
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pulmonary diseases, and 22 (36.1%) patients were
admitted to hospital later than 24 h from the onset
of symptoms of perforation.

The outcomes of the treatment according to sur-
gical approach are presented in Table II.

In the laparoscopy group simple closure was per-
formed in 16 (28.6%) patients, and omental patch
repair was performed in 40 (71.4%) patients.

The laparoscopic repair of perforated peptic ulcer
was performed by 3 surgeons.

In the laparotomy group 9 patients had simple repair
(14.8%), 49 patients had omental patch repair (80.3%),
and 3 patients had ulcer excision and repair (4.9%).

Three cases were converted to an open procedure
due to difficulty of identification of the perforation
site (1 patient) and challenging repair (2 patients).
In all 3 (100%) cases omental patch repair was per-
formed.

Patients who underwent laparoscopic repair were
younger, the duration of symptoms was shorter, and
they were mainly ASA class |, Il and lll. The majority
of the cases with ASA class Ill and IV were in the
open group.

There was one fatal outcome in the laparosco-
py group (cardiovascular incident, Boey score 1) and
17 in the laparotomy group (6 patients with a Boey
score of 3, 10 patients with a Boey score of 2, and
1 patient with a Boey score of 1). In the laparotomy
group the causes of death were cardiovascular com-
plications in 9 cases, pulmonary complications in
5 cases, and postoperative complications in 3 cases.

Leak from the suture line developed in 6 cases
(3 in the laparoscopy group and 3 in the laparotomy
group). In all cases the leak was revealed by drain
control. All 3 cases in the laparoscopy group were
managed conservatively by nasogastric tube aspira-
tion and subhepatic drainage for 7 days. None of the
patients required reoperation. No residual intraperito-
neal abscess was detected in the laparoscopy group.

In the open group 1 patient with suture leak
was managed conservatively, and 2 cases required
reoperation. In 2 cases of reoperation feeding jeju-
nostomy was performed. One patient died after the
reoperation due to suture leak as a result of cardio-
vascular complications.

For this analysis two periods (2010-2013 and
2014-2017) after implementation of the laparo-
scopic method were compared. During the first peri-
od 26 procedures were performed, while during the
second period there were 30 procedures (Table I1I).
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There was a significant difference in the duration
of the operation, postoperative complications and
mortality between groups. All the cases of suture
leak occurred during the first period.

In comparison of characteristics and outcomes of
patients with a Boey score of 0 and 1 in the laparos-
copy group no statistically significant difference was
revealed for duration of the operation, postoperative
complications, duration of hospitalization or mortal-
ity (Table IV). Duration of operation, number of post-
operative complications, duration of hospitalization
and mortality rate were shorter/lower in cases with
a Boey score of 0 than in those with a Boey score of 1.
Analysis of higher Boey scores for laparoscopically
treated patients was impossible due to the low num-
bers of patients.

Due to the policy of patients’ allocation into treat-
ment groups, only the group with a Boey of score 1
underwent comparable numbers of laparoscopic and
open surgical procedures. There was a statistically

significant difference between the groups for two
characteristics of patients with a Boey score of 1: du-
ration of operation and length of hospitalization were
shorter in the laparoscopy group (Table V). There was
no difference in morbidity or mortality between open
and laparoscopic groups with a Boey score of 1.

Discussion

Proton pump inhibitors and H. pylori eradication
therapy have significantly decreased the rate of PUD
complications, but perforation of duodenal ulcer is
still quite frequent in developing countries [28, 29].

Guidelines for management of intra-abdominal
infections of the World Journal of Emergency Sur-
gery (2013) note that surgery is the treatment of
choice for perforated peptic ulcer [30]. The laparo-
scopic approach for perforated peptic ulcer has sig-
nificant advantages. It allows better visualization, is
less traumatic and allows quick recovery after the

Table Il. Outcomes of treatment according to surgical approach

Characteristic Laparoscopy group Laparotomy group Conversion group P-value
(n =56, 46.7%) (n =61, 50.8%) (n=3,25%)

Postoperative complications, 6 (10.7%) 27 (44.3%) 0 0.000147
cases
Without postoperative 50 (89.7%) 34 (55.7%) 3 (100%) 0.000147
complications, cases
Complications according to Clavien-Dindo classification, n (%): 0.0044

Grade | 0 2(3.3) 0

Grade |l 2(3.6) 5(8.2) 0

Grade llla 3(5.4) 0 0

Grade Illb 0 2(3.3) 0

Grade IV 0 1(1.6) 0

Grade V 1(1.8) 17 (27.9) 0
Suture leak, n (%) 3(5.4) 3(4.9) 0 0.916771
Abdominal abscess, 0 2(3.3) 0 0.37396
peritonitis, n (%)
Wound infection, n (%) 0 4 (6.6) 0 0.135182
Pulmonary complications, n (%) 3(5.4) 14 (23) 0 0.018872
Bowel obstruction, n (%) 0 1(1.6) 0 0.614055
Other complications, n (%) 1(1.8) 18 (29.5) 0 0.000165
Reoperation, n (%) 0 5(8.2) 0 0.080205
Length of hospital stay, median 5(3-14) 9.8 (6-31) 9.3 (8-10) < 0.001
(range) [days]
Mortality, n (%) 1(L8) 17 (27.9) 0 0.000316
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Table lll. Comparison of characteristics of patients and outcomes of treatment in laparoscopy groups

Characteristic Periods P-value
2010-2013 2014-2017
(n = 26, 46.4%) (n = 30, 53.6%)

Male 26 28 0.18
Age, median (range) [years] 39.7 (21-59) 40.9 (18-63) 0.7265
Preoperative delay, median (range) [h] 3.7 (0.4-10) 4.7 (0.5-12) 0.2305
Previous abdominal operations 5 6 0.9424
ASA class: 0.514

I 1 4

| 10 13

I 13 12

\% 2 1

V 0 0
Boey score: 0.4745

0 11 15

1 14 12

2 1 3

3 0 0
Duration of operation, median (range) [min] 101 (45-140) 89 (50-130) 0.043
Postoperative complications 5 1 0.054
Complications according to Clavien-Dindo classification: 0.301

Grade | 0 0

Grade |l 1 1

Grade llla 3 0

Grade Illb 0 0

Grade IV 0 0

Grade V 1 0
Suture leak 3 0 0.0558
Pulmonary complications 2 1 0.47
Other complications (urinary retention) 1 0 0.0278
Length of hospital stay, median (range) [days] 5.4 (3-14) 4.7 (3-9) 0.2989
Mortality 1 0 0.0278

operation [12, 31]. Bertleff and Lange conclude that
laparoscopic repair of perforated peptic ulcer should
be the treatment of choice [4].

Patients’ selection for laparoscopic repair is still
disputable. There are no firm criteria for patient se-
lection for the laparoscopic approach [9, 12]. Gua-
dagni et al. suggest reserving laparotomy for high-
risk patients who had septic shock on admission,
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severe cardiopulmonary comorbidities, or a history
of upper abdominal surgery [12, 16, 22]. In some
surgical departments of western Denmark the lap-
aroscopic operation for perforated peptic ulcer was
performed without any selection criteria with low
mortality but higher risk of re-perforation [32].

In our study the Boey score was used for patients’
selection. Preoperative patients’ selection resulted in
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Table IV. Characteristics of patients with Boey score of 0 and 1 in laparoscopy group

Characteristic Boey 0 Boey 1 P-value
(n = 26, 50%) (n = 26, 50%)

Male 26 25 0.313
Age, median (range) [years] 39.3 (18-63) 40.9 (21-60) 0.6735
Preoperative delay, median (range) [h] 3.6 (0.4-12) 4.6 (0.5-12) 0.2865
Systolic blood pressure < 90 mm Hg 0 2 0.149
Comorbid diseases 2 7 0.067
Previous abdominal operations 6 3 0.271
ASA class: < 0.001

| 5 0

Il 21 2

1l 0 21

% 0 3

\ 0 0
Duration of operation, median (range) [min] 90 (45-130) 100 (50-140) 0.16
Postoperative complications 2 4 0.385
Complications according to Clavien-Dindo classification: 0.687

Grade | 0 0

Grade |l 1 1

Grade Illa 1 2

Grade Illb 0 0

Grade IV 0 0

Grade V 0 1
Suture leak 1 2 0.552
Pulmonary complications 1 2 0.552
Other complications 1 0 0313
Length of hospital stay, median (range) [days] 4.7 (3-12) 5.2 (3-14) 0.49
Mortality 0 1 0313

acceptable results in the laparoscopy group: young
patients with duration of symptoms up to 12 h, ASA
class I, I and Ill, without severe cardiopulmonary co-
morbidities or septic shock on admission. Ten dif-
ferent scoring systems were suggested for patients
with perforated peptic ulcer, and four of them are
specific for this group (the Boey score, the Hacettepe
score, the Jabalpur score and the Peptic Ulcer Per-
foration (PULP) score) [33]. Many authors note that
the Boey score is easier to use, specific for perfo-
rated peptic ulcer and provides valid prediction of
morbidity and mortality. The Boey score is widely
used in many clinics [4, 13, 33-35]. A Boey score of
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0 or 1 predicts favorable outcomes for laparoscopic
and open interventions for perforated peptic ulcer,
and a score of 3 is considered a contraindication for
laparoscopic repair of perforated peptic ulcer [4, 22].

Based on the Boey score we excluded all patients
with cardiovascular and respiratory comorbid dis-
eases and severe peritonitis (Boey score 3) from the
laparoscopy group. Fifty-four patients (91.5%) had
a Boey score of 0 or 1 in the laparoscopy and conver-
sion groups, 32 (52.4%) patients in the open group.
In the laparoscopic group the results between Boey
score 0 and Boey score 1 patients did not differ sig-
nificantly.
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Table V. Characteristics of patients with Boey score of 1 in open and laparoscopy groups

Characteristic Laparoscopy and Laparotomy group P-value
conversion groups (n=24,47.1%)
(n=27,52.9%)

Male 26 20 0.120
Age, median (range) [years] 41.2 (21-60) 48.7 (23-87) 0.082
Preoperative delay, median (range) [h] 4.5 (0.5-12) 5.9 (0.5-24) 0.27
Systolic blood pressure < 90 mm Hg 2 1 0.623
Comorbid diseases 7 4 0.422
Previous abdominal operations 3 8 0.054
ASA class: 0.411

| 0 0

Il 2 2

I 22 16

\% 3 6

Vv 0 0
Duration of operation, median (range) [min] 100 (50-140) 132 (90-180) 0.003
Postoperative complications 4 5 0.574
Complications according to Clavien-Dindo classification: 0.268

Grade | 0 1

Grade Il 1 3

Grade Illa 2 0

Grade Illb 0 0

Grade IV 0 0

Grade V 1 1
Suture leak 2 0 0.174
Wound infection 0 1 0.284
Pulmonary complications 2 2 0.902
Other complications 0 1 0.284
Length of hospital stay, median (range) [days] 5.3 (3-14) 9.9 (7-20) < 0.001
Mortality 1 1 0.932

Conversion was mainly associated with technical
difficulties which were impossible to predict before
the operation. The conversion rate is still high in
many clinics; in some studies it reaches 28.5-30.4%
[4, 12-14, 16]. In 2 cases of conversion in our study
there were difficulties in suturing. Intraoperatively
suture leak was detected, and the procedure was
converted to open.

Suture leak remains the most dangerous surgical
complication after perforated peptic ulcer repair. In
some studies it has a high incidence (7-9%) [9, 22].
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In our study in 4 cases suture leak was detected on
the third, in 2 cases on the fourth postoperative day.
In the open group the causes of suture leak were sig-
nificant inflammation and infiltration in the pyloro-
duodenal region. In the laparoscopy group all 3 cases
of suture leak and 2 cases of conversion occurred in
the first period of laparoscopic procedures.

In many studies the average duration of surgery
of laparoscopic repair was 65-95 min (range: 25—
190 min) [4, 9, 12, 14, 22, 23]. In some studies dura-
tion of the operation was significantly longer in the
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laparoscopy group than in the open group [22, 23].
In our study the average duration of the operation
was significantly shorter in the laparoscopy group
than in the open group. Moreover, it significantly
decreased during the second period of laparoscop-
ic procedures. In the laparoscopy group the average
duration of the operation was significantly shorter in
the extracorporeal (n = 29) than in the intracorpore-
al (n = 27) knotting group (87 (45-120) min vs. 105
(60-140) min, respectively; p = 0.00879).

The mortality rate was high in the open group
due to severe comorbidities. This is the result of the
allocation of severely ill patients to the open group.
When comparing open and laparoscopic procedures
for patients with a Boey score of 1, the morbidity
and mortality were similar.

Authors’ opinions about advantages of laparo-
scopic repair of perforated peptic ulcer vary [36, 37].
In one study the authors found no statistically sig-
nificant differences in morbidity and mortality be-
tween open and laparoscopic repair [9]. Some stud-
ies confirm that the use of laparoscopic repair for
the treatment of perforated peptic ulcers remains
controversial due to the concerns related to a longer
operation time, leak and the high rate of reopera-
tion [21], which was not observed in our study. Other
studies on laparoscopic repair of perforated peptic
ulcer have shown that this method is more favorable
than the open repair method as it involves less an-
algesic therapy, has a shorter hospital stay, a lower
rate of wound infection, a lower mortality rate and
earlier return to work [22, 38, 39]. The limiting factor
in laparoscopic repair of perforated peptic ulcer is
the lack of availability of expertise and competency
of the surgeon [28, 40].

It was revealed in a group of patients with a Boey
score of 1 that the duration of the operation and hos-
pitalization was significantly shorter in laparoscopic
than in open procedures. In the laparotomy group
wound infection occurred in more cases than after
laparoscopic procedures. Comparison of two periods
of laparoscopic procedures showed better results
due to the gaining of experience in laparoscopic re-
pair of perforated ulcer. Postoperative surgical com-
plications occurred mostly during the learning curve.

Our study results show that laparoscopic repair
for perforated duodenal ulcer is feasible with accept-
able mortality and morbidity rates. Patients’ selec-
tion and surgeons’ experience are crucial for favor-
able outcomes of laparoscopic cases.
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Limitations of our study are that it was retrospec-
tive and non-randomized. Patients for the laparos-
copy group were selected with a Boey score of 0-1,
whereas patients for the laparotomy group mainly
had a Boey score of 1-3, which might have affected
the outcomes.

Conclusions

The laparoscopic approach is an effective method
for treatment of perforated duodenal ulcer in select-
ed cases. A number of 20-25 cases for the surgeon
operating with the laparoscopic method is sufficient
to achieve an acceptable level of expertise. More
prospective randomized studies are needed to eval-
uate the effectiveness of laparoscopic repair of per-
forated duodenal ulcer.
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