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Abstract
Background:A series of 100 consecutive patients with per-
forated peptic ulcer were prospectively evaluated in a mul-
ticenter study. The feasibility of the laparoscopic repair was
evaluated.
Methods:All patients had peritonitis, 20% were in septic
shock, and 57% had delayed perforation. Conversion to lap-
arotomy was necessary in eight patients. The morbidity rate
was 9% and mortality rate 5%.
Results:The mean delay of postoperative gastric aspiration
(mean 3.4 days) and resumed food intake (mean 4.4 days) as
well as the mean postoperative hospital stay (mean 9.3 days)
were comparable to conventional surgery, but postoperative
comfort was subjectively increased by laparoscopy and no-
ticed by all laparoscopic surgeons participating in this
study.
Conclusions:Laparoscopic repair of perforated peptic ulcer
proves to be technically feasable and carries an acceptable
morbidity and mortality rate, compared with conventional
surgery.
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Duodenal ulcer perforation is a serious complication of pep-
tic ulcer disease that occurs in 5–10% of duodenal ulcer
patients and accounts for over 70% of deaths associated
with peptic ulcer disease.

The treatment of this pathology is essentially surgical
[3, 21, 35]. Many authors advocate simple suture of the
perforation associated or not with omentoplasty [27, 28,
33]. In some cases, definitive treatment of the ulcer disease

may be indicated and associated to the suture repair by
means of a truncal, selective, or highly selective vagotomy,
or by means of an anterior seromyotomy or gastric stapling,
combined with posterior truncal vagotomy [12, 31, 34].
However, these procedures may be contraindicated in case
of peritonitis [4]. They are only justified in approximately
one-third of cases in view of the natural history of the ulcer
disease and the existence of new medical drugs [27]. The
purpose of this study is to evaluate the efficacy of the lap-
aroscopic approach to perforated gastroduodenal ulcer with-
out association of other type of surgical treatment for the
healing of the ulcer disease.

Patients and methods

A total of 100 consecutive patients with perforated gastroduodenal ulcer
were evaluated prospectively in a multicenter trial set up by the Belgian
Group for Endoscopic Surgery. None of the patients underwent vagotomy
or seromyotomy for the healing of the ulcer disease. The purpose of our
study was only to evaluate the efficacy and safety of the laparoscopic raphy
of the gastroduodenal G.D. ulcer perforation. All data were recorded on a
specially designed checklist, entered into a computer system, and statisti-
cally analyzed.

The series consisted of 64 male and 36 female patients with a mean age
of 52.5 years (range 14–92 years).

At clinical presentation signs of an acute abdomen were present in all
patients. Associated septic shock, identified in 20 patients and treated
preoperatively, was accepted for inclusion in the trial.

The white blood cell count was less than 10,000/mm3 in 22 patients,
between 10,000 and 15,000/mm3 in 40 patients, and greater than 15,000/
mm3 in 35 patients.

An overview of different risk factors is given in Table 1.
Previous symptoms of gastroduodenal ulcerative disease were present

in 40 patients. Preoperative investigation consisted of plain abdominal
X-ray in 97 patients, ultrasound in 33 patients, CT scanning in 27, X-ray
investigation after a Gastrografin swallow in 20 patients, and endoscopy in
four patients.

The delay between perforation and operation is outlined in Table 2.
Sixty-seven patients had an empty stomach at the time of operation. At
operation, all patients had a peritonitis, either localized (n 4 35) or gen-Correspondence to:R. Van Hee
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eralized (n 4 65). The ulcer location proved to be duodenal in 63 patients,
juxtapyloric in 29 patients, and remained unspecified in eight patients.

For laparoscopic surgical treatment, the patient is placed in a 15–20°
reverse Trendelenburg position. The operating surgeon stands between the
patient’s legs. Through a supraumbilical stab incision the pneumoperito-
neum is established with a Veress needle and the laparoscope is introduced
through a 10–12-mm trocar; the other trocars are placed under laparoscopic
control: a 5-mm cannula in the epigastrium, used for liver retraction, and
two 12-mm cannulae in the right and left subcostal regions, respectively,
on the midclavicular and anterior axillary lines.

After irrigation with warm saline solution, the perforation is identified.
Raphy is performed as in conventional surgery with grasping forceps and
needle holder introduced through the lateral 12-mm cannula. The needle is
passed through normal duodenum some millimeters from the edge of the
perforation to prevent any risk of tearing the ulcer edges and enlarging the
perforation. Depending on the choice of the laparoscopic surgeon an omen-
toplasty was added or fibrin glue was used to seal the closed perforation.
Thorough peritoneal lavage is then accomplished by systematic warm sa-
line infusion and aspiration of the peritoneal fluid. Special attention is
given to the supra- and subhepatic regions, the left subdiaphragmatic space,
and the pelvic cavity. After lavage, all fluid is aspirated and a drain is left
under laparoscopic sight in the right subhepatic pouch close to the perfo-
ration closure. In case of general peritonitis, a second drain is left in the
Douglas recessus and positioned under visual control.

Other laparoscopic procedures were associated in three patients—
respectively, an adhesiolysis, a cholecystectomy, and one liver biopsy.

Postoperative management consisted of administration of H2-receptor
antagonists, intravenous fluids, antibiotics, and nasogastric aspiration.

Subjective well-being of the patients was evaluated postoperatively by
the surgeons with respect to abdominal discomfort and rehabilitation.

Results

Laparoscopic treatment was successful in all but eight cases.
The type of treatment and the use of lavage and drainage is
shown in Table 3.

Conversion to laparotomy was necessary in eight cases.
Reasons for conversion are listed in Table 4. The mean
operating time, registered in 78 patients, was 80.0 min
(range 40–135 mins).

In the postoperative period, nasogastric aspiration was
performed during a mean of 3.4 days (range 1–10 days).
Food intake was resumed after a mean of 4.4 days (range
1–10 days). The mean postoperative hospital stay lasted 9.3
days (range 2–40 days) and was less than 5 days in 22
patients and more than 10 days in 19 patients.

Ten patients underwent a postoperative gastrographin

swallow, showing a suture leak in two patients and a gastric
outlet obstruction in two other patients.

Nine patients suffered complications, either local or
general, or both, resulting in five deaths.

As local complications two suture line leaks were ob-
served, necessitating surgical treatment (gastrectomy); two
digestive hemorrhages, treated either surgically (gastrec-
tomy) or medically; one Douglas abscess (surgical treat-
ment); one subphrenic abscess treated by CT-guided aspi-
ration under local analgesia; and one parietal abscess treated
by antibiotics. Four general pulmonary complications oc-
curred and were successfully treated with medical manage-
ment.

As mentioned, five patients died:

● An 82-year-old man (ASA 4), in septicemic shock and
generalized peritonitis, admitted 6 h after a giant ulcer
perforation. A fistula occurred after laparoscopic repair
and the patient died in multiple organ failure on the 4th
postoperative day.

● A 74-year-old man (ASA 4), in septicemic shock and
generalized peritonitis, lasting more than 24 h. He devel-
oped ARDS and died 10 days after laparoscopic repair.

● A 75 year old man (ASA 4), in septicemic shock and
generalized peritonitis, lasting more than 24 h, died of
heart failure on the 15th postoperative day.

● An 85-year-old man with the same clinical conditions as
the previous patient died from ARDS on the 10th post-
operative day.

● A 72-year-old man (ASA 4) with similar clinical condi-
tions had a posterior ulcer necessitating a gastrectomy. He
developed a digestive hemorrhage and died on the 28th
postoperative day from respiratory failure.

Discussion

Perforated peptic ulcer remains a challenging disease for the
surgeon, occurring far more often than elective peptic ulcer
surgery.

Not only does perforation occur in almost 10% of all
duodenal ulcers, but it often remains the first clinical pre-
sentation of the disease.

Table 1. Risk factors present in this patient series (n 4 100)

Risk factors %

Age ù70 years 25
Cardiac pathology 18
Chronic respiratory insufficiency 5
Obesity 5
Corticoid treatment 8
Cirrhosis 5

Table 2. Delay between perforation and operation

Delay %

<2 h 4
2–6 h 38
6–12 h 40
>24 h 17

Table 3.Type of laparoscopic treatment, chosen by the individual surgeon

n

Raphy 81
Raphy + omentoplasty 67
Fibrin glue (R/Tissucol) treatment 7
Peritoneal lavage 100
Peritoneal drainage 82

Table 4. Reasons for conversion in eight patients

Reasons n

Inadequate ulcer localization 4
Posterior location of gastric ulcer 1
Pancreatic infiltration 1
Localized abscess formation 1
Inadequate instrumentation 1
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Ever since the epoch-making work of Taylor [30] con-
servative treatment of perforated ulcer has had its advocates
[22, 23].

As 75–80% of such ulcers could eventually heal spon-
taneously with appropriate nasogastric suction and resusci-
tation [8], a deliberative approach was suggested, reserving
surgical intervention for nonresponders to medical treat-
ment [6].

Broad application of such an approach is, however, des-
tined to lead to a more significant morbidity and mortality,
especially in the older age group [24].

Laparoscopic surgical treatment of perforated ulcer
seems an attractive alternative for conservative treatment
because of the absence of complications compared to con-
ventional laparotomy, especially parietal complications
(wound infection and late eventration) and general compli-
cations in older patients (pulmonary disease or embolism).

Laparoscopic treatment, first reported in 1990 [26], fol-
lows the same principles as open surgery—namely, closing
the perforation combined with lavage and drainage of the
abdominal cavity.

For the perforation closure different techniques were
proposed: suturing with either intra- or extracorporeal knot
tying [9], gastroscopically aided insertion of the ligamen-
tum teres hepatis into the perforation hole [7], stapled omen-
tal patch repair [10], or sealing a gelatine sponge or an
omental flap into the perforation hole with fibrin glue [1,
29].

In our series we mainly performed suture (n 4 81),
whether or not with omental patch repair (n 4 67), just as
we used to do in open surgery [33], whereas seven patients
benefited from fibrin glue sealing.

Special attention is given to intraperitoneal lavage,
which in our patients was liberally performed with a warm
saline solution. Lavage is an adequate measure to counteract
the negative effects of peritonitis, which form the major
cause of morbidity and mortality in these patients. Some
investigators [32] even obtained very satisfactory results
performing only laparoscopic lavage and drainage in com-
bination with a conservative Taylor method, confirming the
earlier-reported important role of lavage in the perforation
management [11]. Our 100-patient series matches favorably
with the Hong Kong consecutive series of 100 cases oper-
ated by means of either omental patch repair (n 4 44) or
suture patch repair (n 4 35) or fibrin glue repair (n 4 21)
[25]. As far as parameters can be compared, our series may,
however, prove to be subjected to more complications as the
mean age is older (52 vs 45 years), presentation delayed for
more than 24 hours is more frequent (17% vs 3%), septic
shock is more prominent (20% vs 8%), and underlying
medical disease is more frequent (33% vs 5%). These dif-
ferences may account for the higher mortality rate in this
series (5% vs 3%), whereas type and number of complica-
tions remain similar. Also, the conversion rate was analo-
gous to that in the Hong Kong series [25], 8% and 7%,
respectively.

Neither study shows a great difference in morbidity or
mortality rates, nor in length of hospital stay, compared with
conventional surgical treatment, but subjective postopera-
tive comfort of the patients was markedly increased by the
laparoscopic approach. Most of the patients could even have
been discharged from hospital earlier but remained in the

hospital to receive intravenous antibiotics for 3–5 days be-
cause of the peritonitis, and in view of the Gastrografin
swallow on the 4th or 5th postoperative day, before starting
to eat.

In this patient series, our policy consisted only of raphy
of the perforation, without any attempt for definitive ulcer
surgery [33]. Laparoscopic types of definitive surgical ulcer
treatment may, however, be added to the perforation repair
in younger patients with chronic relapsing peptic ulcer dis-
ease [20, 34] or may be performed some months later with-
out notable surgical difficulties [20]. Especially anterior
gastric stapling, combined with posterior truncal vagotomy,
a procedure first introduced by us in 1984 [18, 19] and
popularized by Gomez-Ferrer [14], seems to be laparoscopi-
cally most appropriate and takes virtually no additional time
after perforation repair [15, 17].

The results of this study show the feasability of the
laparoscopic approach for perforated peptic ulcer repair
with an acceptable morbidity and mortality rate in this mul-
ticenter study. Analysis of our results confirm that older
patients (ù70 years) in septic shock and with prolonged
peritonitis or other associated diseases remain a high-risk
category [5, 24].

Insufflation during a laparoscopic approach has been
incriminated as a possible risk factor. Carbon dioxide pneu-
moperitoneum has indeed increased the incidence of bacte-
rial translocation from the peritoneum into the bloodstream
in an animal model [13, 16]. Previous studies equally sug-
gested pneumoperitoneum is a potential risk in cases of
preexisting peritonitis [2]. One nonrandomized study
showed that two out of 14 patients treated laparoscopically
for perforated gastric ulcer (with 15 mmHg pneumoperito-
neum) died from peritonitis and septic complications. The
increased incidence of bacteremia during insufflation may
be related to increasing abdominal pressure as well as to
turbulence [2], thereby perpetuating the extent and severity
of peritonitis by disseminating contaminated secretions.
Notwithstanding the fact that manipulation at open laparot-
omy may result in similar dissemination, the results of our
study made us argue that older patients with septic shock
and generalized peritonitis should better be served by con-
ventional surgery.

Posterior gastroduodenal perforation should equally be
treated by conventional laparotomy (raphy or gastrectomy)
because of the difficulty in assessing the posterior side of
the gastrointestinal tract by coelioscopy and the risk of post-
operative complications like fistula. A randomized prospec-
tive large series of patients is needed to confirm the post-
operative benefit of this new form of treatment for perfo-
rated gastroduodenal ulcer. However, the known advantages
of the minimally invasive procedure, such as parietal wall
integrity, cosmetic benefit, and early subjective postopera-
tive comfort and rehabilitation, were already noted by all
surgeons in this study.
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