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Laparoscopic appendectomy for perforated appendicitis in children: Is intraperitoneal

drainage necessary?

Cocuklarda perfore apandisitlerde laparoskopik apendektomi: intraperitoneal drenaj gerekli

midir?

Mithat Giinaydin, Dilek Demirel, Ferit Bernay, Ender Aritiirk, Unal Bigakci, Burak Tander

ABSTRACT

Objective: In this study, our aim is to evaluate the neces-
sity of intraperitoneal drainage in perforated appendicitis.

Methods: 510 pediatric patients [246 laparoscopic (LA)
and 264 open (OA)] underwent appendectomy between
2007 and 2014. 275 of them were perforated appendicitis
(106 LA, 169 OA). The patients were retrospectively eval-
uated in terms of age, sex, symptoms, length of hospital
stay (LOHS), antibiotherapy, postoperative nasogastric
tube placement and intraperitoneal drainage, follow-up
period, intraoperative and postoperative complications.

Results: Statistically significant differences were ob-
served between laparoscopic perforated appendicitis
(71 male, 35 female; median 9.5 years) and open per-
forated appendicitis (108 male, 61 female; median 9
years) groups in terms of placement of nasogastric tube
(102/106 vs.169/169) (p=0.021), length of hospital stay
(1.67+ 0.11 days vs. 2.34+ 0.09 days) (p<0.001), intra-
peritoneal drainage (32/106 vs. 138/169), (p<0.001), du-
ration of intraperitoneal drainage (1.66+ 0.28 vs. 4.21%
0.2 days) and LOHS (5.82+ 0.3 vs. 4.23+ 0.6 days) re-
spectively (p <0.001). There was no significant differ-
ence between the two groups in terms of development
of intra-abdominal abscess (10/106 vs. 9/169), (p=0.144),
surgical site infection (2/106 vs. 8/169), (p=0.187) and
development of adhesive intestinal obstruction (1/106 vs.
9/169) (p=0.053).

Conclusion: Laparoscopic access reduces the necessity
for drainage and shortens duration of nasogastric tube
and length of hospital stay. J Clin Exp Invest 2015; 6 (3):
224-227
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OzET

Amag: Bu calismada amacimiz, perfore apandisitlerde
intraperitoneal drenajin gerekliligini degerlendirmektir.

Yontemler: 2007-2014 yillari arasinda 510 ¢ocuk hasta-
ya [246 laparoskopik (LA) ve 264 agik (OA] apendektomi
yapildi. Bunlarin 275'i perfore apandisitti (106 LA, 169
OA). Hastalar, yas, cins, belirtiler, hastanede kalis suresi,
antibiyoterapi, postoperatif nazogastrik tlip ve intraperi-
toneal dren, takip periyodu, intraoperatif ve postoperatif
komplikasyonlari agisindan retrospektif olarak degerlen-
dirildi.

Bulgular: Istatistiksel olarak, laparoskopik perfore apen-
dektomi (71 erkek, 35 kiz ve ortanca yas 9,5) ile agik
perfore apendektomi (108 erkek, 61 kiz ve ortanca yas
9) yapilanlar arasinda nazogastrik tip (N/G) takilmasi
(102/106 ve 169/169), (p=0,021), N/G kalig suresi (1,67+
0,11 ve 2,34+ 0,09 giin), (p<0,001) , intraperitoneal dre-
nin varhgr (32/106 ve 138/169),(p<0,001) intraperitoneal
drenajin stresi (1,66+ 0,28 ve, 4,21+ 0,2 glin) (p<0,001)
ve hastanede kalis suresi (5,821 0,3 ve 4,23+ 0,6 glin),
(p<0,001), yonuyle anlamli farkhliklar gézlendi (p <0,05).
intraabdominal abse (10/106 ve 9/169) (p=0,144) cerrahi
alan enfeksiyonu (2/106 ve 8/169) (p=0,187) ve adheziv
intestinal obstriiksiyon (1/106 ve 9/169) ydnuyle istatistik-
sel olarak anlamh fark yoktu (p=0,053).

Sonug: Laparoskopik girisim, drenaj gereksinimini azaltir,
N/G tlp ve hastanede kalig siresini kisaltir.

Anahtar kelimeler: Laparoskopik apendektomi, perfore
apandisit, intraperitoneal dren
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INTRODUCTION

Appendicitis is one of the most common cause of
abdominal pain and is the most frequent condition
necessitating emergent abdominal surgery in chil-
dren [1]. With the advances in laparoscopic surgery,
laparoscopic appendectomy has become the surgi-
cal procedure of choice in the treatment of acute
appendicitis in the last twenty years [2]. Currently,
appendectomy can be performed laparoscopically
in perforated appendicitis cases as well. However,
best way of management in terms of performing
open or laparoscopic approach, is still controver-
sial. While some authors reports shorter length of
hospital stay and lower surgical site infection and
complication rates in perforated appendicitis with
laparoscopic appendectomy, others report no sig-
nificant difference between laparoscopic and open
approach [3,4]. Whether perforated appendicitis
requires peritoneal drainage is also controversial
[5,6].

In this study, patients with perforated appen-
dicitis who underwent laparoscopic appendectomy
were retrospectively evaluated and compared with
open surgery. The necessity of intraperitoneal drain-
age is evaluated as well.

METHODS

Of the 510 patients (246 laparoscopic appendec-
tomies (LA) and 264 open appendectomies (OA))
who underwent appendectomy between 2007 and
2014, 275 patients with perforated appendicitis (106
LA, 169 OA) are included in the study. The patients
are retrospectively evaluated in terms of age, sex,
symptoms, length of hospital stay (LOHS), antibio-
therapy, duration of postoperative nasogastric (NG)
tube drainage and intraperitoneal drainage (ID),
follow-up period and postoperative complications.
Data is extracted from patients’ charts retrospec-
tively and statistical analysis are performed by us-
ing SPSS statistical software (15.0). Ap <0.05 value
is considered statistically significant.

RESULTS

Age of the patients with laparoscopic appendec-
tomy (LA) ranged from 3 to 17 years (median 9.5
years). Of these patients, 71 (67%) were male and
35 (33%) were female. In open appendectomy (OA)
group, age of the patients ranged from 2 to 17 years
(median 9 years). Among these, 108 (64%) were
male and 61 (36%) were female. There was no sta-

tistically significant difference between LA and OA
groups in terms of age and sex distribution.

Abdominal pain was the most common symp-
tom on admission. All patients received intravenous
broad spectrum antibiotics. A nasogastric tube was
placed peroperatively in all patients except 4 pa-
tients in the LA group. Statistically significant differ-
ence was observed between two groups in terms of
NG tube placement (p = 0.021). Average NG tube
duration was 1.67 £ 0.11 days in LA group and 2.34
+ 0.09 days in OA group. The difference was statis-
tically significant between two groups (p<0.001). ID
was performed in 32 (30%) patients in LA group and
in 138 patients (82%) in OA group. The difference
was statistically significant (p<0.001). The average
drainage duration was 1.66 + 0.28 and 4.21 £ 0.2
days in LA and OA groups, respectively. No drain-
age was performed in the laparoscopic cases in the
last two years. The difference between two groups
in terms of drainage duration is statistically signifi-
cant (p <0.001).

The average LOHS in LA and OA groups were
5.82 £ 0.3 and 4.23 + 0.6 days, respectively with
a significant difference (p <0.001). Abdominal ultra-
sonography was performed in patients with postop-
erative fever and revealed abdominal abscess in 10
(9%) patients in LA group and 9 (5.3%) patients in
OA group. No statistically significant difference was
observed between two groups in terms of develop-
ment of intra-abdominal abscess (p = 0.144).

Among the patients with intra-peritoneal ab-
scess, one patient in the LA group required percu-
taneous drainage by ultrasound guidance and other
have resolved with antibiotherapy alone. Among
the patients with intra-abdominal abscess develop-
ment, 5 patients in the laparoscopy group and all
patients in the OA group had already drainage tubes
placed. In LA group, 2 patients (1.8%) developed
surgical site infection (one in drainage insertion site,
the other in trocar insertion site). Eight (4.7%) pa-
tients in OA group developed surgical site infection.
No statistically significant difference was observed
between the groups in terms of surgical site infec-
tion (p = 0.187). One patient in laparoscopy group is
converted to open surgery due to technical reasons.
The conversion rate was less than 1%. One patient
underwent laparotomy due to postoperative adhe-
sive intestinal obstruction. Intraperitoneal drainage
have been performed in this patient during the initial
procedure.

Re-operation rates were less than 1% in the
laparoscopic appendectomy group. In the open ap-
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pendectomy group, nine patients have re-admitted
due to postoperative adhesive intestinal obstruc-
tion and 8 (4.7%) patients required re-operation.
No statistically significant difference was observed
between the two groups in terms of development of
adhesive intestinal obstruction (p = 0.053). No com-
plication was observed during the long-term follow-
up in the laparoscopic surgery group.

DISCUSSION

Currently, minimally invasive surgery has been
widely accepted in pediatric surgery. Laparoscopic
appendectomy provides less postoperative pain,
shorter LOHS, better cosmetics and lower complica-
tion and surgical site infection rates in the manage-
ment of acute appendicitis [7]. Perforated appendi-
citis in childhood occurs mostly due to the delays
in hospital admission and improper management
of abdominal pain. Open surgery is a well-accept-
ed procedure for the management of appendicitis
[8]. However, with the increased experience of the
surgeons on minimally invasive techniques, appen-
dectomy can be performed laparoscopically in per-
forated appendicitis cases as well [9]. In our series,
the conversion rate for laparoscopic appendectomy
is less than 1%. Surgery is completed laparoscopi-
cally in all the others. Although some authors have
considered laparoscopy a relative contraindication
for perforated appendicitis, there are several re-
ports indicating the superiority of laparoscopic ap-
pendectomy in perforated appendicitis [10,11].

As in open surgery, there is no age limit in lapa-
roscopy in pediatric patients. In our study, the mean
age of the patients are comparable between the
groups. Significant difference is observed between
two groups in terms of the placement and duration
of NG tube drainage. This can be considered as one
of the advantages of laparoscopic approach in the
postoperative period.

Surgical site infection and intra-abdominal
abscess are the most common complications en-
countered in patients with perforated appendicitis
[10]. When compared with open surgery, surgical
site infection rates in perforated appendicitis cases
were lower in laparoscopic surgery [11]. Since open
surgical technique requires a larger incision, wound
infection is more likely in perforated appendicitis. In
our series, wound infection rate is 1.8% in laparo-
scopic group while it is 4.7% in the open surgery
group. However, this difference is not statistically
significant. This might be attributed to the relatively
small study group.

Many surgeons prefer intraperitoneal drainage
to prevent the development of postoperative intra-
abdominal abscess. In open surgery, the entire in-
traperitoneal cavity cannot be adequately assessed
and peritoneal space can not be washed adequately
and the surgeon feel uncomfortable to not to place
a drainage tube. On the other hand, laparoscopy
enables the evaluation of the entire intraperitoneal
cavity and cleaning the peritoneal space, thus the
postoperative peritoneal drainage would be unnec-
essary [12].

In our cases, ID is placed in 30% of the pa-
tients in the laparoscopy group and in 82% of the
patients in the open group. Statistically significant
differences is found between two groups in terms
of necessity of drainage. Duration of drainage was
significantly shorter in the laparoscopic group. In
the last two years of our seven-years study period,
no drainage is performed in any of the patients who
received laparoscopic appendectomy for perforated
appendicitis (n=26). Among these patients, intra-
abdominal abscess is encountered only in one pa-
tient. Increased experience and good outcome of
previous patients without drains led us not to place
drains in perforated appendicitis cases within last
two years. According to our results, intraperitone-
al drainage prolongs the LOHS and increases the
morbidity without any improving effect on the devel-
opment of postoperative complications and intra-
peritoneal drainage does not seem to be necessary
in perforated appendicitis managed by laparoscopic
appendectomy. Antibiotherapy is the first line treat-
ment modality for postoperative intra-abdominal
abscess. In our study, intraperitoneal abscess has
developed in 5.3% of laparoscopic and 9% of open
surgery cases but this difference is not found sta-
tistically significant. All of these patients has been
managed with antibiotherapy alone, except one pa-
tient that required percutaneous tube drainage. On
the other hand, as suggested by Clark et al, postop-
erative intraperitoneal abscess can also be drained
laparoscopically [13].

Although there is a significant difference be-
tween the groups with respect to LOHS in favor of
open surgery, mean LOHS in open surgery group is
only one day shorter than the LA group. Consider-
ing the advantages of laparoscopy, this difference
can be considered clinically insignificant.

No significant difference is found between lap-
aroscopic and open group with respect to surgical
site infection and development of intraperitoneal
abscess for the management of perforated appen-
dicitis in children. NG tube drainage was terminated
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after the content turned to gastric juice and/or the
patient’s fart. intraperitoneal drain was removed
after the drainage ceased and/or turned to serous
characteristic. The duration of NG tube drainage
and ID are significantly shorter in the laparoscopic
group. An ID does not seem to reduce the rate of
postoperative intraperitoneal abscess and compli-
cations in perforated appendicitis when managed
by laparoscopic appendectomy.

In conclusion, laparoscopic appendectomy
was a safe and effective procedure in children with
perforated appendicitis with lower complication and
re-operation rates. Laparoscopic approach reduced
the necessity of intraperitoneal drainage and short-
ens the duration of NG drainage and LOHS as well.
All pediatric perforated appendicitis cases can be
managed laparoscopically in experienced hands.
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