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ABSTRACT

Background: Laparoscopic appendectomy is a safe and effective procedure for acute 
appendicitis. But several researchers found that performing laparoscopic appendectomy for
complicated appendicitis may carry a risk of postoperative intraabdominal abscess develop-
ment, and that’s why some surgeons use the intraabdominal drain. In our study we aimed to
assess the effect of the drain in laparoscopic appendectomy for complicated appendicitis.
Methodology: This is a prospective comparative study which was performed at Ain Shams
University Hospitals between September 2018 and September 2021. It included 80 patients
who underwent laparoscopic appendectomy for complicated appendicitis. The patients were
divided sequentially into two groups, Group A: drain group and Group B: no-drain group.
Results: We had a non-significant difference between group A and B regarding post-
operative complication (37.5% versus 32.5% respectively) and postoperative intraabdominal
abscess formation (15% versus 12.5%) respectively). The no-drain group showed 
significantly shorter hospital stay than the drain group. We had no mortality in our study.
Conclusion: In our study, we didn’t find considerable benefits for using the drain over
intraperitoneal irrigation and lavage without drain after laparoscopic appendectomy for 
complicated appendicitis with significant longer hospital stay in the drain group.
Key words: complicated appendicitis, intraabdominal abscess, laparoscopic appendectomy,
abdominal drainage

INTRODUCTIONINTRODUCTION

Acute appendicitis is the most common surgical cause of acute abdomen
that requires surgical intervention for its management with lifetime risk of 7-8%
(1,2). The incidence of complicated acute appendicitis ranges from 20% to 
30% of all appendicitis patients (3). Complicated acute appendicitis includes 
perforated appendix, gangrenous appendicitis, intraabdominal abscess, and 
generalized peritonitis (4).

While uncomplicated acute appendicitis can be safely managed with low
postoperative complication, complicated acute appendicitis is still associated
with significant postoperative morbidity (5-7). Postoperative complications can
occur in up to 0.8-1.7% of the patients with uncomplicated appendicitis, while
in complicated appendicitis postoperative complications can occur in 14-18% of
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patients, especially postoperative development of
intraabdominal abscess (8,9)

Laparoscopic appendectomy is considered now to
be the preferable surgical approach for acute appen-
dicitis with better cosmesis, less postoperative pain,
lower incidence of surgical site infection, faster 
recovery, and better postoperative quality of life in
comparison to open approach (10-12). 

But on the other side, laparoscopy in complicated
appendicitis may be a predisposing factor for higher
incidence of postoperative abscess formation because
pneumoperitoneum mostly opens the intrabdominal
spaces (13).

However, when it comes to the management of
complicated appendicitis either open or laparoscopic,
surgeons debate about the use of some intraoperative
techniques as the irrigation or the use of intra-
abdominal drain (14). The later had long history with
conflicting viewpoints, Wiliam Halsted stated, “No
drainage at all is better than the ignorant employment
of it” (15) while Robert Tait was against Halsted’s 
opinion as he stated, “When in doubt drain!” (16).

Placement of abdominal drain after different types
of surgeries is still controversial, it was assumed that
the drains help in prevention of collection of infected
fluids and in early detection of bleeding and leakage,
but this is questionable now (5). Recently, it was proved
that the use of intraabdominal drains in liver and 
colorectal surgery are not always beneficial but may
even be harmful. So, there is an evolving trend towards
fast-track surgery without using of intraabdominal drain
in different types of abdominal surgeries (17).

We aimed in this study to evaluate the effect 
of abdominal drain placement after laparoscopic 
appendectomy for complicated acute appendicitis on
the incidence of postoperative morbidities. 

PATIENTS AND METHODSPATIENTS AND METHODS

This study was a prospective comparative study
which was performed at Ain Shams University Hospitals
between September 2018 and September 2021. It
included 80 patients who underwent laparoscopic
appendectomy for complicated appendicitis. All cases
were operated by the same surgical team. 

The study got approval from the ethical committee
of general surgery department and a written informed
consent was taken from all participants after receiving
an explanation of the study. 

The study included cases of complicated appendicitis
defined as perforated appendix, gangrenous appendix
and presence of pus or peri-appendicular abscess by
preoperative pelviabdominal ultrasound (US) and 
confirmed by diagnostic laparoscopy (fig. 1). Patients
presented with uncomplicated acute appendicitis or
appendicular mass, aged < 14 years, unfit to pneumo-
peritoneum or converted to open were excluded from
this study. Also, we excluded cases with intraoperative
acute haemorrhage warranting drain applying. Then
the included cases were divided sequentially into two
groups, 40 patients in each, Group A in which an
abdominal drain was used and Group B in which no
drain was left in the abdomen with just irrigation and
lavage with normal saline. 

Figure 1 - Perforated base of appendix  
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Detailed history, general and abdominal examina-
tion were done for all patients. Full blood tests 
including inflammatory markers and US were done.
Pelviabdominal computerized tomography (CT) with
contrast was done if doubtful diagnosis or for patients 
≥ 50 years old. Diagnosis of acute appendicitis was 
stablished by clinical diagnosis and confirmed by image
and if still doubtful, diagnosis by laparoscopy was done.

All patients received intra-venous (IV) ceftriaxone 
2 gm and metronidazole 500 mg at induction of 
anaesthesia. Left subcostal insertion of veress needle
was done to establish the pneumoperitoneum then
introducing a visiport trocar (5-12 mm) at the umbilicus,
with 2 other trocars placed at suprapubic (10 mm) and
left iliac fossa (5 mm). The procedure started with
checking the site of veress needle, diagnostic
laparoscopy was performed to identify the appendix
and to confirm presence of complicated appendicitis 
as perforated appendix, gangrenous appendix and
presence of pus or peri-appendicular abscess. The
mesoappendix was ligated with 2/0 vicryl® (Ethicon)
suture then dissected using the electrocautery, the

appendicular base was secured with 2/0 vicryl®
(Ethicon) intracorporeal sutures and titanium clips. The
specimen was removed through 10 mm port. Intra-
peritoneal lavage using saline 0.9% was done at the end
of the operation. In group A, a tube drain was placed in
the pelvic cavity.              

Follow up of the drain output and vital data was
done together with parenteral administration of third
generation cephalosporin and metronidazole. The
drain was removed once the output was less than 50
ml/day of clear fluid. Patients started oral fluids intake
once bowel sounds were audible and were discharged
from hospital when oral intake was tolerated. Routine
ultrasound was done for all patients to exclude post-
operative collection either at the 5th postoperative day
if the patient was not suspected clinically or at any time
if the patient was suspected clinically by persistent
fever, peritonitis and/or ileus. Follow up of the cases
were planned at 10th and 21st postoperative days.

The patients’ demographic data and comorbidities
in both groups were collected and compared. Both

Figure 2 - (a) Ligation of mesoappendix, (b) Ligation of base of appendix, (c) Suction of intraperitoneal collection, 
(d) Drain insertion in group A
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groups were compared as regard the following out-
comes:

- Primary outcome was the development of post-
operative intraabdominal abscess or intra-
abdominal fluid collection (detected by US).

- Secondary outcomes were duration of operation,
the length of hospital stay, other postoperative
complications (atelectasis, wound infection,
pneumonia, and ileus). we relied on Clavien-
Dindo system (18) for the classification of surgical
and non-surgical postoperative complications.

Data were revised, coded, entered on a computer
and analysed using SPSS package version number 26.
Student t-test was used for comparing quantitative 
variables between the two study groups. Chi-square
and Fisher exact tests were used to test the association
between qualitative variables. P-value ≤ 0.05 was con-
sidered significant and P-value ≤ 0.001 was considered
highly significant.

RESULTSRESULTS

Our study included 80 cases of laparoscopic appen-
dectomy for complicated appendicitis. Patients were
divided into two groups (40 patients in each), Group A
(drain group) and Group B (no-drain group). 

There was a non-significant statistical difference in
two groups regarding the demographics of the patients,
comorbidities and preoperative investigations data as
shown in table 1. In our study, there was a non-signifi-
cant difference between the two groups as regard
length of operation and intraoperative finding of
appendix as shown in table 2. We had no intraoperative
morbidities in both groups.

Postoperative pain was controlled by non-steroidal
anti-inflammatory drugs and paracetamol in all cases
with no need to opioids. In the analysis of the post-
operative morbidity (whatever minor or major
depending on Clavien-Dindo system), we had a non-
significant statistical difference between the two
groups (37.5% in group A versus 32.5% in group B).
Major complications (Clavien III, postoperative intra-
abdominal abscess) were recorded in 6 cases (15%) in

Table 2 - Intraoperative Findings

Variables Group A (Drain) Group B (No-drain) P value Sig
(40) (40)

Perforated Appendix (no, %) 6 (15%) 10 (25%) 0.526** NS

Gangrenous Appendix (no, %) 4 (10%) 4 (10%)

Presence of peri-appendicular abscess (no, %) 30 (75%) 26 (65%)

Length of operation  in min (mean ± SD) 70.78 ± 9.921 67.58 ± 7.968 0.275* NS
(52-92) (55-86)

*Student t test, **Chi-square test, NS: non-significant, SD: standard deviation, NS: Non-significant

Table 1 - Patients’ demographics, comorbidities, and preoperative investigation

Variables Group A (Drain) Group B (No-drain) P value Sig
(40) (40)

Age in years (mean ± SD) 29.52 ± 6.786 32.95 ± 9.394 0.134* NS
(16-44) (17-58)

Gender (no, %) Male 22 (55%) 15 (37.5%) 0.116** NS
Female 18 (45%) 25 (62.5%)

BMI KG/m2 (mean ± SD) 33.45 ± 7.487 32.10 ± 9.237 0.124* NS
(18-43) (17-53)

ASA score (no, %) ASA 1 24 (60%) 22 (55%) 0.352** NS
ASA 2 16 (40%) 16 (40%)
ASA 3 0 (0%) 2 (5%)

DM (no, %) 3 (7.5%) 4 (10%) 0.692** NS

WBC (count x 103/mm3) 13.48 ± 2.184 14.90 ± 1.780 0.683* NS
(mean ± SD) (11-22) (11-18)

Intraperitoneal collection by US (no, %) 12 (30%) 6 (15%) 0.108** NS

*Student t test, **Chi-square test,  NS: non-significant, SD: standard deviation, ASA: American Society of Anesthesiologists, 
BMI: Body mass index, WBC: White blood cell count, US: Ultrasound, DM: Diabetes mellitus.
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group A versus 5 cases (12.5%) in group B, with non-
significant statistical difference between both. The 
no-drain group showed significantly shorter hospital
stay than the drain group (2.38 days versus 2.95 days
respectively) (table 3). There were no mortality cases or
Clavien IV complications in either group.

Cases with postoperative wound infection were
managed by antibiotics and bed side dressing, with no
need for operative management, while cases with post-
operative ileus required the insertion of naso-gastric
tube in 2 patients, one in each group. The only case
with post appendectomy pneumonia was managed
with IV antibiotics and chest physiotherapy, but the
patient required more than one week to be discharged
from the hospital.

Of all cases with intraabdominal collection in both
groups (11 cases), 4 patients were diabetic (two in each
group), 7 patients were discovered by clinical suspicion
(persistent abdominal pain and fever) in the postopera-
tive course before the routine pelvi-abdominal ultra-
sound. Ultrasound was done and confirmed the 
diagnosis of intraabdominal collection. Another 3 cases
were accidently discovered without any clinical 
suspicion on the 5th postoperative day with the routine
pelvi-abdominal ultrasound. One case was discovered
one week after discharge (10 days after the appendec-

tomy) as the case presented with server abdominal
pain and high-grade fever (table 4).

Regarding the management of these 11 cases of
intraabdominal collection, 2 cases (one in each group)
did not need intervention due to no clinical manifes-
tation or sizable collection, 5 patients were manged
using ultrasound guided insertion of pigtail in the 
collection with intravenous antibiotics, 3 cases were

Table 4 - Diagnosis of intraabdominal abscess

Diagnosis modality Intraabdominal abscess 
(no. of cases) (11 cases)

Group A (Drain) Group B (No-drain)
(6 cases) (5 cases)

Clinical suspicion (7) 4 3

Routine ultrasound at 5th day (3) 1 2

After discharge (1) 1 0

Table 3 - Postoperative complications and outcomes

Variables Group A (Drain) Group B (No-drain) P value Sig
(40) (40)

Clavien I (no, %) Wound Infection 1 (2.5%) 2 (5%) 0.556** NS
Atelectasis 5 (12.5%) 4 (10%) 0.723** NS

Clavien II (no, %) Ileus 3 (7.5%) 1 (2.5%) 0.305** NS
Pneumonia 0 1 (2.5%) 0.314** NS

Clavien III (no, %) Intraabdominal abscess 6 (15%) 5 (12.5%) 0.745** NS

Overall morbidity (no, %) 15 (37.5%) 13 (32.5%) 0.750** NS

Patients with morbidity (no, %) 11 (27.5%) 10 (25%) 0.799** NS

Length of hospital stay in days 2.95 ± 0.749 2.38 ± 1.148 0.01* S
(mean ± SD) (2-7) (2-8)

Readmission (no, %) 1 (2.5%) 0 0.237** NS

*Student t test, **Chi-square test,  S: Significant,  NS: Non-significant,  SD: standard deviation

Figure 3 - Diagnostic laparoscopy for intraabdominal abscess
between abdominal wall and bowel loops with evacuation of the

abscess cavity
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managed with diagnostic laparoscopy with irrigation
and suction using normal saline (fig. 3) and one case
required conversion to midline exploration for
drainage (table 5). 

DISCUSSIONDISCUSSION

Acute appendicitis is considered the most common
cause of presentation to surgical emergency depart-
ments (1). Laparoscopic appendectomy was introduced
by Semm in 1983 (19), and now it is considered a safe
and effective surgical treatment of acute appendicitis
(10). It has the advantage of lower incidence of wound
infection, less postoperative pain, shorter hospital stay
and time to return to work (12). 

Laparoscopic appendectomy for complicated
appendicitis has a high risk for the development of
postoperative intraabdominal abscess (20). In these
cases, surgeons prefer to use an intraabdominal drain
inserted into the pelvis, claiming that it has a protective
effect against postoperative intraabdominal abscess
development (1). But this abdominal drain cannot drain
all the abdominal cavity especially in laparoscopic
approach which may facilitate the dissemination of the
collection away from the surgical site to be missed 
within small cavities especially between the greater
omentum (5).  

In this study, our aim was to evaluate the effect of
abdominal drain placement after laparoscopic appen-
dectomy for complicated acute appendicitis on the 
incidence of postoperative morbidities. We had a non-
significant difference between group A and B regarding
postoperative complication (37.5% versus 32.5%
respectively) and postoperative intraabdominal abscess
formation (15% versus 12.5%) respectively). While we
had a significantly statistical difference between both
group as regard mean the hospital stay (2.95 days 
versus 2.38 days respectively). 

Interestingly this was the conclusion of a systemic
analysis comparing the placement of drain with no-
drain in open appendectomy for complicated appen-

dicitis, the study revealed that there is no difference
between the two groups as regard the development of
postoperative intraabdominal abscess (21). Also, a
study by Cho et al. proved that not using a post 
appendectomy drain is not necessarily associated with
postoperative intraabdominal abscess formation. (19)

A study by Schlottmann et al. also confirmed the
same conclusion, after studying the effect of using or
not using the drain post laparoscopic appendectomy
for 225 complicated appendicitis. Their study didn’t find
any statistical difference between two groups as regard
the operative time and minor or major complications
including postoperative intrabdominal abscess forma-
tion (1). All these findings are compatible with our
study although the big difference in the included 
participants (225 patient vs 80 patients).

Schlottmann et al. found that the mean hospital
stay was significantly higher in the drain group (5.5
days) versus (2.9 days) in the no-drain group (p: 0.001),
and this was postulated to the fact that abdominal
drains act as foreign body and may induce ileus which
delays the intestinal motility and thus the hospital 
discharge (1). In our study , the incidence of ileus was
higher in the drain group than the no-drain one,
although this difference was statistically non-
significant, but it may prolong the hospital stay
between both groups.

Allemann et al.  conducted a case matched retro-
spective study to compare between drain or no-drain in
laparoscopic appendectomy. They found a non-signifi-
cant statistical difference between both groups in
intraabdominal collection as in our study. But they had
a statistically significant difference in overall complica-
tion and abdominal wall abscess in favor of the no-drain
group. On the other hand, they had longer hospital stay
in the patients with postoperative drain (statistically 
significant) as in our study (5).

On the other hand, Beek et al. studied retrospec-
tively 199 patients with complicated appendicitis who
underwent both open and laparoscopic appendectomy
performed by 21 different surgeons with at least 3 of

Table 5 - Management of intraabdominal abscess

Management modality Intraabdominal abscess 
(no. of cases) (11 cases)

Group A (Drain) Group B (No-drain)
(6 cases) (5 cases)

Conservative (2) 1 1

Pigtail Insertion (5) 3 2

Diagnostic Laparoscopy (3) 1 2

Midline Exploration (1) 1 0
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them who never use an intra-peritoneal drain after
appendectomies to evaluate the effect of intraabdomi-
nal drain in both approaches for complicated appen-
dicitis. They had a non-significant statistical difference
between both groups in individual complications
(which included: post-appendectomy intraabdominal
abscess formation, stump leak, wound infections, or
other non-surgical complications) but the overall 
complication rate was significantly higher in the drain
group versus no drain one. Because they considered the
postoperative pain (which was significantly higher in the
drain group) as a postoperative complication (22).

We had many limitations in our study. Our sample
size was relatively small, we need a randomized 
controlled study on a larger sample size for more statis-
tically solid results. 

CONCLUSIONCONCLUSION

In laparoscopic approach of complicated acute
appendicitis, we didn’t find any benefits from applying
intraabdominal drain as regard overall morbidity, minor
complications (Clavien I-II) or major complications
(Clavien III-IV). Besides, the drain may even lengthen
the hospital stay.
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