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Original Article

Objectives: Laparoscopic appendectomy (LA) has been increasingly used for the management 
of complicated appendicitis in both children and adults. However, it remains controversial that 
placement of intra-abdominal drains is justified.
Methods: A retrospective cohort study presented data on LA performed in 28 patients without a 
prophylactic intra-abdominal drain (no drain group) was compared with 21 historical control LAs 
performed with a drain left (drain group). Only those patients suffering complicated appendicitis 
were included in this study. Efficacy of drain was based on rates of complications and other 
surgical parameters.
Results: The two groups were well matched with respect to the demographics, co-morbidities 
and surgical findings. The no drain group had significantly shorter time under anesthesia, faster 
resumption of oral intake of food, a shorter duration of intravenous antibiotic use, and a shorter 
hospitalization than the group with drains.
Conclusions: Routine use of drains after LA for complicated appendicitis appears to be 
unnecessary and even harmful, but this should be confirmed by further studies.
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Introduction

Since the first description in 1983,1 lapa-
roscopic appendectomy (LA) has been 

increasingly used in the treatment of patients 
with acute appendicitis.2,3 Moreover, there is 
increasing evidence that LA provides diagnos-
tic and therapeutic advantages when compared 
to conventional surgery.4-9 However, a higher 
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Patients and Methods

Study period, design, and definition
Between July 2005 and June 2007, all 

clinical records of patients undergoing LA 
for the clinical diagnosis of acute appendici-
tis were retrieved from the database of hospi-
tal. For this study, surgical records for these 
patients were comprehensively reviewed to 
identify those patients with complicated appen-
dicitis for analysis. Complicated appendicitis 
was defined as operative findings of gangre-
nous or perforated appendix with or without 
abscess formation.12

Preoperative diagnosis, operation technique 
and postoperative treatment

Diagnosis of acute appendicitis was, for 
the most part, a clinical one, and was based 
on a patient’s history, physical findings, and/
or laboratory data. Imaging studies (e.g., 
computed tomography and abdominal ultra-
sonography) were obtained for those patients 
with equivocal symptoms and signs of appen-
dicitis. Therefore, the attending surgeon cannot 
definitively predict the status of the appendix 
before the operation. We only included those 
patients undergoing LA, and therefore excluded 
all those patients who did not undergo surgery 
for any reasons.

Under general anesthesia, LA procedures 
were performed by the attending surgeons 
or surgical residents (with at least 3 years 
of surgical training). We adopted a 3-trocar 
technique using two 3-mm and one 10-mm 
trocars as working and video ports. After the 
establishment of pneumoperitoneum, mono-
polar electrocautery dissectors were used for 

incidence of postoperative intra-abdominal 
abscesses (Fig. 1) has been reported after LA 
in complicated appendicitis, i.e., perforated 
appendicitis, generalized peritonitis, and/or 
appendiceal abscess.10 

Laparoscopy has been performed in 
patients with appendicitis for several years in 
our institution. Until 2005, most surgeons in 
our institution have placed a closed suction 
intra-abdominal drain on a routine basis after 
performing LA for complicated appendicitis 
(Fig. 2). Nevertheless, more and more evidence 
began to emerge questioning prophylactic 
drainage, including after open appendectomy 
in complicated appendicitis.11 We therefore 
began to amend our policy about prophylactic 
drainage since 2005. From that point on, we no 
longer routinely placed the prophylactic drain-

Fig. 1 Representative case for intra abdominal abscess 
in a complicated appendicitis.

Fig. 2 Representative case for placement of a drain 
during laparoscopic appendectomy.

age after laparoscopy for patients with compli-
cated appendicitis. To assess the results of this 
new policy, we performed this retrospective 
study to evaluate the safety and efficacy of 
prophylactic drainage after LA in patients with 
complicated appendicitis.
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tissue dissection. The appendiceal vessels were 
clipped with metallic clips and the vessels were 
divided subsequently. The appendix stump 
was secured with a pre-tied suture loop and/
or metallic clips. The specimen was put into 
a finger tailored from a surgical glove and 
removed through the 10-mm port. 

The peritoneal cavity was cleaned either 
by tailored small gauzes if feasible or by 
normal saline irrigation if contamination was 
severe. A Jackson-Pratt drain was routinely put 
into the Douglas pouch before July 2006, while 
we abandoned this policy from the time point 
on.

All of the patients received intravenous 
antibiotics and fluid supplement postopera-
tively. The antibiotics used postoperatively 
were effectively against both gram-negative 
bateria and anaerobes, such as cefmetazole, 
ceftriazone and/or metronidazole.  Oral intake 
was started as soon as the patient exhibited 
no signs of ileus or intra-abdominal infec-
tion. Wound condition was evaluated daily 
during hospitalization, and at follow-up, in the 
outpatient department. Infection was defined 
as turbid, purulent discharge from the wound. 
Culture of the discharge was not routinely 
performed. All patients with wound seroma 
or infection were managed by changing of the 
dressing.

The patient underwent abdominal ultra-
sonography or computed tomography if an 
intra-abdominal abscess was suggested by any 
clinical features, such as prolonged fever, ileus, 
or abdominal tenderness. All patients were 
discharged when the following conditions were 
met: 1) oral intake was satisfactory; 2) there 
were no signs of infection; 3) the drain, if any, 
was removed. 

Data collection and statistical analysis
Data were retrieved from each patient’s 

medical records, including demographic infor-
mation, clinical presentations, surgical infor-
mation, histopathological results, and hospital 

course. All of the clinical data were compared 
between the two groups, those with intra-
abdominal drains and those without. Continu-
ous data are presented as means ± SD. The 
Mann’s-Whitney U test, Pearson’s Chi-Square 
test, and Fischer’s exact test were used where 
applicable. Significance was set at p < 0.05.

Results

Between July 2005 and June 2007, 49 
patients underwent LA for acute appendici-
tis at the hospital, including 22 women and 27 
men. Twenty-one patients comprised the drain 
group, who were operated before July 2006 and 
consequently had a prophylactic drain placed 
during operation. One the other hand, 28 
patients operated after July 2006 did not have a 
drain left, belonging to the no drain group.

Patient demographics and preoperative eval-
uation

The total 49 patients had a mean age of 
33.0 ± 22.0 years, ranging from 5 to 81 years. 
Patient preoperative white blood cell counts 
were 14647 ± 4683/μl, and patient symptoms 
lasted for 2.43 ± 1.67 days before surgical 
intervention (range: 1-9 days). 

The two groups were closely matched 
for demographics and baseline characteristics, 
including comorbidities, duration of illness 
before intervention and white blood cell count 
(Table 1).

Operative outcomes between the two 
groups are summarized in Table 2. In this 
study, there was no conversion from LA to 
OA procedure. Further, no iatrogenic trauma 
to major organs or structures (e.g., bowels, 
ureters, or vessels) occurred. The overall oper-
ation time was 87.6 ± 30.5 min, while the over-min, while the over-, while the over-
all anesthesia duration was 108.9 ± 33.5 min. 
The operation time was significantly shorter 
in patients undergoing LA without drains than 
those with prophylactic drains. (79.9 ± 25.7 vs. 
97.9 ± 33.6 min respectively, Table 2) The anes-min respectively, Table 2) The anes- respectively, Table 2) The anes-
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The paucity of literature concerning the 
role of prophylactic intra-abdominal drain-

Discussion

Table 3.  Postoperative course and complications

Variable Drain  
group  

(n = 21)

No drain 
group  

(n = 28)

p-value

Complications (%)

    Wound infectiona 1(4.7%) 1(3.5%) 0.835

    Intraabdominal  
        abscess

0 0 -

    Stump leakage 0 0 -

    Early postoperative  
        mortality  
        (< 30 days)

0 0 -

Postoperative duration   
    of (days)
    Fever 0.76 ± 1.0 0.59 ± 1.1 0.313

    Fasting 3.67 ± 2.83 1.59 ± 0.70 0.001*

    Intravenous  
        antibiotic use

4.71 ± 2.35 2.60 ± 1.12 0.001*

    Drain insertion 5.43 ± 2.11 -
    Hospitalization 5.90 ± 3.45 4.74 ± 1.38 0.003*

a Wound infection was defined as turbid, foul and 
purulent discharge from the wound requiring drainage.

Table 2.  Surgical variables according to study group

Variable Drain  
group  

(n = 21)

No drain 
group  

(n = 28)

p-value

Operation time    
    (min)

97.9 ± 33.6 79.9 ± 25.7 0.021*

Anesthesia time  
    (min)

121.9 ± 33.9 99.1 ± 27.2 0.02*

Operative findings  
    (%)
    Gangrene of the        
        appendix

5(23.8%) 7(25%) 0.932

    Purulent ascites in  
        pelvis

18(85.7%) 20(71.4%) 0.236

    Periappendiceal  
        abscess 

6(28.6%) 8(28.6%) 1.0

    Pseudotumor  
        formation

3(14.3%) 3(10.7%) 0.706

thesia duration was also shorter in the no drain 
group than in the drain group. (99.1 ± 27.2 vs. 
121.9 ± 33.9 min, Table 2� The operative fi nd-min, Table 2� The operative fi nd-, Table 2� The operative find-
ings were approximately comparable between 
the two groups (Table 2).

Two patients had infections in the umbili-
cal port wound, one in each group respec-
tively. Both the two patients recovered well 
after regular changing the dressing in the 
outpatient clinics and did not require surgical 
debridement. No intraabdominal abscess or 
appendiceal stump leakage took place in this  
study (Table 3).

There were no significant differences in 
the duration of postoperative fever (Table 3). 
The patients began oral feeding 2.48 ± 2.20  
days after the operation (range: 1-12 days). 
The use of intravenous antibiotics s lasted 
3.52 ± 2.04 days after the operation (range:  
1-14 days), with the length of hospital stay 
being 5.69 ± 2.70 days (range: 2-15 days). The 
duration of postoperative fasting, antibiotic 
use and hospitalization were all considerably 

Table 1.  Baseline characterist ics of the patients 
according to study group

Variable Drain  
group  

(n = 21)

No drain 
group  

(n = 28)

p-value

Gender, No. (%)

    Female 9(42.9%) 13(46.4%) 0.804

    Male 12(57.1%) 15(53.6%)

    Age (years) 39.7 ± 22.2 27.9 ± 20.9 0.059

WBCa on admission 
    (× 103/μl�

14.1 ± 4.0 15.2 ± 5.2 0.599

Illness days before LA 2.57 ± 1.80 2.32 ± 1.59 0.585

Preoperative fever,  
    No. (%)

3(14.3%) 8(28.6%) 0.311

Comorbidity

    Diabetes, No. (%) 0(0%) 2(7.1%) 0.5

    Hypertension, No. (%) 3(14.3%) 4(14.3) 1.0

    COPDb, No. (%) 1(4.8%) 0(0%) 0.429

    Heart failure, No. (%) 0(0%) 1(3.6%) 1.0

a White blood cell
b Chronic obstructive pulmonary disease

shorter in the no drain group than in the drain 
group (p < 0.05, Table 3).
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age after LA for complicated appendicitis 
fueled our interest in performing this compara-
tive study. The purported purpose of prophy-
lactic intra-abdominal drainage is to drain 
possible fluid collections and to control poten-
tial appendiceal stump leaks. Some surgeons 
prefer the routine use of prophylactic drain 
after LA for complicated appendicitis,13 while 
others do not.9 In this study, we demonstrated 
that the elimination of intra-abdominal drain-
age after LA did not increase the incidence of  
complications (e.g., wound infection or intra-
abdominal abscess). Moreover, patients without 
a drain were likely to have a faster resumption 
of oral intake, a shorter period of antibiotic 
use, and a shorter period of hospitalization, 
compared with those with a drain. Thus, 
prophylactic intra-abdominal drainage in this 
series appeared to have minimal benefits, 
and therefore may not be advisable after LA for 
complicated appendicitis.

Several randomized controlled studies 
have investigated the benefits of operative 
intra-abdominal drainage after OA for acute 
complicated appendicitis.14-17 These reports did 
not support the use of prophylactic drain after 
open appendectomy. Meta-analysis11 revealed 
that the odds ratio (OR� for fecal fistulas favors 
the no-drainage group, whereas the OR for 
the end point intra-abdominal infection and 
wound infection does not favor either group. 
One possible reason for the ineffectiveness of 
drain placement after OA is the inappropriate  
location of the drain, mainly due to limitations 
in the visual field through the small wound. 
This shortcoming may result in poor function 
of the drain and/or misplacement of the drain 
into the middle of bowel loops, which may 
even cause the development of fecal fistula.11 

On the other hand, LA provides better 
visualization which aids in the precise place-
ment of the drain in the dependent area, 
namely the pelvic cavity. There is also concern 
related to a higher technical demand, longer 
operative time, and a reported higher incidence 

of intra-abdominal collections for LA in the 
management of complicated appendicitis.6,18-22 
Hence, we thought the value of prophylactic 
drain merited reappraisal in LA. 

The postoperative course of our patients 
was compatible with other reports from 
Asia.9,13 In our study, we found that the place-
ment of the prophylactic drain did not affect 
the risk of postoperative morbidity or mortal-
ity. Thus, prophylactic drainage after LA was 
neither beneficial nor detrimental. Both groups 
suffered a similar duration of postoperative 
fever but the drain group had a longer period 
of postoperative fasting, intravenous antibiotic 
use, and hospitalization. Similar findings have 
been reported after OA for complicated appen-
dicitis.23 This similarity may be due to the 
surgeon’s concern about the potential contami-
nation through the drain site and, therefore, the 
drain group might be treated more cautiously. 

The feasibility and safety of laparoscopy 
in the management of complicated appendi-
citis have been addressed in the literature.9 
In this series, we successfully managed all 
patients with complicated appendicitis by lapa-
roscopy. No conversion from LA to OA was 
encountered. The average operation time was 
comparable to other reports of LA in managing 
complicated appendicitis.9,13 Our data showed 
that the operation and anesthesia time were 
approximately 20 minutes longer in the drain 
group than in the no drain group. We believe 
that extra time is required for the placement of 
the drain. Moreover, since we usually inserted 
the drain through one of the working ports, 
further manipulation (if necessary) may be 
hindered after drain placement.

Complicated appendicitis usually carries 
a high risk of developing postoperative compli-
cations such as wound infection, intra-abdom-
inal abscess formation, and bowel obstruction. 
In comparison to other series,9,13 our patients 
had similar wound infection rate was as high 
as 4.1%. Nevertheless, no intra-abdominal 
fluid collection occurred in our patients, which 
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