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ABSTRACT

BACKGROUND
Appendicitis remains one of the most common surgical diseases. Open or laparoscopic appendectomy remains the gold standard
treatment for acute appendicitis. The technique of appendectomy may vary from surgeon to surgeon or from centre to centre,
starting from skin incision to ligation and invagination of appendiceal stump. However, concerns still exist regarding appendiceal
stump closure.

The present study was conducted to compare the stump closure techniques of Endoloop versus Intracorporeal Transfixation of
the base of the appendix in laparoscopic appendectomy to demonstrate the safety and feasibility in this surgery.

MATERIALS AND METHODS

This prospective, non-randomised, controlled study was conducted on 60 patients with appendicitis. The patients from same
population were assigned to one of the two groups alternatively; A and B, each consisting of 30 patients. The patients in Group A
underwent laparoscopic appendectomy with simple endoloop ligation of the base of appendix, whereas the patients in Group B
underwent laparoscopic appendectomy with intracorporeal transfixation of the base of appendix. The findings of subgroups were
compared and results were evaluated by IBM-Statistical Package Social Sciences (SPSS) statistical methods.

RESULTS

Position and diameter of appendix did not affect the feasibility of stump ligation with both techniques. Both techniques were
comparable in terms of post-operative complications and time of appearance of bowel activity. Operative time was significantly
more in intracorporeal transfixation technique.

CONCLUSION
Both the techniques are safe, sure and reliable methods for stump closure. Hence, appendix stump ligation should be left to
preference of the operating surgeon.
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BACKGROUND

laparoscopy include- (1) Thorough visualisation of the

Appendicitis remains one of the most common surgical
diseases. Claudius Amyand recorded the first removal of the
human appendix in 1735, during the course of an operation
for hernia.lll For more than a century, open appendectomy
has been the gold standard treatment for acute appendicitis.
It is considered as safe and effective procedure for acute
appendicitis.[2]

The introduction of the concept of minimally invasive
techniques for diagnosis and treatment of surgical conditions
has castigated an era where such techniques are being
applied to every possible clinical situations. Laparoscopic
appendectomy was first described by Semm in 1983 in
Germany. The principal purported advantages attributed to
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abdominal cavity, (2) Diminution of postoperative pain and
incisional complication rate, (3) Decreased hospital stay and
lay-off from activity, (4) Better cosmesis.[23]

The technique of appendectomy may vary from surgeon
to surgeon or from centre to centre, starting from skin
incision to ligation and invagination of appendiceal stump. A
traditional method of dealing with the appendix stump is to
crush it, ligate it and then invaginate it. It has since been
shown that attempts to sterilise the appendix stump do not
influence the incidence of postoperative wound infection, but
whether or not it is necessary to invaginate the ligated stump
is still undecided.*]

However, concerns still exist regarding appendiceal
stump closure. Closure of the appendiceal stump is an
important step because of postoperative complications from
its inappropriate management. The development of life-
threatening events such as fistulas, postoperative peritonitis
and sepsis is feared and unwanted. The tactical modification
of appendiceal stump closure with a single endoligature,
replacing the invaginating suture, adjusted very well to
laparoscopic appendectomy and nowadays is the procedure
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of choice whenever possible. Among the alternatives that do
not make use of an invaginating suture, studies advocate the
use of an endostapler, endoligature (endoloop), metal clips,
bipolar endocoagulation and
clips.[5LIELI7LIBLIOLI10L[11].[12]

Thus, this prospective non-randomised study was
proposed to compare the stump closure techniques using
Endoloop and with intracorporeal transfixation of the base of
the Appendix in laparoscopic appendectomy, to evaluate
various parameters like complications, hospital stay, return
of full activities.

polymeric

MATERIALS AND METHODS
Design and Sampling/Design
Prospective non-randomised controlled study.

Study Period
Two years.

Sampling Procedure

Eligible male as well as female patients of appendicitis
coming from Punjab and adjoining areas were selected for
study for a period of two years.

Justification of Sample Size

This prospective non-randomised controlled study was
conducted on 60 patients of appendicitis consisting of acute,
recurrent and those kept for the interval appendectomy. This
study was research clinical thesis work to be completed
within two years (as per university research approval
committee) and the number of patients with appendicitis
reporting to our institution was about 32 to 36 patients per
year at that time. So the sample size was kept to 60 patients
(approved by research ethics committee) to complete the
study within given time frame. All patients irrespective of age
and sex were included in the study, except patients with
pregnancy or coagulation disorders.

In this study for comparison of results, two groups of
patients A and B, comprising of males as well as females were
made. The patients were assigned to one of the two groups
alternatively: A and B, each consisting of 30 patients. Out of
60 patients, 33 were males and 27 were females. In Group A,
there were 17 males and 13 females, whereas in Group B
there were 16 males and 14 females. The allocation to group
was done alternatively, i.e. from same population irrespective
of age and sex, one patient to Group A and next patient to
other Group B and so on. The patients in Group A underwent
laparoscopic appendectomy with simple endoloop ligation of
the base of appendix, whereas patients in Group B underwent
laparoscopic appendectomy with intracorporeal transfixation
of the base of appendix.

Inclusion Criteria
All patients irrespective of age and sex were included in the
study.

Exclusion Criteria
Pregnant patients and patients having coagulation disorders.
A detailed clinical evaluation of each case was done including
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proper history, physical findings, investigations, pre-
operative, operative and post-operative findings.

The data and additional observation if any was noted and
the results were analysed statistically.

The findings of subgroups were compared and results
were evaluated by using statistical methods.

Statistical Analysis

Statistical analysis was performed by IBM-Statistical Package
Social Sciences (SPSS). The qualitative data were expressed
as number (%), while the continuous quantitative data as
mean * standard deviation (SD) and data was statistically
analysed by Chi-square test (was used to determine ‘p’ value)
and Student t-test (degree of freedom and standard deviation
were used to determine ‘t’ value). A ‘p’ value of < 0.05 was
considered statistically significant.

Operative Technique

All patients underwent laparoscopic appendectomy under
general anaesthesia in supine position. Pneumoperitoneum
created and telescope was inserted through infraumbilical
port and a thorough inspection of peritoneal cavity was made
for any associated pathology. The appendix was identified at
the base of the caecum and any adhesions to the surrounding
structures were lysed with a combination of blunt and sharp
dissection supplemented with diathermy. A dissecting
forceps was used to create a window in the mesoappendix.
Mesoappendix was dissected away from the appendix with
the help of diathermy. Ligature clips or diathermy or
endoloops were used to control the appendicular artery.

In Group A, the appendix when free of its mesentery was
ligated at its base with an absorbable endoloop ligature. In
Group B, an intracorporeal transfixation of base of appendix
was done with Vicryl 2-0. The appendix was then divided and
removed in a polythene bag.

The patients were followed after 1 week, 2 weeks, 1
month post-operatively and then after 2 months. The
comparison was made in terms of operating time, duration of
hospital stay and return to activity and complications namely
bleeding from port, secondary haemorrhage, paralytic ileus,
wound infection, pyrexia/peritonitis, incisional/port site
hernia, pelvic abscess and intestinal obstruction.

Criteria for Discharge

The patients were discharged only after following the set
criteria-

e No new signs or symptoms after the operation.

e No active bleeding or oozing.

e Orientation to person, time and place.

o Pain controllable with oral analgesics.

e Passed urine.

e No surgical complication.

Instructions on Discharge
Written and verbal instructions regarding post-operative
medication, oral intake and complications were given.

RESULTS
Most of the patients were in the age group of 11 - 30 years.
The youngest case in our study was 9 years, whereas the
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oldest patient was 63 years old. Patients < 10 years old
comprised only 5% and patients > 50 years old were only 3%
of the total. This reflects low incidence of appendicitis in
extremes of age. Appendicitis was more common in male
gender (55%). The most common presenting complaint was
pain in abdomen followed by nausea and vomiting. All the
patients had pain abdomen and 67% had nausea and
vomiting.

The most common position of appendix noticed was
retrocaecal followed by pelvic. Three women patients had
additional findings. Out of these, 2 (3.3%) had polycystic
ovaries and 1 (1.7 %) had unilateral right ovarian cyst.

The operative time was significantly (p value 0.00 and t
value 5.49) longer in intracorporeal transfixation.

(Group B)- The average time was 49.33 * 8.78 minutes for
intracorporeal transfixation.

(Group B) and 36.83+8.85 minutes for the endoloop
(Group A) [Table-1].

Wide base (diameter > 10 mm) was seen in three cases
(10%) in Group A and four cases (13.3%) in Group B. The
diameter of base of appendix did not affect the feasibility of
stump ligation.

The bowel sounds returned after 20.40 = 8.99 hours in
patients of Group A and after 18.80 = 8.14 hours in patients of
Group B, but this difference was statistically insignificant (P
value 0.473 and t value 0.722) [Table-2]. Two patients in
Group A and one patient in Group B had wound infection. One
patient in Group A had post-operative pyrexia as compared to
three patients in Group B. None of the patients had port site
hernia in 3 months followup period. No bleeding from the
port was encountered in both the groups. No patient
developed intestinal obstruction in the given period of
followup. No patient had postoperative peritonitis. Thus, both
groups had similar rate of complications [Table-3].

21 (35%) patients were discharged on the same day. One
patient in the Group B was discharged on the 3rd post-op day
due to post-operative pyrexia. The cause of pyrexia was
found to be the infection of the port site. Most (75%) of the
patients were discharged either on the same day or the next
day. The mean stay in endoloop group was 0.933 = 0.739
days as compared to 0.833 * 0.833 days in transfixation
group. But the difference was statistically insignificant (p=
0.625 and t value 0.491) [Table-4].

Operative Group A Endoloop Group BICT
Time (min) N=30 Percent | N=30 | Percent
21-30 11 36.67 01 03.33
31-40 12 40.00 06 06.67
41-50 05 16.67 15 50.00
51-60 02 06.67 04 13.33
>60 00 00 03 10.00
Mean * SD 36.83+8.85 49.33+8.78
P value 0.00
Significance HS
tvalue 5.49
Table 1. Operative Time
Return of Bowel | Group A | Group B
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Habits (hrs.) Endoloop ICT
N=30 % N=30 %
11-20 14 46.67 16 53.33
21-30 11 36.67 11 36.67
31-40 05 16.67 03 10.00
Mean * SD 20.40+8.99 18.80+8.14
P value 0.473
Significance NS
tvalue 0.722
Table 2. Return of Bowel Sounds
Post-Operative Group A Group B
Complication Endoloop IcT
N=30 N=30
Pyrexia 01 03
Wound infection 02 01
Port site hernia 0 0
Bleeding from the port 0 0
Peritonitis 0 0
Intestinal obstruction 0 0
P value 0.27
Significance NS

Table 3. Postoperative Complications

Group A Group B
Stay in the Hospital Endoloop ICT
N=30 % N=30 %
0 09 30.00 12 40.00
1 14 46.67 12 40.00
2 07 23.33 05 06.67
3 00 00 01 03.33
Mean * SD 0.933+0.739 0.833+0.833
P value 0.625
Significance NS
tvalue 0.491

Table 4. Stay in the Hospital

. Time taken for
Time taken for Intracorporeal
Study Year Endoloop P .
. Transfixation
(min) .
(min)
M. Kieudelis | =13 58.4+14.3 79.6+21
etal
Ates M 2012 - 62.81+15.4
Gonenc M 2012 - 61.9
Hady S 2014 - 45
Naiditch] | 010 52.2+15.8 ;
etal
A iyik F
kybiyi 2011 39.7 -
etal
Deli —
elibegovieS | 0g 47.1+6.7 -
etal
Present Study 36.83£8.85 49.33+8.78
Table 5. Operative Time
Page 5094

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 72/ Sept. 07,2017



Jemds.com Original Research Article
Year No. of Complications p Wound p Intra-abd, Surgical P
Study Patients (%) Infections (%) Site Infection (%)
Endo | ICT | Endo ICT Endo ICT Endo ICT
M. K:E‘;?ehs 2013 | 112 | 40 | 9.8 75 [>005| 2.7 0 NS 3.6 5 NS
Gonenc M 2012 46 8.7%
Hady S 2014 100 3%
B. Mayir 2014 61 3 1.6 3.2
G. Beldi 2004 99 5.1 1 4
Naiditch | 2010 | 309 5.5 5.5
Janczak D 2011 33 3 3
Present Study 30 30 10 13.3 0.27 6.7 3.3 Ns - -
Table 6. (Percentage of Complications)
DISCUSSION Sex

Acute appendicitis is one of the most common cause of acute
abdomen. For more than a century, open appendectomy has
been the gold standard for acute appendicitis. It is considered
safe and effective procedure for acute appendicitis.
Variability in the inflammatory process and in the location of
appendix are the main causes of operative difficulties in open
appendectomy, besides providing only a limited space for
abdominal exploration.[2] Laparoscopic appendectomy holds
a number of theoretical advantages over the traditional open
operation. These include decreased incidence of wound
infection, less pain for the patient, reduced hospitalisation
and a more rapid return to employmentl13] and better
cosmesis.[2] Because of faster postoperative recovery and
reduced postoperative complications, laparoscopic
appendectomy is now being more and more widely used for
treating acute appendicitis.[14].[15].[161.[17],[18]

The key technical aspect in laparoscopic appendectomy is
the treatment of appendix stump closure. Nowadays, stapling
and endoloop techniques are the most popular ones in
securing the appendix stump. Some randomised and
prospective clinical trials(10L11L12] have compared staplers
and endoloop for appendix stump closure, but did not find
any significant difference in the incidence of intra-abdominal
abscess. The authors noted that appendix stump closure
using an endoloop is an easy, safe and cost-effective
procedure. Securing the appendix stump with endoloop
involves the application of one or two proximal ligatures and
one distal ligature around the base of the appendix, which
results in extraversion of the appendix stump mucosa as
opposed to the inversion of the mucosa with stapling
devices.[8] Closure of the stump of the appendix with a stapler
is a simple but more expensive method when compared with
others.[191[201[211[22] Closure with endoloop is a common way
and has a lower cost than a stapler.[19]

Our study compared 30 cases each of endoloop and
intracorporeal transfixation method for ligation of base of
appendix in laparoscopic appendectomy to evaluate outcome
of various parameters.

Age

The mean age in our study group was 29.01 years, which is
similar to the mean age in other studies. The cause of high
incidence of appendicitis in the second and third decade of
life is considerably due to hyperplasia of lymphoid tissue in
the appendix, which reaches its peak at 20 years of age and
thereafter atrophy of the lymphoid tissue begins.[23]

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 6/ Issue 72/ Sept. 07,2017

The male-to-female ratio in our study was 1.22: 1; 55% of the
patients were males, which is quite similar to other studies.

The Clinical Presentation at the Time of Admission
The most common presenting complaint was pain abdomen
followed by nausea and vomiting.

Intraoperative Location of Appendix

Retrocaecal position was the most common position in our
study, which is consistent with results of studies by Ortega et
al and Rohr et al. Wakeley and Child (1950)[24 found
retrocaecal position of appendix in 59.1% cases and in our
study it was 60%. The position of appendix did not affect the
efficacy and feasibility of endoloop or intracorporeal
transfixation.

Operative Time

The Operative time was longer in intracorporeal transfixation
group as compared to the time taken in the Endoloop group.
The difference is statistically significant (p value 0.00 and t-
value 5.49) [Table-1]. Operative time in Kiudelis et al
(2013)(25] study was significantly longer because invaginating
suture was also used in the study, otherwise results of our
study are comparable with most of the studies as shown in
table [Table-5].

Return of Bowel Sounds

The bowel sounds returned after 20.40 * 8.99 hours in
patients of endoloop (Group A) and after 18.80 + 8.14 hours
in patients of the intracorporeal transfixation (Group B). But
this difference is statistically insignificant (P= 0.473, t= 0.722)
[Table-2], which is in accordance with other studies.

Complications

In a study done by M. Kiudelis et al (2013),[25] there were no
significant differences between the two groups in the overall
intraoperative and postoperative complication rate.
M. Kiudelis et al reported superficial surgical site infection in
2.7% cases of endoloop group and none in case of
intracorporeal transfixation (ICT) group. B. Mayir et al
(2014)(26] reported surgical wound infection in 1.6% of
patients undergoing surgery using endoloop. Naiditch ] et al
(2010)[271 reported superficial wound infection in the non-
perforated endoloop group (17/309, 5.5%). Janczak D
(2011)[28] reported wound infection in 1 patient out of 33
(3%) cases undergoing surgery using endoloop. In our study,
two patients in the endoloop group and one patient in
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intracorporeal transfixation group had wound infection
[Table-3 and 6].

M. Kiudelis et al (2013)I25] reported intra-abdominal
surgical site infection in 3.6% cases of endoloop group and
5% cases of ICT group. No such complication was seen in our
study in any group.

One patient in Group A had post-operative pyrexia as
compared to three patients in Group B. The cause was found
to be wound infection in one case. All the patients were
managed conservatively.

Among intraoperative complications, M. Kiudelis et al
(2013)[25] reported bleeding in 2.5% of cases of ICT group
and in 1.8% of cases of endoloop group. No such complication
was encountered in both the groups in our study.

Hady S et al (2014)[291 compared ICT with metallic clips.
He reported post-op complications in 3% of patients
undergoing ICT; 2 patients had wound infections and one
patient had delayed return of bowel sounds after 72 hours
and improved by medication. None of the patient in our study
had delay in return of bowel sounds.

It was noticed in this study that the condition of the base
of the appendix and not the distal part of the appendix,
affected the applicability of both techniques. Severe friability
or necrosis of the base of appendix made the application of
both techniques impossible and risky.

There was no conversion to open surgery as in our study.
After 8 hrs. of operation, all patients allowed oral intake.
During the post-operative period, one surgical wound
infection (1.6%) and two intra-abdominal abscesses (3.2%)
were detected. When those two patients were operated on
again, abscess in the Douglas of Pouch was detected, while
the stump of the appendix and caecum were normal. There
was no leakage from the stump of the appendix in any
patient.

None of the patients had port site hernia in 3 months
followup period.

No case of intra-peritoneal adhesion requiring surgery
was reported in present study in 3 months followup period. A
longer period of followup might be required to draw any
conclusions. Post-operative peritonitis was not seen in any of
our cases. There were no deaths in the post-operative period.

Wide Base

The diameter of base of appendix > 10 mm is considered as
wide base. In our study, wide base was seen in 3 cases (10%)
of endoloop group and 4 cases (13.3%) of intracorporeal
transfixation group.

Hady S et al (2014)[29 stated that one more reason for
failure is an appendix with a wide base of more than 10 mm
during MCC as clips do not close all diameters of the
appendix. The use of mechanical stapler can circumvent the
problem; however, it was not used in our study and
management was performed successfully by ICT and base
invagination by purse-string sutures. In both techniques,
failure of securing the stump was managed by gentle ligation
at the most firm viable point close to the cecum, and then
reinforced by purse-string sutures and base invagination. He
concluded that both ICT and metallic clip closure techniques
were safe and economic in securing the appendix stump
except for wide, severely oedematous or gangrenous base,
wherein the metallic clip closure technique was not
appropriate and was inferior to knotting. In our study, wide
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base of appendix was managed without failure and without
any intra-operative or post-operative complications (Intra-
abdominal sepsis or stump blowout) in both the groups.
Though the intracorporeal transfixation technique has
theoretical advantage over endoloop in managing wide base
of appendix, but we found both the techniques equally
feasible.

Post-Operative Hospital Stay

Post-operative hospital stay was similar in both the groups.

No significant statistical difference was found. M. Kieudelis et

al (2013)I251 also reported no significant difference in post-

operative hospital stay between the two groups [Table-4].
Completion of followup was 100% in our study.

Limitation of the study is low sample size.

CONCLUSION

The most common position of appendix was retrocaecal and
position of appendix did not affect the feasibility of stump
ligation. Although operative time was significantly more in
intracorporeal transfixation technique, but with more
experience in intracorporeal transfixation technique
difference of operative time of both the techniques may
become insignificant. The diameter of base of appendix did
not affect the feasibility of stump ligation. Both the groups
were comparable in terms of post-operative complications.
There were no major complications like peritonitis or faecal
fistula. Post-operative stay was similar in both the groups.

It was concluded that both the techniques are safe, sure
and reliable method for stump closure. Thus, the method of
dealing with appendix stump can be left to the personal
preference of the operating surgeon.
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