
1. Dr. Ishtiaq Ahmed Chaudhary
Assistant Professor of Surgery

2. Dr. Samiullah
Assistant Professor of Surgery

3. Maj. Gen (R) Ashraf Ali Mallhi
Professor of Surgery,
Head of Surgical Division

4. Dr. Ziauddin Afridi
Registrar Surgery

5. Dr. Aqeela Bano
Medical Officer

1-5: Foundational Medical College,
Rawalpindi, Pakistan

Correspondence:

Dr. Ishtiaq Ahmed Chaudhary
Consultant Surgeon,
Fauji Foundation Hospital,
Bungalow-14, Morgah,
Rawalpindi, Pakistan
E-mail: surgish2000@yahoo.com

* Received for publication: January 12, 2004

Revision received: August 18, 2004

Revision accepted: September 8, 2004

IS IT NECESSARY TO INVAGINATE THE STUMP
AFTER APPENDICECTOMY?

Chaudhary IA1, Samiullah2, Mallhi AA3, Afridi Z4 & Bano A5

ABSTRACT
Objective: To compare the technique of simple ligation of the appendix with ligation and burial of the
stump during appendicectomy for acute appendicitis.
Design: A comparative study of 677 appendicectomies.
Place and duration of study: Department of General Surgery, Fauji Foundation Hospital Rawalpindi
from June 1999 to June 2003.
Patients and methods: All patients who underwent appendicectomy for   uncomplicated acute appen-
dicitis were divided into two groups. In Group-I simple ligation and in Group-II ligation with invagina-
tion of appendix stump was carried out. Patients were followed up for nine months to check the
development of complications.
Results: Both groups were similar with respect to age and sex. Simple ligation of the stump was done
in 382 patients, while in 295 cases invagination of the stump after ligation was done. The incidence of
postoperative wound infection (6.44%) and paralytic ileus (4.40%) was higher in Group-II as compared
to Group-I.
Conclusion: Simple ligation of appendix stump is better and safe procedure during appendicectomy.
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INTRODUCTION

Appendicitis remains one of the most com-
mon surgical diseases. The incidence of acute
appendicitis is 1.5/1000 in males and 1.9/1000
in females with an overall lifetime risk of
6-20%.1,2 It is uncommon before two years of
age. Alchemists and physicians in the 16th cen-
tury recognized the existence of a clinical en-
tity associated with severe cecal inflammation
known as “perityphlitis”.3 First successful ap-
pendicectomy was reported in 1736. Reginald
Fitz first reported the role of surgical removal
of inflamed appendix as a curative treatment
in 1886.2,3 In 1889, Charles McBurney de-
scribed the importance of early appendicec-
tomy in his presentation before the New York
Society of Surgeons. After five years he devised
his popular muscle splitting incision, which still
today bears his name. Since then appendicitis
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has been the commonest surgical emergency.
The technique of appendicectomy may vary
from surgeon to surgeon or from center to cen-
ter, starting from skin incision to the ligation
and invagination of appendicectomy stump,
and so on. Through out the last century, the
optimum management of appendicectomy
stump has frequently been discussed and in
1937 a detailed historical review was made by
Ochsner and Lilly.4 After ligation or
transfixation of the appendix stump some sur-
geons invaginate the stump by means of a
purse-string stitch or a Z- stitch or doubly in-
vaginate the stump. Simple ligation without in-
vagination was probably introduced by
Kronlein in 1884.4 This method was used by
some surgeons but others have criticized it as
leading to increased incidence of wound in-
fection and peritoneal adhesions. Theoretically,
every surgeon had its own justifications and
advantages of the operating procedure. No
study was conducted on this controversy in
our country. In this prospective randomized
study, a comparison was made between the
techniques of simple ligation without invagi-
nation and with invagination of the appendix
stump, and the results compared with inter-
national literature.

PATIENTS AND METHODS

This comparative study was conducted in
Surgical Unit-I of Fauji Foundation Hospital,
Rawalpindi from June 1999 to June 2003. Fauji
Foundation Hospital Rawalpindi is a 660-bed-
ded tertiary care teaching hospital. All retired
army personals and their families are entitled
for free medical treatment. Every patient re-
porting in our hospital, is registered through
central registry and an  identity card and a
treatment book is issued. This treatment book
contains the complete all the hospital visits,
admissions, treatment, follow up and investi-
gations, which is endorsed by the concerned
specialists or medical officers, hence follow up
of these patients is easy. All patients who were
diagnosed as acute appendicitis and under-
went surgery were included in the study.

Patients with perforated appendicitis, appen-
dicular abscess or mass were excluded from
the study. Patients were randomly divided into
two groups. In Group-I, after opening the peri-
toneal cavity through standard Grid-iron or
Lanz skin incision,the appendix stump was
simply ligated. In Group-II after ligating the
appendix, the stump was invaginated with
chromic 2/0 suture by purse-string or Z- stitch.
All operations were carried out by a consult-
ant surgeon or senior registrar or under their
supervision, in case the operative procedure
was done by trainee surgeons or junior regis-
trars. Patients were followed up for at least
nine months to check for the development of
any complications.

RESULTS

A total number of 677 patients were included
in the study  from June 1999 to June 2003. They
were randomly divided into two groups.
Group-I comprised of 382 patients, simple li-
gation of the appendix stump was done in
these cases. Ligation and invagination of the
appendix stump by a purse-string or Z-stitch
method was done in the remaining 295 pa-
tients (Group-II). There was a dominance of
females in both the groups 55.76%
(Group-I) and 53.23%(Group-II) with a male
to female ratio of 1:1.23 and 1:1.13 respectively
(Table-I). Majority of patients were of a
younger age in both the groups. (Table-I). Post-
operative wound infection was noticed in
5.49% patients in Group-I and 6.44% in Group-
II. P- value >0.05 which is significantly not dif-
ferent in two procedures. The frequency of
postoperative ileus was more in Group-II,
4.40% and 0.67% during first 48 hours and 72
hours respectively as compared to Group-I. P
value - <0.05, which is significantly higher in
group-II (Table-II). None of the patients had
paralytic ileus for more then 72 hours in both
the groups. No case of postoperative
peritonitis, residual abscess and intestinal ob-
struction due to adhesions was noticed in both
groups during the postoperative period and
follow up.
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DISCUSSION

Acute appendicitis is the most common surgi-
cal emergency in the developed countries that
is common in the second decade of life.5 Ap-
pendicectomy is regarded as a simple opera-
tion in most cases and is generally entrusted to
the junior surgeons, who perform it in emer-
gency during odd hours. Fascinating new op-
erative techniques have emerged and replaced
the conventional procedures but in the case of
appendicitis we are still relying on the  tradi-
tional method of appendicectomy in our coun-

try. Laparoscopic appendicectomy is being
done only at few centers in our set up. During
appendicectomy, some surgeons do simple li-
gation of the appendix stump while others still
prefer to invaginate it by a purse-string suture
or Z-stitch. The  reasons given for this invagi-
nation of stump are safety against slipping of
ligature from the stump or blow out of appen-
dix stump, less chances of peritonitis from spill-
age of pathogens from remaining the stump,
less incidence of post operative wound infec-
tion, better healing of gut by formation of
granulation tissue and collagen from the sero-

Appendicectomy

TABLE-II

Incidence of post-operative complications in both groups

Group-I (n=382) Group-II (n=295) p -value

Post op wound infection 21(5.49%) 19(6.44%) > 0.05

PARALYTIC ILIEUS
24 – 48 hrs 6(1.57%) 13(4.40%) < 0.05
48 – 72 hrs 0 2(.67%)
More then 72 hrs 0 0 -

PERITONITIS Nil Nil -
RESIDUAL ABSCESS Nil Nil -
Intestinal obstruction due Nil Nil -
  to adhesions
Other complications Nil Nil -

TABLE-I

Sex and age distribution in both groups

Age Group                                 GROUP-I                                               GROUP-II

Male   Female Total Male Female Total

<11 Years 30 17 47(12.30%) 23 12 35(11.86%)
11-20 Years 117 117 234(61.25%) 99 90 189(64.06%)
21-30 Years 9 33 42(10.99%) 7 23 30(10.16%)
31-40 Years 8 34 42(10.99%) 4 20 24(8.13%)
41-50 Years 4 6 10(2.61%) 4 6 10(3.38%)
51-60 Years 1 3 4(1.04%) 1 3 4(1.35%)
> 60 Years 0 3 3(0.78%) 0 3 3(1.01%)

TOTAL 169(44.24%) 213(55.76%) 382 138(46.77%) 157(53.23%) 295
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sal layer of caecum,6 on the other hand, who
do simple ligation only found it simpler, less
time consuming and leaving intact the anatomy
of caecal wall,7 with no difference in the inci-
dence of postoperative wound infection or
paralytic ileus. However, there are reports of
more  residual abscesses over the wall of cae-
cum due to invagination of stump, besides the
deformation (filling defect) may lead to the
suspicion of a neoplasm.8,9 Simple ligation of
course obviates these misinterpretations. Our
study like the studies done by Engstrom and
Fenyo4, Lavonius et al7, Jacobs et al8, Kingsley
10, Watter et al11, Osime et al12, Dass et al13, and
Sinha14 showed no advantages of invagination
of the appendix stump over simple ligation.

In our study, majority of the patients were
young and belonged to the second decade of
life, a finding consistent with that reported by
Amir and Shami5, Bhopal et al15, and others.16

There was no significant difference in the inci-
dence of wound infection in both the groups
(5.49% and 6.44%) in our study. This was also
observed by Engstrom9, Watters11 and Dass13,
though a higher incidence was reported by
Jacobs8 and Sinha14 among patients in whom
invagination of stump was carried out. No se-
rious postoperative complication was noticed
in both the groups in our study; similar find-
ings were reported by different authors in the
international literature.8,9,11,13

CONCLUSION

It is concluded that simple ligation of stump
during appendicectomy is a better and safe
procedure as compared to the invagination of
the stump because it shortens the operating
time, and there is less incidence of wound in-
fection and postoperative paralytic ileus.
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