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ABSTRACT

A prospective, randomized trial on 416 consecutive cases of appen-
dicectomies was carried out in which half of the cases had simple ligation of
the stump and the rest had invagination of the stump in addition. The two
groups were matched for age, sex, state of personal hygiene and nutrition.
The incidence of wound infection, and early and late post-operative
complications remained comparable between the two groups. However, the
mean operating time was significantly less in case of simple ligation. Barium
enema in suspected cases of caecal neoplasm in post-operative cases did not
reveal any ceacal deformity in the group of simple ligation thus avoiding
confusion of mistaking deformed caecum due to the invaginated stumps as
neoplasm. Simple ligation of the appendiceal stump is therefore advocated
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during appendicectomy.
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INTRODUCTION

Appendicectomy remains the commonest opera-
tion performed in general surgical units world wide. In
Pakistan, like most other third world countries this
procedure occupies well over 50% of all the emergency
surgical load. Mostly, appendicectomies are per-
formed by junior and relatively inexperienced col-
leagues ofthe surgical team. Therefore, anysimplifica-
tion of the technique, which does not exaggerate the
postoperative complications and saves valuable time,
is of paramount significance. Invagination of appen-
diceal stump after ligation of the base has been de-
scribed as standard procedure in text books of
surgery.!? In some centres even double invagination
by purse string or Z-stich is customary.> Although
historically, the practice of simple ligation of the stump
only is traceable as far back as a century ago,*> the

majority of the surgeons still remain sceptical towards
this technique on the assumption that bare ligation of
the stump may lead to an increased rate of postopera-
tive wound infection or other complications like intes-
tinal obstruction due to adhesion formation.? Howev-
er, over the past two decades some of the investigators
in the Westafter conductingretrospective and prospec-
tive trials tried to prove this assumption otherwise. %7
Thereisnoliterature onsuch trialsavailablein the third
world. Thus, the present prospective randomized trial
was conducted in the surgical B unit of Civil Teaching
Hospital, Abbottabad in order to compare early and
late complications in general, in addition to wound
infection and mean operating time between the two
groups.

Table I. Ape and sex distribution of 416 patients

Technique Mean Age(Range) Females Males
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Table I1. Wound infection in ligation and invagination groups

Grade of Total No -Ligation TotalNo [nvagination
Pathology ofcases ———  of cases

‘ : With Gross' . With .

Infection . Infection

No % No %

Catarrhal 61 5 82 46 3 6.5

Phlegmonous 59 4 6.8 i 7} 95l
Gangrenous 21 8 38.1 32 8 25.0
Perforated 15 7 46.7 21 10 47.6

Interval

Appendicectomy 20 3 15.0 22 2 9.1
Normal 32 2 6.25 10 1 10.0
Total 208 29 139 208 31 14.9

MATERIAL AND METHODS

Patients on admission were randomly allocated to
one of the two groups (i.e. simple ligation and invagina-
tion group) after matching their age groups, sex, status
of hygiene and nutrition. All patients were given one
antibiotic injection (i.e. any of the second generation
cephalosporins) one hour priortosurgery. Selection of
the operator was according to routine of the unit and
availabiltiy of the surgeon on duty.. Gridiron muscle
splitting incision was used as standard procedure.
Stump was ligated with chromic catgut in all the cases
andcleaning of the stump was carried out with available
antiseptic solution.

Invagination was carried out with the help of chro-
mic catgut in the other group either by purse string or
Z-stitch technique. Appendices were subjected to his-
topathological study in addition to gross examination
in order to assess the severity of pathology. Operating
time was measured from skin incision to the skin stitch
and ‘was
operating team to avoid prejudicial hurry by the
surgeonincompletingthe procedure. All woundswere
inspected on the 4th postoperative day and again at the
time' of discharge. Pus discharge from subcutaneous
and subfascial planes spontaneously or on deliberate
incision was taken as positive wound infection. Unex-
plained pyrexia over 37.5°C for more than two consecu-
tive'days was observed in addition to other early and

Table I11. Comparative wound infection in dilferent age groups

Age Groups Simple Ligation Invagination
(Years) 7
—_ - No. of Infected No. of Infected
- Cases % Cases %
15-34 126 14(11.1) 113 11(9.7)
35-49: 62 11(17.7) 69 15(21.7)

S04zt v 20 4(20.0) 26 5(19.2)

Table IV. Comparative wound infection following appendicectomies
by surgeons of different experience.

Simple Ligation Invagination

Cases Infected Cases Infected

No % No %
House Surgeons 72 15 208 76 14 18.4
Registrars 120 14 117 12 14 12.5
Consultants 16 0 0 20 3 15.0

late postoperative complications. Patients were inter-
mittently followed up for up tosix months and after that
they were told to reportonlyifany untoward complica-
tion arose postoperatively. Barium enema was done
onlyinrequiredcases. Z-test wasused todetermine the
significance of the proportions while t-test was applied
to determine the difference between the two means. P
value less than 0.05 was considered as significant.

RESULTS AND CONCLUSIONS

All 416 patients completed the trial, 208 in each
group. Age and sex distributionisgivenin Table I. The
overall rate of infections were 13.9% in the simple
ligationgroup and 14.9% in theinvagination group, the
difference between the twogroups not beingstatistical-
lysignificant. Detailed comparison according to grada-
tion of pathology is given in Table II. The incidence of
wound infection was observed to be less in the 15-34
year old group. (Table III). The comparison of the
incidence of wound infection among three classes of
surgeons according to their experience is presented in
Table IV. Significant difference was observed in the

Table V. Comparison of postoperative complications between the
groups.

Simple Ligation Invagination

Complications
No % No %

EARLY COMPLICATIONS
Unexplained Pyrexia
(> 37.5°C) 13 542 9 39.1
Intra abdominal
Abcesses 6 25.0 7 304
Paralytic Ileus
(Unexplained) 3. 124 4 17.4
Faecal Fistula 1 4.2 3 13.1
Pylephlebitis a1, 4.2
LATE COMPLICATIONS
Intestinal Obstruction 6 37.5 5 35.7
Persistant RIF 7 43.7 S 35
Induration & Pain
Incisional Hernia 3 18.4 4 286
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comparable results between house surgeons and their
senior colleagues (p<0.01). Early and late complica-
tions occurring within one year of the follow up, was
alsocompared (Table V). The mean operating time for
simple ligation and invagination groups was recorded
as 30+9.78 and 36*12.46 minutes respectively. The
difference is highly significant (p <0.001). Thus to
conclude, simple ligation of the appendiceal stump
during appendicectomy is proved to be a simple techni-
que and less time consuming. However, the incidence
of postoperative complications was observed to be the
same. Furthermore, it prevents caecal deformation
which may lead to occasional confusion with caecal
neoplasm on barium study. Simple ligation of the
stump is therefore recommended as standard techni-
que during appendicectomy.
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Editorial Comment:

This article once again confirms the previously
proven fact that burying the appendiceal stump by
purse-string suture is unnecessary, even in adverse
conditions in which the infection rate in simple appen-
dectomies is as high as 14-15%.

Weintentionally accepted this article for printtoshow
our colleagues that no matter what the conditions are,
you canstill manage to performa decent research work.

Mohammadreza Kalaniar Motamedi, MD, FACS
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