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SUMMARY : Appendicilis is the most common cause of acute surgical abdomen in childhood, especi-
ally after 2 years of age. In appendicectomy, the technique of ligation with inversion of the stump is com-
mon. Simple ligation in appendicectomy requires less manipulation and provides a faster method. This
procedure may therefore be regarded as an alternative to the technique of ligation with inversion of the
stump. A prospective randomized trial of 118 patients between 2 and 15 years of age admitted in to Ankara
Numune Hospital, Pediatric Surgery Clinic, was carried oul to compare the postoperative complications
of simple ligation with invagination of the appendix stump. As surgical techniques have developed, various
procedures have become simpler in recent years. Since the results of both techniques were not significantly
different, we recommend simple ligature of the appendix stump as a safe procedure.
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INTRODUCTION

Appendiciltis is the most common cause of acute
surgical abdomen in children over 2 years of age.
Under 14 years, the incidence is 0.04 % (11). In spi-
te of recent advances in surgery, anesthesiology and
antibiotic therapy; appendicitis is still causing mor-
tality and prolonged morbidity.

Over the years, three main methods of dealing
with the appendiceal stump have evolved. Probably
the most common is to crush and ligate the stump
and then invaginate it into the caccal wall by means
of a pursestring suture (2, 4). However some surge-
ons prefer to omit the step of invagination, while ot-
hers omit the ligature and merely invaginate the un-
ligated stump. However the simple ligation techni-
que is faster and needs less manipulation.

This paper compared the postoperative compli-

cations of simple ligation and invagination of the
appendiceal stump; then results were compared
with the literature.

MATERIALS AND METHODS

In Ankara Numune Hospital Pediatric Surgery
Clinic, 118 patients between 2 and 15 years were
operated on for acute and perforated appendicitis
between 1982 and 1992.

The hospital records of the paticnts over a 3 year
period who had undergone appendicectomy from
1982 10 1992 inclusive have been cxamined. While
15.2 % of the patients were under S years old in our
series this was found to be 1-8 % in the literature.
The diagnosis in 80 % of the paticnts was delayed
because they had been seen by a physician carlicr
during their ilness and treated with antibiotics, anti-
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Age (year) ] Male Female Total %
2-5 10 8 18 15.2
5-10 60 10 70 59.4
10-15 18 12 30 254
Toal 88 30 118 100

Table 1 : Patients according to age and sex.

histamines or antipyretics and the inflammation
had progressed.

In our retrospective study, it was found that sur-
gery was carried out for acute appendicitis in 30 pa-
tients and for perforated appendicitis in 88 patients.
When the diagnosis of acute appendicitis had been
established, the patient was kept under observation
preoperatively for between 4 and 8 hours and a
physical examination was repeated under i.v the-
rapy. Paticnts to be operated on for acute appendici-
tis were given a standard dose of Biteral (20 mgr/kg
twice daily) during induction. Patients operated on
for perforated appendicitis were given a combinati-
on of Penicillin G (200.000 TU/kg six doses daily) +
Nebscin (5 mgr/kg twice daily) + Biteral (20
mgr/kg twice daily) including those who were alre-
ady receiving antibiotics and this regimen was con-
tinued for 5 days postoperatively. These patients
were operated on after 4-6 hours of fluid replace-
ment treatment. The Rocky-Davis incision was ro-
utinely made in acute and perforated appendicitis
operations and with both techniques a 0.2-0.3 cm
stump was left. The stump was double ticd with 2/0
silk and in accordance with the burricd stump tech-
nique, the stump was burried using pursestring su-
tures-with 3/0 atraumatic silk-placed 0.5-1 ¢m dis-
tal to the appendix. In all of the perforated cases, a

penrose drain with two legs, extending to the Doug-
las pouche (extravesical space) and right paracolic
gutter region was placed in the appendix site.

RESULTS

Simple ligation without invagination of the
stump was carried out in 10 of the 30 cases with acu-
te appendicitis and in 35 of the 88 cascs with perfo-
rated appendicits (Table 2).

Comparison of the two groups showed that the
acute appendicitis patients in whom the invaginati-
on technique had been performed were discharged
in 5.2 days, while the patients who had no invagina-
tion were discharged in 3.7 days. The perforated ap-
pendicitis cases treated with the invagination tech-
nique were discharged in 8.1 days (Table 3). It is sc-
en that acute appendicits paticnts with burried ap-
pendix stumps stayed for an avcrage of 1.5 days
longer in hospital, while paticnts with perforated
appendicitis treated with the invagination techni-
que stayed 3 days longer.

Since no postoperative complications were en-
countered in acute appendicits cases, only postope-
rative complications of perforated appendicits in-
vagination and simple ligation cascs were compa-
red (Table 4).

Stump No | Invagination % | Simple No Ligation % Total
Acute appendicitis 20 66.6 10 334 30
Perforated appendicitis 53 60.2 35 39.8 88
Total 73 61.8 45 382 118

Table 2 : Patients with stump invagination and simple ligation groups.

Duration of Acute appendicits Perforated appendicits
Hospitalization Stump invagination Stump invagination

(+) ) (+) )

5 5

1-5 18 5
5-10 2 47 35

15 6

TOTAL 20 10 53 35

Table 3 : Duration of hospitalization in stump invagination and simple ligation groups.
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N=53 N=35 N =88
Perforated appendicits Stump Invagination Simple Ligation Total
Complications No % No % %
Wound infection 11 20.7 5 14.2 18.1
Wound disruption 2 3.7 3 8.5 5.6
Pleural effusion - 2 5.7 2.2
Adhesions 5 9.4 3 85 9.0

Table 4 : Postoperative complications in the stump invagination and simple ligation groups in perforated appendicitis.

DISCUSSION

Classically, in descriptions of appendicectomy
techniques, invagination of the stump into the cae-
cum is included (2, 6, 9). However some authors
don't advise invagination in cases where the cae-
cum is very oedematous (1). The main reasons for
defending the invagination of the stump into the ca-
ecum after appendicectomy are; quaranteed he-
mostasis of the stump, closing of the caecum wall
with a secondary layer, prevention of postoperative
adhesions by removing the exposed surface, and
prevention of peritoneal contamination by the in-
fected stump (8). However, invagination of the
stump with pursestring sutures into the seromuscu-
lar layer of the caccum can cause certain complica-
tions. These range from subscrosal hematoma to
perforation and necrosis (2). An abscess develo-
ping in the invaginated stump can not only cause an
abscess in the caecal wall but can also lead to comp-
lications such as perforation, peritonitis and pelvic
abscess (2, 4). Caecocolic invagination is a rare
complication related to invagination of the stump. It
has been reported to occur from 2 weeks to 6 years
postoperatively (2, 5, 7). In addition, the invagina-
ted stump appears as a filling defect in obtained la-
ter caecum radiographs and can cause difficulty in
radiographic evaluation. In our cases the complica-
tion rate was lower than those reported in the litera-
ture (2, 3, 10).

Postopcerative complications such as; pelvic
abscesses, intraabdominal abscesses, stump abs-
cesses, pylephlebitis and hepatic abscesses were
not scen in our paticnts. In patients with invaginati-
on of the stump, subcutancous infection was seen in
20.7 %, while this was 14.2 % in cases with simple
ligation. The difference between these rates is sta-
tistically insignificant. However in larger serics in
the litcrature, this type of complication has been re-
ported as being more frequent in invaginated
stumps (3, 10).

Suturing of the caecum is an additional operati-
ve procedure and, together with related complicati-
ons, it lenghtens the duration of anesthesia. In re-
cent years scveral operative procedures have been
simplified. Due to complications related to invagi-
nation of the stump following appendicectomy and
the lack of dilference between the complication ra-
tes in the two groups; it has been concluded that in-
vagination of the stump is not an absolutely essenti-
al procedure.
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