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Summary

110 advanced case with appendicitis were ana-
lysed retrospectively and evaluated for different
treatment modalities such as primary or delayed
wound closure, transperitoneal drainage and intrap-
eritoneal drainage and also double antibiotic or
triple antibiotics usage. The complications were
wound infection, intestinal obstructions due to ad-
hesions and intraabdominal abscess formation.
The rate of wound infection was 10% in delayed

wound closure, 27% in primary wound closure;
21% in intraperitoneal drainage and 39% in trans-
peritoneal drainage. The results indicate that, de-
layed wound closure, peritoneal and wound irriga-
tion, triple antibiotics decrease both the morbidi-
ty and mortality in the advanced cases.
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Introduction

The protean manifestations of acute appendicitis
in infants and children may be confusing and lead
to delay in diagnosis and consequently result in
rupture with generalized or localized peritonitis
and abscess formation ). Advances in fluid re-
suscitation and anaesthesia are largely responsible
for the 75% reduction in mortality rate during the
last three decades. Current topics of controversy
include the indications for drainage, closure of
contaminated wounds, irrigation of peritoneal
cavity, use of antibiotics and of absorbable ver-
sus nonabsorbable suture material ). The aim of
this paper is to present an eight-year experience
in managing this condition and to test the effica-
cy of different treatment modalities.

Patients and Methods

A retrospective analysis was carried out on 386
patients who underwent appendicectomy for preo-
perative diagnosis of acute appendicitis during a
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period of eight years, from January 1980 to July
1988. Seventy of these children had either gan-
grenous appendicitis, generalized toxic peritonitis
without perforation or localized peritonitis with
abscess formation reaching 110 cases by adding
the perforated cases (34%). Diagnosis was based
on history and physical findings, and confirmed
by operation and routine histopathological exami-
nation. Sixteen independent variables were defined
and evaluated for each patient.

Within one to four hours after admission, resusci-
tation was usually accomplished. Patients received
immediate fluid and electrolyte replacement, in-
travenous antibiotics, antipyretics when neces-
sary, and underwent prompt surgical exploration.
After further abdominal examination of the chil-
dren under general anaesthesia; different incisions
were used depending upon findings at deep palpa-
tion of the right iliac fossa. The appendix was re-
moved and its samp embedded into the caecal wall
in every case. Peritoneal irrigation was performed
with two to four litres of warmed normal saline
solution. Two penrose drains were brought out
through the lateral margin of abdominal incision
(transperitoneal) or-abdominal ends of the drain
being placed to the caecal and pelvic site. The in-
cisions were closed primarily or by delayed wound
closure with regards to presence of severe general-
ized peritonitis and operative soiling of the inci-
sion. The antibiotics administered were an amino-
glycoside derivative such as gentamycin, tobramy-
cin, amikacin etc and ampicillin plus sulbactam or
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tertiary cephalosporins. In patients with severe

peritonitis or abscess formation, clindamycin or
omidazole was added to the initial double antibio-
tic therapy. Wounds for delayed primary closure
were irrigated with 1% bethadine solution and re-
dressed at least twice a day. These were suture with
4/0 silk placed at the initial operation or sterile
adhesive strips on the third postopeative day,
when there were no wound infleclions or excessive
wound dramage.

Results

In the presented series 326 patients had acute ap-
pendicitis with histopathological confirmation,
while 70 (21%) had perforated appendicitis and
110 (34 %) had advanced appendicitis. Out of the
110 children 66 were boys (60%) and 44 were
girls (40%). Their ages ranged form two days to
16 years (mean:9.4 years). 13.8% were younger
than 6 years and 3% werce younger than 2 years.
The ages of 30% of the children ranged from 6 to
10 years and 53.2% were older than ten years.

The influence of age on the rate of perforation is
demonstrated in figure 1. While children less
than six years old, had a 59% perforation rate,
those between 6-10 years of age had 25%. Those
older than ten years had 15%. The highest rate of
perforation was in the three-years-olds, being
63% (Figure 1).

The presenting symptoms were abdominal pain
(99%) anorcxia (75%), nausea (84 %), vomiling
(67%), fever (98%), rectal irritation and tenesmus
(56%), abdominal distention (27%), diarrhoea
(25%) and restlessness (7%). Restlessness, ab-
dominal distension, and rclfusal to cat were
among the early symptoms in infants.

Abdominal tenderness was the most consistent
finding in 110 paticnts. Rebound tenderness was
positive in 99% of the patients and tenderness
was more marked on right lower quadrant in 60%
of these patients. A mass was palpable in 21
percent of the cases, being noticed in 12% at
physical examination and in 9% during examina-
tion under anaesthesia just prior to operation.
Abdominal distention was noted in 45% of the
patients. In 80% of patients there was tenderness
on rectal examination. Axillary temperature was

108

H. Dindar et al: Coniroversial management of advanced appendicitis

Fig. 1. Influence of age on rate of perforation in

acute appendicitis
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higher than 37.2 degrees. Mean temperature be-
ing 38.3 degrees.

The abdomen was explored through a Rockey-
Davis incision in 60 cases, a right paramedian in-
cision in 30, a Mc Burney'ms incision in 8, and
a right lower quadrant transverse incision in an-
other 12 cases.

Postoperative complications included 27 wound
infections; six small intestinal obstructions (five
of which required operative lysis of adhesions
while one gave favourable results to conservative
measures); two complete wound dchiscenses
(which occured in patients with perforated appedi-
citis and paramedian incisions); bronchopneumo-
nitis in 10 patients; lower pneumonitis in a pa-
ticnt; two intraabdominal abscesses in two pa-
tients having insufficient irrigation of their perit-
oncal cavitics (one intrapelvic and one between
the loops of the small intestine) (Table 1).

110 cases had transperitoneal or intraperitoneal
drainage with two penrose drains. In 87 cases the
drainage was intraperitoneal and in 23 cases trans-
peritoneal. The rate of wound infection of the pa-
tients who drained intraperitoneally was 21%
while those drained transperitoneally was 39. For
these patients the mean hospital stay was 8.4
days and 9.5 days respectively. In 20 paticents,
primary wound closure was 27.7%, where a fur-
ther 10% percent wound infection rate was
achieved in patients with delayed wound closure.
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Table I. Complications in advanced
appendicitis

COMPLICATIONS NO. FREQUENCY

%o
MAJOR COMPLICATIONS N:11
Intestinal Obstruction 6 5.4
Intraabdominal Abscess 2 1.8
Wound Dehiscence 2 1.8
Pneumonia 1 0.9
No of patients:§ 9.9-6.4 %
MINOR COMPLICATIONS N:37
Wound Infection 27 24.6
Bronchopnomonia 10 9.1
No of Patients : 32 33.7-% 299

Table 2.°Route of drainage and wound
closure and wound infection

Perforated or

Advanced Wound Mean
Appendicitis Infection Hos.
Drained. N: 110 N 9% Stay Days
Delayed Wound Clos. 20 2-10.0 7.4
Primary Wound Clos. 90 23-10.0 8.54
Transperitoncal Drain. 23 25-27.7 9.5
Intraperitoneal Drain. 87 9-39.0 8.4

The mean duration of hospital stay in the pa-
tients with delayed and primary wound closure
was 7.40 days and 8.54 days respectively (Table
2).

27 patients with appendiceal perforation received
clindamycin or ornidazole in combination with
an aminoglycoside derevative and ampicilin plus
sulbactam or tertiary cephalosporins. In this
group the mean duration of hospitalization was
8.5 days which was lower than the mecan dura-

Table 3. Frequency of wound infection

and triple antibiotics in perforated appendicitis

tion of  patients with perforated appendicitis
(9.38 days). On the other hand, however, the rate
of wound infection was not different from those
patients receiving ampicilin or cephalosporins
and aminoglycosides (30% versus 30.2%) Table
3.

A male patient with 20 days delay-perforated ap-
pendicitis and generalized peritonitis and intrape-
ritoncal abscess formation died duc to seplic
shock, the mortality rate in the whole group was
0.90 percent.

Discussion

The development of antibiotic therapy and ad-
vances in anacsthesia and (luid resuscitation have
produced important reductions in the morbidity
and mortality of acute appendicitis. At present,
appendicitis stands as the most common cause of
abdominal surgery in the pacdicatric age group
(18)

Another well known fact is that, the rate of per-
foration in children is higher than that of adults
(12.22) The younger the children, the higher
scems to be the rate of perforation. The high rate
of perforation in children and in infants is blamed
on the smaller and shorter omentum, a thin
walled appendix, insufficient immunological re-
sponse to wall-ofl the inflammation and the ina-
bility of the child to communicate accurately and
cllectively when there is abdominal pain @),

Late or wrong diagnosis, and the suppression of
the inflammatory process with antibiotics or
other medicine can cause perforation and advanced
acute appendicitis in children (5.6,9,10,12,16,18)

and abscess formation as compared to the usage of double

N:70 Abscess Wound Intection Mean Hosp.
Double Antibiotics N:43 2-5 % 13-30.2 % 10.15 Days
Triple Antibiotics  N:27 0-0 % 8-30 % 8.59 Days

Double Antibiotics: Cephoperazone or Ampicilin plus an Aminoglycoside
Triple Antibiotics: Double antibiotics plus Clindamycine or Orinidazole
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There were twenty children in our series who had
been misdiagnosed and suppressed with antibio-
tics, all of them resulting in perforations or ad-
vanced appendicitis. The inability to wall-off the
inflammatory process may be solved by carlier
diagnosis and intervention. This depends largely
on increasing professional and public awareness
of acute abdominal diseases (4:3:6.9:13.21),

One of the most controversial issucs in the man-
agement of perforated appendiciltis is the use of
transperitoneal drains. Some investigators have
advocated that traansperitoneal drains be used in
the management of all patients with perforated
appendicitis (:13,16,19) While Othersen (13)
stated that, drains brought through the wound
will also provide drainage for all layers of the ab-
dominal wound.

Marchildon (16) reported a 8% wound infection
rate with perforated appendicitis. On the contrary,
the wound infection rate is somewhat higher
(39%) in the transperitoneal drainage group than
the intraperitoneal drainage group (21%), but
both groups have a higher wound infection rate
in the presented series.

This may be the result of continuous contamina-
tion of wounds with infected peritoneal fluid or
inefficacy of our drainage procedure in the trans-
peritoneal drainage group and may be the result
of creating a closed space which has a high densi-
ty of bacteriac due to contamination of inlected
peritoneal fluid in primary wound closure. On the
other hand Marchildon (16) reported that only
three of 83 patients with perforated appendix de-
veloped an intraabdominal abscess when trans-
peritonal drains were uscd. Janik (10) had a 20%
rate of intraabdominal abscess with transperito-
neal drainage.

Heller (® et al, getting high  intraabdominal ab-
scess rate, concluded that trasperitoncal drainage
intraabdominal abscess rate was nil in the pa-
tients who drained transperitoneally.

Another controversy in the treatment of perforat-
ed appendicitis is primary versus delayed wound

closure. The rate of wound infection in patients
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with perforated appendicities, where the wounds
left open, is lower than that of those patients,
whose wounds are closed primarily (-19), In the
reported series the rate of wound infection of pa-
tients with primary wound closure ranges from
1.4% to 44.7% regardless of peritoneal irrigation
(2,610,16,17,18,19,21) On the contrary, the inci-
dence of postoperative wound infection of the pa-
tients with delayed wound closure ranges from
nil to 7% (1,2710,16,17.18.21) 1 the presented
series, the wound infection rate was 10% in the
patients with delayed wound closure and 27.7 %
in the patients whose wounds closed primarily.
Delayed wound closure is one of the factors that
reduces the morbidity of perforated or advanced
appendicitis and our result correlate with this
finding.

Raahave (7 studicd 65 cases of perforated ap-
pendicitis and found that patients with wound
sepsis had significantly higher densities of bacter-
iac at all sampling sites (incision, appendix, per-
itoneal fluid) than the noninfected patients. Raa-
have (17) has prefered to close the incisions pri-
marily, without irrigatin but using 1 gram of
ampicilin in powdered form topically at the inci-
sion, asite, yet again resulting in 23% wound in-
fection rate.

This study along with that of Sherman's 29 indi-
cate that the idea of topical antibiotic therapy is
not as effective as expected, while irrigation of
the peritoncal cavity and incisions to reduce the
bacterial density seems somewhat more effec-
tive.

Many surgeons are opposcd to peritoneal irriga-
tion in any form, fearing that it may spread the
bacterial inoculum. It has been well documented,
however, that the {luid within the peritoneal cavi-
ty has an established circulation (19). Thus, fluid
with beeterial contamination present in the right
lower quadrant will reach the subdiaphragmatic
space within minutes anyhow.

A greater benefit may be derived from reducing
the peritoneal cavity. Peritoneal irrigation en-
hances the removal of the fibrin debris trapped
and sequestered the bacteriae. Peritoneal irriga-
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tion was used by Graham ), Marchildon (16),
Othersen (13) Bower @) Haller ®), Schwarts (19
and Samelson (18) in addition to peritoneal
drains. This has played an important role in their
excellent results, with respective postoperative
abdominal abscess rates ranging from 0% to 3%.
Schwarts (19) and Graham ©) used antibiotic add-
ed irrigation of the peritoncal cavity, but the dou-
ble-blind study by Sherman 9 revealed no dif-
ference in complication rates between irrigating
with normal saline or saline with antibiotic for
wound and intraabdominal inflammation. Samel-
son's (18) patients with perforated appendicitis
were copiously irrigated with normal saline solu-
tion only, achieving 1.8% rate of intraabdominal
abscess formation. Bower's ) rate of intraabdom-
inal abscess with perforated appendicitis which
were irigated only with saline was 3%. Schwarts
(19) used cepholatin with normal saline solution
for peritoneal irrgation and the rate of intraab-
dominal abscess was nil. In our serics 110 pa-
tients with perforated or advanced appendicitis
were irigated with normal warmed saline solution
to which no antibiotics were added. The rate of
intraabdominal abscess was 1.8% (2/110) and the
wound infection rate was 24.54% (27/110). The
rate of intraabdominal abscess was very low, but
the rate of wound inlection can not be considered
low enough. This part, may be due to primary
wound closure and transperitoneal drains.

The use of triple antibiotics has reduced intrab-
dominal abscess formation and the duration of
hospital stay: but has not changed the rate of
wound infection in our series. Triple antibiotics
usage has given similar results, except wound in-
fection rate (10,16,18,19),

In conclusion, increasing the public and profes-
sional awareness of acute appendicitis as a cause
of acute abdomen leads to carly diagnosis and in-
tervention, thus reducing morbidity and mortality
due to this entity. Our results and the current lit-
erature indicate that reduction of wound infection
and intraperitoncal abcess formation depends on
peritoneal irrigation with copious quantitics of
saline solution, delayed primary wound closure
and the usc of triple antibiotics and peritoncal
drains when required.

References

1. Balas M. Delayed wound closure and wound in-
fection in perforated appendicitis. J Ankara Medi-
cal School 9:163, 1987

2. Bower RJ, Bell MIJ, Termberg JL: Controversial
aspects of appendicitis management in children.
Arch Surg 116:885, 1981

3. Brender JD, Marcuse EK, Koepsell TD, et al:
Childhood appendicitis: Factors associated with
peforation. Pediatrics 76:301, 1985

4. Gilbert SR, Emmens RW, Putnam TC: Appendi-
citis in children. Surg Gynecol Obstet 161:261,
1985

5. Graham JM, Pokorny WIJ, Harberg FI: Acute
appendicitis in preschool age children. Am J Surg
139:247, 1980

6. Grosfeld JL, Weinberger M, Clatworthy HW:
Acute appendicitis in the firs two years of life. J
Pediatr Surg 8:283, 1973

7. Grosfeld JL, Solit RW: Prevention of wound
infection in perforated appendicitis: Experience
with delayed primary wound closure. Ann Surg
168:891, 1968 §

8. Haller JA Jr, Shaker IJ, Donahoo ]S, et al: Per-
itoneal drainage versus non-drainage for general-
ized peritonitis from ruptured appendicitis in chil-
dren a prosective study. Ann Surg 177:595, 1973

9. Harrison MW, Linder DJ, Campbell JR, et al:
Acute appendicitis in children: Factors affecting
morbidity. Am J Surg 147:605, 1984

10. Janik JS, Firor HV: Pediatric appendicitis. A
20-year study of 1640 children at Cook County

Hospital. Arch Surg 114:717, 1979

11. Karp MP, Caldarola Va, Coonecy DR, et al:
The avoidable excesses in the management of per-
forated appendicitis in children. J Pediatr Surg
21:506, 1986

12. Kotimeier PK: Appendicitis. In Welch KIJ,
Randelph JG, Ravitch MM,O Neill JA Jr, Rowe
MI: Pediatric Surgery, Vel 1 4th ed
1986:Boston,pp:989-995

13. Othersen HB Jr, Campbell TW Jr: Programmed
treatment of ruptured appendicitis in children.
South Med J 67:903, 1974

14. Powers RJ, Andrassy RJ, Brennan LP, ct al:
Allernative approach to the management of acute
perforating appenticitis in children. Surg Gynecol
Obslet 152:473, 1981

15. Puri P,O Donnell B: Appendicitis in infancy.
J Pediatr Surg 13:173, 1978

16. Marchildon MB, Dungeon DL: Perforated ap-
pendicitis: Current experience in a Childrens Hos-
pital. Ann Surg 185:84, 1977

17. Raahave D, Friis-Moller A, Bjerre-Jepsen K,
et al: The infective dose of acrobic and anacrobic
bacteria in postoperalive wound sepsis. Arch Surg
121:924, 1986

18. Samelson SL, Reyes HM: Management of per-
foraled appendicitis in children-revisited. Arch
Surg 122:691, 1987

19. Schwarts MZ, Tapper D, Solenberger RI: Man-
agement of perforated appendicitis in children,
The controversy continues Ann Surg 197:407,

111



H. Dindar et al: Controversial management of advanced appendicitis

1983 21. Stone HH, Sanders SL, Martin JD: Perforated
20. Sherman JO, Luck SR, Borger JA: Irrigation appendicitis in children. Surgery 69:673, 1971

of the peritoneal cavity for appendicitis in chil- 22. Storer EH: Appendix. In SChwarts SI, Lillehei
dren: A double-blind study. J Pediatr Surg 11:371, RC, Shires GT, Spencer FC, Storer EH: Princi-
1976 ples of Surgery, 2d ed.m Mc Graw-Hill Company,

1974,pp:1167-1176

112



