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Abstract

Acute appendicitis remains the commonest cause of acute
abdomen in children with appendicular mass as one of its
common sequelae. Management of these cases can be surgical
or viaaconservative approach. Our study aims to express our
experience as regarding the feasibility and outcome of early
surgical intervention of appendicular mass in children.

Patients and Methods: Our study included 48 cases of
fixed appendicular mass, diagnosed by clinical examination
and radiological investigations. Early surgical intervention
were done for these cases either by |aparoscopic or open
approach. The operative complications, post-operative course,
hospital stay and follow-up data were assessed.

Results: In this study, 48 patients were included (26
females and 22 males), their ages ranged from 4 to 12 years
with the mean age was 7.8 years. Open appendectomy was
done in 34 patients and | aparoscopic approach in 14 cases
with conversion of two cases from |aparoscopy to open
approach. Symptoms and signs included vomiting, fever,
abdominal pain, tenderness and pal pable abdominal mass.
Appendicular mass formed of bowel loops and omentum
without pus formation was detected in 42 (87.5%) patients
while localized pus collection in the mass was detected in 5
(10.4%) patients and frank appendicular abscess was detected
in 1 patient (2.08%). Bowel injury happened in two cases
(4.2%), diagnosed and managed intraoperatively and passed
smoothly. Residual pus collection occured in 4 cases (8.4%).
Two cases treated conservatively, while |aparoscopic drainge
cured the other two. Wound infections had occurred in 8 cases
16.6%). These cases were treated by 1V antibiotics. Two case
needed drainge and the wound layers were dissected.

Conclusion: Early surgical intervention of appendicular
massin children is safe, effective and reliable approach with
good outcome and low rate of complications.
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I ntroduction

ACUTE appendicitisin the most common intra
abdominal condition requiring surgery in children
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[1]. Appendicular mass results from appendicitis
and abscessis alocalized suppurative process that
complicates the mass[2]. Treatment of appendicular
mass in children is controversial with two schools
of management [3]. First, initial nonoperative man-
agement and second treatment is early surgical
intervention. Nonoperative management with an-
tibiotics has been shown to be safe and effective
in these situations with debates about long hospital
stay, the need for repeated laboratory and radiolog-
ical studies and the need for appendectomy for
failed and recurrent cases [4]. Early surgical inter-
vention has been raised to minimize these compli-
cations with better results, especially if performed
with meticulous dissection and safe procedure [5].
The aim of our study is to put highlights on the
efficacy and outcome of early surgical intervention
of appendicular massin children.

Patients and M ethods

Thisis aretrospective study of 48 cases of
fixed appendicular mass, diagnosed and operated
in Pediatric Surgery Department Medina Maternity
and Children Hospital Medina, KSA. This study
was performed during the period between Feb.
2011 and Dec. 2019. Ethical committee of our
hospital approved this study. Diagnosis of these
cases were confirmed by clinical examination,
laboratory investigations, radiological studies (ab-
dominal ultrasound with or without CT) and in
some cases examination under general anaesthesia.
Laboratory investigations included CBC, ESR
CRP, urea and electrolytes. Operative intervention
was done by open appendectomy or laparoscopic
appendectomy. Age and sex, duration of symptoms,
findings at initial examination operative details,
complications and length of hospital stay were
analyzed for each patient. Fig. (1) appendiceal
mass with amulgamated bowel |oops around an
inflammed appendix with free fluid in the pelvis.
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Fig. (1): Showed the ultrasonographic features of appendicular
mass in a child aged 8 years with inflamed appendix
surrounded by omentum and bowel loops.

Patients underwent operation within 24-48
hours of admission after preliminary investigations,
good hydration and family counseling.

Open or laparoscopic approach was used. The
open procedure were done for 34 cases while the
|aparoscopic approach was used in 14 patients.

The open procedure was done through Lanz
incision. Dissection of the inflammatory mass from
the surrounding healthy tissues and appendectomy
was done. If pus was detected, a good lavage and
irrigation of the peritoneum was performed.

A drain was inserted around the area of the
mass and into the pouch of Douglas in some se-
lected cases with huge abscess cavity or excess
dissection was done.

Appendicular Massin Children

During the laparoscopic approach, the peritoneal
cavity was accessed viaumbilical insertion of a
10mm trocar. Two additional 5mm trocars are
inserted in the supra-pubic and left iliac fossa
regions. A careful dissection isemployed to release
the appendix from adherent omentum or loops of
bowel, using a blunt non traumatic instrument and
ultrasonic dissector which was also used to divide
the mesoappendix. The appendix was divided at
the base after two end loop application and extract-
ed through the umbilical port with removal of the
trocar itself with the appendix to avoid direct
contact with subcutaneous tissue and umbilical
skin. Good irrigation with warm saline and adequate
suction was done.

Patients started oral fluids within 24-48 hours
and discharged from the hospital after 2-5 days.
Antibiotics were given IV during the hospital stay
(third generation cephal osporins and metronidazole
was added if pus was found) and then oral contin-
uation of the antibiotics for additional three days
after discharge. Follow-up visits were conducted
1, 3 and 6 months post-operative, detecting possible
late complications.

Results

In this study, 48 patients were included 22
males (45.8%) and 26 females (54.2%). Their ages
ranged from 4 to 12 years with the mean age was
7.8 years. This study was conducted from Feb.
2011 to Dec. 2019. The symptoms of the patients
included localized or generalized abdominal pain
in 46 cases (95.8%), vomiting in 44 cases (91.6%),
fever in 39 cases (81.3%), diarrheain 12 cases
(25%) and dysuriain 6 cases (12.5%). In addition,
abdominal tenderness and rigidity were detected
in 36 cases (75%), pal pable fixed appendicular
mass in 35 cases (72.9%) and leukocytosisin 42
cases (87.5%). These symptoms ranged from 2 to
5 daysin duration. Abdominal ultrasound confirmed
the diagnosisin all of these cases while 9 cases
(18.7%) were diagnosed by abdominal ultrasound
and abdominal CT. These cases were presented to
our ingtitute with abdominal CT after the ultrasound
study to confirm the diagnosis. Only 4 cases (8.4%)
were detected during the usual appendectomy for
uncomplicated appendicitis, in which examination
under general anaesthesiarevealed the presence
of appendicular mass.

Open appendectomy was done in 34 patients
(70.9%) while laparoscopic approach was per-
formed in 14 patients (29.1%). Conversion from
laparoscopic to open procedure occurred in two
cases. This happened because of difficulty in dis-
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section and failure to get the appendix. During the
open technigque, we need to extend our incision in
9 cases. Seven cases were due to difficult dissection,
huge pus amount and occurrence of multiple serosal
tears. The other two cases, were because of caecal
injury to do proper bowel examination and to
manage the injury carefully. Mean operative time
was lower in laparoscopic surgery compared to
open surgery (65.5 and 76.4 minutes respectively).

Appendicular mass formed of bowel loops and
omentum without pus formation was detected in
42 patients (87.5%) while localized pus collection
in the mass was detected in 5 (10.4%) patients and
frank appendicular abscess was detected in 1 patient
(2.08%). Table (1) shows operative, early and late
post-operative complications.

Table (1): Operative, early and late post-operative complica-

tions.
No. of cases %
Bowel injury 2 4.2
Multiple serosal tears 11 229
Wound infection 8 16.6
Residual pus collection 4 84
Adhesive intestinal obstruction 6 125

Bowel injury occurred in two cases. Both of
them were during the open procedures and during
the early period of the study. Both cases were
detected intraoperatively. We extended the incision
in both of them. The aim for this was to do good
suctioning, irrigation and manage the perforation
properly. The two were caecal injury, in its anterior
wall. In thefirst case after good triming of the
edges, the perforation was closed properly and a
covering ileostomy was done. Patient did fine after
that and his stoma was closed three months later.
In the second case, triming of the edges was done,
good peritoneal toilet and insertion of folley cath-
eter in the fistula to act as atemporary diverting
manouver till the perforation is closed. We observed
the patient very well post-operatively. He did fine.
Five days later, no more drainage from the catheter,
passing motion regularly and started oral feeds.
Follow-up abdominal ultrasound confirmed no
collection, catheter was removed and patient dis-
charged in good condition.

Residual pus collection was noticed in four
cases. Two cases improved with intravenous anti-
biotics within five days. The other two patients
did not improve after three days of treatment and
required |aparoscopic drainage, after which their
symptoms subsided and discharged in good condi-
tion after aperiod of 7 and 9 days post-operatively.
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Fig. (2): Shows amarked residual pus collection that required
alaparoscopic drainage.

Wound infections had occurred in 8 cases
(16.6%). Two of these cases were from the lapar-
oscopic group and had infection in the umbilical
port via which the appendix was removed. These
cases responded well to medical therapy in two
days. The other six cases were from the open group
that needed extension of their wounds. Four of
them responded also very well to 1V antibioticsin
four days. The last two cases developed infection
with discharge of pus from the deep layers of the
wound. In addition to 1V antibiotics, we needed to
open the layers of the wound and do daily dressing
for five days. Finally, the infection subsided and
patients discharged in good condition.

Adhesive intestinal obstruction occured in six
cases. These cases included the two patients with
bowel injury, two patients needed drainage for
residual abscesses and two cases with multiple
serosal tears. Symptoms of intestinal obstruction
in these cases devel oped within periods of 6-18
months post-operatively. All of them responded to
conservative management and discharged in good
condition with no recurrence of these problems.

Discussion

Acute appendicitis remains the commonest
cause of acute abdomen in children. When patients
presenting late in the course of acute appendicitis
they may be complicated by the development of
an inflammatory massin the right iliac fossa [6].

The inflammatory massin most of cases consists
of the inflamed or the oedematous appendix sur-
rounded by greater omental adhesions. In some
cases localized appendicular perforation resultsin
abscess formation, or the abscess may develop
within the inflammatory mass[1].

Treatment of appendicular massis controversial
and there are different options for management.
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Originally, those patients are managed conserva-
tively followed by interval appendectomy later on.
However, some surgeons have questioned the need
for routine interval appendectomy in these patients
unless acute appendicitis recurs [7,8]. Thisway of
treatment was based on the fact that an early ap-
pendectomy in these casesis risky, time consuming
and may lead to life threatening complications
such as bowe injury [9].

But, there are many debates about the conserv-
ative management of appendicular massin children.
The non-operative management of patients present-
ing with an appendicular massis not always suc-
cessful. Authors estimate about 20% of such pa-
tientsfail to respond and require a delayed and
potentially more difficult appendectomy with and
possible bowel resection [10]. Moreover, approxi-
mately 50% of patients may suffer arecurrence of
their appendicitis or appendicular mass following
discharge from hospital. This high rate of recurrence
may be explained by the fact that the appendix is
not atrophied and its lumen is not obliterated in
al cases[11].

A large number of patients may lose their fol-
low-up visits or even refuse readmission for surgery
once their acute problem is solved. Another disad-
vantage of the conservative management is the
chance of misdiagnosis (nearly 15%) in conditions
such as intussusception, Meckel diverticulum, or
caecal masses that may be treated conservatively
by mistake adding a considerable morbidity [12].

Also, the conservative treatment comprises
hospitalization, intravenous fluids, antibiotics,
analgesics and a strict watch on the vitals and
general state of the patient [13].

Recently, some surgeons start to go for a definite
operative intervention during the primary admission
[14]. Studies favoring immediate appendectomy
claim an early recovery and complete cure during
the same admission, avoiding the need for readmis-
sion for interval appendectomy and immediate
exclusion of other pathology [15].

The only argue with this early surgical inter-
vention isthat, in the presence of appendix mass,
appendectomy can be technically difficult, and
intraoperative complication rates may rise. The
most common complications include intestinal
injury, wound infection, intraabdominal abscess,
enteric fistula, and respiratory complications. The
rate of these complicationsis considered low in
most of the literatures. This can be explained by
the new era of |aparoscopic experience and sur-
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geons care during dissection of the appendix from
its adherent [15,17].

Apart from the two cases of bowe injury-that
passed smoothly-our study showed a high success
rate in managing cases of appendicular massin
children by early surgical intervention either by
open or laparoscopic approach.

Our study agree with the study of Samuel et
al., [2] who stated that surgical intervention was
beneficial over non-operative management in their
cohort of patients. They did their study on 25 cases
of fixed appendicular mass. The mean length of
hospital stay after appendectomy was 4.8 0.4 days.
All casesreceived intravenous antibiotics for 4.8
0.4 days and completed a 5-day course by oral
medication. Only four cases of wound infection
were documented as post-operative complications.
Three of them were treated with oral antibiotics,
and one needed drainage under general anesthesia.
No other post-operative complications or significant
sequel ae were seen after early open appendectomy.

Our study agreed also with the study of Brian
et al., [5] who documented no significant post-
operative complications in their study, apart from
relatively long operative time (103min), prolonged
time to ambulation (median two days), increased
time to resumption of diet (median 4 days) and
relatively long post-operative stay (median 6 days).
The study was done on 22 cases of appendicular
mass in children. They explained this success by
careful and meticulous dissection during surgery.

Vikesh et al., [18], did their study on 48 cases.
They did early surgical intervention of these cases
with appendicular mass. The results agree with our
study and were encouraging. They reported oper-
ative time 72 minutes (range 45-93). Complications
happened in 4 cases only (7.69%), including three
cases of wound infection and one case with pelvic
abscess that needed percutaneous aspiration. They
put their conclusion that early surgical intervention
of appendicular massin children is a safe, effective
and reliable procedure and avoids situations of
mi sdiagnoses and argues of nonoperative treatment.

On the other hand, Erdogan et a ., [3]. Did their
study as a comparison between early surgical
intervention of appendicular mass and the conserv-
ative approach. They early operated 19 patients of
appendicular mass, with ahospital stay of 8.7+3.2
days. They documented arate of complications
(26.3%), including two cases of ileal injury. An
intra-abdominal abscess developed in the one
patient. They explained these complications by
inability to identify the appendix, intraoperative
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extensive dissection to release the adhesions around
the appendix, bleeding and subsequent bowel injury.
Also they stated that the persistence of adhesions
at interval appendectomy was significant in the
group managed by non-operative treatment of
appendiceal mass followed by interval appendec-
tomy. In the light of their experience Erdogan et
al., recommended conservative treatment followed
by elective appendectomy in patients with an ap-
pendix mass. Erdogan et al., stated the most im-
portant criteriafor immediate operation were a
failure to respond to medical treatment and suspi-
cion of another diagnosis.

In conclusion, early surgical intervention of
appendicular mass in children either by open ap-
pendectomy or laparoscopic approach can be con-
sidered as a safe, effective and reliable technique.
It helpsto avoid alot of disadvantages of the
conservative procedure. To minimize the possible
complications of this approach, carful, meticulous
dissection should be followed strictly by the oper-
ating surgeon, proper use of antibiotics and good
postoperative follow-up.

Conclusion:

Early surgical intervention of appendicular
mass in children is a safe, feasible and effective
approach with less complications and short hospital
stay. Better results can be achieved by proper
diagnosis and intraoperative meticul ous dissection.

Conflicts of interest:
None.
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