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Abstract. - OBJECTIVE: To evaluate the fea-
sibility of treatment for children with appendi-
ceal abscess by laparoscopic surgery and in-
vestigate its superiorities to conventional treat-
ments.

PATIENTS AND METHODS: 45 children with
appendiceal abscess who were treated with lap-
aroscopic surgery from January 2011 to Ju-
ly 2011 were reviewed and analyzed. The age
of children ranged from 7 months to 5 years.
37 children received emergency operations,
among which 8 children additionally received
laparoscopic surgery. 40 children received lap-
arotomy for treatment of appendiceal abscess,
and 28 children whose condition was amelio-
rated after the conservative anti-inflammatory
treatment received laparoscopic surgery.

RESULTS: Operations of 45 children were suc-
cessful, and lasted for 35 to 130 minutes with an
average time of 75 minutes. There was no obvi-
ous difference in comparison of duration of lap-
arotomy between the two groups (p > 0.05). But
the laparoscopy resulted in fewer complications
than the laparotomy with a statistical signifi-
cance difference (p < 0.05). Moreover, the oper-
ation time for laparoscopy was shorter than that
of laparotomy, but the difference in incidence
rates of complications after the operation had
no statistical significance (p > 0.05). The over-
all length of stay was apparently prolonged in
two groups with a statistically significant differ-
ence (p < 0.05).

CONCLUSIONS: If the operation and perioper-
ative period are handled properly, treating chil-
dren with appendiceal abscess by laparoscopic
surgery is safe and feasible.
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Introduction

Epityphlon is one of the common acute ab-
dominal diseases in pediatric surgery. Without
timely diagnosis and treatment, they often suffer
from periappendiceal abscess. In recent years,

although there remain some controversies about
laparoscopic surgery of children’ complex ap-
pendicitis, many reports hold positive attitude to-
wards the operation effect. From January 2011 to
July 2011, a total of 45 children with appendiceal
abscess received laparoscopic surgery, and the
effect was satisfactory.

Patients and Methods

Patients

A group of 45 children (28 boys and 17 girls)
who were in first onset of this disease at the age
of 7 months to 5 years (a median age of 3 years
and 2 months). The onset of symptoms lasted
for 3 to 10 days before the admit to the hospital.
Examinations were carried out when they calmed
down, an enclosed mass located in right lower
abdomen could be felt by suppression, and the
abdominal ultrasound examinations suggested
periappendiceal abscess. Emergency operation
was carried out for 37 children after admittance
to the hospital, among which 8§ children addi-
tionally received laparoscopic surgery because
no efficacy was shown in 12 to 24 hours after
conservative treatment. Forty children who un-
derwent laparotomy for appendiceal abscess and
28 children who underwent selective laparoscopy
after anti-inflammatory conservative treatment
were enrolled in this study as control groups, and
their perioperative and postoperative complica-
tions were compared. This study was approved
by the Ethics Committee of Xuzhou Children’s
Hospital. Signed written informed consents were
obtained from the patients’ guardians.

Operation Method
Preoperative Preparation

Patients were not allowed to eat anything after
they were admitted to the hospital and were given
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third generation cephalosporin and flagyl. Based
on their overall condition, children received fluid
infusion and glycerin enema an hour before oper-
ation to defecate.

Operation Process

Operation was performed with tracheal intuba-
tion under general anesthesia and retention cath-
eterization before operation. Children were in
supine position with their body being raised up by
placing something under their waist. Umbilical
scar was opened through a lengthwise incision of
5 mm to expand the umbilical ring. Peritoneum
was incised and puncture with 5 mm Trocar was
performed under direct vision. Then the Trocar
was fixated, and CO, pneumoperitoneum was
established with a pressure between 10 and 12
mmHg, and a laparoscope was inserted at 30°.
Puncture with 5 mm Trocar through left lower
quadrant and pubis was carried out under direct
vision respectively. Intestinal tube was separated
from abdominal wall and omentum majus with
suction apparatus or curved forceps and oozed
fester was all absorbed at any time to prevent the
infection from spreading. Cecum was gradually
exposed, and epityphlon was freed. A hole was
made in appendix root mesoappendix, and 4#
line was then used to litigate appendix root and
mesoappendix under the guidance. The mesoap-
pendix was cut off along the epityphlon’s surface
and the remote part of epityphlon was litigated
using Endoloop. After epityphlon was cut off, 10
mm Trocar was placed on the pubic bone inci-
sion to remove the epityphlon and take out tissue
blocks for culture and drug sensitivity test. The
children’ position was adjusted, head up and foot
down, and body tilted rightwards. Enterocoelia
was rinsed with normal saline, during which pel-
vic cavity or interintestinal abscess that existed in
hypogastric bowls should be separated gradually,
and pus should be aspirated totally to maximally
reduce the incidence rate of residual infection.
The drainage tube was placed on the pelvic floor
and was guided out through pubic bone incision,
and then pneumoperitoneum was released. Trocar
was removed and drainage tube was fixed.

Postoperative Management
Anti-inflammatory treatment using Imipenem
and Cilastatin Sodium was performed for chil-
dren with severe systemic infections or white
blood cell count exceeding 30.0 x 10%/L, while
the rest still received the antibiotic combination
which was same to that before operation. Anti-

biotics were duly adjusted after the culture and
drug sensitivity test. Children were not allowed
to eat anything for 2 to 3 days after the opera-
tion, and then they could eat liquid or semi-liquid
foods. The dressing of the incision needed to be
changed every other day, and abdominal cavity
drainage tube was set for 2 to 4 days.

Statistical Analysis

SPSS 13.0 software (SPSS Inc., Chicago, IL,
USA) was used for statistical analysis and the
means were shown by (x + s). In comparisons,
we applied the y>-test or exact probabilities in
fourfold table. A difference of p < 0.05 was con-
sidered statistically significant.

Results

Forty-five children underwent successful oper-
ation which took 35 to 130 min (the average time
was 75 min) and the length of stay was from 5 to
11 days (average of 7.5 days). Rectal distention
stimulation occurred in 2 children and they were
diagnosed as pelvic abscess by ultrasound B ex-
amination. They were cured by drainage through
puncture under ultrasonic location. Pubic bone
incision infection was seen in 3 children and they
were cured through fresh dressing and physio-
therapy. One infant suffered from intestinal ob-
struction in a month after the operation, and the
infant got recovered after experiencing fasting,
gastrointestinal decompression, and coloclyster.
Compared with those children who underwent
laparotomy, there was no statistically significant
difference between the two groups in comparison
of operation time (p > 0.05). Those children who
underwent laparoscopic surgery had compara-
tively lower occurrence rate of complications af-
ter operation, and the difference had a statistical
significance (p < 0.05) (Table I).

Some children with appendiceal abscess were
treated with anti-inflammatory drugs, conserva-
tive methods and received laparoscopic appen-
dectomy surgery. A total of 28 children were
selected as control group, and the operation was
carried out by the same surgery team. We found
that the occurrence rate of complications after
comparison had no obvious significance (p >
0.05), although the latter took less time than the
former. But overall length of stay was apparently
prolonged, and the difference between the two
groups had statistical significance (p < 0.05)
(Table II).
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Table 1. Comparison of perioperative condition and comparison of postoperative complications of children between the
laparoscopy group and the laparotomy group (x = s).

First Complications
Operation defecation
duration time Incision Residual Adhesive
Groups Cases (min) (h) infection infection ileus
Laparoscopic surgery 45 70.5+£15.2 224+6.8 3 2 1
Laparotomy 40 66.7 £ 10.9 419+ 153 8 6 3
)4 >0.05 <0.05 <0.05 <0.05 <0.05

The cases of adhesive ileus after six months’ follow-up visit.

Discussion

Children with appendicitis do not have
typical clinical manifestations, lack self-re-
ported symptoms, and are afraid of body
examination, so the rate of misdiagnosis,
missed diagnosis and perforation is much
higher'?. Therefore, children in this age
group, especially rural children have suf-
fered the perforation and developed the focal
abscess before they have been transferred
to specialized hospital, which will have a
side-effect on the following treatment. But
diagnosis is not difficult, instead abdomen
ultrasound and right lower-abdominal mass
could be simultaneously used for identifica-
tion, and the important point is to guarantee
the proper treatment!*”. We previously chose
anti-inflammatory conservative treatment,
and operated on patients in a given time af-
ter they recovered and were discharged from
the hospital. However, in these two times of
hospital stays, length of stay or total hospi-
talization expenses are longer or higher than
that of operation after immediate admittance
to the hospital. There is no difference in
complications after operation, which to some

extent indicates the feasibility of operation
during the acute appendicitis abscess stage.
At present, controversies still exist about
whether it is appropriate to treat these chil-
dren with laparoscopic surgery or not, but
it has been recognized by many scholars in
recent years®''. But with the improvement
in children’ laparoscopic surgery techniques
and the development of newborn’ laparoscop-
ic surgery, it is feasible to treat these children
with periappendiceal abscess. The operation
time for laparoscopic surgery is somewhat
longer than the laparotomy, but it has many
advantages such as location of epityphlon,
managing abscess and rinsing local parts of
enterocoelial'>'3], Thus, infection rates in the
incisions and focal abdomen after operation
and the incidence rate of adhesive intestinal
obstruction are relatively lower compared to
control group. Consequently, duration of an-
tibiotics is shorter and it will be helpful for
recuperation after operation.

At the same time, surgeons are confronted
with the particularity of this operation. (1) The
narrowness of enterocoelia: as children are still
in this special developmental stage of infancy
or childhood, the volume of their enterocoelia

Table II. Comparison of perioperative condition and comparison of postoperative complications of children between the

laparoscopy group and the selective laparoscopy group (x =+ s).

First Complications
Operation defecation
duration time Incision Residual  Adhesive
Groups Cases (min) (h)* infection infection ileus*
Laparoscopic surgery selective 45 75.0 £ 15.2 7.5+23 3 2 1
Laparoscopic surgery 28 483+ 7.6 174 +4.9 2 1 1
)4 <0.05 <0.05 >0.05 >0.05 >0.05

AThe length of stay of selective laparoscopic surgery was the total of these two lengths of stay; *The cases of adhesive ileus after

six months’ follow-up visit.
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is small and the operation under the microscope
is difficult!. Therefore, it is very important
to use glycerine enema to defecate and for
retention of catheterization before operation.
Surgeons should try their best to enlarge the
abdominal operation space, and adjust accord-
ing to children positions, which will be helpful
for dealing with epityphlon and mesentery. (2)
As in children at this age the development of
omentum majus is not so good and they have a
bad omentum, abdominal wall, terminal ileum
and the wrapping of colon could easily become
appendiceal abscess. Since children have only
some symptoms, and the cohesion is not very
strong, it is easier to perform blunt dissection.
But if the children have suffered from this dis-
ease for more than one week and are still not
treated properly, the cohesion between intestinal
canal and the abdominal wall is very strong,
and the separation and exposure of epityphlon
is difficult!’®). Therefore, it is necessary to be
closer to the lateral abdominal wall and the sur-
face of epityphlon when separating or exposing
epityphlon so as not to injury intestinal canal
or the pelvic organs. (3) Abdominal infection
is more pervasive. Encapsulated abscess is
already formed around the epityphlon during
the operation in these children, and it could be
seen that the pelvic cavity, subhepatic region
and space between guts is diffusely festered.
Therefore, for children whose abdominal in-
fection is more diffuse, a good cleansing is
very important. After the epityphlon has been
taken out, the position of the children is
changed with their head up and foot down and
slanting rightwards. Doctors then repeatedly
wash it with normal saline until the drainage
liquid becomes clear and simultaneously 0.2%
metronidazole is used to wash enterocoelia.
The abdominal cavity drainage tube is placed
on the pubic bone incision to reduce the ab-
dominal residual infection.

Conclusions

If the operation and perioperative period are
handled properly, it is feasible that children with
appendiceal abscess can receive laparoscopic
surgery. This method has some advantages com-
pared to the conventional laparotomy and con-
servative way of undergoing an operation in a
given time.
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