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Background/Objective: From December 1997 to April 1998, 122 appendectomies were done in Cambodian
refugees at Borai Hospital, Thailand. 44% of the pathological reports were acute appendicitis, 20% were
eosinophilic appendicitis and 36% were unremarkable appendix. What is the etiology of unremarkable
appendix in right lower quadrant (RLQ) abdominal pain? How to decrease appendectomy in the unremark-
able group? By using the advantages of laparoscopic technique, the authors are looking for the diagnosis
and management guidline of this condition.
Material and Method: The inclusion criteria was all patients who presented with chronic RLQ abdominal
pain (persisted > 5   days of the symptom) with informed consent. They underwent laparoscopy with a video
record of the whole abdomen especially the appendix. The treatment depends on gross diagnostic findings:-
appendiceal disease → appendectomy, other diseases → follow the standard treatment, unremarkable
findings and normal appendix → peritoneal lavage and randomized into 3 studied subgroups. 1) Appendec-
tomy by laparoscopic technique. 2) No appendectomy and post-operative anti-parasitic drugs. 3) No appen-
dectomy and post-operative placebo.
Results: Laparoscopy was performed in 30 Cambodians (male:female = 2: 28). The average age was 27.5
(18-43) years. Average duration of RLQ abdominal pain was 11.5 (6-19) days. Average white blood cell
(WBC) count was 8,772 cell/mm3. Average neutrophils and eosinophils were 50% and 10% respectively.
Laparoscopic findings included chronic appendicitis (1 case), chronic pelvic inflammatory disease (1 case),
ruptured graffian follicle (1 case) and normal appendix (27 cases). The normal appendix group was randomized
into 3 subgroups; appendectomy subgroup (9 cases), anti-parasite subgroup (10 cases) and placebo subgroup
(8 cases). Analysed peritoneal lavage in the normal appendix group were unremarkable 16 cases and
eosinophilic inflammation 11 cases. Pathological reports of the appendectomy subgroup were unremarkable
appendix 8 cases and eosinophilic appendicitis 1 case. The visual analogue score of RLQ abdominal pain
was analyzed by Fisherís exact test on the 7th post-operative day. The curative treatment (pain score = 0) by
appendectomy or an anti-parasitic drug regimen compared with a placebo had no statistical difference (p > 0.05).
Conclusion: Laparoscopic study showed that 90% of the patients had normal appendix that was not a surgical
disease, although the clinical presentations mimicked appendicitis. The etiology was still unknown but
parasitic cause was mostly suspected. However, further epidemiological and clinical studies should be done.
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From December 1997 to April 1998, 122 Cam-
bodian refugees presented with right lower quadrant
(RLQ) abdominal pain underwent appendectomy at
Borai Hospital, Trat province, Thailand. It is a 30-bed-
primary hospital located 315 kilometers from the capital
city on the Thailand-Cambodia border. This Cambo-
dian camp has a population of 11,000. The incidence
of RLQ abdominal pain patient was 11:1000 per 5
months or 26:1000 per year. Reported appendicitis in
the world population averages 0.5-1.5:1000 per year(1).
The retrospective pathological study revealed acute
appendicitis in 44%, eosinophilic appendicitis in
20% and unremarkable findings in 36%. The research
questions are the etiology of this RLQ abdominal pain
and the management.

The Borai Hospitalís research team [Thaworn-
charoen S, MD], in collaboration with 1) the Department
of Surgery, Faculty of Medicine, Srinakharinwirot
University, Vajira Hospital, Bangkok, Thailand. 2)
Division of Epidemiology, Ministry of Pubic Health,
Thailand [Lamsirithaworn S, MD, Siriarayaporn P,
MD]. 3) American refugee committee (ARC), Thailand
Sector [Xavier R, MD, Omar A, MD] and 4) Armed Forces
Research Institute of Medical Sciences (AFRIMS),
Bangkok, Thailand [Pang LW, MD, Bodhidatta L, MD].

The research team was supported by a Royal
Thai Army team for security during the study period
at a Cambodian refugee camp.

Material and Method
Inclusion criteria was all patient presented

with chronic RLQ abdominal pain (persisted > 5
days of the symptom). Informed consent was done by
a Cambodian doctor in the Cambodian language.
Special investigations (ultrasonography, CT scan,
gastrointestinal X-ray) could not be performed at this
30-bed-primary hospital. Every patient was checked:-

White blood cell (WBC), Widal test, Stool exam. Blood
was collected and transferred to a research center in
Bangkok for special serological tests. Laparoscopy
was the selected method because of its combined
diagnostic and therapeutic role(2). These were four
studied steps.
1. Laparoscopy and a video record were done to

visualize all intraperitoneal organs, especially
pelvic cavity and appendix.

2. Diagnosis was made by gross findings.
3. Treatment followed by this protocol.

3.1 Appendiceal disease. Appendectomy was done.
3.2 Other diseases. Their standard treatments were

done.
3.3 Unremarkable findings and normal appendix.

The authors did peritoneal lavage with 100-ml
normal saline. 20-ml lavage fluid was sent for
cytology and parasitic analyses. This study
group was randomized into 3 subgroups.
3.3.1. Appendectomy, specimen sent to a patho-

logical center in Bangkok.
3.3.2. No appendectomy, post-operative anti-

parasitic broad-spectrum drugs (Prazi-
quantel 600 mg single dose with Meben-
dazole 400 mg twice daily for 3 days).

3.3.3. No appendectomy, post-operative pla-
cebo were given for 3 days.

Post-operative results and complications
were studied on the 7th day.

Laparoscopic technique
Laparoscopy was done under general anes-

thesia. The zero degree 10-mm laparoscope was used.
The first 10-mm trocar was introduced at the subum-
bilical area by the semi-open technique(3). The second
5-mm trocar and the third 3-mm trocar were placed at
left lower quadrant region (Fig.1). These surgical

 

× 10 mmó ó óLaparoscope
    × 5 mmóóóDissector, clip applier, scissors
× 3 mmó ó óGrasper

Fig. 1 Laparoscopic technique
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wounds would not effect the post-operative right
lower quadrant pain evaluation. Laparoscopic appen-
dectomy was carried out by 5-mm clips for appen-
diceal vessels and ligation of the appendiceal stump
by double chromic 2/0 ligations. The appendix was
put in a sterile condom and taken out through the first
10-mm trocar port.

Results
From April 29, 1998 to May 2, 1998, 30 patients

were studied after informed consent was obtained.
They were refered by a Cambodian camp doctor under
Royal Thai Army permission from a Cambodian camp
to the hospital. There were 2 males and 28 females
(M:F = 1:4). Average age was 27.5 (18-43) years. The
average onset of RLQ abdominal pain was 11.5 (6-19)
days. RLQ tenderness was present in 100%, RLQ
guarding in 10%, RLQ rebound tenderness in 13%
and per rectal examination (PR) was normal in all.
Average body temperature was 37.8°C. (36.8-39.0°C)
(Table 1). Average white blood cell (WBC) count was
8,772 cell/mm3 (1,700-13,150 cell/mm3). Average neu-
trophils and eosinophils count were 50% (18-73%) and
10%. (1-28%) (Table 2)

Laparoscopic findings and diagnosis
Chronic appendicitis   1 case
Chronic pelvic inflammatory disease   1 case
Ruptured graffian follicle   1 case
Unremarkable findings and normal appendix 27 cases

The unremarkable finding group was studied.
These are the results:-
1. Stool examination was positive for Hook worm in

18% (5/27 cases).
2. All pre-operative Widal test for 0 and H titer were

within normal limits (27/27 cases).
3. All peritoneal lavage fluid revealed no parasites

(27/27 cases).
4. The cytology studies of peritoneal lavage fluid

were unremarkable in 60% (16/27 cases) and eosino-
philic inflammation in 40% (11/27 cases).

The 3 subgroups of unremarkable findings
group were analyzed and shown in Table 3. The patho-
logical findings of the appendectomy subgroup
(9 cases) revealed unremarkable appendix in 8 cases
(intraluminal Enterobius was found in 3 cases) and
eosinophilic appendicitis in 1 case(4).

Post-operative results
Average post-laparoscopic admission was

2.8 (2-4) days. Infection at the umbilical wound was
found 10% (3/30 cases). All of them were in the appen-
dectomy subgroup. The RLQ abdominal pain was
assessed on the 7th post-operative day by standard
visual analogue score from 0 to 10. Subjective pain
scale was divided into no pain, improved pain and
worse pain (Table 4). The cure rate (no pain or score =
0) was compared by Fisherís Exact test, p-value of
< 0.05 was considered statistical significant.

Table 2. White blood cell analysis

White blood cell Cases (%) mean (range)

WBC (cell/mm3) < 6000   2 (6.7) average 8772 cell/mm3

6000-8000 12 (40.0)       (1700-13150)
8001-10000   9 (30.0)
> 10000   7 (23.3)

Neutrophils % < 40   5 (16.7)         average 50%
40-60 17 (56.7)           (18-73%)
61-80   8 (26.7)
> 80   0 (0.0)

Eosinophils % < 5   6 (20.0)         average 10%
5-10 11 (36.7)             (1-28%)
11-20 10 (33.3)
> 20   3 (10.0)

Table 1. Body temperature analysis

Body temperature Cases (%)   mean (range)

< 37.5°C   6 (20.0) average 37.8°C
37.6-38.0°C 15 (50.0)    (36.8-39.0)
38.1-38.5°C   8 (26.7)
> 38.5°C   1 (3.3)
Total 30 (100.0)
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1. The cure rate of appendectomy subgroup
compared to no appendectomy + placebo subgroup
revealed no statistical difference (p > 0.05).

2. The cure rate of no appendectomy + anti-
parasite subgroup compared to no appendectomy +
placebo subgroup revealed no statistical difference
(p > 0.05).

Discussion
Laparoscopy would decrease unnecessary

appendectomy in these Cambodian refugees with
chronic RLQ abdominal pain. 90% of the patients had
normal appendix that was not a surgical disease.
However, a definite diagnosis could not be concluded
from these data. The authors have some evidence that
supported a parasitic cause:- The presence of blood
eosinophilia, parasites in the stool, Enterobius in the
appendix specimens and pathological report of eosi-
nophilic appendicitis. Enterobiasis has been reported
to have caused symptoms mimicking acute appendi-
citis(5-7). Other intestinal parasitic infestations such as
Schistosomiasis, Hook worm, Ascaris, and Angio-
strongyliasis(8,9) could present with RLQ abdominal
pain. Because of poor hygiene and shortage of food
and water during the war, the authors should study
the parasitic infestation in this group of Cambodian
refugees compared to the whole Cambodian popula-
tion. They usually have canned fish and low fiber diet

while living in the camp. So, the authors have to look
for a food related cause especially low fiber diet which
has been reported as a risk factor of acute appendi-
citis(10). The authors canít explain why some patients
in the non-appendectomy + placebo subgroup had
improved RLQ abdominal pain. None of the patients
in the studied subgroup knew whether their appendix
had been removed or not because they had the same
surgical wounds. The psychological need for appen-
dectomy during stress in the battlefield could be a
cause factor. However, the total number of patients in
each subgroup was too small to make the conclusion of
the therapeutic results. Further study of non-surgical
treatment should be done. The epidemiological team
has been collecting all precipitating factors for corre-
lation to the etiology of this chronic RLQ abdominal
pain.

Conclusion
The present study revealed that 90% of

patients with chronic RLQ abdominal pain had gross
findings of normal appendix (27/30 cases) by laparo-
scopy. In the appendectomy subgroup (9 cases), the
study of pathological specimens revealed unremark-
able appendix in 8 cases and eosinophilic appendici-
tis in 1 case. The result of the 7th day post-operative
treatment showed no statistical difference (p > 0.05)
in the curative of RLQ abdominal pain between the

Table 3. The analysis of unremarkable findings subgroup (27 cases)

Appendectomy Anti-parasite     Placebo

Number     9   10     8
Average age (years)   28.8   23.4   31.4
Average body temp (°C)   37.9   38.0   37.7
Average RLQ pain (days)     7.1   10.2     8.6
Tenderness     9/9 (100%)   10/10 (100%)     8/8 (100%)
Guarding abdomen     1/9 (11%)     1/10 (10%)     1/8 (12%)
Rebound tenderness     3/9 (33%)     0/10 (0%)     1/8 (12%)
WBC (cell/mm3)  8212  8777  9300
Average Neutrophils (%)   47.6   49.8   51.9
Average Eosinophils (%)   10.0   10.7   10.0

Table 4. The 7th post-operative day RLQ abdominal pain analysis

Subgroup       Number No pain Improved pain Worse pain

Appendectomy   9 6 2 1
Anti-parasite 10 9 1 -
Placebo   8 (loss follow up 1) 5 2 -
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appendectomy subgroup and the anti-parasite sub-
group compared to the placebo subgroup. The present
study supported the role of diagnostic and thera-
peutic laparoscopy in chronic RLQ abdominal pain.
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