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INTRODUCTION 

Chronic abdominal pain (CAP) is a frequent complaint in 

children that cause hospitalization as well as access to 

emergency room. It may be due to various underlying 

medical or surgical causes. In most cases symptoms 

resolves abruptly with conservative treatment. However 

some children continue suffering abdominal pain from 

weeks to months. Despite batteries of investigations, no 

cause for the pain is found which is referred as having 

the syndrome of chronic recurrent abdominal pain.
[1,3]

 On 

this prerequisites the decision to perform a diagnosis and 

treatment with laparoscopy after extensive radiological 

evaluation that fail to clarify the cause of the abdominal 

pain for abundant number of patients that led to explore 

the entire abdominal cavity. The ability to inspect and 

access all structures in the entire abdominal cavity and 

retro-peritoneum through one or more small apertures 

without disturbing anatomical relation of these 

structures, places laparoscopy as procedure of choice in 

workup of unexplained abdominal pain. However, few 

studies have determined that laparoscopic adhenolysis 

and appendectomy, as only operative intervention, 

ameliorates significant amount chronic vague abdominal 

pain.
[3,4]

 Thus, laparoscopy also known as minimal 

access surgery (MAS) techniques is rapidly becoming 

efficient tool in management of variety of acute as well 

as chronic disorders in children. Hence, the objective of 

our present study was twofold: 1) To estimate the 

sensitivity and specificity of diagnostic laparoscopy as a 

tool for making diagnosis in the CAP and 2) To cut short 

the time factor in establishing the diagnosis. 

 

MATERIALS AND METHODS 

The study was conducted at the department of pediatric 

surgery, Mayo Hospital, Lahore affiliated with the King 

Edward Medical University for a period of 4 years after 

approval of the synopsis. The study consists of 30 

patients with 4-12 years of age and complaints of 

abdominal pain varied from 4 weeks to 5 months. The 

patient’s detailed history, complete blood count, 

urinalysis, imaging and ultrasonography (USG) were 

performed. None of these investigations provided data 

that contributed to the definite diagnosis.  History of 

present illness (symptoms, severity and duration), routine 

investigations (complete blood count, liver function test 

and X-ray abdomen), urine routine examination (RE) and 
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ABSTRACT 

Background and Objective: Chronic abdominal pain is one of the most common complaints in children which is 

due to a wide variety of underlying medical or surgical causes. The objective of this study is to determine the key 

role of diagnostic laparoscopic in children with chronic abdominal pain and short stay in hospital. Methods: This 

study was carried out between 2008 and 2012, thirty children with chronic abdominal pain were evaluated with 

diagnostic laparoscopy in department of pediatric surgery Mayo Hospital Lahore. Ages varied from 4 to 12 years 

in which 20 were males and 10 females. Abdominal pain was presented from 4 weeks to 5 months. Extensive 

laboratory and imaging technique like USG and CT scan documented failed to clarify definitive diagnosis. Data 

was analyzed using SPSS 16.0. A p-value 0.05 was considered significant. Results: Out of 30 patients twenty 

two has the positive findings at Laparoscopy. Appendicitis (16), ovarian cyst (3), Meckel's diverticulitis (1), cecal 

adhesion (2) was final diagnosis. The histopathological confirmed eight normal appendix were removed. 

Laparoscopy was done for all cases and it revealed that sensitivity and specificity of laparoscopy was 90.91% and 

87.50%, respectively. The overall diagnostic accuracy of laparoscopy for diagnosing a specific cause of CAP was 

90%. The average hospital stay was 2 to 5 day. There was no postoperative complication appreciated. Conclusion: 

The results of this study showed that laparoscopy is considered as a valuable   diagnostic as well as therapeutic 

tool in children for chronic abdominal pain with higher sensitivity and accuracy.  
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ultrasonography (USG) and Computerized Tomography 

(CT) scan were performed. A complete record of the 

patients was obtained in the study Performa. Each 

episode of complications were recorded and followed. 

Written informed consent was obtained from either the 

patient or the surrogate. The institutional ethical 

committee approved the study. Laparoscopic surgery was 

performed under general anesthesia. Using the open 

incision method, 1.5 to 2 cm vertical incision made 

through the center of umbilicus and into the peritoneum. 

Subsequently, a 10-mm trocar was placed from 

umbilicus. It was inserted with a 0
o
 camera. A 5-mm 

trocar was inserted from the left lower quadrant and 

supra-pubic area. After exploration of the abdominal 

cavity, other trocars were inserted in consideration of the 

pathology. The patient underwent laparoscopic 

procedure and the specimens were sent for the 

histopathological evaluation. 

 

Inclusion and Exclusion Criteria 

Inclusion critera: All cases of abdominal pain with 

indeterminate cause.  

 

Exclusion criteria: 1) with age < 4 years; with acute 

abdominal pain; suspected of having pain of urological, 

pancreatic and retroperitoneal origin and unfit for 

surgery were excluded from this study.  

 

Statistical Analysis 

The statistical analysis involved calculation of the 

distributions of all variables using descriptive statistics 

[means, medians, standard deviations, frequency 

distributions, etc]. A 2 by 2 table was used for the 

calculation of sensitivity, specificity and accuracy. A p-

value 0.05 was considered significant. All statistical 

analyses were conducted using SPSS software (version 

14.0; IBM Corp, Armonk, NY). 

 

RESULTS 

In this study, there were twenty (66.67%) male and ten 

(33.33%) female out of 30 patients with mean age of 6.7 

years (range of 4–12 years). The frequency and 

distribution of ages of all the subjects are represented by 

a pie chart (see Figure 1).  

 

Among all cases, sites of a pain were noted and after data 

analysis it was observed that periumbilical region was 

involved in nine (30%) cases, right hypochondrium in six 

(20%) cases, right flank in seven (23.3%) cases, left 

flank in three (3%) cases, right iliac fossa in four 

(13.3%) cases and left iliac fossa in one (3.3%) cases 

(see Table 1). 

 

Laparoscopy was done for all cases and it was found that 

sensitivity and specificity of laparoscopy was 90.91% 

and 87.50%, respectively. The overall diagnostic 

accuracy of laparoscopy for diagnosing a specific cause 

of CAP was 90% (see Table 2).  

 

Laparoscopic findings that identified the cause of 

abdominal pain were obtained in 22 of 30 patients which 

are shown in Table 3. Meckel's diverticulum was found 

in one male patient and cecal adhesions were seen in two 

female patients. Gynecological diseases were found in 3 

patients (ovarian cyst). Laparoscopic appendectomy was 

done for 16 (53.33%) patients. The appendix was 

preserved in patients where the cause of the abdominal 

pain was explained. All procedure was 

histopathologically confirmed. The average hospital stay 

was 2 to 5 days (median: 3 days). In the course of the 

follow-up over an average of 1 to 4 months (median: 2 

months) no complaints were documented.  

 

Table 1: The table showing the frequency and percentage of site of pain in all patients (n=30). 

Site of pain Frequency Percentage 

Periumbilical 9 30.0% 

Right Hypochondrium 6 20.0% 

Right Flank 7 23.3% 

Left Flank 3 10.0% 

Right Iliac Fossa 4 13.3% 

Left Iliac Fossa 1 3.3% 

Total 30 100.0% 
 

Table 2: The 2 by 2 table  showing the sensitivity, specificity, positive predictive value, negative predictive value 

and accuracy of laparoscopic findings in  all (n=30) cases. 

Cases     Total 
Positive  laparoscopy findings 20 (TP) 1 (FP) 21 
Negative laparoscopy findings 2 (FP) 7 (TN) 9 
Total 22 8 30 
Sensitivity: 90.91%; Specificity: 87.50%; Positive predictive value: 95.24%;     Negative predictive 

value: 77.78%; Accuracy: 90.00% 
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Table 3: The table showing the frequency and percentage of laparoscopic’s findings with histopathologically 

confirmed. 

Laparascopic’s findings Frequency Percentage 
Appendicitis 16 53.33% 
Ovarian Cyst 3 10% 
Cecal adhesion 2 6.66% 
Meckel’s Diverticulitis 1 3.33% 
Nonspecific abdominal pain 8 26.66% 
Total 30 100% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: The pie chart showing the distribution of the age in n=30 cases. 

 

DISCUSSION  

CAP is a common problem in children and the 4
th

 

frequent chronic pain in the general population which 

represents about 13% to 17% of all surgical 

admissions.
[5]

 It has been estimated that no organic cause 

for the pain is found in over 90% of children by clinical 

examination, laboratory and imaging.
[1,6,7] 

In such 

circumstances, laparoscopy provides advantages of 

identifying abdominal abnormalities with possibility to 

treat in the same setting with improved outcome. 
 

In the present study all 30 patients investigated with 

abdominal USG did not reveal any abnormalities. 

Similarly, the lack of positive findings by USG has been 

confirmed by other studies as well.
[2,3,8]

 In the study by 

Schmidt et al. among 57 children with CAP,
 

the 

abdominal USG findings were reported to be normal in 

56 (98%) cases.
[3]

 Despite of the lower sensitivity of the 

abnormal USG, its role continues to be in the clinical 

setting. It is considered to be non-invasive, cost-effective 

radiological technique and helpful in excluding serious 

abdominal pathology. CT scan of the abdomen was done 

in 12 patients which did not showed any pathology 

similar to Stringel et al. study.
[9]

  However, the routine 

use of CT scan is limited and controversial due to high 

radiation dose, invasive and expensive technique, also it 

contributes very little to diagnostic outcome with normal 

findings on abdominal USG.
[10,12]

 
 

In our study the population of male children (67%) was 

higher compared to female (33%). This observation was 

similar to the study by Talat et al. where they reported 

higher male population (17); however, Stringel et al. 

observed higher percentage of female in their study.
[9]

 

The age distribution in our study was similar to study by 

Talat et al.
[13]

 and Stringel et al.
[9]

 Compared to a similar 

study by Stylianos et al. we found differences in age of 

the patients, duration of pain and sample size.
[2]

 In their 

study there was differences in inclusion criteria where 

age varied from 6 to 16 years (mean 12 years), symptoms 

varied from 2 to 60 months (mean 11 months) and 

sample size of only 15 patients whereas in our study, age 

group varied from 4 to 12 years (mean 6.7 years), 

symptoms varied from 2 to 5 months (mean 3 months) 

and sample size of the study was 30. 

 

In the present study the most common diagnosis was 

appendicitis in 16 (53%) cases out of 30 similar to 

Stringel et al. where they reported appendicitis in 

majority of cases.
[9]

 However, Talat et al. reported higher 

number of abdominal tuberculosis
[14]

 which may be due 

to different selection criteria of the study. They reported 

appendicitis but in lower number of cases. Based on the 
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data, we performed appendectomy on 24 cases among 

them 8 cases were histologically confirmed to have 

normal appendix, where we encountered no intra-

abdominal pathologies. The majority of the patients 

(except for the non-specific 8 patients) had accurate 

diagnoses by laparoscopy. Laparoscopic appendectomy 

done for 16 (53.33%) patients where five has adhesion 

around the appendix, 4 unusual long appendix, 2 

appendix was kinked and remaining 5 appendix was 

retrocecal. Meckel's diverticulum was found in a male 

patient and cecal adhesions were seen in 2 female 

patients.  Cecal adhesions might be as a result of cecal 

and appendiceal inflammation described by Kavic et 

al.
[13]

 Gynecological diseases were found in 3 patients 

(ovarian cyst). Stringel et al. also reported cecal 

adhesions in 4 cases and ovarian cyst in one case.
[9]

 

 

The appendix was preserved in patients where the cause 

of the abdominal pain was explained. The average 

hospital stay was 2 to 5 days. There was no postoperative 

complication appreciated. No major complications were 

noted. In the course of the follow-up over an average of 

1 to 4 months no complaints were documented.  

 

On laparoscopy the definitive diagnosis for CAP was 

found in 22/30 (73%) cases with higher sensitivity and 

accuracy while in 8 cases the abdominal was found to be 

normal. This finding was similar to Talat et al. and Van 

den Broek et al. where they have also reported higher 

sensitivity for the laparoscopic findings.
[14,15]

 Van den 

Broek et al. reported sensitivity and specificity of 

diagnostic laparoscopy to be 89% and 85%, respectively 

which was similar to our result.
[14]

 Whereas, Stylianos et 

al. reported in their study the positive findings by 

laparoscopy to be 73% for CAP.
[2]

  

 

CONCLUSION 

This study yields high diagnostic sensitivity and 

accuracy of laparoscopy in case of CAP making it an 

efficient tool. Thus, it was concluded from results of this 

study that laparoscopy is to be used as diagnostic as well 

as therapeutic tool for CAP in children in whom the 

expensive and time consuming investigations do not 

incite any specific cause. All children recovered 

uneventfully. However, it further warrants more studies 

with large sample size to confirm the better yield of 

laparoscopy for CAP in children. 
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