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ABSTRACT
Objective: To evaluate the diagnostic impact of gastrointestinal symptoms (GIS) in pediatric patients with inflammatory 
bowel disease and polyps detected by colonoscopy. 
Material and Methods: Results of Colonoscopy performed on children younger than 18 years, between 2010 and 
2015 in our clinic were retrospectively reviewed. All colonoscopy procedures were performed using a Fujinon EC 
530LP IC657K068 video-colonoscope. Data regarding age, gender, indications, complications, and final diagnoses 
were collected and analyzed.  
Results: One hundred and thirty-six children undergoing 121 colonoscopies and 15 sigmoidoscopies were enrolled. 
Seventy-five patients (55.1%) were boys, with a mean age of 11.8 ± 4.1 years (1-18 years). The most common indication 
was chronic abdominal pain (42.1%, n=51), followed by lower gastrointestinal bleeding (37.2%, n=45), and chronic 
diarrhea (10.8%, n=13). Conclusive diagnosis relied on endoscopic imaging and/or histology in 75 (62%) patients, 
including nonspecific colitis (23.9%, n=29), polyp (19%, n=23), inflammatory bowel disease (IBD) (8.2%, n=10), which 
had normal (38%, n=56) findings. The sensitivity of the rectal bleeding in predicting the presence of polyp was 86.9%, 
specificity 74.49%. Chronic diarrhea and iron deficiency IBD predictive sensitivities (40%, 20%, respectively) and 
positive predictive value (30.77%, 20%, respectively) was low, while specificity (91.89%, 92.79%, respectively) and 
negative predictive value (94.44%, 92.79%, respectively) was found to be high.
Conclusion: It is very important to diagnose according to GIS symptoms. Rectal bleeding was found to be the most 
sensitive symptom for polyps. Chronic diarrhea was the most specific symptom in predicting the diagnosis of IBD. In order 
to make the most accurate diagnosis with colonoscopy in children, GIS symptoms must be taken into consideration.
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ÖZ
Amaç: Kolonoskopi işlemi ile inflamatuar bağırsak hastalığı ve polip tespit edilen çocuk hastalarda gastrointestinal 
semptomların (GIS) tanısal etkisini değerlendirmek.
Gereç ve Yöntemler: Kliniğimizde 2010-2015 yılları arasında 18 yaş altı çocuklara uygulanan kolonoskopi sonuçları 
geriye dönük olarak incelendi. Tüm kolonoskopi işlemleri Fujinon EC 530LP IC657K068 video kolonoskop kullanılarak 
gerçekleştirildi. Yaş, cinsiyet, endikasyonlar, komplikasyonlar ve son tanılarla ilgili veriler toplandı ve analiz edildi.
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fruit, tea, fruit juice, yoghurt, etc.) for 2 days before the 
procedure for purposes of colon cleansing. On the evening 
before the procedure, they were recommended to drink oral 
sodium phosphate (drug dose: 5-9 years, 5-10 ml; 10-11 years, 
10-20 ml and over 12 years, 20-45 ml), and the use of liquid 
enemas containing sodium phosphate was advised. Enemas 
were repeated prior to the procedure. During the procedure, 
all patients were given midazolam 0.1 mg/kg followed by 
ketamine 1 mg/kg intravenously for sedation. Children were 
monitored using pulse oximetry during and for 2 h after the 
procedure. The procedure was performed with the patients 
lying on their left sides. Biopsies were taken from all areas in 
which pathological lesions were observed, and sometimes 
also from normal areas for diagnostic purposes. If a polyp 
was found, removed using by polypectomy, and the specimen 
was sent for histologic studies. Specimens were sent to the 
pathology laboratory for examination. Pathological examination 
was performed by an experienced pathologist. Patients were 
diagnosed by colonoscopy and/or pathology laboratory results. 

The study was approved by Süleyman Demirel University, 
Faculty of Medicine, Clinical Research Ethics Committee with 
the decision dated 06.01.2016 and numbered 27.

Statistical Analysis

The statistical analysis was performed using the Statistical 
Package for the Social Sciences version (SPSS, Inc., Chicago, 
IL, USA). The data were assessed using the complementary-
descriptive statistical method. The categorical variables were 
expressed as percentage (%) values.

Sensitivity, specificity, positive predictive value (PPV), negative 
predictive value (NPV), positive likelihood ratio (+ LR) and 
negative likelihood ratio (-LR) values were calculated to 
determine the effects of symptoms on the prediction of polyp 
and IBD. 

RESULTS

One hundred and thirty-six procedures were performed in the 
study period. One hundred and twenty-one patients with 121 
colonoscopies and 15 rectosigmoidoscopies were enrolled. 

INTRODUCTION

Colonoscopy is an important technique used in the diagnosis 
and treatment of gastrointestinal disease children with digestive 
symptoms (1,2). The technique entered first into widespread 
use in adults and was employed in the pediatric age group at 
year of 1970. Significant advances have been made, thanks 
to new fiber optic devices and video techniques in pediatric 
colonoscopic practice and increasing experience on the part of 
physicians (3-5). 

Pediatric colonoscopy is generally employed in the diagnosis 
and treatment of recurring abdominal pain, lower gastrointestinal 
bleeding, chronic diarrhea, polyp and inflammatory bowel 
diseases (IBD) (1-6). Biopsies were taken during the procedure 
which also permits the diagnosis of diseases detectable at the 
microscopic level, such as eosinophilic colitis (4). Studies have 
shown that colonoscopy with appropriate safety precautions, 
an experienced team, and suitable equipment is an effective 
and safe technique (4,7-9).

We aimed to evaluate the diagnostic impact of gastrointestinal 
system symptoms in pediatric patient with IBD and polyp who 
undergone the colonoscopy procedure.

MATERIALS and METHODS

This study was performed as a retrospective evaluation of 
colonoscopy results from the Pediatric Gastroenterology 
Department of S. Demirel University, a tertiary hospital in 
the southwest of Turkey. Data for children younger than 18 
years undergoing colonoscopy between January 2010 and 
December 2015 were accessed from the patient file archive 
system. Children’s demographic characteristics, colonoscopy 
indications, results and diagnoses were analyzed. Our institution 
was the only center that provided a pediatric colonoscopy 
service in the region.

All of the colonoscopy procedures were performed by two 
pediatric gastrointestinal endoscopists using a Fujinon EC 
530LP IC657K068 colonoscope. All patients were advised to 
consume a pulp-free diet (pulp-free soup, pulp-free stewed 

Bulgular: Yüz otuz altı çocuğa 121 kolonoskopi ve 15 sigmoidoskopi işlemi yapıldı. Yetmiş beş hasta (% 55.1) erkek ve yaş ortalaması 
11.8±4.1 yıl (1-18 yıl)’dı. En yaygın endikasyon kronik karın ağrısı (% 42.1, n=51), ardından alt gastrointestinal kanama (% 37.2, n=45) 
ve kronik ishal (% 10.8, n=13)’dü. Endoskopik görüntüleme ve / veya histoloji sonuçlarına göre 75 (% 62) hastaya spesifik olmayan 
kolit (% 23.9, n=29), polip (% 19, n=23), enflamatuar bağırsak hastalığı (IBH) (% 8.2, n=10) tanıları konuldu ve 56 (%38)hasta normal 
olarak değerlendirildi. Rektal kanama polip varlığını öngörmede % 86.9 duyarlı, % 74.49 özgüldü. IBH belirlemede kronik ishal ve demir 
eksikliğinin duyarlılıkları (sırasıyla % 40, % 20) ve pozitif prediktif değeri (sırasıyla % 30.77, % 20) düşük, özgüllüğü (sırasıyla % 91.89, % 
92.79) ve negatif prediktif değeri (sırasıyla %94.4, % 92.79) yüksek bulundu. 
Sonuç: Gastrointestinal semptomlar doğrultusunda tanı koymak çok önemlidir. Rektal kanama poliplerin tespitinde en hassas semptom 
olarak değerlendirildi. Inflamatuvar barsak hastalığı tanısını öngörmede en spesifik semptom kronik ishaldı. Çocuklarda kolonoskopi ile 
doğru tanı konulabilmesi için GİS semptomlarının dikkate değerlendirilmesi gereklidir.
Anahtar Sözcükler: Çocuk, Kolonoskopi, Tanı, Etki, İnflamatuar Bağırsak Hastalığı, Polip
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Fifteen (11%) children underwent more than one procedure. 
Seventy-five (55.1%) children were male and 61 (44.9%) female, 
with a mean age of 11.8 ± 4.1 years (1-18). 

Symptoms among children undergoing colonoscopy were, in 
order of prevalence, chronic abdominal pain in 51 (42.1%), 
lower digestive system bleeding in 45 (37.2%), chronic diarrhea 
in 13 (10.8%), iron deficiency anemia in 10 (8.3%), weight loss 
in 1 (0.8%) and excessive flatulence in 1 (0.8%).

Anatomical areas accessed during all procedures were the 
cecum in 68 (50%) patients, the terminal ileum in 66 (48%) and 
other colonic regions. Mean duration of the procedure was 
21.7±8.4 (5-39) min. biopsy specimens were taken from 86 
children (63%) (Table I).

Diagnoses based on colonoscopy and biopsy specimens 
investigated in the pathology laboratory were nonspecific colitis 
in 29 (23.9%) patients, polyp in 23 (19%), IBD in 10 (8.3%) 

and others in 13 (10.7%) (Table II). The group defined as ‘other 
diagnoses’ included Enterobius vermicularis (2), hemangioma 
(5), hemorrhoids (1), and proctitis (5). Nonspecific colitis was 
the most common diagnosis, and these cases were placed 
under clinical observation. The diagnosis was made in 75 (62%) 
cases. No pathology was determined at colonoscopy in the 
remaining 46 (38%) children.

The two main symptoms in the 23 patients with polyp were 
lower digestive system bleeding and chronic abdominal 
pain. Polyps were most commonly located in the rectum, at 
82% (19/23), but also in other areas (cecum: 2, sigmoid: 1, 
ascending colon: 1, descending colon: 1, transverse colon: 1). 
With the exception of two patients, polyps were single. Multiple 
polyps were detected in the rectum in one of these patients 
and diffuse polyps along the colonic segments in the other. All 
polyps observed were removed using polypectomy device.

Table I: Demographic data of the patients undergoing colonoscopy.

No (%)
Total procedures

Colonoscopy
Rectosigmoidoscopy

136
121 (89%)
15 (11%)

Total first procedures
Colonoscopy 
Rectosigmoidoscopy
Male:female

121
109 (90%)
12 (10%)

75 (55.1%):61 (44.9%)
Age (years) 11.8 ± 4.1
Examination times (minutes) 21.7±8.4
Biopsy 86 (%63)

Table II: Indications for colonoscopy or sigmoidoscopy and the diagnostic yields.

Indications Patient no. (%) Diagnostic yield Patient no. (%)

Chronic abdominal pain 51 (42.1)

Nonspecific colitis
Polyp(s)
IBD
Others*
Negative

21 (17.4)
3 (2.5)
2 (1.6)
4 (3.3)

21 (17.4)

Lower gastrointestinal bleeding 45 (37.2)

Polyp(s)
IBD
Others*
Nonspecific colitis
Negative

20 (16.5)
2 (1.6)
4 (3.3)
2 (1.6)

17 (14)

Chronic diarrhea 13 (10.8)

Nonspecific colitis
IBD
Other*
Negative

6 (5)
4 (3.3)
2 (1.6)
1 (0.8)

Iron deficiency anemia 10 (8.3)
IBD
Others*
Negative

2 (1.6)
3 (2.5)
5 (4.1)

Body weight loss 1 (0.8) Negative 1 (0.8)
Intestinal gas 1 (0.8) Negative 1 (0.8)

*Others: Enterobius vermicularis, hemangioma, hemorrohoids, and proctitis; IBD: Inflamatory bowel disease.
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DISCUSSION

The colonoscopic examination is becoming increasingly used in 
the pediatric age group (1-6). However, due to pre-procedural 
preparation, sedation and other difficulties concerning the 
procedure specific to children, its use is more limited than in 
adults (10). However, pediatric colonoscopy is safely performed 
in many tertiary health centers, including on newborn babies, 
with experienced gastroenterology specialists and appropriate 
equipment (1-4). 

Indications for pediatric colonoscopy in a 14-center study from 
America evaluating 21,800 children, were listed as abdominal 
pain (40.19%), lower digestive system bleeding (32.1%), 
diarrhea (27%), IBD (21%) and weight loss (11.6%) (1). In a study 
of 79 children from Hong Kong, the most common indications 
were rectal bleeding (58%) and suspected IBD (29.1%) (5). In a 
study of 192 children from Taiwan, by Wu et al. (3), indications 
were listed as lower digestive system bleeding (53.5), chronic 
abdominal pain (20.6%), iron deficiency anemia (11.8%), chronic 
diarrhea (10.8%) and weight loss (0.8%). Similarly to those of 
the multicenter study, our findings were chronic abdominal pain 
(42.1%), lower digestive system bleeding (37.2%), diarrhea 
(11%) and weight loss (0.8%). The indication of iron deficiency 
anemia was not mentioned in that multicenter study (1). Our 
finding is similar to the Taiwanese study. 

Diagnosis of children undergoing colonoscopy is made through 
endoscopic or histological investigation (1-5). Wu et al. (3) 
established diagnosis at a level of 75% following the procedures 
and Tam et al.(5) at a level of 50.6%. In our study, the diagnosis 

Symptoms on arrival in the 10 patients diagnosed with IBD 
were chronic diarrhea (4), chronic abdominal pain (2), lower 
digestive system bleeding (2) and iron deficiency anemia (2). 
Ulcerative colitis was diagnosed in eight of these patients and 
Crohn’s disease in the other two.

Although rectal bleeding was the most common symptom in 
colonoscopy, there was no difference in rectal bleeding between 
patients with polyps and patients without polyps (P=0.456). 
The sensitivity of the rectal bleeding in predicting the presence 
of polyp was 86.9%, specificity 74.49%, PPV 44.44%, NPV 
96.05%, + LR 3.41%, -LR 0.18%. While abdominal pain was 
less common in children who had polyps (P <0.001), the 
sensitivity of abdominal pain in predicting polyps was 13.04%, 
specificity was 51.02%, PPV 70.58%, NPV 71.43%, LR 0.27%, 
-LR 1.70% (Table III).

Although chronic diarrhea and iron deficiency were common 
in patients with IBD, no statistically significant difference was 
found between patients without IBD (P = 0.166, P = 0.058, 
respectively). Chronic diarrhea and iron deficiency IBH predictive 
sensitivities (40%, 20%, respectively) and PPV (30.77%, 20%, 
respectively) were low, while specificity (91.89%, 92.79%, 
respectively) and NPV (94.44%, 92.79%, respectively) was 
found to be high (Table IV).

Abdominal pain and GIS bleeding were less frequent in IBD (P 
<0.001). While specificity and sensitivity of abdominal pain and 
GIS bleeding were low in IBD prediction, NPV values were high 
(88.57%, 90.79%, respectively).

Table III: Statistical analysis of polyp symptoms.

Sensitivity (%) Specificity (%) PPV (%) NPV (%) +LR (%) -LR (%)

Abdominal pain 13.04 51.02 70.58 71.43 0.27 1.70
Bleeding 86.96 74.49 44.44 96.05 3.41 0.18
Diarrhea 0 86.73 0 78.70 0 1.15
Iron deficiency 0 89.79 0 79.28 0 1.11
Weight loss 0 1.02 0 80.83 0 1.01
Intestinal gas 0 1.02 0 80.83 0 1.01

PPV: Positive predictive value, NPV: Negative predictive value, +LR: Positive likelihood ratio, -LR: negative likelihood ratio 

Table IV: Statistical analysis of inflammatory bowel disease symptoms.

Sensitivity (%) Specificity (%) PPV (%) NPV (%) +LR (%) -LR (%)
Abdominal pain 20.00 55.86 3.92 88.57 0.45 1.43
Bleeding 30.00 62.16 6.67 90.79 0.79 1.13
Diarrhea 40.00 91.89 30.77 94.44 3.70 0.76
Iron deficiency 20.00 92.79 20.00 92.79 2.78 0.86
Weight loss 10.00 100.00 100.00 92.50 0.00 0.90
Intestinal gas 10.00 100.00 100.00 92.50 0.00 0.90

PPV: Positive predictive value; NPV: Negative predictive value; +LR:Positive likelihood ratio; -LR: Negative likelihood ratio 
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CONCLUSION

Colonoscopy is of considerable diagnostic and/or therapeutic 
importance in children presenting with such symptoms as lower 
digestive system bleeding, unexplained chronic abdominal pain 
and chronic diarrhea, as in other studies. Rectal bleeding was 
found to be the most sensitive symptom for diagnosis of polyps. 
Chronic diarrhea was most specific symptom in predicting the 
diagnosis of IBD. In order to make the most accurate diagnosis 
with colonoscopy in children, GIS symptoms must be taken 
into consideration.
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