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INTRODUCTION

Constipation is one of the most frequent reasons for pediatric 
patients’ visits to both outpatient clinics and pediatric emergency 
departments. The global incidence rate of constipation has been 
reported to range from 1% to 30%. The diagnosis of constipation 
is based on Rome III(1) criteria. 

 In some situations, history taking may not be informative, 
especially when families with low socioeconomic status and those 
who are not cooperative are visited. For the diagnosis of constipa-
tion in children, history taking and physical examination may be 
unreliable(2,3). Some families do not allow physicians to perform a 
rectal examination. Radiologic investigations for determining fecal 
impactions are subject to further research. In a study by Burgers et 
al., it was found that transabdominal sonography is a noninvasive 
and reliable alternative method to assess fecal impaction and might 
be used instead of digital rectal examination in the evaluation of 
children with constipation(4).

Many families due to normal sonography reports do not ac-
cept the diagnosis of constipation as the cause of abdominal pain 
in children. Measuring rectal diameter as a finding in abdominal 
radiology may be a clue for both families and healthcare providers 
for the diagnosis and treatment of constipation, especially in fami-
lies who do not allow a rectal examination. In a study by Klijn et al., 
the transverse diameter of rectal ampulla was significantly larger 
in children with constipation than in those without constipation(5). 
The aim of this study was to compare the rectal diameter and rectal 
wall thickness between children with functional constipation and 
those without constipation.
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ABSTRACT – Background – Ultrasonography has shown to be useful in the diagnosis of constipation. Objective – The aim of this study was to compare 
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32.77±11.35 mm; P=0.63). Conclusion – Transabdominal rectal diameter measurement may be useful in the diagnosis of constipation.
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METHODS

In this study, infants and children with the diagnosis of constipa-
tion according to Rome III criteria of constipation were included(1,6). 
Children was visited in pediatric gastroenterology clinic by a pediatric 
gastroenterologist. The control group was selected from among chil-
dren without constipation who underwent abdominal sonography for 
other reasons. Ultrasonography was performed with a full bladder.

Children with Hirschsprung’s disease, neurological problems, 
history of constipation treatment, and other organic causes of con-
stipation were not included in our study. No rectal examination was 
carried out before ultrasonography. Transabdominal rectal diameter 
measurement was performed at the level of the rectal ampulla. The 
measurements were repeated three times for each case, and the mean 
of the three measurements was recorded for each case.

GE Voluson E6 (General Electric, USA) was used for this 
study. All the ultrasound measurements were carried out by the 
same radiologist with special training for this measurement. The 
rectal wall diameter was measured in the axial panel and cursors 
were placed for the rectal wall diameter measurement from the 
inner wall to the inner wall.

Statistical analysis
SPSS version 23 was used for data analysis.

Ethical consideration
This study was approved by the Ethics Committee of  the 

Ahvaz Jundishapur University of Medical Sciences (IR.AJUMS.
REC.1396.891).
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RESULTS

The demographic characteristics of the case and control groups 
are presented in TABLE 1. As seen in TABLE 1, there was no 
difference between the two groups in terms of  the male/female 
ratio and mean age. Children with constipation had lower weight 
compared to children without constipation (TABLE 1). Abdominal 
pain, anal pruritus, anorexia, and urinary problems are compared 
between the case and control groups in TABLE 2, where it is shown 
that anal pruritus, abdominal pain, anorexia, and urinary problems 
were more frequent in children with constipation than in those 
without constipation. As noted in TABLE 3, in general, the least 
defecation per week was associated with larger rectal diameter. The 
rectal diameter was smaller among children with more defecation 
per week. The rectal diameter was less in children with a higher 
frequency of defecation than in those with a lower frequency of 
defection per week (TABLE 3). 

DISCUSSION

Constipation is one of the most frequent causes of  patients’ 
visit to outpatient clinics of pediatric gastroenterology units. About 
90% of constipation cases are functional(7,8). Anal pruritus is more 
frequent among children with constipation than in those without 
constipation. In our study, anal pruritus was observed in about 
53.3% of the cases with constipation, which is more than the rate 
reported in a study by Dehghani et al. (24.8%)(9). Anorexia was 
reported in half  of the cases, while it was detected in more than 
38.3% of children in Dehghani et al. study(9). Anorexia may be the 
cause of lower weight which was observed in case with constipation. 
Clayden reported approximately half  of the patient with constipa-
tion had anorexia(10). Anorexia among children with constipation 
also reported by others(11-13).

Urinary problems were more frequent among children with cons
tipation, which is in line with the findings of Imanzadeh et al.(14,15).

In the current study, the rectal diameter was more in children 
with constipation than in those without constipation. In a recent 
study by Doniger et al., a strong correlation was found between 
enlarged transrectal diameter and constipation(16). In the study by 
Joensson et al., they found higher rectal diameter by transabdomi-
nal sonography which decreased after four weeks of treatment with 
laxative(17). Di Pace et al. found that ultrasonography is useful to 
detect megarectum in children with constipation(18).

In a study by Karaman et al., the mean rectal diameter with a 
full bladder was 2.12±0.65 cm in the control group and 3.42±1.04 cm 
in the case group before treatment of constipation(19). They reported 
a significant difference. The results of the study by Karaman et al. 
were similar to our findings, and the slight discrepancy may be due 
to differences in the age of the cases and the duration of constipa-
tion in these studies. In a study by Klijn et al., the mean diameter 
of the rectum was 4.9 cm in children with constipation and 2.1 cm 
in a control group(5). In a study by Hatori et al., children with fecal 
retention had a rectal diameter larger than that of children without 
constipation. The cutoff value was 27 mm at the level of symphysis 
pubis with high sensitivity and specificity (95.5% and 94.1%, res
pectively)(20). Singh et al. found that rectal crescent size in children 
with constipation was 3.4 versus 2.4 in healthy control subjects(21). 
Contrary to studies conducted by Hatori et al.(20), Karaman et al.(19), 
and Doniger et al.(16), a systematic review of four studies by Berger 
et al. found insufficient evidence regarding the clinical importance 
of the relationship between clinical symptoms of constipation and 
rectal diameter on transabdominal sonography(22).

In our study, the measurements were performed with a full 
bladder. In the study by Doniger et al., full bladder had no effect 
on transrectal diameter measurement(16).

TABLE 1. Demographic features among case and control groups.

Case Control P-value

Sex

   Male 18 (60%) 26 (56.52%) P=0.81
Fischer’s exact test   Female 12 (40%) 20 (43.47%)

Age  
(Mean ±SD)

4.2±81.15
(Min=1.5, 
Max=9)

5.3±71.43
(Min=1.5, 
Max=14)

P=0.16
Independent 
Sample t-Test

Height
105.18±73.49

(Min=65, 
Max=140)

111.21±34.52 
(Min=64, 
Max=156)

P=0.24
Independent 
Sample t-Test

Weight
18.5±30.06 

(Min=8, 
Max=28)

21.7±66.98 
(Min=9, 
Max=42)

P=0.028

TABLE 2. Anal pruritus, abdominal pain, anorexia, and urinary problem 
in children with and without constipation.

Case Control

Anal pruritus 16 (53.3%) 4 (8.7%)

Abdominal pain 24 (80%) 3 (6.5%)

Anorexia 15 (50%) 6 (13%)

Urinary problem 14 (46.7%) 3 (6.5%)

TABLE 3. Rectal diameter and defecation per week among all case and 
control.

Defecation per week Rectal diameter (mm)

1 42.12

2 31

3 28.98

4 24.71

As presented in TABLE 4, the rectal diameter was greater in 
boys with constipation than in boys without constipation and in 
girls with constipation than in girls without constipation. The 
rectal diameter was greater in children with constipation than 
in children without constipation (31.72±9.63 mm vs. 19.85±4.37 
mm; P=0.001). The rectal wall was thinner among children with 
constipation than among children without constipation (1.75±0.33 
mm vs. 1.90±0.22 mm; P=0.032; TABLE 5).

TABLE 5. Rectal diameter among case and control group.

Case  
(Mean ±SE)

Control  
(Mean ±SE) P value

Rectal diameter (mm) 31.72±9.63 19.85±4.37 0.001

Rectal wall thickness (mm) 1.75±0.33 1.90±0.22 0.032

TABLE 4. Diameter of the rectum among boys and girls.

Boys Girls P-value

Case (Mean±SE) 31.02±8.57 32.77±11.35 0.63

Control (Mean±SE) 19.754.44 20±4.39 0.85
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In our study, children with uncomplicated constipation were 
included. Other published studies included children with fecal 
retention and retentive fecal incontinence. This difference may 
describe differences between studies. It is expected that patients 
with longest period of  constipation, rectal retention and fecal 
incontinence present a greater diameter. Although Berger et al. 
did not find this relationship(22).

In the study by Modin et al. on 14 children with constipation 
and 14 children without constipation, time of sonography (before 
and after evacuation) had effect on measure size(23).

Ultrasonography is not recommended as a routine modality 
for the diagnosis of constipation(24).

In conclusion, sonography may be useful in children with 
abdominal pain and those with uncooperative families for history 
taking and physical examination. Although some evidence suggests 
sonography for the diagnosis of fecal impaction in children with 
constipation, the routine use of rectal sonography is not recom-
mended(24). The major limitation of ultrasonography is its operator 
dependence. Thus, another multicenter study is recommended to 
evaluate the role of rectal sonography in the diagnosis of children 
with constipation.

Limitations
The sample size and single centeredness were the main limita-

tions. Sonography is an operator-dependent procedure; thus, the 
results may be different if  another radiologist performs the study.
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Momeni M, Momen-Gharibvand M, Kulouee N, Javaherizadeh H. A ultrassonografia na determinação do diâmetro retal e da espessura da parede retal 
em crianças com e sem constipação: estudo caso-controle. Arq Gastroenterol. 2019;56(1):84-7. 
RESUMO – Contexto – A ultrassonografia tem sido demonstrada como útil no diagnóstico de constipação. Objetivo – O objetivo deste estudo foi comparar 

o diâmetro retal e a espessura da parede retal em crianças com e sem constipação. Métodos – Foram incluídas no estudo crianças com diagnóstico de 
constipação de acordo com os critérios de Roma III. As crianças foram submetidas à ultrassonografia abdominal com bexiga cheia para avaliação 
do diâmetro retal e da espessura da parede retal. Crianças sem constipação que foram submetidas à ultrassonografia abdominal foram atribuídas 
ao grupo controle. Resultados – O diâmetro retal foi maior em crianças com constipação do que em crianças sem constipação (31,72±9,63 mm vs 
19,85±4,37 mm; P=0,001). A parede retal foi mais fina em crianças com constipação do que em crianças sem constipação (1,75±0,33 mm vs 1,90±0,22 mm;  
P= 0,32). Não houve diferença significante entre meninos e meninas com constipação em relação ao diâmetro retal (31,02±8,57 mm 32,77±11,35 mm; 
P=0,63). Conclusão – A medida do diâmetro retal por ultrassonografia abdominal pode ser útil no diagnóstico de constipação.

DESCRITORES – Constipação intestinal. Ultrassonografia. Reto, diagnóstico por imagem.
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