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Abstract
Background: Chest pain is one of the most frequent causes of a child’s referral to a cardiologist.
Objectives: The present study aimed at determining whether treatment of constipation in 4 - 17-year-old children with idiopathic
chest pain stops their chest pain.
Methods: The current descriptive study was conducted on all patients aged 4 - 17 years old with idiopathic chest pain referring to
the Pediatric Cardiology Clinic of Hejazi Hospital, Shiraz, Iran in 2016. A diagnosis of idiopathic chest pain is established after a
thorough history taking, physical examination, and appropriate laboratory investigations in patients with no abnormality in the
heart, lung, musculoskeletal system, psychological condition, and upper gastrointestinal tract. The study patients were divided
into two groups: 36 patients with constipation as cases and 27 patients without constipation as controls. Patients with constipation
were supported with toilet training programs and pharmacological treatment. Relief of chest pain was evaluated in the two groups
after four months.
Results: There were no significant differences in terms of age, gender, weight, and height between the patients with idiopathic
chest pain with and without constipation. The number and length of chest pain were significantly different between the case and
control groups (P < 0.001 and 0.047, respectively). After medical treatment of constipation, chest pain was significantly stopped in
patients with constipation compared with the ones without constipation (P < 0.001).
Conclusions: The current study showed that resolution of constipation stopped chest pain in the patients with idiopathic chest
pain and constipation. Physicians should consider treatment of constipation as a first modality in each patient with idiopathic
chest pain and constipation due to its easy assessment.
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1. Background
Chest pain is a common complaint in children, which
rarely raises concern for heart disease, in contrast to chest
pain in adults for coronary ischemia. Pediatric chest pain
is originally classified into cardiac and non-cardiac groups.
Idiopathic chest pain occurs in more than 98% of children and is related to gastrointestinal (GI), musculoskeletal, and pulmonary systems, as well as unknown origin (14).
Many studies reported upper GI disorder such as gastroesophageal reflux disease, esophageal spasm, peptic ulcer disease, drug-induced esophagitis/gastritis, and cholecystitis as an etiology in developing chest pain (5-8). There
are few elderly case reports to associate lower GI diseases
with chest pain (9, 10).
Functional constipation (FC) is a prevalent condition

in children with multifactorial etiology. The definition of
FC is based on Rome IV criteria; two or more of the following six criteria for at least one month for infants up to four
years and at least two months for children older than four
years: (a) two or fewer bowel movements per week, (b) at
least one episode of fecal incontinence per week after the
child has acquired complete bowel control, (c) history of
extensive fecal retention or withholding behavior by the
child, (d) hard and painful stool, (e) large fecal mass on
digital rectal examination, (f) stools large in diameter that
cause rectal outlet obstruction (11, 12).
Constipation has different management modalities;
toilet training programs encourage the children older
than four years to go to toilet after each meal and sit in toilet for at least five minutes to make an effort to defecate; if
she/he could complete toilet training, reward her/him by
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small gifts such as stickers. Changing their dietary habits
to high fiber diets and fluid intake alongside physical activity is also helpful. If the child is experiencing chronic constipation even after the mentioned modalities, medication
is needed to increase bowl movement (13, 14).
There is evidence for association between FC and different diseases such as headache, migraine, overactive
bladder, cow’s milk allergy, rigid compulsive behavior,
attention-deficit/hyperactivity disorder, nocturnal enuresis, and gastroesophageal reflux (15-20). However, a few investigations evaluating the relationship between pediatric
chest pain and FC were found in the literature.

2. Objectives
The present study aimed at determining whether treatment of constipation in 4 - 17-year-old children with idiopathic chest pain stops their chest pain.

3. Methods
The present descriptive case-control study was conducted on all 4 - 17-year-old patients with idiopathic chest
pain referred to Pediatric Cardiology Clinic of Hejazi Heart
Center, Shiraz, Iran. The sampling procedure continued
until all referral participants in 2016 (from January to December) enrolled in the study. After approval of the study
protocol by Ethics Committee of Shiraz University of Medical Sciences, informed consent was obtained from each
participant or his/her parents.
A diagnosis of idiopathic chest pain was established if
the patient had no abnormality in the heart, lung, musculoskeletal system, psychological condition, and GI tract.
Detailed history, physical examination, electrocardiography, and echocardiography were performed for all patients
by the same cardiologist to rule out any cardiac diseases.
In patients with no cardiac chest pain, information about
the lung, musculoskeletal system, psychological condition, and GI involvement was collected via an interview.
Cough and wheezing were considered as the pulmonary
symptoms, trauma and point of tenderness were considered as musculoskeletal problems, and stress and anxiety
as psychological problems. Symptoms were considered as
upper GI disease if they accompanied by vomiting, difficult swallowing, heart burn, epigastric discomfort, and abdominal pain.
After the selection of patients with idiopathic chest
pain, ibuprofen 4 mg/kg was started to control pain in
all the subjects. A questionnaire was filled out to obtain
some information about the heart disease and FC in all selected patients. The questionnaire had two parts: Part 1 included age, gender, the number of episodes of chest pain
2

in a week or a month, type of chest pain (sharp, squeezing, stab-like, tingling, and undefined), length and location of chest pain, accompanying symptoms (sighing, palpitation, dyspnea), and aggravating factors (respiration,
change in position, exercise, eating, tenderness in palpation, awaking from sleep, heartburn). These questions
were self-developed based on a review of related literature.
Part 2 comprised of the number of bowel movement per
week, number of fecal incontinence per week, diameter of
the stool (small, punch), painful defecation, presence of
blood in the stool, soiling, consistency of stool (hard, dry),
withholding symptoms, abdominal pain, and abdominal
distention. The second part questions were the modified
form of Rome IV criteria (11, 12); each patient was diagnosed
with FC if he/she had these characteristics.
After filling the questionnaire via interview, the patients with idiopathic chest pain were divided into two
groups of with and without FC.
Patients in the case group with constipation were supported with toilet training programs and pharmacological
treatment. Treatment regimen was started with polyethylene glycol (PEG) powder 0.3 g/kg once or twice daily, and in
case of fecal disimpaction as 1 - 1.5 g/kg/day (for maximum
four days); administration of Senna Gol syrup (Goldaru,
Iran) 2.5 mg in the subjects 2 - 6 years, 7.5 mg in 6 - 12
years, and 15 mg in > 12 years, all once or twice daily. In
patients with no improvement, magnesium hydroxide 1
mL/kg was prescribed. The patients with severe fecal impaction were treated with bisacodyl suppository (Tolidaru,
Iran) 5 mg/day in children aged 2 - 10 years and 5 - 10
mg/day in subjects older than 10. If the patient experienced
easy and frequent soft defecation for at least three months,
medication was continued within the next month.
The patients were regularly followed up in both cardiology and GI clinics for four months. Weight and height
were measured in all patients. Response to therapy was
defined as relief of the initial symptoms of chest pain and
constipation in the patients with this complaint.

3.1. Statistical Analysis
All the statistical analyses were performed using SPSS
version 23.0 (IBM Corp.; Armonk NY, USA). Mean ± standard deviation (SD) was used to describe continuous variables and independent t test to compare them. Frequencies and corresponding percentages of categorical variables were calculated and Pearson correlation and analysis of variance were used to assess their relationships. The
comparison of chest pain before and after treatment of
constipation was performed using chi-square test. P values
of ≤ 0.05 were considered statistically significant.
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4. Results
A total of 36 patients (16 females, 20 males) with idiopathic chest pain and FC with in the age range of 4 to 17
years (mean: 9 ± 2.9) as the case group and 27 (13 females, 14
males) patients within the same age range (mean 11 ± 2.4)
with idiopathic chest pain without FC as the control group
were included in the study. Demographic data in the case
and control groups are shown in Table 1; there were no significant differences in age, weight, and height between the
two groups.
Characteristics of chest pain in patients with and without FC are shown in Table 2. The number of episodes and
length of chest pain were significantly different between
patients with and without constipation (P value < 0.001
and 0.047, respectively).
Table 1. Demographic Data of the Study Participants
Characteristic

ICP with
Constipation (N =
36), Mean ± SD

ICP Without
Constipation (N =
27), Mean ± SD

P Value

9 ± 2.9

11 ± 2.4

0.07

Weight, kg

28.3 ± 11.7

41.6 ± 15.6

0.21

Height, cm

129.0 ± 17.8

143.2 ± 14.1

0.45

Age, y

Abbreviation: ICP, idiopathic chest pain.

The most frequent symptoms related to constipation
in patients with chest pain were respectively abdominal
pain, painful defecation, abdominal distension, and hard
stool (Table 3).
Pharmacological management of FC was performed
based on the protocol mentioned in the method section.
Dietary changes alone led to resolution of constipation in
four (11%) out of 36 patients. PEG was administered in 30
(83.3%) patients of whom two (5.6%) needed treatment with
other laxatives.
After medical treatment of constipation, chest pain significantly stopped in patients with constipation compared
with the ones without constipation (P < 0.001) (Table 4).
5. Discussion
It is well known that gastrointestinal diseases can be a
reason for non-cardiac chest pain of unknown origin (20,
21). The current study results showed that treatment of
children with constipation who referred with idiopathic
chest pain significantly led to their relief.
Upper GI diseases such as gastroesophageal reflux disease, hypercontractile esophageal motility disorders with
nutcracker, jackhammer esophagus, and distal esophageal
spasm or achalasia are considered as identified causes
of chest pain (6, 21). By endoscopic examination, many
Shiraz E-Med J. In Press(In Press):e86718.

studies found that gastritis, chronic duodenitis, and duodenogastric reflux can be a cause for chest pain (22). Sabri
et al., conducted a study on 44 patients with chest and
epigastric pain, showing 41 (93.2%) subjects with positive
finding in endoscopy including gastritis, duodenitis, and
esophagitis (23).
Lower GI diseases are observed in some case reports as
a reason of chest pain. Fisher and Davis (9) reported an
81-year-old male patient admitted for fractured neck of his
right femur. About 10 days after the surgery, he had recurrent episodes of retrosternal and right lower chest pain accompanied by nausea, dyspnea, sweating, and hiccup. No
abnormality was detected in the heart and other examinations except for five days of constipation. Treatment of constipation led to the improvement of his chest pain.
Di Saverio et al., reported an 89-year-old female patient
with chest pain and constipation (10). Luder et al., mentioned a 10-year-old male patient with acute respiratory
distress, chest pain, and abdominal pain. Following the
treatment of constipation, all symptoms were completely
resolved in both cases (24).
Most importantly, the association of constipation with
cardiac diseases is still questionable. Salmoirago-Blotcher
revealed that postmenopausal females with constipation
had an increased risk for cardiovascular diseases (25).
Out of 36 patients with chest pain and constipation, 25
reported improvement of chest pain after treating the constipation. Neural pathway of the heart and GI tract appear
similar; this mechanism is proposed to explain constipation as a cause to develop chest pain (26). Another possible mechanism can be the increased plasma levels of serotonin in patients with constipation; elevated plasma levels
of serotonin can indirectly cause chest pain across psychiatric diagnoses. Also, it might be filling of intestinal loops
that push the diaphragm upward and stretching of the diaphragm, which cause pain usually in the left lower part of
the chest.
Children in the current study complained of chest pain
and constipation with chest pain less than two times per
week for a few minutes or seconds. Non-cardiac organic
chest pain often lasts for hours (27); however, most children in the current study did not like to talk about their
pain.
Questions about bowl movement habits should be considered when evaluating a child with chest pain. Abdominal pain (88.9%), painful defecation (75%), and hard stool
(66.7%) were the most common complaints in the patients
with constipation.
All patients were recruited from one cardiology referral center in Shiraz; multicenter studies could help to have
a larger sample size.
3
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Table 2. The Characteristics of Chest Pain in the Study Participants
Characteristic

ICP with
Constipation, No.
(%)

ICP Without
Constipation, No.
(%)

2-3
times/mo

7 (19.4)

Less than 2
times/wk

15 (41.6)

7 (25.9)

More than 3
times/wk

14 (38.8)

4 (25.9)

No. (%)

Two or fewer bowel movements per week

17 (47.2)

One episode of fecal incontinence per week

15 (41.7)

Diameter of stool
Small

15 (41.7)

Punch

21 (58.3)

Painful defecation

27 (75)

Presence of blood in stool

3 (8.3)

1 (3.7)

Soiling

7 (19.4)

Consistency of stool

0.403
6 (16.6)

Squeezing

3 (8.3)

10 (37)

Stab like

4 (11.1)

6 (22.2)

Tingling

22 (61.1)

10 (37)

1 (2.7)

0.047

Few
seconds

9 (25)

2 (7.4)

Few
minutes

25 (69.4)

19 (70.3)

2 (5.5)

6 (22.2)

Hard

24 (66.7)

Dry

12 (33.3)

Abdominal pain

32 (88.9)

Abdominal distension

26 (72.2)

Table 4. The Relief of Chest Pain After Treatment of Constipation in Patients with
Idiopathic Chest Pain and Constipation
Chest Pain
0.371

Location of pain
Left sided

27 (75%)

21 (77.7)

Bilateral

0

1 (3.7)

Left hand

3 (8.3)

Withholding behavior

0

Length of pain

Few hours

Characteristic

16 (59.2)

Type of pain

Undefined

P Value

< 0.001

Episodes of pain

Sharp

Table 3. The Characteristics of Bowel Habits in Patients with Idiopathic Chest Pain
and Constipation

Relieved

ICP with
Constipation and
Pharmacological
Therapy, No. (%)

ICP Without
Constipation and
Pharmacological
Therapy, No. (%)

25 (69.4)

4 (14.8)

5 (13.8)

5 (18.5)

Decreased

6 (16.6)

1 (3.7)

Right hand

0

1 (3.7)

Not changed

5 (13.8)

22 (81.4)

Epigastric
area

1 (2.7)

2 (7.4)

Abbreviation: ICP, idiopathic chest pain.

Substernal
area

4 (11.1)

3 (11.1)

P Value

< 0.001

5.1. Conclusions
0.501

Accompanying
symptoms
Sighing

1 (2.7)

0

Palpitation

1 (2.7)

0

Dyspnea

1 (2.7

0

The study data suggest that constipation should be
considered in the evaluation of each child with idiopathic
chest pain since assessment and treatment of constipation
is easy. Treatment of constipation in children with idiopathic chest pain results in the relief of chest symptoms.

0.271

Aggravating
factors
Respiration

19 (52.7)

16 (59)

Change in
position

8 (22.2)

2 (7.4)

Exercise

15 (41.6)

8 (29.6)

Eating

4 (11.1)

0

Tenderness
in
palpation

4 (11.1)

2 (7.4)

Awakening
from sleep

2 (5.5)

1 (3.7)

Heartburn

2 (5.5)

1 (3.7)
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