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ABSTRACT

OBJECTIVE: There is a known association between lower urinary tract dysfunction (LUTD) and constipation. The objective
of this study was to investigate any correlation between voiding and bowel symptoms in children with LUTD.

METHODS: Children presenting with LUTD to our pediatric urology unit were prospectively included. Demographic data were
recorded. All patients filled out the “Pediatric Lower Urinary Tract Symptom Score” (P-LUTSS) and “Constipation and Fecal
Incontinence Symptom Severity” (CFISS) questionnaires. Symptom score correlation and associations with clinical findings
were evaluated.

RESULTS: 76 patients were included. The mean P-LUTSS was 11+7.1; mean CFISS was 7.7£7.5. According to P-LUTSS risk
groups, median CFISS score increased as the risk group was increased. There was direct correlation between P-LUTSS and
CFISS for all patients. 6%, 7, 8%, 9, 10% and 13% questions of P-LUTSS were correlated with CFISS; the 1%t and 7% questions
of CFISS were correlated with P-LUTSS. Patients who responded not to have constipation on P-LUTSS had lower CFISS scores
compared to those who had constipation. Patients who had a 0 score on CFISS had a mean P-LUTSS of 7.7+6.2, which put the
majority of patients in low-risk group. Also, out of these 11 patients, 10 of them responded to have no constipation on P-LUTSS.

CONCLUSION: A relationship between LUTD and bowel symptoms, as well as the positive correlation between P-LUTSS and
CFISS was demonstrated in this study. Patients presenting with LUTD should undergo meticulous evaluation using special
questionnaires for bowel symptoms. Only by then, a complete treatment approach can be provided.
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ower urinary tract (LUT) dysfunction is known to

be associated with recurrent urinary tract infections
and vesicoureteral reflux (VUR) [1, 2]. Patients with
LUT dysfunction generally present with frequency, ur-
gency and daytime urinary incontinence. It is well evi-
denced by various studies in recent years that constipation
and LUT dysfunction have strong etiological relations
[3-7]. Therefore, constipation should be evaluated as a

Received: August 14, 2023

Tel: +90 216 625 45 45

Revised: August 27, 2023

Correspondence: Tarik Emre SENER, MD. Marmara Universitesi Tip Fakultesi, Uroloji Klinigi, Istanbul, Turkiye.
e-mail: dremresener@gmail.com
Istanbul Provincial Directorate of Health - Available online at www.northclinist.com

component of dysfunctional elimination syndrome and
is strongly related with serious pathologies such as VUR
(6]. In patients with concomitant VUR and constipation,
the success of antireflux surgery is lower in patients with
dysfunctional elimination syndrome [6]. In another se-
ries of 500 patients between 7—17 years old, the consti-
pation rate was 22.6% in both male and female patients
with an accompanying urinary incontinence rate of 10.5%
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(7]. Particularly, urinary incontinence rate was 21.8% and
7.3% in patients with and without constipation, respec-
tively [7]. Due to apparent evidence of co-occurrence of
LUT dysfunction and constipation, proactive questioning
of constipation in patients with LUT dysfunction is sug-
gested [5]. On the other hand, constipation alone is one of
the most frequent problems of childhood. The frequency
of functional constipation has a wide spectrum with an
incidence between 4-40% [8—10]. The symptoms related
to constipation adversely affect quality of life [11].

Consequently, questioning for LUT dysfunction in
patients with constipation and vice versa is of utmost
importance and should be a part of daily practice. The
assessment of constipation is performed with only one
“yes/no” question within the “Pediatric Lower Urinary
Tract Symptom Score” (P-LUTSS), which evaluates
LUT dysfunction in pediatric patients in the daily prac-
tice of pediatric urologists [12, 13]. However, it is im-
possible to quantify the severity of constipation in these
patients by this single item, which in turn may affect the
clinical decisions towards these patients [14]. There is
no article in literature that evaluates the constipation
and severity of fecal incontinence in children with LUT
dysfunction and that reports the correlation of symptom
severity and clinical outcomes of these patients.

In this prospective study, we aimed to evaluate the
severity of constipation in children with LUT dysfunc-
tion along with accompanying clinical outcomes of these
patients; and the correlation between P-LUTSS and con-
stipation and fecal incontinence symptom scoring systems.

MATERIALS AND METHODS

This cross-sectional study was approved by the Mar-
mara University Faculty of Medicine Clinical Research
Ethics Committee (protocol number: 09.2018.418) on
September 1, 2018, Helsinki Declaration, conforms the
Committee on Publication Ethics (COPE) guidelines
and was approved by the Institutional Review Board
(IRB) of the university in which it was performed. Pedi-
atric patients between the ages of 4-18, who presented
to the Pediatric Urology outpatient clinic between June
1%,2019 and December 31*, 2019 with voiding dysfunc-
tion symptoms were included. All the routine work-ups
were recorded including urinalysis, urine culture, voiding
diary, uroflowmetry measurements, urinary system ul-
trasonography and measurement of post-voiding resid-
ual urine volume, as well as urodynamic studies and
voiding cystourethrography, if performed. Parents were

Highlight key points

e Patients presenting with lower urinary tract dysfunction
should also be evaluated about constipation and bowel
symptoms.

e Spesific lower urinary tract dysfunction and constipation
have strong correlation, therefore treatment strategies
should aim both conditions.

e Special symptom scores should be used to evaluate both
lower urinary tract dysfunction and constipation.

informed and consents were obtained from the parents,
given that the patients are under 18 years old. Every pa-
tient with voiding dysfunction was asked to fill out the
P-LUTSS (Appendix 1) and constipation and fecal in-
continence symptom score (CFISS) questionnaires with
the help of their parents at their first presentation to the
outpatient clinic (Appendix 2) [15]. The primary out-
come was the evaluation of constipation severity using
CFISS in patients within different risk groups of LUT
dysfunction. P-LUTSS questionnaire was validated in
Turkish in 2005 by Akbal et al. [13], CFISS question-

naire is not validated in Turkish.

The secondary outcome was to evaluate the corre-
lation between the 2 questionnaires; P-LUTSS and
CFISS, to provide a positive or negative relation between
specific questions.

Patients were grouped as low, intermediate and high-
risk groups according to their P-LUTSS scores; 0-8 as
low, 9-20 as intermediate and 21-37 as high-risk [13].

The exclusion criteria were; patients with neurogenic
bladder dysfunction, patients with myelodysplasia, pa-
tients with cerebral palsy; patients with major psychiatric
diseases; patients without a parent; patients with neuro-
logical or gastroenterological pathologies that can result
in primary organic constipation, patients who were al-
ready on treatment regimens for either LUT dysfunction
or dysfunctional elimination syndrome.

Statistical Analysis

All the data were analyzed using SPSS software (IBM
SPSS Statistics version 20.0, SPSS Inc., Chicago, IL).
Descriptive analysis and Mann-Whitney U tests were
used. Mean values are provided along with standard
deviation values and median values are provided along
with minimum and maximum values. Pearson Corre-
lation tests were performed for each question of the P-

LUTSS questionnaire for their correlation coeflicient
with CFISS. The mean CFISS scores and the correlation
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TABLE 1. Demographic information, Total Pediatric Lower Urinary Tract Symptom Score (P-LUTSS) and Total Constipation and

Fecal Incontinence Symptom Score (CFISS) of patients

Boys Girls All patients p*
Age (years) (mean£SD) 8.9+£3.6 7.2+4.2 8+4 0.148
Length (cm) (mean+SD) 122.6+22 119.6+23.1 1214£22.5 0.571
Weight (kg) (mean+SD) 27.3+11.5 28.3%+15 27.8+13.4 0.748
Body mass index (mean+SD) 17.4+2.9 18.4+3.9 17.94+3.5 0.201
P-LUTSS (mean+SD) 9.6+6.9 12.5+7.1 11+£7.1 0.74
CFISS (mean+SD) 8.4+9 6.9£5.5 7.7£7.5 0.367

Mann Whitney U test (comparison done between “Boys” and “Girls”); SD: Standard deviation; P-LUTSS: Pediatric Lower Urinary Tract Symptom Score; CFISS: Constipa-

tion and Fecal Incontinence Symptom Score; *: P<0.05.

TABLE 2. Pediatric Lower Urinary Tract Symptom Score
(P-LUTSS) questionnaire risk groups

Low-risk Intermediate-risk High-risk

n % n % n %

Boys 18 45 20 50 2 5
Girls 10 27.8 22 61.1 4 11.1

Descriptive analysis; P-LUTSS: Pediatric Lower Urinary Tract Symptom Score;
P-LUTSS scores: Low-risk: 0-8; Intermediate-risk: 9-20; High-risk: 21-37.

between the individual questions and the CFISS are pro-
vided with related p values and correlation coefficients.
p<0.05 was accepted as statistical significance.

RESULTS

A total of 76 patients were included in the study. 36 of
them (47.7%) were female and 40 (52.6%) were male.
The demographic information is given in Table 1. Ac-
cording to P-LUTSS risk groups; among the gitls, there
were 10 (27.8%), 22 (61.1%) and 4 (11.1%) patients in
low, intermediate and high-risk groups; among boys,
there were 18 (45%), 20 (50%) and 2 (5%) patients in
low, intermediate and high-risk groups, respectively
(Table 2). The mean P-LUTSS of patients was 11+7.1
as the mean score for boys was 9.6+6.9 and 12.5+7.1
for girls; whereas the mean CFISS for the whole group
was 7.7+7.5, as the mean score for boys was 8.4+9 and
6.9+5.5 for girls (Table 1). When the boys and gitls were
compared for age, length, weight, body mass index, P-
LUTSS and CFISS, there was no significant difference
between the 2 groups (p>0.05 for all parameters).

TABLE 3. Constipation and Fecal Incontinence Symptom
Score (CFISS) of patient groups according to Pediatric Lower
Urinary Tract Symptom Score (P-LUTSS) questionnaire

CFISS
Median (Min—Max, IQR)

P-LUTSS risk groups

Low 2.5 (0-23, 6)
Intermediate 8.5 (0-38, 12)
High 7 (1-24, 16)

Descriptive analysis; P-LUTSS: Pediatric Lower Urinary Tract Symptom Score;
CFISS: Constipation and Fecal Incontinence Symptom Score; Min: Minimum;
Max: Maximum; IQR: Interquartile range; P-LUTSS scores: Low-risk: 0-8; Inter-
mediate-risk: 9-20; High-risk: 21-37.

When the CFISS of different risk groups according
to P-LUTSS were compared, there was significant dif-
ference between low-risk group and intermediate-risk
group (p=0.026). There is no significant difference be-
tween the high-risk group and the other groups as the
number of patients is low in high-risk group (Table 3).
The median CFISS score increased as the risk group
was increased from low to intermediate (2.5 in low-risk
group to 8.5 in intermediate-risk group).

The 13" question of the P-LUTSS is a yes/no ques-
tion and is as follows: “my child does not pass stool ev-
ery day”. According to the 13™ question, patients who re-
sponded yes (indicating constipation) had a median score
of 11 (0-38), and patients who responded no (indicating
absence of constipation) had a median score of 3 (0-23).
The median score of constipated patients according to 13
question was significantly higher than the median score of
non-constipated patients (p<0.001). The Pearson Corre-
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lation showed that there was direct correlation between
the answer to 13* P-LUTSS question and the median
CFISS (Pearson Correlation coefficient 0.395, p<0.001).
There was also correlation between total P-LUTSS and
CFISS (Pearson Correlation coeflicient 0.326, p<0.005).

The mean P-LUTSS of patients with a CFISS of “0”
was 7.7+6.2, showing that the majority of patients with-
out any symptoms according to CFISS were in the low-
risk group according to P-LUTSS. Of the 11 patients
with a CFISS of “0’, 10 patients answered no to 13 P-
LUTSS question (indicating absence of constipation)
and only 1 patient answered yes to this question (indi-
cating constipation).

When the correlation of CFISS was analyzed with
all the individual questions of the P-LUTSS, there
was significant correlation with 6%, 7%, 8, 9, 10* and
13% questions. P values and correlation coefficients of
the aforementioned P-LUTSS questions were as fol-
lows; p=0.001, p=0.01, p=0.003, p=0,019, p=0,037,
p<0.001 and Pearson Correlation coefhicients: 0.389,
0.295, 0.333, 0.268, -0.239 and 0.395, respectively. The
mean CFISS of the aforementioned individual questions
are given in Table 4.

When the correlation of P-LUTSS was analyzed with
the individual questions of the CFISS, 1% and 7% ques-
tions were found to be related. The Pearson Correlation
coefficients for the 1% and 7™ questions were 0.236 and
0.334, respectively (p=0.04, p=0.03, respectively). There
was a trend toward an increase in P-LUTSS when the in-
dividual CFISS scores of 1% and 7 questions increased.

DISCUSSION

Urinary bladder and rectum have a common embryolog-
ical origin which is the cloaca [16]. Cloaca is divided into
two with a thin membrane to create the urinary blad-
der and rectum. The musculature, the peripheral nerve
supply and the afferent nerve routes are common to both
organs [16]. Thus, filling and excretion of both urine and
feces have similar functional mechanisms. In an article
evaluating 15 healthy female volunteers, the cystometric
studies performed both when the rectum is empty and
full, showed that the bladder is perceived as having a
smaller capacity when the rectum is full and the electrical
sensory thresholds were elevated in the urinary bladder
wall. Therefore, it was evidenced in this article that rectal
fullness affects bladder dynamics [17]. The same authors
published in another study that when bladder fullness

increases, rectal fullness sensation decreases in healthy

TABLE 4. The statistical evaluation of the P-LUTSS question-
naire questions that are found to be related with CFISS.
The mean CFISS scores and the correlation between the
individual questions and the CFISS.

CFISS p r
(mean+SD)

6™ P-LUTSS question
Yes (n=29) 11.4+8.4 0.001 0.389
No (n=47) 5.416

7% P-LUTSS question
Yes (n=26) 10.7+8.6 0.01 0.295
No (n=50) 6.1+6.5

8™ P-LUTSS question
Yes (n=33) 10.5+7.9 0.003 0.333
No (n=43) 5.5+6.6

9t P-LUTSS question
Yes (n=17) 11.446.2 0.019 0.268
No (n=59) 6.6+7.6

10 P-LUTSS question
Yes (n=55) 6.6+5.9 0.107 -0.239
No (n=21) 10.6+10.4

13% P-LUTSS question
Yes (n=26) 11.8+8.5 <0.001 0.395
No (n=50) 5.5+6

Mann Whitney U test; SD: Standard deviation; r: Pearson Correlation Coeffi-
cient; P-LUTSS: Pediatric Lower Urinary Tract Symptom Score; CFISS: Constipa-
tion and Fecal Incontinence Symptom Score.

volunteers [18]. In pediatric patients, rectal fullness af-

fects bladder capacity, sensation and bladder activity to a
70% extent [19].

Clinical reports have claimed that the inflammatory
process on both urinary and colorectal systems had nega-
tive effects on the other, and the treatment for the primary
pathology also ameliorated the concomitantly affected
system [16]. In the study by Burgers et al. [20] urgency
and hesitancy symptoms related to LUT dysfunction
were respectively seen in 7 and 0% of the control group,
whereas were respectively seen in 61 and 41% of patients
with defecation problems. Similarly, fecal incontinence
and constipation were reported to be more frequent in
women with voiding symptoms [21, 22]. In another study,
patients with fecal incontinence exhibited higher LUT
symptoms and urgency and urge incontinence were seen
more frequently in patients with fecal incontinence and
constipation, showing the interactions between the two
systems [22]. In another study, comprising 2000 patients,
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fecal incontinence and constipation were frequently en-
countered in patients with overactive bladder syndrome
and it was reported that bowel symptoms should be ques-
tioned in overactive bladder [23]. In a series of 88 chil-
dren with primary enuresis nocturna, 9% of the patients
had constipation, which was reported to be a related issue
[24]. In a study from Turkiye, a group of 38 pediatric pa-
tients with chronic functional constipation was compared
to control group (n=31); urinary tract infection rates and
urgency symptom rate were significantly higher in patient
group. The authors claimed that voiding symptoms in pa-
tients with constipation and constipation in patients with
urgency should be questioned [25]. It was also reported
in the study of Loening-Baucke [7] that both urinary and
fecal incontinence were more frequently seen in patients
with constipation. It was well reported that fecal inconti-
nence and constipation should be questioned at the same
time along with scoring questionnaires to evaluate symp-
tom severity. McGrath et al. [26] expressed in their study
that even only 14.1% of the patients’ families reported
constipation when patients with enuresis nocturna were
evaluated with a scoring system, 36.1% of the patients
were diagnosed with constipation. This study is impor-
tant in 2 ways: it shows that the constipation prevalence
is high in patients with enuresis nocturna, and also shows
that constipation should be evaluated with a scoring sys-
tem questionnaire rather than direct expression of the
patients and families.

The diagnosis of constipation along with fecal in-
continence is clinically important for LUT dysfunction.
After a constipation treatment of at least 12 months on
234 patients with constipation and fecal incontinence,
daytime and nighttime urinary incontinence disappeared
in 89% and 63%, respectively and urinary tract infections
did not recur [27]. Similarly, in a series of 46 patients,
when laxatives were given to children with both consti-
pation and daytime urinary incontinence, 18 had total
resolution of urinary incontinence and 26 got better with
treatment. Also, an increase in total urinary output and
lower residual urine volumes were reported after consti-
pation treatment [28]. When urinary incontinence was
treated, the fecal incontinence rate decreased from 32 to
21% in the study by Bael et al. [29].

All this information demonstrates that fecal inconti-
nence and constipation must be questioned and scored in
patients with LUT dysfunction. As constipation and fecal
incontinence were under-reported by families, a question-
naire to evaluate these symptoms is valuable in clinical
practice. In P-LUTSS questionnaire, there is only 1 ques-

tion that asks if the patient has constipation. It is impot-
tant to quantify constipation rather than asking its pres-
ence. Although in our study, the question on P-LUTSS
that asks if patients have constipation or not, is positively
correlated with CFISS scores, there are many other as-
pects that can be evaluated with CFISS questionnaire.

Having high CFISS scores in LUT dysfunction pa-
tients should guide the physicians to meticulously eval-
uate these patients and direct them to a pediatric gas-
troenterologist for an active treatment process.

In our study, there is strong correlation between the
two scoring systems, P-LUTSS and CFISS. It seems as
the 13" question of the P-LUTSS that is asking if the
patients have constipation or not, is a valuable question
to determine bowel symptoms, but the outcome is not
enough. The patients who reported to have no constipa-
tion symptoms according to this question had a median
CFISS score of 3, which was significantly lower than
that of patients who have constipation (median score
11). Although the 10 question of the P-LUTSS had
a negative correlation, the 6, 7%, 8" and 9" questions
had a positive correlation. As a general approach towards
P-LUTSS, these questions indicate the presence of dys-
functional voiding pattern [30]. So, pediatric urologists
who evaluate LUT dysfunction patients with P-LUTSS,
should fill out a CFISS or send the patients to a pedi-
atric gastroenterologist for a thorough bowel evaluation
whenever they have positive answers to these aforemen-
tioned questions.

The same pattern can be seen in CFISS questions 1
and 7, as they were found to be directly correlated with
P-LUTSS. These questions evaluate the fecal inconti-
nence and the progress of the patient until last seen in
the hospital, respectively. When patients are found to
have fecal incontinence or worse progress until last hos-
pital visit, they also tend to have higher P-LUTSS. So, a
P-LUTSS must be filled out for these patients, or these
patient groups with aforementioned answers to 1* and
7% questions of the CFISS should be referred to a pedi-
atric urology unit for LUT dysfunction evaluation and
appropriate treatment.

Study Limitations

Our study has limitations such as the low number of
participants in the study, lack of subgroup evaluations
such as vesicoureteral reflux, urge incontinence patients,
etc.,, and lack of urodynamic studies of patients. CFISS
is not validated in Turkish.
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Conclusion

A positive correlation between LUT dysfunction and con-
stipation has been demonstrated in this prospective study.
Also, it has been shown that there is a relationship be-
tween questionnaires that evaluate LUT dysfunction such
as P-LUTSS and the scoring questionnaires that evaluate
constipation and fecal incontinence such as CFISS.

Patients presenting with LUT dysfunction should
undergo meticulous evaluation using special question-
naires to diagnose and quantify constipation symptoms.
Only by then, a complete treatment approach towards
both sets of symptoms can provide successful clinical
outcomes.

Both the pediatric urologists who encounter patients
with LUT dysfunction and the pediatric gastroenterolo-
gists who encounter patients with constipation and fecal
incontinence should be aware of the co-existence of both
sets of symptoms. Care should be taken to evaluate the
patients for both systems, treat not only the presenting
problem but also the concomitant disorder that is threat-
ening the treatment outcome or at least refer the patient
to a specialist for a complete treatment plan.
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APPENDIX 1. Voiding Dysfunction Symptom Score questionnaire (P-LUTSS).
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APPENDIX 2. Constipation and Fecal Incontinence Symptom Score questionnaires (CFISS).



