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ABSTRACT

Background
Magnetic resonance imaging (MRI) revealed lumbo-sacral spine (LSS) abnormalities 
in 9% of children with intractable constipation. 

Aim
To determine the prevalence of LSS abnormalities in children with defecation 
disorders, intractable constipation or non-retentive faecal incontinence (NRFI), 
and to evaluate whether LSS abnormalities on MRI can clinically be detected by 
neurological examination.

Methods
MRI of the LSS and complete neurological examination, by a paediatric neurologist 
who was blinded to the MRI, were performed in patients with intractable defecation 
disorders.

Results
One hundred and thirty patients with intractable constipation (76 male) median 
(range) age 11 (6-18) years and 28 NRFI (18 male) with median age 10 (7-15) years 
participated. One occult spina bifida (OSB) and three terminal filum lipomas 
were found, with normal neurological examination. One patient had a terminal 
filum lipoma and neurological complaints. Gluteal cleft deviation was found in 
3/4 constipated patients with LSS abnormalities. Neurosurgical treatment was not 
needed in any patient during the 12 weeks follow-up. 

Conclusion
MRI showed LSS abnormalities in 3% of patients with defecation disorders and 
normal neurological examination who all had symptom relief at 12 weeks follow-
up, without neurosurgical intervention. It remains therefore unclear whether LSS 
abnormalities play a role in defecation disorders. 
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BACKGROUND

Constipation and faecal incontinence are common defecation disorders 
in childhood.1-3 The symptoms vary from relatively mild to severe chronic 
constipation with faecal impaction and faecal incontinence.4 In more than 90% of 
children with defecation problems no organic abnormalities are found and thus 
considered as functional disorders. Only recently however, a retrospective study 
showed lumbo-sacral spine abnormalities (LSS) in 9% of children with intractable 
constipation.5 None of these patients presented with major neurological 
symptoms. The authors described constipation symptom relief in 8 of 9 of these 
patients post-neurosurgery.6

In adults, LSS abnormalities are associated with faecal incontinence.7 No such 
studies have been performed in children with faecal incontinence without clinical 
or physical signs of constipation. These children are hence diagnosed with 
functional non-retentive faecal incontinence, a diagnosis found in approximately 
20% of children presenting with functional defecation disorders in our practice.
Based on the results of the MRI study mentioned above, the North American 
Society for Paediatric Gastroenterology, Hepatology, and Nutrition (NASPAGHN) 
adapted her recommendations to include MRI in the standard work-up of paediatric 
intractable defecation disorders.8 However, the true prevalence of LSS abnormalities 
in these children remains to be established in a prospective study. Therefore the 
aim of this study was to determine the prevalence of LSS abnormalities in children 
with defecation disorders (constipation or non-retentive faecal incontinence), to 
prospectively follow-up all patients for 12 weeks during treatment and to assess 
the relation between LSS abnormalities and neurological symptoms found upon 
neurological examination.

METHODS

Study design & patients
Between February 2006 and January 2009, paediatric patients aged 6-18 years 
referred to our tertiary paediatric motility centre with symptoms of intractable 
functional defecation disorders, constipation or non-retentive faecal incontinence, 
were included in this 12 weeks prospective study.9 Children with known organic 
cause for constipation (such as Hirschsprung’s disease) were excluded. Children 
with known spinal cord abnormalities, mental retardation and claustrophobia were 
also excluded. 
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Neurological examination 
All patients were subjected to a history focusing on neurological complaints 
such as (back) pain, pareses and numbness, walking difficulties and sphincter 
disturbances. A paediatric neurologist performed neurological examination 
with special attention to pareses, reflex or sensibility disturbances of the lower 
extremities and lumbosacral region. Additionally, dermatological signs of the lower 
back and orthopaedic signs like scoliosis or feet deformities were evaluated. The 
neurologist was blinded to the MRI results. 

Imaging 
Magnetic Resonance Imaging (MRI)
For this study the lumbosacral spine was, based on clinical availability, either 
imaged with Siemens Magnetom Avanto 1.5 T (Siemens AG, healthcare sector, 
Erlangen, Germany) or Philips Panorama 1.0 T (Philips Medical Systems, Best, the 
Netherlands) MR system based on availability of the magnets. Imaging protocol 
consisted of the following sequences: sagittal T1 SE, sagittal T2 TSE, axial T2 TSE, 
at the level of the intervertebral foramina T12-S5. Special attention was made to 
detect an occult spina bifida, a terminal filum lipoma or conus lipoma, thickened 
terminal filum (> 2 mm diameter at the L5-S1 regio) or tethered cord. The cord was 
considered tethered when the conus medullaris extended below L2 vertebral level 
with a terminal filum thicker than 2 mm. No sedation or anesthesia for the MRI 
was required, as only children aged > 6 years were included. 

Conventional radiography
As part of the clinical work-up of patients with defecation disorders, some patients 
underwent a marker study assessing colonic transit time (CTT) by performing 
an abdominal radiograph. The abdominal radiographs were also used to evaluate 
skeletal anomalies of the LSS. As the ingested markers are non-ferromagnetic they 
had no negative impact on the quality of the MRI exams.

Standardized treatment 
At intake a standardized bowel questionnaire was completed by all patients as well as a 
complete physical examination. All children received behavioral recommendations 
during the study period. Patients were recommended and instructed to sit on the 
toilet for 5 minutes three times per day after each meal. Furthermore, they were 
instructed to immediately go toileting when feeling sensation of urge. Children 
diagnosed for constipation received additional disimpaction treatment for the first 
3 days consisting of daily rectal enemas (dioctylsulfosuccinate sodium (Klyx®)). 
Subsequently, they received maintenance therapy containing of oral poly-ethylene 
glycol laxatives. 
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Children diagnosed with non-retentive faecal incontinence did not receive 
additional laxatives but underwent a strict toilet training program. At study entry 
all patients were given a standardized bowel diary to record their bowel habits 
during the full study period (12 weeks). 

RESULTS

Overall group
A total of 158 (96 male) patients were eligible with a median (range) age of 10 (6-18) 
years (table 1). For unknown reasons MRI was not planned by the physician in 
three constipated patients. Three other patients did not undergo MRI: one refused 
MRI after neurological examination revealed no abnormalities and two patients 
did not show up for MRI appointment without any specific reason (figure 1). 
Abnormalities of the LSS using MRI were found in five patients (3%). Neurological 
examination revealed no neurological abnormalities in all these five patients while 
one patient complained of neurological problems. A total of 60 (46%) and 20 (71%) 
plain abdominal radiographs were available from the constipated and the NRFI 
patients, respectively, showing no abnormalities.

Figure 1. Flow chart of all participating patients.
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Patients with constipation
One hundred and thirty (78 male) constipated patients with median (range) age of 
11 (6-18) years and mean (±SD) symptom duration of 58±41 months were included, 
of whom 125 underwent MRI (table 2). Faecal incontinence was found in 105 (80%) 
patients, whereas urinary incontinence was found in 22 (17%) patients; of these 
patients, 19 (15%) had both faecal and urinary incontinence. MRI of the LSS was 
abnormal in 4 (3%) patients: one patient with occult spina bifida and three patients 
with a terminal filum lipoma. Five patients (4%) did not return for neurological 
examination. Neurological examination revealed neurological abnormalities in 
four patients with normal MRI findings. Gluteal cleft deviation was found in 3 out 
of 4 patients with abnormal MRI.

Abnormal MRIs and normal neurological examination
Terminal filum lipoma
MRI revealed a small terminal filum lipoma (of 1 mm width and undeterminable 
length) in 2 patients, I and II as depicted in table 2. In patient I, pes planus and 
gluteal cleft deviation was found without neurological complaints. In both patients 
no skeletal anomalies of the LSS were found on plain abdominal radiographs. 
After 12 weeks of laxative treatment, symptoms of constipation improved in both 
patients. 

Occult spina bifida
In one child, patient IV, MRI showed an occult spina bifida and conus medullaris just 
below L2 as well as an anterior sacral cyst connected to the dural sac. Furthermore, 
a lipoma was found (of maximal diameter 3.8 mm) in the terminal filum as well 
as in the sacral meningocele. At intake no neurological abnormalities were found 
by the paediatric neurologist or reported by the patient. However, a subtle gluteal 
cleft deviation was found (figure 2; online). Skeletal anomalies of the LSS were not 

Table 1. Characteristics of participating patients. NRFI= non-retentive fecal incontinence
Constipation NRFI

Total number (male) 130 (78) 28 (18)
Median age (min-max) 11 (6-18) 10 (7-15)
Mean duration symptoms in months (±SD) 58±41 50±34 
Abnormal MRI 4 (3%) 1 (4%)
Abnormal neurological examination 4 (3%) 0
Presence fecal incontinence 105 (80%) 28 (100%)
Presence urinary incontinence 22 (17%) 6 (21%)
Mean fecal incontinence/ wk Intake 8.9 ±9.2 8.7 ±6.3

12 weeks 1.6 ±3.0 1.5 ±2.0
Mean defecation frequency/ wk Intake 2.4 ±2.9 9.5 ±6.7

12 weeks 6.7 ±3.6 10.7 ±6.8
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found on plain abdominal radiographs. At 12 weeks follow-up, faecal incontinence 
episodes resolved and defecation frequency normalized without neurosurgical 
intervention. After 18 months follow-up however, the patient presented with 
neurological complaints consisting of head ache, leg and back pain suggestive 
for tethered cord. The patient had a normal defecation frequency without faecal 
incontinence. Repeated neurological examination 
revealed no dermatological or orthopaedic abnormalities. A second MRI also 
performed at follow-up, confirmed previous findings. This patient is now under 
consideration for neurosurgical treatment.

Abnormal MRI with neurological complaints
One patient, III in table 2, had a terminal filum lipoma of a maximum width of 
2.8 mm reaching from L1 up to S1 with normal position of the medullar conus. 
The neurologist found subtle gluteal cleft deviation in this patient but no further 
objective neurological abnormalities. However, this patient complained of 
sensibility disturbances in the right leg increasing in severity during the day. No 
abdominal radiograph was performed in this patient. At intake faecal incontinence 
as well as urinary incontinence was present; both resolved after 12 weeks of follow-

Figure 2. Gluteal cleft deviation
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up (table 2) without neurosurgical treatment. Given the neurological clinical 
complaints, this patient was referred to the neurosurgeon for further assessment.

Normal MRI and abnormal neurological examination
In four (3%) patients abnormal neurological examination was found but without 
abnormalities upon MRI. In three patients the anal reflex (anal wink) could not be 
elicited and one patient had symptoms fitting the earlier diagnosed (mild) hemi-
paresis, resulting from neonatal asphyxia. 

Patients with non-retentive faecal incontinence
Twenty seven of 28 (18 male) patients with non-retentive faecal incontinence aged 
10 (7-15) years with mean symptom (±SD) duration of 50±34 months underwent 
MRI (table 1). Urinary incontinence was found in 6 (21%) of these patients. MRI 
was abnormal in one patient with normal neurological findings upon neurological 
examination. One patient (4%) did not return for appointment at the neurologist 
(figure 1). Abnormal neurological findings were not found in this group of patients. 

Abnormal MRI and normal neurological examination
Terminal filum lipoma
MRI revealed a terminal filum lipoma (of 1 mm width and undeterminable length) 
in one child, patient V in table 2, with normal neurological findings. No skeletal 
anomalies of the LSS were found on plain abdominal radiograph. After 12 weeks 
of intensive toilet retraining, episodes of faecal incontinence resolved (table 2). No 
neurosurgical treatment was needed.

Table 2. Clinical characteristics of patients with lumbo-sacral spine abnormalities on MRI. Patients 
I-IV: constipation; patient V: non-retentive fecal incontinence.

Intake 12 weeks FU Treatment
MRI GCD UI FI/ wk DF/ wk UI FI/ wk DF/ wk

Patient I Lipoma L3-S1 Yes No 0 0 No 0 5 BR+LT
Patient II Lipoma  L3 No No 4 2 No BR+LT
Patient III Lipoma S2 Yes Yes 2 2.5 No 0 3.5 BR+LT
Patient IV OSB S2 Yes No 7 0 No 0 4 BR+LT
Patient V Lipoma S2 No Yes 7 3 No 0 7 BR
Lipoma= terminal filum lipoma; OSB= occult spina bifida; GCD: Gluteal cleft deviation; UI= urinary 
incontinence; FI/ wk= fecal incontinence/ week; DF/wk= defecation frequency/ week. FU= follow-up; 
BR= behavioral recommendations; LT= laxative treatment. 
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DISCUSSION 

To our knowledge this is the first prospective study evaluating the prevalence of 
lumbosacral spine (LSS) abnormalities in children with defecation disorders. Using 
MRI we found LSS abnormalities in a low percentage of children with defecation 
disorders of whom only one patient presented with neurological complaints. 
During the twelve week follow-up period all patients with LSS abnormalities had 
symptom relief of their defecation problems with simple toilet training advice and / 
or oral laxative treatment without any neurosurgical intervention. 
The prevalence of lipoma is reported in 1.5-19% of asymptomatic adults, whereas 
the prevalence of LSS abnormalities is comparable between children with OSB (8%) 
and children presenting with functional urinary or bowel problems (10%).10-12 We 
found LSS abnormalities in 3% of children presenting with defecation disorders 
in accordance with the prevalence documented in asymptomatic adults.13 The 
latter further emphasizes the poor clinical relevance of MRI findings in defecation 
disorders. In addition, no LSS abnormalities were found upon MRI in our patients 
with abnormal neurological examination and urinary incontinence and/ or faecal 
incontinence. 
In contrast to Rosen et al. who found 9% LSS abnormalities in a comparable study 
population with constipation we only found 3% LSS abnormalities in children 
with defecation disorders.14 Given the difference in symptom duration, 28 months 
and 58 months in Rosen’s and our own study respectively, one would expect more 
abnormalities in our population. A possible explanation for the discrepancy between 
the two studies might be the difference in defining intractable constipation. In the 
study by Rosen et al. intractable constipation was defined as defecation frequency 
<3 times per week for more 
than three months while not responding to laxative treatment. In our study 
population, intractable constipation was defined as constipation not responding to 
laxative treatment prescribed by primary and secondary centres but not necessarily 
presenting with defecation frequencies <3 times per week. More intractable cases 
may present with lower defecation frequencies. Indeed all constipated patients with 
abnormal findings on MRI in our study had a defecation frequency less than three 
per week at intake. 
The child with occult spina bifida (OSB) from our current study had gluteal cleft 
deviation without neurological or dermatological abnormalities upon physical 
examination at intake. Therefore no neurosurgical treatment was initially offered. 
However, in OSB syndrome an increased tension on the cord is expected to occur.15 
Chronic tension may lead to deformation of the medullar conus, impaired local 
spinal blood flow and, finally, local spinal cord ischemia causing neurological 
dysfunction such as urinary incontinence.16 Those complaints can occur at any 
age from childhood up to adulthood.17 Indeed, after 18 months of follow-up, our 
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OSB patient presented at the age of 11 years for the first time with neurological 
symptoms (head ache, back pain and walking disturbances). Consequently this 
patient was referred to the neurosurgeon. 
Four patients in our study had a terminal filum lipoma upon MRI; of whom one 
with neurological complaints which could not be confirmed upon neurological 
examination. Spinal cord lipomas have been suggested as a common cause of cord 
tethering which subsequently leads to progressive neurological defects and hence 
complaints.18 Retrospective studies show good outcome of preventive neurosurgical 
treatment in asymptomatic patients presenting with spinal lipoma.19 Interestingly, 
they showed that asymptomatic patients remained symptom free at follow-up in 
74-93% of cases.19, 20 However, prospective randomized controlled trials evaluating 
the effect of preventive neurosurgical treatment of spinal lipomas are lacking 
making conclusions with respect to natural history difficult. Since all patients 
with terminal filum lipoma in our study had symptom relief after 12 weeks of 
conservative treatment, the role of neurosurgery in our neurological asymptomatic 
patients with defecation disorders is rather questionable. 
In constipation, loss of spinal inhibition produces alterations in the hindgut 
function leading to constipation.21, 22 Furthermore, damage to the cord above 
the sacral nerves results in abnormal left-sided colonic transit.23 Conversely, the 
pathophysiology of non-retentive faecal incontinence is unknown, while faecal 
incontinence in constipated children is believed to be the consequence of overflow 
in an already impacted rectum. 24, 25 In one recent study, an association between 
disturbed pudendo anal-reflex, suggesting a defect in the external anal sphincter 
innervation (by pudendal nerve, deriving at S2-4), and non-retentive faecal 
incontinence or constipation was only found in children with OSB.26 In addition, 
other studies in adults and children with OSB could not show an association 
between spinal cord abnormalities and defecation disorders. 27, 28 Therefore the 
role of spinal cord abnormalities in non-retentive faecal incontinence has yet to be 
elucidated. 
Urinary incontinence is more common in OSB children suffering from constipation 
compared to those diagnosed with non-retentive faecal incontinence.29 In one 
paediatric study 22% of occult spina bifida subjects presented with both urinary and 
faecal incontinence.30 Moreover, in spinal cord lesions urinary incontinence may 
be the only manifestation of underlying spinal cord pathology.31 However, only two 
patients with abnormal MRI from our study presented with urinary incontinence 
which resolved during follow-up.
The neurological abnormalities found in this study consisted of absence the anal 
reflex (wink) most likely due to an increased tension of the gluteal muscle of the 
child undergoing physical examination. More interestingly, in 3 out of 4 patients 
with constipation and abnormal MRI findings, presence of gluteal cleft deviation 
was found. We therefore suggest to especially perform a lumbar MRI in patients 
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with intractable defecation disorders presenting with the latter asymmetries. 
Furthermore MRI of the LSS should be performed in patients presenting with 
pilonidal dimple and/ or a tuft of hair, midline pigmentary abnormalities, sacral 
agenesis and orthopaedic signs to rule out organic disorders.32 
In conclusion, using MRI, LSS abnormalities are found in only 3% of patients with 
defecation disorders. This prevalence is low and comparable to LSS abnormalities 
found in healthy neurologically asymptomatic patients. As all patients with 
an abnormal MRI achieved defecation symptom relief without neurosurgical 
intervention, we suggest that performing MRI to assess LSS abnormalities is not 
required in the standard work-up of children with intractable constipation or non-
retentive faecal incontinence. Based on our results we recommend performing 
MRI in those children presenting with neurological complaints and/ or physical 
symptoms such as gluteal cleft deviation, suggestive for spinal cord abnormalities.
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