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Introduction: Patients with tethered cord syndrome become symptomatic during
the period of their growth spurt. Apart from progressive foot and spinal
deformities, patients also develop motor deficits and bladder and bowel
dysfunction. Early diagnosis and adequate release of the tethered cord are
indispensable to successful management.

Objectives: To study the trends in the neurological outcome after surgical
treatment of cord tethering in pediatric population.

Methodology: Study was carried out from January 2018 to December 2019 at
neurosurgery department, Fauji Foundation Hospital Rawalpindi. Thirty-five
patients were included in the study who fulfilled the inclusion criteria.

Results: The average age of the patients at the time of the intervention was 11
years. There were 21 females (60.0%) and 14 males (40.0%). The distribution of
neurological status improvement tells improvement in back pain in 28 patients
(80%), improvement in motor function in 14 patients (40%), and improvement in
urinary incontinence in 7 patients (20%).

Conclusion: This study concludes that back ache improves significantly after
surgery while urinary incontinence is the least benefited symptom. Untethering
along with the rehabilitation also helps majority of the patients with motor deficit.
The ratio of symptomatic relief was best for backache and motor function and then
improvement in the urinary control.
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Introduction

Tethered cord is a disorder which refers to the hitching
of the spinal cord to the structures within the spine such as
dura, scar tissue, a bony spur or a lipoma of the cord." 2 If
it is related to spinal cord dysplasia, it is classified as
primary, and if it develops after surgery on the back, it is
classified as secondary.® Primary tethering is usually from
an inelastic short, thick filum which is tethering the cord
caudal end as a short & thickened filum terminal.# The
secondary tethering is induced by scarring after repair of a
spinal meningocele.> Adhesions cause traction on the
spinal cord during truncal movements resulting into
aggravation of symptoms of the tethered cord syndrome.®

https://doi.org/10.32593/jstmu/Vol5.1ss1.185

Patients usually present with the symptoms of
backache, gait difficulty, muscle atrophy, sensory deficit
and bladder dysfunction.” Cutaneous findings like
hypertrichosis, subcutaneous lipoma, hemangiomatous
skin, dermal sinus, are present in the spina bifida occulta.
Orthopedic abnormalities are also present like foot arches,
scoliosis and kyphosis.® Radiographically, there is a
profound conus medullaris and thick filum terminale."
Preoperative cystometrogram is strongly recommended
especially if the patient seems incontinent."
Electrophysiologic studies are also helpful in the early
detection of subtle symptomatic cord tethering.!2
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Aim of the surgery is to prevent the progression of the
deficits and relief from the pain.”® Early is the surgery,
better are the results.™ 15 The thickened filum terminal is
identified and transected in primary tethered cord
syndrome to relieve the symptoms.'® There are high
chances of favorable outcome in primary tethered cord
syndrome. - 18 Goal of the surgery is to excise the sac and
repair the dura in  myelomeningoceles and
lipomyelomeningoceles.” There is a risk of re-tethering in
these patients due to scar formation and adhesions.?
Symptoms of re-tethering do occur during growth spurt.2!
Multiple untethering surgeries are often required in such
patients.22 Pain was the most benefited symptom after
surgery.2 Motor deficit also improved in significant number
of patients after six months of vigorous physical therapy. 24
Urinary symptoms were the least to recover.

Purpose of our study is to highlight the trends in the
neurological outcome after surgical treatment of tethered
cord syndrome patients. Even motor deficits have
favorable outcome but urinary incontinence leaves its mark
permanently. Lifelong indwelling urinary catheter is not
without complications and such patients need to learn and
act the technique of intermittent self-catheterization for the
rest of their lives.

Methodology

This prospective study, that comprised of thirty-five
patients, was conducted at Fauji Foundation Hospital in the
department of Neurosurgery, Rawalpindi from January
2018 to December 2019.0nly those patients were
included in the study who were symptomatic and there was
no previous surgical history for tethered cord syndrome.
Asymptomatic patients were excluded from the study. Non
probability purposive technique was used in sampling.
Patients were enrolled from neurosurgery department of
Fauji foundation hospital Rawalpindi. The detailed history
was taken and thorough central nervous system
examination was performed to assess the preoperative
pain and neurological status of the patients. Medical
research council (MRC) grading (Table 1) was used for
motor functions of the patients and visual analogue scale
(VAS) was used for pain assessment (Figure 1). After
preoperative assessment, informed consent was taken for
inclusion in study. Final outcome was assessed at 06
months of follow up though patients were appraised and
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rehabilitated every month. Follow up was ensured through
telephone contact. The data was collected by the
researcher consultant himself on preformed proforma and
result was compiled. All data was interpreted with SPSS
version 14.0. Post stratification chi square test was applied
taking p-value (<0.05) as statistically significant.

Table 1: MRC grading of motor function

Muscle Grade Observation
0 No contraction
1 Ficker or trace contraction
2 Active movement with gravity eliminated
3 Active movement against gravity
4 Active movement against gravity and
resistance
5 Normal power
No Moderate Worst
Pain Pain Pain
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Figure 1: Visual analogue score:

Results

Mean age of the patients was 11 years. There were 10
(28.5%) patients in the age range of 07 -09 years, 15
(42.8%) patients in the age range of 10 -12 years, 10
(28.5%) patients in the age range of 13 —15 years (Table
2). In the distribution of patients by gender, there were 21
(60.0%) female and 14 (40.0%) male patients (Table 3).

At preoperative visit there were 28 (80%) patients who
had severe back pain. The final outcome of pain control
was assessed at 06 months of the follow up and it was only
mild in nature in 28 (80%) patients. At preoperative visit
there were 28 (24.0%) patients with moderate to severe
motor deficits and after six months of surgery and vigorous
physical therapy this percentage fell to 20% (Table 4).
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Table 2: Distribution of patients by age (n = 35)
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Table 3: Distribution of patients by Sex (n = 35)

Age (Years) No. of Patients Percentage Sex No. of Patients Percentage
07-09 10 28.5 Male 21 60.0
10-12 15 42.8 Female 14 40.0
13-15 10 28.5 Total 35 100.0
Table 4: Comparison of pain

Back pain Preoperative Postoperative Preoperative Postoperative

. ) 95% Cl T Test | Sig 95% Cl
Mild 0 28(80%) Ttest | Sig
Lower | Upper Lower | Upper
15.65 | .000

Moderate 07 (20%) 07(20%) 33.00 | .000 | 2.58 | 2.92 1.02 1.32

Table 5: preoperative and postoperative motor L .
preop postop Distribution of patients by

function (n = 35).

Motor Preoperative Postoperative | Chi P-Value
deficit P (06 months) | Square
Severe
(MRC 0-1) 07 02
Moderate
(MRC 2:3) 21 05 25.22 | 0.000
Mild
(MRC 4-5) 07 28
*0.05% level of significance.
Table 6: Distribution of patients
Urinary . . Chi
incontinence Preoperative | Postoperative Square P-Value
Yes 35 (100%) 28(80%)
7.778 | 0.005
No 0 07(20%)

*0.05 level of significance

Table 7: Results at 6 months of follow up (Chi square
was applied on all parameters collectively)

Chi P-
Square | Value

Neurological
status
Improvement in
pain
Improvement in
motor
Improvement in
urinary
incontinence
*0.05 level of significance

Yes No

28(80%) 7(20%)

14(40%) 21(60%) | 9625 | 0.000

07(20%) 28(80%)

https://doi.org/10.32593/jstmu/Vol5.1ss1.185

improvement in neurological status
after six month of follow up

M Improvement in Pain
H Improvement in Motor

i Improvement in urinary incontinence

Figure 2: Distribution of patients by improvement in
neurological status after six months of follow up

At preoperative visit there were 35 (100%) patients who
had urinary incontinence. final outcome of the urinary
control was assessed at 06 months of follow up (Table 5).
Only 7 (20%) patients got relief from the incontinence but
28 (80%) patients had still urinary incontinence (Table 6).
These patients were advised intermittent self-
catheterization. In the distribution of improvement in
neurological status, there were 28 (80%) patients had
improvement in back pain, 14 (40%) patients had
improvement in motor function and 07 (20%) patients had
improvement in urinary incontinence (Table 7; Figure 2).
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Discussion

Tethered cord syndrome is a set of symptoms
consisting of backache, weakness in legs, gait abnormality
and inability to control urine." It occurs because spinal cord
is anchored with the surrounding structures like dura,
lipoma, tumor, scar tissue and adhesions.?2 Tethering
causes abnormal stretch on the distal cord resulting into
aggravation of symptoms.® These symptoms abruptly
appear during growth spurt phase of the children.
Tethering of the cord is always associated with spina bifida
in children.5 Tethering occurs secondarily due to the scar
of the myelomeningocele excision in spina bifida apperta.®
Spina bifida occulta is associated with diastematomyelia,
lipoma of the cord, thickened filum terminale and dermal
sinus tract.”

Children usually present with the obvious mass on the
back, subcutaneous swelling, hyperpigmentation of the
skin, hypertrichosis or any dimple on the back.® common
complaints are backache aggravated by movements and
relieved by rest.® Other symptoms are pain and numbness
in the legs, gait abnormalities, scoliosis and poor bladder
control.’® These symptoms increase in their intensity as
child grows." Magnetic resonance imaging is the gold
standard investigation to evaluate the tethering of the
cord.”? Urodynamic studies help to assess the bladder
control.'®

Prompt untethering of the cord is carried out as the
symptoms of tethering appear.'* Surgery varies from
section of the tight filum terminal to the exploration of the
previous surgical scar and untethering of the cord."> Dura
is closed while making sure that there are no adhesions of
the cord around it." post-operative recoveries are
favorable if preoperative motor deficit is mild.'” Vigorous
physical therapy and rehabilitation help in improving the
motor abilities and urinary control.’®2 Though there are
less chances of post-operative complications, still patient
may develop worsening of the motor deficits and poor
urinary control.-23

Khan MA conducted a study in which they studied the
outcome in children as well adult patients with tethered
cord syndrome. Their study showed improvement in
backache in 70% of the patients while in our study 80% of
the patients got relief from the backache. Their patients had
a better outcome as far as urinary symptoms were
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concerned.?! Their study exhibited improvement in urinary
symptoms in 34% of the patients while it was 20% in our
study.

Seki T studied the effectiveness of prophylactic surgery
in asymptomatic tethered cord syndrome. Mean age at the
time of surgery was 26 months. Follow up at 94 months
and 177 months showed increasing neurological deficit in
14% of the patients.? This study is the evidence that
repeated release surgeries are needed to untether the cord
in pediatric population. Sofuoglu OE were interested to find
out the surgical outcome in adults with tethered cord
syndrome. Their study showed 60.9% improvement in
backache while it was 80% in our study. Urological
symptoms improved in 34.8% of the patients while in our
study this percentage was 20%.2 Garg K included 24
patients aged =16 years who underwent release surgery
for tethered cord syndrome. They planned surgery as early
as possible after the radiological evidence of tethering.
Their results showed 83.3% improvement in backache
comparable to our study.?* Urological symptoms improved
in 50% of their patients which is a very promising outcome.
Patients presented late in our study and showed urological
improvement only in 20% of the patients.?

Above discussion emphasizes that backache improves
significantly after the surgery. Early recognition of the
symptoms of tethering of the cord is very important,
especially, the urinary incontinence. If patients are
presenting late with months and years of history of
incontinence then even untethering the cord may not be
fruitful. Most of the studies are showing improvement in
backache with a good percentage of 70 to 80% but
improvement in urological symptoms is from 20 to 35%.
Motor deficits also improve with Aggressive physical
therapy and rehabilitation. Multiple release surgeries are
considered with recurrent tethered cord syndromes. Early
recognition of the symptoms and prompt action carries the
good outcome.

Conclusion

It is concluded that early recognition of the symptoms
of tethered cord syndrome and prompt release of the cord
is advised to achieve better results. Tethered cord
syndrome patients who present with backache have good
results post operatively than those who present with urinary
incontinence.
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