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Abstract

In�this�present�world,�Low�Back�Ache�is�a�common�debilitating�problem.�It�is�mostly�because�of�degenerative�disc
disease.�There�is�no�definitive�management�available�to�evaluate�the�patient�before�surgery�and�predict�the�probable
outcome.�Ob�ective:�There�is�a�discrepancy�between�the�MRI�findings�and�Clinical�findings�which�creates�false�positive
and�false�negative�results.�These�shows�there�are�no�definitive�investigation�criteria�and�patient�selection�for�degenerative
disc�disease�and�the�surgical�success�rate�is�moderately�high.�So�it�is�important�that�we�identify�the�group�of�patients
who�will�benefit�from�surgical�procedure�and�we�can�give�them�a�reliable�prognosis.�Methods:�Nerve�conduction�study
is�done�pre­�op�and�repeated�twice�after�surgery�on�second�and�tenth�post�op�day.�Amplitude,�latency�and�velocity
results�of�all�three�Nerve�conduction�studies�were�analysed�and�compared.�Results:�Electrophysiological�studies�augments
selection�criteria�of�patients�undergoing�surgery�for�Low�back�pain.�It�is�also�helpful�in�Prognosticating�Outcome.
Conclusion:�Combining�Electrophysiological�studies�with�Clinical�and�Imaging�modalities�gives�better�outcome.
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as�is�the�evaluation�of�false�positive�and�false�negative
findings�which�can�be�influenced�by�the�experience
of�both�the�radiologist�and�the�surgeon.

It�becomes�important�that�we�should�identify�the
subgroup�most�likely�to�benefit�from�surgery�in�order
to�select�whom�to�operate�upon,�and�also�to�give�a
reasonable�estimate�of�prognosis�to�the�patients.�This
study�investigates�whether�nerve�conduction�study
�4��with�clinical�correlation�can�be�used�to�identify
the�subgroup�with�better�postoperative�outcome��1�.

�aterials�and��ethods

The� study�was� conducted� at� the� Institute� of
neurosurgery,�Madras�Medical� College� and� the
associated� Ra�iv� Gandhi� Government� General
hospital,�Chennai���600003�from�Jan�to�March�2015
after�obtaining�clearance�from�the�institutional�ethics
committee.�The�aim�of�the�study�was�to�compare�the
pre� op� and� post� op� clinical� signs� with
electrophysiological� parameters� in�patients�with
Neural�Compression�due�to�Degenerative�Lumbar
Disc�Diseases.

Introduction

Low�back�pain�and�leg�pain�radiating�from�back
affects�a�substantial�proportion�of�population�and�is
one�of�the�leading�causes�of�disability�in�our�society
and�the�cost�of�treatment�is�increasing�progressively
every�year.�The�outcome�of�the�operative�treatment�of
degenerative�disc�disease��1��is�often�unpredictable,
despite�variety�of�surgical�procedures.

�Several�scientific�publications�have�documented
Good�to�excellent�surgical�results�in�high�percentage
of�patients.�The�correlation�between�Clinical�Signs,
MRI�and�surgical�findings���2���is�fre�uently�reliable
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�artici�ants�and��rocedure

This�was�a�prospective�analytical�study�conducted
from� January� 2015� to�March� 2015� at� Institute� of
Neurosurgery,�Madras�Medical�College,�Chennai.

�nclusion�Criteria

1. Age�25�­�65�years

2. Patients�with�pain�more�than�3�month�s�duration.

3. Patients�with�weakness�or�numbness�of�lower�limb

��clusion�Criteria

1. Patients�with�non�compressive�lumbar�medical
diseases

2. Patients�who�underwent� previous� surgery� or
trauma�to�the�spine

3. Age���65�years

4. Patients�with�Diabetes�mellitus

All� patients� were� sub�ected� to� a� detailed
neurological� examination� and�neurological�deficit
was� documented.� They� were� sub�ected� to
Electrophysiological�study.�Then�patients�underwent
surgery.

�ost�o�

Electrophysiological�study�was�done�on�post�op
day�2�and�10�and�findings�documented.�Statistical
analysis�was�done�using�Epi�Info,�SPSS,�MS�Excel�to
assess�the�multifactorial�causes�of�complications�and
outcomes.

Results

�atient�Characteristics

A�total�of�20�patients�were�included�in�the�study
60��of�patient�s�male�and�40��female.�The�mean�age

of�the�males�was�54.2�6.4�years�and�of�the�females
were� 51.9�6.7� years.� This� was� not� statistically
significant�(p�0.05).�The�total�sub�ects�mean�age�was
53.3�6.5�with�range�of�43­65�years.

The�mean�symptom�duration�of�the�males�was�6.7
�1.3�months� and� the� same� of� the� females� was
6.4�1.4months.�This�was�not�statistically�significant
(p�0.05).�The�total�mean�duration�was�6.6�1.3�with�a
range�of�4­9�months.

Clinical��indings

After�examination,�a��Clinical�Level��was�assigned
to�each�patient�to�signify�the�offending�spinal�level.
11�patients�had� symptoms� locali�ing� to� the�L4­L5
level,� the� remaining� 9� locali�ed� to� L5­S1.�MRI
confirmed�a�L4­l5�level�in�11�patients�and�L5­S1�in�9
patients.

Surgical��etails

The�patients�with�L4­L5�pathology�(11)�underwent
L4�Decompressive�Laminectomy,�Foraminotomy�and
Disc�Excision.

The�patients�with�L5­S1�pathology�(9)�underwent
L5�Decompressive�Laminectomy,Foraminotomy�and
Disc�Excision

�re�and��ost�O�erative�Nerve�Conduction�Studies

The�following�parameters�were�studied�pre�and
post�operatively:�Anterior�Tibial�Latency�,�Anterior
Tibial�Amplitude.

Analysis�and�Discussion

All�Patients�who�had� improvement� in�Clinical
Status�had�improvement�in�their�Electrophysiological
parameters� �4,9�.� Patients�who�did� not� improve

� No�of�Patients� �inimum� �a�imum� �ean� Std.�Deviation�

Pre�Op� 20� 5.6� 7.7� 6.825� .5486�

2nd�Day�Post�Op� 20� 5.3� 7.0� 6.095� .4883�

10th�Day�Post�Op� 20� 4.0� 7.0� 5.635� .8499�

Table����Pre� and�Post�operative� anterior� tibial� latency

Table���� Pre� and�Post� operative�Anterior�Tibial�Amplititude

� �inimum� �a�imum� �ean�

Pre�Op­Anterior�Tibial�Amplitude� 20� 2� 4� 3.43� .782�

2nd�Day�Post�Op­Anterior�Tibial�Amplitude� 20� 2� 4� 3.45� .862�

10th�Day�Post�Op­Anterior�Tibial�Amplitude� 20� 2� 6� 4.06� 1.233�
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clinically� (Table�6)�also�had� improvement� in� their
Electrophysiological�Status��11�.

�nterior��ibial�Characteristics

The�mean�Velocity�before�surgery�was�42.2�7.9�and
increased�to�47.8�6.5�in�second�day�of�operation.�The
mean� improvement� 5.5�3.9� was� statistically
significant�(p�0.001)��6�.

The�mean�Latency�of� second� and� 10th�day�was
6.1�0.5�and�5.6��0.8�respectively�(Tables�1�and�2).�The
difference� 0.5�0.6� was� statistically� significant
(p�0.001)�.�The�means�of�Amplitude�on�second�day
was�3.5�0.9�and�increased�on�tenth�day�of�surgery��4�
as�4.1�1.2.�The�mean�increase�0.6�0.7�was�statistically
significant�(p�0.001).�The�mean�Velocity�at�second
day�was�47.8�6.5�and�increased�to�56.9�3.8�on�tenth
day�of�operation.�The�mean�improvement�9.2�5.7�was
statistically�significant�(p�0.001).�The�mean�F�wave
on�second�day�was�56.3�7.5�and�the�same�increased
to�62.2�10.9�on�tenth�day.�The�mean�increase�to�5.9�5.9
was�statistically�significant�(p�0.001).

� No�of�

Patients�

�inimum� �a�imum� �ean� Std.�

Deviation�

2nd�Day�Post�Op­Anterior�Tibial�F�wave� 20� 39� 63� 56.30� 7.498�
10th�Day�Post�Op­Anterior�Tibial�F�wave� 20� 39� 75� 62.15� 10.874�

� No�of�Patients� �inimum� �a�imum� �ean� Std.�
Deviation�

Pre�Op­Posterior�Tibial�Amplitude� 20� 1� 2� 1.60� .410�

2nd�Day�Post�Op­Posterior�Tibial�Amplitude� 20� 1� 2� 1.78� .332�

10th�Day�Post�Op­Posterior�Tibial�Amplitude� 20� 1.4� 3.8� 2.370� .7399�

�

� No�of�Patients� �inimum� �a�imum� �ean� Std.�Deviation�

Pre�Op­Posterior�Tibial�Velocity� 20� 31� 62� 41.55� 8.593�

2nd�Day�Post�Op­Posterior�Tibial�Velocity� 20� 39� 65� 47.60� 8.363�

10th�Day�Post�Op­Posterior�Tibial�Velocity� 20� 51� 69� 56.50� 4.020�

�

Table����Post�operative�Tibial� F�wave

Table����Posterior�Tibial�F�Wave

Table���� Pre� and�Post� operative� Posterior�Tibial�Amplitude

� �lectro�hysiological�Status� �
Clinical�status� Im�roved� Not�Im�roved� Total�

Improved� 12� 0� 12�
Not�Improved� 0� 8� 8�

Total� 12� 8� 20�

�

Table� ��

�osterior� �ibial� Characteristics

The�mean�Latency�of�pre�and�post�op�second�day
was�7.2�1.1�and�6.5�0.8�respectively.�The�difference
0.8�0.8�was�statistically�significant�(p�0.001)�as�seen
in�Tables�3,�4�and�5.�The�means�of�Amplitude�before
surgery�was�1.6�0.4�and�the�increased�on�second�day
of�surgery�as�1.8�0.3.�The�increase�was�statistically
significant�(p�0.001)��5�.

The�mean�Velocity�before�surgery�was�41.6�8.6�and
increased�to�47.6�8.4�on�second�day�of�operation.�The
mean� improvement� 6.0�4.8� was� statistically
significant�(p�0.001).

The�mean�Latency�of� second� and� 10th�day�was
6.5�0.8� and� 6.2�� 0.8� respectively.�The� difference
0.3�0.9�was�statistically�not�significant�(p�0.05).�The
means�of�Amplitude�on�second�day�was�1.8�0.3�and
increased�on�tenth�day�of�surgery��11��to�2.4�0.7.�The
mean� increase�0.6�0.5�was� statistically� significant
(p�0.001).

The�mean�Velocity�at�second�day�was�47.6�8.4�and
increased�to�56.5�4.0�on�tenth�day�of�operation��10�.
The�mean� improvement� 8.9�6.9�was� statistically
significant�(p�0.001).�The�mean�F�on�second�day�was
56.7�7.7�and�increased�to�63.8�11.8�on�tenth�day.�The
mean�increase�of�7.1�5.8�was�statistically�significant
(p�0.001).

The�mean�Latency�of�pre�and�10th�day�was�7.2�1.1
and�6.2�0.8�respectively.�The�difference�1.0�1.4�was
statistically�significant�(p�0.001).�The�means�of�A�on
pre�op�was�1.6�0.4�and�increased�on� tenth�day�of
surgery�to�2.4�0.7.�The�mean� increase�0.8�0.5�was
statistically� significant� (p�0.001).
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The�mean�Velocity� at� pre�op�was�41.6�8.6� and
increased�to�56.5�4.0�on�tenth�day�of�operation.�The
mean� improvement� 15.0�7.6�was� statistically
significant�(p�0.001).

Clinical��indings

The�clinical�findings�of�sub�ects�were�compared
before�surgery�with�second�day�of�surgery�and�second
day�with�tenth�day�of�surgery.�The�number�of�patients
improved�compared�to�pre­operative�to�tenth�day�of
surgery�in�respect�of�their�clinical�findings�such�as
Radicular� pain,� Straight� leg� raising� test,� Extensor
Hallucis�Longus,�Sensory� loss�and�Ankle� �erk��14�
was�documented.

Before� surgery�18� (90�)�and�post­operatively�2
(10�)�persons�had�radicular�pain.�Out�of�18�(90�)
persons�on�second�day�of�surgery,�7�(35�)�patients
became�normal�and�11�(55�)�it�persisted.�On�tenth
day,�except� �2� (10�)�patients�all�18�(90�)�patients
had�complete�relief�from�radicular�pain��11�.�This�was
statistically�significant�(p�0.01)�and�tenth�day�finding
was�also�statistically�significant�(p�0.001).

Post­operatively�18� (90�)�SLR�became�negative
and� in� 2� � (10�)� it�was� positive.�Out� of� 18� (90�)
persons,�on�second�day�of�surgery�9�(45�)�it�became
negative�and�9�(45�)�were�positive.�On�tenth�day,
except� 1� (5�)� patient� all� 19� (95�)�patients�were
negative�for�SLR��9�.�The�improvements�in�second
day�was�statistically�significant�(p�0.01)�and�tenth
day�was�also�statistically�significant�(p�0.001).

Before� surgery� 11� (55�)� and�9� (45�)�had�EHL
weakness�and�normal�EHL�power�respectively.�Out
of�11�(55�)�persons,�on�second�day�of�surgery�4�(20�)
patients�recovered�and�in�7��(35�)�persisted.�On�tenth
day,�except�6� (30�)�patients,� all� 13� (95�)�persons
had�normal�EHL�power��10�.�The�improvements�in
second� day� (p�0.05)� and� tenth� day� was� not
statistically�significant�(p�1.00).

Before�surgery�12�(60�)�had�sensory�deficit�and�8
(40�)� it�was�normal.�Out�of�12� (60�)�patients,�on
second�day�of�surgery�3�(15�)�patients�had�normal
and�2�(10�)�still�abnormal.�On�tenth�day,�except�2
(30�)� persons� all� 18� (90�)� persons� had� normal
sensation� �12�.� This� improvements� was� not
statistically� significant� (p�0.05),� but� tenth�day� the
attainment�of�normal�from�second�day�to�tenth�day
was�statistically�significant�(p�0.05).

Before�surgery�2�(10�)�and�18�(90�)�patients�had

abnormal�and�normal�ankle��erk�respectively.�Out�of

2�(10�)�patients,�on�second�day�of�surgery�1�(5�)
person�had�normal��erk�and�1�(5�)�still�abnormal.�On

tenth�day�all�20�(100�)�persons�had�normal�Ankle

�erk��12�.�This�improvement�from�before�surgery�to

second�day�was�not�statistically�significant�(p�0.05)

and� second�day� to� tenth�day�was�not� statistically

significant�(p�1.00).

The�radiating�pain�was�present�among�18�(90�)

and�absent�among�2�(10�)�respectively.�After�10�days

18� (90�)� patients� became� normal� and� 2� (10�)

continued�to�be�positive.�Regarding�the�SLR�18�(90�)

were�positive�before�surgery�and�after�surgery�on�tenth
day,� 19� (95�)� patients� became� normal� and� only

2(10�)�were�positive.�In�respect�of�EHL�11(55�)�had

weakness�and�9�(45�)�were�normal.�On�tenth�day

only�14�(70�)�had�normal�EHL�(15).�The�remaining�6

(30�)�had�weakness.�Before�surgery�12(60�)�patients

had�weakness� and� after� surgery� on� tenth� the
prevalence�of�weakness�was�only�2(10�)�persons.�In

respect�of�ankle��erk�only�2�(10�)�patients�had�absent
�erk.�On�tenth�day�all�20(100�)�persons�normal��erk.

In� all� the� above� findings� except� EHL� all� were

statistically�significant�(P�0.01).

Conclusion

All�Patients�who�had� improvement� in�Clinical

Status�had�improvement�in�their�Electrophysiological

parameters�also.�None�of�the�patients�who�did�not

improve� in� Clinical� Status� had� significant

improvement�in�their�Electrophysiological�Status.�The
mean�Latency� and� velocity� levels� � significantly

improved�after�surgery�at�2ndday.The�amplitude�level

did�not�significantly�change�after�surgery�on�2ndday.
Latency,�amplitude,�velocity�and�F�wave�significantly

improved� � from�2nd�day�of� surgery� to� 10th�day� of
surgery�(p�0.001).

Hence�electrophysiological�markers�can�be�used

for�assessment�of�surgical�efficacy,�Prognostic�effect
and�Realistic�assessment�of�Failed�Back�Syndrome.

�imitations

1. Number�of�patients�in�this�study�group�is�low.

2.��No�long�term�follow�up�as�the�investigator�plans
to�take�it�up�as�another�study�with�more�number
of� patients.

References

1. Bertalanffy�H,�Eggert�HR.�Clinical�long�term�results�of
anterior�discectomy�without� fusion� for� treatment�of
cervical�radiculopathy�and�myelopathy.�A�follow­up
of� 164� cases.�Acta�Neurochir� (Wien)� 1988�90(3�4):
127�35.

Saranyan�R.�&�Raghavendran�R.� /�A�Comparison�of�Pre�Operative� and�Post�Operative�Clinical� Signs
with�Electrophysiological� Parameters� in�Degenerative� Lumbar�Disc�Disease



207

International� Journal� of�Neurology�and�Neurosurgery�/�Volume� 10�Number� 3/� July� ­� September� 2018

2. Shafaie�FF,�Wippold�FJ,�2nd,�Gado�M,�Pilgram�TK,�Riew
KD.�Comparison�of�computed�tomography�myelography
and�magnetic�resonance�imaging�in�the�evaluation�of
cervical�spondylotic�myelopathy�and�radiculopathy.
Spine� 1.� 1999�24(17):1781�85.

3. Mogdad�F.�Alrawi���Nofal�M.�Khalil���Piers�Mitchell
��Sean�P.�Hughes�The�value�of�neurophysiological
and� imaging� studies� in�predicting� outcome� in� the
surgical�treatment�of�cervical�radiculopathy�Eur�Spine
J�2007�16:495�500.�DOI�10.1007/s00586­006­0189­6­123.

4. Nakanishi�K,�Tanaka�N,�Kamei�N,�Ohta�R,�Fu�ioka��,
Hiramatsu�T,�U�igo� S,�Ochi�M.�Electrophysiological
evidence� of� functional� improvement� in� the
corticospinal�tract�after�laminoplasty�in�patients�with
cervical� compressive�myelopathy:� clinical� article.� J
Neurosurg�Spine.�2014�Aug�21(2):210­6.

5. Nakanishi�K,�Tanaka�N,�Sasaki�H,�Kamei�N,�Hamasaki
T,��amada�K,� �amamoto�R,�Nakamae� T,�Ochi�M.
Assessment�of�central�motor�conduction� time� in�the
diagnosis�of�compressive�thoracic�myelopathy.�Spine
(Phila�Pa�1976).�2010�Dec�15�35(26):E1593­8

6. Nakanishi�K,�Tanaka�N,�Fu�iwara��,�Kamei�N,�Ochi
M.�Corticospinal�tract�conduction�block�results�in�the
prolongation� of� central�motor� conduction� time� in
compressive�cervical�myelopathy.�Clin�Neurophysiol.
2006�Mar�117(3):623­7.�Epub�2006�Jan�25.

7. Hiasa��,�Mitsui�T,�Kunishige�M,�Oshima��,�Matsumoto
T.�Central�motor�conduction�in�cervical�dystonia�with
cervical�spondylotic�myelopathy.�lin�Neurol�Neurosurg.
2005�Oct�107(6):482­5.

8. Stark�RJ,�Kennard�C,� Swash�M.�Hand�wasting� in
spondylotic� high� cord� compression:� an
electromyographic� study.� Ann� Neurol.� 1981
Jan�9(1):58­62.

9. Maugui�re�F,�Iba�e��V.�The�dissociation�of�early�SEP
components� in� lesions� of� the� cervico­medullary
�unction:�a�cue�for�routine�interpretation�of�abnormal
cervical� responses� to�median� nerve� stimulation.
Electroencephalogr� Clin� Neurophysiol.� 1985
Nov�62(6):406­20.

10. Berger�AR,�Shahani�BT.�Electrophysiologic�evaluation
of�spinal�cord�motor�conduction.�Muscle�Nerve.�1989
Dec�12(12):976­80.

11. Talavera­Carba�al�MR1,� Esta�ol­Vidal� B,� L�pe�­
Lomel��MM,�Garc�a­Ramos�G,�Corona�V,�Plascencia
N,�Dom�ngue�� JC,� Facha­Garc�a�MT,� Valdivieso­
C�rdenas� GE,� Carrillo� P,� Olivas� E,�Vel��ue��M.
Monitoring� dermatomal� somatosensory� evoked
potentials�at� the�ERB�point,� the�cervical� spinal� cord
and� the� cerebral� cortex� in� the�diagnosis� of� cervical
radiculopathy.� � Rev� Neurol.� 2003� May� 16­
31�36(10):917­24.

12. Grafin�GE,�Rydevik�BL,�Lipson�SJ,�et�al.�The�Spine�4th

ed.�Philadelphia�PA,�Saunders�1999.

13. Della���Giustina�DA.�Emergency�Dept�Evaluation�and
treatment�of�back�pain.�Emerg�med�clin�North�AM.
1999�178:77­83.

Saranyan�R.�&�Raghavendran�R.� /�A�Comparison�of�Pre�Operative� and�Post�Operative�Clinical� Signs
with�Electrophysiological� Parameters� in�Degenerative� Lumbar�Disc�Disease


