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Abstract

Background: Cervical degenerative disc disease is the most common cause of acquired disability in
patients over the age of 50. C6-C7 and C5-C6 are the most common levels involved in it. Radiculopathy
can be unilateral or bilateral and single level or multiple levels.

Objective: To know about the clinical outcome of cervical key-hole foraminotomy for monolevel
radiculopathy.

Materials and methods: This cross sectional study was conducted in neurosurgery department, Al
Qunfudah General Hospital, Saudi Arabia from January 2017 to December 2017. All admitted patients
with mono level cervical radiculopathy due to posterolateral prolapsed intervertebral disc (PIVD) or
bone spur who undergone key hole foraminotomy were included in this study, while patients with severe
cervical degenerative diseases, myelopathy, instability, trauma, infection, tumors of cervical spine were
excluded. Patients age, gender, level of cervical spine radiculopathy, pre-operative signs and
symptoms, Pre and post-operative complications with post-operative variation in clinical status were
recorded on a designed proforma. Minimum 1 month follow up was done.

Results: Total 20 patients were included in which there were 12 (60%) male and 8 (40 %) female with
mean age 45 years (32-65 yrs.). The mean duration of complaint was 11 months (6-17 months). In all
of these cases C6, C7 level involvement was the most common with total 8 (40%) patients. Complete
recovery was found in 18 (90%) patients and partial in 2 (10%) patients while there was unintended
durotomy in 1 (5%).

Conclusion: Minimally invasive posterior cervical foraminotomy for cervical radiculopathy is an
effective option in well selected patients in postero-lateral foraminal stenosis due to prolapsed
intervertebral disc and osteophytes formation.

Keywords: Cervical foraminotomy, Clinical outcome, Monolevel cervical radiculopathy.

Introduction

Cervical radiculopathy is a condition getting up in the morning without any
which is caused by compression or irritation of identifiable stress or trauma G,
cervical nerve root by soft cervical disc or bone History and physical examination are
spurring from spondylosis. When the size of the considered the main pillars while making the
cervical neural which formina reduces then it diagnosis of cervical radiculopathy. Spurling
causes the inflammation of cervical nerve root. test, upper limb tension test, cervical distraction
Clinically it presents in the form of neck pain, test and ipsilateral cervical rotation reduction
upper limb pain, motor or sensory loss in upper more than 60 degrees increases the likelihood
limbs depending upon the level of cervical root of cervical radiculopathy if these test are
effected. The population which  most positive. If all tests are positive, then the
commonly effect from it is middle and old age positive likelihood ratio (LR+) for diagnosis of
(12) Cervical degenerative disc disease is the cervical radiculopathy will 30. It decreases to
most common cause of acquired disability in 6 when 3 of 4 tests are positive. Based on these
patients over the age of 50®). C6-C7 and C5-C6 values a LR+ superior to 10 is considered large,
are the most common levels involved in it. and between 5 and 10 moderate; thus, it
Radiculopathy can be unilateral or bilateral and increases the possibility that the impairment in
single level or multiple levels. Since cervical question is present. If we combine these clinical
disc herniation is more common than the spur tests with history of patients then the diagnosis
compressing upon the cervical root therefore in of cervical radiculopathy can be made more
clinical practice most of the patients gives the accurately ®®.  Along with clinical diagnosis
scenario that there are symptoms to me on many diagnostic tests are available to confirm
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the diagnosis of cervical radiculopathy which
includes x ray of cervical spine, CT, MRI of
cervical spine and electrophysiological studies
in the form of EMG in which X Ray gives

information about boney changes and
curvature.
CT myelography provides more

information about the bones anatomy as
compared to simple X ray of cervical spine in
addition to myelography which can show us the
space occupying lesion compressing on
corresponding nerve roots. In all diagnostic
tests MRI of cervical spine is the investigation
of choice because it gives more precise
information about the soft tissues of cervical
spine like intervertebral disc, ligaments, spinal
cord and nerve roots. EMG examination is
primarily used in patients with questionable
neurologic involvement to rule out other
peripheral neuropathic disorders, to assess
axonal recovery, and to assess whether an
anatomic abnormality observed on imaging is
correlated with neurologic injury (/8 9 10.11.12)
Depending upon patients clinical and
radiological status either conservative or
surgical approach is used for treatment of
cervical radiculopathy. Majority of the patients
gives a very god response to conservative
therapy in the form of analgesics, cervical collar
and physiotherapy. When the conservative
treatment fails then the next option is to do the
surgical intervention to the patients. Anterior
cervical discectomy with fusion and posterior
cervical foraminotomy are the options available
for surgical treatment of patients. Posterior
cervical foraminotomy has several advantages
over anterior cervical discectomy such as
preservation of cervical motion, no need for
internal or external bracing, and eliminates the
risk of swallowing or voice-related
complications postoperatively (31415.16),
Rational: cervical radiculopathy is common in
our setup because majority of the population is
uneducated especially females which carry
loads on their head in their day to day life
activities causing repeated trauma to cervical
spine. Doing this study in our setup will open a
window for future research on this topic.
Furthermore, by comparison with international
studies will show us the deficiencies of our
techniques and this will be a step to improve our
knowledge and techniques for the patient’s
betterment.
Materials and Methods
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This prospective study included a total of 20
consecutive patients with mono-cervical
radiculopathy due to posterolateral cervical
intervertebral disc and bony spur attending at
Neurosurgical Department, Al Qunfudah
General Hospital, Saudi Arabia. Approval of
the ethical committee ‘‘Postgraduate Medical
Institute, Inistitutional Research and Ethics
board’’ and a written informed consent from all
the subjects were obtained. This study was
conducted between January 2017 till December
2017.

Exclusion criteria:

Patients with severe degenerative spine disease,
previous cervical surgery, instability, trauma,
infection, tumour and associated major co-
morbidity.

All patients were operated upon by posterior
cervical key hole foraminotomy and the total
duration of follow up was at least 1 month after
the surgery. Data was collected on a designed
proforma from radiology and operative records
and different outcome measures. Data was
collected on a designed proforma from
radiology and operative records and different
outcome measures. Data was analyzed by
entering it into statistical software SPSS version
20 and was expressed in percentages and was
presented in different charts, tables and graphs.
All patients were reviewed by  age, sex,
diagnosis, duration of complaints, and
clinically examined for neck pain and
brachialgia, muscle power grading including
(shoulder  abduction, adduction, Elbow
extension, flexion Wrist extension, flexion,
Finger adduction, abduction), In reflexes
Triceps, Biceps and Brachioradialis and
sensory deficit. All patients were assessed by
radiology like X-Ray, MRI (Fig no 1&2), CT,
and EMG when needed) demonstrating lateral
foraminal disc herniation or foraminal stenosis
by osteophyte.  Before surgical intervention
patients were subjected to pre-operative
preparation, and investigated for complete
blood count (CBC) and viral serology (HbsAg
and Anti-HCV Ab) was done. Blood and
surgical instruments were arranged according
the need of the surgery. An informed consent
was taken, explaining the prognosis. The ethical
approval was taken from the hospital ethical
committee, “Postgraduate Medical Institute,
Institutional Research and Ethics board”. Then
post-operative clinical outcome of cervical key-
hole foraminotomy for monolevel
radiculopathy was revived.
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RESULTS

Total 20 patients were included in
which there were 12 (60%) male and 8 (40 %)
female (Fig no 1). Patients mean age was 45
years (32-65 yrs.). The mean duration of
complaint was 11 months (6-17 months) in
which 4 (20 %) patients were in 3™ decade, 9
(45%) in 4" decade and 7 (35 %) patients were
in > 5 decades (Fig no 2). Among 20 patients
the most common was C6 radiculopathy having
8 (40 %) followed by C5 having 6 (30 %) while
6 (30 %) patients had C7, C8 radiculopathy (Fig
no 3). Visual analogue scale is used for
assessment of cervical radicular pain (Table no
1). Intra-operative complication and Post-
operative clinical outcome was summarized up
till 1 month we found that 18 (90 %) recovered
completely while 2 (10 %) showed partial
recovery from pain and in 1 (5%) patient there
was unintended durotomy (Fig no 4).
Figure 5 and 6 showing MRI study for patient
presented by C6-C7 left foraminal disc and
patient had left C7 radiculopathy.

Table no 1; Visual analogue scale for
assessment of cervical radicular pain
No pain

Just a little brittle pain

Pain a little more

Pain even more

Pain a whole lot

Plo|o|R~|IN|O

0 Pain as much as you can imagine

N=20

male 12

60% mfemale 8

Fig no 1: Gender wise distribution of patients
N=20

10 20% 45 % 35%

8

6

4 -

:

O _

3rd dec 4th dec >5th dec
Agewise
distribution of 4 9 7

patients

Fig no 2: Age wise distribution of patients N= 20
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Fig no 4: clinical outcome of key hole foraminotomy for mono level cervical radiculopathy N=20

100%
90%
80% -
70% -
60% -
50% -
40% -
30% - M total=20
20% - )

10% 1

0% -

Complete Partial un intended
Improvement 18 Improvement durotomy

total=20 90%

10% 5%

Fig no 5: MRI of cervical spine sagittal/parasagittal view showing reversal of normal cervical lordotic
curve and PIVD at the level of the C6 and C7
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Fig no 6: MRI of cervical spine with axial view of a patient presented with cervical radiculopathy shows
PIVD at the Left dorsolateral aspect and compressing nerve root

Discussion

Mixter and Barr for the first time
introduced posterior approach for the treatment
of cervical spinal cord pathologies then
followed by Scoville, Epstein, and Fager.
Ducker contributed for keyhole foraminotomy
in literature. Keyhole foraminotomy are the
terms used to describe those posterior cervical
approaches in which removal of foraminal or
posterolateral cervical discs and boney spurs
are removed. This procedure can be performed
either unilaterally or bilaterally either at one or
two levels depending the condition of patients.
For obtaining good results it is extremely
important that patients should be selected
properly pre operatively with additional good
microsurgical techniques applied during the
surgery (17,18,19,20)

In our series males were pre dominant
than females having ratio of 3;2 and most of the
patients were in 3 and 4" decades having
frequency of 13 (65 %). Regarding level of
involvement out of 20 cases 11 (70 %) cases
were due to C5-C6 and C6-C7 levels and the
most common level of involvement was C6-C7
with total number of cases 6 (40 %). According
Moussa WM @V in his study showed that males
are effected more than females having ratio of
2.3:1 and the most common age of presentation
in their study was 3™ and 4" decades having 9
(90 %) cases out of 10. Furthermore, according
to his study 7 (70 %) out 10 patients had
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pathology at C5-C6 and C6-C7 level which
shows resemblance to our series.

According to Cheng JC and
colleagues 2 the most common levels affected
were C5-C6 & C6-C7 having 45 (82%) cases
out of 55. Other international studies have also
showed that C5-C6 and C6- C7 levels are most
commonly effected @29, Kwon Yj @® in his
study has showed that C6-C7 18 (50%) was the
most common level which is in accordance to
our study.

Regarding post-operative outcome in
our study total 18 (90 %) showed good outcome
based on visual analogue scale in terms of pain
control while remaining 2 (10 %) patients.
incomplete recovery from the pain. total 1 (5 %)
patient suffered from unintended durotomy
during surgical procedure. When outcome was
compared with international studies we found
that from some studies our results were much
better, while in others our results were in
comparative range. In the study of Dauvis et al
.29 the total post-operative follow up period
was 15 years in 96 % patients. Good or
excellent outcomes were observed in 86% of
patients. While Grieve et al. @ reported on the
results of cervical foraminotomy for
spondyolitic radiculopathy in 77 consecutive
patients 70% of patients had complete recovery
from radicular pain. Our results are better from
these two studies because their total number of
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patients and mean follow up time was much

longer than our series.

In 1997 Tomaras and colleagues @®
reported their retrospective case series on the
use of laminoforaminotomy on 183 patients
with cervical radiculopathy. They operated all
the patients on outpatient’s basis and followed
the patients till 19 months post operatively.
There were no immediate readmissions and the
outcomes were good or excellent in 93% of
patients to which are results are nearly
comparable. Similarly, in other international
studies the good outcome of keyhole
foraminotomy is above the 90 % @33 this
smaller difference in our results and their
results is mainly due to that reason that in series
patients were operated by more than one
surgeons while in their studies patients were
operated by only one surgeon this is why our
results are slightly lower than their results. In
our series the total frequency of unintended
durotomy was 5% which is comparable to Terai
H et al. @ study in which total frequency of
unintended  durotomy  during  keyhole
foraminotomy was 4 %.

Limitations of our study are that due to

low literacy rate majority of the patients are lost
to follow therefore we were able to do 1 month
follow up post operatively.
Conclusion: Minimally invasive posterior
cervical foraminotomy for cervical
radiculopathy is an effective option in well
selected patients as postero-lateral foraminal
stenosis in either soft disc prolapse or
osteophyte for root decompression.
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