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Abstract

Background: The prevalence of cervical canal stenosis alone is estimated to be present in 4.9% of the adult
population. Co-existence of dual pathology may complicate clinical presentation and necessitates a wise and
individually based decision process.

Objectives: To estimate the co-existence of cervical canal stenosis in surgical lumbar canal stenosis patients and its
reflection on decision-making regarding surgery.

Methods: It is a prospective study that was conducted on 70 cases with symptomatic lumbar canal stenosis by
investigating them for cervical canal stenosis clinically and radiologically.

Results: The co-existence of cervical and lumbar canal stenoses was seen in 62 cases (88.57%); cases with relative
cervical stenosis were 25 (35.714%) and absolute cervical stenosis was 37 (52.857%). Cases with no cervical stenosis
were 8 (11.428%) and cases with relative lumbar stenosis were 22 (31.428%), while cases with absolute lumbar
stenosis were 48 (68.571%). Cases with symptomatic cervical canal stenosis were 30 (42.857%). Cases with
asymptomtic cervical canal stenosis were 32 (45.71%).

Conclusion: Tandem spinal stenosis (TSS) is not uncommon and MRI cervical spine should be done for every
lumbar canal stenosis patient especially if indicated by history or clinical examination.
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Introduction
Cervical stenosis can occur concomitantly with lumbar
stenosis. However, the spectrum of symptomatology
varied from patient to patient [1]. Whether symptomatic
or asymptomatic cervical stenosis, the decision should
be weighed wisely in the presence of disabling symptomatic
lumbar stenosis [2]. Symptomatic cervical stenosis is easily
diagnosed; however, the asymptomatic one is difficult to
catch due to its “hidden” nature [3]. On the other hand,
severe cervical stenosis can be completely asymptomatic
and called “silent stenosis” [4, 5]. This should be known
well, as reports of complete paralysis and post-operative
non-relevant neurological disorder of cervical origin were
published previously [6, 7].

The aim of the study was to identify the incidence of
concomitant cervical and lumbar canal stenosis and the
influence of cervical canal stenosis on the surgical decision
made for lumbar canal stenosis and hence the outcome of
the patient’s condition.

Methods
This was a prospective cross-sectional study held from
February 2018 to September 2018. Seventy patients with
lumbar canal stenosis indicated for surgery were admit-
ted to the outpatient clinic for investigating cervical
spine pathology by both clinical and radiological exam-
ination through performing cervical spine magnetic res-
onance (MR) imaging. The study was ethically approved
prior to enrollment of participants and patient consent
was provided before recruitment.
Degenerative lumbar canal stenosis indicated for sur-

gery and age over 40 years was the only inclusion criteria
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for the study. Conservative lumbar canal stenosis, history
of trauma, genetic disease, and anomalies of lumbar
spine are the main exclusion criteria for this study.
All patients underwent complete history taking and

clinical examination. Japanese Orthopedic Association
(JOA) score for back pain syndrome was used for assess-
ment in addition to clinical and radiological assessment.
Indication for lumbar spine surgery was validated by two
senior certified neurosurgeons prior to pre-operative
preparation and patient consent.
MRI cervical spine was done to all these patients. MRI

was performed using 1.5 T Siemens Magnetom Symphony
Maestro Class, Syngo MR 2002B (Siemens Medical
System Inc., Erlangen, Germany). Cervical canal stenosis
was assessed according to cord indentation according to
anterior and posterior subarachnoid space around the
cord; stenosis was diagnosed by measuring the antero-
posterior and lateral diameters in axial and sagittal views
in T2-weighted images at the level of C3 to assess the
stenosis according to these diameters’ measurements (nor-
mal AP diameter is 13–17mm, relative stenosis 11–13
mm, and absolute stenosis < 10mm).
Patients were assessed post-operatively for satisfaction

by finding any improvement in pain, spasticity, sensory
and motor functions, and improvement in daily activities
and lifestyle.
The primary outcomes of this study were investigating

the prevalence of concomitant cervical and lumbar canal
stenosis and estimation of number of patients whose
plan of management changed from doing lumbar sur-
gery only to doing both cervical and lumbar surgeries
and cervical decompression only.
The secondary outcome of the study was the rate of

symptomatic and asymptomatic concomitant lumbar
and cervical canal stenosis and the incidence of different
degrees of cervical stenosis by MRI either relative or
absolute.
Statistical tests were 2-sided and included Student t

test for continuous data and either Fisher exact or c2 test
for continuous or categorical data, respectively, with
statistical significance defined using a threshold P below
0.05. Data was analyzed using the IBM Statistical Package
of Social Science (SPSS) advanced statistics version 25
(SPSS Inc., 2019, Chicago, IL, USA).

Results
The patients’ criteria are illustrated in Table 1. The
mean and standard deviation of age was 55.7 ± 9.8 years.
The most frequent age sector was those ranging from 60
to 70 years. Male patients constitute 65.7% of our study.
Diabetes mellitus was found to be the most prevalent
comorbidity in our study (37.14%).
According to Fig. 1, the actual difference between the

number of cases with symptomatic cervical stenosis and

non-symptomatic cervical stenosis was discovered to be
statistically significant (p = 0.001).
Frequency of symptoms is illustrated in Table 2. Back

pain was the main complaint in 65 cases; 62 patients
showed improvement of the back pain after either cer-
vical decompression or lumbar decompression or both
combined. Neck pain was a presenting symptom in 8
cases which improved later after cervical decompression.
Lower limb pain was a complaint in (58 cases) whether
sciatica (12 cases) or claudication (46 cases) and im-
proved after lumbar decompression except in 4 cases of
claudication which did not show any improvement. As
well, 4 cases presented with brachialgia which improved
in only 3 cases. Spasticity was seen in 26 cases. All cases
with spasticity improved after cervical decompression
gradually but was more evident in cases operated by
posterior cervical decompression than anterior cervical
discectomy and fusion (ACDF) except one case. Weak-
ness was seen in 12 cases presented with foot drop (par-
tial or complete) and 2 cases were quadriparetic with the
weakness more in upper limbs due to absolute cervical
canal stenosis; weakness improved after decompression,
while one case of foot drop showed no improvement.
Gait disturbances occurred only in cases with absolute
canal stenosis which was improved post-operatively after
canal decompression especially the spastic gait in cer-
vical canal stenosis and high steppage gait in foot drop
to a less extent that got better after intense physiother-
apy. Five patients presented with associated urinary
manifestations, and three cases presented with precipi-
tancy that improved post-operative.
The affected lumbar and cervical spinal stenosis are

illustrated in Figs. 2 and 3. There was statistically signifi-
cant elevated percentage of both L4-5 and C3-4 more
than any other level (p = 0.0084, 0.005), respectively,

Table 1 Patients’ criteria

Item Number (%)

Demographic frequencies

Age (mean ± SD) 55.7 ± 9.8 years

• 40–50 13 (18.57)

• 50–60 26 (37.14)

• 60–70 28 (40)

• 70–74 3 (4.29)

Gender (male) 46 (65.71)

Comorbidities

• DM 26 (37.14)

• Hypertension 14 (20)

• Renal 2 (2.8)

• Rheumatic 2 (2.8)

• Cardiac 2 (2.8)

DM diabetes mellitus, SD standard deviation
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assessed according to mid sagittal T2 MRI. Cervical
stenosis cases were found to be relative cervical stenosis
in 25 cases (35.714%) and absolute in 37 (52.857%).
Figure 1 illustrates the subdivisions of each category
within symptomatic and asymptomatic cervical stenosis.
It has been found that relative lumbar spinal stenosis
was detected in 22 cases (31.42%) and absolute in 48
cases (68.57%).
The surgical decision was changed according to the

cervical findings in 33 cases (47.142%). Once the patients
knew their total clinical and spinal status, they shared
with their physicians the surgical decision either in the

priority of surgery or the type of surgery taken as
follows: cervical only in 14 cases (20%), lumbar only in
35 cases (50%), and both cervical and lumbar in 21 cases
(30%) in the form of one-staged combined surgery in 8
cases (11.4%), lumbar first in 2 cases (2.857%), and cer-
vical first in 11 cases (15.714%)
The surgical approach was ACDF in 19 cases (27.14%),

posterior cervical laminectomy in 16 cases (22.85%),
lumbar laminectomy in 40 cases, and lumbar fixation in
10 cases.
Improvement has been estimated in our study and

found to be in 56 cases (80%); non-improved cases were
seen in 6 cases (8.5%), while complications were emer-
gent in 8 cases (11.4%).
Wound infection was seen in the follow-up of 2

patients in the outpatient clinic who were known to be
diabetic and both needed wound debridement and
followed by intense course of IV antibiotics and they
were improved in the follow-up. Non-intentional durot-
omy occurred in 4 cases after lumbar decompression in
patients with absolute lumbar stenosis and were man-
aged by primary suturing and only one case was compli-
cated with CSF leak which was managed conservatively
using medical treatment. Cord edema manifested with
quadriplegia and respiratory muscle paralysis as the
patient could not be weaned from endotracheal tube
post-operative, that was seen in only (one case), for
which the patient received intense dehydrating measures

Fig. 1 Flow chart of cervical stenosis diagnoses among lumbar patients

Table 2 Lumbar and cervical spine symptomatology

Lumbar spine

• Back pain 65 (92.85)

• Claudication 46 (65.71)

• Sciatica 12 (17.14)

• Foot drop 12 (17.14)

Cervical spine

• Neck pain 8 (11.42)

• Brachialgia 4 (5.71)

• Spasticity 26 (37.14)

• Quadriparesis 2 (2.85)

• Gait disturbance 37 (52.8)

• Urinary manifestations 5 (7.14)
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and corticosteroid followed by improvement of quadri-
plegia and underwent tracheostomy.

Discussion
The co-existence of cervical and lumbar canal stenosis
was seen in 62 cases (88.57%) out of our 70 cases. Al-
though literature stated the exact percentage is ranging
from 5 to 25% [3, 5, 8], our results agreed with Matsu-
moto et al. [9] who discovered that positive degenerative
MRI findings in both the lumbar and cervical spine was

observed in 78.7% of the patients; Kikuike et al. [10]
stated that the incidence of this pathologic condition has
been reported to range from 0.12 to 19%. Dagi et al. [11]
concluded that the calculated prevalence of degenerative
spine disease, including tandem spinal stenosis (TSS), is
higher in the radiological than in the surgical literature.
Radiographic signs of degenerative cervical and lumbar
spondylotic changes can be seen in 50% of the popula-
tion over the age of 50 years and 75% over the age of 64
years. Aydogan et al. [12] thought that the overall

Fig. 2 Segments of lumbar spinal stenoses

Fig. 3 Segments of cervical spinal stenosis
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proportion of patients with combined complaints of cer-
vical and lumbar spine stenosis was 3.4% among 230
patients.
In a series of 12 patients with cervical spondylosis

reported by Teng and Papatheodorou [13], seven had
TSS. Four of the 12 patients were asymptomatic, but
seven underwent decompression at both levels. Epstein
et al. [14] reported that 5% of patients with spondylotic
disease presented with symptoms referable to both the
lumbar and the cervical portions of the spine.
Dagi et al. [11] stated that 19 of 100 patients admitted

with a diagnosis of cervical or lumbar stenosis were found
to have TSS. This variation in incidence may be a function
of patient selection or of the small number in each series.
Cases with symptomatic cervical canal stenosis were 30

(42.857%), cases with asymptomatic cervical canal stenosis
were 32 (45.71%), and cases with no cervical symptoms
were 8 (11.4%). Epstein et al. and Dagi et al. [11, 14]
concluded that four out of the 30 patients admitted for
symptomatic lumbar canal stenosis had clinical signs
of cervical myelopathy. And 9 out of the 30 patients
admitted for lumbar canal stenosis had radiological
cervical canal stenosis. Matsumoto et al. [9] con-
cluded that MR images from asymptomatic subjects
frequently showed degenerative changes in the lumbar
spine, and these changes were significantly associated
with degeneration in the cervical spine, suggesting
that disk degeneration occurs in tandem in the lum-
bar and cervical spine.
As regards concomitant diseases, we had two cases

known to be rheumatic (2.8%). Dagi et al. [11] also noted
the presence of osteoarthritis in 16% and one patient
had mild rheumatoid arthritis, but the limited records of
patients with rheumatic disease hinders finding the
actual association of these group of diseases in canal
stenosis patient because they usually present with bony
and joint pains that mimic degenerative canal stenosis
symptoms.
As concluded by Felbaum et al. [15] when they stated

that cervical decompression alone only may provide clin-
ically significant relief of these lumbar symptoms and
Epstein et al. [14] performed cervical decompression
only in 12 patients with both cervical and lumbar canal
stenosis. Post-operatively, they all showed improvement
of both symptoms.
Also Aydogan et al. [12] stated that the treatment plan

should be designed according to the chief complaints
and symptoms of the patient. The operation should also
be staged as it eliminates the risks of same-day surgery
in patients which typically have an advanced age and
comorbidities prior to surgery.
Two patients only underwent lumbar decompressive

surgery before cervical decompression and they showed
modest improvement because they were associated with

absolute cervical canal stenosis, with the need for
another surgery for cervical decompression [16].
Epstein et al. [14] performed lumbar decompression to

9 cases with both cervical and lumbar symptoms; post-
operatively, the patient showed improvement of lumbar
stenosis symptoms and worsening of cervical symptoms,
and Yamada et al. [17] stated that radiographic coexist-
ing cervical stenosis did not affect surgical outcomes for
lumbar stenosis, although symptomatic cervical lesion
affected the neurological score after lumbar surgery. An
additional surgery for cervical lesion significantly im-
proved neurological findings in tandem spinal stenosis
(TSS) patients.
Krishnan et al. [18] recommend one-stage surgery for

patients below the age of 60 while staged surgery is
recommended in patients above the age of 60 years.
Naderi and Mertol [19] concluded that simultaneous
surgery for different segments of the spine is an alterna-
tive approach in patients with combined symptomatic
pathologies, whose general or social condition is risky
for two long-lasting procedures. This fact is also agreed
with Epstein et al.’s [14] conclusion; they stated that the
clinical outcomes of 1-staged combined cervical and
lumbar decompression (CCLD), measured by JOA score
for cervical myelopathy and low back pain and by activ-
ities of daily life (ADL), improved significantly at 6
months post-operatively. These effects were maintained
for an average of 69 months in 10 patients suggesting
that CCLD may be indicated for elderly patients, because
of its potential benefits of minimum hospital stay and
reduced costs [3]. Although other authors such as
Kikuike et al. [10] have reached opposite conclusion, still
there are no enough evidence about the pros and cons
of the one-staged combined surgery because larger num-
bers of patients are necessary to provide sufficient data.
Aydogan et al. [12] concluded that the treatment plan

should be designed according to the chief complaints
and symptoms of the patient. The operation should also
be staged. Staged surgery eliminates the risks of same-
day surgery in patient who typically have an advanced
age and comorbidities prior to surgery.
In our study, we discovered that the number of

patients having both cervical and lumbar canal stenosis
is much higher than proven in the literature. Out of 70
patients, we had 62 patients (88%) with concomitant cer-
vical and lumbar canal stenosis, and 33 patients whose
plan of management has been changed from doing lum-
bar decompressive surgery to cervical decompressive
surgeries either alone, preceding lumbar decompression,
or together in a single-staged surgery.
Dagi et al. [11] stated that the calculated prevalence of

degenerative spine disease including TSS is higher in the
radiological than in the surgical literature. Radiographic
signs of degenerative cervical and lumbar spondylotic
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changes can be seen in 50% of the population over the
age of 50 years and 75% over the age of 64 years.
Caron and Bell [20] stated that the exact frequency of

symptomatic tandem stenosis is unknown, since only a
small percentage of patients presenting with either cer-
vical or lumbar stenosis have imaging studies of both the
lumbar and the cervical spine. Furthermore, asymptom-
atic radiographic cervical or lumbar neural compression
can be seen in a large percentage of the population.
Matsumoto et al. [9] concluded that MR images of

asymptomatic patients with degenerative changes in the
lumbar spine, and these changes were significantly asso-
ciated with degeneration in the cervical spine, suggesting
that disk degeneration occurs in tandem in the lumbar
and cervical spine.
Krishnan et al. [18] stated that though TSS occurs

relatively infrequently, the unrecognized occurrence in
the general population may be higher. Detailed examin-
ation for even subtle signs followed by whole spine MRI
(T2 sagittal) screening should be done. Lebl et al. [21]
also stated that tandem stenosis should be considered
when evaluating a patient with mixed claudication and
myeloradiculopathy symptoms.
Problems may arise when the associated cervical sten-

osis is asymptomatic as it may lead to deficits or para-
plegia after non-cervical spine surgery because it is
asymptomatic stenosis; there is no clinical reason to
obtain radiographic studies. And one can have severe
radiographic stenosis without any symptoms. Krishnan
et al. [18] stated that failure to detect cervical stenosis
in a patient presenting predominantly with lumbar
stenosis may carry significant risk of injury to the
cervical cord during positioning for lumbar decom-
pression surgery.
There are reports of missed compressive lesions of the

spinal cord at the cervical region in lumbar degenerative
disease [1, 3, 19].
According to the site of stenosis, the narrowing of the

spinal canal may cause spinal cord and/or nerve root
compression. The problem of missing a cervical lesion
arises from dynamic mechanical factors of the cervical
spine because as the neck extends, ligamentum flavum
buckles inwards which results in the greatest decrease in
the cross sectional area in the cervical canal as well as
the spinal cord shortens and its cross sectional area in-
creases which in turn increases the risk of cervical spon-
dylotic myelopathy (CSM) [1, 5].
Aydogan et al. [12] stated that the treatment plan

should be designed according to the chief complaints
and symptoms of the patient. Yamada et al. [17] con-
cluded that a clearly defined surgical algorithm does not
exist and it remains unknown which procedure is more
effective for achieving post-operative neurologic im-
provement in TSS patients with myelopathy.

Conclusion
Patients who present with lumbar canal stenosis indicated
for surgery should have a thorough clinical and neuro-
logical examination and MRI cervical spine to exclude TSS.
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