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Importance of Differential Diagnosis of a Possible Brain
Tumor in Patients with Cervical Radiculopathy

Jin-Shup So, Young-Jin Kim, Sang-Koo Lee, Chun-Sung Cho

Department of Neurosurgery, Dankook University Hospital, Cheonan, Korea

Lesions occurring simultaneously in the somatosensory or motor cortex of the brain and the cervical spine are rare. Brain tumors
can cause similar symptoms to cervical lesions which can lead to confusion in treatment priorities. Moreover, if cervical disease is
noticeably observed in radiologic findings of a patient complaining of cervical radiculopathy with non-specific electromyography
results, it is common to no longer perform further evaluation. Here we introduce two cases where the cause of cervical
radiculopathy was first considered to be the result of a degenerative cervical disease but was later discovered to be a result of a

brain tumor.
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INTRODUCTION

Determining the diagnosis and cause of cervical radiculop-
athy is often difficult and confusing. A variety of disorders
with similar symptoms have to be contemplated in the differ-
ential diagnosis including brachial plexopathy, entrapment
syndrome, thoracic outlet syndrome, primary shoulder dis-
ease and intraspinal or extraspinal tumors*”. Intracranial
brain tumors also, while very rare, should be considered as a
cause of radiculopathy. It is extremely unlikely that the first
presenting symptom of a brain tumor patient is only radicu-
lopathy. If a patient had a past history of cervical spine surgery
or was diagnosed with cervical degenerative disease, it is un-
common to request additional computerized tomography

(CT) scans or magnetic resonance (MR) imaging of the brain.
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We introduce two patients who were diagnosed with a brain
tumor but initially presented with cervical radiculopathy and
were considered to have an ordinary cervical disc disease. The
aim of this report is to recommend that intracranial neoplasm

be considered as a possibility of cervical radiculopathy.

CASE REPORT

Case 1

A 48-year-old man presented with intermittent headaches,
radicular pain and paresthesia in both upper limbs, and mild
motor weakness in his right upper limb. The pain (Visual an-
alogue score [VAS], 7) was continuously radiating to his fore-

arms, thumbs, index and middle fingers. Upon initial neuro-
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logic exam, he had C6 dermatome paresthesia and paresis
(manual muscle test, 4) with normal deep tendon reflexes
(DTR; 2+) of his entire right upper arm. A cervical spine CT
scan showed prominent foraminal stenosis and uncovertebral
joint hypertrophy in the C6—7 disc space (Fig. 1). Cervical MR
imaging revealed a centro-lateral disc protrusion with a mild
compressive effect on the dural sac at C5—6 disc level (Fig. 2A)
as well as both right and left C6-7 foraminal stenosis (Fig. 2B).
There was no electrophysiologic evidence of peripheral neu-
ropathy and his symptoms did not improve on oral medica-
tion. Even though the symptoms, imaging and electrophysio-
logic test were slightly ambiguous, the authors concluded on
C6-7 polyradiculopathy after consultation with a neurologist
and radiologist. Also, the brain MR image taken 2 years prior
to the hospital visit, displayed no abnormal lesions (Fig. 3). An
anterior cervical discectomy and fusion with allograft bone at

C6-7 was performed. Postoperative paresthesia and radiating

pain in the left upper arm were relieved (VAS, 2) but motor

Fig. 1. Cervical computerized tomography scan showing prominent
both foraminal stenosis (axial image white arrow) and uncovertebral
joint hypertrophy (sagittal image white arrow).

weakness of the right upper arm retrogressed gradually (man-
ual muscle test, 4 to 3). Further evaluation of the brain was
then performed via MR imaging and a well-defined intracra-
nial brain tumor in the left fronto-parietal area was found
(Fig. 4). Thus, he underwent a gross total tumor removal and
the immune-histochemical stain and pathology report were
consistent with meningioma. Three months after his dis-
charge from the hospital, patient had a distinct improvement

of his paresthesia, radiating pain of both arms and paresis on

his right arm (manual muscle test, 3 to 4+). Also, his head-

Fig. 3. Normal brain magnetic resonance imaging taken 2 years before
the symptoms occurred.

Fig. 4. New brain mass found on brain magnetic resonance imaging tak-
en 1 week after cervical operation.

Fig. 2. A : Magnetic resonance imaging (MRI) revealing mild disc protrusion at the C5-6 disc level (white arrow). B : Preoperative MRI showing both
foraminal stenosis at the C6-7 disc level (white arrow).
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aches were resolved.

Case 2

A 56-year-old man was admitted to our hospital who pre-
sented with radicular pain and paresis in his left upper limb
and mild intermittent headaches. He had undergone an ante-
rior cervical discectomy and fusion at a local spine hospital 15
months prior due to due to left upper radiculopathy and mo-
tor weakness caused by a cervical disc protrusion at C5-6
(Fig. 5).

Patient complained that his symptoms had mostly resolved

after the surgery however, 10 days before admission, intermit-

Fig. 5. Degenerative change and protrusion of cervical disc (C5-6 level)
having a compressive effect on spinal cord.

Fig. 6. Computerized tomography myelogram suggestive of left forami-
nal stenosis at C5-6 level due to bony spur (white arrow).
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tent headaches, radiating pain and sudden weakness of his left
upper limb started.

Upon neurologic examination, the patient complained par-
esthesia, pain of his entire left arm and motor weakness (man-
ual muscle test, 4), with normal DTR. A cervical spine X-ray
showed a normal cervical alignment and fused state at C5—6.
On cervical myelo-CT scan (Fig. 6) and MR imaging, centro-
lateral osteophyte and foraminal narrowing at the left C5-6
level with cord signal change could be observed (Fig. 7). How-
ever, it seemed that this was not enough to explain the patient’s
symptoms. Thus, electromyography (EMG), nerve conduction
velocity (NCV) and somatosensory evoked potential (SEP)
were carried out, but no specific abnormal findings other than
mild C5-6 radiculopathy on the left could be found. Also
brain MR imaging taken 15 months prior was normal (Fig. 8).
Patient’s symptoms retrogressed and the pain and motor
weakness worsened during admission. His initial VAS in-
creased from 5 to 7 and his manual motor test scores de-
creased from 4- to 3. While considering to perform another
cervical surgery, we incidentally discovered a lung mass after a
chest X-ray on pre-operative evaluation (Fig. 9A) and immedi-
ately took a chest CT scan which showed suspicious signs of
lung cancer (Fig. 9B).

Suspected of brain metastasis, patient underwent brain MR
imaging with gadolinium that showed 2.0X2.5 ¢cm sized a sin-
gle mass in the lateral convexity of the right precentral gyrus
with moderate peritumoral edema (Fig. 10). Surgical resection
was carried out and the biopsy report concluded as a metasta-
stic adenocarcinoma from lung. Thus, postoperative whole
brain radiation therapy, chemotherapy and physical therapy

were conducted. His paresthesia and neuropathic pain im-

Fig. 7. Postoperative magnetic resonance images showing decom-
pressed cervical C5-6 level but slight narrowing of the left foramen.
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Fig. 9. A: A simple chest X-ray showing a large mass on the left upper lung (white arrow). B : A chest computerized tomography scan confirms a large
mass on the left upper lung (white arrow).

T=:0 1o o4

Fig. 10. New brain mass found on brain magnetic resonance imaging.
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Table 1. Summary of brain tumor cases presented with cervical radiculopathy
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Age . .
. . . . Previous brain
Study (years)/ Symptom and sign Cervical lesion Brain pathology/area evaluation
sex
Clarand 55/M Numbness in the second and third C6-7 disc degeneration, C5-6  Glioblastoma multiforme/  No
Cianca” distal phalanges of the left upper left posterior disc herniation right precentral gyrus
(1998) limb
Khalatbari et 56/F  Radicular pain and paresthesia in the  C5-6 disc degenerationand ~ Meningioma/left parietal ~ No
al.? (2008) right upper limb right centrolateral osteophyte  somatosensory cortex
Huang et al.” 54/M  Numbness and weakness of the left ~ (3-4, C4-5, C5-6 disc Meningioma/right frontal ~ No
(2018) extremity herniation with compression  and frontal-parietal region

of the spinal cord

Inpresenttwo ~ 48/M  Radicular pain and paresthesia in
cases both upper limbs and mild motor
weakness in the right upper limb

56/M  Radicular pain and weakness in the
left upper limb

(67 disc degeneration and
posterior osteophyte

C5-6 posterior osteophyte and  Metastastic lung cancer/
foraminal narrowing

(two lobulated masses)

Meningioma/left frontal-
parietal area

Brain MR,
2 years prior

Brain MRI, 15

right precentral gyrus months prior

M male, F : female, MRI: magnetic resonance imaging

proved considerably and distal upper limb had improved but
partial weakness remained (manual motor test, 4). He re-

turned to the daily life and survived 2 and half years.

DISCUSSION

Cervical degenerative disease usually causes cervical radic-
ulopathy including pain in the neck, shoulder, scapular and
upper limb with or without paresthesia, hypesthesia and mo-
tor weakness corresponding to the involved cervical nerve
root"*?. Image work ups such as X-rays, CT scans, magnetic
resonance imaging (MRI) in the cervical area and EMG, NCV
examinations, help physicians to make the correct diagnosis
for patients. However, as in cases we display here in our study,
it becomes very confusing if lesions concurrently exist at so-
matosensory or motor cortex lesions in the brain and in the
cervical spine”. Also, the two patients’ myelopathic symptoms
had dramatically improved after the brain surgery. Even
though the authors aren’t entirely sure if the pain related
symptoms were relieved due to brain tumor removal or if it
was due to pain medication, we believe its highly likely that
the mass removal has helped greatly in the relief of pain.

To our knowledge, there were only three cases (Table 1) re-
ported prior to this study, where treatment plan confusion oc-
curred due to a brain tumor causing only cervical radiculopa-

thy in patients who had cervical degenerative disease as well.

Khalatbari et al.” reported that a 56 year old woman suffered
from radicular pain and paresthesia on her anterior upper
arm and extending to her radial forearm and right thumb and
index finger. Cervical MR imaging revealed a C5—6 disc de-
generation with a right centrolateral bony spur causing com-
pressive effects on the dural sac and right C6 nerve root. This
was enough to be a compatible indication for cervical opera-
tion clinically and radiologically. Prior to the surgery, a MR
imaging of the brain was taken because she complained of
chronic intermittent headaches. Meningioma on the parietal
somatosensory cortex was diagnosed however, the authors de-
cided to perform cervical surgery because meningioma was
not a definite surgical indication, in other words, a small le-
sion with no edema and mass effect. She underwent a C5-6
anterior discectomy and fusion with iliac crest but still com-
plained of right hand pain and paresthesia. Finally, after resec-
tion of the meningioma was performed, her right hand pain,
paresthesia and chronic headaches were resolved.

Huang and colleagues” reported a case of brain meningio-
ma that showed initial clinical symptoms similar to cervical
radiculopathy including motor weakness in the left upper
limb. MRI of the cervical spine showed herniation of the in-
tervertebral disc in C3—4, C4-5, C5—-6 with a compression of
the ventral surface of the spinal cord. The numbness of the left
upper limb was relieved for several days after conservative
treatment, but the weakness persisted. Brain MR imaging

with gadolium was carried out when the patient mentioned a
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skull deformity of the right parietal bone. It showed two lobu-
lated and well defining brain tumors. After brain tumor exci-
sion, postoperative radiation therapy, and aggressive rehabili-
tation, the patient was able to perform better in daily activities.

Clar and Cianca” reported the case of a middle-aged man
with symptoms indicative of a cervical radiculopathy. The
eventual rapid progression of symptoms led to the diagnosis
of a glioblstoma multiforme and extensive surgical debulking
was performed. After several months, he returned to work in
a modified capacity.

What makes our study unique from previous reported cases
is that brain MR imaging was performed prior to surgery. It
was difficult for us to decide whether to do more brain MR
imaging because both patients had shown normal brain im-
ages which were taken within 2 years. In the first case, the pa-
tient had a normal brain image 2 years prior as part of a health
screening program but the symptoms and signs did not fully
correlate with the results of cervical MR imaging. In the sec-
ond case, the patient also had brain imaging done previously
and if it were not for a radiologist’s suspicious findings on a
chest X-ray, the authors would have hesitated to evaluate the

brain further.

CONCLUSION

We report two cases of simultaneous lesions in the brain
and in the cervical spine that produced similar symptoms and
confused treatment priorities. In these cases, the cause of cer-
vical radiculopathy was first considered to be the result of a
cervical degenerative disease but was later identified to be a
brain tumor. Our team recommend that even if previous
brain MR imaging was to be found normal, when the cervical
symptoms and signs do not fully correlate with the image
work up and EMG/NCV examinations, physicians should

consider the possibility of a new brain lesion.
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