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Purpose: The aim of this study was to present a novel case of unilateral proximal cervical 
spondylotic amyotrophy (CSA) with contralateral spinal cord compression, which is subject 
to misdiagnosis and missed diagnosis.
Background: CSA is the rare form of cervical spondylosis, which is characterized by 
severe muscle atrophy in the upper extremities. It can be classified in the proximal subtype 
and the distal subtype. The etiology, pathophysiology and treatment of CSA are still 
controversial.
Methods: A rare case of atypical proximal CSA, who presented with left shoulder and 
arm weakness, but cervical magnetic resonance imaging (MRI) showed large right para-
central disc herniation in the C4-5 level. Twelve weeks after undergoing anterior cervical 
discectomy and fusion technique in C4-5 level, the patient’s symptoms obviously 
recovered.
Conclusion: The opposite sides between disc herniation and clinical symptoms of upper 
extremity may be attributed to C5 ventral rootlet becoming stretched caused by spinal cord 
rotation or shift to the opposite side.
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Introduction
Cervical spondylotic amyotrophy (CSA) as the rare form of cervical spondylosis is 
characterized by severe muscle atrophy in the upper extremities, with or without 
sensory or lower limb involvement. It can be classified in the proximal subtype and 
the distal subtype.1 Proximal type CSA is typical by weakness in deltoids and 
biceps while the distal type CSA is characterized by weakness in forearms and hand 
muscles.2 In patients with proximal type CSA, impairment of shoulder abduction 
and elbow flexion are commonly found because of C5 or C6 segmental disorders. 
Patients with CSA have always been described as unilateral symptoms, but bilateral 
disease has also been presented occasionally.3 Though the exact incidence of CSA 
has yet to be established, literature has reported that the incidence of distal subtype 
is lower than proximal subtype.4 To the best of our knowledge, previous reports all 
described the same side between spinal cord compression and unilateral motor 
amyotrophy. Here we present a novel case of unilateral proximal CSA with con-
tralateral spinal cord compression, which is subject to misdiagnosis and missed 
diagnosis.
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Case Report
A 63-year-old female presented with a one-month history 
of left shoulder and arm weakness. She denied any history 
of numbness, paresthesia, pain, trauma, stretch injuries, or 
constitutional symptoms. Examination of her left shoulder 
showed marked atrophy of the C5 musculature, especially 
the deltoid, biceps. The strength of wrist extensor in both 
sides was normal. Passive range of motion was unrest-
ricted in all planes, which means no evidence of capsular 
tightness. Medical Research Council grade strength of 
deltoid 1/5, biceps 1/5, triceps 4/5. (Figure 1) Other neu-
rologic function was normal. Magnetic resonance imaging 

(MRI) of left shoulder showed no obvious evidence of 
a rotator cuff tear. MRI of the cervical spine indicated 
multilevel spondylotic changes, both C4–5 level and C5– 
6 level were included. While the C4–5 level was the most 
severe segment. The axial MRI of C5–6 level revealed that 
the space on both sides of neural foramina were accepta-
ble. MRI T2-weighted imaging and CT myelography axial 
imaging at the C4–5 level showing large right paracentral 
disc herniation without myelomalacia. There was direct 
compression of the right anterior horn of the spinal cord 
on axial images. What is noteworthy was that the left 
neural foramen seemed to be narrower than the right one. 

Figure 1 Patient’s positive and behind appearance before surgery on presentation.
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(Figure 2) Electromyography (EMG) changes of denerva-
tion were most prominent in the left deltoid and biceps, 
while the thoracic paraspinal muscles and lower limb 
muscles were not involved obviously. Neurology consulta-
tion excluded amyotrophic lateral sclerosis (ALS) and 
other neurology-related diseases.

This atypical case is different from the CSA prior 
reported study, but large right paracentral disc herniation 
in C4–5 level was diagnosed clearly. We speculated that 
there was some relationship between disc herniation in 

C4–5 level and clinical symptoms to some extent. After 
obtaining informed consent, the patient underwent anterior 
cervical discectomy and fusion technique in C4–5 level. 
Six weeks postoperatively, the patient’s biceps recovered 
some strength. Physical examination demonstrated elbow 
flexion of grade 4/5, deltoid function 2/5, and external 
rotation 1/5. Twelve weeks postoperatively, patient’s 
symptoms obviously recovered. Physical examination 
demonstrated elbow flexion of grade 5/5, deltoid function 
3/5, and external rotation 3/5. Atrophy of the deltoid and 
biceps showed notable improvement. Contour of biceps 
was clearly visible when compared to preoperation. 
(Figure 3)

MRI of the cervical spine at 12 weeks after operation 
revealed the compression of the spinal cord was removed, 
and the compressed dural sac notably recovered. Both 
neural foramens were apparently enlarged than pre-opera-
tion. (Figure 4)

The patient was pleased with her functional improve-
ment, and was now able to perform activities of daily 
living including feeding and personal hygiene.

Discussion
The etiology and pathophysiology of CSA are still con-
troversial. Prior study supposed that the posterolateral 
osteophytes selectively pressure on intradural ventral 
nerve root (VNR) might result in related symptoms.5 

However, the intrinsic injury to the anterior horn (AH) of 
the spinal cord was also accepted by some researchers.6 

Moreover, the literature had reported the injury to the 
intradural anterior rootlets was another cause of CSA.7 In 
addition, a case series proposed that the Luschka’s joint 
hyperplasia (51%) and disc herniation (30%) were the 
main etiologies of CSA.8 A recent article has introduced 
the research progress of CSA in detail.9

However, the above factors cannot provide 
a convincing explanation in our case. The large disc her-
niation in C4–5 level was on the right side, which meant 
the intrinsic injury to the AH of the spinal cord was 
supposed to have occurred on the right side theoretically, 
while the clinical symptoms involved the left upper extre-
mity. No compression on the left intradural VNR caused 
by osteophytes showed in the CT scan. But the MRI 
revealed the left neural foramen was narrower than the 
right one, which was consistent with the clinical presenta-
tion. These imaging features were rarely mentioned in 
previous reports.

Figure 2 Preoperative imaging on presentation.
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We speculate that the anatomical features of C5 ven-
tral rootlets might be the entry point to explain the patho-
genic factor in this case. Short C5 ventral rootlets 
appeared to become taut and easily injured when hemi-
lateral anterior compression is performed. Shinomiya et al 
performed an anatomical study of 36 embalmed adult 
human cadavers, they supposed that nerve root compro-
mise correlated with spinal cord rotation or shift to the 
opposite side.10 In this case, the right paracentral disc 
herniation led to the anterior spinal cord flattening. The 
nerve roots of opposite side, left C5 ventral rootlet, were 
tightly stretched due to the spinal cord rotation or shift, 
while the right C5 ventral rootlet seemed uninjured under 
certain conditions. This indirect injury mechanism 
resulted in delays or blocks in the left C5 ventral rootlet 
conduction and the weakness of deltoid and bicep 
muscles.

Besides, according to international standards for neu-
rological classification of spinal cord injury (revised 
2011), the wrist extensor is the key muscle for the C6 
segment. In our case, the strength of wrist extensor in both 

sides was normal. Therefore, we speculated that C6 impin-
gement was not involved.

Although the involved neurological level was consis-
tent with the demonstration of MRI examination, the diag-
nosis was still undefined due to inconsistency between the 
side of compression of spinal cord and clinical symptoms 
before the operation. Given the deterioration of neurologi-
cal function, we performed surgical treatment for this 
patient. We thought it was not a routine medical procedure.

Fortunately, the final clinical results justified our spec-
ulations to some extent. That is, the spinal cord rotation or 
shift was recovered after decompression was removed, 
which resulted in stretched left C5 ventral rootlet being 
released shown by postoperative MRI.

A recent systematic review pointed out that MRI showed 
“snake-eye” appearance on axial images in some of patients 
who were diagnosed with CSA,11 which indicated intrinsic 
AH pathology. But this imaging change did not appear in 
our case. There was no direct evidence to verify the associa-
tion between AH and CSA by our case. The injury of VNR 
might be the more convincing factor in this case.

Figure 3 Change of upper limb muscle strength in different periods from preoperative to postoperative.
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The significance of our case is that no previous reports 
emphasized the different sides between spinal cord com-
pression and unilateral motor amyotrophy. These studies 
were too general when describing the symptoms and ima-
ging features. Most of prior report series introduced the 
same sides between imaging features and symptoms of 
motor amyotrophy. This interesting case provided a unique 
view of rare CSA. We admitted that as a simple CSA case, 
our patient was not rare. But the discrepancy between 
clinical presentation and radiological finding was the 
most important point for our case. To the best of our 
knowledge, no study on this topic has been reported.

Despite the limitations of the short-term follow-up, 
a favorable result was obtained for weakness of deltoid 
and bicep muscles in the present case. This case was 
limited by a lack of measuring blood flow in the anterior 

spinal artery at the level of the cervical spine. AH 
appeared in which sides could not be confirmed without 
cytological examination or autopsy.

Conclusion
In conclusion, the opposite sides between disc herniation 
and clinical symptoms of upper extremity may be attrib-
uted to C5 ventral rootlet being stretched caused by spinal 
cord rotation or shift to the opposite side. Anterior cervical 
discectomy and fusion for similar cases may be a feasible 
option.

Ethical and Consent
The study was approved by the ethics committee of Beijing 
Friendship Hospital. The patient provided written informed 
consent to have the case details and any accompanying 

Figure 4 Postoperative imaging on presentation.
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images published. This study was conducted in accordance 
with the latest version of the Declaration of Helsinki. This 
subject was ensured anonymity, which was maintained by 
using subject-specific numeric code on the record, including 
registration card.
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