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Level Diagnosis of Cervical Compressive Myelopathy:
Signs, Symptoms, and Lesions Levels

Naoki Kasahata

Abstract

Background: To elucidate signs and symptoms corresponding to
cach vertebral level for level-specific diagnoses.

Methods: We studied 106 patients with cervical compressive my-
elopathy. Patients who showed a single compressive site on mag-
netic resonance imaging (MRI) were selected, and signs, symp-
toms, and the levels of the MRI lesions were studied.

Results: Five of 12 patients (41.7%) with C4-5 intervertebral level
lesions showed decreased or absent biceps and brachioradialis re-
flexes, while 4 of these patients (33.3%) showed generalized hyper-
reflexia. In comparison, 5 of 24 patients (20.8%) with C5-6 inter-
vertebral level lesions showed decreased or absent triceps reflexes;
however, 9 of these patients (37.5%) showed decreased or absent
biceps and brachioradialis reflexes.

Conclusions: C4-5 intervertebral level lesions not only showed C6
segment signs but also showed more rostral segment signs. Simi-
larly, C5-6 intervertebral level lesions not only showed C7 segment
signs but also showed C6 or more rostral segment signs.

Keywords: Cervical compressive myelopathy; Level diagnosis;
Magnetic resonance imaging

Introduction

Myelopathy has been a disease with multiple presentations,
with variable severity at the time of diagnosis, making it dif-
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ficult to accurately localize the lesion before radiographic
diagnosis. However, neurological level diagnosis of spinal
cord is important for accurate lesion-specific level diagnosis,
patients’ treatment, avoiding diagnostic error, differential di-
agnosis, and especially for accurate level diagnosis of other
nonsurgical myelopathies. Moreover, level diagnosis should
be considered from multiple viewpoints. Therefore, we in-
tend to make level diagnosis of myelopathy more accurate.

Previously, lesion-specific level diagnoses by determin-
ing a sensory disturbance area or location of numbness in
the hands had the highest accuracy [1, 2]. Previous stud-
ies reported that C3-4 intervertebral level lesions showed
increased or decreased biceps reflexes, deltoid weakness,
and sensory disturbance of arms or forearms [1, 3, 4], while
C4-5 intervertebral level lesions showed decreased biceps
reflexes, biceps weakness, and sensory disturbance of hands
[1, 3, 4]. Moreover, these studies reported that C5-6 inter-
vertebral level lesions showed decreased triceps reflexes,
triceps weakness, and sensory disturbance of ulnar side of
the fingers [1, 3, 4], C6-7 intervertebral level lesions showed
similar results in approximately half of the cases but remain-
ing half cases were normal [1, 3, 4]. Another study reported
that C5-6 intervertebral level lesions manifested as dyses-
thesia of the thumb and index finger, with muscle stretch
reflexes in the biceps and brachioradialis were diminished
[5]. In contrast to C5-6 intervertebral level lesions, this study
reported that C6-7 intervertebral level lesions manifested as
dysesthesia of the middle finger with deep tendon reflexes
in the triceps were diminished [5]. Patients with C3-4 in-
tervertebral level lesions did not complain of dysesthesia,
but muscle stretch reflexes were exaggerated in the upper
extremities [5]. Moreover, bilateral finger jerks have been
observed in patients with predominantly C4-5 or C5-6 inter-
vertebral level lesions [6].

Cervical myelopathies with false localizing sensory
levels have been reported [7, 8]. Numb and clumsy hands
because of midline cervical disc protrusion at the C3-4 inter-
vertebral level have also been reported [9]. Cervical angina,
defined as chest pain, resembles a true cardiac angina but
originates from a cervical discopathy and most commonly
results from the compression of the C7 nerve root [10]. A
wide-based spastic gait is the classical presentation of a
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Table 1. Clinical Characteristics of C4-5 Intervertebral Level Myelopathy

Patient Age/Sex Biceps Brachi Triceps PTR Level Tingling Others

1 76/F +++ ++ +++ ++/+ - Right L/E ~ Wartenberg +

2 66/M +++ +++ +++ +HH+ - - Marche a petit pas

3 80/M + + ++ -/- C5 - Romberg +

4 74/F + + +++ +++  C5-6 - Gait disturbance

5 64/M ++ ++ ++ +++ - - Romberg +

6 55/F +++ ++ ++ +++ - Left hand -

7 55/M +HH ++ ++++ C6 - Sacral sparing, Romberg

8 33/ M + £ A +H+ - Rt4 fing.  Finger jerks, Warten. +

9 41/F +++ +++ ++ +++  C6 Left U/E  Finger jerk, hype. Lt U/E
10 46/M ++ ++ Inv. ++ Th3 Bil. thigh  Inverted reflex

11 62/M + + ++ ++ - Left hand  Finger jerks

12 76/M - - ++ - - Feet Atrop. Lt 1DIO, Lt weak.

Brachi = brachioradialis; PTR = patellar tendon reflex; L/E = lower extremities; U/E = upper extremities; Bil = bilat-
eral; Lt = left; Rt = right; fing. = fingers; Warten. = Wartenberg; hype. = hypesthesia; Inv. = inverted; Atrop. = atrophy;

DIO = dorsal interosseous; weak. = weakness.

patient with cervical spondylotic myelopathy [11]. More-
over, positive Hoffmann’s reflexes in asymptomatic patients
strongly suggest underlining cervical pathology [12].

We studied the symptoms, signs, or magnetic resonance
imaging (MRI) findings of 106 patients with cervical com-
pressive myelopathy. Here, we report signs and symptoms
of patients with single compressive sites, and discuss the
level-specific diagnosis of cervical compressive myelopathy.
We also describe patients with minimal change myelopathy,
defined as a syndrome with signs and symptoms consistent
with cervical compressive myelopathy without any apparent
MRI lesions.

Materials and Methods

We studied symptoms, signs, and MRI findings of 106 pa-
tients with cervical compressive myelopathy as consecutive
series from December 2008 to August 2011 in Tokyo Metro-
politan Ohtsuka Hospital. The inclusion criteria were symp-
toms or signs consistent with cervical compressive myelopa-
thy and diagnosed as cervical compressive myelopathy on
the MRI findings. Approval of institutional human research
review committee (Ethics Committee of Tokyo Metropolitan
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Ohtsuka Hospital, Tokyo, Japan) was obtained. Intracranial
diseases or neuropathies, such as compression neuropathy,
were the differential diagnoses. Patients with intracranial
diseases or neuropathies such as carpal tunnel syndrome,
identified by brain MRI or nerve conduction study (NCS),
were excluded from this study. Patients with factors that may
cause mild derangement of peripheral nerve function (for
example, diabetes mellitus and renal impairment) were also
excluded.

Clinical characteristics, especially important for level-
specific diagnoses, such as muscle stretch reflexes findings of
the upper extremities, sensory levels, localizations of tingling
sensations, and other symptoms and signs were examined.
The sensory level reported here refers to the level defined by
pinprick sensation. Wartenberg reflex is one of finger flexor
reflexes. Wartenberg reflex is the most sensitive among fin-
ger flexor reflexes such as Tromner or Hoffmann reflex. It
may be false positive, and some normal persons may present
with Wartenberg reflexes. When we examine triceps reflex
of a patient with C7 segmental compression, a triceps reflex
results in no contraction of triceps but contraction of biceps.
This phenomenon is called inverted triceps reflex, which has
been C7 segmental sign. When we examine brachioradialis
reflex of a patient with C6 segmental compression, a bra-
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Figure 1. Sagittal and axial magnetic resonance imaging (MRI) findings of typical C5-6 and C4-5 intervertebral level myelop-
athies. (A) T2-weighted MRI of C5-6 intervertebral level myelopathy. Spinal cord corresponding to C5-6 intervertebral level
shows a high intensity area (TR, 2400; TE, 120). (B) T2-weighted MRI of C4-5 intervertebral level myelopathy. Spinal cord
corresponding to C4-5 intervertebral level is compressed (TR, 2400; TE, 120). (C) T2-weighted axial MRI corresponding to
A (C5-6 intervertebral level). Spinal cord shows boomerang shaped deformity (TR, 2400; TE, 120). (D) T2-weighted axial
MRI corresponding to B (C4-5 intervertebral level). Spinal cord shows right side dominant deformity (TR, 2400; TE, 120).

chioradialis reflex results in no contraction of brachioradialis
but presented with finger jerks. This phenomenon is called
inverted radial reflex, which has been C6 segment sign.
Thirty-nine patients who showed a single compressive site
on the MRI were selected, and signs, symptoms, and verte-
bral levels of the MRI lesions were compared. We excluded
other 62 patients who showed two or more compressive sites
on the MRI. Some patients clinically presented with cervi-
cal compressive myelopathy even though MRI showed no
apparent lesions. These patients’ clinical characteristics and
MRI findings are summarized below.

Results

A summary of demographic information of all patients in-
cluded as follows: mean age 66.3 (15-92); 66 men and 44
women. A summary of demographic information of 62 pa-
tients excluded from the analysis included as follows: mean
age 71.7 (53-92); 44 men and 22 women; 2 compressive sites
31, 3 compressive sites 14, mild single compressive site 5,
ossification of posterior longitudinal ligament 1 (2 compres-
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sive sites), post-operative state of atlantoaxial dislocation 1
(3 compressive sites), and unavailable detailed information
12.

C3-4 intervertebral level myelopathy

Only 1 patient had a C3-4 intervertebral level lesion. This
patient had generalized hyperreflexia, and her left hand
dropped objects.

C4-5 intervertebral level myelopathy

Twelve patients had C4-5 intervertebral level lesions (4
women and 8 men). Five of these patients (41.7%) showed
decreased or absent biceps and brachioradialis reflexes, while
4 (33.3%) showed generalized hyperreflexia. Three patients
(25%) showed finger jerks, which were elicited by the biceps
and brachioradialis reflexes. Two of the 3 patients with finger
jerks showed decreased biceps and brachioradialis reflexes
(inverted radial reflexes), whereas the remaining 1 patient
showed increased biceps and brachioradialis reflexes. Five
patients (41.7%) had sensory levels from C5 to Th3: CS5 for
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Table 2. Clinical Characteristics of C5-6 Intervertebral Level Myelopathy

Patient Age/Sex Biceps Brachi Triceps PTR Level Tingling Others

1 78/F +++ +++ ++ ++ - Al E. Hand atrophy
2 S0/F - + ++ - - All (right Romberg +
3-5)
3 42/M ++/- H++ ++ - L/E Wartenberg -/+
4 66/F +++ +++ +++ +++ Cc7 Right U/E -
5 69/F +++ +++ Inv. +++ - - Finger jerks, Warten. +
6 69/F +++ +++ ++/+ +++ C7 - Finger weakness
7 88/M - - + ++ - - Gait disturbance
8 54/F - - +/++ - - - Drop object: left hand
9 44/M /A A ++ C5-6 Bil. forearm  Finger jerks, sacral
sparing
10 76/F +++ +++ ++ + - - Gait disturbance
11 79/F + + + +++ - - Marche., Warten. +
12 44/M +/- +/- Inv./++  ++ - Right Inverted right triceps
U&L/E
13 50/M +++ +++ +++ ++ - - Finger jerks, ataxic
gait
14 47/F ++ ++ ++ - - Both hands -
15 52/M ++ + ++ +/++ - Left hand Finger jerks, Warten. +
16 63/F - - ++ -+ - - Falling tendency
17 30/F +++ +++ ++ ++ - - Finger jerks, Warten.
+ W.
18 37/M ++ ++ ++ +++ - Left U&L/E  Wartenberg -/+
19 76/M ++ ++ + /A - Feet Vibration disturbance
20 33/M +++ +++ +++ -+ - AllE. -
21 73/M +H+/+ ++ Inv. +++ - Both hands  Inverted triceps
reflexes
22 40/M +++ +++ ++ 4+ - Left hand Finger jerks
23 39/M + + +++ ++ C6 Right -
U&L/E
24 81/M - - ++ - - - Neck & shoulder pain

Brachi = brachioradialis; PTR = patellar tendon reflex; L/E = lower extremity; U/E = upper extremity; Inv. = inverted; Bil. =
bilateral; Marche. = Marche a petit pas; Warten. = Wartenberg; E. = extremities; W. = weakness.

1 patient, C5-6 for 1 patient, C6 for 2 patients, and Th3 for 1 C5-6 intervertebral level myelopathy

patient. In addition, 7 patients complained of tingling sensa-

tions, and for 3 of these patients, tingling sensations were Twenty-four patients had C5-6 intervertebral level lesions
localized to 1 hand. (Table 1, Fig. 1B, D). (11 women and 13 men). Five patients (20.8%) showed de-
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Figure 2. Sagittal T2-weighted magnetic resonance imaging of minimal change myelopathy patients (TR, 2400; TE, 120).
(A) Patient 1: No apparent compression of the cervical spinal cord. (B) Patient 2: No apparent compression of the cervical
spinal cord. (C) Patient 3: No apparent compression of the cervical spinal cord. (D) Patient 4: Narrow canal, but no apparent
compression of the cervical spinal cord. (E) Patient 5: No apparent compression of the cervical spinal cord.

creased or absent triceps reflexes. Three patients (12.5%)
showed inverted triceps reflexes. Nine patients (37.5%)
showed decreased or absent biceps and brachioradialis re-
flexes. Six patients (25%) showed bilateral finger jerks,
which were elicited by the biceps and brachioradialis reflex-
es. Five of the 6 patients with finger jerks showed increased
biceps and brachioradialis reflexes, while the remaining 1
patient showed decreased biceps and brachioradialis reflexes
(inverted radial reflexes). Four patients (16.7%) had sensory
levels from C5-6 to C7: C5-6 for 1 patient, C6 for 1 patient,
and C7 for 2 patients. Fourteen (58.3%) patients complained
of tingling sensations; of these, 4 had tingling sensations in
the hands, with 2 patients having tingling sensations in both
hands and 2 patients having tingling sensations in only 1
hand. (Table 2, Fig. 1A, C).

C6-7 intervertebral level myelopathy

Only 2 female patients had C6-7 intervertebral level lesions;
of these, 1 patient had inverted triceps reflexes and the other
patient complained of tingling sensations in all extremities.

Minimal change myelopathy

Five patients (4 women and 1 man) presented with neuro-
logical signs consistent with cervical compressive myelopa-
thy but without any apparent lesions on the MRI (Fig. 2).
One patient showed decreased biceps and brachioradialis
reflexes, while 4 patients showed generalized hyperreflexia.
Two patients showed finger jerks with increased biceps and
brachioradialis reflexes. One patient showed Wartenberg re-
flexes. All patients had sensory levels from C5 to C7: CS5 for
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1 patient, C6 for 1 patient, C6-7 for 1 patient, and C7 for 2
patients. In addition, 1 patient showed bilateral dorsal inter-
osseous muscle atrophy. (Table 3, Fig. 2).

Discussion

The following are the important findings of this study: 1)
4 of 12 patients (33.3%) with C4-5 intervertebral level le-
sions showed generalized hyperreflexia; 2) 9 of 24 patients
(37.5%) with C5-6 intervertebral level lesions showed ab-
sent biceps and brachioradialis reflexes; 3) 6 of 24 patients
(25%) with C5-6 intervertebral level lesions showed bilat-
eral finger jerks, with 5 patients showing increased and 1 pa-
tient showing decreased biceps and brachioradialis reflexes
(inverted radial reflexes); and 4) 5 patients without any ap-
parent MRI findings showed neurological signs consistent
with cervical compressive myelopathy. The patellar reflexes
were preserved or increased in most cases, except in those
(usually elderly) patients who also had lumbar root lesions.
C3-4 intervertebral level myelopathy was only diag-
nosed in one patient. She showed generalized hyperreflexia,
which was similar to that reported previous studies [1, 3, 5].
Because numb and clumsy hands due to C4 or C5 (C3-4 in-
tervertebral level) lesions have been reported previously [9],
objects dropping by the patient’s left hand may be due to
hand clumsiness and may represent a specific symptom of
C3-4 intervertebral level cervical compressive myelopathy.
The fasciculus cuneatus occupies most of the ventral aspect
of the column adjacent to the commissure from the second
to sixth cervical cord segment [9]. Clumsy hand due to C3-4
intervertebral level cervical compressive myelopathy may be
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Table 3. Clinical Characteristics of Minimal Change Myelopathy

Patient  Age/Sex  Biceps Brachi Triceps PTR Level Complaint Others
1 75/M A+ A - Cc7 Weakness L/E Bilateral DIO
atrophy
2 36/F A4+ +++ +++  C6 Tingling Rt 2,3 f.  Finger jerks,
Warten. +
3 15/F + + ++ ++ C6-7  Pain of Rt U/E -
4 57/F +++ +++ e ++  C7 Tingling in both Finger jerks,
L/E Vib. D.
5 68/F +++ A+ ++ (o) Blindness of right -
eye

Brachi = brachioradialis; PTR = patellar tendon reflex; L/E = lower extremities; DIO = dorsal interosseus; Rt = right; f. =
fingers; Warten. = Wartenberg; U/E = upper extremities; Vib. = vibration; D. = disturbance.

associated with this anatomical feature of fasciculus cunea-
tus.

The C4-5 intervertebral level corresponds to the C6 spi-
nal cord segment, suggesting that C4-5 intervertebral level
myelopathy must show C6 segmental signs. In this study, 5
patients (41.7%) showed decreased biceps and brachioradia-
lis reflexes corresponding to the C6 spinal cord segments.
However, 4 of 12 patients (33.3%) showed generalized
hyperreflexia, and these findings correspond to the lesions
above the C6 spinal cord segments. The sensory levels pre-
sented by C4-5 intervertebral level lesions in this study were
C5, C5-6, C6, and Th3. These findings suggest that C4-5 in-
tervertebral level lesions not only affect the C6 spinal cord
segments but also affect the C5 spinal cord segments or
another more rostral segment. Pre- and post-fixed brachial
plexus anomalies have been described. The presence of in-
tra- and extra-dural anastomoses anomalies might explain
the variation in physical findings in patients with lesions at
similar levels.

The C5-6 intervertebral level corresponds to the C7 spi-
nal cord segment, suggesting that C5-6 intervertebral level
myelopathy must show C7 segmental signs. In this study,
5 of 24 patients (20.8%) showed decreased triceps reflexes,
and 3 patients (12.5%) showed inverted triceps reflexes.
These findings correspond to the C7 spinal cord segments.
However, 9 patients (37.5%) showed decreased or absent bi-
ceps and brachioradialis reflexes, which correspond to the
C6 spinal cord segments. The most probable explanation for
this is C6-7 is the segment corresponding to the C5-6 inter-
vertebral level. C5-6 intervertebral level lesions may cause
both C7 myelopathies and C6 radiculopathies [4]. However,
decreased or absent biceps and brachioradialis reflexes of
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present patients were usually bilateral. Present patients did
not complain radicular pain. Therefore, explanation by com-
plication of myelopathy and radiculopathy seems unlikely.

Six of the 24 C5-6 intervertebral level myelopathy pa-
tients (25%) showed bilateral finger jerks, which were elic-
ited by the biceps and brachioradialis reflexes; 5 of these 6
patients showed increased biceps and brachioradialis reflex-
es. The sensory levels were C5-6, C6, and C7. These find-
ings also suggest that C5-6 intervertebral level lesions not
only affect the C7 spinal cord segments but also affect the C6
spinal cord segments or may be caused by upward stimula-
tion, namely, a caudal lesion that stimulates a more rostral
segment.

One patient with a C6-7 intervertebral level lesion
showed inverted triceps reflexes. Another patient complained
of tingling sensations in all the extremities. These findings
suggest that C6-7 intervertebral level lesions may affect the
C7 spinal cord segments or another more rostral segment.

Five patients showed neurological signs consistent with
cervical compressive myelopathy without any apparent le-
sions on the MRI. There may be such condition as congeni-
tally based hyperreflexia, or this may be just a real deviation
from what is considered normal. Some possible explanations
for these findings may include psychosomatic disease, hyste-
ria, or malingering. However, signs are the physical findings
by clinicians, and there seem to be background changes cor-
responding to the signs. Although a usual MRI study may not
be able to detect the lesions associated with these conditions,
a dynamic MRI study with neck extension or flexion may
reveal the lesions in these patients.

Previous studies have shown that the C4-5 interverte-
bral level corresponds to the C6 spinal cord segment, and
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the C5-6 intervertebral level corresponds to the C7 spinal
cord segment [1, 3, 4]. However, another study has reported
that C5-6 level lesions that manifested as dysesthesia of the
thumb and index finger [5], with muscle stretch reflexes in
the biceps and brachioradialis were diminished, whereas
C6-7 level lesions that manifested dysesthesia of the middle
fingers, with muscle stretch reflexes in the triceps were di-
minished [5]. Anatomically, C4-5 intervertebral level cor-
responds to the C5 segment, and C5-6 intervertebral level
corresponds to C6-7 segment [13]. These anatomical find-
ings match our results. Consequently, the C4-5 intervertebral
level lesions not only affect the C6 spinal cord segments but
also affect the C5 or another more rostral segment, and the
C5-6 intervertebral level lesions not only affect the C7 spinal
cord segment but also affect the C6 or another more rostral
segment.

Although this study has provided valuable insight into
the signs and symptoms important for level-specific diagno-
ses, it does have a few limitations. The number of patients
with C3-4 and C6-7 intervertebral level lesions was small.
The minimal change myelopathy patients did not undergo
the dynamic MRI study. There was no age-matched control
group. Generalized hyper- or hypo-reflexia may be not un-
common in normal subjects. Finger jerks may also be posi-
tive in normal subjects without other evidence of cervical
myelopathy. Most of the patients only had mild or moderate
myelopathy. However, because the number of patients stud-
ied here was considerable, we believe that the results of this
study are reliable.

The C4-5 intervertebral level lesions can manifest as
generalized hyperreflexia. The C4-5 intervertebral level le-
sions not only show C6 segment signs but also show C5 or
other more rostral segment signs. Some patients with C5-6
intervertebral level lesions do not show any biceps and bra-
chioradialis reflexes, and other patients can be characterized
by finger jerks with increased biceps and brachioradialis re-
flexes. Thus, C5-6 intervertebral level lesions not only show
C7 segment signs but also show C6 or other more rostral seg-
ment signs. Furthermore, some patients showed neurological
signs consistent with cervical compressive myelopathy even
though the MRI showed no apparent lesions.
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