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Physical Signs and Clinical Features of Cervical
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Study Design: Retrospective cohort study.

Purpose: The present study aimed to examine the characteristics of physical signs in elderly patients with cervical myelopathy (CM)
and to compare the findings in three different age groups.

Overview of Literature: As the global population ages, the incidence of CM in elderly patients is increasing.

Methods: We evaluated 100 consecutive surgical patients with CM and divided them into the following groups: 80s (34 patients;
mean age, 83.9 years), 70s (33 patients; mean age, 73.9 years), and 69 or younger (33 patients; mean age, 60.9 years). The clinical
symptoms and physical signs were evaluated and recorded.

Results: Although the recovery rate decreased with increasing age, all groups demonstrated a significant improvement in clinical
symptoms relative to preoperative values. The Hoffman sign and hyperreflexia of the triceps tendon were, respectively, present in
82% and 88% of patients in the 80s group, 74% and 64% of those in the 70s group, and 63% and 82% of those in the 69 or younger
group, with no significant difference among the groups. In contrast, the rates of hyperreflexia of the patellar and Achilles tendons
were, respectively, 59% and 32% in the 80s group, 85% and 48% in the 70s group, and 91% and 70% in the 69 or younger group,
with significant differences.

Conclusions: The positivity rate of the lower extremity hyperreflexia decreased significantly with increasing age in patients with
CM. The absence of hyperreflexia, particularly lower extremity, is not uncommon in elderly patients with suspected CM.
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Introduction

With the ever-increasing aging population, the incidence
of cervical myelopathy (CM) in elderly patients has also
been increasing. According to a United Nations survey,
the number of people of exceedingly advanced ages is
increasing: the global population aged 80 years or older is
projected to grow from 125 million in 2015 to 202 million
in 2030 and to 434 million in 2050 [1]. Reports on surgi-
cal outcomes in elderly CM patients, especially those aged
80 years or older, have suggested that appropriate surgical
results can be obtained if the patients were correctly se-
lected and the procedures were properly performed [2,3].

The diagnosis of CM in elderly patients may occasional-
ly be complicated because of complex physical findings re-
lated to aging or the presence of complications (e.g., lum-
bar canal stenosis, diabetes) that may mimic myelopathic
signs. Despite significant advances in our understanding
of this disorder, the majority of physical signs and clinical
tests to detect CM are poor to moderate in quality [4], and
Rhee et al. [5] demonstrated that not all patients with CM
exhibit characteristic findings of myelopathy. Hence, it is
important to check for physical signs when diagnosing
CM, because CM is a clinical diagnosis based on a history
of myelopathic complaints, myelopathic signs on physical
examinations, and advanced imaging studies showing cor-
relative compression of the cervical spinal cord. Although
several reports have described the clinical features and
surgical outcomes of patients with elderly CM patients
[2,3,6-8], little is known about the prevalence of physical
findings [9]. The purpose of this study was to examine
the physical signs and clinical features of elderly patients
with CM and compare the findings in three different age
groups.

Materials and Methods
1. Patients

This retrospective study of 100 consecutive surgical pa-
tients with CM was conducted between 2008 and 2013.
The inclusion criteria were as follows: (1) history of my-
elopathic symptoms (hand clumsiness, gait instability,
upper and/or lower extremity [L/E] numbness, bowel and
bladder incontinence, etc.), (2) correlative spinal cord
compression (diagnosed on magnetic resonance imaging
[MRI] and/or computed tomography-myelogram), (3)

underwent surgery, and (4) improved symptoms after the
surgery. These criteria constituted the “gold standard” to
confirm a diagnosis of CM [5]. The exclusion criteria were
as follows: (1) trauma, (2) tumor, (3) re-operation, and
(4) presence of radiculopathy alone. The patients were
divided into three groups depending on their age: 80s (34
patients; 15 men and 19 women; range, 80-91 years; aver-
age, 83.9 years); 70s (33 patients; 18 men and 15 women;
range, 70-79 years; average, 73.9 years); and 69 or young-
er (33 patients; 25 men and eight women; range, 41-69
years; average, 60.9 years).

2. Clinical and radiological examinations

The physical signs, including the results of the manual
muscle testing and 10-second grip-and-release test [10],
were evaluated by a single spine surgeon with more than
20 years of experience (T.H.). Myelopathic signs were
evaluated as the presence of hyperreflexia of the biceps,
brachioradialis, triceps, patella, and Achilles tendons.
Hyperreflexia was defined as the presence of a tendon re-
flex >grade 3 (0O=absent, 1=hypoactive, 2=normal, 3=hy-
peractive without clonus, 4=very hyperactive, often with
clonus) [11]. Provocative signs of the upper extremities,
including the Hoffman sign and inverted brachioradialis,
were also evaluated. Neurologic conditions were assessed
using the scoring system developed by the Japanese Or-
thopedic Association (JOA) (-2 to 17; total for normal
patients=17) [12]. The presence or absence of diabetes was
evaluated to account for comorbidities that may produce
physical findings. All patients underwent high-resolution
T1- and T2-weighted MRI imaging before surgery. The
high signal intensity of the spinal cord on T2-weighted
MRI images (evidence of cord signal changes and/or my-
elomalacia) was assessed. Preoperatively, we performed
myelography in all the patients to check for lesions in the
cervical and lumbar regions. We defined lumbar lesions
as contrast medium defects at one or more lumbar spine
levels. All patients were treated using an expansive open-
door laminoplasty technique [12] with the aid of a surgi-
cal microscope [3,13].

The preoperative duration of myelopathic symptoms
was assessed, and the postoperative recovery rate was
calculated by considering the JOA score. The following
formula was used to calculate the recovery rate [12]: re-
covery rate (%)=(postoperative JOA score—preoperative
JOA score)x100/(17-preoperative JOA score).
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This study was conducted in accordance with the ethical
standards of the institutional review board of the National
Hospital Organization, Kure Medical Center, and Chu-
goku Cancer Center (approval no., 28-34) and the 1964
Declaration of Helsinki and its subsequent amendments
or comparable ethical standards.

3. Statistical analysis

Statistical analysis was performed after creating a database
using the software package JMP ver. 7.0 (SAS Institute
Inc., Cary, NC, USA). The significance of differences in
parameters was assessed using the chi-square test, Krus-
kal-Wallis test, and Mann-Whitney test. Statistical signifi-
cance was defined as a p-value of less than 0.05.

Results

1. Prevalence of physical signs among the three age
groups (80s, 70s, and 69 or younger)

The positivity rates for provocative signs of the upper
extremities (Hoffman, inverted brachioradialis) were
not significantly different among the three groups. The
positivity rates for triceps hyperreflexia (64%-88%) and
the Hoffman sign (69%-82%) were high, indicating that
these upper extremity (U/E) signs were highly sensitive in
all three age groups (Table 1). In contrast, the rate of L/E
hyperreflexia significantly diminished with increasing age,
and CM patients, especially those aged 80 years or older,

Table 1. Prevalence of physical signs among three age groups

Age group (yr)

Variable p-value

70s 69 or younger

Provocative signs

Hoffman® 82 74 69 NS
inverted BR 38 39 55 NS
Hyperreflexia

Biceps” 65 67 70 NS
BR? 38 27 24 NS
Triceps” 88 64 82 NS
Patella’ 59 85 91 <0.05*
Achilles” 32 48 70 <0.05*

Values are presented as %.
NS, not significant; BR, brachioradialis.
*p<0.05 (statistically significant). °)By chi-square test.
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did not always have L/E hyperreflexia.

The was no difference in the incidences of muscle
weakness, diabetes, or the duration of symptoms among
the three groups, nor was there an association between
high signal intensity of the spinal cord on T2-weighted
MRI images. However, the results of the 10-second grip-
and-release test decreased, and lumbar lesions increased
significantly with increasing age (Table 2). On MRI, the
compressive lesions were most commonly detected at the
C3-4 and C4-5 levels in the 80s group, and the C4-5 and
C5-6 levels in the other two groups (Table 2).

The preoperative JOA score, L/E motor and bladder
functions, and total scores significantly diminished with
increasing age. Although the recovery rate also decreased
significantly with increasing age, all groups, including the
80s, showed significant improvement in comparison with
the preoperative values (Table 3).

2. Patellar tendon reflex, Achilles tendon reflex, and
clinical features

When focusing on the findings of L/E reflex testing, pa-
tients without L/E hyperreflexia (patellar tendon reflex
[PTR] and Achilles tendon reflex [ATR]) were signifi-
cantly older than those with L/E hyperreflexia (Table 4).
The postoperative total JOA scores of those without ATR
hyperreflexia were significantly lower than those of pa-

Table 2. Clinical and radiological features among three age groups

Age group (yr)

p-value
70s 69 or younger

Muscle weakness (MMT <3)" (18) (36) (33) NS
Mean grip-and-release test score” 140 143 173 <0.05*
Diabetics” (24) (30) (21) NS
Lumbar lesion” (70 (67) (30) <0.05*
Mean duration (mo)” 177 185 105 NS
MRI cord signal change” (79) (70) (73) NS
Main level of the incidence on MRI

C3-4 13(38) 4(12) 9(27)

C4-5 15 (44) 15(45) 13(39)

C5-6 6(18) 13(39) 11(33)

C6-7 0 1(3) 0

Values are presented as (%), mean, or number (%), unless otherwise stated.
MMT, manual muscle testing; NS, not significant; MRI, magnetic resonance
imaging.

*p<0.05 (statistically significant]. *By chi-square test. "By Kruskal-Wallis test.
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tients with ATR hyperreflexia; however, even the patients
without ATR hyperreflexia showed significant improve-
ment after surgery.

3. Influence of diabetes and lumbar lesions in Patellar
tendon reflex and Achilles tendon reflex

Patients with lumbar lesions accounted for 56% of all
groups, and among these patients, there were no signifi-
cant differences between patients with lumbar lesions with
and without PTR hyperreflexia; however, patients with
lumbar lesions without ATR hyperreflexia were signifi-
cantly more numerous than those with ATR hyperreflexia

Table 3. Preoperative and postoperative JOA score and recovery rate

Age group (yr)

Variable p-value

70s 69 or younger

Motor function
U/E! 20 21 23 NS
L/E 11 14 20 <0.05*
Sensory function
U/E! 11 1.0 11 NS
Trunk” 17 18 18 NS
L/E? 10 12 12 NS
Bladder function® 13 14 1.7 <0.05*
Preoperative total JOA” 8.0 87 99 <0.05*
Postoperative JOA” 109 118 134 <0.05*
Recovery rate (%) (308)  (379) (49.3) <0.05*

Values are presented as mean or (%), unless otherwise stated.

JOA, Japanese Orthopedic Association; U/E, upper-extremity; L/E, lower-
extremity; NS, not significant.

*p<0.05 (statistically significant). “By Kruskal-Wallis test.

Table 4. PTR, ATR, and clinical findings

PTR
With hyperreflexia Without hyperreflexia

(n=78) (n=22)
Age (yrf? 712 793
Preop JOA? 9.1 7.8
Postop JOA” 123 1.1
Recovery rate (%)” (40.4) (35.3)
Lumbar lesion + (%) (n=56)" (50.0) (77.3)
Diabetic + (%) (n=25)" (21.8) (36.4)

(Table 4). Patients with diabetes accounted for 25% of the
study population, and there were no significant differ-
ences in the number of diabetes patients with and without
PTR hyperreflexia; however, patients with diabetes with-
out ATR hyperreflexia were significantly more than those
with ATR hyperreflexia.

Discussion

In the present study, we examined the physical signs and
clinical features of elderly patients with CM. We demon-
strated that positive rates of L/E hyperreflexia were signifi-
cantly diminished in older patients with CM, especially
those aged 80 years or older.

Rhee et al. [5] demonstrated that characteristic my-
elopathic signs may be absent in approximately one-
fiftth of CM patients and cannot be relied upon to make
the diagnosis. In our study of CM, although the physical
signs of L/E hyperreflexia were not significantly different
among older adults from different age groups, the rate of
L/E hyperreflexia significantly diminished with increas-
ing age. On the other hand, the preoperative symptoms
of L/E motor function deteriorated significantly with age,
although the preoperative clinical motor functions of U/
E did not vary with age. Therefore, in terms of clinical fea-
tures, older patients showed more severe L/E symptoms
(e.g., gait disturbance) compared with U/E; however, they
showed fewer L/E physical signs which may lead to misdi-
agnosis of CM.

Acharya et al. [14] reported that signs of U/E hyper-
reflexia, such as the Hoffman sign or hyperreflexia of the
triceps, were more sensitive in diagnosing CM, and we
showed similar results not only in all groups but also in

With hyperreflexia Without hyperreflexia
p-value (n=50) (n=50) p-value
<0.01* 701 759 <0.05*
NS 9.1 86 NS
NS 125 116 <0.05%
NS (42.4) (36.0) NS
NS (40.0) (72.0) <0.05*
NS (16.0) (34.0) <0.05*

Values are presented as mean or (%), unless otherwise stated.

PTR, patellar tendon reflex; ATR, Achilles tendon reflex; JOA, Japanese Orthopedic Association; Preop, preoperative; Postop, postoperative; NS, not significant.

*p<0.05 (statistically significant). By Mann-Whitney test. "By chi-square test.
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older patients. In addition, the 10-second grip-and-release
test scores decreased depending on the patient’s age,
which should be taken into account during the evaluation
process.

We found that many patients with CM, particularly
those who were older, did not have L/E hyperreflexia. This
may be due to age-related changes in peripheral nerves,
especially the degenerative dropout of large-diameter
myelinated fibers. L/E hyperreflexia in older adults with
CM diminishes because the incidence of peripheral nerve
degeneration may increase with age. Peripheral nerve
degeneration may worsen the L/E motor function in el-
derly patients with CM. Patients with L/E hyperreflexia in
elderly patients with CM tend to show slightly poorer im-
provement, still, they recover from myelopathy symptoms
after surgery. Surgeons should be aware that the absence
of hyperreflexia, particularly of the L/E, is not uncommon
in elderly patients with suspected CM. Theoretically, lum-
bar lesions and diabetic neuropathy may attenuate deep
tendon reflexes. Our results suggest that the presence of
lumbar lesions and/or diabetes did not affect the PTR, but
significantly decreased the presence of ATR hyperreflexia.
This may be due to the length of the peripheral nerves
because the tibial nerve (ATR) is longer than the femo-
ral nerve (PTR). Because it induces a length-dependent
sensorimotor polyneuropathy, peripheral nerve dysfunc-
tion due to lumbar lesions and/or diabetes is more likely
to affect longer nerves [15]. Moreover, the aging process
deeply influences the dysfunction of the peripheral ner-
vous system [16,17]. There were still some patients whose
findings could not be explained; however, aging, lumbar
lesions, and diabetes may be the factors for CM patients
without ATR hyperreflexia.

For other clinical features of elderly patients, our study
revealed that the most compressive lesions were detected
at the C3-4 and C4-5 levels on MRI, corroborating previ-
ous reports [3,6-8]. This may be due to a high susceptibil-
ity to age-related postural changes in the elderly popula-
tion [7].

Jacobs et al. [18] reported the frequent coexistence of
cervical and lumbar degenerative diseases. Our study also
showed coexisting cervical and lumbar lesions in 56% of
all study patients, and in 70% of those aged 80 years or
older. The presence of lumbar lesions increased signifi-
cantly with age.

Older patients tended to have more severe myelopathy
because preoperative L/E motor and bladder function and
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total JOA scores were significantly worse than those in the
other groups [19]. However, these patients still showed
postoperative improvement. Thus, despite the slightly
lower recovery rate for elderly patients, surgery offers
many advantages in keeping them active and indepen-
dent, and elderly candidate patients with the potential to
demonstrate improved activities of daily living should not
be overlooked.

Our study had some limitations: the clinical findings
were assessed by a single surgeon, and we did not examine
the Babinski and clonus signs. Moreover, our study did
not have a control group. These limitations need to be ad-
dressed in future research.

Conclusions

Although the three groups showed no significant differ-
ences in the rate of positive provocative U/E signs, the
positivity rates of L/E hyperreflexia significantly dimin-
ished with increasing age. The absence of hyperreflexia,
particularly of the L/E, is not uncommon in elderly pa-
tients with suspected CM, and surgeons should be aware
of the same. Although pre- and postoperative JOA scores
and recovery rates significantly decreased with increas-
ing age, even patients aged 80 years or older showed sig-
nificant postoperative improvement. Surgical decision-
making should consider other physical signs and imaging
findings, particularly in elderly patients.
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