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Abstract

Purpose To determine the efficacy of total disc replace-

ment (TDR) for the treatment of cervical spondylosis

associated with atypical symptoms.

Methods In this retrospective study, patients with mye-

lopathy and/or radiculopathy related to cervical spondylo-

sis that were treated with TDR were contacted by phone.

Atypical symptoms involved in the questionnaire included

dizziness, headache, nausea, vomiting, blurred vision, tin-

nitus, palpitations, hypomnesia, and abdominal discomfort.

The severity of each atypical symptom was evaluated

separately based on an numerical rating scale. The radio-

graphs and charts before and after the surgery were

reviewed. Paired samples t tests were used to compare the

severity of the symptoms before and after surgery.

Results Between 2003 and 2010, 73 of 133 patients

diagnosed with cervical spondylotic myelopathy and/or

radiculopathy treated by TDR experienced atypical symp-

toms before surgery. The mean follow-up was

34.6 months. There were 47 males and 26 females (mean

age 48.9 years). Of the 73 patients, 41 were diagnosed with

myelopathy; 13 with radiculopathy; and 19 with mixed-

type spondylosis. The incidence of each symptom before

surgery was dizziness (46.6 %), tinnitus (41.1 %), facial

flushing and sweating (41.1 %), palpitations (39.7 %),

headache (35.6 %), hypomnesia (30.1 %), nausea and

vomiting (20.5 %), blurred vision (20.5 %), and gast-

roenterologic discomfort (5.5 %). The severity of the fol-

lowing symptoms improved after surgery: dizziness

(p = 0.000, a = 0.05), headache (p = 0.000, a = 0.05),

nausea and vomiting (p = 0.000, a = 0.05), blurred vision

(p = 0.004, a = 0.05), tinnitus (p = 0.000, a = 0.05),

palpitations (p = 0.000, a = 0.05), hypomnesia (p =

0.010, a = 0.05), and other symptoms (p = 0.030, a =

0.05). The gastroenterologic discomfort did not improve

(p = 0.731, a = 0.05).

Conclusions TDR may have a positive effect on atypical

symptoms associated with cervical spondylotic myelopathy

and/or radiculopathy.

Keywords Cervical spondylosis � Atypical symptoms �
Total disc replacement

Introduction

Patients complaining of symptoms of dizziness, headache,

tinnitus, and blurred vision, are quite common in spinal

clinics. Cervical spondylotic changes are present on

imaging studies, and problems have been ruled out by the

neurologist, otolaryngologist, and other relevant special-

ists. Diagnosis and treatment of these patients are contro-

versial because it is difficult to determine whether the

symptoms are actually caused by the degenerative cervical

changes. Nonoperative therapies, such as immobilization,

non-steroidal anti-inflammatory drugs (NSAIDS), and rest,

are prescribed to most of the patients. Surgery is rarely

indicated for patients presenting only with these atypical

symptoms despite obvious degenerative changes on imag-

ing studies. Surgery is indicated for patients with spond-

ylotic myelopathy or radiculopathy who have failed

conservative therapy. The effects of surgery on myelopathy

and radiculopathy are widely reported in the literature;

however, the effect of surgery on the atypical symptoms
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remains poorly defined [4]. In this study, we report the

surgical outcomes of the atypical symptoms of patients

who were treated by total disc replacement (TDR) for

spondylotic myelopathy and/or radiculopathy.

Materials and methods

A total of 133 patients with cervical spondylotic myelop-

athy and/or radiculopathy treated by TDR from 2003 to

2010 were followed up. Of these patients, 73 exhibited

various patterns of atypical symptoms, such as dizziness,

tinnitus, headache, and blurred vision, in addition to

symptoms of myelopathy and/or radiculopathy. These 73

patients were included in this study. The radiographs and

medical charts before and after the surgery were retro-

spectively reviewed.

There were 47 males and 26 females with an average

age of 48.9 years (range 30–71 year). Forty-one patients

were diagnosed with myelopathy, 13 patients with radic-

ulopathy, and 19 patients with radiculomyelopathy. The

mean follow-up was 34.6 months (range 11–92 months).

The indications to perform cervical TDR in our institute

included (1) myelopathy or refractory radiculopathy due to

degenerative disc disease confirmed by magnetic resonance

imaging (MRI) and/or computed tomography (CT) mye-

logram; (2) no instability on lateral flexion–extension view;

(3) motion preserved at the index level(s); (4) no obvious

facet joint arthrosis; and (5) no congenital bony canal

stenosis.

TDR was performed through a standard Smith-Robinson

approach according to the operation manual. After

decompression (posterior longitudinal ligament routinely

removed), the artificial disc was inserted. The BryanTM

disc (Medtronic, Minneapolis, Minnesota, USA) was used

in 72 patients, and the DiscoverTM disc (Johnson&Johnson,

NJ, USA) was used in one patient. Sixty-two patients had

single level cervical TDR (five cases of C3/4; 12 cases of

C4/5; 35 cases of C5/6; 10 cases of C6/7). Ten patients had

double level cervical TDR (one case of C3/4 and C6/7; five

cases of C4/5 and C5/6; four cases of C5/6 and 6/7). One

patient underwent three-level cervical TDR (C3/4, C4/5,

and C5/6).

A questionnaire including the common atypical symp-

toms was designed. A sample of atypical symptoms eval-

uation form is shown in Table 1. The average severity of

each symptom was scored with a 10 point numerical rating

scale. The proportion of each symptom was also recorded if

the patients had more than one symptom. Patients were

asked to fill in the questionnaire before surgery and at the

last follow-up. The severity of the atypical symptoms

before and after surgery was compared. Statistical analysis

was done by paired-samples t test.

Results

The incidence of each symptom in this series before sur-

gery is shown in Fig. 1. The severity score of symptoms

before surgery and at the last follow-up is shown in Table

2. The improvement rate of each symptom is shown in

Fig. 2 with dizziness, headache, palpitation, nausea and

vomiting improved more than 50 %. The improvement rate

was graded into five groups: \0 (deterioration), 0 (no

change), 0–25, 25–50, 50–75, 75–100 %. The distribution

of improvement rate of each symptom was demonstrated in

Fig. 3.

Discussion

Patients presenting with symptoms of dizziness, headache,

blurred vision, and palpitations are quite common in spinal

clinics. Cervical disc degenerative changes on imaging stud-

ies are usually the only abnormality found after consulting

relevant specialists, such as neurologists, otolaryngologists,
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Fig. 1 The incidence of each

symptom before surgery
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cardiologists, and other relevant specialists. Are these symp-

toms really related to the cervical spine? If they are, then

where is the pathology? Thus far, no convincing pathologic

mechanism has been discovered, and the diagnosis and

treatment of this group of patients are still controversial.

Cervical dizziness [1, 8], headache [11], and angina [5]

have been reported in the literature. Actually, patients usu-

ally present with a constellation of symptoms, not just one

single symptom. Since these symptoms are not typically

associated with cervical spondylosis, here, we use ‘‘Atypi-

cal’’ to include them all. Currently, there is no widely

accepted method for evaluating patients with atypical

symptoms due to the following reasons: (1) symptoms are

very subjective; (2) patients may present with different

combinations of symptoms; (3) the frequency of episodes

varies from patient to patient; and, (4) the proportion and the

severity of each symptom may vary in different episodes.

The mechanism by which the atypical symptoms are

induced is unclear. Mechanical compression of the verte-

bral artery [9] by an osteophyte, vertebrobasilar ischemia

caused by cervical sympathetic nerve compression from

chronic cervical arthritis [3, 6], instability of the cervical

spine [7, 10], and whiplash injury [2] have all been

reported to be associated with the atypical symptoms.

In this series of patients, neither direct compression on

the vertebral artery nor cervical instability was present. The

fact that the atypical symptoms improved significantly after

surgery may indicate a surgical effect. During the TDR

surgery, the disc and the posterior longitudinal ligament at

the same level were removed to achieve complete

decompression of the nerve root and/or spinal cord, and

segmental motion was preserved. So, the positive effect

might be due to the removal of the disc and the posterior

longitudinal ligament and/or to the decompression of the

neural structures (nerve root and/or spinal cord). But we

still can not draw a conclusion on the pathogenesis of these

atypical symptoms based on this study. We tried to deter-

mine the risk factors for the atypical symptoms, including

patient-related and imaging-related factors, such as the age,

sex, structures compressed (nerve root, cord or both), levels

involved, etc., but have not found any association between

these factors and the symptoms yet.

For cervical spondylotic patients complaining only of

atypical symptoms, there is still not a specific diagnostic

test to determine the pathoanatomic etiology responsible

for the atypical symptoms, thus, TDR is rarely indicated.

Though satisfying effect on the atypical symptoms was

achieved by TDR in this study, it seems like an extra

benefit. Since there was not a controlled group in this

study, it is no powerful design to answer the question on

the efficacy of c-TDR for treatment of ‘‘atypical’’ symp-

toms. Cervical TDR should not be or more exactly should

only be very cautiously proposed to patients with ‘‘atypi-

cal’’ symptoms. The encouraging effect on the atypical

symptoms after TDR may imply that the degenerative

cervical spine should be the target of diagnostic tests in

future research.

Table 2 The severity score of

symptoms before surgery and at

last follow-up

SS severity score, FU follow-up

Symptom Preoperative SS (min, max, SD) SS at last FU (min, max, SD) p value

Dizziness 6.74 (3, 10, 1.97) 1.94 (0, 8, 2.20) 0.000

Headache 6.12 (0, 10, 2.41) 2.31 (0, 9, 2.60) 0.000

Nausea and vomiting 5.73 (2, 10, 2.43) 1.13 (0, 6, 2.07) 0.000

Blurred vision 6.40 (3, 10, 1.96) 3.00 (0, 8, 2.98) 0.004

Tinnitus 4.93 (2, 9, 1.95) 2.97 (0, 9, 2.93) 0.000

Palpitations 5.69 (2, 10, 2.25) 1.93 (0, 8, 2.22) 0.000

Hypomnesia 5.59 (2, 10, 2.28) 3.91 (0, 8, 2.54) 0.010

Gastrointestinal discomfort 5.00 (3, 8, 2.16) 4.50 (2, 7, 2.38) 0.731

Facial flushing and sweating 4.50 (0, 8, 2.03) 3.50 (0, 9, 2.42) 0.030

Table 1 A sample of atypical symptoms evaluation form

Patient name: Date:

1. Please tick (H)

the following

symptoms that

you have

2. Please define the

average severity of

each symptom that

you have with a

number from 0 to 10

(Zero means no

symptom, 10 means

most severe)

3. If more than one

symptom is ticked,

please determine

the proportion of

each symptom

among all

symptoms (%)

Dizziness (H) 8 80

Headache (H) 5 10

Tinnitus

Blurred vision (H) 6 10

Palpitations

Nausea and

vomiting

Hypomnesia

Gastrointestinal

discomfort

Facial flushing and

sweating
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In conclusion, TDR may have a positive effect on

atypical symptoms associated with cervical spondylotic

myelopathy and/or radiculopathy. Cervical disc degenera-

tion and the compression of the neural structures might be

the cause of the atypical symptoms.
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