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Summary

Between 1976 and 1983, 251 patients underwent surgery for the
treatment of cervical degenerative disc disease. Anterior microsur-
gical discectomy at one or more cervical segments without interbody
fusion was performed in each case. 109 patients with radiculopathy
and 55 patients with myelopathy were followed up clinically 1 to 8
years postoperatively. A soft disc lesion was found in 72, a hard disc
lesion in 92 patients. Of all radicular symptoms and signs, brachialgia
and motor deficits of the upper extremities showed the highest im-
provement rates. The medullary complaints were improved in 80%,
the progression of the disease was arrested in 93% of myelopathic
cases.

An excellent or good long-term result was achieved in 82% of
patients with radiculopathy and 55% of those with myelopathy. The
outcome was best in cases with soft disc lesions, with monosegmental
disease, in individuals under 50 years of age, and in patients with a
sudden onset and a short duration of symptoms. These results are
comparable with those obtained by other surgical methods.

Keywords: Cervical spine; radiculopathy, myelopathy; disc-
ectomy without fusion.

Introduction

Different types of cervical disc lesions cause either
nerve root or spinal cord compression, or both, leading
to the clinical picture of radiculopathy and/or
myelopathy 7!, Various operative procedures for the
treatment of this degenerative disease have been de-
scribed. During the past 3 decades the anterior cervical
surgery with interbody fusion > ' ¢7- 7 gained impor-
tance and was adopted by numerous authors. Never-
theless excellent results were achieved with each tech-
nique.

The first reports on anterior discectomy without
interbody fusion 7 % 3% 3% 35 57. 77, 78 showed that the
bone graft in anterior cervical disc surgery is not es-

sential for the success of this operation. We adopted
this method in 1976 in our institution and use anterior
spondylodesis 7> mainly for the treatment of posttrau-
matic unstable cervical spine.

The present study deals with preoperative and op-
erative findings in 251 consecutive patients suffering
from degenerative cervical disc disecase who were
treated by anterior cervical discectomy without inter-
body fusion. Clinical long-term results in 164 patients
are analyzed. The type of disc lesion receives special
attention because of its operative importance and prog-
nostic value.

Clinical Material and Methods
Patients

Between January 1976 and December 1983, 251 patients under-
went surgery for the treatment of cervical degenerative disc disease.
All of the patients had previously received conservative treatment
for at least four weeks, however, their condition nevertheless pro-
gressively deteriorated.

One hundred and forty-six patients (58%) presented the clinical
picture of a lateral cervical disc syndrome and 105 patients (42%)
that of a medial cervical disc syndrome. Of the patients, 185 (73%)
were men and 66 (27%) were women. Age ranged from 25 to 79
years. The mean age in patients with radiculopathy was 47, in those
with myelopathy 54 years (p<0.001). The frequency of radicular
and medullary symptoms was the same in men and women.

History

Twenty-three percent of the patients suffered an acute onset of
symptoms, 77% a gradual one. Patients with soft disc lesions and
radicular symptoms had the highest incidence of sudden onset (73%),
those with hard disc lesions and medullary symptoms the highest
incidence of gradual onset of symptoms (38%) (p<0.001). The du-
ration of symptoms ranged from 5 days to 25 years (mean 21 months).
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In 37% of patients the symptoms lasted less than 4 months, in
30% between 4 and 12 months, and in 33% longer than 12 months.
In patients with hard disc lesions and myelopathy the symptoms
lasted significantly longer than in patients with soft disc lesions and
radiculopathy (p <0.001). Thirty-six patients (14%) had a previous
history of cervical injury. In 106 patients (42%) the cervical disc
symptoms were associated with more or less pronounced complaints
caused by lumbar discopathy, 13 patients (5%) had already had a
previous lumbar disc operation. Five patients (2%) had a Klippel-
Feil deformity. Two of them presented with radicular, three with
medullary symptoms. All of them had hard disc lesions in 1 or 2
adjacent cervical segments.

Four patients (1.6%) had undergone previous cervical disc op-
eration (Cloward procedure) in an adjacent segment in another in-
stitution.

Clinical Evaluation

One hundred and forty-six patients (58%) presented with purely
radicular symptoms and 28 (11%) with purely medullary signs. In
77 (31%) the myelopathic symptoms and signs were combined with
radicular ones. Myelopathy in this study refers to both groups to-
gether, pure myelopathy and combined radiculo-myelopathy. Of the
patients with radicular complaints, 29% had ‘monoradicular, 71%
multiradicular symptoms and signs. The most frequent complaint
in patients with radiculopathy was radicular type pain (Fig. 1), the
C 6 dermatome being affected in most of the cases.

In patients with myelopathy the most frequent initial symptom
was a spastic gait disturbance. These patients also had the longest
duration of symptoms (mean 34 months).

Positive contrast myelography (Duroliopaque, Amipaque) was
performed in 95% of the patients. Due to an overlap, a discography
was performed in 35% and a computed tomography of the cervical
spine in 19% of cases. Electromyography was carried out in 54%
of the patients.

Follow-Up

Follow-up data were obtained from questionnaires (answered by
183 patients) and from the neurological examination of 164 patients
undertaken between 12 months and 8 years postoperatively (mean
3.3 years postoperatively).

One hundred and nine patients (66%) belonged to the group
with radicular, 55 (34%) to that with medullary complaints. Seventy-
two patients (44%) had soft disc, 92 (56%) hard disc lesions.

All data were coded and analyzed statistically by means of the
SPSS computer programme.

Results
Operative Findings

The standard anterior approach is used as described
by Cloward '°, from the right side. Under magnifica-
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tion of an operating microscope, all disc material is
removed, including the cartilaginous plates. Special
care is taken to remove all posterior and lateral osteo-
phytes and spurs on both sides, even in cases with pure
soft discs, to prevent root compression when the inter-
space narrows postoperatively, as has been suggested
by other advocates of this procedure ' 3% %,

A detailed description of the operative procedure is
given by Seeger . The patient is allowed out of bed
with a cervical collar the day after the operation.

All of our operations were performed by 12 neuro-
surgeons, 80% of them by 5.

In total, 371 cervical discs have been removed in
251 patients. The most frequently affected segment was
C 5/6 (Fig. 2). The operative finding was a ruptured
disc (soft disc lesion with perforated posterior longi-
tudinal ligament and free sequestra) in 89 segments
(24%), a soft protrusion (soft disc lesion, posterior
longitudinal ligament not perforated) in 51 segments
(14%), and lateral and/or dorsal osteophytes (hard disc
lesion, according to the terminology of Odom and
Scoville ® ™) in 231 segments of discectomy (62%).

Soft protrusions may be combined with osteophytes;
in these cases only the predominant lesion which was
responsible for the clinical symptomatology was con-
sidered. Epidural disc fragments (free sequestra) were
found in 43% of patients with radicular and in 25%
of those with medullary symptoms (p<0.01), in 64%
of the patients with soft discs.
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Soft disc lesions were predominantly monosegmen-
tal (mean 1.2 segments), hard disc lesions frequently
bi- or trisegmental (mean 1.6 segments, p<0.001). The
posterior longitudinal ligament was left intact in 22%,
was removed unilaterally in 31%, and completely in
47% of cases.

One hundred and forty-five patients (57.8%) were
operated on at one cervical level, 93 patients (37%) at
two, 12 patients (4.8%) at three, and one patient (0.4%)
at four levels. Older patients had multisegmental disc-
ectomies more often than younger ones. The number
of surgically treated levels also differed according to
sex, type of lesion, and clinical symptomatology: males,
patients with hard disc lesions, and those with med-
ullary symptoms had significantly more multisegmental
lesions than the other groups.

In 19 patients with involvement of two or more
levels, both hard disc and soft disc lesions were found
in the same patient but at different segments. In order
to allocate the patient to one of the two groups soft
disc—hard disc, only the segment with the main finding
was considered in these cases. This resulted in the dis-
tribution: 110 patients with soft disc lesions (44%) and
141 patients with hard disc lesions (56%).

Soft disc lesions led significantly more frequently to
the clinical picture of radiculopathy (79%), hard disc
lesions more frequently to that of myelopathy (55%)
(p<0.001).

The distribution according to the type of lesion was

hard discs

Fig. 2. Frequency of disc prolapses related
I to the cervical segments and the type of
lesion
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unrelated to sex, but significantly related to age and
duration of symptoms. Sixty percent of the patients
under 50 years of age had soft discs, 70% of the patients
over 50 years had hard discs (p<0.001). The mean
duration of symptoms in patients with soft discs was
8.5 months, in those with hard discs 31 months
(p<0.001).

Both, hard and soft disc lesions, occurred pre-
dominantly in the lower cervical spine (Fig. 2).

Complications

There was no operative mortality. In one patient
suffering from severe myelopathy a persistent deteri-
oration was observed postoperatively, probably due to
medullary contusion. In another patient with radicu-
lopathy, a slight paraparesis occurred postoperatively,
which disappeared within a few hours.

In two patients a cervical root was injured during
the operation without there being any additional post-
operative deficits. An epidural haematoma occurred in
four patients (1.6%) and required reoperation.

Less severe complications due to the anterior ap-
proach, e.g., Horner’s syndrome, transient recurrent
nerve palsy, dysphagia, and wound infection occurred

Clinical Outcome

On the day of discharge from the hospital, the pre-
operative complaints had been relieved in 7%, mark-
edly improved in 41%, partially improved in 39%, were
unchanged in 8%, and worse in 5%. The postoperative
stay varied from 1 to 42 days, the average hospital
period was 5.6 days.

According to the patients’ self estimation, com-
plaints were improved more often among the soft disc
lesions than the hard discs and more often in radicu-
lopathy than in myelopathy patients (Table 1).

Brachialgia and radicular motor deficits showed the
highest improvement rate in patients with radiculo-
pathy, whereas in patients with myelopathy the spastic
gait disturbance was least responsive to the surgical
treatment (Table 2).

The clinical results of surgery at the time of follow-
up examination were categorized according to the cri-
teria of Roosen and Grote % (Table 3). The results were

Table 1. Self-Estimation of Overall Operative Result in 183 Patients,
Related to the Type of Lesion and Symptomatology

in twelve patients (4.8%). Groups improved Not improved
Five patients (2%) had reoperations in the same N % N %
level due to recurrent complaints between 5 months . _
and 5 years after the operation. Fourteen other patients Soft disc lesion 72 o1 7 ?
y per - Trourte patiel Hard disc lesion 72 69 32 31
(5.6%) underwent anterior cervical discectomy during _
.. . . . . Radiculopathy 100 86 16 14
this time in adjacent segments. The complications will
) - - s Myelopathy 44 66 23 34
be published in more detail elsewhere °.
Table 2. Relief of Symptoms and Signs in Patients with Radiculopathy and Myelopathy
Symptoms and signs No. of patients Percentage
Cured Improved Stabilized Worsened
Radiculopathy
Neck pain 139 29 36 24 11
Brachialgia 131 78 6 12 4
Radicular motor deficit 139 60 22 8 10
Radicular sensory deficit 147 29 24 35 12
Reflex changes 124 18 18 47 17
Muscle atrophy 61 52 20 18 10
Myelopathy
Spastic gait disturbance 50 30 2 64 4
Ataxia 39 54 0 46 0
Motor deficits 24 71 0 12 17
Sensory deficits 13 77 0 23 0
Hyperreflexia 49 20 20 49 11
Sphincter disturbances 20 50 20 25 5
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Table 3. Clinical Categories for Evaluation of Late Results ( According

to Roosen and Grote %)

Grade Definition

I Symptom-free. No neurological deficit. (Excellent)

I Subjective complaints markedly improved. Mild, well com-
pensated neurological disorders. (Good)

I Complaints unchanged, preoperative neurological status
improved. (Fair)

v No change in symptoms and neurological findings

v Deterioration in patients condition. (IV+V Poor)

definitely better in the radiculopathy and soft disc
groups than in the myelopathy and hard disc groups
(Table 4).

The mean value of the outcome variable (1 to 5)
was calculated for comparison of the patient groups:
1.95 for the entire patient population (164 patients),
1.50 for patients with soft discs and radiculopathy, 1.80
for patients with soft discs and myelopathy, 1.86 for
patients with hard discs and radiculopathy, and 2.75
for patients with hard discs and myelopathy.

The differences between the groups compared are
statistically significant. Patients with soft discs and rad-
iculopathy achieved the best, those with hard discs and
myelopathy the worst long-term result.

long-term result (mean outcome variable of 3.36 as
compared with 1.61 in the group not involved in any
proceedings) °.

Radiological Findings

Standard antero-posterior, oblique and lateral flex-
ion-extension films were taken at two days, between
six months and one year postoperatively and at follow-
up review.

The initial radiological changes following operation
were a subtotal obliteration of the involved disc space,
an osseous defect of the adjacent dorsal spurs, and a
slight motion at the operative site without impairment
of cervical stability.

Follow-up radiographic studies (mean 3.3 years
postoperatively) revealed in 75% a complete osseous
fusion; however, there was functional stability of the
cervical spine in all patients. A mean kyphotic angu-
lation of 4.8° occurred in the segment of discectomy
regardless of the type of lesion. Limitation of mobility
of the cervical spine was slight in monosegmental op-
erations and reduced by 50% in bi- and trisegmental
discectomies. Postoperative course as well as clinical
long-term results were not significantly influenced by
the postoperative X-ray appearance.

Table 4. The Clinical Long-Term Result According to Symptomatology and Type of Lesion

Groups No. of patients Mean result Grade p-value
I i1 111 1A% A%

Radiculopathy 109 1.67 56% 26% 13% 5% 0

Myelopathy 55 2.49 24% 31% 25% 13% 7% 0.0002

Soft disc lesion 72 1.56 60% 26% 11% 3% 0

Hard disc lesion 92 2.25 34% 28% 22% 12% 4% 0.0000

The result was not significantly linked to sex, pre-
operative occupation, preoperative trauma, and lum-
bar discopathy associated with cervical discopathy, nor
did it vary significantly among the different neurosur-
geons.

Among the factors which significantly influence the
operative outcome, the type of disc lesion is of major
importance (Table 4). The patient’s age at the time of
operation, the pattern of the onset of symptoms, the
duration of symptoms, and number of involved levels
markedly influence the surgical result (Table 5).

A group of 11 patients who at the time of follow-
up were involved in annuity proceedings had the worst

Table 5. Factors Which Influence the Surgical Result

Factors No. of Mean value p-value
patients of result

< 50 years 87 1.72
Age > 50 years 77 2.22 0.003
Onset of sudden 36 1.48
symptoms gradual 128 2.08 0.000
Duration of <4 months 69 1.69
symptoms >12 months 58 2.36 0.000
No. of monosegmental 96 1.76
levels multisegmental 68 222 0.008
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Radiological data will be published in more detail

elsewhere 2.

Discussion

The objective of this retrospective investigation was
to compile the late results of cervical ventral discectomy
in order to be able to assess better the value of this
method, which has not yet found general acceptance.

As has been pointed out by several authors '% 347
51,37, 65, 80 the primary goal in anterior cervical disc
surgery is removal of the disc fragment or osteophyte
causing the compression in order to relieve the pressure
on the cervical nerve root and/or the spinal cord. Still,
there is some disagreement in the literature about how
to treat the osteophytes and the posterior longitudinal
ligament.

We agree with other authors
49,31, 57 65, 80 that the posterior osteophytes should be
removed completely and we perform anterior bilateral
foraminotomy to prevent root compression by nar-
rowing of the intervertebral space after discectomy.
Incomplete removal of posterior osteophytes made re-
operation necessary in five cases of our series.

Some authors do not find it necessary to resect the
posterior longitudinal ligament * '* 26 57 66. 8 gthers

do it & 192932, 37. 43, 44.49.51. 80 o1 remove the ligament
63, 81

8, 19, 20, 31, 36, 38, 43, 44, 46,

routinely

Sometimes the thickened ligament can buckle after
narrowing of the intervertebral space, thus causing cord
or root compression '°. Th our series this occurred in
at least three patients who were re-explored and whose
symptoms were relieved after the thickened and swollen
ligament had been resected.

The high incidence (35%) of a perforation of the
posterior longitudinal ligament with free herniated disc
fragments in our series made partly or complete re-
moval of the ligament necessary in 78% of the cases.
Therefore we consider it important to try to clinically
and radiographically distinguish between a soft pro-
trusion and a ruptured disc with free herniated disc
fragments. High resolution computed tomography >,
eventually combined with intrathecal ® or intrave-
nous "° administration of contrast medium, or mag-
netic resonance tomography > ¢ can be very helpful
in demonstrating the exact location of a herniated disc.
Additionally, a free herniated disc fragment may be
suspected according to the clinical signs, e.g., sudden
onset and short duration of symptoms. In these cases,
resection of the posterior longitudinal ligament is es-
sential and a rather accurate prediction concerning the
outcome is possible.

Some authors failed to distinguish between the two
clinical pictures of radiculopathy and myelopathy when
reporting the results 26 3 64 8083 Qur experience has
shown that the operative outcome is significantly better
in radicular cases than in myelopathic ones, which con-
curs with other reports 2>,

The majority of authors perform discectomy with-
out fusion mainly in cases with nerve root
compression 14 & 9 16: 19: 24-26, 28, 20,31, 32, 35, 37, 41, 43, 44,
47,51, 57, 64, 65.69.80,83 Qur own results in radicular cases
correlate well with the results of those series and also
with the results of other series obtained with different
operative methods > 0 18:27.33.47.55.56.72 ‘Nevertheless,
many authors employ anterior discectomy without fu-
sion also for treatment of spinal cord compression due

to cervical degenerative disc disease !+ 8- 2 26,29, 31.32. 38,
41, 43, 44, 46, 48, 49, 52, 61, 64, 80

Our results, in contrast to other reports & 3% 38 5.

, clearly demonstrate that anterior cervical discec-
tomy is quite effective in the surgical treatment of cer-
vical myelopathy. The progression of this disease was
arrested in 93% of our cases, 80% improved, and 55%
achieved a desirable late result. This concurs with the
results of other authors using the same method ' 2> >
38,41, 46.49. 61 and with the results obtained by anterior
discectomy with fusion !4 !5 17 18. 40, 42.50. 62 o 1y
laminectomy 14, 15, 20, 22, 30, 82‘

84

There are different opinions in the literature with
regard to the factors which influence the operative out-
come. According to our series the following factors are
of major importance: type of disc lesion, age at op-
eration, pattern of onset of symptoms, duration of

symptoms, and number of operated levels.

In agreement with several authors * ' % 37- ¢ and

contrary to the reports of others *7, in our series patients
with soft disc lesions achieved a significantly better
outcome than patients with hard discs (radicular and
myelopathic cases being considered together) or pa-
tients with soft discs and myelopathy had a similar
outcome to patients with hard discs and radiculopathy.

In our series of 251 patients, those with soft disc
lesions predominantly developed symptoms of nerve
root compression. This concurs with other series *!.
Twenty-seven of the patients with soft discs, however,
developed medullary symptoms. Two of them showed
the clinical picture of pure myelopathy, in the remain-
ing 25 the medullary symptoms were combined with
radicular ones. As O’Laoire has emphasized ', it is
essential to differentiate compression of the spinal cord
due to prolapsed cervical disc from that due to cervical
spondylosis, because disc excision in cases of cord
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compression due to prolapsed intervertebral disc car-
ries an excellent prognosis. We fully agree with this
statement.

We found that the outcome in younger patients (un-
der 50 years of age—50 being the mean age of our
series) was significantly better than the outcome in
older individuals (over 50 years). Like other authors 2!,
we could find a correlation between age at the operation
and type of lesion. Soft discs occur more frequently in
younger persons than in older ones.

Patients with a sudden onset and a short duration
of symptoms (less than four months) had a significantly
better long-term result than those with gradual onset
and a duration of symptoms exceeding 12 months,
which underlines the importance of early operation.
This finding correlates with that of other authors 2%,
The group of patients with sudden onset and symptoms
lasting less than 4 months consisted predominantly of
individuals with soft disc lesions and radicular symp-
toms. This too explains the good outcome in these
patients.

Finally, similar to other series , patients with a
single level of discectomy achieved a significantly better
result than patients where two or more levels were
involved. There is also a correlation between the num-
ber of levels involved and type of lesion, age, sex and
symptomatology. Soft disc lesions occur more fre-
quently at a single cervical level than hard discs. Mul-
tisegmental disease was found predominantly in older
individuals, in males, and in patients with medullary
symptoms.

In conclusion, we consider anterior discectomy with-
out fusion for the treatment of cervical radiculopathy
and myelopathy a safe, effective and technically simple
procedure, which produces equally good results with-
out major complications, as has been previously

pointed out by several authors 6 23 26 28, 32, 38, 47, 64, 69,
83

37,39
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