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Editorial

Management of cervical spondylotic myelopathy and
radiculopathy

Most people older than 50 have cervical spondylosis
without any symptoms, apart from a reduced mobility of
the cervical spine. In some cases, however, the nerve
roots and spinal cord are affected, resulting in cervical
spondylotic radiculopathy, cervical spondylotic myelo-
pathy, and combinations of the two. Involvement of
nervous tissue is not, however, necessarily accompanied
by symptoms. '

Pathogenesis, pathology
The main pathogenetic factors in cervical spondylotic
myelopathy and cervical spondylotic radiculopathy were
identified in the 1960s and 1970s,'-6 and although more
recent reviews have provided a better overall picture,7-'2
only a few new facts have emerged.
A narrowing of the spinal canal in a sagittal direction is

still considered to be the most important pathogenetic
factor.81' A bulging or herniated disc, degenerated yellow
ligaments, a fixed subluxation due to disc degeneration,
and microtraumata may be the cause of compression of
the cord, in particular in a constitutionally narrow canal
and in deflexion of the neck.2912 Hypertrophic facet and
uncovertebral joints contribute to cervical spondylotic
radiculopathy by occupying the space in the root canal.
An acquired anteroposterior diameter of less than 11-12
mm results in deformation of the cord, the degree of
which has been shown to be correlated to the severity of
cervical spondylotic myelopathy."3 The salient static mea-
surement is, however, the cross sectional area of the cord.
Almost all patients with a reduction of 30% or more do
not only show symptoms, but also signs of cord involve-
ment.'3 14

As well as bding a factor in spur formation, neck
motion activates symptoms and signs of cervical spondy-
lotic myelopathy.6 7 12 14 15 Examples of the part that move-
ment plays can be found in patients with the disease due
to athetoid cerebral palsy.'6 After the studies by Stoltman
and Blackwood,"7 the pathogenetic role of the dentate lig-
aments in cervical spondylotic myelopathy was consid-
ered to be minimal. Miyazaki and Kirita'8 reported,
however, that in Japanese patients with cervical spondy-
lotic myelopathy caused by an ossified posterior longitu-
dinal ligament, the dentate ligaments fix the cord against
the anterior part of the canal. In these patients sectioning
of the dentate ligaments may spread the tension in the

cord over a greater segment.9 This report has created a
revival of the discussion about the role of these ligaments,
and about the value of their sectioning during a posterior
surgical decompressive procedure.9 The role of ischaemia
is still a matter of debate. Distortion and compression of
small vessels in the cord may have a pathogenetic influ-
ence. 919-2' There is no correlation with atherosclerosis of
major vessels or with obstruction of blood flow in the
anterior spinal artery.822 Opinions about the influence of
venous stasis also remain controversial. The important
role of acute trauma, which is likely to exacerbate any
pre-existing myelopathy in a chronically distorted,
narrowly confined, cord,8 is beyond the scope of this
editorial.

Cervical spondylotic myelopathy is a condition in
which the spinal cord is damaged, either directly by
traumatic compression and abnormal movement, or
indirectly by arterial deprivation, venous stasis, or other
consequences of the proliferative bony changes that
characterise spondylosis.2'
No recent description of the pathology of cervical

spondylosis can compete with the excellent classical
descriptions by Hughes.22

Clinical syndrome: natural course
Cervical spondylosis without foraminal or spinal canal
stenosis does not result in cervical spondylotic radicu-
lopathy or cervical spondylotic myelopathy. The clinical
syndrome of cervical spondylotic myelopathy with spastic
weakness of the legs and numb, clumsy hands was exten-
sively described in the 1950s.2s29

Ebara et al' distinguish between the amyotrophic type
and the myelopathic type of myelopathy hand. The amy-
otrophic hand presents with localised wasting and weak-
ness of the extrinsic and intrinsic hand muscles, but
without remarkable sensory loss or accompanying gait
disturbance. It correlates with a reduced transectional
area of the spinal cord at the C7-Thl segments. It is sim-
ilar to the hand of a patient suffering from spinal muscu-
lar atrophy. By contrast, the myelopathic hand shows
spastic dysfunction and deficient pain sensation and a
reduction in spinal cord diameter at higher levels.

Amyotrophic lateral sclerosis, multiple sclerosis,
syringomyelia, and high cervical or cerebral processes are
still the most common diagnostic errors, but because of
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magnetic resonance imaging (MRI), it is now easier to
detect them preoperatively compared with a decade
ago. 31-33

Clarke and Robinson24 reported that once the disorder
has been recognised, complete remission to normality
never occurs and spontaneous regression is unusual. The
commonest pattern of myelopathy, occurring in 75% of
their cases, was one of a series of episodes of new symp-
toms and signs. In two-thirds of these there was ongoing
deterioration between the episodes, whereas in the
remaining third the condition stabilised between the
periods. Their report has recently been confirmed.72329

There have been hardly any recent reports, however,
on the natural course, because most patients are sub-
jected to some form of surgical treatment. Barnes and
Saunders34 carried out a retrospective study of the natural
course in 45 patients, and concluded that those who
showed deterioration were more likely to be female, and
to have signs of greater cervical mobility. In 1988,
LaRocca35 summarised the information, then available,
on the natural course of the disease. That information
does not permit prognostication as there seems to be a
variety of clinical courses.

Imaging
For decades, myelography was the radiological procedure
of choice for diagnostic confirmation. It also allowed
functional examination, the importance of which was
emphasised by Penning,2 as it can reveal cord compres-
sion in deflexion, particularly at the C3-C4 level. This
point has recently been highlighted again.9 12 14 15 21 36 37

In plain computed tomography (CT), osteophytes and
calcified discs are adequately visualised and dimensions
of the bony spinal canal measured with accuracy, but the
cervical cord and roots cannot be properly assessed. Its
role in cervical spondylosis is, therefore, limited.133334

Computer assisted myelography (CAM) was the next
step, but the presence and influence of local excessive
movement is not detected by CAM, which does not pro-
vide a dynamic perspective of cord compression. When
using invasive methods to confirm suspected cervical
spondylotic radiculopathy and cervical spondylotic
myelopathy, an optimal degree of diagnostic accuracy
can, therefore, be obtained by common myelography, fol-
lowed by CAM. The transverse cord area can then also be
measured with the electronic cursor.

Penning et al, in a thorough study on the clinical sig-
nificance of CAM findings in 80 patients with cervical
spondylotic radiculopathy or cervical spondylotic myelo-
pathy, found that concentric compression of the cord in a
stenotic canal only produced long tract signs once the
cross sectional area of the cord had been reduced by
about 30% to a value of about 60 mm2 or less.14

In a comparison of myelography with CT, CAM, and
MRI, Brown et al established in 1988 that CAM provides
images with excellent spatial and contrast resolution
exceeding the accuracy of myelography and CT of the
cervical spine.33 Comparing CAM with MRI in patients
with cervical radiculopathy, the tests achieved equal
results in detecting most herniated discs, but CAM was
superior to MRI in the detection of osteophytes adjoining
herniated discs. Osteophytes without bone marrow are
difficult to detect on sagittal and axial Tl-weighted
scans, because adjacent ligamentous structures and CSF
have more or less the same low signal intensity.31-33 All
osteophytes missed on MRI were seen on plain radio-
graphs, however.
Brown et al concluded that plain radiographs and MRI

screening with selective follow up by CAM offer an accu-

rate, low-risk, cost-effective strategy for detecting opera-
ble lesions in patients with cervical spondylotic radicu-
lopathy and cervical spondylotic myelopathy. The major
advantage of CAM is the ability to distinguish bone from
soft tissue.33

Myelography and CAM are, however, invasive proce-
dures. The complication rate is low, but not negligible. A
comprehensive survey revealed that most complications
of these invasive techniques could be attributed to cervi-
cal spine hyperextension during the procedure and one
third occurred in lateral Cl-C2 puncture.38 With MRI, a
non-invasive procedure, the entire cervical canal can be
visualised. In intradural lesions with myelopathy, it is
more sensitive than any other imaging test.
A combination of plain radiographs of the cervical

spine in flexion and extension and surface coil MRI
results in a higher percentage of correctly diagnosed
spinal canal stenoses, herniated discs, and intradural
lesions than can be attained with CAM.3' 3239-42 MRI also
reveals whether the most prominent compression in cer-
vical spondylosis is anterior or posterior, allowing the
appropriate choice of decompressive surgical treatment.42

Technical refinements in software and the scanning
technique of MRI have improved its accuracy in evaluat-
ing causes of cervical spondylotic myelopathy and in
delineating anatomic structures within the lateral root
foramina. MRI is as sensitive as CAM in the identifica-
tion of disease level, but not as specific for type of dis-
ease. In combination, however, there is almost complete
agreement with surgical findings. Therefore, if MRI
quality is suboptimal, or the MRI study inconclusive,
selective CT or CAM should be performed.

Currently, all patients with spondylosis and neurologi-
cal deficit should be subjected to Tl-weighted and T2-
weighted MFI before surgery is even considered.31-33 39-42

Increased signal intensity in the spinal cord
In 1987, Takahashi et al 43 were the first to describe areas
of increased signal intensity on T2-weighted images of
the cord secondary to compression. They considered
these areas to be the result of myelomalacia, demyelina-
tion, gliosis or microcavities. Others confirmed their find-
ings.424445 An intense preoperative signal most probably
reflects inflammation or oedema; a mild signal chronic
gliosis. Patients with minimal clinical findings but with
an appreciably abnormal T2 signal should be considered
for surgical decompression.42

Matsuda et al 45 studied the relation between preopera-
tive and postoperative MRI. Patients with areas of
increased signal intensity preoperatively were in a worse
clinical condition than those without increased signal
intensity. The T2 signal abnormality diminished postop-
eratively in patients who improved clinically. It remained
unchanged or increased, however, in those patients who
did not improve or who became worse. In patients who
show postoperative improvement, an increase in the
diameter of the cord may occur.4247

Postoperative MRI is useful in distinguishing mechani-
cal compression from intrinsic cord damage or atrophy.
In many cases, residual cord compression can be shown
in patients in whom the surgeon believed he had carried
out an adequate decompression.4748 Although CT may
indicate a good decompression, cord compression may
still appear on TI-weighted MRI.4849 In 56 cases with a
poor outcome after surgery for cervical spondylosis,
Clifton et al discovered that alternative diagnoses were
eventually established in eight patients. Fifteen patients
had cord atrophy, and in 32 cases surgery had failed to
decompress the spinal canal adequately. Twenty two of
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the 32 cases underwent a second operation and in nine
this significantly improved the result.50
MRI should, therefore, be performed after surgery in

patients with residual deficit, to detect those who might be
considered for a second decompressive procedure.42 4>50

Findings in asymptomatic patients
There is no doubt that initially CAM, and subsequently
MRI are the most important improvements in diagnosis
and management of cervical spondylotic myelopathy and
cervical spondylotic radiculopathy during the past 15
years. A wide variety of abnormalities seen on CAM or
MRI may be asymptomatic, however; these are com-
monly seen in older patients. Teresi et al,5 for example,
report that in 100 asymptomatic patients, who were sub-
jected to MRI because of a laryngeal problem, "spinal
cord impingement" (a concave defect in the spinal cord
adjacent to a site of disk bulging, without obliteration of
the subarachnoid space posterior to the cord) occurred in
16% of patients under 64 years of age, and in 26% over
64 years. "Cord compression" (with obliteration of the
posterior subarachnoid space) was seen in 7% of
patients, but the percentage reduction in cord area in
these asymptomatic patients never exceeded 16%. This is
in agreement with the findings of Penning et al.'4 Disc
protrusions were seen in 20% of asymptomatic patients
aged 45-54, and in 57% of patients older than 64.5l

Indication for surgery
Before a decision to operate is considered diseases such
as motor neuron disease and multiple sclerosis must first
be ruled out by an experienced neurologist. In some
series about 5% of patients with amyotrophic lateral scle-
rosis have already undergone cervical operative proce-
dures for presumed cervical spondylotic myelopathy.'
The clinical diagnosis should always be supplemented by
appropriate imaging, in particular plain radiographs in
flexion and extension, in combination with MRI and if
necessary CAM. Measurement of cervical mobility on
functional radiographs may help to select patients who
are more likely to deteriorate and thus more likely to ben-
efit from surgery. The presence of spinal hypermobility
enhances the indication for surgical intervention.2691221'7

Patients without major deficits or signs of worsening
are probably best treated conservatively and observed
over time.'9101' Those who are moderately or severely
disabled on first examination are usually candidates for
surgery.

Surgical decompression is indicated in patients with
progressive impairment of function without sustained
remission.9-1 Less suitable candidates are those with
advanced neurological changes, diabetes, and alcoholism,
because of the associated neuropathies, and those too old
to engage actively in a postoperative rehabilitation pro-
gramme.1" Male patients with signs of prostate enlarge-
ment should first be treated for that problem to avoid
major postoperative micturition disturbances.

Surgical methods
Present surgical methods include posterolateral or
anterolateral approaches as well as decompression by
means of laminectomy, foraminotomy, and neurolysis
with and without excision of osteophytes. Open door
laminoplasties and vertebral corporectomy have recently
been added.

It is obvious from the number and variety of surgical
procedures that there is still no single technique that can

solve all the diverse neurological and structural problems
found in this disorder.
The neurosurgical concept (decompression of root and

cord through an anterior or posterior approach) and the
orthopaedic concept (immobilisation of the afflicted seg-
ment) still form the basis of actual management in cervi-
cal spondylotic radiculopathy and cervical spondylotic
myelopathy. The results achieved with decompression in
cervical spondylotic myelopathy are such, however, that
nowadays a greater emphasis is placed on this method of
treatment.

POSTERIOR APPROACH
When performing a surgical procedure involving the con-
tents of the spinal canal, the initial approach was poste-
rior laminectomy or foraminotomy. The proponents of
the posterior approach for cervical spondylotic radicu-
lopathy claim the advantages of visualisation of the root,
allowing removal of fibrous constrictions around the root
and enlargement of the intervertebral foramen." 52-55 The
often mentioned disadvantage of pain and morbidity can
be diminished by use of a microscope and restricted
resection of the intervertebral joint without subsequent
instability.55

In the case of cervical spondylotic myelopathy due to
diffuse narrowing of the spinal canal, consensus still sug-
gests that laminectomy is the preferred procedure, pro-
vided that there is no kyphosis of the cervical spine." 56
Laminectomy must be avoided in patients with straight-
ening or curvature reversal of the cervical spine. The suc-
cess of laminectomy is dictated by the preservation of
cervical lordosis.2115657 The preoperative preparation and
the posterior operative approach itself have been excel-
lently described by Epstein." He prefers to perform in
addition a foraminotomy in cases with an associated and
significant radiculopathy. This approach, however, may
result in the formation of an adverse kyphotic cervical
curvature if the foraminotomy is too wide. Laminectomy
enlarges the spinal canal but does not reduce the
dynamic forces affecting the spinal cord and may actually
increase cervical mobility.6'4 To obviate this develop-
ment, the combination of posterior decompression and
Luque rectangle bone fusion has been proposed as a sim-
ple, safe, and effective alternative treatment.57 It is not yet
known how uncomfortable this rigid neck fusion is for
the patient.
The posterior approach carries a complication rate of a

2% to 8% increase in root and cord deficit.21 58 The root
paralysis after posterior decompression is reported to be
of radicular origin and the direct sites of injury are the
extradural portions of the anterior and posterior roots.
The expanded dural tube pulls the dural tube-root junc-
tion posteromedially, exerting traction force on the
extradural portion of the anterior and posterior roots.
The anterior protrusion of the superior articular process
at the lower cervical foramina, together with the higher
rate of degeneration with narrowing of the intervertebral
foramen, is the reason that the root involvement is usu-
ally at the C5-C6 and lower levels.59

ANTERIOR APPROACH
In the 1950s the anterior approach was developed more
or less simultaneously by several surgeons.6>4 The
advantages claimed were simpler and easier decompres-
sion of roots and cord with a low instance of periopera-
tive complications, lower morbidity, allowing removal of
the disc, and the possibility of implantation of an
intradisc transplant, consisting of either bone or synthetic
material.
The successful development of the anterior approach
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in cases of cervical spondylotic radiculopathy65-71 led to
surgeons also trying this technique for anterior decom-
pression in cases of cervical spondylotic myelopathy.64 65 73

In the case of cervical spondylotic myelopathy the
presence of compressive median and paramedian herni-
ated discs and spurs are compelling reasons for anterior
decompression, because they cannot usually be removed
via a posterior approach, and laminectomy in itself does
not decrease pressure caused by anterior compression."1
The disc can be partially68-70 or completely6779 removed
with or without endplates. An argument in favour of par-
tial removal is that after a posterior approach, which
entails partial removal of the disc, recurrences are rare.
Removal of endplates is not necessary to obtain
fusion.68-70 The posterior longitudinal ligament and osteo-
phytes may be removed or left intact. Removal of the
posterior longitudinal ligament has been considered
essential to avoid crushing it between the vertebral bod-
ies; this would result in interscapular pain, or cause cord
or root compression.65 68
Some series report anterior surgery at more than one

level in 30% to 50% of cases6672757779; others in 10%
only.68 70 76

REMOVAL OF OSTEOPHYTES
Whether or not osteophytes should be removed is still a
controversial issue. Cloward emphasised the significance
of removal of compressive structures.60 Initially Bohlman
and Emery did not remove osteophytes,21 but later they
did. Nowadays, some surgeons remove all osteophytes to
avoid root compression, when postoperatively the disc
height has diminished65 66 70; some remove only large
osteophytes. Others consider the removal of osteophytes
to be dangerous (almost asking for morbidity) and so
leave them intact.67 A survey of the various opinions
has been presented by Whitecloud.7496 A spontaneous
reduction in size of the osteophytes has been reported
in cases of fusion,79 but has never been illustrated by
examples. Such a reduction has been refuted by Clifton
et al.50

FUSION WITH TRANSPLANTS
The value of introducing a bone transplant between the
vertebral bodies to obtain fusion is also debatable. Ilium
is the bone most widely used with a fusion rate of
between 70% and 100%.70 77 79 There is, however, no rela-
tion between the rate of bony fusion and the clinical out-
come.69 70 73 Non-union or "pseudarthrosis" does not
prevent an optimal result.72 Cases have, however,
been reported in whom a secondary fusion after a non-
union resulted in an improved outcome.80
The most pertinent objection to the use of an

ilium transplant is a complaint about persistent pain at
the donor site, reported to occur in up to 20% of
patients.72 75 77 79 80

Bone from the femur head and ilium of human donors
and calf bone allotransplant have all been propagated.
This obviates the use of autotransplants and the accom-
panying morbidity. The rate of complications (extru-
sions, fractures, non-union, and infection) does,
however, increase somewhat.7779 Other artificial implants
have been prepared from polymethylmethacrylate
(PMNA),81-6 hydroxylapatite,77 and biopolymer.87 In a
randomised prospective study, the results after six
months did not differ from those with an autologous
transplant or without a transplant.81 82 The use of a trans-
plant, however, reduces the incidence of postoperative
radicular pain for the first few weeks.
Some consider it essential to immobilise the neck for

a few months with a collar after an anterior operative

procedure with or without fusion67 75; others are doubtful
about its value.666870

COMPLICATIONS
Apart from the common preoperative complications such
as myocardial infarction and atelectasis, resulting in a
mortality of 0 3%, other more specific complications may
occur-for example, erosion of carotid and vertebral
arteries, spinal epidural haematoma, oesophageal perfo-
ration, lesion of the superior laryngeal nerve and inferior
brachial plexus, and sympathetic and hypoglossal
nerves.88-93 Temporary hoarseness and swallowing diffi-
culties are common. Wound infections and haematomata
have all been reported.

Specific damage to the cord and roots with an inci-
dence of between 1% and 3% has been reported in most
series.9>9' If the indication for surgery is cervical spondy-
lotic myelopathy, there is a greater chance of increased
cord deficit than in a case of soft disc herniation with cer-
vical spondylotic radiculopathy.6' A review of complica-
tions has been given by Bertalanffy and Eggert.93

RESULTS
The most commonly used classifications for assessing the
operative results are still those of Odom et al94 and
Nurick.' Recently, the scale of the Japanese Orthopaedic
Association, which distinguishes between motor, sensory,
and bladder scores, and whose scores range from 4 to 17
points, has become more popular and is now widely
used.95 98 106
Most classifications of survivors use four categories:

excellent, good, fair, and poor. The main criterion is the
patient's subjective judgement. The problem when com-
paring the different scales are not the extremes, but the
middle ranges. The number of studies reporting the
results of the anterior approach in cases of cervical
spondylotic radiculopathy65-75 by far outnumber those
dealing with the posterior approach.52-55
The results for cervical spondylotic radiculopathy are

better when the cause is a soft disc herniation than in
cases of spondylotic radiculopathy and myelopathy.65-70
Excellent results are obtained in 80% to 90% of cases of
disc herniation6369 but only in 50% to 60% of cases of
spondylotic spurs.670

Operative results in cervical spondylotic myelopathy
are most favourable in those patients in whom the pre-
operative cord indentation on MRI disappeared com-
pletely.47

Epstein's" 97 and Whitecloud's74 96 reviews and
Hukuda's large series98 show that no technique, whether
an anterior or posterior operative procedure, has overall
superiority, either for cervical spondylotic radiculopathy
or cervical spondylotic myelopathy. Age of the patient
itself is not an important variable influencing the surgical
outcome.96

COMPARISON OF ANTERIOR AND POSTERIOR APPROACH
Comparison of results from series using different surgical
procedures is hampered by the fact that many studies
have severe methodological shortcomings. Most studies
are retrospective; in general they do not mention the
duration of preoperative complaints and the outcome is
classified by the surgeon with different scales, sometimes
on the basis of an inquiry by letter; the duration of follow
up is not mentioned, or only the mean is reported.
Moreover, the preoperative examination and the duration
of symptoms and signs vary, as do the imaging tech-
niques. In some studies, conservative treatment is contin-
ued for months or even years, whereas in others surgery
is performed after the first consultation. Only a few
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prospective studies have been carried out,5480 but no real
clinical trials. In summary, it is my view that the pub-
lished data do not reveal one method to be better than
another.'0757779 If a specific choice has to be made, the
decision about the type of surgical approach should
preferably be based on detailed biomechanical considera-
tions.9 11

RECENT NEW SURGICAL METHODS
Dissatisfaction with the standard procedures is implied in
the reports of new ones. Partial vertebrectomy allows
more radical anterior decompression over a number of
motion segments. This procedure, also designated as
somatectomy and central corpectomy, in combination
with strut grafting, was introduced about a decade ago.
Since then, various publications have reported a seem-
ingly better outcome than obtained with laminectomy or
the classical anterior decompressive procedure involving
interbody fusion.100-'06 A postoperative improvement has
been claimed in 70% to 80% of cases; however, the peri-
operative complication rate of 47 5%, with a 7-5% rate of
persistent sequelae in the form of a radiculopathy
reported by Saunders et al in a series of 80 patients'07 is a
severe disadvantage of this method. Other authors state
that worsening of myelopathy was not seen.104-106
Nevertheless, the high complication rate of this proce-
dure, reported by some authors, is a disadvantage to its
widespread introduction. These new procedures such as
corpbrectomies, trench operations, and extensive fusion
procedures should only be undertaken by those ade-
quately trained and expert in their execution.

Ossification ofthe posterior longitudinal ligament
In Japan, laminoplasty with enlargement of the spinal
canal has become the procedure of choice for myelopathy
secondary to ossification of the posterior longitudinal lig-
ament. In open laminoplasties and laminectomies, the
dorsal surfaces of the dural tube are directly covered by
paravertebral muscles. In the various types of closed
laminoplasty spaces of various size are left open posterior
to the dural tubes according to the angles of opened lam-
inae.9899104 It is claimed that these open spaces diminish
the chance of subsequent myelopathy due to traction by
fibrosis. A correlation was found between a positive clini-
cal result and an increase in the postoperative size of the
cord, but not necessarily with the size of the canal.
Laminectomy and laminoplasty do not adequately

decompress anterior pressure points. The surgical man-
agement of ossification of the posterior longitudinal liga-
ment and cervical spondylotic myelopathy is not
identical. In ossification of the posterior longitudinal liga-
ment, the anterior approach poses a greater risk to the
dura mater"; cases have more intrinsic stability, thus
allowing for more extensive posterior decompression.

Accept the natural course or perform surgery?
In most cases of cervical spondylotic radiculopathy the
results of conservative treatment are so rewarding that
surgery should not be considered unless pain persists for
a few months or unless there is progressive neurological
deficit.

Surgical treatment of cervical spondylotic radiculo-
pathy due to the herniation of a soft cervical disc is so
successful nowadays, however, that most patients and
doctors prefer surgery to prolonged conservative manage-
ment. A prospective randomised trial to compare contin-
ued conservative treatment with surgery in the case of
cervical spondylotic radiculopathy due to a soft herniated

disc is therefore hardly necessary and would be difficult
to organise.8
The results in cases of cervical spondylotic radiculo-

pathy due to an osteophyte are less good. The patient
should be adequately informed about the uncertainty of
the result and about the complication rate before opera-
tive decompression is performed. Surgical fusion, the
attempt to immobilise the afflicted segment, is in my
experience and based on published reports, a superfluous
procedure in these cases of cervical spondylotic radicu-
lopathy.
Most favourable reports on cervical spondylotic

myelopathy suggest that less than two thirds of the
patients with cervical spondylotic myelopathy subjec-
tively improve after surgery by either an anterior or pos-
terior approach, with or without fusion.9 10 65 73 In a
carefully selected series Jeffreys reported improvement in
80% of patients.'09 Epstein and Epstein stated in a com-
prehensive review that 68% of patients improved after
laminectomy, 73% after anterior surgery, and 85% after
laminectomy and removal of osteophytes, but no infor-
mation is provided about the methods to assess
outcome.97 Most series, however, report lower per-
centages, and include patients who were worse after
surgery.3 23 73 109

Is this an improvement compared with the natural
course? Is the subjective benefit due to psychological sup-
port, to immobilisation of the neck, or due to the physical
treatment? It remains to be established whether and
when surgical treatment can reliably do more than main-
tain the status quo,8°0 and even this is uncertain.

Patients with cervical spondylotic myelopathy do not
form a homogeneous group. Prospective studies are
required for the purpose of gathering data on spinal cord
dimensions, neurological state, age of patient, levels of
spondylotic involvement, and duration of symptoms in
relation to the natural course of the disease. It might then
be possible to delineate individual syndromes, each with
its own natural history.

Subsequently a comparison of the results between spe-
cific surgical approaches and conservative management
might be performed as a multicentre, multinational, ran-
domised, prospective trial. The need for such a trial has
been expressed more than once during the past few
years.'01223 As the author of this survey, I wholeheartedly
support this view.

R BRAAKMAN
Udenhoutseweg 10,

5056 PE Berkel-Enschot,
The Netherlands
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editing the text for language.
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Neurological stamp

Marie Francois Xavier Bichat (1771-1802)

Bichat, who lived a short life, helped found the science of
histology. The French Revolution, with its many execu-
tions by the guillotine (invented by the French physician
Joseph Ignance Guillotine), had provided him with a
plentiful supply of bodies for dissection. Without the aid
of a microscope he identified 20 different "membranes"
or tissues and their normal and pathological structure.
Among these were nervous, vascular, mucous, serous,
and connective tissues. The tissues were considered to be
elementary structures which, when weakened, permitted
disease to occur. Bichat produced two highly influential
works, Traite des membranes (1800) and his five volume
Anatomie generale (1801).
The concept of a nervous system in the sympathetic

chain of ganglia, independent of the CNS, was first sug-

gested by Bichat. He also had views on contractility, irri-
tability, and toxicity. He is honoured by a stamp issued
by France in 1959. (Stanley Gibbons 1432, Scott B334).
He died aged 31 from pulmonary tuberculosis.
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