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Abstract
This prospective study evaluated the use-
fulness of myelography in breast cancer
patients who present with radiculopathy
or myelopathy. A total of 124 consecutive
myelograms were performed in 100
patients. Epidural metastasis (EM) was
diagnosed in 67 myelograms (54%). Multi-
ple epidural metastases were diagnosed in
15 (22%) of those, resulting in a total of 87
epidural lesions. A complete block was
found in 13 EM (15%) and an incomplete
block in 14 EM (16%). Clinical data could
not predict the site of EM in 29 cases
(33%). Fifteen asymptomatic EM were
detected in myelograms with multiple
EM. Plain radiographs were ofno value in
determining the site of EM in 29 cases
(33%), including 13 cases (15%) without
vertebral metastasis at the site of EM.
Treatment consisted ofradiotherapy (RT)
with or without systemic treatment in 52
cases (80%), systemic treatment alone in
11 cases (17%) and surgery in two patients
(3%). Clinical improvement was noticed
in 72%, no change in 13%, and deteriora-
tion in 15%. No difference in response was
noticed between RT and systemic therapy.
Before treatment 21% and after treatment
15% of the patients could not walk. The
one year survival was 42%. The ambula-
tory status at presentation was the most
important prognostic factor. Examination
of the spinal fluid, obtained at myelog-
raphy, disclosed meningeal carcinomato-
sis in 9/o of the patients. Imaging of the
whole spinal canal with cytological exam-
ination ofthe spinal fluid is recommended
in breast cancer patients suspected of
epidural tumour with features of radicu-
lopathy or myelopathy, irrespective of
further clinical data and plain spinal
radiographs.

(7 Neurol Neurosurg Psychiatry 1992;55: 1188-1193)

Spinal epidural metastases (EM) develop in
approximately 5% of patients with systemic
cancer.' These epidural lesions are a common
cause of serious morbidity: at diagnosis about
half of the patients have already lost the ability
to walk because of compression of the spinal
cord or the cauda equina and this proportion
does not usually change significantly after
treatment.26 Epidural carcinomas are usually
direct extensions ofvertebral metastases. Verte-
bral metastases occur in as much as 60% of

patients with breast cancer.7'8
Since the neurological outcome and results

of treatment depend primarily on the neuro-
logical status at the time of diagnosis, an early
and accurate identification of epidural tumour
is of major importance. This study was
designed to analyse prospectively the benefit of
performing myelography in any breast cancer
patient who presents with symptoms or signs of
radiculopathy or myelopathy irrespective of the
severity of the clinical signs and the radio-
graphic findings.

Patients and methods
This prospective study contains the myelo-
grams, performed in breast cancer patients
who presented with symptoms or signs of
radiculopathy or myelopathy from December
1984 to February 1989. Plain spinal radio-
graphs were performed before myelography.
Bone scans were not performed routinely but
recent bone scans were available in about half
of the patients.
Myelography was performed via lumbar

puncture with a 20 gauge spinal needle.9 We
attempted to image the whole lumbosacral and
thoracic, and, when possible, cervical spinal
canal to determine the occurrence of addi-
tional asymptomatic EM. In the case of a
complete spinal epidural block the upper
border was visualized following an additional
cisternal puncture. Dexamethasone was
administered to a maximum of an intravenous
bolus of 16 mg, followed by 4 mg four times
per day. Radiotherapy (RT) ports included two
vertebrae above and below the epidural
tumour.
The clinical findings and the results of plain

spinal radiographs were compared with the
results of myelography and considered of
adequate diagnostic value when they predicted
the epidural lesion correctly within a margin of
two vertebral bodies. Survival was analysed
using the Kaplan Meier method. Survival
curves were compared with the logrank test.

Results
Myelography
A total of 124 consecutive myelograms were
performed in 100 patients. Myelograms were
repeated because of suspected recurrent EM in
14 patients. These showed recurrent EM in six
cases and EM at a new site in two cases. One
hundred and eight nyelograms (87%) included
at least the lumbosacral and the whole thoracic
spinal canal (table 1), demonstrating EM in 63
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Table I Spinal segments visualised by myelography

Number of
Spinal Segment myelograms Percentage

Lumbar 7 6
Lumbar + Thoracic 91 73
Lumbar +Thoracic + Cervical 17 14
Cervical 8 6
Cervical + Thoracic 1 1
Total 124 100

instances, including 15 myelograms showing
multiple EM. Sixty seven myelograms (54%)
of the entire series of 124 consecutive myelo-
grams were found positive for EM. These 67
myelograms were performed in 55 of the 100
patients, and showed a total of 87 EM. A
complete or nearly complete epidural block
was noticed in about one third of the myelo-
grams showing tumours and in about the same

percentage the epidural tumour extended over

more than 2 vertebrae (table 2). The majority
of asymptomatic EM was found in the thoracic
area (fig 1). Cytological examination of the

Table 2 Characteristics
myelography

of 87 epidural metastases on

Number of
epidural lesions Percentage

Complete block 13 18
Incomplete block 14 16
Extent of epidural tumour

1 vertebra 46 53
2 vertebrae 17 20
3 vertebrae 14 16
4 vertebrae 9 10
6 vertebrae 1 1

Figurel Distribution of
87 asymptomatic and
symptomatic spinal
epidural metastases. Level
L4 is involved most
frequently.

asymptomatic

CSF from cases with EM demonstrated intra-
dural metastases as well in 3 cases. Complica-
tions related to myelography did not occur;
particularly no neurological deterioration was
observed after a spinal tap below an epidural
block.

Characteristics of cases with and without epidural
metastasis
The patient characteristics are summarised in
table 3. Only four patients with EM had no
evidence of bone metastases. Tbe presenting
symptoms amd signs are outlined in table 4.
Pain was a presenting symptom in all cases
with EM. As a result of our study design almost
all patients had radicular pain; we did not
routinely examine breast cancer patients with
back pain only. Weakness and sensory loss were
present in about a half of the patients and were
usually segmental as a result of radiculopathy.
Bladder dysfunction was rather uncommon
but in all instances caused by metastatic
disease: it occurred in four patients with EM
and in one patient with meningeal carcinoma-
tosis. No significant difference was seen in
presenting symptoms or signs between patients
with single and those with multiple EM. There
was no particular symptom or sign that con-
vincingly predicted the presence or absence of
EM.

Clinical data, plain radiographs and epidural
tumour characteristics
Clinical findings predicted the site of EM
correctly (within a margin of 2 vertebrae) in 58
(67%) of the 87 EM. Fifteen of the 29 EM that
were not correctly anticipated were asympto-
matic and occurred in twelve myelograms with
multiple EM. Epidural tumour at the level of
the conus medullaris (vertebraTh 12) appeared
to cause false localising symptoms and signs
rather frequently; it caused sciatica as the only
symptom in five patients mimicking an epi-
dural lesion at the lumbosacral level. Extension
of the epidural tumour beyond two vertebrae
of the predicted level and psoas paresis with
EM at ThO or L5 were other causes of
incorrectly predicted EM. The non-ambula-
tory status in patients with EM was not
exclusively caused by epidural compression:
two patients with EM could not walk because
of serious osteolysis in the hip. Thus 12 (18%)
of the 67 cases with EM were non-ambulatory
due to epidural compression.

Plain spinal radiographs were of no addi-
tional localising value in 29 (33%) of the 87
epidural lesions. Spinal radiographs were nor-
mal in four cases, and showed only one
metastatic lesion (however, not at the level of
EM) in four other cases. Spinal radiographs
showed several vertebral metastases, but not at
the level of EM in five cases. Sixteen cases of
clinically incorrectly predicted EM, showed
diffuse vertebral metastasis. A recently per-
formed bone scan was available in 35 of the 67
tumour positive cases. It showed abnormalities
in all instances. However, in 4 cases (11%) this
was not within a margin of 2 vertebrae of the
EM. Usually a bone scan showed diffuse
vertebral lesions.
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Table 3 Patient characteristics in tumour-positive and tumour-negative myelograms

Single Multiple No
Epidural Epidural Epidural
Metastasis Metastasis Metastasis

Number of myelograms 52 15 57
Age, median (year) 55 59 52

range 37-73 35-84 32-77
Interval primary tumour-myelogram,
median (months) 52 54 60
range 5-240 30-126 3-183

Bone metastases 48 15 29
Other systemic metastases 16 7 24
No systemic metastasis 1 - 13

Treatment and outcome
Treatment was instituted in 65 of the 67 cases

with EM. Treatment was not given in two
seriously ill patients because of coexistent
brain metastases and meningeal carcinomato-
sis and because of recurrence of multiple EM.
The majority of the patients were treated with
RT (table 5). Systemic treatment, that is,
chemotherapy and/or hormonal therapy, was

instituted in 11 patients as a primary and sole
treatment of EM. Surgical anterior decom-
pression of the EM with vertebral body resec-

tion and stabilisation was performed in two
patients for recurrent EM after RT.

All patients who were able to walk at
diagnosis were ambulatory after treatment.
Four out of 14 patients became ambulatory
after treatment. One of these patients became
ambulatory after RT for osteolysis in the hip,

given simultaneously with treatment of the
EM.
Given the small size of the various treatment

groups no clear difference in efficacy was

found between the various treatment mod-
alities. Outcome was not related to the dura-
tion of neurological symptoms. Outcome was

also not related to the extent of the epidural
lesion or to the number ofEM (fig 2). Median
duration of neurological improvement or sur-

vival in patients with a complete block was 6
months (range 2-22 months) and in those with
an incomplete block 4 months (range 2 weeks-
31 months). Outcome was significantly affec-
ted by the pretreatment ambulatory status (fig
3): median survival of the patients who could
not walk at diagnosis was 1 month versus 7
months for the ambulatory patients (p <

0O001). Median survival of those who
remained non-ambulatory was 2 months
(range 2 weeks-12 months). The four patients
who became ambulatory all died in one month.
Six patients got a relapse of EM; one of these
patients suffered two relapses and two patients
three relapses. The duration of the response to
treatment of recurrent EM was not signifi-
cantly different from the response to the first
treatment. Two patients developed a new

EM.
The majority of the patients with EM died of

progressive systemic disease, whilst in a neuro-
logically stable or improved condition. More-
over, most patients who did not respond to

Table 4 Neurological symptoms and signs in cases with and without epidural metastasis

Single Epidural Multiple Epidural No Epidural
Metastasis (n = 52) Metastasis (n = 15) Metastasis (n = 57)
Number % Number % Number %

Pain
Radicular pain 48 92 15 100 51 89
Back pain only 4 8 - 2 4
No pain - -4 7

Symptoms, but no signs 5 10 3 20 14 25
Sensory loss 31 60 5 33 24 42
Weakness 22 42 6 40 27 47
Bladder dysfunction 3 6 1 7 1 2
Reflex changes 36 69 10 67 30 53
Signs of radiculopathy 47 90 14 93 54 95
Signs of myelopathy 8 15 2 13 3 5
Status at myelography

ambulatory 41 79 12 80 52 91
not ambulatory 11 21 3 20 5 9

Duration of symptoms
median (months) 1.5 1 1
range 1 day-10 months 1 wk-8 months 2 days-30 months

Table 5 Results of treatment of epidural metastasis

Duration of
improvement
(or survival*)

Mode of Improved No change Worse median Range
ratment Number % Number % Number % (month) (month)

RT alone (n = 28) 21 75 2 7 5 18 3 0-5-20
RT + chemotherapy (n = 13) 8 62 2 15 3 23 3 0-5-23
RT + hormonal therapy (n = 8) 8 100 - - 16 1-44
RT + chemotherapy + hormone therapy (n=3) 3 100 - - 12 4-31
Chemotherapy alone (n = 8) 4 50 4 50 - 6 2-22
Hormonal therapy alone (n = 2) 1 50 1 50 - 13
Chemotherapy + hormone therapy (n = 1) 1 100 - - 18t
Surgery (n = 2) 2 100 - - 16t 11-22t
No treatment (n = 2) - - 2 100 2
Total 67 48 72 9 13 10 15 7 0 5-44

* In case of sustained improvement until death
t Still alive
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Discussion
DU ._In this study we analysed the usefulness of

myelography with CSF examination in breast
XL Sscancer patients who present with radiculopathy

75 .ior myelopathy. Following this approach a non-
ambulatory status at diagnosis of EM was
found in only 21% of the patients, which
compares favourably to the figure of 40-60%

so 50|mentioned in large retrospective studies.2" 'O
This difference, however, should be inter-

ir_s preted cautiously because the other studies
included more aggressive primary tumours
than breast cancer. Sphincter dysfunction,

25 usually occurring later in the course of epidural
compression and indicative of a poor prog-

| nosis, was noticed less often than reported by
others.2 '0-1 The possibly early diagnosis of

o _,_,_,_,_,_| EM in our patients is also suggested by the
O 5 10 15 20 25 30 extent of the epidural lesions. In a retrospective

months study of breast cancer patients with EM,'3
50% of the patients with EM showed a

Figure 2 Survival curves of patients with single epidural metastasis -- -) and with complete block, versus 15% in this study. The
multiple epidural metastases ~ ~-). site of EM in our patients may have contrib-

uted to the relatively good neurological condi-
tion at diagnosis. The lumbar area was

o100o _ frequently involved by epidural tumour
whereas in other reports the majority of EM

2 1. involve the thoracic area.1-3 10 Lesions below
0
CL 1l ! § the conus medullaris may become sympto-

matic earlier, in comparison with lesions at the
> rl : | thoracic level. In a certain sense this is also

suggested by our finding that asymptomatic
EM was found predominantly at the thoracic
level.

CQ so P g > | Two other prospective studies have been
performed that analysed the relevance of
myelography in relation to clinical findings and
spinal radiography for early identification of

25 1 s EM.25

%Rodichok et al evaluated in two complemen-
tary studies'4 '5cancer patients with back pain

! s. and vertebral metastases on plain films and
also those with features of radiculopathy or

0 myelopathy regardless of the findings on plain0 10 20 34050 meoah eadeso h idnso li
montths films. The study concerned patients with vari-

ous primary tumours, including 24% with
Figure 3 Survival curves of patients who could walk -- -) and of patients who could breast cancer. Epidural tumour was found in
not walk before treatment (-J. 59% of the myelograms. Similar to our find-

ings, about 75% of the patients with myelop-
athy and 60% of those with radiculopathy had
EM. As many as 63% of the patients with back

treatment for their epidural tumour, died of pain and vertebral metastases but without
systemic disease (table 6). As expected, abnormalities on neurological examination
patients with EM and visceral metastases had a appeared to have EM. This group of patients,
worse outcome than those with only bone however, also included patients with neuro-
metastases (table 6). Overall median survival logical symptoms, but without signs. In our
was 7 months and the one year survival 42%. study, 36% of the patients with neurological
The median time of follow up in the 13 symptoms but without signs had EM. Asymp-
patients who were still alive or lost to follow up tomatic lesions were less frequently diagnosed
was 15 months (range 3-5-31 months). in the study of Rodichok et al, that is, in 7% of

their tumour-positive myelograms versus 18%
Findings in cases without epidural metastasis in our study. The difference in myelographic
Fifty seven myelograms were negative for EM. procedures explains this clinically important
They were performed in 53 patients. Eight difference: almost all our myelograms encom-
of these 53 patients had more than one passed the lumbar and whole thoracic seg-
myelography. Intervertebral disc disease was ment. As recently reported, asymptomatic EM
diagnosed most frequently. Meningeal carcino- are common and easily missed when myelog-
matosis was diagnosed in 8 cases (14%). The raphy or MRI is confined to the symptomatic
median survival of the 45 patients without EM area.'6 17
was 5 months (range 1 week-39 months). Ruff and Lanska"8 evaluated prospectively
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Table 6 Survival and cause of death related to the systemic disease status at diagnosis* and to the neurological response to
treatment in 55 patients with epidural metastasis

Survival Bone Bone and Neurological response
and cause metastasis only visceral metastasist Improved No change Worse
of death (n =41) (n = 13) (n =40) (n =8) (n = 7)

Survival (months)
median 7 months 3 months 12 months 3 months 1 month
range 0 5-44 0 5-20 0 5-44 1-5-12 0-5-13

Cause of death
systemic
disease (n = 26) 19/41 7/13 18/40 4/8 4/7
neurological+
disease (n = 12) 8/41 4/13 7/40 2/8 3/7
complication of
treatm. (n = 3) 2/41 1/13 2/40 1/8
intercurrent
disease (n = 1) 1/41 1/8
alive (n = 10) or
lost to f-up (n = 3) 11/41 1/13 13/40

* One patient only regional lymph node metastasis.
t 12/13 bone and visceral metastasis; 1/13 only visceral metastasis.
+ Including brain metastasis and meningeal carcinomatosis.

95 male veterans with cancer and back pain by
spinal radiograms and myelograms with imag-
ing of the entire spinal canal for the presence of
epidural tumour. Most of those patients had
lung cancer or prostate cancer. About 75% of
the patients with myelopathy and 50% of those
with radiculopathy had EM, while none of the
29 patients with only back pain had EM.
Similar to our approach, myelography encom-
passed the entire spinal canal; 12% ofEM were
asymptomatic. As much as 68% of the patients
with EM had a complete or nearly complete
block and 51% of the patients were not
ambulatory at the diagnosis of EM. These
differences with our study probably reflect
differences in patient populations: particularly
in lung cancer epidural tumour may progress
rapidly.

It is questionable whether our diagnostic
approach for early detection of EM in breast
cancer patients can be improved in a practical
way. Evaluation by spinal CT scanning with
intrathecal contrast administration or myelog-
raphy has been advocated in patients with back
pain only and even in asymptomatic patients
with a suspect bone scan.19 20 This would,
however, imply that invasive techniques should
be performed and possibly repeated in more
than a half of all breast cancer patients with
metastatic disease, with the profit of diagnos-
ing EM at an earlier stage in only a small
additional number of patients. In view of this,
it is noted that in a retrospective analysis of
breast cancer patients who had myelography
for suspected epidural tumour 54%, that is, 42
of the 78 myelograms showed EM,13 similar to
the 54%, that is, 67 of the 127 myelograms in
our prospecthve study.
With the introduction of MRI, however, a

highly sensitive technique has become available
which can visualise the entire spinal canal, the
vertebrae and the paravertebral space without
the use of intrathecal contrast. However, MRI
has some limitations, particularly in patients
with metastatic epidural disease. With the
present MRI scanners imaging of the entire
spinal canal can take too long for a patient with
pain to remain still, resulting in an inadequate
investigation.18 In areas of scoliosis, for
instance due to vertebral metastasis, MRI may
be unable to image an epidural lesion accu-

rately. In addition, it has as yet not been
demonstrated convincingly that MRI is
superior to myelography in identifying epidural
lesions; particularly small EM may be better
detected by myelography.2' However, techno-
logical advances and increasing use of para-
magnetic contrast media will undoubtedly
improve the usefulness of MRI in the near
future. The major disadvantage of myelog-
raphy is the discomfort and possibly hazardous
lumbar or cervical puncture. Lumbar puncture
might carry a major risk of acute neurological
deterioration when performed below an epi-
dural block.22 Myelography was well tolerated
in all our patients and without subsequent
deterioration. Rodichok'4 '5 and Ruff"8 repor-
ted the same experience, which means that no
deterioration was observed by lumbar punc-
ture in a total of 86 prospectively evaluated
myelograms with a complete or nearly com-
plete epidural block. Also, in large retro-
spective studies2 1 23 no neurological
deterioration was documented following lum-
bar puncture below an epidural lesion. It
indicates that a lumbar puncture below a spinal
block carries at most only a small chance of
neurological deterioration.

Obtaining spinal fluid for cytological exam-
ination seems an important factor in favour of
myelography, at least in breast cancer patients.
Meningeal carcinomatosis is a frequent com-
plication, particularly in breast cancer,24 and
has important implications for further manage-
ment. In this study spinal fluid cytology was
tumour positive in 11 of the 124 samples.
Whatever technique is being used to visual-

ise EM, as much of the spinal canal as possible
should be examined because of the high
proportion of asymptomatic EM that might be
the cause, if left unrecognised, of neurological
deterioration.17 25 Moreover, symptomatic
lesions can show false localising signs.
The outcome of patients with EM is mainly

dependent on the degree of deficit before
treatment and on the nature of the primary
tumour.2 6 26 Apparently, both factors contrib-
uted to the comparatively favourable outcome
of our patients. In contrast with other studies
we found no relation between outcome and
presence of an epidural block.26 This finding,
however, should be interpreted carefully
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because of the presence of a complete block in
only 13 of our patients.
There are two established modes of treat-

ment for EM, namely, RT and surgery. During
the last decade a number of retrospective
studies reported that RT is as effective as

surgery combined with RT.2 13 Comparison of
treatment results, however, is difficult because
of variations in the distribution of radio-
sensitive and radioresistent primary tumours,
differences in diagnostic methods and in prog-

nostic factors like ambulatory status and sys-

temic disease status. The only randomised
prospective study comparing RT with surgery

plus RT27 did not show significant difference
in outcome, but the small number of patients
and the heterogeneity of the primary tumours
in that study do not allow firm conclusions.
Furthermore, in those comparative reports the
surgical approach was a decompressive lam-
inectomy. Since the majority (85%) of EM
arise from the vertebral body and invade the
epidural space anteriorly, the more recently
developed anterior decompression28-30 has
become the surgical method of choice, though
only feasible in a selected group of patients;
laminectomy as surgical treatment is usually
only considered in case of posterior cord
compression.31 Although there is by far no

consensus about the mode of primary treat-
ment in epidural tumour, it is generally agreed
that EM from radiosensitive tumours like
myeloma and also breast carcinoma should be
treated primarily with RT, unless there is bony
compression of the spinal cord. The results of
RT in this study are comparable with those
reported by others in breast cancer

patients.2 10 26

Diagnosing EM when the patient was not in
an emergency status clinically, allowed us to
develop new treatment strategies: a number of
patients were successfully treated with systemic
therapy as the sole treatment even in the case

of a complete epidural block.32 The response to
systemic therapy in our study was comparable
with the response to RT, whereas systemic
therapy was often given for recurrent EM after
RT.

In conclusion, imaging of the whole spinal
canal in breast cancer patients, presenting with
symptoms or signs of radiculopathy or myelop-
athy, irrespective of the severity of the clinical
signs and the results of plain spinal radio-
graphs, reveals EM in more than 50% of the
patients and also asymptomatic EM in a

substantial number of patients. Spinal fluid
examination disclosed meningeal carcinomato-
sis in 9% of our patients.

Finally, systemic therapy appears a valuable
new mode of treatment for EM from breast
cancer and can be important particularly in
recurrence after RT.

We thank Drs P Cohen, F de Leeuw and R Steinmetz, who
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statistical assistance, and Mrs C J Kamp for secretarial
assistance.
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