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Decompressive Laminectomy in the Management of
Spinal Epidural Metastases

J. Speed Rogers, M.D. and Robert S. Knighton, M.D.*

In a series of 60 patients undergoing decompression laminectomy for metastatic
malignancy, the median survival was 3.3 months with 11 patients (18%) living
for at least one year and ambulating during part of this survival period. Forty-
three per cent of the group were able to ambulate for at least some period post-
operatively. If a patient could ambulate preoperatively he had a two-thirds chance
of ambulating afterwards; conversely, if he could not ambulate preoperatively, he
had a two-thirds chance of not ambulating postoperatively. The lymphoma group
had the best prognosis. Long lesions and highly vascular tumors fared poorly.
Paralysis (as defined by inability to ambulate) had developed with great rapidity
in half of the patients unable to walk prior to operation. We postulate that this
was caused by infarction of the spinal cord. A plea is made for early diagnosis
ind effective removal of these lesions before signs of cord compression are evident,
and especially before the patient loses his ability to walk.

Neurosurgeons are frequently re- osteogenic sarcoma, one a primary
quested to perform decompressive melanoma). The vast majority of of-
operations on patients with malignancy fending lesions were metastatic depos-
who show evidence of spinal cord com- its. The few exceptional cases are in-
pression. The following study was done cluded because the problems they pre-
0 evaluate the effectiveness of this sented were essentially the same as
procedure and to learn more about the those of metastatic malignant tumors.
course of this disease. Eighty per cent of the patients were

Case histories of all patients under- between 40 and 60 years of age. (Fig
ing spinal decompression between 1) The youngest patient was 11 (em-
1961 and 1965 (inclusive) were an-
dlyzed and the results tabulated. There )

“ere 60 such cases or an average of one
Patient per month during the five-year |
Period. All but one had a proven malig- =
“nt growth compressing the spinal
fura. The one benign case was origin-
dly diagnosed as “lvmphosarcoma but
‘& later changed to “granuloma.”

Only three patients in the series had
“man tumors in the epidural area J N o W
l’"imahgnanl giant-cell tumor, one
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PRIMARY NUMBER
BREAST 9
LUNG 6
RENAL CELL 6
CA - 7 PRIMARY 6
G-I TRACT 6
LYMPHOMA 5
MELANOMA 4
PROSTATE 3
CERVIX 2
ALL OTHERS 13

Figure 2

bryonal carcinoma) and the oldest 77
(malignant lymphoma). The median
age at operation was 52. There were 28
males and 32 females. The primary
tumors responsible for the epidural

imm

metastatic lesions are tabulated in Fig
2. Breast tumors were the most fre-
quent source, followed by lung, renal-
cell, gastrointestinal tract, and carcin-
oma site unknown. (Our overall autop-
sy rate for the entire group of patients
was 43% ). There were five lymph-
omas, and lesser numbers of 16 other
tumor types. There was a strong ten-
dency for the metastatic lesions to
lodge in the thoracic region, as noted
in Fig 3. The numbers in parentheses
indicate the percentage of the vertebral
column (exclusive of the sacrum) oc-
cupied by each of the major subdivi-
sions. Figures outside parentheses in-
dicate the proportion of metastases
found at the indicated level. Note that
the thoracic portion of the vertebral
column occupies 47% of the total
length but accounted for 72% of all
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Decompressive Laminectomy

the metastases, a concentration factor
of approximately 1.5.

From the clinical standpoint it be-
came evident that these tumors give
rise to a “pain stage” which was almost
always present for weeks or months
preceding a “cord compression stage,”
characterized by sensory, motor, or
sphincter signs of spinal cord involve-
ment. The pain was usually “vertebral”
in nature, characterized by severe mid-
line pain and tenderness. Frequently,
involvement of the adjacent nerve roots
led to typical radicular pain. The cord
symptoms characteristically began with
distal sensory changes, followed by a
flexion type of weakness (hip flexors,
hamstrings and dorsiflexors of the
feet), and urinary retention. The mo-
tor and sphincter signs and symptoms,
often sudden in onset, will be analyzed
in detail later.

The diagnosis of a compressive ex-
tradural lesion was made from the clini-
cal picture as outlined above, by x-
rays of the spine, (in 24% of the cases
there were no x-ray changes) and by
myelography which was 100% posi-
tive since a block or extradural defect
Was considered a necessary condition
lor operation. Bone scans were not
used in this series, but we have found
them helpful in more recent cases.

In judging the effectiveness of de-
tompressive laminectomy, some rather
wbitrary criterion for success is neces-
“ry. One author?, in analyzing a series
o this type, used a survival of one
'8ar with ambulation as the criterion
for a successful operation. Oth-
W45 45 have used the degree of

fotor function or the general clinical
*s to divide their patients into “ex-
ttUcm, good, fair and poor,” or similar
“gories of results. We have used
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ambulation as the basis for “favorable™
or “unfavorable” results; feeling that
if a patient cannot ambulate postopera-
tively, then we have not been very
helpful in subjecting him to a major
operative procedure.

Of the 60 patients, 13 survived
operation for more than one year
(20% ) and 11 of these 13 patients
were ambulatory for at least some por-
tion of this time. Only three of our
patients are still alive, all surviving
more than four years after surgery. One
of them is the patient diagnosed as hav-
ing granuloma, a 75-year-old female
who remains apparently free of disease.
Another is a 72-year-old male who had
metastatic carcinoma suspected of
being in the prostate, but biopsies of
that organ were negative. He remains
ambulatory after five years. The third
survivor is a 57-year-old female with
renal-cell carcinoma who is also ambu-
latory, after four years.

A survival curve (Fig 4) shows the
median survival to be 3.3 months; and
also indicates, by its hyperbolic pat-
tern, that the survivors can be grouped

NUMBER OF
SURVIVORS
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ANALYSIS OF CASES BASED ON POST-OP AMBULATION STATUS

POST-OP A

‘ BULA I|('.' '; S TH_UJ_S_
AMBULATORY ("'favorable")

Ambulatory pre-op (A/A)
Non-ambulatory pre-op (NA/A)

[I. NON-AMBULATORY ("unfavorable")

Non-ambulatory pre-op (NA/NA)
Ambulatory pre-op (A/NA)

No. OF CASES OF TOTAL
13 229 13
13 229 "favorable
28 477 e
6 107 "unfavorable

Figure 5

into short-term and long-term surviv-
ors, with the former predominating.
Fig 5 is a tabulation of results using
postoperative ambulation as a criterion;
thus 43% of our cases were “favora-
ble” in the sense that they were able to
ambulate for at least some period in
their postoperative course. Fifty-seven
per cent were ‘“‘unfavorable” in that
they did not ambulate postoperatively.
The *“favorable” group was equally
divided between those who could am-
bulate also preoperatively, and those
who could not. The “unfavorable”
group showed a large percentage of

patients who were unable to walk pre-
operatively.

Figure 6 is an analysis of the group
viewed from the standpoint of their
preoperative ambulation status. It is
evident that a patient who is able to
ambulate preoperatively has a two-
thirds chance of being able to ambulate,
at least temporarily, after the operation
Conversely, if a patient has already los!
the ability to walk preoperatively, (&
had two out of three of our patients)
then he has only a one-third chance of
walking afterwards—an eloquent re#
son for early diagnosis and treatment.

PROGNOSIS FOR FUNCTION BASED ON PRE-OP AMBULATION STATUS

PRE-OP AMBULATION STATUS
I. AMBULATORY (19 cases)

No. Of i OF
CASES SUB-GROUP

Also ambulatory post-op (A/A) 13 68

Non-ambulatory post-op (A/NA) 6 32
Il. NON-AMBULATORY (41 cases)

Also non-ambulatory post-op (NA/NA) 28 68

Ambulatory post-op (NA/A) 13 32
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Decompressive Laminectomy

We were able to discern three other
factors of prognostic importance,
namely the type of tumor, the linear
extent of epidural involvement, and the
vascularity of the tumor. Thus the
lyriphoma group generally has a much
more favorable chance for postopera-
tive ambulation. This has been true of
all similar studies reported by other
authors; the number of lymphomas in-
cluded in a given series of patients has
an important bearing on the results ob-
taincd. The breast metastastes ap-
pearcd to be slightly more favorable
than those from lung or kidney, but this
is not certain statistically (Fig 7). Tum-
PROGNOSIS RELATED

TO PRIMARY SITE

SIONS

E

FAVORABLE L

PERCENT

PRIMARY SITE
Figure 7

oS involving five or more segments of
}"16 vertebral column were found to
“ave a much less favorable prognosis
“an those involving two, three, or four
*“ements (Fig 8). This may be related
0 the effect of the tumor mass on
“%0d supply to the spinal cord.

Finall)‘ (Fig 9), it was found that
‘8scular” tumors, as defined by those
~%S Tequiring more than two units of
%d for replacement (500 cc equals
* unit), had a much less favorable

PROGNOSIS os RELATED to
LINEAR EXTENT of LESIONS

FAVORABLE RESULTS
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Figure 8

prognosis for ambulation than those
requiring no blood replacement. How-
ever, this relationship did not hold true
in comparing those cases requiring
only one or two units of blood.

It should be noted that all our pa-
tients, who survived long enough to
complete their treatment, received a
tumorcidal dose of irradiation. It is
assumed that this played a part in
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their prognosis since no comparison
was possible in this series between pa-
tients who had been irradiated and
those who had not.

The most striking, and somewhat
unexpected, result of this analysis was
the discovery that paralysis had ap-
peared with dramatic suddenness in
over half of the patients with preopera-
tive inability to ambulate. Figure 10
indicates that operation was usually
performed within a day or so of the
onset of “paralysis” (inability to am-
bulate). More striking is the fact (Fig
11) that this “paralysis” developed
(from no weakness to inability to
walk) in less than one day in 16 pa-
tients, and in two days or less in 23
of the 41 patients involved.

Discussion

The fact that paralysis develops with
such rapidity in about half of the in-
volved cases demands explanation. It
would seem that compression alone
would tend to produce a more gradual
onset of weakness, and that the results
of decompression would be consider-
ably better as observed in benign in-
tradural, extramedullary tumors. On
clinical grounds there is much to sup-
port the concept that infarction of the
spinal cord is the final event, beginning
with interference of segmental and
spinal artery supply. Later, perhaps by
compression, flow is obstructed in the
surface blood supply (pial plexus, an-
terior and posterior spinal arteries).
Finally the penetrating branches within
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Decompressive Laminectomy

the cord substance are involved.

In an experimental model, recently
reported from Osaka University®, it
was shown that the canine cervical
cord was not compromised by verte-
bral artery obstruction or by occlusion
of spinal branches extrinsic to the cord.
Even occlusion of the anterior spinal
artery caused damage only to the an-
terior portions of the cord sparing the
pyramidal tracts. Only by obstructing
the pial plexus and the anterior spinal
artery could complete transverse cord
lesions be produced in dogs. Obstruc-
tion of the pial plexus on one side
caused hemiplegia on that side. A
malignant growth of the epidural space
would seem quite capable of reproduc-
ing the conditions of the experiment,
shutting off some blood supply at a

CASES
o
e el

NUMBER OF

distance, and the rest by direct squeez-
ing of the pial vessels.

If infarction secondary to compres-
sion of the pial plexus is the final mech-
anism in producing transverse myelo-
pathy, then it becomes important to
decompress the cord before this de-
gree of compression has occurred.
Thus, while still in the pain stage, these
lesions should be energetically diag-
nosed and treated. Perhaps bone scan-
ning will be especially helpful in this
situation. For most lesion in this stage
irradiation would probably suffice.
However, if any symptoms of the “cord
compression stage” appear (numbness,
weakness, trouble voiding) the situa-
tion should be considered urgent, call-
ing for myelography, and subsequent
operation if a block is found. Even this

8
DAYS REQUIRED FOR PARALYSIS TO DEVELOP

10 12 14 21 28

40 86

Figure 11
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H:
regimen will be too little and too late ing is present, we advise operation fol- Vi
in many cases. Perhaps myelography lowed by the usual irradiation. Our
should be done in suspicious cases, study indicates that any lesser degree of
even before there is any clinical evi- vigilance will lead to many irreversible
dence for cord compression. If a myel- lesions.
ographic block, or high grade narrow-
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