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Neurological outcome following laminectomy in spinal metastases
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Study design: Retrospective outcome measurement study.
Objectives: Patients su�ering from malignant tumour disease and metastases to the spine
develop a variety of clinical complaints including radicular symptoms and/or spinal cord
compression syndromes. Palliative decompressive laminectomy with total or partial tumour
resection is an acknowledged method of treatment, despite controversy.
Setting: The Department of Neurosurgery of the University of Vienna.
Method: Patients su�ering from metastases with predominant in®ltration of the dorsal
epidural parts, or patients who could not be operated on via an anterior approach, were
included. Eighty-four patients who met these criteria underwent decompressive laminectomy
with total or partial tumour removal. The study analyzed motor function, pain relief and
continence in a 2- and 4-month post-operative follow-up. According to the criteria of motor
performance, 20% of the patients had been mobile pre-operatively.
Results: In the immediate post-operative period 45%, after 2 months 33% and after 4
months 26%, were considered mobile. None of the paraplegic patients showed functional
improvement. The median survival time was 6.5 months. Pre-operatively, 56% of the patients
had shown continence dysfunction. Post-operatively, 38%, and after 2 months 46% of the
patients, developed continence disorders. A signi®cant reduction in analgesic medication was
also observed in the post-operative period.
Conclusion: In our series, palliative laminectomy with total or subtotal tumour reduction in
patients with malignant spinal metastatic disease resulted in amelioration of motor function,
pain and continence and therefore improved the patients' quality of life. The improvement in
quality of life shows that this method is a valuable option in neurosurgical therapy, except for
cases with pre-operative paraplegia. However, in patients with severe pre-operative
paraparesis, the authors recommend laminectomy only in very exceptional cases, because of
the poor post-operative neurological results.
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Introduction

In 5% to 10% of the cases, malignant tumours
metastasise to the spine.1 ± 6 They stem mostly from
primary carcinomas of the prostate, breast, lung,
kidney and haematopoietic/reticuloendothelial tis-
sue.1,2,4,5,7 ± 10

The symptoms typically start with back pain or
radicular pain followed by sensory disturbance and
motor weakness.7,8,11,12 Transection syndromes are
rarely the primary manifestation of disease in the
spine. Due to the fact that tumour tissue compromis-
ing the spinal canal ventrally cannot be e�ectively

resected from the posterior approach,1 ± 4,12 ± 17 neuro-
surgical intervention in these cases of spinal metastasis
is still a matter of controversy among many
authors.2,4,12

The objective of the retrospective study was to
demonstrate the mobility, continence, pain and quality
of life in our patients, following palliative decom-
pressive laminectomy.

Patients and methods

This study included only patients su�ering from
metastases with predominant in®ltration of the dorsal
epidural parts, or patients who could not be operated
on via an anterior approach. A follow-up neurological
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assessment was conducted in 84 patients who met these
criteria, 31 of whom were women and 53 were men.
The average age of the patients was 60 years (range:
23 ± 82 years). Those patients underwent decompressive
laminectomy with total or subtotal tumour resection at
the Department of Neurosurgery of the University of
Vienna, between 1991 and 1998.

Patients with drop metastasis from CNS-tumours
were not included. The study evaluated: patient
history, adjuvant pre-/post-operative radiotherapy
and/or chemotherapy, pre- and post-operative neuro-
logical assessment (immediately afterwards, 2 and 4
months later), concentrating on mortality, pain,
urinary and/or faecal incontinence as well as lifespan.
The study classi®ed those patients who had been able
to walk with or without walking aid pre-operatively,
as ambulatory. Patients, who had been dependent on
walking aids pre-operatively, were assessed according
to their improvement in walking distance. Twenty per
cent of all patients included in the study had been
mobile pre-operatively. The study classi®ed patients
who required less analgesic as having improved.
Continence was categorized as being mild, intermedi-
ate or severe (permanent catheter). Table 1 shows the
pre-operative status of the patients.

Results

Mobility rose to 45% in the immediate postoperative
evaluation, thus showing an improvement of 25%. This
rate sank to 33% after 2 months, and to 26% after 4
months. None of the ®ve patients who had been
paraplegic pre-operatively, recovered from the paralysis
following laminectomy (see Tables 1 and 2). Of the 28
patients who had only been able to slightly ¯ex their
knees or toes preoperatively, 22% regained full
mobility, and of the 23 patients from group III
(straight leg lifting from supination) nine became
mobile with walkers and three became mobile without
assistance. Twenty per cent of the patients had been
mobile pre-operatively, four, despite low-grade paresis,
and 15 had required walkers or crutches. All of them
were fully mobile in the immediate post-operative
period, although only 68% showed signi®cant im-
provement in mobility and an increase in walking
distance. Furthermore, in patients whose only pre-

operative symptom was pain, a clear reduction in
analgesic consumption was shown post-operatively (see
Table 3). However, 55% of the patients with an
immediate post-operative decrease in analgesic con-
sumption required an increase in pain-relief medication
after 2 and 4 months respectively. Fifteen of the 56%
of patients who su�ered from urinary retention (see
Table 4) needed pre-operative catheterisation.

In total, 18% of the patients included in the study
reported an improvement in micturition disturbances,
and after 4 months 51% of them still had continence
disorders. None of the patients who required pre-
operative catheterisation, showed improvement.

Table 1 Pre-operative status of the patients

Grade Mobility
Number
(n=84) %

I Paraplegia 4 5
II Knee bending/Toe wiggling 39 46
III Straight-leg lifting 24 28
IV Ambulatory with walker 14 16
V Ambulatory without assistance 3 4

Urinary retention or
incontinence of bowel or bladder

46 55

Radicular pain 62 74

Table 2 Degree of mobility in the immediate post-operative
phase (n=84), after 2 months (n=61), and after 4 months
(n=35)

Pre-operative
(n=84) I II III IV V

Post-operative n=5 n=38 n=23 n=14 n=4
I 2 2 ± ± ±
II 2 10 ± ± ±
III 1 18 11 ± ±
IV ± 8 9 10 1
V ± ± 3 4 3

2 months (n=61)a n=3 n=23 n=17 n=14 n=4
I 1 2 ± ± ±
II 2 6 5 2 ±
III ± 12 6 5 ±
IV ± 3 4 5 1
V ± ± 2 2 3

4 months (n=35)b n=2 n=11 n=11 n=10 n=1
I 1 2 ± ± ±
II 1 2 4 3 ±
III ± 6 4 3 ±
IV ± 1 3 3 ±
V ± ± ± 1 1

a23 patients died within 2 post-operative months. b49 patients
died within 4 post-operative months. Grade I plegia, Grade II
knee bending, toe wiggling, Grade III straight-leg lifting,
Grade IV ambulatory with walker, Grade V ambulatory
without assisatance

Table 3 Post-operative analgesic consumption in 84 patients
following laminectomy

Post-operative analgesic consumption (%)
Decreased Idem Increased

Post-operative
(n=84)

55 38 7

After 2 months
(n=61)a

33 49 18

After 4 months
(n=35)b

21 37 42

a23 patients died within 2 post-operative months. b49 patients
died within 4 post-operative months
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Adjuvant radiotherapy was conducted either pre- or
post-operatively on 45 patients. Forty per cent of the
25 patients, who received adjuvant radiotherapy
postoperatively, became mobile for at least 2 months.
Of 20 patients, who had received radiotherapy and
who had to be operated on because of neurological
deterioration, 45% became mobile post-operatively.
Thirty-nine patients received no adjuvant radiother-
apy. Thirty-six per cent of the patients who had
received only surgical therapy became mobile post-
operatively.

Eighty per cent of the metastases originated from
carcinomas of lung, breast, prostate, kidney and
hematopoietic/reticuloendothelial tissue (Table 5
shows the primary tumours and the median post-
operative time of survival). Fifty-four per cent of the
patients showed isolated and 46% multiple vertebral
body in®ltration. Laminectomy and partial tumour
resection was performed on 65 patients and lamin-
ectomy with complete tumour excision on 19 patients;
44% became mobile in the immediate post-operative
period, following partial resection, and 57% following
radical extirpation after laminectomy. In 96% of the
patients the study was able to identify the actual point
in time when these symptoms started. In 75% of the
patients the symptoms began with pain alone, and in

21% of the cases they began as transection or paresis
with or without associated pain. Thirty-eight per cent
of the patients who had initially only shown pain
improved, and 35% of the patients with paresis also
improved. The duration of pain varied from 1 day to
104 weeks, with an average of 8.2 weeks. The duration
of paresis varied from 1 day to 7.5 weeks, with an
average of 4 days. Forty-nine per cent of 37 patients,
who had developed paresis within 48 h, were mobile
post-operatively.

The average duration of hospitalisation was 9 days
with a range of 7 ± 12 days.

Complications
Intra-operative complications occurred in four cases
(complication rate 4.7%). The most common intra-
operative complication was dural opening in three
patients, and laminectomy at the wrong level in one
patient, which was immediately corrected through
intra-operative X-ray.

Operative complications were experienced in ®ve
patients (5.9%): the most common complication was
super®cial wound infection found in four patients
(4.7%), and an epidural abscess in one patient, where
surgery had to be repeated.

Discussion

Our results showed that tumour patients with spinal
cord compressing metastasis experienced an improve-
ment in their quality of life. They achieved better
mobility and continence function as well as a reduction
of analgesic medication following palliative decom-
pressive laminectomy. This indicates the method to be
a valuable option in neurosurgical therapy.

Immediate decompression of the spinal canal to
relieve cord compression caused by spinal metastasis is
crucial in patients with associated neurological de®cit,
primarily in order to prevent further deterioration but
also to obtain pain relief and partial or complete
tumour extirpation.1,4,7,14

Due to the heterogeneous group of patients with
varying prognoses,2,6,7,16,18,19 the therapeutic method
of choice is often di�cult and is subject to controversy
among the authors. In 1980, Young and co-workers
found no signi®cant di�erence in clinical prognosis
between laminectomy followed by radiotherapy and
radiotherapy only in 29 patients.6

Management strategies were developed based on
classi®cation systems, but these have also been subject
to much criticism.1,9 Bach and co-workers, however,
found laminectomy followed by radiotherapy to be far
superior to sole radiotherapy in a multicenter study
involving 398 patients.1

Decompressive laminectomy had to be performed
on 20 of our patients due to neurological deterioration
after having received radiotherapy. Interestingly, these
patients showed ± even though to only a small degree
± a better prognosis compared to those receiving

Table 4 Continence disorders pre- and post-operative, after
2 and 4 months

Pre-op Post-op
After 2
months

After4
months

Continence (n=84) (n=84) (n=84) (n=84)
disorders (%) (%) (%) (%)

Mild 21 10 12 17
Moderate 19 16 19 13
Urinary catheter 16 12 15 21
Total 56 38 46 51

pre-op=pre-operative; post-op=post-operative. a23 patients
died within 2 post-operative months. b49 patients died within
4 post-operative months

Table 5 Primary tumours and average post-operative time
of survival

Number Median survival
Primary tumour (n=84) (%) (in weeks)

Bronchus 19 (23) 13
Mama 18 (21) 73
Prostata 17 (20) 32
Haematopoietic tumours 10 (12) 60
Hypernephroma 7 (9) 14
Othersa 11 (13) 14
Unknown primary 2 (2) 15

Total 84 (100) 34

aMelanoma 4, colorectal carcinoma 3, liver 2, ovarial cancer
1, oesophagus 1
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radiotherapy following laminectomy. Furthermore, we
noticed a higher rate of success in laminectomy
combined with pre- or post-operative radiotherapy
compared to laminectomy only. For this reason,
randomised prospective studies with larger numbers
of patients should be conducted.1,6,10,11,18,20

Nevertheless, the disadvantage of the dorsal ap-
proach lies in the inability to remove completely a
ventrally located tumour3,7,14,15,17,19,21 rendering rela-
tively moderate results even following subtotal tumour
extirpation.4,7 We found ventral or ventrolateral as
well as cu�ed spinal cord compression in 85% of our
patients. Radical tumour extirpation was performed
on 19 patients who showed a higher degree of mobility
post-operatively compared to those who had received
partial tumour resection, which coincides with the
literature.12 Byrne stated that neither the time elected
for surgery nor the choice of surgery are clear and are
still subject to much controversy.2 Since we were able
to ®nd a signi®cant improvement in mobility, pain and
continence leading to a better quality of life in patients
su�ering from terminal cancer, we consider the
palliative decompressive laminectomy with total/par-
tial tumour resection to be a favourable method of
treatment. However, it must be mentioned that the
prognosis is considerably lower than the ventral
approach with vertebrectomy with implants, which
results in neurological improvement in 75 ± 95% of all
cases.3,4,7,15,16,22

In our series, palliative laminectomy with total or
subtotal tumour reduction in patients with malignant
spinal metastatic disease resulted in amelioration of
motor function, pain and continence and therefore
improved patients' quality of life. The signi®cant
improvement in quality of life proves this method,
with the exception of preoperative paraplegia, to be a
valuable option in neurosurgical therapy. However, in
patients with preoperative severe paraparesis, the
authors recommend laminectomy only in very excep-
tional cases, because of the poor post-operative
neurological results.
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