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Managing spinal cord compression in small cell lung cancer

Radiotherapy needed for those at risk

Small cell lung cancers account for a fifth of all lung
cancers, and in most cases cytotoxic chemotherapy is
the treatment of choice. The disease is almost always
disseminated at presentation and therefore most organ
systems can be affected. Central nervous system
complications of lung cancer can cause devastating
morbidity. Symptoms from cerebral metastases usually
respond disappointingly to radiotherapy and those
patients with such metastases often spend most of their
remaining life in hospital. ' Spinal cord compression is
potentially even more serious as the patient can become
paraplegic within hours. We present two cases of spinal
cord compression in small cell lung cancer and consider
how to predict and minimise this serious complication.

Case histories
CASE 1

A 67 year old woman who had smoked 20 cigarettes a
day for 47 years presented in May 1989 with weight loss
and a mass in her chest radiograph in the upper lobe
with mediastinal lymphadenopathy. Bronchoscopy
and biopsy confirmed small cell lung cancer. Radio-
isotope bone scanning showed increased uptake of
technetium-99 at TIO and T12 (fig 1). Her bio-
chemical test results and abdominal ultrasonogram
were normal. She was treated with chemotherapy but
after her second course developed Gram negative
septicaemia and treatment was discontinued. A chest
radiograph showed a complete remission, and she was
then followed up as an outpatient.

In October 1989 she developed right sided loin pain
with abdominal tenderness. Abdominal ultrasono-
graphy, barium enema examination, and biochemical
investigations all gave normal results. She had no back
pain but a chest radiograph in December 1989 showed
a recurrence at the primary site. A second radioisotope
bone scan showed increased 99Tc uptake at T3, T8, and
T9 as well as at the lesion previously noted. Her
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FIG 1-Radioisotope bone scan showing increased hTc uptake in TIO
atnd T12

FIG 2-Computed tomogram at TIO showing paravertebral mass
(arrowed) with tumour extending into spinal canal

abdominal pain continued and she was given oral
etoposide as single drug chemotherapy every 21 days.
Computed tomography in January 1990 showed liver
metastases and a paravertebral mass at the region of
T10 with sclerotic changes in the adjacent vertebra
(fig 2). At that time she developed sensory changes in
both legs and on the next day paraplegia. She showed
no improvement with spinal cord irradiation and died
10 days later.

CASE 2

A 57 year old man who had smoked 30 cigarettes a
day for 33 years presented to another hospital in May
1985 with anterior chest pain and backache. A chest
radiograph showed right paratracheal nodal enlarge-
ment, and small cell lung cancer was diagnosed after
cervical mediastinoscopy. He was referred here for
chemotherapy, but the day before admission he
developed weakness in both legs associated with
sphincter disturbance. A radioisotope bone scan taken
before referral had shown increased 9Tc uptake in the
middle thoracic and lower lumbar spine. His spastic
paraparesis had a level at T1O. Myelography showed a
tapering extradural compression at T10, almost com-
pletely squashing the spinal cord. The vertebral body
at T10 was also beginning to collapse. He was given
intravenous dexamethasone and radiotherapy. He
remained well but did not respond to treatment. He
was not given chemotherapy because of the severity of
his paraplegia. He was discharged and cared for at
home for several months before developing cerebellar
metastases and subsequently died.

Comment
The woman in our first case had had an asymptomatic

area of increased 9Tc uptake at T10 on bone scanning
when she presented to us. She was unlucky to develop
septicaemia as this rarely happens in patients given
chemotherapy for small cell lung cancer as we now give
prophylactic co-trimoxazole to all patients with white
cell counts less than 1 x 10/l 10 days after their first
course of chemotherapy. Furthermore, the abdominal
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pain she had complained of for three months was
probably referred from the spine, and although she was
seen by several doctors at regular intervals, the cause of
the pain was not found until the rapid onset of her
spinal cord compression.

Onset of cord compression in both patients was
rapid. Is it possible to predict which patients with small
cell lung cancer will develop this complication and can
it be prevented? We analysed the incidence of spinal
cord compression in 610 patients with small cell lung
cancer.2 At presentation 30% of these patients had
limited disease-that is, disease confined to one
hemithorax. Five hundred patients underwent radio-
isotope bone scanning at the time of diagnosis (table).
Of the 610 patients, 24 had spinal cord compression,
six ofwhom presented with paraplegia. All six of these
patients had back pain and either an abnormal bone
scan or an abnormal radiograph of the affected area.
The other 18 patients developed paraplegia as a
manifestation of relapse of small cell lung cancer.
Fourteen of these patients had originally presented
with extensive disease, a spinal abnormality had been
detected on initial bone scanning in only five and only
eight had complained of back pain.

Spinal cord compression was also associated with
cerebral metastases. Four of the 24 patients had
cerebral metastases at presentation and a further seven
developed them at a later stage-an incidence of 45%.
The incidence in the entire study group was 19 5% . We
can therefore predict some of the patients who are
likely to get spinal cord compression so that they could
be treated electively (table).
Could more have been done to prevent spinal cord

compression from developing? The woman in our first
case showed the typical pattern of increased 99Tc
uptake on bone scanning, back pain, and, ultimately,
a diagnosis, made in this instance after computed
tomography two days before she developed paraplegia.
It should therefore become policy to irradiate patients
with back pain who have an abnormal vertebral body
seen on either plain radiography or bone scanning.

Discussion
PB-L: Once spinal cord compression develops it is

difficult to reverse. Steroids are usually given first, but
apart from a study in an experimental animal model
no good clinical evidence exists for the effectiveness of
steroids.' Findlay reviewed over 1800 patients with
cancer who developed spinal cord compression. Of 261
ambulant patients undergoing laminectomy alone,
32% remained ambulant and 26% progressed.4 Treat-
ment with laminectomy followed by radiotherapy
resulted in 38% of patients remaining ambulant and
20% progressing, and radiotherapy alone in 51%
remaining ambulant and 17% progressing. Thus radio-
therapy alone seems as effective as surgery in early
cases. Once paraplegia is established radiotherapy or
surgery, or both, make very little impression, with
only 1-2% of patients improving.4

Clearly treatment should be given early, especially as
an abnormal bone scan and back pain predicted spinal
cord compression in 36% of your patients. These
patients should electively have radiotherapy. There is

Incidence at diagnosis ofpredictive factors for spinal cord compression in patients with small cell lung cancer

Total No (%) who developed
No of patients spinal cord compression

(n=610) (n= 24)

Radioisotope bone scan abnormal
Spinal column abnormalities seen in bone scan or radiograph
Backache and abnormal bone scan or radiograph
Cerebral metastases
Cerebral metastases and abnormal bone scan or radiograph

234
131
24
119
24

11 (4-7%)
9 (7%)
9 (36%)

11 (9-2%)
6 (25%)

FIG 3 -Scan taken in sagittal plain by magnetic resonance imaging
showing collapse of TJO vertebral body with cord compression. (Scan
by Dr D MacVicar)

as yet no firm evidence to support this view, but it
seems entirely logical from these studies.

SGS: We intend to adopt an elective policy of
radiotherapy for such patients in the future.
DMD: How will the radiotherapy be given?
PB-L: Patients will receive 30 Gy in 10 single

fractions over two weeks. We give a single fraction for
back pain and this is as good as a fractionated course of
radiotherapy, but we don't know whether this dose is
sufficient to prevent spinal cord compression.
RWF: Would a surgical spinal cord decompression

be better than two weeks of radiotherapy?
SGS: Perhaps, but the problem is that in patients

presenting with paraplegia the tumour often occludes a
spinal artery and neurosurgery would not be helpful.
Small cell lung cancer is usually disseminated and
therefore chemotherapy remains the treatment of
choice with radiotherapy to the area of spinal cord
compression. If the the patient had non-small cell lung
cancer and a localised metastasis causing compression,
then decompression would seem more logical, although
the larger studies do not support this.
JVC: Do other imaging techniques help to define the

nature of the paraplegia?
DHH: It is theoretically possible that magnetic

resonance imaging could identify the vasogenic element
of early mechanical compression. I was going to ask
whether patients should be treated on the basis of an
abnormal bone scan alone or, if magnetic resonance
imaging is not available, should myelography always
be done. Figure 3 shows a magnetic resonance image of
a completely collapsed, affected vertebral body and
also shows the precise site of cord compression; this
technique will undoubtedly become the investigation
of choice in this condition. Myelography is a difficult
and painful procedure once spinal cord compression is
present. The upper limit of the area of compression is
often impossible to identify on myelography, and,
furthermore, deposits at multiple sites may not be
identified.

SGS: In summary, the overall prognosis in small cell
lung cancer is no longer improving rapidly. Chemo-
therapy, however, improves the quality of life of many
patients substantially. Nevertheless, neurological
relapse due to cerebral metastases and spinal cord
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compression respond poorly to treatment and are
associated with a high morbidity, confining patients to
hospital for most, if not all, of their remaining lives. If
those patients most likely to develop a major neuro-
logical complication can be identified it seems important
to prevent it. Thus to irradiate painful areas of
increased 9Tc uptake in the spine as determined by
radioisotope bone scanning will do little harm and may
prevent paraplegia in many patients.
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Everyday Aids and Appliances

Mobility aids and appliances for disabled children

Kenneth S Holt

Aids and appliances should be provided to help
immobile children whenever it would help the children
and their parents and teachers. The needs of children
cannot be met by scaled down versions of adult
equipment. The design of equipment for children
requires an understanding of their distinctive require-
ments. Most disabled children are affficted early in life
before the acquisition of abilities such as sitting,
walking, and talking. So any equipment has to be
appropriate for their stage of development and should
help and not hinder their developmental progress. For
example, an adult recovering from an accident can be
given crutches to help walking because he or she was
able to walk before the accident but a child with
cerebral palsy or spina bifida can be given crutches only
when he or she is developmentally ready to learn to
walk. Allowances have to be made for growth and
changes in body proportions. Equipment should be
made according to the child's measurements; it should
be supplied promptly because otherwise it may not fit
when finally delivered; and it must be adjusted as
growth occurs. Children like to be free and may not
accept equipment that is too restrictive. Parents need
to understand the purpose of any item and also how
and when it should be used.

Buggies and wheelchairs
The "buggies" (lightweight folding frame with

canvas hammock seat) that are used for most young
children are suitable for disabled children. As disabled
children get older larger versions are available from the
disablement service centres (fig 1) that are suitable for

4 ~ ~~l+W .:
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FIG 1-A mayor buggy

Prescribing a wheelchair: questions to
consider

* Who will operate it? The child (with hands on large
wheels or other means), or attendant (so the handles have
to be of suitable height)?
* Will the chair be used outdoors? If so are the wheels
suitable and the construction sturdy?
* Is the child restless and needing restraint (for example
in athetoid cerebral palsy)?
* Does the child need postural support (such as a child at
risk of scoliosis)?
* Should the chair fold (to go into a car boot or be taken
on a bus)?

t~~~~~~~~~:i
FIG 2-Measurementsfor wheelchair

moving the child from one place to another. Old'er
children and those who spend considerable time in
their chairs require something more substantial than a
buggy and a wide range of pushchairs and wheelchairs
is available from the disablement service centres and
conumercial sources. Prescribing a suitable chair is
not easy. A number of questions have to be answered;
measurements have to be made (fig 2); and considera-
tion given to possible adjustments and modifications.
Helpful advice can be obtained from occupational
therapists and the disablement service centres.
Currently, the needs of most children can be met

from the range of chairs supplied by the Department
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