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ORIGINAL ARTICLE

Malignant Spinal Cord Compression Treated with Palliative
Radiotherapy: The Prince of Wales Hospital Experience

LC Wong, P Choi
Department of Clinical Oncology, Prince of Wales Hospital, Shatin, New Territories, Hong Kong

ABSTRACT

Objective:To assess the functional outcome and survival of patients with malignant spinal cord compression
following palliative radiotherapy, with or without surgery.

Materials and MethodsMedical records of 50 patients with malignant spinal cord compression, scheduled for
palliative radiotherapy between January 1997 and December 1998, were reviewed. Forty two patients received
primary palliative radiotherapy, while six received post-decompression radiotherapy. Dose fractionation used
was 24 to 30 Gy/4 to 10 fractions/1 to 2 weeks. All patients received oral or intravenous dexamethasone 16 mg
daily. Specific outcome indicators were analysed, including ambulatory status, motor power, sensation,
continence, pain control, and median survival (compression to death).

Results:Median duration of symptoms before the diagnosis of malignant spinal cord compression was 5 days
(95% confidence interval 4 to 10). Minimum and maximum follow-up was 21 days and 24 months respectively.
Median follow-up was 38.5 days. Different outcome indicators were either maintained or improved in between
79 to 100% of patients. Median survival was 51 days (95% confidence interval 34 to 68). Significant adverse
factors for survival included primary site (lung; p = 0.0001), and poor pre-radiotherapy ambulatory status
(difficulty in walking or paraplegia; p = 0.0436). The combined treatment modality group had a higher median
survival (p = 0.0023) but this may reflect selection bias.

Conclusions:This retrospective study showed that palliative radiotherapy was effective in maintaining and
improving functional outcome in patients with malignant spinal cord compression. Patients with primary lung
carcinoma, poor performance status, or poor neurological status are an appropriate patient group for short-
course palliative radiotherapy. A prospective study investigating dose fractionation regimens and assessing
quality of life is needed.
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INTRODUCTION in oncology centres. Studies addressing the outcome for
Malignant spinal cord compression (MSCC) is the secpatients with MSCC are relatively limited. In view of
ond most common neurological complication of cancetrthis, the current study was undertaken to investigate
after brain metastasis. It occurs in 5% of patients withthe outcome and survival of patients with MSCC after
systemic malignancies at autopsylanagement re- palliative RT (with or without surgery).
mains controversial due to a lack of prospective studies
as well as a standardised method for assessment of tIMATERIALS AND METHODS
response to treatment. To date, radiotherapy (RT) reRecords of 50 patients with a diagnosis of MSCC or
mains one of the main treatment modalities for MSCCcauda equina syndrome, treated with primary or post-
decompression RT in the Department of Clinical
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ment, National Cancer Centre, 11 Hospital Drive, Singapore Kong, between January 1997 and December 1998 were
169610. reviewed retrospectively. RT treatment data was entered
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RT planning request forms completed by doctors. The
Submitted: 28 December 2000; Accepted: 29 March 2001. clinical notes of patients recorded as having bone or
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spine metastasis, were also retrieved to ensure thagble 1. Functional outcome pre- and postradiotherapy
no cases of MSCC or cauda equina syndrome werf 104 weeks)

missed. Outcome indicators Pretreatment Postradiotherapy
No. (%) No. (%)
; ; r for 32 men and 1 ) Ambulation (n=32)
Cases reviewed |r_10Iuded records for 3 en and 18 Non-ambulant 27 (84%) 19 (50%)
women. The median age was 59 years (range, 29 t0 ampulant 5 (16%) 13 (41%)

92 years). The minimum and maximum follow-up
period was 21 days and 24 months respectively.

Motorpower (n=39)
Medical Research Council grade

Median follow-up was 38.5 days. The primary sites 0 6 (15%) 10 (26%)
. “ g . . . 0, 0,
identified were lung (12 patients), gastrointestinal ; ;‘ﬁgoﬁi Zgic@o)
tract (8 patients), genitourinary tract (6 patients), 3 11 (28%) 10 (26%)
nasopharynx (5 patients), and breast (2 patients). 4 5 (13%) 8 (21%)
Other sites were noted in 8 patients, and in 7 patients ° 6 (15.5%) 5 (13%)
the site was recorded as unknown. Sites of vertebrd}) Sensation (n=25) . .
metastgsis noted were cervical _(2 patients), thor_acic l'\r':g';ife'd 21’ %m; 2(5) gg;‘g
(17 patients), lumbosacral (6 patients) and 23 patients :
. . . . Dr)I Continence (n=32)
had metastases at a combination of sites. The median g mal 10 (31%) 15 (47%)
duration of symptoms before the diagnosis of MSCC  impaired 22 (69%) 17 (53%)
was 5 days (range, 1 to 30 days). E) Pain control (n=23)
No pain 3 (13%) 11 (48%)
20 (87%) 12 (52%)

Forty two patients received primary palliative RT,  Pan
based on either magnetic resonance imaging (MRI)
or plain X-ray findings, whereas 6 patients receijvedTable 2. Medical Research Council grading of motor power.
post-decompression RT. One patient declined RT, andrade Description
another did not receive RT due to poor performance
status. These patients were excluded in the analysis
of functional outcome, but not the survival analysis.g
Palliative RT was given using 6 MV photon to the
depth of the spinal cord through a single posterior field4
covering one to two vertebrae above and below the sit2
of compression, as shown on plain X-ray or MRhe
most commonly used dose fractionation regimens wer®utcome indicators included ambulatory status, Med-
24 Gyl4 fractions/4 days in 35% of patients (17/48) orical Research Council (MRC) grade of motor power
28 Gy/7 fractions/9 days in another 35% (17/48). Oral(Table 2), sensation, continence, and pain control. In
or intravenous dexamethasone — 4 mg four times dailyhe evaluation of change in each outcome indicator, only
— was given in all cases during RT, with or without athose patients who had both pre-RT and post-RT data
10 mg bolus, and then gradually discontinued after RTentered were considered. Three categories of post-RT
was completed. change were used: deteriorated, remained unchanged,
and improved (Table 3).
The clinical notes of 46 (of 48) assessable patients were
retrieved for review. Two patients who were transferredSurvival was calculated from the time of the diagnosis
to another hospital, had their outcome communicatedf MSCC until death or last follow-up. The survival
through telephone conversation with the doctor-in-curves were calculated by the Kaplan-Meier method
charge. Patient status was noted immediately beforand univariate analyses were conducted using the log
RT started (pre-RT) and 2 to 4 weeks after RT wagank test to evaluate the different factors affecting
completed (post-RT) [Table 1]. The interval for post- survival.
RT assessment was chosen because of the short median
follow-up of 38.5 days. All pre-RT assessment wasRESULTS
completed at the PWH. Data was less complete foFor assessable patients, there was data on between 48
post-RT assessment as some patients in convalescent81% of cases, depending on the particular outcome
hospitals post-RT could not be readily seen at PWHindicator.

Complete paralysis

Flicker of contraction

Movement with NO gravity

Movement with gravity only (any resistance stops
movement)

Movement with gravity plus some resistance
Normal power
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Table 3. Changes in outcome indicators at 2 to 4 weeks post- Among these 17 patients, 47% (8/17) achieved com-

radiotherapy. plete pain control. The two commonly used RT

Outcome De’tlec:icz;ted Ur"\fhagged 'mpfo‘;ed regimens were 24 Gy/4 fractions/4 days (17 patients)
- %) 0 (%) No- (%) and 28 Gy/7 fractions/9 days (17 patients). Using the

Ambulatory status (n=32) 4 (12.5) 20 (62.5) 8 (25) ; _ ; ; ;

Power (n=39) 8 (21) 17 (49) 14 (36) Linear-quadratic equation with/3 of 10 (for tt_Jmour),
Sensation (n=25) 1(4) 19 (76) 5 (20) the values of Gyfor the two dose fractionation
Continence (n=32) 0 27 (84) 5 (16) regimens were 38.4 and 37.2 respectively. Allowing for
Pain (n=23) 0 6 (26) 17 (74)

incomplete data, 12 and 9 patients on each of these
regimens respectively, achieved either complete or
Ambulatory Status partial pain relief.

Two categories were used: ambulant (walking without

aid) and non-ambulant, including paraplegia and diffi-Change in Outcome Indicators

culty in walking. ‘Difficulty in walking’ was defined Changes in outcome indicators 2 to 4 weeks post-RT
as ‘walking with aid’. Overall, 12.5 % (4/32) deteri- are summarised in Table 3. Overall, across the range of
orated and 25% (8/32) improved in ambulatory statusutcome indicators, 26 to 84% of patients remained
after RT. Subgroup analysis showed that all 10 paraunchanged, 16 to 74% improved, and 0 to 21% demon-
plegic patients remained paraplegic and all 5 ambulangtrated a deterioration in function as a result of RT.
patients remained ambulant after RT. In 17 patients with

difficulty in walking before RT, 29% (5/17) remained Actuarial Survival

so, while 47% (8/17) regained ambulatory status afteSurvival was considered in relation to pre-RT ambula-

RT. tory status (Figure 1), treatment modalities (Figure 2),
and primary site of lesion (Figure 3). There were 42
Power deaths and 8 patients with censored data. The median

Improvement was defined as an increase of motor powdime to death was 38.5 days from the diagnosis of
by 1 or more grades, whereas deterioration was a d8dSCC. Most patients died of their disease, with the
crease by 1 or more grades. Improvement in motoexception of 4 who died from non-cancer causes
power occurred in 36% of patients (14/39), whereasncluding sepsis, pneumonia, respiratory failure and
21% of patients deteriorated in terms of motor power.

Only 25% (8/32) regained ambulatory status (Table 3)
implying that not all the improvement in motor power 100
was translated into a functional improvement in ambu go:w
lation. This reinforced again the greater significance o 3
ambulatory status compared to motor power in outcome  gg |
assessment.
70|
Sensation to Light Touch and Pinprick £ :
Five (20%) of 25 assessable patients demonstrated im- '% 607
provement in sensation. One patient regained normal o ., |
sensation after RT. «g Log rank test
§ 40 : p = 0.0436
Continence
Five (16%) of the 32 assessable patients improved in 307
continence and none deteriorated. Of 22 incontinent 50 - Ambulant (n = 8)
patients, 5 regained continence after RT treatment. Frommmmmnosmssmesesnes
Pain Control ’ Difcay I ling
Terms used for the assessment of level of pain control 0 T T .
were ‘partial control’, ‘mild pain’, ‘decreased pain’, and 10 Time (months) 20 %0
‘pain not well controlled.” A visual analogue scale for
pain control was used in 3 of the 23 patients reviewed

. - Figure 1. Survival curves with respect to preradiotherapy
Seventeen (74%) had improved pain control. ambulatory status.
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Figure 2. Survival curves with respect to treatment modalities. Figure 3. Survival curves with respect to primary sites.

intracerebral bleeding. Five patients were lost toRT dose fractionation regimens, and functional outcome

follow-up and the remaining three were alive at the lastand survival.

follow-up. The latter three patients had primary can-

cers of the thyroid, colon, and kidney, and survived forUse of Steroids

approximately 24.0, 9.0 and 3.5 months respectivelySteroids have been widely used to reduce peritumoural

The median overall survival was 51 days (95% CIl 34oedema and compression of the spinal cord. They can

to 68). also act as an analgesic. Dexamethasone is the most
frequently used steroid. The dose used, however, is still

Significant adverse factors for survival identified by controversial, ranging from 16 mg (moderate) to 96 mg

univariate analysis in this study were: (high) per day in 4 divided doses, with 10 and 100 mg

e poor pre-RT non-ambulatory status including intravenous boluses respectivélgorensen et al con-
difficulty in walking or paraplegia ducted a well-designed randomised controlled trial

* radiotherapy only in 57 patients with MSCC, treated with RT and high

* primary lung carcinoma. dose or no dexamethasone. Although there was a statis-

The median survival for the ambulant subgroup versusically and clinically significant difference between the
the non-ambulant subgroup was 3 months and 1 montexperimental (high dose dexamethasone) and control
respectively (p = 0.0436). Post-decompression RT(no dexamethasone) arms, significant side effects were
yielded a median survival of 6.5 months compared talso reported in 11% of patients receiving sterdids.

1 month with RT alone (p = 0.0023). Patients with

primary lung carcinoma had a median survival of 3In a historical case series conducted by Harris et al,
weeks compared to 2 months in those with non-lunghere was no statistical difference in ambulatory rate

cancers (p = 0.0001). after RT with high- and moderate-dose dexamethasone
respectively (57.1% vs 57.9%]).here has been subse-
DISCUSSION quent criticism of the method of reporting ambulatory

The only randomised prospective study comparingstatus data in this study, however. A statistically and
surgery plus RT with RT alone did not show any clinically significant difference in the percentage of
difference between the two groupSonsequently, patients with serious side effects (14% in the high-
this discussion will focus on issues concerning primarydose group compared with 0% in the moderate-dose
RT. Such issues include the use of dexamethasongroup) was noted. Moderate dosing of dexamethasone
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will continue to be used at the PWH, given the frequentwere effective and without complications. They recom-
serious side effects associated with high doses ofmended that the SH-RT regimen deserved further

dexamethasone reported in these studies. investigation since the length of the RT course had an
important impact on the patient’s quality of life. A
Radiotherapy Dose Fractionation comparative study of the SH-RT regimen and a con-

There is still no consensus about the best RT doseentional regimen (30 Gy/10 fractions/12 days) would
fractionation regimen. More commonly used regimensappear worthwhile therefore.
are 30 Gy/10 fractions/12 days or 28 Gy/7 fractions/
9 days. Short-course and split-course regimens are le$s a literature review conducted by Loblaw and
common. In a study by Maranzano et al, a short-courskaperrier@ with the aim of producing an evidence-
radiotherapy regimen (16 Gy/2 fractions/8 days) washased guideline, no studies stratified results according
evaluated in 53 patients with low radioresponsive pri-to dosing protocol. Among the 5 studies giving the same
mary tumours (non-small cell lung, kidney, head andRT prescription to the entire cohort, only 1 used the
neck) and more radioresponsive ones (breast ansplit-course regimen described above. No regimen
prostate carcinoma, myeloma and lymphohf2atients  showed consistent superiority over the others for any
had paresis, paralysis, poor performance scores and/patient cohort. Hence the formulated guidelines left
short life expectancies. All patients received 16 mg ofthe dose prescription to the discretion of the individual
dexamethasone per day. Pain relief was achieved in 67%adiation oncologist.
of patients and overall motor function response rate was
63%. In the group with early diagnosis of MSCC, 91% Functional Outcomes
of pre-treatment ambulatory patients and 98% withThe functional outcome of palliative RT is an im-
good bladder function preserved these capacities. Witportant endpoint. In 1984, Findlay reviewed all pa-
late diagnosis, only 38% of non-ambulatory patientspers dealing with the management of MSCC since
and 44% with bladder retention improved. The main1960, analysing a total of 1816 cases with accurate
side effects seen with treatment were dysphagia fodata!® In ambulant patients, 75% remained so after
solid food (in one-third of patients receiving RT to the RT, whereas in paraplegic patients, 20% worsened,
thoracic spine), and slight oesophagitis. 20% improved and 60% remained paraplegic after
RT. Ambulatory status at presentation of MSCC was
The same authors conducted a further study, compashown to be one of the most important determinants
ing two different non-conventional radiotherapy sched-of outcome after RT. Pain relief was achieved in 60%
ulesfor MSCC, in 44 prostate cancer patiehtsventy  of the patients.
seven patients (61%) received split-course RT (SP-RT,
5 Gy x 3, 4 days rest, and then 3 Gy x 5 OR 30 Gy/&ill et al retrospectively reviewed 70 cases of MSCC
fractions/12 days), and 17 received short-course Rn breast cancer, in which 43 patients received primary
(SH-RT, 16 Gy/2 fractions/8days). All 20 ambulant RT and 21 received surgery and postoperativé'RT.
patients and 36 continent patients, preserved thesiollowing treatment, 96% of those who were ambulant
respective functions. Eleven (46%) of 24 patients withbefore therapy maintained the ability to walk. In those
motor impairment and 3 (38%) of 8 patients with unable to walk, 45% regained ambulation, with RT as
incontinence at presentation regained these abilitieseffective as surgery. In 89 to 95% of cases, sphincter
Total response rate for back pain, motor dysfunctioncontrol, pain, and sensory symptoms either improved
and sphincter dysfunction for SP-RT and SH-RT re-or remained stable.
spectively was 85% versus 76%, 70% versus 71%, and
20% versus 67%. The median survival was 9 and 8n the current study, the 5 individual outcome indi-
months for patients treated with SP-RT and SH-RT, recators were either maintained or improved in between
spectively (p = 0.86). Median survival was 10 and 279 to 100% of patients. Ten patients (31%) presented
months for post-treatment walking and non-walkingwith total paraplegia and none of these regained
patients respectively (p < 0.001). Neither presence odmbulatory status. Nearly all these patients had a
other metastases nor RT regimen used (split versudiagnosis of bone metastasis prior to the development
short-course) affected the response rate, duration aif MSCC. This reflects the importance of being aware
response, or survival. There was no severe acute af potential symptoms of MSCC in patients with bone
late toxicity. The authors concluded that both regimensnetastasi&
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In the area of functional assessment, studies have the routine use of visual-analogue pain score systems

shown that the Barthel Index or Activities of Daily and the Barthel Index in patients with MSCC under-

Living Index (ADLI) and neurological examination  going palliative RT

together provide a more useful guide to outcomes a checklist of outcome indicators to be included in

than neurological examination aloti€lhe index has the record of each patient with MSCC, either while in

four components, namely walking, ability to transfer, the RT treatment unit or on transfer to other hospitals.

bladder function, and bowel function. An additional It seems reasonable to give short-course RT, such as

functional element considered is the specific ability ofthe regimen used in the Maranzano et al studypa-

the patient to transfer from a bed to a chair, which mayients with primary lung carcinoma, and poor perform-

reflect the functional independence of the patient. ance, or poor neurological state. This is particularly
relevant for saving machine time and reducing the wait-

Factors Influencing Survival ing time for radical radiotherapy in a busy oncology

Lastly, various studies have identified factors affect-centre. Since there is insufficient data in the present

ing the survival of patients with MSCC, such as pre-RTstudy to examine whether palliative radiotherapy

or post-RT ambulatory status, primary diagnosis toimproves the quality of life of patients, this needs to be

compression interval (i.e. from the diagnosis of primaryinvestigated in a future study.

cancer to the development of MSCC), histology, and

treatment modalities. The current study noted preCONCLUSION

RT difficulty in walking or paraplegia, primary lung This case review study has confirmed the effective-

carcinoma, and RT alone as significant adverse factorsess of palliative radiotherapy and shown that the

Twenty seven (84%) of 32 patients in this seriesfunctional outcome achieved with palliative treatment

presented with difficulty in walking or paraplegia. of MSCC at the PWH is comparable with that reported

This was higher than that reported in other seriesin the literature. Although the overall median survival

such as the Maranzano and Latini study, where 48% ofvas somewhat shorter for this particular group of

patients had difficulty walking or parapledgiaThis  patients, the adverse factors for survival after RT

might account for the shorter median overall survivalnoted were similar to other reports. Steps have been

of 51 days (95% CI 34 to 68). Primary lung carcinomataken to improve the recording of data in the assess-

was present in 26% of the PWH study population.ment of patients with MSCC. It is hoped that a pro-

The number of patients with favourable histology spective study (on dose fractionation and quality of

was few. Although post-decompression RT yieldedlife) can be conducted in the future utlilising this

significantly longer median survival than RT alone improved data recording.

(p = 0.0023), this may be due to case selection bias.
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