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Do elderly patients benefit from 
surgery in addition to radiotherapy 
for treatment of metastatic 
spinal cord compression?

Almost 70% of all cancer-related deaths 
occur in elderly patients, generally defined 
as patients older than 65 years [4, 24]. It 
has been estimated that in 2030, the num-
ber of elderly patients dying of cancer will 
have more than doubled. Therefore, inter-
est in these patients has increased consid-
erably [3, 8, 18, 19]. One important ques-
tion is whether elderly patients are able 
to withstand intensive anti-cancer treat-
ments that are used in younger patients.

The incidence of metastatic spinal cord 
compression (MSCC) has increased dur-
ing recent years, most likely because cancer 
patients live longer due to improved treat-
ment for the primary tumor and metasta-
ses [2, 7, 13, 20, 22]. Radiotherapy alone is 
still the most common treatment for MSCC. 
However, a randomized trial of 101 patients 
suggested a benefit with regard to functional 
outcome and survival for decompressive spi-
nal surgery followed by radiotherapy when 
compared to radiotherapy alone for selected 
patients [12]. In contrast to that randomized 
study, our matched-pair analysis of 324 pa-
tients did not identify a benefit for surgery 
in addition to radiotherapy [17].

Spinal surgery entails certain risks; the 
rate of serious surgery-related complica-
tions in the randomized trial of 101 pa-
tients was 12% associated with primary 

surgery and 40% associated with salvage 
surgery [12]. Due to the generally poorer 
pulmonary and cardiac function in elderly 
patients, anesthesia-related risks are more 
frequent than in younger patients. There-
fore, one would prefer to avoid surgery in 
elderly patients when reasonably possible.

The question arises whether elderly pa-
tients with MSCC benefit from spinal sur-
gery in addition to radiotherapy in terms 
of improved treatment outcome. This 
question would certainly be best answered 
in a randomized trial; however, such a tri-
al is almost impossible to perform be-
cause most centers worldwide either do or 
do not prefer the additional surgery. In-
stead of a randomized trial, we performed 
a matched-pair analysis (1:2) following 
strict matching criteria and considering 
ten potential prognostic factors. This de-
sign was chosen in order to provide the 
highest level of evidence aside from a ran-
domized trial. Surgery followed by radio-
therapy and radiotherapy alone were com-
pared for post-treatment motor function, 
local control of MSCC, and survival.

Methods

The data of 42 elderly (age > 65 years) pa-
tients who received surgery followed by 

radiotherapy for MSCC between 2000 
and 2010 were matched 1:2 to 84 elder-
ly patients from a database of 1,066 pa-
tients who received radiotherapy alone. 
The patients were matched for ten fac-
tors including age (≤ 70 versus > 70 years), 
gender, Eastern Cooperative Oncology 
Group (ECOG) performance score (1–2 
versus 3–4), primary tumor (breast can-
cer versus prostate cancer versus myelo-
ma/lymphoma versus lung cancer versus 
others), number of involved vertebrae (1–
2 versus ≥ 3), other bone metastases (no 
versus yes), visceral metastases (no ver-
sus yes), ambulatory status before radio-
therapy (not ambulatory versus ambula-
tory), time developing motor deficits be-
fore radiotherapy (1–7 versus > 7 days), 
and radiotherapy regimen (5 × 4 Gy ver-
sus 10 × 3 Gy versus 15 × 2.5 Gy/20 × 2 Gy). 
All of these factors matched between the 
three matched patients. The 126 patients 
included in this study had motor deficits 
due to MSCC of the thoracic or lumbar 
spine confirmed by MRI. Patients who 
had a vertebral body fracture with bony 
fragments compressing the spinal cord 
were not included in this study, as these 
patients were clearly candidates for de-
compressive surgery. The patients re-
ceived 12–32 mg per day of dexametha-
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sone from the time when MSCC was di-
agnosed until the end of the radiotherapy 
course. The patient characteristics related 
to the two treatment groups are summa-
rized in . Tab. 1.

Of the 42 patients treated with surgery 
plus radiotherapy, 27 patients received di-
rect decompressive surgery plus stabiliza-
tion of the involved vertebrae (DDSS) and 
15 patients received a laminectomy (LE). 
Radiotherapy was administered with a 
linear accelerator using a single posteri-

or field or parallel opposed fields depend-
ing on the depth of the spinal cord. The 
treatment volume encompassed one nor-
mal vertebra above and below the meta-
static lesions.

Motor function was evaluated be-
fore and up to 6 months after radio-
therapy with a 5-point scale [21]: 0: nor-
mal strength; 1: ambulatory without aid, 
2: ambulatory with aid, 3: not ambulato-
ry, 4: paraplegia. Improvement or dete-
rioration of motor function was defined 

as a change of at least one point. In ad-
dition to the effect of treatment on mo-
tor function, both treatment groups were 
compared for local control of MSCC and 
survival. Data regarding the effect of treat-
ment on pain relief were not available. Lo-
cal control was defined as absence of neu-
rological progression within the irradiated 
spine. Recurrence was defined either as a 
recurrence of motor deficits if therapy led 
to an improvement in motor function or 
as a progression of motor deficits if ther-

Tab. 1 Patient characteristics

  Sur-
gery + RT
(n = 42)
(n, %)

RT 
alone
(n = 84)
(n, %)

Age

≤ 70 years (n = 63) 21 (50) 42 (50)

> 70 years (n = 63) 21 (50) 42 (50)

Gender

Female (n = 39) 13 (31) 26 (31)

Male (n = 87) 29 (69) 58 (69)

ECOG performance status

1–2 (n = 51) 17 (40) 34 (40)

3–4 (n = 75) 25 (60) 50 (60)

Type of primary tumor

Breast cancer (n = 15) 5 (12) 10 (12)

Prostate cancer (n = 30) 10 (24) 20 (24)

Myeloma/lymphoma 
(n = 18)

6 (14) 12 (14)

Lung cancer (n = 24) 8 (19) 16 (19)

Other tumors (n = 39) 13 (31) 26 (31)

Number of involved vertebrae

1–2 (n = 48) 16 (38) 32 (38)

≥ 3 (n = 78) 26 (62) 52 (62)

Other bone metastases at the time of RT

No (n = 54) 18 (43) 36 (43)

Yes (n = 72) 24 (57) 48 (57)

Visceral metastases at the time of RT

No (n = 75) 25 (60) 50 (60)

Yes (n = 51) 17 (40) 34 (40)

Ambulatory status before RT

Not ambulatory 
(n = 51)

17 (40) 34 (40)

Ambulatory (n = 75) 25 (60) 50 (60)

Time developing motor deficits before RT

1–7 days (n = 39) 13 (31) 26 (31)

> 7 days (n = 87) 29 (69) 58 (69)

RT regimen

5 × 4 Gy (n = 6) 2 (5) 4 (5)

10 × 3 Gy (n = 60) 20 (48) 40 (48)

15 × 2.5/20 × 2 Gy 
(n = 60)

20 (48) 40 (48)

RT radiotherapy.

Tab. 2 Impact of potential prognostic factors on motor function

  Improvement
(n, %)

No change
(n, %)

Deterioration
(n, %)

p

Treatment regimen

Surgery + RT (n = 42) 9 (21) 26 (62) 7 (17)  

RT alone (n = 84) 20 (24) 55 (65) 9 (11) 0.39

Age

≤ 70 years (n = 63) 15 (24) 40 (63) 8 (13)  

> 70 years (n = 63) 14 (22) 41 (65) 8 (13) 0.41

Gender

Female (n = 39) 8 (21) 30 (77) 1 (3)  

Male (n = 87) 21 (24) 51 (59) 15 (17) 0.78

ECOG performance status

1–2 (n = 51) 13 (25) 38 (75) 0 (0)  

3–4 (n = 75) 16 (21) 43 (57) 16 (21) 0.82

Type of primary tumor

Breast cancer (n = 15) 3 (20) 12 (80) 0 (0)  

Prostate cancer (n = 30) 6 (20) 17 (57) 7 (23)  

Myeloma/lymphoma (n = 18) 5 (28) 13 (72) 0 (0)  

Lung cancer (n = 24) 7 (29) 15 (63) 2 (8)  

Other tumors (n = 39) 8 (21) 24 (62) 7 (18) 0.57

Number of involved vertebrae

1–2 (n = 48) 11 (23) 34 (71) 3 (6)  

≥ 3 (n = 78) 18 (23) 47 (60) 13 (17) 0.65

Other bone metastases at the time of RT

No (n = 54) 13 (24) 37 (69) 4 (7)  

Yes (n = 72) 16 (22) 44 (61) 12 (17) 0.64

Visceral metastases at the time of RT

No (n = 75) 20 (27) 52 (69) 3 (4)  

Yes (n = 51) 9 (18) 29 (57) 13 (25) 0.20

Ambulatory status before RT

Not ambulatory (n = 51) 11 (22) 29 (57) 11 (22)  

Ambulatory (n = 75) 18 (24) 52 (69) 5 (7) 0.12

Time developing motor deficits before RT

1–7 days (n = 39) 5 (13) 22 (56) 12 (31)  

> 7 days (n = 87) 24 (28) 59 (68) 4 (5) 0.002

RT regimen

5 × 4 Gy (n = 6) 1 (17) 1 (17) 4 (67)  

10 × 3 Gy (n = 60) 13 (22) 42 (70) 5 (8)  

15 × 2.5/20 × 2 Gy (n = 60) 15 (25) 38 (63) 7 (12) 0.79
RT radiotherapy.
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apy resulted in no change of motor defi-
cits. The clinical diagnosis of local failure 
of MSCC was confirmed with MRI. Lo-
cal control and survival were calculated 
from the last day of radiotherapy. Patients 
were followed until death or for median 
of 9 months (range 3–42 months) in those 
alive at the last follow-up visit. Addition-
al matched-pair analyses were performed 
for the subgroups of patients who received 
DDSS and patients who received LE.

Local control and survival rates were 
calculated with the Kaplan–Meier meth-

od [9]. The differences between the Ka-
plan–Meier curves were calculated with 
the Wilcoxon test. The prognostic fac-
tors significant (p < 0.05) in the univari-
ate analysis were included in a multivari-
ate analysis, performed with the Cox pro-
portion hazards model. Because the ra-
diotherapy regimen was administered 
based on the patient’s prognosis (5 × 4 Gy 
given to patients with a very poor expect-
ed survival, 12 × 2.5 Gy/20 × 2 Gy given to 
patients with the most favorable progno-
sis), the radiotherapy regimen was not in-

cluded in the multivariate of survival. Re-
garding functional outcome, a multivari-
ate analysis including all factors was per-
formed with the ordered logit model, as 
the data for functional outcome are or-
dinal (−1 = deterioration, 0 = no change, 
1 = improvement).

Results

In the multivariate analysis of functional 
outcome, the time developing motor def-
icits before radiotherapy was significant 
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Do elderly patients benefit from surgery in addition to radiotherapy 
for treatment of metastatic spinal cord compression? 

Abstract
Background. Treatment of elderly cancer pa-
tients has gained importance. One question 
regarding the treatment of metastatic spinal 
cord compression (MSCC) is whether elder-
ly patients benefit from surgery in addition 
to radiotherapy? In attempting to answer this 
question, we performed a matched-pair anal-
ysis comparing surgery followed by radiother-
apy to radiotherapy alone.
Patients and methods. Data from 42 elder-
ly (age > 65 years) patients receiving surgery 
plus radiotherapy (S + RT) were matched to 
84 patients (1:2) receiving radiotherapy alone 
(RT). Groups were matched for ten poten-
tial prognostic factors and compared regard-
ing motor function, local control, and surviv-

al. Additional matched-pair analyses were per-
formed for the subgroups of patients receiv-
ing direct decompressive surgery plus stabi-
lization of involved vertebrae (DDSS, n = 81) 
and receiving laminectomy (LE, n = 45).
Results. Improvement of motor function oc-
curred in 21% after S + RT and 24% after RT 
(p = 0.39). The 1-year local control rates were 
81% and 91% (p = 0.44), while the 1-year sur-
vival rates were 46% and 39% (p = 0.71). In 
the matched-pair analysis of patients receiv-
ing DDSS, improvement of motor function oc-
curred in 22% after DDSS + RT and 24% af-
ter RT alone (p = 0.92). The 1-year local con-
trol rates were 95% and 89% (p = 0.62), and 
the 1-year survival rates were 54% and 43% 

(p = 0.30). In the matched-pair analysis of pa-
tients receiving LE, improvement of motor 
function occurred in 20% after LE + RT and 
23% after RT alone (p = 0.06). The 1-year lo-
cal control rates were 50% and 92% (p = 0.33). 
The 1-year survival rates were 32% and 32% 
(p = 0.55).
Conclusion. Elderly patients with MSCC did 
not benefit from surgery in addition to radio-
therapy regarding functional outcome, local 
control of MSCC, or survival.

Keywords
Metastatic spinal cord compression · Elderly 
patients · Radiotherapy · Surgery · Treatment 
outcomes

Profitieren ältere Patienten von einer Operation zusätzlich zur Strahlentherapie bei 
der Behandlung der metastatisch bedingten Rückenmarkskompression?

Zusammenfassung
Hintergrund. Die Behandlung älterer Tumor-
patienten hat an Bedeutung gewonnen. Die-
se „matched pair“-Analyse untersucht, ob äl-
tere Patienten von einer Operation zusätzlich 
zur Strahlentherapie bei der Behandlung der 
MSCC profitieren.
Patienten und Methoden. Daten von 42 äl-
teren (Alter > 65 Jahre) Patienten, die eine 
Operation plus Strahlentherapie (S + RT) er-
halten hatten, wurden mit 84 Patienten ver-
glichen (1:2), die mit alleiniger Strahlenthera-
pie behandelt wurden. Die Paare mussten hin-
sichtlich 10 möglicher Prognosefaktoren über-
einstimmen. Beide Gruppen wurden für die 
Endpunkte motorische Funktion, lokale Kon-
trolle und Überleben verglichen. Zusätzliche 
 „matched pair“-Analysen erfolgten für die 

Subgruppen, die eine direkte Dekompres sion 
plus Stabilisierung erhielten (DDSS, n = 81), 
und für Patienten, die eine Laminektomie er-
hielten (LE, n = 45).
Ergebnisse. Ein Verbesserung der motorischen 
Funktion zeigte sich bei 21% der Patienten nach 
S + RT und bei 24% nach RT (p = 0,39). Die 1-Jah-
res-Raten für die lokale Kontrolle betrugen 81% 
und 91% (p = 0,44), die 1-Jahres-Überlebensra-
ten 46% und 39% (p = 0,71). Bei Patienten, die 
 eine DDSS erhielten, war eine Verbesserung der 
motorischen Funktion bei 22% nach DDSS + RT 
und 24% nach RT zu verzeichnen (p = 0,92). Die 
1-Jahres-Raten für die lokale Kontrolle waren 
95% und 89% (p = 0,62) und die 1-Jahres-Über-
lebensraten betrugen 54% und 43% (p = 0,30). 
Bei Patienten, die eine LE erhielten, zeigte sich 

eine Verbesserung der motorischen Funk tion 
von 20% nach LE + RT und von 23% nach RT 
(p = 0,06). Die 1-Jahres-Raten für die lokale Kon-
trolle betrugen 50% und 92% (p = 0,33). Die 
1-Jahres-Überlebensraten waren 32% und 32% 
(p = 0,55).
Schlussfolgerung. Ältere Patienten mit MSCC 
haben hinsichtlich motorischer Funktion, loka-
ler Kontrolle und Überleben gegenüber der al-
leinigen Strahlentherapie nicht von einer zu-
sätzlichen Operation profitiert.

Schlüsselwörter
Metastatisch bedingte  
Rückenmarkskompression · Ältere Patienten · 
Strahlentherapie · Operation ·  
Behandlungsergebnisse
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(estimate + 1.81; 95% CI + 0.64 to + 2.98; 
p = 0.002). The treatment regimen was 
not associated with functional outcome 
(estimate −0.12; 95% CI − 0.97 to + 0.74; 
p = 0.79). The results of the multivariate 
analysis of functional outcome are sum-
marized in . Tab. 2.

The local control rates for the entire 
cohort were 96% at 6 months and 91% 
at 12 months. On univariate analysis, im-
proved local control was significantly as-
sociated with absence of visceral metas-

tases (p = 0.048), whereas the treatment 
regimen was not significant (p = 0.44). 
In the Cox proportional analysis, viscer-
al metastases were not significantly asso-
ciated with local control (risk ratio (RR) 
3.09; 95% confidence interval (CI) 0.41–
16.48; p = 0.24). The results of the univar-
iate analysis of local control are summa-
rized in . Tab. 3.

The survival rates for the entire co-
hort were 55% at 6 months and 42% at 
12 months.

The results of the univariate analysis 
of survival are summarized in . Tab. 4. 
In the univariate analysis, improved sur-
vival was associated with female gender 
(p = 0.012), better ECOG performance 
status (p < 0.001), favorable primary tu-
mor type (p < 0.001), involvement of only 
1–2 vertebrae (p < 0.001), absence of oth-
er bone metastases (p < 0.001), absence 
of visceral metastases (p < 0.001), ambu-
latory status prior to therapy (p < 0.001), 
slower development of motor deficits 
(p < 0.001), and longer-course radiother-
apy (p < 0.001). The treatment regimen 
was not significantly associated with sur-
vival (p = 0.71). In the multivariate anal-
ysis, survival was significantly associat-
ed with ECOG performance status (RR 
4.05; 95% CI 1.92–9.06; p < 0.001), viscer-
al metastases (RR 3.29; 95% CI 1.93–5.75; 
p < 0.001), ambulatory status (RR 2.30; 
95% CI 1.32–4.03; p = 0.003), and time de-
veloping motor deficits (RR: 1.98; 95% CI 
1.15–3.44; p = 0.014). A strong trend was 
observed for other bone metastases (RR 
2.89; 95% CI 0.96–9.39; p = 0.059). Gen-
der (RR 1.43; 95% CI 0.82–2.62; p = 0.21), 
primary tumor type (RR 1.10; 95% CI 
0.93–1.31; p = 0.25), and number of in-
volved vertebrae (RR 1.32; 95% CI: 0.75–
2.37; p = 0.35) were not significant.

In both treatment groups, acute radi-
ation-related toxicity such as nausea, di-
arrhea, and skin reaction did not exceed 
grade 1 according to CTCAE 3.0. Late ra-
diation toxicity such as myelopathy did 
not occur. Surgical complications such 
as wound infections, extensive bleed-
ing, postoperative pneumonia, and pul-
monary embolism occurred in 7 patients 
(14%) of the S + RT group.

In the subgroup analysis of the 
81 matched patients who received DDSS, 
the results after DDSS + RT (n = 27) and 
after RT alone (n = 54) were not signifi-
cantly different with respect to the effect 
on motor function (p = 0.92). The results 
of the comparison of DDSS + RT and RT 
alone are summarized in . Tab. 5. In the 
subgroup analysis of the 45 matched pa-
tients who received LE, a trend was ob-
served for posttreatment motor function 
in favor of RT alone (p = 0.06). Local con-
trol (p = 0.33) and survival (p = 0.55) were 
not significantly different (. Tab. 6).

Tab. 3 Univariate analysis of local control

  At 6 months At 12 months p

Treatment regimen

Surgery + RT (n = 67) 97 81  

RT (n = 134) 96 91 0.44

Age

≤ 70 years (n = 63) 97 92  

> 70 years (n = 63) 95 83 0.19

Gender

Female (n = 39) 100 90  

Male (n = 87) 94 86 0.21

ECOG performance status

1–2 (n = 51) 96 87  

3–4 (n = 75) 97 92 0.99

Type of primary tumor

Breast cancer (n = 15) 100 100  

Prostate cancer (n = 30) 100 91  

Myeloma/lymphoma (n = 18) 100 86  

Lung cancer (n = 24) 100 100  

Other tumors (n = 39) 86 71 0.14

Number of involved vertebrae

1–2 (n = 48) 97 85  

≥ 3 (n = 78) 96 92 0.57

Other bone metastases at the time of RT

No (n = 54) 98 87  

Yes (n = 72) 95 91 0.33

Visceral metastases at the time of RT

No (n = 75) 98 89  

Yes (n = 51) 89 89 0.048

Ambulatory status before RT

Not ambulatory (n = 51) 100 100  

Ambulatory (n = 75) 95 85 0.23

Time developing motor deficits before RT

1–7 days (n = 39) 100 100  

> 7 days (n = 87) 97 87 0.39

RT regimen

5 × 4 Gy (n = 6) n.a. n.a.  

10 × 3 Gy (n = 60) 100 100  

15 × 2.5/20 × 2 Gy (n = 60) 94 82 0.18

Entire cohort 96 91  
n.a. not available, RT radiotherapy.
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Discussion

The most appropriate treatment for 
MSCC is controversial. For decades, ra-
diotherapy alone has been the standard 
treatment. However, a randomized trial 
of 101 patients published in 2005 suggest-
ed that decompressive surgery followed by 
radiotherapy was superior to radiotherapy 
alone in terms of improved posttreatment 
ambulatory status, regaining the ability to 
walk, duration of ambulatory status after 
treatment, and survival [12]. In contrast, 

a matched-pair analysis of 324 patients 
considering 11 potential prognostic fac-
tors did not find a significant difference 
between surgery plus radiotherapy and 
radiotherapy alone regarding post-treat-
ment motor function, ambulatory status, 
regaining ambulatory status, local con-
trol of MSCC, and survival [17]. Recent-
ly, a matched-pair analysis of 201 patients 
with unfavorable tumors such as NSCLC, 
cancer of unknown primary (CUP), re-
nal cell carcinoma, and colorectal cancer 
suggested a better effect on motor func-

tion in the subgroup of patients who re-
ceived DDSS + RT when compared to ra-
diotherapy alone [16]. Thus, taking into 
account the current literature, the bene-
fit of decompressive surgery in addition to 
radiotherapy is unclear and appears lim-
ited to selected patients, such as patients 
with MSCC from an unfavorable primary 
tumor, who have good performance sta-
tus and relatively favorable survival prog-
noses.

Due to improved cancer therapies and 
demographic developments, the number 

Tab. 4 Univariate analysis of survival

  At 6 months At 12 months p

Treatment regimen

Surgery + RT (n = 67) 63 46  

RT (n = 134) 51 39 0.71

Age

≤ 70 years (n = 63) 60 48  

> 70 years (n = 63) 50 35 0.07

Gender

Female (n = 39) 67 62  

Male (n = 87) 50 33 0.017*

ECOG performance status

1–2 (n = 51) 92 86  

3–4 (n = 75) 30 12 < 0.001*

Type of primary tumor

Breast cancer (n = 15) 80 80  

Prostate cancer (n = 30) 43 26  

Myeloma/lymphoma (n = 18) 94 77  

Lung cancer (n = 24) 42 27  

Other tumors (n = 39) 45 33 < 0.001*

Number of involved vertebrae

1–2 (n = 48) 75 68  

≥ 3 (n = 78) 43 25 < 0.001*

Other bone metastases at the time of RT

No (n = 54) 78 70  

Yes (n = 72) 38 21 < 0.001

Visceral metastases at the time of RT

No (n = 75) 83 65  

Yes (n = 51) 14 8 < 0.001*

Ambulatory status before RT

Not ambulatory (n = 51) 24 12  

Ambulatory (n = 75) 76 63  < 0.001*

Time developing motor deficits before radiotherapy

1–7 days (n = 39) 22 0  

> 7 days (n = 87) 70 58  < 0.001*

RT regimen

5 × 4 Gy (n = 6) 0 0  

10 × 3 Gy (n = 60) 44 31  

15 × 2.5/20 × 2 Gy (n = 60) 72 56 < 0.001*

Entire cohort 55 42  
RT radiotherapy *Value considered significant.

Tab. 5 Additional matched-pair analysis 
of patients receiving direct compressive 
surgery plus stabilization of involved verte-
brae (DDSS)

  DDSS+RT 
(n = 27)

RT alone 
(n = 54)

p

Treatment effect on motor function

Improvement 6 (22) 13 (24)  

No change 20 (74) 37 (69)  

Deterioration 1 (4) 4 (7) 0.92

Local control of MSCC

At 6 months 95 95  

At 12 months 97 89 0.62

Survival

At 6 months 77 54  

At 12 months 56 43 0.30
MSCC metastatic spinal cord compression, RT 
radiotherapy.

Tab. 6 Additional matched-pair analysis 
of patients receiving laminectomy (LE)

  LE + RT 
(n = 15)

RT alone 
(n = 30)

p

Treatment effect on motor function

Improvement 3 (20) 7 (23)  

No change 6 (40) 18 (60) 0.06

Treatment effect on motor function

Improvement 3 (20) 7 (23)  

No change 6 (40) 18 (60)  

Deterioration 6 (40) 5 (17) 0.06

Local control of MSCC

At 6 months 100 50  

At 12 months 92 92 0.33

Survival

At 6 months 40 32  

At 12 months 43 32 0.55
MSCC metastatic spinal cord compression, RT 
radiotherapy.
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of elderly cancer patients is constantly in-
creasing. Because many of these patients 
have relevant comorbidity, they may be a 
challenge for the treating physicians. Car-
diac and pulmonary comorbidities are 
likely to lead to increased surgery- and 
anesthesia-related complications. Many 
elderly patients are not able to withstand 
surgical procedures such as DDSS. There-
fore, one would prefer to avoid spinal sur-
gery in elderly patients whenever respon-
sible. Thus, it is important to know wheth-
er elderly patients benefit from spinal sur-
gery when added to radiotherapy in terms 
of improved treatment outcomes.

This matched-pair analysis of patients 
> 65 years compared surgery followed by 
radiotherapy to radiotherapy alone. Ac-
cording to the present results, additional 
surgery did not lead to significantly im-
proved functional outcome, local control, 
or survival. In addition, there was no sig-
nificant improvement in patients who re-
ceived decompressive surgery with stabili-
zation or in those patients who had a lam-
inectomy. The retrospective nature of this 
study must be taken into account when 
interpreting these results. Retrospective 
studies always bear a certain risk of a hid-
den selection bias. However, because a 1:2 
matched-pair design was chosen and be-
cause each patient triple had to match for 
ten potential prognostic factors, the risk 
of such a bias was considerably reduced.

In the present study, posttreatment 
motor function was significantly associ-
ated with the time developing motor def-
icits before radiotherapy. This prognostic 
factor has been previously described as a 
significant predictor for functional out-
come [15]. A slower development of motor 
deficits prior to the start of treatment for 
MSCC was associated with a better post-
treatment motor function. This can be ex-
plained by the fact that a slower develop-
ment of motor deficits represents a slower 
growing lesion. Slow onset of motor dys-
function may be due to the slow build up 
of pressure on the spinal cord causing ve-
nous congestion which is more likely to 
be reversible when compared to rapidly 
growing tumors which compress spinal 
arteries resulting in spinal cord ischemia 
and infarction [10, 23].

In the present study, local control of 
MSCC was not significantly associat-

ed with any of the investigated potential 
prognostic factors on multivariate analy-
sis. Regarding the radiation regimen, this 
may have been due to the small number 
of patients treated with 5 × 4 Gy. A pre-
vious study has suggested that local con-
trol was better after 10 × 3 Gy, 15 × 2.5 Gy, 
or 20 × 2 Gy than after 1 × 8 Gy or 5 × 4 Gy 
[14]. Absence of visceral metastases was 
significantly associated with improved 
local control in the univariate analysis. 
In our previous matched-pair analysis of 
324 patients of any age, visceral metasta-
ses were significantly associated with lo-
cal control in both the univariate and the 
Cox proportional analyses [17]. The 1-year 
local control rates observed in the present 
study were considerably higher than in the 
study of Patchell et al. [12]. However, the 
Patchell study has been heavily criticized 
because of methodological problems in-
cluding the extraordinarily poor results 
after radiotherapy alone.

In the multivariate analysis of this 
study, improved survival was associated 
with better ECOG performance status, 
absence of visceral metastases, ambulato-
ry status before radiotherapy, and slower 
development of motor deficits. A strong 
trend was observed for absence of other 
bone metastases. The ECOG performance 
is correlated with the ambulatory status, 
which is known as a significant predic-
tor of survival [1, 5, 6]. The negative im-
pact of other bone metastases or visceral 
metastases on survival has also been pre-
viously described [11, 14]. A faster devel-
opment of motor deficits reflects a more 
aggressive disease likely to be associat-
ed with a poorer survival prognosis. Pa-
tients treated with DDSS + RT had a non-
significantly better survival than the pa-
tients treated with RT alone. This might 
have been due to a higher comorbidity of 
the patients in the RT alone group. How-
ever, data regarding the patients’ comor-
bidity were not available.

Conclusion

Similar to our previous study including 
MSCC patients of any age [17], the pres-
ent study of elderly (> 65 years) patients 
did not suggest a significant benefit for 
decompressive surgery with stabilization 

or for laminectomy in addition to radio-
therapy with respect to functional out-
come, local control of MSCC, and surviv-
al. Surgery- and anesthesia-related risks 
are important particularly for elderly pa-
tients. Therefore, many of these patients 
appear better treated with radiothera-
py alone.
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