1%%5 ﬁu@ﬁ’w Chula Med J Yol. 46 No. 5 May 2002

Factors predicting surgical outcome of spinal cord

compression from extradural metastases

Surachest Phormnsuwannapha*

Krishnapundha Bunyaratavej*

Phornsuwannapha 8, Bunyaratavej K. Factors predicting surgical cutcome of spinal cord

compression from extradural metastases. Chula Med J 2002 May; 46(5): 391 - 400

Background  : Spinal cord compression from exiradural metastases is the one of the most
common complications of cancer. If untreated, the metastatic extradural
compression may inexorably advance , causing paralysis, sensory loss and
sphincter incontinence. Early diagnosis and prompt treatment have a major
impact on the quality of life of the patient. The treatmenis are surgery and
radiotherapy, either alone or in combination. It is possible to increase the
success rate and decrease the surgical morbidity and mortality by improving
the selection criteria of surgical candidates.

Objective : Toidentify factors predicting the surgical outcome of spinal cord compres-

sion from extradural metastases.

Setting ¢+ Neurosurgery Unit, Department of Surgery, Facully of Medicine, Chulalongkorn
University.

Design : Retrospective, observational and descriptive study.

Material : Forty-one metastatic extradural spinal cord compression patients operated

at King Chulalongkorn Memorial Hospital from January 1993 to December
2000.
Methods ¢ Review and data collected from OFD cards, clinical records, films and

interview with patient or family members by felephone.

*Department of Surgery, Faculty of Medicine, Chulalongkorn University
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Results 1 Afotal of 41 patients underwent operation for metastatic extradural spinal
cord compression. There were 22 male and 19 female patien ts. The average
age was 53.3 years. The most common cause was lung cancer in male and
breast cancer in female., The compression at the thoracic level was found
in 65.85 percent of the patient. Twenty-eight patients (68.3 %), the initial
symptom of metastatic extradural spinal cord compression Was progressive
pain. The patients who presented with progressive pain as an their initial
symptom had ‘good oufcome, significantly higher than those who did not
present with progressive pain (p < 0.05). Patients with motor grade 0, 1,11,
i, v, v, the good outcome were 16.7,42.9, 60, 87.5, 100 and 100 percents,
‘respectively. Overall, the good oulcome was 58.5 percent. The motor grade
was significantly related to the outcome (p < 0.001). The proprioceptive
impairment was found in 1.2 percent.  Patients with-intact proprioception
had -good outcome, significantly higher than those with impaired
proprioception (o < 0.001). The anal sphincter tone was normally found in
51.2 percent of the patients. The patients who had normal anal sphincter
tone had the good cutcome, significantly higher than the patients who had
decreased tone (p < 0.001).

Conclusion ¢ The predicting factors of the oufcome of the spinal cord compression from
extradural metastases after surgery is the neurological status at the time of
treatment. In this study, ‘it was found that both proprioception and anal

sphincter tone were able factors to predict the surgical oufcome.

Key words : Spinal cord campression, Extradural metastases, Surgery.

Reprint request : Phornsuwannapha S, Department of Surgery, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication. February 12, 2002.




Vol. 46 No. 5

May 2002

L i J B s 1 s Lo o (-]
sarvsBuanainvivesfiaelsdundagnnaduainunie
mzmwmﬁ'ﬁ'\maﬂﬁmé’mﬁﬂwé’umﬁ@ﬁlﬁ%’umﬁmﬁm

393

af -4 DL g | J B @ L
ﬂﬁﬂaﬂﬁé wsqwsmum, NEWBIUANRET qmwmw%, M?U@ﬁ&mﬂﬂ‘ﬁ‘iﬂﬂ'ﬂﬂ@@gﬁ?ﬂiﬂﬂ%%ﬂﬁﬂﬂ

ar &8 @p & ﬂg -5 ¥ as d’l A ap o as Ld
ﬂm%UWmN%VNﬂi’ﬂ@"ﬁﬁsﬂﬂ@%@ﬂ%%&@@ﬂﬂiﬂﬁ%ﬁﬂﬁ% RTUATIIHIRA. ?W’Bﬂ&ﬂimkﬂﬁﬂ'ﬁ

2545 W.A; 46(5): 391 - 400

MRHAYaIN1INI%e

sUuuuntside
diraflaviinisfine

38n1sfnwe

NANISENEY

: ladunasgnnavivanusidinssanenigeuendudiau laduvdauy
& A:d' 1 A=I’ 2 o @ 8 i
nagimendaunsssuulszamanuresfigs luguaemede dly
s lodundsazgnnasiusiniy M iiidudumis godennuian
Lmsn'Jiﬁwwﬂmné’vmﬁ@mﬁr ns9iageusily wasnFinE
mmmmzﬁmﬁm’"zym’ﬂ@mmw%m nA7snEdvanisedin A
IR URENITINIFINTY nra@anglefiunisanasyin iy
AINANEA TN TN HILAZAREATINITIA ITAUVIINTBLUAZEATING
mgls
ﬂ‘ -d! o [4 3 or R of [-%4 [ &
: iNeTAzusILNTHan zinedilon ladundagnnariuainuziie
ar 3 dl' 8 ar :li 2ras ) ar
nezaeundauandidlavuladuvasd lasuniseiisa
L VUL TZAMAREANEHT NIATTIAREAIRAT AMMSUNNEAIART
AN TRINIINEEE
: N1793IANVAd
& 4 o Y & B g d[’ Y o
s geladuvdsgnnaviuainuzifanszansungsuandiutiodu ludund
a5 sendn lulsawen1aainaansnl AusABUNNIIAN W.A. 2536
DNIABUSUINAN WA, 2543 A147U 41 T8
siudayaanayatsedRanteineg cvssdio Aan  ussduniwol
gilaeizaganeinsdnws
: ghlagmiaine 41 v 1thire 22 A uaile 19 A 81giaAe 53.3 11
o , = = ~ &
auvmnnules luwamanenzifilen uas luwaviNAsus F N
-] 1 A=I‘ 1 =4 o o 2/ 4 &
AumdanwLLseAanszanduvadseaen gilosnneiainistiomily
g1193Nusn 68.3 wefidus fihefinidasanstosiueinisEy
usnudssrAnanI oAU Al idvse [NgiaevseinTavaae ldun
U 8 o d‘ m B F ¢ of o [ %
ndrgaedi W lavasdasanistaeduainisusnageildadAgyis
a07 (o < 0.05) fUaeRiln1sirueanaNiidamsa o, 1, 1, i, IV, V
Ausauls 16.7, 42.9, 60, 87.5, 100, 100 Uafifusd muasy




394 | gmYef WSEITIMNNT URE nawaiuS Yuerinoy Chuia Med J

mmnwﬁmuﬂmnﬁvmﬁu@ﬁwﬁuﬁ’ﬁun';::’Lﬁu‘lﬁﬂﬂgjﬂoz/@ﬁwﬁﬁﬂ
AATYYNARA (p < 0.001) AmsgauAsnsieriiiten 51.2 wesfifus
uasdANANUsIUNTTIAU A e WRTed 1Aty NadA (o < 0.007)
fawAsessnéniiayganaaninund 51.2 wedidus uaslino
guriusunmnaulfaswlied Ay ans (o < 0.001)

a5y : ﬁoﬂo%’ynm’irﬁfnm?fﬂoﬁjﬂosl'Zm”um”dgnnﬁm”m'mww?m:‘::msfm
fouenT el IduiasT A TunIsaadafes sz sEa
reunissiada nisAnsinudinisiuierUfseuazawivre

2/ ) d’t’ o @ e‘i’ o |-
nauidayzanasvinawsalusinieguanizinm 4




Yol. 46 No. 5
May 2002

Despite remarkable accomplishments in the
treatment of cancer during the pasf decades, the major
cause of death in most patients remains metastatic
disease and its complications.” Spinal cord
compression from extradural metastases (SCCEM)is
relatively a common complication of cancer:-nearly
five percent of complications man’ifested inthe central
nervous system.? However, more recent studies
suggested that 1 out of 3 patients diagnosed with
cancer might have metastases to the spine.”
The axial skeleton was the third most common site of
metastases after the lungs and the liver. If untreated,
the SCCEM ihexorably progressed, causing paralysis,
sensory lgss and sphincter incontinence."” Early
diagnosis was crucial and effective treatment normally
had a major impact on the quality of life of the patients.
Palliative treatment aimed at preserving or restoring
spinal cord function markedly ambulation and
continence or alleviating intractable pain was
warranted in many cases.® The treatments were
operation and radiotherapy, either alone or in
combination. The surgical morbidity defined as
deterioration in the preoperative neurological grade
was 12 percent and the mortality rate was 8 percent.
It is possible to increase the success rate and
decrease the surgical morbidity and. mortality
by improving the selection criteria of surgical

candidates.®

The aim of this article was to identify
the predicting factors for the outcome of the SCCEM

after an operation.

Materials and Methods
The medical records of forty-one patients with
the diagnosis of the SCCEM, confirmed by spinal MR

and histopathological resuits and operated at King
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Chulalongkorn Memorial Hospital from January 1983
to-December 2000. 'In each case the pertinent
information were collected includes: 1) sex, 2) age, 3)
initial symptom and duration of preoperative symptom,
4) preoperative neurclogical status, including motor,
pain and proprioception, reflex, anal sphincter tone,
5) the American Society of Anesthesiologists (ASA)
physical status, 8) site of spinal cord compression,
7) type and duration of an operation, 8) other treatment
including steroid, radiotherapy or rehabilitation, 9)
histopathological diagnosis.

In the assessment of the outcome, patients
were classified as good or poor outcome. Patients
were considered to have good outcome if they could
ambulate with or without assistance or assisting
instrument within 1 year after the operation.

Uni-variate analysis by % test or student's t-

testand logistic regression were employed to analyze

the effects of several variables influencing the

cutcomes.

Resuits

7 A total number of 41 patients who underwent
operation for the SCCEM during the review period.
There were 22 male and 19 female patients. (Table 1)
The maijority of the male were between the age of 51

to 70 years, and the female, 41 to 60 years. (Figure 1)

Table 1. Show relation between the sexand -

the outcome.
Good Poor Total
Male 13 g - 22
Female 11 .8 g
Total 24 17 41
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Figure 1. Show the number of patients related tc the sexes and the ages.

The average age was 53.34 years; male, 56.05
yeérs; female, 50.21 years. Neither the age nor sex
bf the patients appeared to be significantly related
to the outcome of the surgery.

- The causes of kt‘he SCCEM are in Table 2.
Th>e rhosit common cause in male was lung cancer;
in female, breast cancer. The compression was
located at the thoracic level £5.85 percent, cervical

21.95 percent and lumbar 12.20 percent. (Figure 2)

Table 2. Show primary site of the metastatic tumor.

Male © Number Female

Number
Neck 1 Thyroid 3
Lung 3 Breast 5
Gl 1 Gl 3
Kidney 1 Cervix 2
Prostate . 1 .. .Sarcoma 1
Rhapdomyosarcoma 1 Lymphoma 1
Liposarcoma 1 Plasmacytoma 1
Sarcoma 2 Unknown 3
Lymphoma 1
Plasmacytoma 2
Multiple myeloma 1
Unknown 7

30

CERVICAL THORACIC LUMBOSACRAL

Figure 2. Show the number of patients and level

of tumor.

Twenty-eight - patients (68.3 %), described
their initial symptom of the SCCEM as progressive
pain. “Those who presented with progressive pain
as an initial symptom have the good cutcome,
significantly higher than those who did not present
with progressive pain (p < 0.05, odd ratio 5.6).
(Table 3) Fifteen patients (36.6 %) presented
with--autonomic dysfunction which was found not

significantly related to the ocutcome. (Table 4)

Table 3. Show relation between the initial symptom

and the outcome.
Good Poor Total
Pain 20 8 28
No pain 4 g 13

Total : : 24 17 41
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Table 4. Show relation between the symptom with

autonomic dysfunction and the outcome.

as 2 A e as e A‘Euy 3 e
ﬂiz@'}ﬂ“'ﬂﬂﬂuaﬂﬁulﬂﬂ“‘ﬂ‘iwﬂ“w@ﬂw RTUNITHIRR

Good Poor Total
Autonomic dysfunction 9 6 15
Normal autonomic function 15 11 26
Total 24 17 41

Motor grades were classified in 0-V and the
outcomes were shown in Table 5. Among the patients
with motor grade G, |, 11, I}, IV, V, the good cutcome
were 16.7, 42.9, 60, 87.5, 100, 100 percents,
respectively. Overall the good outcome was
58.5 percent. The motor grade was significantly related

to the outcome. (p < 0.001)

Table 5. Show relation between the motor grade and

the outcome.
Good Poor Total
Grade O 2 10 12
Grade | 3 4 7
Grade Il 3 2 5
Grade i 7 1 8
Grade IV 7 0 7
Grade V 2 0 2
Total 24 17 41
25
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Figure 3. Show the number of patients and

the level of sensory impairment.
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The sensory impairment was most commonly
found at the thoracic level and was not refated to the
outcome. (Figure 3) The proprioceptive impairment
was foundin 51.2 percent of thepatients. The patients
who had good proprioception had gooed outcome,
significantly higher than those who had impaired
proprioception (p < 0.001, odd ratic 60.8).(Table 6)

Anal sphincter tone was found normal in
51.2 percent of the patients. They had had good
outcome, significantly higher than the patients with
decreased tone (p < 0.001, odd ratic 28.5). (Table 7)

The general condition of the patient was
graded according to their physical status, as classified
by the American Society of Anesthesiologists (ASA).
The physical status of the patients was graded
in ASA Il in 34.15 percent, and ASA grade liE in
29.27 percent of the patients. They were found not

significantly related to the outcome. (Table 8)

Table 6. Show relation between the proprioception

and the outcome.
Good Poor Total
Intact proprioception 19 1 20
Impaired proprioception 5 16 21
Total 24 17 41

Table 7. Show relation between the anal sphincter

tone and the ocutcome.

Good Poor Total

Normal anal sphincter tone 18 2 21
Decreased anal sphincter tone 5 15 20
Total 24 17 41
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Table 8. Show the numbers of patients and ASA

-~ physical status.

Emergency MNon emergency
I 7 5
i : 12 14
11 1 2
v 0 0

The most common operation was laminectomy
and decompression, 78.05 percent (32/41). The other
was anterior decompression. The average time of
operation was 3.15 hours.

The patients were treated with. dexametha-
sone; 75.6 percent (31/14). Dosage and duration of
dexamethasone administration during the study varied
and:most dosage was-20.mg/day divided 4 times
daily. Patients were treated with radiotherapy,
85.4 percent (35/41). The doses of radiotherapy given,
as well as the rate of its administration, vairied greatly
over the period of study, such that the therapeutic
effect of the irradiation itself could not be accurately
ascertained, 92.7 percent (38/41) of the patients
requifed rehabilitation. There was no significant
difference in the treatment with dexamethasone,
radiotherapy and rehabilitation.

After logistic regression, forward stepwise,
there were two factors that could predict the cutcome:

proprioception and anal sphinctertone. (Table 9)

Table 9. Show the factors after logistic regression.

Pvalue Adjusted odd ratio

0.003
0.007

Proprioception 70.801

Anal sphincter tone 33.636

Chula Med J

Discussion

A review of the recent literatures showed
controversy over the optimum management of the
patients iwﬁth the SCCEM. Some literatures indicated
that the ‘most important single factor determining
prognosis was the level of neurological function at
the beginning of therapy."*” But some literatures
indicated that several factors were related to the
outcome, namely: 1) tumor biology, 2) completeness
of the myelographic biock, 3) location of tumor within
the spinal canal, 4) progressive rate of neurological
symptoms, 5) general medical status of the patient,
and 8) type of surgery.®'” Therefore, there were I no
definite factors that could predict the outcome of the
patients after their surgery. This study evaluated
several factors that might be related to the outcome.
There were fourfactors that were related to the outcome:
1) motor grading, 2) proprioception, 3) anal sphincter
tone, 4) progressive pain as_initial symptom.

The initial symptom was progressive axial,
referred or radicular pain that might last for deys to
months. It 'was 68.3 jpercent. According tc Gilbert
et al., itwas approximately 95 percent.”” In this study,
however, the patients who presented with progressive
pain as an initial symptom had better outcome than
those who did not present with progressive pain.

If the motor grade was less than 1, the good
ouicome was less than 50 percent. Butif Motor grade
was |l or higher, the good outcome became reversed
and more than 50 percent. The‘re Were some literatures
which suggested that the motor grade kshpUﬁd be a
predicting factor of the outcome, 2™

The'proprioceptive impairment wee found in
51.2 percent of the patients. The patients with good

proprioception had better outcome than those who
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had impaired proprioception. There was a literature
which suggested that the motor grade should be a
predicting factor of the outcome."™

The anal sphincter tone was found normal in
51.2 percent of the patients. Those who had normal
anal sphincter .;(one had better outcome-than those
who had decreased tone. Gilbert ef al. presented
that sphincter loss of more than one day was a factor
of poor prognosis.

The most common cause and location were
similar among the literatures.*' The most common
cause of the SCCEM was lung cancer in male and
breast cancer in female. The most common location
was the thoracic level.

Both proprioception and anal sphincter tone
could predict the outcome. This was the first study to

show that both were predicting factors of the outcome

of the SCCEM after surgery.

Conclusions

The predicting factor of the outcome of the
spinal cord compression from extradural metastases
after surgery is the neurological status at the time of
treatment. in the study, both proprioception and anal
sphincter tone were reliable to predict the outcome.
Current results are able to improve by early diagnosis
and accurate selection of patients who received either
surgery or conservative treatment. But this study was
a retrospective analysis and the numbers of patients
was not too many. It needed more patients and

prospective analysis.
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