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ÅSecondaryǛ ̘
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Hakim-Adams triad



Magnetic gait

Åά έ

ÅWide-based stance

ÅShuffling steps

ÅFair arm swing

https://www.youtube.com/watch?v=hziyFfJTrQo
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Å
ÅBrain MRI CT ( tumor )

Å9ǾŀƴΩǎ ƛƴŘŜȄ Ҕ лΦо

ÅCommunicating hydrocephalus

ÅCSF drainage
ÅTap test

ÅLumbar drainage test
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ÅExtradural 

ÅIntradural extramedullary

ÅIntradural intramedullary
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Å 30-70%
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Å Prognostication
ÅTomita score

ÅModified Tokuhashi score

ÅAsk your oncologist

Å Performance
Å KPSÓол ƻǊ 9/hD Җ о



Tomita Score

Tomita K, Kawahara N, Murakami H, DemuraS. Total en bloc spondylectomy for spinal tumors: improvement of the technique and its associated
basic background. J Orthop Sci. 2006 Jan;11(1):3-12.

Slow: breast, thyroid
Moderate: kidney, uterus
Rapid: lung, stomach



Ask Your Oncology Colleagues

Å/ƻƘŜƴΩǎ YŀǇǇŀ ŎƻŜŦŦƛŎƛŜƴǘ

ÅTokuhashi score 0.31 (fair agreement)

ÅOncologist 0.53 (moderate agreement)

Kwan KYH, Lam TC, Choi HCW, Koh HY, Cheung KMC. Prediction of survival in patients with symptomatic spinal 
metastases: Comparison between the Tokuhashi score and expert oncologists. Surg Oncol. 2018 Mar;27(1):7-10. 



NOMS Framework

Laufer I, Rubin DG, Lis E, Cox BW, Stubblefield MD, Yamada Y, Bilsky MH. The NOMS framework: approach to 
the treatment of spinal metastatic tumors. Oncologist. 2013 Jun;18(6):744 -51.



Epidural Spinal Cord Compression 
(ESCC)

Hallinan JTPD, Ge S, Zhu L, Zhang W, Lim YT, Thian YL, Jagmohan P, Kuah T, Lim DSW, Low XZ, Teo EC, Barr 

Kumarakulasinghe N, Yap QV, Chan YH, Tan JH, Kumar N, Vellayappan BA, Ooi BC, Quek ST, Makmur A. Diagnostic Accuracy 
of CT for Metastatic Epidural Spinal Cord Compression. Cancers (Basel). 2022 Aug 31;14(17):4231.



Laufer I, Rubin DG, Lis E, Cox BW, Stubblefield MD, Yamada Y, Bilsky MH. The NOMS framework: approach to 
the treatment of spinal metastatic tumors. Oncologist. 2013 Jun;18(6):744 -51.



SINS score

ÅStable 0-6

ÅImpending instability 7-
12

ÅUnstable 13-18



Greco C, Pares O, Pimentel N, Moser E, Louro V, Morales X, Salas B, Fuks Z. Spinal metastases: From conventional 
fractionated radiotherapy to single -dose SBRT. Rep Pract Oncol Radiother. 2015 Nov-Dec;20(6):454-63.



Laufer I, Rubin DG, Lis E, Cox BW, Stubblefield MD, Yamada Y, Bilsky MH. The NOMS framework: approach to 
the treatment of spinal metastatic tumors. Oncologist. 2013 Jun;18(6):744 -51.



Al Farii H, Aoude A, Al Shammasi A, Reynolds J, Weber M. Surgical Management of the Metastatic Spine Disease: A Review of theLiterature and 
Proposed Algorithm. Global Spine J. 2023 Mar;13(2):486-498. 



60y/o man, RCC with synchronous lung and spine L5 metastasis









Suggested surgery for spinal 
metastasis
ÅSurgery improves local control and possibly survival

ÅPalliative surgery for estimated survival > 3 months

ÅConsider excisional surgery for estimated survival > 
12 or 24 months
ÅAt least separation surgery

ÅEn bloc tumor resection in selective cases (solitary 
metastasis with primary disease under control)



ÅA 2% (95% CI: 0%-5%) 
improvement in 
survival was noted 
with each progressive 
year of surgery

Rothrock RJ, Barzilai O, Reiner AS, Lis E, Schmitt AM, Higginson DS, Yamada Y, Bilsky MH, Laufer I. Survival Trends After 
Surgery for Spinal Metastatic Tumors: 20-Year Cancer Center Experience. Neurosurgery. 2021 Jan 13;88(2):402-412.



ÅLocal consolidation 
treatment (by surgery 
and/or RT) improves 
survival in NSCLC

Gomez DR, Blumenschein GR Jr, Lee JJ, Hernandez M, Ye R, Camidge DR, 
Doebele RC, Skoulidis F, Gaspar LE, Gibbons DL, Karam JA, Kavanagh BD, 
Tang C, Komaki R, Louie AV, Palma DA, Tsao AS, Sepesi B, William WN, 
Zhang J, Shi Q, Wang XS, Swisher SG, Heymach JV. Local consolidative 
therapy versus maintenance therapy or observation for patients with 
oligometastatic non -small-cell lung cancer without progression after first -
line systemic therapy: a multicentre, randomised, controlled, phase 2 
study. Lancet Oncol. 2016 Dec;17(12):1672-1682. 



Tomita K, Kawahara N, Murakami H, Demura S. Total en bloc spondylectomy for spinal tumors: improvement 
of the technique and its associated basic background. J Orthop Sci. 2006 Jan;11(1):3-12.



Suggested surgery for spinal 
metastasis
ÅSurgery improves local control and possibly survival

ÅPalliative surgeryfor estimated survival > 3 months
ÅPain control

ÅStabilization of spine

ÅExcisional surgery for estimated survival > 12 or 24 
months
ÅAt least separation surgery + SBRT

ÅEn bloc tumor resection in selective cases (solitary 
metastasis with primary disease under control)



Case 1



Å66y/o man 

ÅAcute onset lower limb weakness and numbness

ÅUpper back pain

ÅMultiple spine epidural mass
ÅC7 vertebral body, T2, T3

ÅT9 spinous process

ÅEpidural mass compressing spinal cord at T2-3
ÅESCC 3

ÅPSA >1000









Multiple bone mets
A palliative patient?NO!



Pre-op evaluation

ÅTomita score (4)

ÅWhole body CT: 
suspected 
prostate ca
no other organ 
mets

ÅDebulking surgery



ÅSINS score (13, unstable)

ÅFixation needed



Treatment 

ÅSurgery (2024/1/17)
ÅSeparation surgery for T2-3 epidural tumor

ÅFixation T1-T4

ÅBlood loss 1000ml, time 5h

ÅPost-op
ÅPost-op RT (3000cGy/10 fractions)

ÅBone scan: T10, L4 active lesion

ÅImproved lower limb weakness, able to walk now

ÅGood response to hormone therapy Enzalutamide

ÅPSA 0.67 (4/17)



Case 2



Å59y/o man with HCC and hard palate cancer

ÅHCC s/p RFA, TACE and RT for skull tumor
ÅAFP 14.1 (2023/12)
ÅPIVKA-II 10389 (2023/12)
ÅBone scan: multiple bone mets (2023/9)

ÅRight shoulder pain and neck pain for days

ÅC-spine MRI
ÅC6 spinous process, lamina and right lateral mass tumor
ÅRight C6 root and VA encapsulated by tumor
ÅESCC 2









Pre-op evaluation

ÅTomita score (7)

ÅBone mets at skull

ÅDebulking surgery 
or palliative 
decompression



ÅSINS score (9, impending)



Treatment

ÅPreop TAE for costocervical artery

ÅSurgery (2023/12/21)
ÅC6 tumor excision, separation surgery

ÅFixation C4-T1

ÅBlood loss 500ml, time 5h

ÅPost-op
ÅResolution of neck pain and right upper limb radiating 

pain

ÅPost-op RT (3000cGy/10 fractions)





Case 3
Questionable treatment decision leads to poor 

outcome



Å75y/o man

ÅLung SCC, T2N3M0, IIIb, s/p C/T, R/T
ÅLiver and bone mets, IVb

ÅLow back pain, unsteady gait

ÅL-spine MRI
ÅT10 and L1 vertebral body tumor

ÅL1 conus medullaris compression, ESCC 1c







Pre-op evaluation

ÅTomita score (10)

ÅMultiple liver mets

ÅRight lung tumor

ÅPreop cardiac echo: 
EF 64.5%

ÅPreop lung function 
test: moderate 
obstructive 
impairment

ÅNo surgical treatment





ÅSINS score (9, impending)



Treatment

ÅSurgery (2024/3/18)
ÅT11-L3 fixation

ÅL1 tumor separation

ÅBlood loss 1300ml, time 3.5h

ÅPost-op
ÅImprovement of back pain, able to walk with assistance

ÅPost-op RT (3000cGy/10 fractions)

ÅSeptic shock and expired 2024/4/23


