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(NPH)

AINPH idiopathic,
ASecondary 4

A 1.5%
A
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HakimrAdams triad

S 1. HHEMER (Gait) - RRHER
( %))) o T4 RE (Magnetic gait)
o« HEK - /NED
o FEEH

3. FR&%E (Incontinence) 2. :B5NPERR (Cognition)

o fr= - 58K > KR o BAIE-RE T INAERSHR
o SAEADHIFRK o BELEE TR
o SCIRHRENAZE

v/
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Magnetic gait

Ad £

AWide-based stance
AShuffling steps
AFair arm swing
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https://www.youtube.com/watch?v=hziyFfJTrQo
https://www.youtube.com/watch?v=hziyFfJTrQo
https://www.youtube.com/watch?v=hziyFfJTrQo
https://www.youtube.com/watch?v=hziyFfJTrQo

K B P BRI ISR
(Feature) (NPH) (Alzheimer's) (Parkinson's)
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TRERE BT - EEE FHIIER ok RE « EEE
=ER FR (EFLHESR) = AR LT RER
O ANERTR BEBER REM (K5~ ks2) AT AEPE
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A
ABrain MRI  CT ( tumor )
Aol yQa AYRSE B nodo
A Communicating hydrocephalus

ACSF drainage

ATap test
ALumbar drainage test
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B4 Tap Test
[m’“"*”%ﬁ (RS HIR)

Tap Test (Miller Fisher Test)
o #5045 40-50 m| B & BER

o iHMERIELRE (RE ~ TH)

o [Z14F88I(E (PPV) : 73-100%
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o FAI? Tap Test [2M4ENIREEE
BAES | 3 X (49 300ml/day)
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1ZAENMTT, ¢ B ZERERES AT (VP Shunt)
H PrograTmable
L3 Valve

(mmmtlgl— Noninvasive

Thesedi | pressure
B adjustment
il

KERE
o TJ:AEETLIAR (Programmable Valves):
R AR EEEET
o JUTIREEE (Anti-siphon device):
BrlEBE 57

/\ MRI Safety: T EMRIEHIENRTE
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A
A

AExtradural
Alntradural extramedullary
AlIntradural intramedullary
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A
A 30-70%
A

T T I I
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A Prognostication

ATomita score
AModified Tokuhashi score
AAsk your oncologist

A Performance
A KP®on 2NJ 9/ hD XX o
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Tomita Score

) ECOG Performance Status  : e
Minimum requirement : or 100 0 0%
Karnofsky Performance Scale | c—— - - .
Prognostic Scoring System Total Life Treatment Surgery
P Score | Expectancy Aim
Faclo Primary | Mets.to | Bone —
tumor |vital organ| mets. 2 L Tl
— Long-term |/ ™
I no met : 0 3 2y < Iocal?:nntrnl :“ En bloc exc. ‘}
slow . \ — )
Slow: breast, thyroid 1 | growth isolated P e R—— ST T
Mod_erate: kidney, uterus 5 4.9y |Middle-term|/ Del;ll_ll_(in \
Rapid: lung, stomach " €Y liocal control |\ g
2 moderate mntro"able multipl ﬁ -------------------------------------------------- 'l\ f"‘_#’___‘hﬁ"’"_ "/
growth PN
7 6 - 12m | Shortlerm I palliative |
palliation ﬂECOD]E[EESSriU!j
rapid un- 8 e, e T .
4 growth |controllable e
9 <3m | Terminal No surgical |
10 care . treatment f,”

Tomita K, Kawahara N, MurakamiBemuras. Total en bloc spondylectomy for spinal tumors: improvement of the technique aagsciated
basic background. J Orthop Sci. 2006 Jan;11{P):3
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Ask Your Oncology Colleagues

Contents lists available at ScienceDirect %

Surgical Oncology

journal homepage: www.elsevier.com/locate/suronc

Prediction of survival in patients with symptomatic spinal metastases: @Cmsmm
Comparison between the Tokuhashi score and expert oncologists

Kenny Yat Hong Kwan * *, Tai Chung Lam °, Horace Cheuk Wai Choi °, Hui Yu Koh ?,
Kenneth Man Chee Cheung “

# Department of Orthopaedics and Traumatology, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Pokfulam, Hong Kong
b Department of Clinical Oncology, Li Ka Shing Faculty of Medicine, The University of Hong Kong, Pokfulam, Hong Kong

1 (<6 months) 2 (7—12 months) 3 (=13 months)
Actual survival class 1 (<6 months) 33 (60.0%) 15 (27.3%) 7 (12.3%)
2 (7—12 months) 9 (45.0%) 8 (40.0%) 3 (15.0%)
3 (=13 months) 15 (13.6%) 23 (20.9%) 72 (64.5%)

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 M&kfR7(1):7
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NOMS Framework

Low-grade ESCC
No myelopathy Radiation

High-
+/-m

rade ESCC

SRS

Radiosensitive

©
R Stable
=
o
S
] Unstable > Stabilization
=
e Able to tolerate
= surgery
]
; Unableto tolerate
()

surgery

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.
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Epidural Spinal Cord Compressior
(ESCC)

) ’ 3 -
) \
]
h >

Grade O/NormalNo epidural disease

B

Grade 1a

Grad 1b Gradé 3

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.
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Table 1. Summary of expected radiation response based on histology

Lymphoma, seminoma,

Study myeloma Breast Prostate Sarcoma Melanoma Gastrointestinal NSCLC Renal
Gilbert et al. [8] F F U u u U u U
Maranzano et al. [9] F F F U U U U U
Rades etal. [13] F I | I U | U I
Radesetal.[12] F F F U U U U U
Katagirietal. [11] F F F U U u U U
Maranzanoetal.[10] F F F U U U U U
Rades et al. [14] F I | I U | U I

Adapted from [7].
Abbreviations: F, favorable; |, intermediate; NSCLC, non-small cell lung cancer; U, unfavorable.

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.
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SINS score

Location
Junctional (O-C2; C7-T2; T11-LI; L5-SI)
Mobile spine (C3-6; L2-4)

Semirigid (T3-10)
Rigid (S2-S5)

Mechanical pain

AStable 06 T :

Pain free lesion [

QO - N W

Almpending instability =" ,
1 2 Mixef:l (lytic/blastic) (I)

Radiographic spinal alignment

Subluxation/translation present 4

AU nStab I e 13]_8 Deformity (kyphosis/scoliosis) 2

Normal

Vertebral body collapse
>50% collapse
<50% collapse

No collapse with >50% body involved

—ilone of the above

l Posterolateral involvement
= Bilateral
Unilateral I
None of the above 0

o

O - N W

[¥¥]

?Data adapted from Fischer et al.’
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Table 1 - Phase I and II studies assessing single dose stereotactic irradiation to the spine.

Author, No. Prior Dose/coverage Constraints/dose  Histology edian Local
year patients/no. RT to spinal cord F/U control
lesions (months)
Gerszten 50/68 48/68 12.5-22.5Gy 13Gy (max. dose  Breast 16 100%
et al., 2005 (mean, actually received)
19 Gy)/80% IDL
Gerszten 28/36 23/36 17.5-25Gy 13.1Gy (max. Melanoma 13 93%
et al., 2005 (mean, dose actually
21.9 Gy)/80% IDL received)
Gerszten 77/87 70/87 15-25Gy (mean, 12 Gy (max. dose Lung 16 100%
et al., 2006 20Gy)/80% IDL actually received)
Gerszten 393/500 344/500 12.5-25Gy NR (mean Mixed 21 88%
et al., 2007 (mean, volume of spinal
20 Gy)/80% IDL canal dose >8Gy
0.6cm?
Yamada 93/103 0/103 18-24 Gy/100% 14 Gy (max. dose) Mixed 15 90%
et al., 2008 IDL
Amdur et al., 21/25 12/25 15Gy/95% PTV =12Gy to 0.1mL Mixed 8 95%
2009 (no previous RT) k )
<5Gy to 0.5mL
(if previous RT)
Yamada 412/362 0/363 18-24 Gy/100% 14-15 Gy (max Mixed 36 90% (98% in
etal., 2011 IDL point dose) breast and
prostate)
Gargetal., 61/63 0/63 16-24 Gy/80-90% <10Gy to Mixed (renal 19.7 88%
2012 0.01cm? versus
<12 Gy (spinal non-renal)
cord +2mm)
Ryu et al., 39/NR NR 16 Gy/90% PTV =10% partial NR (no NR NR
2014 (accepted >80%) spinal cord, max  exclusion
10 Gy criteria for
<0.35cm? histology)

absolute spinal
cord, max 10 Gy

IDL, isodose line.

Bre

CHANG GUNG MEMORIAL HOSPI

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 NobDec;20(6):454-63.




Table 3. Current NOMS decision framework

Neurologic Oncologic Mechanical Systemic Decision
Low-grade ESCC + no myelopathy Radiosensitive  Stable cEBRT
Radiosensitive  Unstable Stabilization followed by cEBRT
Radioresistant  Stable SRS
Radioresistant  Unstable Stabilization followed by SRS
High-grade ESCC = myelopathy Radiosensitive  Stable cEBRT
Radiosensitive  Unstable Stabilization followed by cEBRT
Radioresistant  Stable Able to tolerate surgery Decompression/stabilization
followed by SRS
Radioresistant  Stable Unable to toleratesurgery  cEBRT
Radioresistant  Unstable Able to tolerate surgery Decompression/stabilization
followed by SRS
Radioresistant  Unstable Unable to tolerate surgery  Stabilization followed by cEBRT

Low-grade ESCC is defined as grade 0 or 1 on Spine Oncology Study Group scoring system [5]. High-grade ESCC is defined as grade 2 or 3 on the
ESCC scale [5]. Stabilization options include percutaneous cement augmentation, percutaneous pedicle screw instrumentation, and open
instrumentation. For patients with significant systemic comorbidities that affect the ability to tolerate open surgery, stabilization may be limited to
cement augmentation and/or percutaneous screw augmentation.

Abbreviations: cEBRT, conventional external beam radiation; ESCC, epidural spinal cord compression; NOMS, neurologic, oncologic, mechanical,
and systemic; SRS, stereotactic radiosurgery.

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.
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Al Farii H, Aoude A, Al Shammasi A, Reynolds J, Weber M. Surgical Management of the Metastatic Spine Disease: A Reazimtuos ted
Proposed Algorithm. Global Spine J. 2023 Mar;13(2)4986

|]7'-‘i‘: CHANG GUNG MEMORIAL HOSPI



| THE b’
8 StudyTime: 16:43:14 8 = ]\ Study Time: 10:34:13

with contrast
ST:4mm SP:48mm

kbt o 4
Study Date: 2026-02-21
Study Time: 14:07:28

J

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

titution: St.Martin Hospital

‘lnstitution: Chang Gung Memorial Hospita
——

s 9 rﬁ‘ R, Study Daf
nal 3 - PR Study
Se:4, Im:8
RFP
[ 3
TR: 560.0 ms
S TE:9.0ms 2
WW:652 - O WL:303 with contrast WW:434 -
== Q137 v ST:4mm / SP:48mm PH
al
P E2 AFR
Gung Memorial Hospital Chiayi Institution: Chang Gung Memorial Hos
yows s Study Time: 14:07:28 Study Tim
20/30 S1L_MUXon_ISE_W_Ua+e
¥4 D $e:1002 , Im:9
5
A RHP
cm
ms TR: 549.3 ms
s TE:9.5ms
MULTI COIL
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EHN 8
Institution: Chang Gung Memorial Hospital Chiayi Institution: Chang Gung

Study Time: 18:24:35

TR: 27654 ms
TE: 1200 ms
- O WL:947 MULTI COIL
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Suggested surgery for spinal
metastasis

ASurgery improves local control and possibly survival




Median Overall Survival by Year for Lung Cancer Cohort

0.8+

AA 2% (95% CI: 0580)
Improvement in
survival was noted
with each progressive
year of surgery

o
o

Median Overall Survival (years)
o

024

0.0
T T T T T T T T T v u T T T T T T T T T
1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Spine Metastasis Surgery Year

vival for the

Rothrock RJ, Barzilai O, Reiner AS, Lis E, Schmitt AM, Higéiﬁgéh bé, Yamada Y, Bilsky M'H’,'I_'aufer . Survival Tréridsﬁéfﬁéfﬁiﬁmomm
Surgery for Spinal Metastatic Tumors: 20-Year Cancer Center Experience. Neurosurgery. 2021 Jan 13;88(2):40212.
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ALocal 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):16721682.
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Progression-Free Survival Probability

0.50 0.75 1.00
1 1 1

0.25
1

LCT ——

Log-rank 12(1) =7.75; P-value = 0.0054

0.00
1

36

Time in Months

Number at risk (Number Censored)

LCT: 24 (0)
No LCT: 24 (0)

Survival-Free of New Lesion Probability

Number at risk (

1.00

1

0.25 0.50 0.75
1

0.00

1

2(3)
0(1)

o(1)
0(0)

Log-rank ¥°(1) = 3.85; P-value = 0.0497

Number censored)
)

LCT: 24 (0
No LCT: 24 (0)

Time in Months

2(4)

0
2(7) 1(1) 0




survival rate Survival curves (Kaplan-Meier method)

-1 -
.8 1 En bloc Excision
for primary tumor
61
a En bloc Excision
4 for metastasis
-2 7 o Debulking
o 1 Palliative Dé?t:nmprassiun

I ] 1 ! I ] ] ! ! I ]

0 1 2 3 4 5 6 7 8 9 10 year

Fig. 5. Survival curves (Kaplan-Meier method)

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 JaniA.(1):3
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Suggested surgery for spinal
metastasis

APalliative surgerfor estimated survival > 3 months
APain control
A Stabilization of spine

AExcisional surgeifpr estimated survival > 12 or 24
months
AAt least separation surgery + SBRT

AEn bloc tumor resection in selective cases (solitary
metastasis with primary disease under control)
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Case 1
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A66y/o0 man
AAcute onset lower limb weakness and numbness
AUpper back pain

AMultiple spine epidural mass
AC7 vertebral body, T2, T3
AT9 spinous process

AEpidural mass compressing spinal cord aBT2
AESCC 3

APSA >1000

@ = H R B4 2 58 Pt CHANG GUNG MEMORIAL HOSPITAL,C



Se:B01
Im: 11

C1090
WW2241

C937
W2029

@ S X R P L 2 58 P CHANG GUNG MEMORIAL HOSPIT/




;99:5". 001 Se:902
Im:
Im:12

MRN:

C1841
C1143 W3317
Y2450
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Pre-op evaluation

ECOG Performance Status : ui

.100 30 0%

Minimum requirement : or
Karnofsky Performance Scale | c— -+

ATomita score (4)

AWhole body CT:  [efues Tns v
suspected
prostate ca
no other organ

Total Life Treatment
P Score | Expectancy Aim Surgery

Paint

-
Long-term |,
_ZH-S—- Tocal contror|

no met :

slow

growth isolated

B
-

moderate

g rowth 6 [ i)\’ -

/ E‘H-_—-—”’\\\
Shortterm |/ palljative

m ! 6-12m palliation Ifdlta-comgres..sit:uii
Ets 4 rapid - 8 | ‘x::“ H::;‘:’

growth |controllable S <am Terminal ’ N;ishu_r;_;icm \‘]
ADebulking surger 1 I
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Component

Score

Location

l iunctional iO-C2°: C7-T2°: T| I-LI'; L5-S1)

Mobile spine (C3-6; L2-4)
Semirigid (T3-10)

ASINS score (13, unsta,, e
AFixation needed

CHANG GUNG MEMORIAL HOSPITAL,C

Mechanical pain

R

I Yes

No
Pain free lesion
Bone lesion

— MW

Mixed (lytic/blastic)
Blastic
Radiographic spinal alignment

-

Subluxation/translation present 4
Deformity (kyphosis/scoliosis) 2
Normal 0|

Vertebral body collapse
>50% collapse

I <50% collapse

No collapse with >50% body involved
None of the above
Posterolateral involvement

I_Bilateral

Unilateral
None of the above

?Data adapted from Fischer et al.’
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Case 2
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A59y/o man with HCC and hard palate cancer

AHCC s/p RFA, TACE and RT for skull tumor
AAFP 14.1 (2023/12)
APIVKAII 10389 (2023/12)
ABone scan: multiple bone mets (2023/9)

ARight shoulder pain and neck pain for days

AGspine MRI
AC6 spinous process, lamina and right lateral mass tumor
ARight C6 root and VA encapsulated by tumor
AESCC 2
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Pre-op evaluation

. . ECOG Performance Status : _3§
A - Minimum requirement Karnofsky Per?o-rrmance Scale : '% L q %
Tomita score (7)
Prognostic Scoring System Total Life Treatment Sur
, gery
ABone mets at Skl_ Focto] Primary Mets.to | Bone P Score |Expectancy Aim _
oo tumor  |vital organ| mets. 2 , - = R
A - o met : 3 2y < |:§£%';ﬁ;$| :*r En bloc exc. \‘}
Debulking surger |4] . soated| [——| [ Np—
or palliative — 5| 1-2y sl Debuiking |
. m;ro?h';tahe controllabld multiplel)l | @ e < =_— - !
decompression 76 12m |Stereiom | aiative
‘ palliation Ideco o 0;1
4 grr%r:\l;?h Lo:t:(;llable 8 |am—— S h__‘/;‘:‘
9 <3m | Terminal No surgical |
10 care \\Htreatmenff,’i
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Component Score

Location

unctional (O-C2; C7-T2; T11-LI; L5-SI)
. Semirigid (T3-10)
ASINS score (9, impenc, &
) Mechanical pain
L Yes
No
Pain free lesion
Bone lesion
L_Lytic
Mixed (lytic/blastic)
Blastic
Radiographic spinal alignment
Subluxation/translation present
Deformity (kyphosis/scoliosis)
Normal
Vertebral body collapse
>50% collapse

<50% collapse
I No collapse with >50% body involved

None of the above
Posterolateral involvement
Bilateral
I Unilateral
None of the above

N

— MW

-

O
—

(=] B2 NSRS

O —jw

?Data adapted from Fischer et al.’
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Treatment

ES .
= BJ]: CHANG GUNG MEMORIAL HOSPITAL,CHIA__



AN -
\'ﬂ’/ = H R B4 2 5 Pt CHANG GUNG MEMORIAL HOSPITAL



Case 3

Questionable treatment decision leads to poor
outcome

@ EH R BRAC 2 52 it CHANG GUNG MEMORIAL HOSPITAL,CHIAY



A75y/o man

ALung SCC, T2N3MO, llib, s/p C/T, RIT
ALiver and bone mets, Vb

ALow back pain, unsteady gait

AL-spine MRI
AT10 and L1 vertebral body tumor
AL1 conus medullaris compression, ESCC 1c
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MRN:

A% C329 C318
with contrast I W7 37 B with contrast YWE94
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Pre-op evaluation

ATomita score (10)

AMultiple liver mets

ARight lung tumor

APreop cardiac echo

EF 64.5%

APreop lung function |?
test: moderate AT~
obstructive
Impairment

ANo surgical treatment

growth

N

un-
ontrollable
N/
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AS

X

Short-term ;’

palliation

. . ECOG Performance Status : u- f
Minimum requirement : or 100 0 0%
Karnofsky Performance Scale |  —- -
Prognostic Scoring System Total Life Treatment Surgery
P. Score |Expectancy | Aim
Factol Primary | Mets.to | Bone —
\ tumor |vital organ| mets. 2 o
in s b
Long-term |/ !
3 2y < |iocal control | EN bloc exc.
slow isolated ' - :
1 growth R S B Y
Middle-term|  morotkine |
5 1-2y |\5cal control i Debulking )
moderate controllabl € [ \\X/’"_“‘H ‘

/ Palliative
decompression
n Pt
P ~

<3m

Terminal |

care

. treatment




Sed

Im:45

C-550
W1B00
c10
Y350
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Component Score

Location
Cunctiona! ig;-g:ﬂ zf7-|§; T11-1 |; | §-§|)
Mobile spine (C3-6; L2-4)
. Semirigid (T3-10)
ASINS score (9, impenc, &
) Mechanical pain
L Yes
No
Pain free lesion
Bone lesion
L_Lytic
Mixed (lytic/blastic)
Blastic
Radiographic spinal alignment
Subluxation/translation present
Deformity (kyphosis/scoliosis)
I Normal
Vertebral body collapse
>50% collapse

<50% collapse
I No collapse with >50% body involved

None of the above
Posterolateral involvement

Bilateral

Unilateral I

| None of the above 0_|

?Data adapted from Fischer et al.’
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Treatment

£

ASurgery (2024 ~=Te,
AT1LL3 fixatic &

AL1 tumor sep
ABlood loss 1§

A Postop
Almprovement
APostop RT (

ASeptic shock ¢
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