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\ilasanuwsnszaneganas (Brain Metastases) \TunnzinuldvaslufienziSeszazgnaia Tne
wusnfesaeas 20-40 saaitasanluasasvianan sunEManaNaIINaSIUan WIwe wazinailuni
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Abstract

Brain Metastases

Brain metastasis is the most common intracranial tumor in adults, accounting for 20-40% of all
brain tumors. The primary sources include lung cancer, breast cancer, and melanoma. The mechanisms
of metastasis involve the “Seed and Soil” hypothesis, cancer stem cells, and epithelial-mesenchymal
transition. Diagnosis is primarily based on neuroimaging (CT/MRI) and identifying the primary malignancy.
Treatment is determined by the tumor’s origin and staging and includes surgery, radiation therapy, systemic
chemotherapy, and targeted therapy based on genetic mutations. Prognostic factors include age, performance
status, number of lesions, and the presence of extracranial disease.

Key words: Brain metastasis, Lung cancer, Radiation therapy, Chemotherapy, Prognosis

Corresponding author: U3% 3 i e R, WU
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1. Seed and soil

2. Cancer stem cell

3. Epithelial-Mesenchymal transition

Seed and soil theory
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Cancer stem cell
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Epithelial-Mesenchymal transition
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Typical TNM system: Ra151n15uUIS82209615A
AINANWZABIRINZIT (T), msqngwiamfﬂmﬁaa
(N), ﬂ’TSQHg’Wi%E]LLWS'ﬂ’SZQ’IEI?IE]Gﬁ'JI’SFI (M) Liie
Rasunanwmzees TMN Ladduteszezaaslsame
U lunsdiitesanuninszaneganasineglussesd

4 (Stage IV) (ms'mﬁ 2)"

ldl =] 1 19
N1319N 1 'ﬁ']ElﬂZLE]‘c’lﬂLLU\ﬁZEI%"&IENI’SF]

TMN - Primary tumor characteristics

T1 < 3 cm surround by lung/visceral pleura,
not involve main bronchus
T2 > 3 cm WAKBENI1 5 cm
T3 > 5 cm WAKBENIT 7 cm

T4 >7cm
cell, broncho alveolar # N13N32A8FaNDI 9% HUqe N | Peri bronchial and or Hilar node
finnsneansallsaiisndn ScLC (Better prognosis) M | Distant metastasis
m15197 2 Msudeszezaaclsa
Stage T M N
Occult carcinoma Tx NO MO
Stage O Tis NO MO
Stage |A T1a,b NO MO
Stage IB T2a N1 MO
Stage IIA T1a,b N1 MO
T2a N1 MO
T2b NO MO
Stage IIB T2b N1 MO
T3 NO MO
Stage IlIA T1,2 N2 MO
T3 N1,2 MO
T4 NO, 1 MO
Stage IIIB T4 N2 MO
T1-4 N3 MO
Stage IV Any T Any N M1
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Breast cancer
LHOIBNUNINIZABFANDIDINNZLTILATUNNY
% @ o o s & o
16 18-30% WnanauaagTasaINNLSshaUam LilD
gnitedenzsiSauauadloniaiinnisunsnszaneg
anaala 5% Feasninzisanalannazldszeziian
Twnnsunanszateganeawinninnadanlasunis

s 5] U

#aneNzL39A %N (long latency)®

oD

Cod v o J 1 !
ﬂaaaguuqummsmﬂaamaaamrmmzmagﬂum

]
=1 =]

INNZLSULATBNIKFITUIINARA 154099105N"3
WWIN1T5NW1ALIALAZNISIHITENAIINRININ
3 =1 =1 Qs =1 d’ U

2w fn1sAnwiszaulAsialantemnaiieldas n1s
naeWugaa98n (gene mutation) 2BINZLTILEIIUN
WU LHB HER 2 gene mutation 8¢ hormone-
positive (Estrogen /Progesterone receptor) subtypes

a wa o a & 1 1
LWNQ‘UNﬂ’]imﬂ’]iLﬂG’]L%E’NaﬂLLWiﬂi%‘U']EJ@ﬂNQ\‘iLLﬂS

AAnuLFenslsAazNanILazaIN15LEae?]

Melanoma

NzLSeRraLNanlwan wugUsni1seizesnie
wwanszanegana e wauNaIn 58991ANINZL5S
é’l” (=3 (% E7A & o s
oUaauaznziSomuwa guranziSalmmanatluan
NINTITDEAT 70% WUNIZUNINIZANLGANDI FIV
WWalasunisinadensiSeinsatnalwnuaf

1 1 £ 1 j/ v o [=}
lonmaunsnszaneganaslaninniniosanauiiia
AHADY LABLHDIDNABANIATDINIIZNSLSIHINIR
LA NI BN RIBINIIINRINI, 20U526NAT WaS
FIWAUZ

L hDIDNAWANRIAARAD W) LALA NelSea e

s & .
(colorectal cancer), nzi3atibaln(renal cell carci-

noma), Nzt591%85n (Choriocarcinoma) ATNE1AU

97N1Slldnv

LABIBNUNINTZINBFANDINEINITUEAY 60~

75%2% 1aun

- m’mﬁﬂunﬂmnﬁiwﬁluﬁu (increase in-
tracranial pressure) Tsiun Uamdsue ﬂﬁuvl,ﬁ/mﬁgu

- ANNUNNIDINNTZUUUIZEIN (neurological
deficit) andatowdiarsaidensanateludanile
wdnmdenitasnasuns (brain parenchyma) #38
LWl szanang (cranial nerve)

- nguuzSeduiniafivinlvidensenluniiz
\ittanunsnszaneganas (hemorrhage) 12w Hz15e
Aanvioinanluan (Melanoma) wziSouitals (Renal
cell carcinoma) nzSaiitasn (Choriocarcinoma)

- 4n (15%)

- szsuANNSEnAuUAew (alteration of con-
scious)

- AMeANBIYIAREATIATIY (transient Isch-
emic Attack; TIA) #niinandarewitonaifen

WA I WENDINS DL AanaaN kA DWLHE

nsdunsIDITUIAL

saalsaluanas

WagUaefiannisuansiiaedeseslsnluaua
p19dem30950f s Anlnenisdensraniadend
WWz1IAa CT Brain with contrast 158 MRI brain with
contrast AMziitasanuninszanaganaslsaindls
598 wnezfdnuwazaose Uz

o fanfilafin1izunsndan fanwaznan
wAZBULARTALA (round, well circumscribed)

o itasnasdanizaoanes (white matter)
wInan fanwazaAdeiafie (finger of edema) 1T%
Namﬂﬁ'amdmaﬂqﬂmwﬁ'auaaﬁdaiﬁrﬁmmia%’w
Wwdoalraiuwinwawaonliudouss vlids
11952200815 1w AW E0ALAREINITUINLUY vaso-
genic edema

o \iia8nan37USed (contrast) WuzaULZA

U i 1 s ; >
209nawNLABARA (rim enhancing lesion) HANWN
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I~ % dy dl
WugeriatwatanUaan (pseudocapsule) 27NNA AN

Glial cell #319NWIRANTDU

AlnUL®

e Supra tentorial lesion NNAZLARATHLWD
N3NN8 a9LdwaaR middle cerebral artery fiLita
dNB982% cerebral hemisphere S08RBYBIL BN
finuasiiteanasdzna (grey-white matter) navse
Sylvian fissure Tudan parieto-temporo-occipital area
J98a2 80

o Infratentorial lesion wusaalsafiusiam
dn89%ae (cerebellum) 15-20% laeLlnai vermis

18% Waz hemisphere 81% 289588l5ANaNRE

nsdvnsoomu:iSofuniiln (Primary cancer)

Tnefinsdensrafiunzrinie nmeiesednsiean
(chest x ray), NMIATI99TABNNIADS Mens298n,
7097189, A219L29n371% (CT chest, abdomen, pelvis) &4
R3I9NNSIREUN (mammogram) WD, pros-
tate specific antigen (PSA) Tu;ﬁ’ﬂna, positron emission
tomography (PET) scan ans1arnzSafwi1Lia
AWIALAN radionuclide bone scan domamﬁamé’ﬂ
nzSeduiinfionagnainlufingzgn adnelsfina
N389ATITFINEITING1BIHNATINAINZLSIT WAL T
Twniziftasanundnazaneganasanalanuniizeo

NAINAIFIATINDENATOUAHEY 88 %™

nsadoagugnlsa

%)
o o o

AMNAAUNANIISIANIANN CT %138 MRI Brain
209508 l3A I nEANDINNAN WML AG1SAULTHIDNLNS
1 I=1 I~ d' e
nizmagauaaufaﬂflﬁl,ﬂumnmms;a%"[mm 11%

198 Nw588 DR MAGICAL®®
e D: Demyelinating disease

e R: Radiation necrosis

M: Metastasis lesion

A: Abscess

G: Glioma

I: Infarction (subacute infarction), inflam-
matory (neurocysticercosis)

e C: Contusion

e A: AID associated disease (ex. Toxoplas-
mosis, Cryptococcus)

e L: Lymphoma

HU2NIVNISSNEN

) & | | a
T»N193n¥1N122LBIaNUNINIZABFaNDY
NRBININABNINITMUINITINYIAE N15IHIRLSAE

Isaluanasfinuindnaniziiosanuninszanegas

da o

2933en3ald insnzseslsAnianwazAIna1I81a8
nansitasefiunnaolule Sedasdusunisitass
AauiansuIn1ssnelagniedennissnendsenauy
78 NISHIAR, N1I5NWIAIYE, N15AESIH Wazn1S
AARINDINTT

Tnefiansn 3 Jasendn Ao 1. Ffaliiasen
Auwiudn 2. anvaen1sanaiesideassaslsale
dnee (WA Funus Swanseelsaluaned) uay

3 . N1SWEINSHILSA

niswensnilsa

fowiSuN3snEIAITRINsaNsa s nzagae
(clinical status) tdwn1swensailsnaasgiae
Lﬁﬂiﬁ/ﬂl’]NiﬁUB?ﬂ’JEJLLﬂxmﬂﬁ%lNﬁULﬂ%ﬂ}aﬂﬂU%ﬂaU
Tumsandwlarimadennissne luanasitasen
undnszaneganasfinnanensailsafidnwiuazidu
fieansu sosaluit
e Recursive Partitioning Analysis (RPA) score
(15297 3) 9nnsAneUae Azitesenung

N3298gaN09 IIWIBNINGY 1,200 AW Wullade
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fifina Ao 1) Karnofsky Performance Status (KPS)
2) 91¢ uaz 3) ANsuWINszaneaaslsAnanaNag
(extracranial disease) Lﬁ'aﬁmsmwﬂaﬁ'ﬂﬁaﬂdn
dssaudadn 3 ngw Tnefidnsinssendinaie
7.1 Lﬁausluﬂq'uﬁ 1, 4.2 Lﬁﬂ%ﬁluﬂdNﬁ 2 uae 2.3
Lﬁauiunduﬁ 3%

e Disease Specific Graded Prognostic As-

m15797 3 Recursive Partitioning Analysis (RPA) score?’

sessment (DS-GPA) score UaguniiA1uA1Inin
AIHAN5SNEILAZANSIRISENINAW FIANYINTS
wensoilspaniade laun ang, KPS, Sruinsaslsn
Tuaned, NM5unInszae2a9lsARENENDI SINAULRA
Anatitasanduidia JefAnasunzAouRazazSe
AR ALaza8 T EIN15AILEWATSNEN LA AENE

anfugUaeNIngn AoAseRa U (15109 4)2°

nani 1 2 3

KPS score 270 270 <70
Systemic disease status Controlled Uncontrolled Uncontrolled
Age (yr) < 65 > 65 > 65
Extracranial metastasis No Yes Yes

Median survival (months) 7.1 4.2 2.3

§135197 4 Disease Specific Graded Prognostic Assessment (DS-GPA) score28

DS - GPA Prognosis factors GPA scoring criteria
NSCLC/SCLC 0 0.5 1

Age > 60 50-60 <50

KPS <70 70-80 90-100

Extracranial metastasis Present - Absent

Number of brain metastasis | > 3 1 1

Median survival (months) GPAO-1.0=3.0,15-20=55,25-30=94,35-40=148
Melanoma/RCC 0 1 2

KPS <70 70-80 90-100

Number of brain metastasis | > 3 2-3 1

Median survival (months) Melanoma : GPA0-1.0=34,15-2.0=4.7,2.5-3.0=8.8,

3.5-4.0=13.2
RCC : GPA0O-1.0=3.3,1.56-2.0=7.3,25-3.0=11.3,3.5-4.0 = 14.8

Breast cancer 0 0.5 1 1.5 2.0

KPS <50 60 70-80 90-100

Subtype Triple negative N/A Luminal A* HER 2 + Luminal B **

Age > 60 <60

Median survival (months) GPA0-1.0=3.4,15-2.0=7.7,25-3.0 =15.1, 3.5-4.0 = 25.3
*Luminal A A8 Estrg gen Receptor +, Progesterone +/-, HER 2 -, ** Luminal B g Estrogen Receptor +, Progesterone +/-, HER 2 +/-
Gl 0 1 2 8 4

KPS <70 70 60 90 100

Median survival (months)

GPA0-1.0 = 3.1,2.0=4.4,3/0=6.9,4.0=13.5
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MSSNUYINIYNISUAA
WWaRansun1ssnu lugtien1izihosanuns
nszaeganes nsdnangaduniadanlwnisined

%
k4 =]

naniNaanaIni1sannantanadenuazlauadn

Qs

Wolun1sEnduwnisifase Tnaunsrinléfiansmn
indalwnsdigonalu

e fanwnunaldifinernisnsefualwgiae
\Hedinle (symptomatic or life threatening)

o dnunsansananlalaelinaliiinains
UNN3DIN19TEUUYSTAIMLRL AN

o IIWIBABWWDENTIT 3 NBWAIBAWIANDH
NINNIT 3 LAUGLNAT

o nziSEwANRAEINNIDSNWIAIUANTE La
uN9NT218gIEUUE ]

o wzSoButufiinnananssnwIAIEnIIANe

o o

iq,‘;-‘129,30
Tunsdifiguaeldaansniinlfaadounszsin
fanan usraenIsuadwite laun nsiismeane
TAnANUANSEInIeszuulsEan (neurological
deficit) NINT (deep lesion, multiple small lesions)
gUrefigarwninliinaizaniuniswinn 1gdn &
IsAsanann sanAuszuvdszamianaialniann
rionzSenuiuiafiuninszanelugssuviug a1
RI15041¥7 stereotactic biopsy LB ARLAZITIUNY

AT NUINANIZENS!

N1SSNUINJ88N

UnRanaatnalelznini1siiwdIannaadans
wazAIE197 lae1NNI1838928% 7 LTD91NHA WkIN
\ewidanlwaned (blood brain barrier) A9HNT5HT

U s s & o (% 1 >3 d'
wWaanzasalensnwndwlulaannninadenzan
AlAnanIsnauawassnelif lagaIN1TauUInIg
[ %3 U [t
SNWIRYYNT W 2 WUU

) = SR
1. N195n¥UBIAW (initial therapy)

2. mi%’nmrﬁaﬂmmaﬂﬁﬂﬁ’mﬁﬂmaﬁannszuu
Tw319n18 (systemic therapy)*
1. mssnundassu (initial therapy)
nslwenldlasunnzaonisinsanawiiasan
Lwil,ﬁai'mqﬂi:mﬁammmsmuﬁﬁmmnﬁami{aaan
Yasnuanisdnuazlosnbunalinsziniza1ving lne
gsonanIfseaziensnoneluit
. aREIMSUINTIARIINABULHBsEN
gINaNALALIaYR (corticosteroid) ARINTT
vinfiiAnsauiomite (vasogenic edema) lmgazmau
AWDIAINISSNY 24-48 Falng 1danannisuuy
a7 winaszlaldogadnonisiilangmen Taniu
elkenwwannguenslasunasnamesiunisliden
Taunerinluguaeilifionnisuaslafuazaniana
\Jemandawite (asymptomatic without mass effect)
eTiunsinAn dexamethasone 2w1AZBIEIE N HATN
aIn1sTiinzesdtae ninainsuansesfeuunang
(mild-moderate) 14 4-8 fiaAninsain ¥1na1n13
UvINNInTINAURNaasnsnaidennn (severe) T

s

16 HaanI

1 @

RaIw°°
{]a@ﬁuﬁmiﬁﬂuuﬁmﬁumﬂm{lﬁmuazma
Fr9uREITIinI WS oA Bevacizumab fifiAa
Suwzsian1sfudinisadiadmidening (neovas-
cularization) lmenalnduwizan13du VEGF inld
aReINITUINTaULLEIEN (vasogenic edema) lmg
snsnanaInIsuINfinelmiianisnaiden (mass
effect) sl‘z’ff‘ﬁ_lmjmj’ﬂwﬁmmméaaaﬂ'ﬁaﬂszﬁ’uﬁ’u
(acute neurological deterioration) ffunazainis
anezaitaiaainnisaneSod (radiation necrosis),
mimmauﬁ’amﬁaﬁmmmmmuaﬂrﬁ (poorly
controlled vasogenic edema) NNTITANWINUIN
f1saannIIzanuInsautawitacanlsagefine

A linsv1ngeeszuulsEaINAInLaaR

nsldenguaisiesoes



Thai Journal of Neurological Surgery
Vol. 15 No. 2 April - June 2024

51

gINUGN Vlaiﬁ?]”aﬂa%%lunEjmj’ﬂ'sal,ﬁaaanu%nm
posterior fossa WAZWUI1IINN1IANET ¥INEUe

o

Tifa1n1sdnualennuwiniiatlasnis (prophylactic

U v
s uuledwld

therapy) nanawuaznasnanin Taidatsinianan
FIBARUHARH

2. ms%’nmﬁ’wmmﬁﬁﬂﬁ'ﬁlﬁﬁNasiav!n
sguulusenie (systemic Therapy)

L899SI HLT188NIDIBTR BN
e wmRanluwdned (blood brain barrier) L laATIN
fuLitosannanegialinaudnasnanissnuseen
LASTNUR FeRann1sSnuANE Rnae Nz S os
Sufie doruwnnzasilsasusuianasienfiledin

UL AN LWL AR A la NI AT N2

nz159lam

lunga NSCLC fiarsmnsnwinziSeduinin
AN TMN staging lagszes 1, 11, A R15M1015
aafisziSeduinia Wefinisuwsnszanegasa
WAINIIINWIAD N15R18598 (radiotherapy) LazN13
Tguaftndadlduaiuynszuuluinanie (systemic
therapy) Tmﬂﬂmimﬂﬂ”luﬂﬁjuﬁmaﬁuﬁawu ANEIR
Unsifunisnanesing (mutation) wasnIsAAaude
fiansBusafinanigros
e 87IN§H ALK inhibitor 33N A8 Crizotinib
dnuwanwidwdensnasliios wazannnisanen
natlenunzitasenunsnszeganasln 1 1%
JofinsWmmuniuiians Ao Ceritinib, Alectinib, Briga-
tinib, and Lorlatinib LRNAIMNEINITOIHATTHIAU
M aansnes iinANNEIN13aleA133 NN
e 81N§# EGFR inhibitor 1Jugngunantu
N1935N¥1 NSCLC Imﬂﬁmﬂﬁ’mndm{?"mmﬂLLa:
é%ﬁamwuﬁ'] SRS aRIwLWIN WA Ao naNeole

S2AUUIBNAIILAZLHIaNAAUAWDIFADET WEaEN91S

a

=]

nmmmswumiﬂmﬂﬁ’uéﬂamﬁaaan EGFR T790M
wnldiitasanifignsonaaluineusnwosnonissnen
ﬁaﬁ'summéuﬁaw A@ Osimertinab s LWIzABN1S
%’ﬂﬂﬂﬂq:NLf:aoaﬂuﬂﬂ?Tuss

lunga scLc winfinnziitesanuninszaneg
g809 Ao szEzUNsNIza8Ye9lIA NaRanTiuueiin
Twnsshwnde nsaneuasaznsieasivitnlng

NI Topotecan

[ U
HELIILATUN

farsmlienalvnUnlungundnisnaienug
289 HER2 f9150411¢ Trastuzumab A1SANEINUIN
Winlon1an1559m33m (overall survival) aenaiivie
ﬂzéﬂﬁiy 1%’?]%]@‘13'% National Comprehensive Cancer
Network (NCCN) guideline uiz111ingnen Tucatinib
S9NAU Trastuzumab k&g Capecitabine 31AN1SAN®N
1 iﬂl J L4 1
ZreanlanaNitasa WM LBEND9 68% d1nluni

WRaARlaNIANITAY 42%%°

N%L%\‘iﬁ’)ﬁﬁl\‘ﬂﬂ mfum

nsfiansanlienaitndalugiienguilie
WUNATEWWG BRAF gene 1ol NCON Wiz Ipilim-
umab 33X Nivolumab Twn13ANWINUIZIBAIUAN
nsunsnszanelsaluanadls 71% was wanawes

50%*°

= &
HELII Lualfﬂ

Lﬁmmmﬂuﬂq:mf:aaaﬂﬁ%ﬁ'nﬁmﬁmauaum
AaNIRNELEI LAY NNISNEINANABNTHIARTIN
AuNSeLARUNTR wuInrinlgnisuiaasInny
nsldeaivataialonafiginsanagefinees

o 2 =}

AR 9 thaw (NIWIAAiesasaReliRanTs

s0n9m TndreNAand19NT197 6 - 21 LHaW) AT

NCCN 123119 Cabozantinib 3INAUNISHIGA
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n1sanesva

Whole Brain Radiotherapy (WBRT) t¥%4n155n11
Aldsnwnansitasenuninszaedanes awulae
annsaldilunissnevaniiieseadofieinsaels
IwnnssnersandunisinsalugUaeildsansn
NN153NEIR8TITN1SHIFRY" N15R18TIFITINAUNIS
Twenana1n1sidnn1ssneniadanuuunisuseAu
Uszraaiiiadrgussiniainisaiduinuileniadan
NNSAN¥INUINAIeanaIn1sUIRAsEels 50%

rasnguyUieusladansnnusalsale 8nnsdae

(%
o d s

asafionmsnauniugnlanasannlalasunisane
S9d ﬂﬂ@ﬂ’%‘lﬁmwNLﬂ”NﬁuﬁLLuzﬁwﬁa 30 Gy in 10
fractions T34 2 dUA% agnalsfinn Taldnnusse
ABALRAFINISAROUFBEINITANESIA L6

Tmanéaﬁmauauaaﬁamsma%’a542 Teun
SCLC, germ cell tumor, lymphoma ngw lanauauas
ABN1SR850d VLﬁLLﬁ thyroid cancer, renal cell carci-
noma, melanoma, sarcoma LLa& adenocarcinoma

wAn1sanessdRinaafinansznuraLiaanas
Unfimnarinliiinnadrafes lddnazsawnie 393w
w3ofid1An Ao Aizanaaidon (dementia)®
sreewlunsinvinudt luglaenizitosonuns
N9z918gaNafilASUn155n1 WBRT 11% aswy
Aazanodonln 1 U uazwu 500% udiw 2 9 5
WRIBINISANBINITA5ITRNIZUSLIUABY brain
metastases FIELNATA stereotactic radiosurgery
(sRs) TagludaousnAnwiieldsaniu werT Tne
NAUNKATTHIAR 2INTuFfin1sAnwLUSsULREU
32%319 SRS LNE90819LA8INYU SRS SINAU WBRT
ioanuaioselaEL@NIZAN neurocognitive func-
tion Jagundin1sAnw1n13ld WBRT $anAUNI3HI6iR
43,44

(adjuvant therapy) WU

e Adjuvant WBRT amn1siinlsANaiuaad

d889 (recurrent) LLaz?i'JEJLﬁNnﬂiﬂauqufiﬂLQW’lz
ii (Local control)
« Adjuvant WBRT laifindnsnnissendin
o Adjuvant WBRT LNHAT19LAEINIIAT%
neurocognitive function LLﬂ:ﬁﬂ%guﬂﬁﬂﬁNaﬁﬂﬁ
AMANETIR (quality of life) Ueiag
91NT0yag196% NCCN Founziinld SRS 39
AUNIIHE ‘lunzjuQ’ﬂaamazﬁaaanqnawéﬂum
wWUUINA  (Limited Brain metastases) fisoelsAi
azvinnsingarliAnAnaunndesfisda ogols
Anndeddanniiissnnlunisld SRS waz WBRT
\#18991n SRS wwlaiaansa AuANs AW lE
(local control) 9INAU wunsiinnisdudizesses
Tsaluanas (recurrent) wazfinasosoelsafilnandn
3 LAWANATIH LA
Foinnisiienldnissnuisaate SRS nie
WBRT siusasfansmidasuasdoidie arsidanls
wnnzannugtUisusazselneriieietdadelsznau

5%’] L2 performance status LLag prognosis

BUINIINITINYILNDARKATIILALS AW neu—

rocognitive function 31N WBRT

WBRT fgpsfiunuiniidndmuaziinnissnen
nanveUien1ziitasenunsnIzaneganes a1n
N1SAN®INUIT WBRT HRANSENURE neurocognitive
function ﬁm:ﬁmaﬂswuﬁaammw%’imaog{”ﬂw
wazdaua IngUlefiinisneinsailsaiinfiszes
nssendiafiwiusndndasfiarsuinisauasne
fiaauansznussnuamiialasunimielunisan
NAI1LABIATW neurocognitive function 311 WBRT
Taun

o l#n135nw1siae SRS 9 15218 WBRT 11

HUeANIzaN
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o 1151981 1d% memantine LiaanRagg
LRBYR% neurocognitive function 51319 WBRT*'

e N15}4 hippocampal avoidance WBRT*®

o N5l systemic therapy REIN1TAHTY
blood brain barrier 158 immunotherapy Lﬁaamms

A18598

N1SANMIUDINIS

WIINNITINWINANAD NI1HIAR (resection)
Waz N15R18598aNe9 (radiotherapy) wingtaalasu
nssnwsenatandanes eranulaniadudn (re-
currence) 16 21-51% Whei1HARATNEINTTLAZ
ANE8398 MRI brain with gadolinium v)n 2-3 LAat
Twd29 1-2 U nasann 2 YAmmnen1suwaznizane

s

$98nn 4-6 LAawNansoalsAnnauLTiwgn

q CY

waawsyavn1sSnuI

UnAgUIBN1IZLHOIDNILNINTZANBGaNY BN
TdShwnafigreddmadeUszanm 1 thauw'® Twnsdl
InwIRIENANILABNTIINITaNzHY 19T TRLake

=1 a a s é,
Uszannl 6 Haw lnafsneazaennth

e N155NWNUBIB WAL FI9TIRLRRE
Uszune 2 Lhaw’’

o o | da o

e NISRANESIRANDY d9dmRReUsSTN M
3-6 LRaw**

e NMSHNARTINAUNITRNESIN A29A3BLaRe
Useznod 8 LHaw lan1asandianle 1 U Ao 81% 1n
duhelafinnizuninszanegeionzin uaz 20% A
N13§na18gaieIzan (systematic cancer) NI
fauwkaaaniNATINAUR1ESIE Tunusaalsmingn

w9 6 e (22% Wndln 1 U dianiesasis

LG8 46% ) AITHLELINNNITHIARLAIAAIR 49

s

HJasefivevannisweinsailsafianasann

snw Teun

e KPS > 70

e 918 <60 U
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Abstract

The Visual Outcome of Pituitary Macroadenoma After Surgery. 5-year—experience

Background: Pituitary adenoma reported an overall prevalence 10-17% of brain tumors. The most
common presentation of pituitary macroadenoma is visual impairment by tumor compressed to optic chiasm.
The standard treatment of pituitary macroadenoma is surgery for optic chiasm decompression in order to
improve visual function.

Objective: We aimed to study the visual outcome of patients with pituitary macroadenoma after surgery
and the predictive factors of visual recovery.

Methods: This retrospective study included patients with pituitary tumors larger than 1 centimeter
who underwent surgery from 2017 to 2020. Data were collected from medical records.

Results: Of the 100 patients included in the study, 82% present with visual disturbances. Trans-
sphenoidal surgery was performed in 88% of patients. After surgery, 78% of patients showed overall visual
improvement. Factors affecting visual outcomes after surgery included preoperative visual impairment (VIS
level 3) and invasive pituitary features, which were associated with poor postoperative visual function (P
= 0.01 and P = 0.03, respectively). Patients who underwent surgery using the transsphenoidal approach
had a significantly higher overall visual function improvement rate of 89.7% (P = 0.02).

Conclusions: Patients with pituitary macroadenoma commonly presentation with visual
but most patients show improvement in visual function after surgical treatment. Factors affecting visual

function after surgery include the patient’s preoperative vision acuity, the presence of invasive pituitary

features, and the surgical approach used (speciﬁcally, the transsphenoidal approach)

Keywords: Pituitary macroadenoma, visual outcome, predictive factors of visual recovery
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ANZASINNISAIYEIINNITIVNG ASRNNEFAERS

‘\]‘W']ﬁ\‘iﬂiﬂjN%WaﬂEl']ﬁﬁl

wan1sfinu (Result)

3.1 gayaus:sINSyBVNISANYY

NNINUNIKILsz T enGILA TR 1 anI1AN
W.F. 2560 §19 31 SWINAN W.A. 2564 HN1SHIAR
Snwgtae Pituitary macroadenoma l5awenula
Qasnsnl dnngeine VIRNATINI% 301 A5G
fisthefdwdnnainisamaenlunisAneirionse
100 AR LOWLWAYIY 46 A UASIWANDS 54 A LA
Q’ﬂaaﬁu’wmﬁmﬂqmﬁa 50.6 U fUBNINULNNE
iiasanionnisuamenanan 93 aw laufd n1swes
Buanassasas 82 Uiarsweioeas 30 a1n13f
Ainangaslaniassanaenldanssinung soeas
23 LLaza’lﬂ’liﬁLﬁﬂﬁl’mﬂ’l’J: pituitary apoplexy HOERE
16 szezIaALAENT o NaRilASUNT5HAR
\Risag 19.8 1o gUaelunisdnunfiszau
goslanadluszauUnfiseens 46 Nszhudasian
findnunfisesas 43 uazszAugasluugeninung
S9paz 11 Han13mI9sNaIRIEAdwLHLAEN WA
wuswIALitasaniaieadf 30.36 Rafinas 38
suprasellar extension L@&e 15.45 JafluAT LaTNU
ANWUE radiographic apoplexy agj‘ﬁ%’aﬂaz 39 N3
SNWEIARWUY endoscopic endonasal TSS, subla-
bial TSS, microscopic endonasal TSS, transcranial
approach W& combine transcranial and TSS agl:‘vdi

Sp8az 38, 32, 18, 9 WAL 3 AMNAIAU AIATSIIN 1
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B19199 1 dayanugIuzaslszans (Baseline characteristics)

U

Fagandluzasuszynstumsane

371494 (n = 100)

Sex, n (%)
- Male
- Female
Age (years)
- Mean + SD
- Range
Presentation, n (%)
- Asymptomatic
- Symptomatic
Clinical presentation, n (%)
- Visual disturbance
- Headache
- Symptoms of hormonal dysfunction
- Symptoms of pituitary apoplexy
Duration of symptom (months)
- Median
- Range
Hormonal status, n (%)
- Normal function
- Hyperfunction
- Hypofunction

Radiographic feature

- Size, mean + SD (mm)

- Suprasellar extension, mean = SD (mm)

- Radiographic apoplexy (%)
- Knops classification (%)

A 0w N - O

- Hardy’s classification (%)
A
B
c

Treatment (%)
Endoscopic endonasal TSS

Microscopic endonasal TSS
Sublabial TSS

Transcranial approach

Combine transcranial and TSS

46 (46)
54 (54)

50.6 + 14.3
22-78

7(7)
93 (93)

82 (82)
30 (30)
23 (23)
16 (16)

10.75
0.5-130

46 (46)

11 (11)

43 (43)

30.36 + 10.4
1545+ 7.5
39.0

22.0
40.0
11.0
15.0
12.0

36.0
51.0
13.0

38.0

18.0

32.0
9.0
3.0
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@
=1

A15199 1 (6la) FayanugIuwIadUsza1ns (Baseline characteristics)

%9

U

ayanaluvasdszanstunmsane

37143 (n = 100)

Complication (%)
- Meningitis
CSF leakage

Post operative hematoma

- Seizure

Hypothalamic injury

Cranial nerve injury: e.g. cranial nerve lll
Post operative MRI (%)

- Gross total resection

- Residual tumor

- Unknown

Pathology
Adenoma

GH related adenoma
Prolactinoma

Gonadotroph

Corticotroph

Time follow up of visual evaluated, months
- Mean £ SD
- Range

SD = standard deviation, TSS = transsphenoidal surgery

NANTISATIVTLAUNITNAILABADWHIAANUIN

ﬁﬂ'}&lﬁhﬂmﬁﬁ mild or no visual impairment #38

[

visual impairment scale (VIS) 320U O LAZRAINIAR
fdndmgaUaendl VIS 526U 0 Lngeanlaada
VIS 926U 0, 1, 2 uae 3 AawdIARRAWIDea:

62, 23.5, 2 kaz 12.5 AMNAIAU WASHAIHIARRR

03

SIPSOERE 85.5,9,0 U8 5.5 ATNAIAU BONINT

o 1w W

nasnARgUIeHASEAUNTNEA (visual acuity)

1RR867W LAgNATSSAUNITNOILABIR A NDWLAZAES

%

H1ARBEN 0.623 WAz 0.307 LogMAR RNNAAU

a

1.0
4.0
2.0
2.0
1.0
85

27.3
72.7
1.0

49.0
7.0
5.0

34.0
5.0

6.9 £6.1
0.1-31

NANIUIHANTIATINATBATEHINUI HAINIARHUE
fnan13n 98 1naNen1Aan Inefawanen1unige
19 104 a1 W3R TWIDEAZ 52 LAZWUIINAIHIAR

§1A1 VFI Laz MD Ladegedu Lagaa VFI naniaznas

s 1

HIBRBEN 65.52% WAz 81.99% AINAIAU HIWAT

1 [N

MD NOWUASHAINIERDEN -12.2 WAz -7.53 AN
A161U FOLARIA13199 2 WAz JUN 2 uaasn1slIeu
WBUNA visual acuity LLag pattern of visual field defect

1 s

NARLASHAINIGB
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151990 2 HANISASITATINOWLASHAINITHIRR

LogMAR
- Mean = SD 0.623 £ 0.72 0.307 = 0.57
- Range 0-3 0-3

Visual field index (%)
- Mean + SD 65.52 + 28.07 81.99+21.18
- Range 3-100 10-100

RNFL (um)
-N 35 18
- Mean £ SD 82.97 + 14.75 78.27 £ 16.53

- Range 56-106 52-103
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100

20/20 20/25 20/32 20/40 20/50 20/63 20/70 20/80 20/100 20/125 20/160 20/200 20/400 20/800 FC HM PL NoPL

i 104 [ Pre operative

[! Post operative

Fmugihain

Normal Incomplete hemianopia Temporal hemianopia More temporal hemianopia Total field defect
3UN 2 nsiTeuLiiguna visual acuity (JUU) WAz pattern of visual field defect (3U819) NBBUAVAIHIAR
LM HANITIATZAUNITNDIRRLAZATWENEAT  NadLARAILAN (Stable of visual function) Bgisae
N1U3zL8iuna TR visual outcome 289UTsAINININHA Bz 28 uaNgNAIANIINBIARLERY (Worsening of
WAINITHIAR WUIT NNNANIINBARGLW (Im-  visual function) agiisaeas 4 AINAI19N 3

provement of visual function) agiﬂ SnEay 78 AN19

A15197 3 BaN1SLUREBLUAINITHELARNAISN¥1289US2ENNSNINNA

Improvement (%) 95 (47.5) 110 (55.0) 136 (78.0)
Stable (%) 98 (49.0) 88 (44.0) 56 (28.0)
Worsening (%) 7 (3.5) 2 (1.0) 8 (4.0)

A15197 4 BAN1SUAEBATHEANRAIT 128952 I1NINRN1THEARAARIAILANDWHGRA

Improvement (%) 95 (57.0) 110 (66.0) 136 (81.4)
Stable (%) 65 (38.9) 3 (383 24 (14.4)
Worsening (%) 7(4.1) 1 (0.5) 7 (4.2)




21sa1sus:anfAagaiansing

66 O 15 auuil 2 weeu - Douieu 2567
HanIsIATzANernUadenfinasnonsneaiis  function) SInAuegNsEEa: 18.6 AINTITNT 4
57w (Improvement of visual function) §39alaGn R399 5 uansladandinasan 1 snasAnAas

=3

gurandnsueadnnandinaunfvisdnunfian
#a808n NATIAB il visual acuity AILE 20/20 f4
20/32 WATHARSIAA B8R LNA visual field defect
Fofswawnaran 33 a1 degureAa dnd1win

v @ W da @ o o & 1
167 A1 LUy UI8NHNITHOILARNAUNBRILE
nawdIAR LWadtATIzAnItadendieniwienanis
Snwnaok1an wulfingudUlenfinisneaiuis

[

13 s o
2% (Improvement of visual function) ARINIARITHI%

[
I y=r=1

Jowaz 81.4 Angunfinnsnaafiuladfan (Non-
improvement of visual function) Tuﬂdwﬁ%ﬁmiﬁw
Athenfn1snaAwAdAN (Stable of visual function)

uazgUreNfin1sNaARLEas (Worsening of visual

[

01/ (Overall visual outcome) Immﬂ%amﬁaumﬂu‘ﬁ'
finsuaaiuingu (Improvement of visual function)
LLa:ﬂﬂ@:NﬁﬂmiumLﬁﬂﬁﬁﬁu (Non-improvement
of visual function) Wud1N1sNBAUTLERILANE
H1GE A VIS 52U 3 Na1IReNIzAUNTTHE LAY
(visual acuity) fiugnin 20,400 LLa::l:;:leﬂ'JEI‘ﬁIfl inva-
sive pituitary feature ﬁﬁﬂﬁ?%ﬁﬂ?&l‘ﬁ' overall visual
function WaHARlNATESaEAz 29 (P = 0.01)
uaz 54.8 (P = 0.03) auAGU uasfUaefilasy
A1SHIARFIEIDUUY transsphenoidal approach Az
overall visual function Hawie3aeas 89.7 (P=0.02)

ANNANTIN 4

A15791 5 ﬁa@aﬂaﬂﬂﬁuﬁué’izijnda Improve visual function fﬁJﬂEjN Non improve visual function

Factor (n = 167) Improve visual function Non Improve visual function P-value
(n=136) (n=31)

Age
18-60 (n=117) 94 (69.1%) 23 (74.2%) 0.58
>60 (n = 50) 42 (30.9%) 8 (25.8%)

Presentation (%)
Symptoms (n = 157) 130 (95.6%) 27 (87.1%) 0.07
Asymptom (n = 10) 6 (4.4%) 4 (12.9%)

Duration
0-6 Mo (n =43) 35 (25.7%) 8 (25.8%) 0.24
6-12 Mo (n = 46) 41 (30.1%) 5(16.1%)
>12 Mo (n=78) 60 (44.1%) 18 (58.1%)

Clinical apoplexy
Yes (n = 24) 21 (15.4%) 3(9.7%) 0.41
No (n=143) 115 (84.6%) 28 (90.3%)

Visual symptom
Yes (n = 153) 127 (93.4%) 26 (83.9%) 0.08
No (n = 14) 9 (6.6%) 5(16.1%)

LogMAR
Mean 0.69 0.94 0.08
0-0.2(n=42) 33 (24.3%) 9 (29%)
0.3 - 0.5 (n = 46) 37 (27.2%) 9 (29%)
0.55 - 0.8 (n = 28) 27 (19.9%) 1 (3.2%)
0.9 - 1.6 (n=27) 23 (16.9%) 4 (12.9%)
>1.7 (n = 24) 16 (11.8%) 8 (25.8%)
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A15191 5 (Fla) FaYARINANNWEIENINNGN Improve visual function AUNGH Non improve visual function
Factor (n = 167) Improve visual function Non Improve visual function P-value

(n=136)

(n=31)

VIS
0(n=091)
1 (n=47)
2(n=4)
3 (n=25)

Optic disc
Normal (n = 107)
Pale (n = 55)
Swelling (n = 1)
Unknow (n = 4)

Visual field index (n = 141)
Mean (%)
Range
76 - 100% (n = 44)
51 - 75% (n = 49)
26 - 50% (n = 27)
1 -25% (n=21)
NA = 25

MD
Mean
Range
0to-5(n=23)
-6to-10 (n = 32)

-11to-15 (n = 27)
-16 to -20 (n = 37)
-21t0-25(n=10)
<-25 (n = 18)

Size
10-20 mm (n = 24)
21-30 mm (n = 53)
31-40 mm (n = 54)
41-50 mm (n = 28)
>50 mm (n = 8)

Suprasellar extension
0-10 mm (n = 26)
11-20 mm (n = 99)
21-30 mm (n = 36)
>30 mm (n = 6)

Invasive pituitary feature
Yes (n = 49)
No (n=118)

72 (52.9%)
44 (32.4%)
4 (2.9%)
16 (11.8%)

88 (64.7%)
44 (32.4%)
1 (0.7%)
3 (2.2%)

57.06
3-99
36 (30.5%)
40 (33.9%)
23 (19.5%)
19 (16.1%)

-14.84

-33.13to -0.1
19 (15.3%)
24 (19.4%)
24 (19.4%)

31 (25%)

10 (8.1%)

16 (12.9%)

18 (138.2%)
46 (33.8%)
45 (33.1%)
22 (16.2%)
5 (63.7%)

20 (14.7%)
83 (61%)
28 (20.6%)
5(3.7%)

35 (25.7%)
101(74.3%)

19 (61.3%)
3 (9.7%)
0 (0%)
9 (29%)

19 (61.3%)
11 (35.5%)
0 (0.0%)
1 (3.2%)

64.7
16-98
8 (34.8%)
9 (39.1%)
4 (17.4%)
2 (8.7%)

-12.57
-26.54 to -0.58
4 (17.4%)

8 (34.8%)

3 (13%)

6 (26.1%)

0 (0.0%)

2 (8.7%)

6 (19.4%)
7 (22.6%)
9 (29%)
6 (19.4%)
3(9.7%)

6 (19.4%)
16 (51.6%)
8 (25.8%)
1(3.2%)

14 (45.2%)
17 (54.8%)

0.01

0.92

0.79

0.44

0.42

0.78

0.03
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A13°97 5 (FB) FBYAANNANHBEITNININGH Improve visual function AUNGH Non improve visual function

Factor (n = 167) Improve visual function Non Improve visual function P-value
(n=136) (n=31)
Hardy’s classification
A (n = 44) 36 (26.5%) 8 (25.8%) 0.20
B (n=297) 82 (60.3%) 15 (48.4%)
C (n=26) 18 (13.2%) 8 (25.8%)
Pattern of visual field defect
Normal (n = 7) 5 (3.7%) 2 (6.5%) 0.23
Incomplete hemianopia (n = 6) 11 (8.1%) 5(16.1%)
Temporal hemianopia (n = 82) 70 (51.5%) 12 (38.7%)
More temporal hemianopia (n = 38) 33 (24.3%) 5(16.1%)
Total field defect (n = 24) 17 (12.5%) 7 (22.6%)
Treatment
Transsphenoidal approach (n = 114) 122 (89.7%) 22(71%) 0.02
Transcranial approach (n = 17) 10 (7.4%) 7 (22.6%)
Combine approach (n = 6) 4 (2.9%) 2 (6.5%)
Extend of resection
Gross total resection (n = 38) 30 (22.1%) 8 (25.8%) 0.73
Incomplete resection (n = 127) 104 (76.5%) 23 (74.2%)
Unknown (n = 2) 2 (1.5%) 0 (0%)
Post op suprasellar extension
Mean (mm) 2.10 2.86
Yes (n = 46) 36 (26.5%) 10 (32.3%) 0.66
No (n=119) 98 (72.1%) 21 (67.7%)

Unknown (n = 2)

2 (1.5%)

0 (0.0%)

anustawan1s3veg (DISCUSSIONS)

91nn13AnwAEUae Pituitary macroadenoma 1116
Sunskngn figUaerionan 100 AundeAadn 200
A1 WuIgUrein1snenAnanainouni1Ans oAz
82 lasuni1stnsmlaeis transsphenoidal approach
J08as 88 Lﬁaﬁﬁl’l’immaﬂ’l‘ﬁﬂwﬂﬂﬂ@ overall visual
function wudnﬁmimuﬁuﬁﬁu (improvement of
visual function) fl95088 78 HnNTHBIABALLAN
(stable of visual function) LazHN1INBILAMLE R
(worsening of visual function) 9988 28 WAz 4
AINAIAUIINATS subgroup analysis lAEARTENA

o1 da @ 1w o & o o @
HUIgNHNITHaARNani1nRUNRRIalAUARLAN

waraan (3 visual acuity AILH 20,20 f9 20/32
uaTHansIIaIBEEAlHH visual field defect) Lﬁla
AnsiAssiianizanguieiifinisneafiniue
AOWNIAR N1RII5AINANT53NYILAE overall visual
function Wuﬂﬂﬁjﬂﬂﬂﬂﬂ’l‘mauﬁ%ﬁ%% (improvement
of visual function) 9884z 81.5 waziiadnunilade

NHINAADN1INDIAWARIEAR (Overall visual out-

] ' [

3

come) WisuiisugUaelungundnisneainnig
(Improvement of visual function) fUNgNNIAN1THE
[~3 |d§/ . . .
\AnlaAAw (Non-improvement of visual function)
WuIgUaefin1sne s ARALEAILANEWKIAR (AWLA

VIS 526U 3 (S2AUN1SNBLHAH (visual acuity) e
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N1 20/400) WA ﬂEjN invasive pituitary feature &

s 1

&ma1289 overall visual function MaaHARA A A
$a8az 29 (P = 0.01) uaz 54.8 (P = 0.03) AN
§10U uazdUaefilasunsungnsaeIsuuY transs-
phenoidal approach a2H overall visual function ﬁ%%
fesaaz 89.7 (P = 0.02) wan1sAnwiitdanndas
ffun13AN®1284 Pinaki Dutta uazAME ZeRnwEae
pituitary macroadenoma 319I% 1,001 A% ﬁv[ﬁ%_mﬁ

=1

Rl transsphenoidal surgery NUIARIHIAANNTS

o 1 @

NDUFUEIUIEaT 93.2 NszezIa1 1 UNAH AR
dwdasefifinasanissnwnlaud szaunsnafin
AOwKIAR uazszezIafifienns

Ivo S. Muskensuazamz'® lafn1sAnwLUY
meta-analysis LABIRUNTNDIRWARIHNBALUY en-
doscopic endonasal transsphenoidal surgeryeluﬁﬂil&l
pituitary adenoma Wuﬁﬂgﬂﬁﬂﬁ visual acuity ﬁﬁu
Uszanmuidoeas 59-75 uas visual field Hawlszamn
Sauay 77-81 WAzHI1891WI0NWITEBNAIAN1S
7t 6 Tnouddesnonans swwafiennaas n13hauzeg
visual acuity Waz visual field wansnanwdumne b
nan1ssnwLananein lweuideianain e

L% overall visual function FAWSDY 78 WAZWUIN

i;j‘l'J’J‘éJﬁ visual acuity &g visual field ﬁ%%agj‘ﬁl 0882
47.5 uag 55 ANAIAU MInTiATIElanzgUaed
HAN15NDUARERAINaREIARILNUINS overall visual
function, visual acuity ka2 visual field ﬁﬂ}u Soea
81.4, 66, 57 ANA1AU FolndiAeeiuIwITeany

INN1SANE prospective study 284 Michael LLag
Az’ Uae pituitary adenoma 41479 228 ARTILe
JUANSHIAR HN15USLLHBAINAUIZE4 retinal nerve
fiber layer (RNFL) 21nN19%1 optical coherence to-
mography WUINAINYIHI1289 RNFL AaWH1AARNAINN
Tuiussiansfiuiugad visual field nanadelugiae

lﬂl a ijj =} 1 e o 1w dl
N8 RNFLUNG azilnmwlalugdae 6 dUa A wagUaen

=] =]

§l RNFL unofinsiwanfingoann 6 tiewdnly uaz
Taldninsiunan1siwanaes visual acuity luwnns
Anwnitleifiuzassananinunuizes RNFL Lduis us
Lﬁaamﬂﬁﬁj’ﬂwﬁﬂmmﬁm 35 AASUNIIATIIAIN
Y1289 RNFL I;IJ’JEJLFI%EN optical coherence tomogra-
phy 39ldaunsakINTIATIEARIANNTNARS L6
wananewiseisonuiladefifertasniaiu
improve visual function Aa transsphenoidal approach

[=]

S @ ad v
A9 %I5N15 standard of treatment Glu{]ala;uw,l,aw

15-18

WANENITANE NANAFIAAADINWATNATITIN 6

A151971 6 F2819NSANYIBWARNYINANTNBILAWARINAR WG U8 pituitary adenoma

Author Population N Improvement Predictive factor
Tuomas Luomaranta'> 2017  PA 45 pts VA 71%
VF 86.5% - Suprasellar extension
- tumor volume
Felipe Fredes'® 2017 PA 35 pts VF - Complete resection
- improve 71.4%
- stable 22.8%
- worse 5.8%
Dong Kyu Lee'” 2018 PA 102 pts VF 69.6% - mean deviation
- bilateral VFD
Vicki M.Butenschoen'® 2021 PA Total 191 Visual function 54%  Not found

(include microadenoma)

Our study Pituitary macroadenoma

PA= Pituitary adenoma, VFD= visual field defect

(Visual impair 133)
Total 100 pts, 200 eye

Visual function 78%  Preoperative VIS
Transsphenoidal app

Invasive PA
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@
dd v ° s

nsAnwIRidenidnlaun Wuwnisdnwian
unasdayaLied 1Unn19@nYI retrospective study
Tnedoyafildanntufinngsaden ffayaunediulal
AU uazdflaedwundeldlfisndan asan
AANsATIInsHaAulasdnyuNndnanouuas
NAINTINIGI LLH%?J’]G]?TE]&Bﬂﬂiﬁl‘i?ﬁ]LﬁNLﬁNﬂN's}Jﬂ‘t&g
N8 L4 optical coherence tomography (OCT) e
AAIINNAWIYBIHY Retinal nerve fiber layer Wuingae
Awen1snenFundsngala® n1sAneiiangg
psanluglasuneseriiie  uazdaIn1snge
RARINNITNOLABAAING A LA Lwaw gUreu1e9e
flazezianlunsfnmneINaied9duw (short
follow up period) lRgssziia1%oenii 6 Lhamw Fo15ln
%j"smmﬁmiuamﬁm:ﬁuﬁumﬂﬁqmzo waNaN

1 d o = & o da
ARNLIATMNNIATTIANWIWBAIINULIRTNHNNIIISUINAD

Ismiadialasalalswn (COVID-19) Ainlwawangihe
MI5UNTSHIARLAEIS transsphenoidal surgery am
asluidudwanann vinlidrwangUaeanidnnisine

AR IWINAI

dasuwan1sJvy (Conclusion)

ﬁﬂﬂmiﬁm&'}ﬁﬂ’mtiﬂ Pituitary macroadenoma
wuinguieinisueainanasniniieseeas 82 Lile
Ransawan1ssnulaen1suAnlae overall visual

2 v

. [ 7R o s ad
function ‘wmmﬂmmmsuaﬂm%mmmsaﬂaz 78

'
d |

LazUuNAINAFABNITNAIABARINIBAFI poor
prognostic factor LA é’ﬂaﬂﬁizﬁumwauﬁuﬁuﬂ'
RILAABWENAR, invasive pituitary feature 82% good
prognostic factor letufl fUrefilASUNSKNERAIETS

transsphenoidal approach

NMAWUIN

f1519LUS8ULNBUAT Visual acuity NUAT LogMAR

Visual acuity LogMAR Visual acuity LogMAR
20/20 0 207125 0.8
20/25 0.1 20/160 0.9
20/32 0.2 20/200 1.0
20/40 0.3 20/400 1.3
20/50 0.4 20/800 1.6
20/63 0.5 Finger count 1.9
20/70 0.55 Hand motion 2.3
20/80 0.6 Perception of light 2.7

20/100 0.7 No perception of light 3.0
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ANAWUNG ®38 normal pressure hydrocephalus (NPH) 8a1nsuamslnatAesnnlaun NSLABULAZNNTNA
Jaanziiaund devinlienndenisifiedeusnlsn duilugiuiiwendaninass csm ifnisganunising
Beuzaitnifeeanas (cerebrospinal fluid, CSF) Uuannzes NPH Tuwdzainisifadedsieawlugiae
ﬁm%’ﬂmﬁmmmmﬁuﬁﬂﬂnﬁnﬂs'mwumaz CSM 9InNN13ATIIAEULNIEN LT (magnetic Resonance
Imaging, MRI) USLIHAB WATEINUINANTWLITIZBINTIE CSM WUSHUBAINAUANBEE disproportionate
enlarged subarachnoid space hydrocephalus (DESH) 3I8AUNUS1897% false negative tap test e[,%ﬁiﬂ'ltl
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o o o a a xRl ad | o o od | o &
N32ANEWNAIABINITANNIIRAUNA WG U8V 18RAW aenelsNaINAMNTNNRENLUTRZa a8 N1
GIRIABITANITANYUNNLRN

Corresponding author: 55Wa IN313%, Wu., MN.UseaMAagAERS



74

91saisus:ainfAagmansing
O 15 auuil 2 weeu - Douieu 2567

Abstract

The clinical presentation of cervical spondylomyelopathy (CSM) and normal pressure hydrocephalus
(NPH) have considerable overlap, including gait disturbance and urinary incontinence. These similar symp-
tomatologies cause problems in differential diagnosis. The hypothesized pathophysiology involves obstruction
of cerebrospinal fluid drainage due to cervical spondylosis. In diagnostic aspect, there are reports of the
relation between severity of CSM from magnetic resonance imaging (MRI) and disproportionately enlarged
subarachnoid space hydrocephalus (DESH) presentation. Regarding diagnostic testing for NPH, tap test,
is reported to have false negative in pre-operative CSM patients. In the treatment aspect, there is a re-
port about cognitive improvement in post-operative spinal canal decompression in some of CSM patients.
However, the relative pathophysiology of CSM and NPH requires additional research.

Key words: cervical spondylomyelopathy (CSM), normal pressure hydrocephalus (NPH), DESH (Dis-
proportionately Enlarged Subarachnoid space Hydrocephalus)
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waztiafan1xa1n1sRanuI1a1n1snasan nan
2 slannfuaelssunianadeu Tap test (1972347
Todundoszsiuies 40 mi 1 A%9) gaBwudngdae
iwadasts §Uaela3un133nen NPH (3U7 2) e

N1961AR Ventriculoperitoneal shunt (Codman right
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g‘ﬂﬁ 3 X-ray skull and C-spine WAINISHIAR ACDF C3-C6 WA Ventriculoperitoneal shunt
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Evans’ index
0=50.25
1=>0.25-03
2=>03

Narrow sulci
0 = Normal

1 = Parafalcine
2 =\Vertex

Sylvian fissures
0 =Normal
1 = Enlarged

Focally enlarged sulci
0 = Not present
1= Present

Temporal horns
O0=<4cm
l1=4to<bcm
2=26cm

Callosal angle
0=>90°
1=90°to > 60°
2=<60

Periventricular
hypodensities

0 = Not present

1 = Frontal horn caps
2 = Confluent areas

5U# 4 The iNPH Radscale #9anuouz DESH udIunitenasnzunts IAgAZL BN NINIWITFNRWS AUA W BN DN AL T
uan (Positive predictive value, PPV) finN1nIna1w3un1sananla CSF shunt Tugiae iNPH
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