ai Journal of
eurological Surgery
saisus:amfauvmaasiny

Uil 16 2ifudl 3 nsngrAw - fueneu 2568
Vol..16 No. 3 July - September 2025

-~



J1sarsus:anAagmansing
Un 16 avui 3 nsnAu - NUENEU 2568

Thai Journal of Neurological Surgery
Vol. 16 No. 3 July - September 2025

112849 : 519InensedssanAaguLnnguriUIzin ﬂv[,‘VIEl

q11n9u L 9IANTRENNTEU1IH ¢o U
\aafl 2 ZoepAudiaY OWRINISYIARLAN uaeuIensT
L2ANIBIIN NTINNY one0

INIANY ob-ooceaed N385 ob-aoceeelel

USIMIBNIS . WIEUNNEAANT ATaNTIAWA

aanuuuIngULaa:

AENANRNFUNNLIYENS

Bangkok Medical Publisher Ltd. Part.

3/3 §YNIN 49 WIWARBIAULNILD LIATRWI NFINN 10110
InsAny 0-2258-7954, Insans 02-258-7954

E-mail: bkkmed@gmail.com



21sa1sus:anAagmansing
Uf 16 auui 3 nsnpiAw - AUEIEU 2568

Thai Journal of Neurological Surgery
Vol. 16 No. 3 July - September 2025

AMUENSSUNISUSHNSS163na1dgus:anfasnwndurivus:inflng

aRAUSEEIUINIaYY Executive Committee 2025-2027

Lazs1YINY18YY
WIBWWNEINYEY USAQIvun
wigunnddaiied talawis
wigunndenlan I3
WIBLWNEWAITE LiauUgH
wiawnnglaedng swlnaa
WIBUNNERITIN FNAMENIIA
wigunWngeansn Ussiasg
WIBLWNNELNSIRNE ANWADY
mauwmﬁaﬁ’nﬁ AN I
Us26114519TIN8188Y
wigwwndnawmit 35613
H3asunuaUsza1uy
WIHLNNELN HIFGH
LA215N13
WIBUNNENOBURUS YuezInLagy
WRIEYEN

wigunndgsz aotsezlnyad
NS3NN1FIBINT
WILUNNERAN AWNDINNE
wgnsLiau

WIBLWNESTYYT WILATHFE6
A33NA1515815
WIBUNNENANT ASaNTIAWNA
Ufjan

WIGUNNIE1W17 NAAISH
ASSHASENITNANNUS
WIBWNNEFNATe udid
AFINAITNAS
WILUNNIDING INBLIY
WIBUNNGFNA LIAN13A2
WIBUNNENT0) YoysiaLan
wiguwnguszivg laeyns
UNNErea13nT FwRntau
WANEvied9an3n agdonsg

Past—-President

Watanyoo Prachayanont, M.D.
Chopeow Taecholarn, M.D.
Supachoke Chitvanich, M.D.
Nakornchai Phuenpathom, M.D.
Chaiwit Thanapaisal, M.D.
Siraruj Sakoolnamarka, M.D.
Yodruk Prasert, M.D.
Kriengsak Limpastan, M.D.
Rungsak Siwanuwatn, M.D.
President

Kullapat Veerasarn, M.D.
President-elect

Ake Hansasuta, M.D.
Secretary General
Krishnapundha Bunyaratavej, M.D.
Treasurer

Teera Tangviriyapaiboon, M.D.
Scientific Chairman

Dilok Tantongtip, M.D.
Registrar

Thunya Norasetthada, M.D.
Editor of Journal

Kitiporn Sriamornrattanakul, M.D.
Social Function

Amnat Kitkhuandee, M.D.
Relationship Member

Sakchai Saeheng, M.D.

Board of Directors

Theerapol Witthiwej, M.D.
Nuttapon Lertkankasuk, M.D.
Panu Boontoterm, M.D.
Pradit Chaiyabud, M.D.
Areeporn Chonhenchob, M.D.
Warin Yuyangket, M.D.



J1sarsus:anAagmansing
Un 16 avui 3 nsnAu - NUENEU 2568

Thai Journal of Neurological Surgery
Vol. 16 No. 3 July - September 2025

NOVUSSIUISN1S

o [ s o

WIBWNNENIUINY gInesiunyt
WIBLNNENWURUT YuezIRLIY
WIBWNNENUE AI9UTLEST
WIBUNNEAANT ATONTTAUNA
WIBUNNENaNRIN 5515
WIBUNNETTZNIA AN
UNNERDITIZNT aNTin
wigwnndauu a3eUszniey
WIBLNNEYNND LIATIWIA
wieuwndlaf il auAsINSna
wigunnglyedng sulwena
wiguwngguinad Iunsinig
WIBUNNEFIT LBEIENA

a

wIEwWNNgg1UnSel ANAG

a9 L]
s [

WIBLNNEFNA LIAN1TANY
wigunndaizysl Aadesana
WIBLNNGAAN AUNDITING
WIBWNNESUURT FNYINNINE
WIBWANE SN SINNE
WIBWNNE S NRZNIA
WIBWWNEE191 AusUWI5Y
WIBWWNEBINE INBLoY
wieunndasz notsezlnyad
wieuwndsszing AEfailana
WIBLNNHUNNT LANLaSQaNUR

WHNENIRUNIAT Ineuns
WIBLNNIUTING ANTUINGITIN

s

wigunngunguel InnAsuEANs
WguNngUshH funuing
wgunnetlezaly nisaianaed
wrguNndYmunsnl AsoT1wun
WISLNNENENY §0INT552
WIBUNNENTLEUNT ANNDING
WIGUNNININIY NUAIIIRINAE
wgwnngnsaat Inadsnsel
WIBLNNEANIING Sn¥na
WIBUNNEN0Y YrysiaLFs
UNNERDIRNT ARANIIFT
wigunngdin Sauinana
wHNEneaa13n agdoins
WNNERGIASEYYT Bnatnin
WIBUNNEDRNN HIARSAUTELE
wauNNgouga uidusgnaana
wigunndoansal ladudn
WIBUNNETARNIY HAFIR
WANERGI81INT dlRngaU
WIGUNNIE1W13 NAAITH
wBuNNEaNnSde Anfagnide
UNNERIBWEIT ANNRDR
WIHUNNGAS QRLwII%
wigunndgnn uIsI51050
WIBLNNEGLN AINGH
WIGUNNDLONNAY IANHE



iv 21sa1sus:anAagaiansing

fnuzunfunisdounnou
(Information for Authors)

MsasUszamdasmanilne M8en1undingwin “Thai Journal of Neurological Surgery” T4%ata
31 “Thai J Neurol Surg” Wudenianisvessinendauszamdasunnduiassmealve fuvieunsunaundn
Yo INede dvuasenyn 3 ieu TaeiiinguszasdLile:
1. dnauenanuide 100eu UNAMUAADAIUANLAALTIUTATINITNUSEEMAasAanSILaL
aiiiados
2. Wudenandduanideuninudnmiusng seninandnvesstine de
3. afuayuianssunsAneiseLilesionuLesvesadn
dielvussainguszasdsiinan nsansuszamdasmanslve Sufsuunanuidudonassewiniamnin
amunadmanmsuiaindauasinnsaviduiiiiendes unauiidandesliinefanineunsinton
Foaniuluuneany om LLazaqﬁﬂizﬂawaaLﬁfaml,ﬂumm%’uﬂmawm;EL%ﬂuuwﬂaﬁmﬁu IVINYEY
UssamdasunnduisUseimalnglisndudeniiuriosine wazanrussaninsvednuansiunisnsiany
wilawasfinnsaniifuiaeiindninasisod

1. Us:1nhunAdU

fAwusAuauu (Original articles)
Husreaunasnudde duai msdouunanudnussuatulrdsuidemsmelud

1. Foi50s (title), éﬁwuﬁ‘ (author and co - authors), amﬁ’uﬁﬁﬁwuéﬂﬁﬁ’ﬁmu (institute) La
WA uatuayy (i)

2. unfingle (abstract) T lneuazn1uSingy
Adfiey (key word) dmsudavinauil ssylildundngense abstract
Ui (introduction)
TanuagIsn1s (materials and methods)
Nan1SANE (results)
391504 (discussions)

a3U (conclusions)

oo N o ;AW

1ONA1591984 (references)
uNAMUUTIAY (review articles)
avscluunanuilianuslnl sausndwmsnulnl viesesmhaulaianmnsathluvseendldla

ysouunANIAATIEAlsA vse Fensalaniunisainisinls Usenausie



Thai Journal of Neurological Surgery A

1. unt (introduction)
. InqUszad (objective)

2

3. Wom3n (content)
4. 3971504 (discussions)
5

. @3U (conclusions)
6. 1BNA1581984 (references)
51891UkU2 (care report)

Fould 2 wuu fo TeeusgvaniBen vioduq Usenaudie umi1 Menudiigiansaionnis
N9AaTnNan 191U URNS taue JeRniiuegrsliveunn asu undnde wusihlilinwlve way
AYIDINGY

UNAMUNLAY (special articles)
WewanUsgaun1sal LansruAniiu v3eannisduad
Lﬁnﬂﬁml,asm%ﬂﬁaqﬂﬂmj (technique & instrumentation)
diawauamnaiia viogunsailmal Tnsaedosuendousd waznanssnwdeg
NUBRIUTINIENT (letter to the editor)

e liAUARLTIWLAEIAUUNANUARNUN LULED

2. 19na@1s91vdv (Reference)

N199719891m 10 Vancouver Style %3 Uniform Requirement for Manuscripts Submitted to Biomedi-
cal Journals, 5th edition a.a. 1997 Tagldfavenseiuluiedewmsuinaitends Sowmudiurounds
381989 uddnhieenansiigndnadanGesmudiiunissnadaneunay uneriddinuslihu 6 au
Tiladedanusitomn duiu 6 au TWld 6 au wdwude “et al” vie “unzaniy”

N13919899N&3

Broersen LHA, Biermasz NR, van Furth WR, de Vries F, Verstegen MJT, Dekkers OM, et al. Endo-
scopic vs. microscopic transsphenoidal surgery for Cushing’s disease: a systematic review and meta-
analysis. Pituitary 2018;21(5):524-34.

N15819892715815 online

Sanders GD, Bayourni AM, Holodnity M, Owens DK. Cost-effectiveness of HIV screening in patients
older than 55 year of age. Ann Intern Med [cited 2008 Oct 71:148(2). Available from:http://www.annals.
org/cgi/ reprint/148/12/889.pdf

N159198937n World Wide Web

National Institute for Health and Clinical Excellence. Head injury triage, assessment, investiga-
tion and early management of head injury in infants, children and adults. Clinical guideline June 2003.
http://www.nice. org.uk guidance/CG4/?c = 91522 (accessed 23 November 2006).



vi 21sa1sus:anAagaiansing

N1591999%LeED #3019

FofTou. Jowilade. afefifiunt Foidos (FTaulesdoiien): Folsefiani T A d10879 : Murray PR
Rosenthal KS, Kobayashi GS, Pfaller MA. Medical microbiology. 4th ed. St. Louis (MO): Mosby; 2002.

unluntedonsanis

A ¢ & o« 4:4' &

FofiBou. JoFes. Tu: Foussansns. Soutlsde. adsifiunt. Joilles. Folasfiud. U a.a: vihwan-uih
gnving

f78819: Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations in human solid tumors.
In: Vogelstein B, Kinzler KW, editors. The genetic basis of human cancer. New York: McGraw-Hill; 2002.
p. 93-113.

3. n1swuuilna:nisduAualu

- Tdsuatufiavasifiun TnelusunsuiildRusideadu Microsoft Word. Font Angsana New 4116
f9NYT 16 W%@ﬂWﬁUi%ﬂ@‘UgUﬂﬂW LAENTIN SITENENTTUTOIINAMENTIUNNTITHETTNLITE (S RE
nsalduauIde) e e-mail: journalrenst@gmail.com

- msfsidededildaumihisunantimund oy

wilwsn 5o title page Woudunwlvewazsinge Usznause

(1) FoiSo

) a

(2) ¥o anaveafileu Aandl lneldiedweslSyy vienandniluana (nsddinsivareny
Tisgynneaw)
(3) A Uivina

(4) FolT03081989 139 running title (AImLILLLAL 40 AIBnYs)

4. n1sSuISovATUL

pnauaTuUaLsNn lesUN1SRASUN TR LIaIR RN N19F1TNIIUALLIIIAINVDIUNAIUNTIU
WiounadndntuINTeunsIamuLazvAUAUITUALIAN

5. anUNARFo

sA.Un.ARNS FSeusSauna

91A15RAUNTEUISH &o U

Wil 2 wopauiide auumsEanlvl waa1engd WATHBYNG AT 10310
Inséwi 02-7181 996 Insans 02-7181 997

E-mail: kitiporn@nmu.ac.th



21sd1sus:anAagmansing
UR 16 auun 3 nsnpiAu - Nusnsu 2568

Thai Journal of Neurological Surgery
Vol. 16 No. 3 July - September 2025

Review Article

A Classic bicoronal incision na: Modified bicoronal incision AULUINISINOAIUOD ... 59
Superficial temporal artery
Classic Bicoronal Incision and Modified Bicoronal Incision in Relation to The Course
of the Superficial Temporal Artery
U579 AIARDIIN, N.U.
ABNS ATNITAWNG, W.U.

Original Articles

A ms5msq:n’m\)mslﬁuua\)msé'nmujt'laamo:léaﬂaan'[ﬁlé’aﬁuaua\)ﬁua:usnuaaﬁ ................................... 67
9nnasatdanuavlvowaviuduavinn (ICD-10: 1-60.x)
w2.g15 moura
RANIA vF19AN el
%A% AAAITH

A  msAnwadwsonmsuians:anAunaadoua100INANUIELTUGUIBEVDEY ¢ .o 73

msﬁnmuUUﬁaunéuTunu'oaﬁaanssuUs:a'muenfsnwmUﬁaquha\)nsn]
Surgical Outcome of Subaxial Cervical Spondylosis in the Elderly: A Retrospective Cohort Study

NwAYAS L93YT66, W.U.
NQWAITHS ymezSang, W.U., 22, (UssamAaerans)



Thai Journal of Neurological Surgery
Vol. 3 No. 3 July - September 2025 59

Thai J Neurol Surg 2025;3(3):59-66. UﬂﬂO]UUSI’TﬂU/ReVIGW Amde

Classic bicoronal incision 11a: Modified bicoronal
incision NUIIUON1SITVMIUBY Superficial temporal artery

U7 AIARISITN, W.U.

o - (v}
AN ﬂsaussmuqa, N.U.
WwIgUsEAMAFEAIENT AIATAIAALAIERS
AUSUNNEAIFATITINETUIA NN1INGI1FEWINUNTIEIY

UNARNEIO
NSAIUHAKIER bicoronal WUUANAN (classic bicoronal incision) d1nsun1siAmdanslnanfsus
FIWARILUU bifrontal NnHN1SAILKATNARURIBsRABALREALAS Superficial temporal (STA) laelannz
aesBouInIniNIInaaALABALAY superficial temporal (frontal branch of STA, fSTA) uazainyinldiinnis
vin§usenaamdansiinaid fussiusislanuniudoyaiiieriusunisamasaidand saadelanunan
WMARANITAIUNARBALUY bicoronal WuUUszeNs (modified bicoronal incision) WAzKAREVIABALRBARINAT?

& v a Y a &
FINVINYDELLASABDAD YD ILN AR LD
Abstract

Classic Bicoronal Incision and Modified Bicoronal Incision in Relation to The Course of the Superficial

Temporal Artery

The traditional bicoronal incision for bifrontal craniotomy often involves making the incision near the
location of the superficial temporal artery (STA), particularly its frontal branch (frontal branch of the STA,
fSTA), and frequently results in injury to this artery. The author has therefore reviewed information regarding
the anatomical location of this vessel, as well as examined the technique of the modified bicoronal incision

and its effects on the vessel, including the advantages and disadvantages of this technique.

*Corresponding author. Kitiporn Sriamornrattanakul, M.D.

E-mail: kitiporn@nmu.ac.th
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unun (Introduction)

n19UALKNALLUY bicoronal (bicoronal inci-
sion) WiosnuaunsRsEELUU bicoronal (bicoronal
scalp flap) gﬂﬁmﬂ%’ﬂ%y’wﬁﬂiu% A.A. 1907 d11su
nseARrunglan@see (transcranial approach)!
oyl A . 1970 unardindnuazignldosnauns
naneludasnssulassadanglnan-lunti (craniofa-
cial surgery) wielianunsalnnenasiinddasadng

2,3,4,5,6,7,8 asj,]q"L.i

nelvantuntnleegreiuse@nsnin
AnnudlusinisfnwfenfuamnudunussenInaNa
Hdiauuuiinuvasnldeniag superficial temporal

(superficial temporal artery, STA)

llwauwAAIUU bicoronal (bicoronal skin incision)

Imﬁ"ﬂﬂ bicoronal skin incision N8
WHARSALLUY bicoronal wuunaLisl (classic bicoro-
nal incision) (gﬂﬁ 1A-10) azBuNUInauuiiown
nszgnsUlnunuAy (zygomatic arch) Lintiey uax
TslUsunthfinsnansfsweiioluwnunsetuaes
Tvunudy ond1 “UUU Soutar” AENAUVDIUNA
A759E199N tragus LAY 1 wuRwnsiiionan
BEINISUIAE URDUULINENTOY STA (main trunk
of STA, MSTA) WUILKNALDLWINIINLUILTHUAIY

23910 geinglsAeu &l

PINUSZN 3 IURLIAST
S18UTATINSINUS AW TaeaLdenuLAs superficial
temporal (superficial temporal artery, STA) Ang
W INSHF PGB LLAUNALUUR LRI
N5l8unar6n bicoronal uuyszens (modi-
fied bicoronal incision) #n1551891UlA8 Tanika-
wa'l, Katsuno'?, Noda' wa Takeuchi® @sl@@nw
fen1snfaviaenldenauasluanes (aneurysm) Tu
FILNUIADALADALAY anterior communicating

(anterior communicating artery, AcoA) teviIn13

nilu (clipping) Inan11uM19 basal interhemispheric
approach IWEJLLNa[i\higfﬂL%NﬂﬂﬂigﬂiiNiJU%L’JmsuﬁU
(temple peak) waglaslumundsnuuullsaul
&3 temporal peak Hinsadnu Tneddnvagldadn
WagusnunaafdssenukuIulsnunaandimn
(widow’s peak)™"*** (3Ufl 1A-1C) shouuuwail
vinlianusalanglnan@sesluu modified trans-
basal Fesanemilsdnuniiues frontal sinus uay
AUUUVDIVOULUINN (superior orbital rim) W31
gy YIlianu1saine anterior communicating
artery wagsoglsafigiunglvanduvei (anterior

base of skull) Tatduag19RuLaiAINe1IVDILNE

'
=

NIFANEUNINLUU classic bicoronal incision™
ag19lsAnudiluiinsAnwAgrfunIsLAu

o

Snwn STA TunisHndnnsgaauy AatuluunaIny
F39LANUMUNANISAN®ININIBINIALAEATNAE
S9EraneTUNNEIDT STA® Y 59389 UINTINGE
UBILYUG frontal o9 STA (frontal branch of STA,
fSTA) WsUNUBUA LS HUTVNLAAIAAL LA L AUIVDS
STA TUNNTINA LU N AN A ALAZEILTO NI

I3 % = [y} 1 1
n1sadLialagNUSNYIiaanLaensInanIbe tae

FotoduLe3e doppler ultrasonography

AIUEATYUBY superficial temporal artery

Frontal branch @84 STA (fSTA), supraorbital

& = PRy o o
waz supratrochlear lunasnidaaniaudrAglu
nmsthdealuidsaiiows Rndsusnuminnn auds
Uagdudslisins@nwinisasunandinuuy classic

1819 4y liAnn1suInaiusa STA

bicoronal incision
1AWle Fan1suraiusie STA uavinlivdeasn
& P 1 o o a % ~ Y

LABATNNABLAYINTIAT YL USIUNTNEININES 2 LdY
AT ANUFSIIUNTVINLEDAVDINTIAT WL US UL

AR I@EJLQ‘W’]Z@FJNQ\‘I‘W]ﬂﬁﬂ?iU’]ﬂLﬁU‘U@ﬁﬁﬁ@@Laaﬂ
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e supratrochlear Wag supraorbital FefasBuin
ANLLEBIRENNSVIAEDANINTY SEINSRUTY
STA Wlsagyhlsaunsaiivasadenainaniunlylu
N9 extracranial-intracranial (EC-IC) bypass ¢
Tunsaisilu Friunsmsiuuuanseives STA L
drutelianunsausadiuanudsddunisuinduse
STA lgavunasdmnelilemalumsifiuinyivass

LEDAFINANININTURN 28

N1SANYNYIAUILUINISINVAIVAY superficial

temporal artery

Tayfur uazAz@Anwlus9e19158 TNy 33 579
U 26 419 WU STA bifurcation 8g/geanvay
U84 zygomatic arch 1ds 2.3 4.

Jean-Phillippe LagAMEWUIT AIIUEIIVD
fSTA Lody 58.11 uyl. Wagyhusiadsdu oculo-
meatal line 27.93 83/ wag STA bifurcation g4
17 zygomatic arch tade 12.31 uy."

Pinar wagmuz@Anwlusneenansdluganuau 27
e WU FSTA Mesmuuiunauile orbicularis
oculi @uuu wazvunue fSTA dinluginin pSTA
55%"

Tubb WazAzNUIIALNUIYRY STA bifurca-
tion gjgandn tragus 1Ay 3 o

Kim wazauzAnwin1einiaaanisves STA Ty

N34 3-dimensional computed tomography an-

giography (CTA) wagilvaunaiues mandible con-
dyle, UdUUUUBN zygoma Lhae keyhole (Husunis
91989 WUITeaz 82.6 Mumils STA bifurcation 8¢
49NIUBUULYBY Zygoma Lade 21.7 1
Koziej agAtzAnesiLmie STA 910 CTA U89
Fhedau 419 414 fszeziedeszninaweunsegn
Wanduuendu fSTA Wusseziady 36.6 uil. waz
fumls STA bifurcation 8¢111491n zygoma 16.8
1. uaz fSTA dvunalngnan pSTA eg1siltludAgy '
Suanchan wazauzAnwrluseerasding
Frua 16 919 s18ausvegvihaedeann STA &
mauﬁmwﬁwaaﬂis@,ﬂdau%magjﬁﬂﬁzmm 0.6
WURLNAT USNUTZAUTDUUUUDY zygomatic root
LAZLIRABTENINIUUI orbitomeatal (OM) fulin
LNUYDILVUS parietal ¥e4 STA (parietal branch of
STA) (pSTA axis) LN 88.8 841 (33 75-95 8961)
ﬁ]’]ﬂ%@iﬂa‘ﬁl lfunanasin pterional wuusaAudl
mNudesgerionsuInLiUse mSTA uay pSTA?
Tangkatitham wazaazAnuilusieeasdlng
$1u 16 19 wuinfesaz 68.75 druminiigaues
FSTA 23RN wSenTiFe temporal peak d93auaz
56.25 dauntifianves FSTA 1efmthse temporal
peak lneLade 0.44 gu?
NTBYATNAUAINTAATULUINTINEIYS

STA I¢ifiagudl 1D
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T
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b % Earcartilage

3UN 1 (A-C) UFRIUMILKARIARLUUY classic bicoronal incision (LdwiinAed) WAz modified bicoronal incision (LeWa#1)

NEIWINUALARIAI (D) LHAILIINITINIEIYDN superficial temporal artery (STA) W2 frontal (fSTA) WAZWAS

parietal (pSTA) NANNWSAURIUNIAE T UnnzlnanAsue gnAsELAS: widow’s peak; gnAsaLEeD: temporal peak;

FZP: frontozygomatic process; OM line: oculomeatal line; TL: temporal line; ZA: zygomatic arch; NHAFA: USLIM

U WAV wwdlSes

msAnvINganUMsaviwaniin modified bicoro-
nal ua:AduIAgVKBNISUIAIdUsE TSTA
§eldineiisnaeunisfineimienadnieatu
AMNFUNUSTEMINUNANIAALUY bicoronal uay
nstAusnevasalden STA unneu eagnalsiaiu
INKANISANBIVY Suanchan wavAMEEIFnY
FLNLINNTIN9VD9 pSTA LarN1TUIALUTDY STA
INNITAILNAKIAALUY pterional WUITLNAKIFA
hUU classic pterional ﬁﬂmul,%"mqwiamsumﬁu
o MSTA way pSTA ifieannnisaturanIfinuuy

classic bicoronal HaNWMLYBILNAKNIRAAAIYAU

WHAHIAALUU classic pterional VauHaaeI919v4
Asue ﬁqﬁuaﬂaawuﬂsaé’uﬁ@wuiﬁﬂﬁmLLwat:héfm
LU classic bicoronal ﬁmmﬁmqwiamiumﬁu
204 STA Tnglanizag 1984 mSTA uay pSTA?
N3ANYININARTNUDY Tangkatitham wazAe
WU 9R3INSIAUTAY FSTA UAIN1SRIFRRIBLNG
WUy modified bicoronal #igedia 78.9% wadws
faenndasiunisanemismeinialusnee1ansed
Tng@enuin fSTA dwlng (Geway 68.75) Wianu
temporal peak 392131 tsI0 temporal peak

\Antes®
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msAnuingaiumsavnwawsin modified bicoro-
nal na:powIdsusiansurnidusio facial nerve

Shin wazAuy ANEIAILALIUDY temporal
branch w84 facial nerve (TFN) Tu cadave 3713
55 419 wudumlsrendulszamitneglunun
1-2 g3.AuntLazalsne fSTA diies 3.6% ﬁagﬂéf
sevaanidon fSTAZ TunsAnunddmuin Msatuwna
dadinfisudaninuazassovasniden fSTA 919
vl TEN lasuunaidulusie Feaisaaunandnuy
LavndsovasndeniiiieannisuinEusons fSTA
ey TEN

{84910 FSTA daulyg Tuwanisnedogsnu
wiiee temporal peak I@NUpULALNTAILNANFA

WUU modified bicoronal HYAEUAMKNANATUNET

N - A
b e e

S e T

%o temporal peak” AstiuNITASLNANIFALUULT I
TonaynliAnn1suialduseviaiasnidon FSTA Lay

TFN 1oy

donnyavNIsaviilwauImaLluu modified bicoronal

ANSAdLEALUU classic bicoronal Hglsanunsa
WIDIUSNAlATINLN-971n55 605 (Maxillofacial area)
1o o8 190UTLANTA NN DUNAS NS H1UAINUINUN

=3,18,19
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Abstract

Background: Subarachnoid hemorrhage (SAH) from a ruptured intracranial aneurysm is a critical
emergency associated with high treatment costs, imposing a significant financial burden on hospitals. This
study aimed to analyze the cost, reimbursement, and net financial outcome of managing these patients
within the context of Thailand’s healthcare reimbursement system.

Methods: A retrospective descriptive study was conducted on 217 patients with aneurysmal SAH
treated at Srinagarind Hospital between January 1 and December 31, 2024. Financial data, including total
hospital charges (Chart Cost) and revenue from various sources—primarily the Diagnosis-Related Group
(DRG) system, along with additional payments for room charges, medical devices, and professional fees—
were collected and analyzed.

Results: The total chart cost for all 217 patients was 37,716,492 THB (average: 173,808.72
THB/patient). Total reimbursement, calculated using an average base rate of 10,000 THB per Relative
Weight (RW), amounted to 36,739,615 THB (average: 169,306.98 THB/patient). This resulted in a net
financial loss of 976,877 THB, or an average loss of -4,501.74 THB per patient (—2.59% of cost). The
deficit significantly increased to -21,633 THB per patient (-12.44% ) when applying the base rate of the
Universal Coverage Scheme (8,350 THB/RW), highlighting a heavy reliance on reimbursement for high-cost
medical devices.

Conclusion: Under the current reimbursement framework, treating patients with aneurysmal SAH leads
to a financial loss for the provider hospital. There is a pressing need to review and adjust DRG reimbursement
rates to adequately reflect the true cost of care for this complex condition, thereby ensuring the financial

sustainability of specialized neurovascular services.

Keywords: Reimbursement, cost, ruptured cerebral artery aneurysm
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Abstract
Surgical Outcome of Subaxial Cervical Spondylosis in the Elderly.: A Retrospective Cohort Study

Gunchana Jaroenjit, M.D., Krishnapundha Bunyaratavej, M.D.

Neurosurgery Unit, Department of Surgery, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

Background: Degenerative lower cervical spine disease is commonly found in elderly patients. Surgery
in this group of patients carries risks due to advanced age and underlying comorbidities. This study aims to
evaluate the surgical outcomes in this patient group and identify factors associated with treatment outcomes.

Objectives: To assess the clinical outcomes of elderly patients with degenerative lower cervical spine
disease who underwent surgery at King Chulalongkorn Memorial Hospital, Thai Red Cross Society, and to
identify factors that may influence treatment outcomes.

Methods: This retrospective study included elderly patients with degenerative lower cervical spine
disease who underwent surgery at King Chulalongkorn Memorial Hospital, Thai Red Cross Society, between
2016 and 2023. Data were collected through a retrospective review of medical records.

Results: A total of 83 patients were included in the study. The treatment outcomes were improved
40.9%, remained stable 57.8%, or declined in only 1.2% of cases. The average outcome showed
significant improvement (P <0.001 ) Analysis of factors affecting treatment outcomes revealed that a wider
pre-operative spinal canal diameter was significantly associated with better postoperative Nurick’s scale

outcomes (P < 0.01).

Conclusion: Elderly patients demonstrated favorable surgical outcomes, and a wider pre-operative
spinal canal diameter was identified as a factor associated with better postoperative results.

untin (Introduction)

amenszgnasideundumnuidoniinuldiuiniy
sueng Taguszansiitiengannnit 40 Y fuluazmy
Amzilld 30% way Uszennsiifiongannndt 70 ¥ az
wungildunds 90%"
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gnsnaviulvduvdaasidudszam vinlvdonisme
sruutszamld mansainasnilsathndudesan
Tagtudsemalneidaudiddenuganny’

fhegeengnazilsauszsdmnninguaed
ongtios uazdanuidssiennzunsndeunnnin

Auheenytay’ NMsk1dindedianuidesnnnigiaeg

Tudeniuans® dawalinsdnduladengiiugeens
Fumssndnldeina uennidedinuagueielu
NILADNNITNIRAIINTIIPIUNLN (anterior cervical
discectomy and fusion) #3OAITHIFAIINNIAU
&4 (posterior decompression) vasUlgasanyly
Uszinelne

KU3el3A subaxial cervical spondylosis dna
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& @1nN1sNYINUTEUUUSEEN

9N1SLAURAUNRAS"
Solusianuld wirnldliduonnsBusduveiaey’
T8 A 1972 Nurick lé@asedusinisuwazennis
wanenspadndiiefuaueinlunisiadaulm
FaugszdunAeinismadulseamluaudenisin
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38n1sfAnun (Methods)

(%
= =

msAnwildunsAneuu retrospective study
TnaiudayaainnisnuniuivseideuvesdUie
01y 60 TRUlUR I§Sun1sitadedndu subaxial
cervical spondylosis waglasunisuisasnuilu
lsang1uIanIansal @ninivnine FausTudl 1

UNSIAN 2560 — 31 SUINAN 2566

1. Us:snsAfnuYI

InaeinISARLAEaNaNE@1dLASIINS2uTASINNS
338 (inclusion criteria)

1) fftheiiony 60 Viuly

2) fUhelasumaitadeindunszaneadiuas
Hou

3) Iggunsindinfundusnlnefaounmdszuy
Usgam lsane1unagnnaensal

INA9IN1SANLEINBNENEUATaENANNTATINS
(exclusion criteria)

1) fhefilésunmsindatn

2) Toyaannvssilouliiiieme

3) flhediinsnavivlvdumdsnannduy

¥ dy | = =3
NBULLD WIUBI KTBNITUIRNLIU
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37U (demographic data) laun

LNFLLAYDY
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- BINNTLLATNIILLENN

328212871U9IN15ANBINTT (onset)
2) iiudayananisnsranauwiivanlvii
(magnetic resonance imaging) Toun
- fnwrBInsEANAB (lordosis, kyphosis,
straight)
- Tamnunauvesdesludunds (spinal ca-
nal diameter)
3) WudayanisritAnauazNanIssneN
- NAAWSAUDIN1TVBINITINEN 1Ae Nurick
scales WaraurndnLazndEndaluugy 1 7
- MIDINNTHIAR AIUNRUT AIUNAT
vieTmtiuarnds (anterior cervical discectormny
and fusion, posterior decompression and fusion,
combined anterior and posterior)
- AMPWNTNGOUIINNITHIGA

- PIUIUTZAUVDINITHIAR

3. ms3lAs:rideyana:anfaniEdinsir

MsinTziteyaBeaiingsau eaunsn
wiauUszinnvesteyaliiludayadausunu oz
gnuansnalusUaadsuazdrudonuuinnigiu
(mean and standard deviation) wagn15ILATIEN
WIAUFURUGN9EDR taLn Chi-square, Fisher’s
exact test, independent t-test, paired t-test,
Pearson product-moment correlation, linear
regression analysis Iﬂ&lmﬁmiwﬁsﬁauﬂaﬁgﬂwum
TolUsinsn IBM SPSS version 27" Tun1saiua

o w a

AnunsEAUtEd1AYNINanan p value < 0.05
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g‘dﬁ 1 38n157m spinal canal diameter

Table 1 Demographic data

Gender
Male
Female
Age
60 - 69 years
0 - 79 years
80 years and over
Underlying Disease (1 Awidnlanini1 1 1sa)
Hypertension
Dyslipidemia
Diabetes mellitus
Old Cerebrovascular accident
Old Myocardial infarction
Others
No underlying disease
Clinical presentation
Hand function deterioration
Sensory abnormalities
Gait dysfunction

Bladder dysfunction

wan1sAnu (Results)

Tnmsnumunysslousus il 1 unsew
2560 - 31 SuAu 2566 AN15HGAEUIL subaxial
cervical spondylosis fifiongaInni 60 Yitsmum
$1uau 1,131 Au Bftheikudinaminsdadoniy
MmN 83 Au WJundwe 50 AL wazine
i 33 au Tneftevamuniiongiade 69 T 0103
WLAEBINSUERS LAlkA hand function deterioration
44.6% sensory abnormality 43.4% gait dysfunc-
tion 38.6% bladder dysfunction 1.2 % o173
Aouldsunistindands 11.1 Weou nan1snsvde
mAuLludnlWiny lordosis 21.7% straisht 50.6%
kyphosis 27.7% Wu31 spinal canal diameter Tu
syfuTiuauiign @8y 5.39 mm LagMIINYILUY
anterior approach 78.3%, posterior approach

16.9%, combined 4.8%

n (%)

50 (60.2)
33 (39.8)
69.6 + 6.9 (60 - 86) years
45 (54.2)
30 (36.1)
8 (9.7)

51 (61.4)
30 (36.1)
22 (26.5)
9 (10.8)
5 (6.0)
37 (44.6)
13 (15.7)

37 (44.6)
36 (43.4)
32 (38.6)

1(1.2)
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Table 1 (cont.) Demographic data

Onset of clinical presentation (n = 83) 11.1 + 10.2 (1 - 48) months
Post-operative Nurick’s scale 1.6 + 1.5 (0 - 5) scores
Better 34 (40.9)
Same 48 (57.8)
Worst 1(1.2)

Spinal canal diameter 5.39 + 1.6 (2.05 - 10.0) mm.

Post—-operative complications

1aidl 77 (92.7)

i laun 6 (7.3)
Dysphagia 1 (1.2)
Dysphagia, pneumonia 1 (1.2)
Post-operative hematoma 1(1.2)
Pulmonary edema 2 (2.4)
Wound dehiscence 1(1.2)

a =

e

N33 Nurick scale noudin fdAdseg? g 19TUudIAYNNEDNA FINIT19 2

Y

2.14 = 161 \fleifiouiundsindaegil 1.61 = 1.55
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Table 2 N15LUSEULABU Nurick’s scale NAKAURAINITEIAR

n X SD p-value
Nurick’s scale
Pre-operative 83 2.14 1.61 < 0.001
Postoperative 83 1.61 1,55

diethladesunisidauvaduaungu wud  nsEfinuIn?ige wagn1sHndawuY combined ap-
HUlengu anterior approach #31uiuunyian uag  proach I31UIUTEAUNITHIRA 4 S2AUda 50% A
HnazadnmIBIIUIUTEAULRENIENADY approach  AN5197 3

1PUNISHNAALLUU posterior approach H3117U SAU

Table 3 Wanuad level aaniu 3 nga

Level Anterior approach Posterior approach Combined approach

n=65 (%) n=14 (%) n=4 (%)

1 31 (47.7) 0 (0.0) 0 (0.0)

2 31 (47.7) 6 (42.9) 1 (25.0)

3 3 (4.6) 3(21.4) 1 (25.0)

4 0 (0.0) 3(21.4) 2 (50.0)

5 0 (0.0) 1(7.1) 0 (0.0)

6 0 (0.0) 1(7.1) 0 (0.0)

WOWIITAINIINIAALUY anterior approach  Nurick’s scale naunazudaridn wuiunazdade
Wigufu posterior approach wuddadesineg il Yifaaunndnsiuegraditddey swmnsed 4

iy WA, ®1g), spinal canal diameter ﬁl,m‘uﬁqm,

Table 4 LU38ULIBU anterior approach AU posterior approach (n = 79)

Anterior approach Posterior approach p
n=65 (%) n=14 (%)
Gender 1.000
Male 39 (60.0) 9 (64.3)
Female 26 (40.0) 5(35.7)
Age 69.4 + 6.9 68.9 + 7.1 0.808
Onset of clinical presentation 10.3+£9.4 142 £12.3 0.197
Pre-operative Nurick’s scale 20+ 1.5 2.6 £ 1.8 0.258
Post-operative Nurick’s scale 1.6+£1.5 1.7+ 1.6 0.694
Pre—operative sagittal plane 0.504
Kyphosis/Straight 49 (75.4) 12 (85.7)
Lordosis 16 (24.6) 2 (14.3)
Complications 1.000
T3 56 (94.7) 11 (73.7)
i 3(5.3) 3 (27.2)
Age
60 — 69 years 36 (55.4) 8 (57.1)
70 - 79 years 22 (33.8) 5 (385.7)

80 years and over 7 (10.8) 1(7.1)
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Weou1Uade spinal canal diameter MLAU

ian 1mAUFURUSHIU post operative Nurick’s

a o 1Y

scale WU AAnuduRuSITsauAusgeiitdedAty

NUBAIIUIBY spinal canal diameter N9 w89

viMl¥A post operative Nurick’s scale fas@ausng

D99INTNARRNTIAVUL AIRNSI9N 5

i o o £ v o e : o
MA15190 5 AIFNUSEENEAMNENNBETZHING spinal canal NU post-operative Nurick’s scale

Aads

Pre-op narrowest spinal canal diameter

Post-operative Nurick’s scale

-0.309 (P-value < 0.01)

Tun1s3esieiiievntadenilnane Nurick’s

[y

scale VanpuNdnuazassn fIdeldnndentady

Y

WBUNNIATIEY LAA 818, IIUIUTEAUNINIGR, Spi-

A19190 6 N13IAIIZRDANEE (Regression analysis)

auds

1.1 Age
AIAIN pre-operative Nurick’s scale

nal canal diameter ﬁLLﬂ‘Uﬁ?jﬂ, anterior approach

wag posterior approach nuinkifitadglafiinase

Y

Nurick’s scale ag19iitiudfty AIn13199 6

B SE Beta sig
0.042 0.025 0.183 0.098
-0.805 1.773 0.651

R Square = 0.033 SEE = 1.525

F=2.794 Signif = 0.098 n = 83

1.2 Age 0.048 0.024 0.216 0.051

ﬁam‘ﬁ postoperative Nurick’s scale -1.738 1.691 0.307
R Square = 0.047 SEE = 1.525 F = 3.968 Signif = 0.050 n = 83

2.1 Level -0.218 0.178 -0.135 0.222

Iﬁﬁﬂﬂ‘ﬁl pre-operative Nurick’s scale 2.563 0.383 0.000
R Square = 0.018 SEE = 1.611 F = 1.512 Signif = 0.222 n = 83

2.2 Level -0.239 0.170 -0.154 0.164

ﬁam‘ﬁ postoperative Nurick’s scale 2.072 0.367 0.000
R Square = 0.024 SEE = 1.543 F = 1.977 Signif = 0.164 n = 83

3.1 Pre-operative sagittal plane -0.028 0.433 -0.007 0.948

Iﬁﬁﬂﬂ‘ﬁl pre-operative Nurick’s scale 2.167 0.383 0.000
R Square = 0.000 SEE = 1.626 F =.004 Signif = 0.948 n = 83

3.2 Pre-operative sagittal plane -0.146 0.416 0.039 0.726

ﬁam‘ﬁ Postoperative Nurick’s scale 1.500 0.368 0.000
R Square = 0.002 SEE = 1.560 F = 0.124 Signif = 0.726 n = 83

4.1 Anterior Approach -0.551 0.438 -0.129 0.258

Iﬁﬁﬂﬂ‘ﬁl Pre-operative Nurick’s scale 2.643 0.438 0.000
R Square = 0.024 SEE = 1.543 F = 1.977 Signif = 0.164 n = 83

4.2 Anterior Approach -0.186 0.470 -0.045 0.694

ﬁam‘ﬁ Postoperative Nurick’s scale 1.786 0.426 0.000
R Square = 0.002 SEE = 1.595 F = 0.156 Signif = 0.694 n = 83

5.1 Posterior Approach 0.551 483 0.129 0.258

Iﬁﬁﬂﬂ‘ﬁl pre-operative Nurick’s scale 2.092 .203 0.000
R Square = 0.017 SEE = 1.301 F = 1.301 Signif = 0.258 n = 83

5.2 Posterior Approach -0.186 0.470 -0.045 0.694

ﬁam‘ﬁ Postoperative Nurick’s scale 1.600 0.198 0.000

R Square = 0.002 SEE = 1.595

F=0.156 Signif = 0.694 n = 83
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wan1sfAnyn (Discussion)

f\]’mmiﬁﬂméﬂw subaxial cervical spondylo-
sis Tuggeone Auusvamdaeunme o sw.awiainTel
annwalne ffvaeimun 83 au wudngud
NfPLEIn1sNeRATInATUINNTIAde Nurick’s
scales §1 §113U 40.9% 01N15A7 57.2% wAzeINTS
wdasiliiles 1.29% wihiiuanmsimseiifieussming
N1SHIARLLUY anterior Wag posterior approach
Tinuhdtadelafiuandnsiusgeiteddey wuii
Aade Nurick’s scale ﬁgwmdaumﬁmagjﬁ 2.14
+ 1.61 dlolouiundeideil 1.61 + 1.55 A1d
vingaNItadeneuiifngUaefionnismisnddn
Pierdestumsiuiintuseaditoszddyncann
(P < 0.001)

INNITIATIEAMIANANUFURNUSTEWING Spi-
nal canal diameter ﬁLLﬂUﬁ@ﬂ U post operative
Nurick’s scales lag@dfliuu Pearson square cor-
relation WuU1MN1538 spinal canal diameter fin3s
duusiu post operative Nurick’s scales fifnad
pe19ltsdAYY

1nn1sieTzitedefionafinasie Nurick’s
scales A7875 simple linear regression analysis
Taotladofidnwiina ong, Snunrvesnsegndunds
(kyphosis/straight/lordosis), 3MUIUTLAUVDINTT
HNAR WaEIBN1IHIAA (anterior/posterior approach)
Lﬁsuﬁ’uﬁy’q pre-operative Nurick’s scales Lway
postoperative Nurick’s scales wua1 HifigsUade
878 U post operative Nurick’s scales it p-value
0.051 (n&iAesiiu 0.05) Aifianuduiuduuudauan
memmdw?}ﬂmqmﬁu postoperative Nurick’s
scales zdiAnunntumuludae Senananale 918
FannTu Suwlildernsmeainvd st uios
ninguaufiengtios uenandadetinwuiilifiade
dulaiinaseeinisvnepdinesedituddoy

Chen wazAfuz? 1avinn1sAnwINISHIAR sub-

axial cervical spondylosis 91U 136 AU LAY
sewienguigeengunnit 70 U fu nguiieneiios
N1 69 U linainngugasengdnasufiasnisnigdn
waziflesainanudssannnisidailidasunng
vavhudeaulaly Jasengiiodu relative contra-
indication AMNNANITANEIUDY Chen LaYAULNY
Nfhegeenedildsunsnidadnadninisnadngin
nssAaRTY uiinsiuiaidnindnefionytes
171 WAZAINNIT subgroup analysis WUIINARNTAE
lshstilugesnduimnenmsvesthedindesni
19

Holly wazamg®® lavinnnsAnuwinaansues
N156IAR cervical spondylotic myelopathy Tu
fUaegeeny wudwadwindniskndnftuesied
HudAy wazdsudazinnzunsndouninnanluiy
iuanusidinagelaes wazliinasanaansnig
JrUUUsEEm

Sanchez wazanz' lavinn1sAnwlisuiieu
N1INIAALLUY anterior approach AU posterior ap-
proach Iuéjﬂ’w cervical spondylotic myelopathy
Aengunnd1 60 U wuiwadwsmanddnluunneing
fu wudeatiunuiseatul

nMsfnuiiiides e laud \unsfinwainunas
Foyaiien {unsfinwiwuu retrospective study lne
Yoyanldazanantuinnvssidouililiannse
BenlfuuvasuanuiifiseaziBunuinningy modi

fied Japanese orthopedic association score 9

asUwamsfinu (Conclusion)

NNTANYIHUILHATNSUBINITHAR §a9

91g 7dulsa subaxial cervical spondylosis WU

[

NASNSNI9ARTNGI8 Nurick’s scales 989nN15H19A

aX I Ao o @ ' o aa a !
AVUDYWHUYAIAEY LAz WUINYATLNANALTIUINGD

NAANSYIAATNAD pre-operative spinal canal

diameter 1n714



Thai Journal of Neurological Surgery
Vol. 16 No. 3 July - September 2025

81

19Na1SH1Vav

1.

Madhavan K, Healey RM, Baaj AA. Surgical outcomes
of elderly patients with cervical spondylotic myelopa-
thy: a meta-analysis of studies reporting on 2868
patients. Neurosurg Focus. 2016;40(6):E13.
Holly LT, Moftakhar P, Khoo LT, Shamie AN,
Wang JC. Surgical outcomes of elderly patients
with cervical spondylotic myelopathy. Surg Neurol.
2008;69(3):233-40.

Lawrence BD, Jacobs WB, Norvell DC, Hermsmeyer
JT, Chapman JR, Brodke DS. Anterior versus pos-
terior approach for treatment of cervical spondylotic
myelopathy. a systematic review. Spine (Phila Pa
1976). 2013;38(22 Suppl 1):5173-82.

Hida K, lwasaki Y, Koyanagi |, Sawamura Y, Abe
H. Surgical treatment of cervical spondylosis in the
elderly: surgical outcomes, risk factors, and complica-
tions. Neurol Med Chir (Tokyo). 2008;48(9):377-
82, discussion 382.

Kalsi-Ryan S, Karadimas SK, Fehlings MG. Cervical
spondylotic myelopathy: the clinical phenomenon
and the current pathobiology of an increasingly
prevalent and devastating disorder. Neuroscientist.
2013;19(4):409-21.

Gemici C. Lhermitte’s sign: Review with special em-
phasis in oncology practice. Crit Rev Oncol Hematol.
2010;74(2):79-86.

. Ono K, Ebara S, Fuji T, Yonenobu K, Fujiwara K,

Yamashita K. Myelopathy hand. New clinical signs
of cervical cord damage. J Bone Joint Surg Br.

1987;69(2):215-9.

10.

11.

12.

13.

14.

. Tracy JA, Bartleson JD. Cervical spondylotic myelopa-

thy. Neurologist. 2010;16(3):176-87.

. Hattori T, Takaoka K, Yonenobu K, Ono K, Hosono

N, Okada K. Micturitional disturbance in ossification
of the posterior longitudinal ligament in the cervical
spine. J Spinal Disord. 1990;3(4):285-7.

Nurick S. The pathogenesis of the spinal cord dis-
order associated with cervical spondylosis. Brain.
1972;95(1):87-100.

Ortman JM, Velkoff VA, Hogan H. An Aging Nation:
The Older Population in the United States; Popula-
tion Estimates and Projections. Washington, DC: US
Census Bureau; 2014.

Chen J, Jiang Y, Chen X, Cao P, Zhang W, Yuan W.
Surgical treatment for cervical spondylotic myelopathy
in elderly patients: a retrospective study. Clin Neurol
Neurosurg. 2015,132:47-51.

Holly LT, Moftakhar P, Khoo LT, Shamie AN,
Wang JC. Surgical outcomes of elderly patients
with cervical spondylotic myelopathy. Surg Neurol.
2008;69(3):233-40.

Sanchez-Calderéon MD, de Jesus Morales-Gomez
J, Francisco Lizarraga-Pifia J, Reyes-Sanchez A.
Anterior and posterior approach results for treat-
ment of cervical myelopathy in the elderly: a 10-year
experience in a Mexican institution. Open J Orthop.

2021;11(7):207-19.



