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Abstract

Background: Patients with head and neck cancer receiving radiation therapy have
increased risk of stroke. Previous studies were focused on the epidemiology and stroke
risk factor analyses. Our study aims to demonstrate the clinical characteristics of acute
stroke in patients with head and neck cancer, especially to investigate stroke outcome

indicators.

Methods: We retrospectively reviewed patients who had previous radiotherapy due to
head and neck cancer and suffered from acute ischemic stroke during January, 2010-
June, 2016 at a single medical center. Unfavorable outcome was defined as modified
Rankin Scale (mRS) > 2 at 1 month after stroke. Advanced radiotherapy was defined as

application of intensity modulation radiation therapy or volumetric arc therapy.

Results: During the study period, 60 patients fulfilled the inclusion criteria (mean age
61.9111.3 years, 90.0% male) and 27.8% of them (n=15) had stroke in posterior
circulation. Range of interval between radiotherapy and stroke onset was 0.5 to 40 years.
Fifty percent survival time was 8 years. Coexisting conventional stroke risk factors were

common, such as hypertension (65.0%), diabetes mellitus (20.0%), High cholesterol
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(15.0%), High triglyceride (18.3%), smoking (48.3%), previous stroke (16.7%) and

atrial fibrillation (6.7%). The median National Institute of Health Stroke Scale (NIHSS)

at admission was 5 (IQR:3-15). Fifty patients (83.3%) had record of modified Rankin

Scale at 1 month after stroke and twenty-two of them (44.0%) had unfavorable outcome.

In univariate analysis, the patients had unfavorable outcome had higher percentage of

severe NIHSS (47.1% vs.4.2%, p=0.002). Besides, patients with unfavorable outcome

had trend of lower percentage of hypertension (50.0% vs. 75.0%, p=0.07) and lower

percentage of advanced radiotherapy (40.0% vs. 70.0%, p=0.08). In multivariate

analysis, severe NIHSS (OR:26.1, 95% CI: 1.15-596 p=0.041) and advanced

radiotherapy (OR: 0.05, 95% CI: 0.004-0.71, p=0.027) still remained independent

indicators of unfavorable outcome.

Conclusion: Acute ischemic stroke in posterior circulation is common in head and neck

cancer patients receiving radiation therapy. Advanced radiotherapy is a protective

indicator of unfavorable outcome.

Key word: radiotherapy, head and neck cancer, ischemic stroke, vasculopathy, stroke

outcome,
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Carotid Endarterectomy Trial, NASCET method)

3.2.4 R%F &ip2L RIE

v 2y ﬂ’z%:fﬁ AP R ESE - e 2 creatinine > i BT RS0 Mk G
EIP LR E s 2 E RS o AP R 5% E Y 2 creatininedkF >
1 Cockcroft-Gault = 3% % 3|eGFR °

.Cockcroft-Gault 2> 5,

: Cor © ILERBF BriF &
(14O-Age) 8 WClgh'[ o 2ockopn Ehs s Phvae =
Cer(ml/min) = (X085if fomale) S * SHMBMEL Amg/dLA 7
72 X Ser Age : 8 Ryeark T

Weight : 2 € * kgk T

3.2.0 "EAGAP M T FL 2 MRk B

FRA YR AT A AP T 0 AR SR R F
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Pt s f AR ) B 0 BLE GBI B0 0 BORERE o ¥ RER X kst
BB EFRL - 0L AU 1 R BT P e o B ARt
et L 2D, 3D, Intensity Modulation Radiation Therapy % Volumetric
Arc Therapy o ficbtsfts = & > 2 2 & Intensity Modulation Radiation
Therapy # Volumetric Arc Therapy®_+ i&xé+30;5% (advanced

radiotherapy) - 2D 3D&_i# ¥z #t4 ;5% (traditional radiotherapy) °
$ 2 8 FAA
3.3.1 2B &end b £47
AP E I OT RS S AT BT G g TS o ¢ b Tk AR
PR G FFRRLE N RN FR (5 7 RBEIELE RX O ks

K)o A AR NEER A PR XERPM Y b FER RS LR

BB R oo

3.3.2 %RHMIsHIFL BB RFL2ZEFLF L 45

F1* Kaplan-Meier curveds i P %% f *xst SR D8 4 ¢ b pF i 2 35
B AR AP kg% ]+ (hypertension, diabetes mellitus, high
cholesterol, high triglyceride, smoking, previous stroke) ™ % " % H
e AP B %78 (nasopharyngeal cancer, chemotherapy) s s - vvdid Fiat &
BFF g BEHRBAUSKEFF AP R 2 PR LT RE A 8 Cox
regression model #-t it#r3 @ 3xr » g A FF FAHY R FL 2 ERAZ

Wz

2]
3.3.3 ¢ RIpie2Z A 47
BH I AT o Mg 4 RIS A F A o 4N %98 2 Chi-square test
@ %58 Mann-Whitney U test R €2 33 a 2 fF 545 L8 o 5 0~ 470

77w B2 509E 2 22 F]+ t advanced radiotherapy, age, male, hypertension,
13
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severe NIHSSr‘Logistic regressioni -3 3+ ¥ advanced radiotherapy#_
TRRBEEL b FF °"4f°’, tute gy i ESEGIRIELN LRI R 3 R IS G R A
u|4e F radiotherapy-stroke interval, previous stroke, multiple

radiotherapy?c 2 & i » B.%advanced radiotherapy % i %3] & 2 F & & 5 &

5 4 4%
2.5

>

o

ok

3.3. 4 ABHELRE B B BASMEGS R PL B

0 fRAERS AL e B AR SRS AT L R APt S Jﬂz N
3+ (total dose) > ™2 ¥ %%k B &£ (spinal cord dose) 7 F > & * ik
Z_% & Mann-Whitney U test: & ¥ 5 7 @ Mo Hpid & aresHin R A2 R % o

A AF L R E cha i (stage TII, IV) £ % 5 g% 5 &4

e
bt
&rl
hy

i@ e %iil BOU IR R B 0TI AP BEHIEE Y R AL o f

MERBE R F At GIETE € FIL RERS LR &0 F 2 5 iR e T

A

7# % Chi-square °

v b pl& i€ * Stata 14.0, SAS9.4% SPSS18. 0%~ » Sz ¥ K T ap<0.05°
3.3.5 g R ¥

AR &P AR ARG B SRS SR IR R R B

k#3 8 > @ * logistic regression iR T iER G AR A BT 3
A o
Pr(y=11X=1)Ho: 0.6
Odds ratio: 0.1

X parm pi: 0.6, a=0.05 1-8=0.8
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S

S
s
i

£ e

AT RIE 0 £ 5 T2 LR R E RIS L SEFIVRE R L e b
Ao fh e bR A AFEAL G o B AT R PR AT BE Bl L A
?%%%@ﬁm&%a@émﬁM?ﬁA;%ﬁﬁm;%agﬁ&ﬁuygaUu
PRFAR B L AR B ANA 24 B B TR R e 4
£ 360+ (Figure 1) -

o T fchpi Y RARHAH

frEom A R EETIL 619 £ 11.3 o T EE L S (90 %) 0 2
PR EMTFIG BTSSR EA R ER (6.0 %) i (48.3 %) BB
(20.0%) > & = paHid g (18.3%) ¢ kme (16.7%) & 2R (15.0
%) 2w sypde (6.7 %) (table 1) 27 917k eyt 225 Fafiz— @ b oh
B FIG oo fo o i boB AR A - A R R Apt 0§ SERR R
A LR b B B (65,0 % vs. 79.2%, p=0.007) » fi i etk Aops vt B (20,0
% vs. 45.4 % p<0.001) > ™ % F B vt blF FpE% ke B (44.4 % vs. 10. 6
% p<0.001) (Table 2) -

RSP b AL BRI YR F 2 ToER L 1004 £ 9.1 &
National Institute of Health Stroke Scales® i=#&_ 5> H < 19.6 % v
AEBENIHSS > A - B 2 (e endie £ erip {s A Befribant Gl 5 44,0 %o ¥ ¢k o
Tk es A 0 G 14, B%en A B S S E AT AR R o

BEE-RDE S AScRERY o3 27.8 % hA S ATk B fRE
BARFIRERL - F LR FIV GG 27.8 %o

MR A AN SR T o fe kA Y 63.3% 3 FlR o 30.0%

15
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kA W kR (Stage IV) > T0. T s & F 38 1 8 55 » 59. 0% e 4 Lk
% A srsisF (Intensity Modulation Radiation Therapy or Volumetric

Arc Therapy)

oy ’ i

I OSORERILEST AR EATES
=S SESEY SV N A R AR S E Y S &
w49 b2 pFR58F (50% survival time) (Figure 2) =+ A & £ {FF| ¥ h eh
W 10%e 27 a2 ¥ b B'% Fl3+ (hypertension, diabetes mellitus,
high cholesterol, high triglyceride, smoking, previous stroke) ' % %
e R 4P B %38 (nasopharyngeal cancer, chemotherapy)s4 ‘& o {8 41 2L 8 vFl b
A v o F R s A e kY b R RS (Figure 3) (log-rank test,
p<0.001) 5 F #F X 1“ BipFayp L il j 42X Finfam A e k¥ b O R
% (log-rank test, p=0.003) (Figure 4) o #¥ it 2 3° b 5%k & F]5
cox regression A 17 W I X I Fio ka4 R RESE b b IR G

(HR: 3.72, 95% CI: 1.44-9.61, p=0.007) (Table 3) -

Y

S & R AEGRETE A

PR Y b RIS - B GmRSA A 4T (s (mRSS2) e 4 chaf 15
(MRS>2) & ‘o » H %35 e 718 412 45 enFF 15 F RE 00 6] & B E 0 NIHSS
(47.1 vs 4.2 %, p=0.002) “,%’J PR E L B 2 0 AT G R
vbleng a B (50,0 vs. 70.0% p=0.07) % $&-b ¢ % L st ;s (40,0 vs.
70. 0%, p=0.08) :4%%. (Table 4) °

P RIS DIRIELAPY o APR I E S BREFN L RARF ORI S A
R L ESP R A ST @ BeE aNIHSS (0R:26.1, 95% CI: 1.15-596
p=0. 041)frL &3 &4 5% (OR: 0.05, 95% CI: 0.004-0.71, p=0.027) & 7 4%

b BEFS (Table 5) o ¥ B H # Wk b ¢ BB % 2 930 book b a2
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K ol® b4 s R IR (radiotherapy-stroke interval) » 0 § ¢ b R o
B R ATt B ARS R 0 A B R R BRI A T E AR

—_ AL —

e AR D A AN bz B8 FS (Table 6) -

P

I g AEICERIH Y B ARSR IR TL R

LB EFA SR AR G S B SR ik BAIE (67.9 £ 6.5 vs. T1.4 +
3.4 Gy, p=0.005) fr¥ ¥k ZHE (30.2 + 13.8 vs. 41.3 + 16.4 Gy, p<0.001)
it (table 7) » F15 £ 2B B 7 b TGS 372 § 9T 5]
Flt Fulip 2 A 47~ ¥ stage 111 - stage IV ehip % > B 5% £ piuen
(table 7) » wigd @ b ehB %k ¢ > FE GNP F chh F 0 € FITsT RS R oh
A G Au 0 A rIRen 4‘:;’;; BoP i LEs LA § RS ant b E

It 70 %k F o (31.6% vs. 78.6%, p=0.008) -
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F- & P iAEgIR

AIFLALFRG T 28 (1) REIVRE TR bSO R e 4 2
PR D REAVER > T F BV R B TS - Y R RE k0 @ TR
PRAF R (2) FRICER IR AREELY R o (3) AREHRLR
A2 BFAE L efh 2 FE TS o
o8 BEIFATP RS bR

Aok arEd 90% AT M SR FIVRE LG Mo BT R R

P AR B IR OE 2 39S 11-148Y 0 A AP ehgn A R0 R T
F - A R CRHE ] B ks (RS R TR g R ) T il
bR A - E R b BT 0 AT ART LS P9y AR E R
PR 5-61"T e 4§ B AL chIE B %L B R R h A B0 BIRGE 0
S R G YA PO R SRR A P b R FIAR EG - Rk
¢ oo JUE AT ¢ o AP I SR RS TR eNgEE R kS0 (S
BEERFRAEH R BRI EF L Lt b FE 27.8% 0 (ARG
PR GRS F5 18 R AMEE IR A AL R E IR SRSt S S SN B R
YR B S SR R e S R I Pl E U
AR SR E BB P A 20 o R AR s B R
Biskem Rl LS ootk F (271 % vs. 13.9% p=0.017)7 > @ 2 =
T UE-Hindpdi o ¢ b AR RRIARIE DAL (b 27.8% 0 ofr- &Y R EHE D
o) (20-25%)" AAR e r1 b ATIES Bl GM T SMAUSRE A R AL T 1 Tk

R R R o S edp Y b4 EA S LA
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AL EREER A PR A REAL Y R P T R
WHEF AL G T 2 RR A BRIORE  WARE D Y g IR
R AR SR R OB R AR ARG AR ERTHAED
FEL A DI B UG de PR B SR B N BSR4 o e A s 3R
&ﬁ%%£§¥éiﬂ&’ﬁrjﬁ%ﬁ$%§{3?%%ﬂ%$%ﬁ%Aﬁ%
Rl iy LB > 7 OUARPITE LR S P RS ARS R G 4 (E* (synergic
effect) - 2 & w2 7 ﬁJUCBMMméE%ﬁﬁ%gﬁ#uiﬁﬁ%’ﬁﬁi
ehfie > € ik @ von Willebrand factor %4 & * g <tk ent 2 7 i
L g A AP AR T o ettt B A FIRRP CEIR E A
AMpaic ¥ - R YA d 22%c0s 4 G54 cisplatin 5 A & iR 18 10
E2 {8 ¥ —fg E'J:},‘ﬁ A % microalbuminuria 3 ﬁ—d 7 B4 $ 3% von
Willebrand factor {r microalbuminuria éh® 3R > * & Fu g p L b hif 3
", F&9 €4k cisplatin #7314 o I 4 cisplatin + EEEFFIVREF * ch- AL A
ﬁ?ﬁ%iﬁ*ﬂWﬁ%&iﬁ%fﬁ%gﬂ&%mﬁiﬁ&ﬂoBﬁﬂ%%%
o PRSOBEY AP § - LESERF IR DT AP A e
%o ARFL AR A o w o HE e T 0 258 thromboxane-prostacyclin
homeostasis » & F > A wie g FRFLA LRS- F 0 F (NO) 0
2RI ekt ¢ cisplatin LA A A G HEF LR TR B RAT B
S i F]F e
$ow & LR sts o IR 1 h B R

WESUS R AT R o BB e S FE AM BB AR E LS 2R
“ ¥ e s 3o Intensity Modulation Radiation Therapy v AciE < @& siih

2D, 3D ehipf LT L o e Brp 4 B S b AURI R 0 X0 B if e i)
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T WAL Y IR R E LS G R > £ H T
BB k30 “+(locally advanced disease) * F]#* Intensity Modulation
Radiation Therapy #5540 % i & W IR E TR > FlE RN e @ 4 0%
Jiﬁwu%7awm¢m%waﬁwmm B FAIES A CEE LR
2 %" %% - Intensity Modulation Radiation Therapy®™ & &£ { % i&:h

Volumetric Arc Therapy # 14 > 25 50 SR 7o o PR SR 085 7% % SLei i b H) £ &

BoRCFIAMERAL G 0 T L SR R TR PR AT
B R LR B RA R PR R R g0t @ s

B fp ok es o iR R LRSS R oo R A gm0 A

4
a=!

Benigd oodm ¥ RSP RoFH A FPRITT o LRSS R A G RS D
Wbl Bk F o BT G R ARSI RL (D) KL s g RF A BB
3o RA Y R SHFAS Eap A F TS AR R RN Y R K
PR m g E R F RS T RS o (2) ROV PEINE R F 0 R A e Ed
RGN Rt 5 O @ PR F iR

(preserved vascular flow) » ¥ it & # 1245 ? R ApM o F P g > 4 ¥ i
EHAREAFFF R 7 G JdF e s i o 1P b R A 2 PSR TR

hd AR - BRI IRE o 1 i BE B SF ATy kB o

I8 ERIKieLY b AL 2T A BE

d A PRI SR T N e R IORE SRR 2 1R
PR FRBAWERERAG - LB R B GFF (B B BB

FE) EEHEAY b ADA 0 BNERMALEE  hE T RGN
BREEE TP GEEF DR RS hhgk o AipiEY R DI M
Fo AP S b PR ST VT G NS L F AL D
W Ao P R A DA o T2t B RR T ARG AV - Y b BR ]S e

B R R LAY B A -8 F]F T A (multifactorial)
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(figure H) °

TR TR g R b AT L ERDEN TGP b F A
A R EPRAE IR o R - B R TR SESEIRIE P A SR
SRR EDY RS RFIT AR G L BT ET gl AR R
BEARR 0 Bk Ty o MAEILE S SRR I gl B g Bl 3L b REE LR
PRheEd > REFRFAF RIS R HFLLBITFELTET o

T gl BT b e¥WR L R R GH s ERILRE G E R F]
F R AL B e s AU ¥ oo AP L E AR R kAU 0 7

T|#F L st s ( Intensity Modulation Radiation Therapy

Volumetric Arc Therapy ) _’r:’ﬂ%ﬁrl,%f)‘%b'ﬁ&%@ o B A ANIHRISE T LR
EE LT RP R ERNET A HRER Y AT L
RN LGN i F (B RIFEHR > SRR R A AR SR) arsta G

ToRARBRFATHET T OLERGY R g > AT D OUWRP T Y RS

TORBREEY B F AR A R PE E kR g R e F
FH%G NMBEE R F T R EFEHR L E e 3 P B L SR
SESUS R A ER R Y L F P AR TR R Y BB LY
HSHUR e § R AR 20 ok LRI R PERHR ] TR
AL L Ep g e

%7iﬂ%ﬂi#i”’%%hﬂﬁ LEAKRT YA o S B ERS

ﬁ%"mﬁ“~&&* A2 R S FHNE S doful | QAR

N ﬂw}:‘ﬁ ml%%%
AP T SE T - B RE L Sak G o FIF A Y b PROTRA £

jéﬁgg%ﬁﬁﬁéfﬁiiﬁ, » R &fg‘;:j};‘g TR 15 ’E‘L}' RNV e S Bl N W R e P ) R
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T )Lq\d’wuvﬁ% Prak Zehe 0 b ponAp B AN E T AT AT PRI T AR R
et Bk AL o A W EA S B Bepgl o bRl AT Y F LR B
AP TR B A o T AAPREDFRAFJHA BT LFEI o £ 8
T P B R NR I e i S e T g BAA e 2P R i A G 2 SR
1/5 0 3 At 328 A 1B 2 S enrLg)
¥ A

AT PR aF - L (1) A S wmiEK s TR R T N TR R R
B ALY GRS T A ekl rRE kAT B SLE 0T
S FRFAAEINEORIBE  BIBEY LI DR FIETE LR s (F o T
PR RS R fEs AT R CEILREETHERI O 3V a BB AR
i % 5 (2) ek Ao 2 F L BB REECS > ART UL 7 e ¥
FHBEREEF PRESE S () TSR DRG] > ATRADRY T 7 € 44
AMERM e B EBEURNAE NS T AT R Ll sy
B arcsm#E (A% 5spinal cord dose) » # i i &tk 5 2L &
B RMADe FERE TR G A2 e BBy R AMREDEE KA
PR AR AR S il A S A A R E B R ART A R
FERBI D PR o A LI R T R R L L AT

d case control study designk 4vridyif p 5% i > R|¥ HEHB LT 3

(1) V457 FRIHE - FSPENAp P eh- L7 b chip k> 7w § AT AT
Mos srEsd Bt ffom RY R RAR 1T URE Y FEn e LT p
B S

(2) HEios v BT BEr SR AT ¢ D A 4 A H L
PRFIRE RS b o

g FFcase control study &g p f 7 (7355 % g 2 i o
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r;? 7N _q_ \\“E‘Zé\n

Ajpgd e ATy 0 7 E DR RIS ALY b TR (S hiRE TS o F]

L
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FEREIRE R 4 F R SEUS R T LERTN RATR & F o BT
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Table 1. Demographics and clinical characteristics of all studied participants

Character of all participants (n=60)

Demographic data and stroke risk factors

Gender, male
Age, year
Hypertension
Diabetes mellitus

High cholesterol
High triglyceride
Smoking
Previous stroke
Atrial fibrillation

Stroke presentation
Radiotherapy-stroke interval, year (n=58)
NIHSS on admission (n=46)

NIHSS > 15 (severe NIHSS)
NIHSS <15
mRS at 1 months (n=50)

Unfavorable outcome

Favorable outcome

Image findings

Stenosis of associated vessels (n=54)
Any artery stenosis >70%
Stenosis >70% in carotid system
Stenosis >70% in posterior circulation
Occlusion of any artery

54 (90.0%)
61.9 (11.3)
39 (65.0%)
12 (20.0%)
9 (15.0%)
11 (18.3%)
29 (48.3%)
10 (16.7%)
4 (6.7%)

10.5 (9.0)
5 (3-15)
9 (19.6%)
37 (80.4%)
2 (1-5)
22 (44.0%)
28 (56.0%)

33 (61.1%)
24 (44.4%)
15 (27.8%)
31 (53.4%)

Stroke region (n=54)
Posterior circulation stroke
Anterior circulation stroke
Anterior + posterior

Lacunar infarction (n=54)

Lab data on admission

Creatinine, mg/dL (n=56)

eGFR, ml/min (n=52)

Radiotherapy associated character

Tumor type

Nasopharyngeal cancer

Other tumor type
Tumor Stage (n=41)

|

v

Chemotherapy (n=41)
Multiple radiotherapy (n=41)
Radiation technology (n=39)

2D

3D

IMRT

VMAT

15 (27.8%)
36 (66.6%)
3 (5.6%)
15(27.8%)

1.2(1.2)
71.0(32.6)

38 (63.3%)
22 (36.7%)

5 (12.2%)
9 (22.0%)
11 (26.8%)
16 (39.0%)
29 (70.7%)
6 ( 14.6%)

11 (28.2%)
5 (12.8%)
18 (46.2%)
5 (12.8%)

Numbers in parentheses indicate percentages for nominal data and SD for continuous, except for NIHSS
on admission and mRS expressed as median(IQR)

NIHSS: National Institutes of Health Stroke Scale, mRS: Modified Rankin Scale, eGFR: estimated
Glomerular filtration rate, IMRT: Intensity Modulated Radiation Therapy, VMAT: Volumetric Modulated
Arc Therapy
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Table 2. Comparison between our study and Taiwan Stroke Registry in stroke risks

Our study Taiwan stroke registry P value
(n=60) (n=24695)

Age, year 61.9 69.9 1.00
Hypertension 65.0 % 79.2% 0.007
Diabetes mellitus 20.0 % 45.4 % <0.001
Atrial fibrillation 6.7 % 16.5 % 0.79
Smoking, male 53.7% 63.4 % 0.13
Carotid stenosis 44.4 % 10.6 % <0.001
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Table 3. Cox regression for interval between radiotherapy and stroke

Unadjusted HR

Pvalue Adjusted HR

P value

Hypertension (+)

Diabetes mellitus (+)
High cholesterol (+)
High triglyceride (+)

Smoking (+)

Nasopharyngeal
carcinoma (+)

Chemotherapy (+)

Previous stroke (+)

1.04 (0.60-1.78)

0.96 (0.48-1.92)
1.18 (0.58-2.42)
1.82 (0.92-3.60)

1.46 (0.86-2.47)
0.32 (0.17-0.58)

3.06 (1.30-7.18)
0.66 (0.33-1.32)

0.90

0.90

0.65
0.09

0.16
<0.001

0.010
0.24

0.92 (0.40-2.11)

0.98 (0.37-2.57)
0.94 (0.33-2.63)
1.01 (0.37-2.79)

1.13 (0.50-2.56)
0.42 (0.15-1.16)

3.26 (1.35-7.86)
1.01 (0.40-2.57)

0.84

0.96

0.90
0.98

0.76
0.10

0.009
0.99

Numbers in parentheses indicate 95% confidence interval
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Table 4. Demographics and clinical characteristics grouped by stroke outcome

Favorable Unfavorable P value

outcome outcome

(n=28) (n=22)
Gender (male) 25 (89.3%) 19 (86.4%) 1.00
Age 62.2(12.3) 62.7(11.1) 0.89
Hypertension 21 (75.0%) 11 (50.0%) 0.07
Diabetes mellitus 5 (17.9%) 3 (13.6%) 1.00
High cholesterol 5 (17.9%) 3 (13.6%) 1.00
High triglyceride 8 (28.6%) 2 (9.1%) 0.15
Smoking 16 (57.1%) 10 (45.5%) 0.41
Previous stroke 5 (17.9%) 4 (18.2%) 1.00
Atrial fibrillation 2 (7.1%) 2 (9.1%) 1.00
Radiotherapy-stroke interval, year  9.4(6.9) 11.6(10.2) 0.61
Severe NIHSS 1 (4.2%) 8 (47.1%) 0.002
eGFR, ml/min 73.2(24.4) 67.6(44.7) 0.59
Posterior circulation stroke 9 (39.1%) 4 (18.2%) 0.12
Nasopharyngeal cancer 18 (64.3%) 14 (63.6%) 0.96
Chemotherapy 16 (76.2%) 10 (62.5%) 0.37
Multiple radiotherapy 4 (19.0%) 2 (12.5%) 0.68
Advanced radiotherapy 14 (70.0%) 6 (40.0%) 0.08

Numbers in parentheses indicate percentages for nominal data and SD for continuous, NIHSS: National

Institutes of Health Stroke Scale, eGFR: estimated Glomerular filtration rate
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Table 5. Logistic regression for unfavorable stroke outcome model 1

Simple univariate Pvalue Adjusted OR P value
OR
Age, per year 1.00 (0.96-1.05) 0.88 0.97 (0.89-1.06) 0.51
Gender, male (+) 0.76 (0.14-4.19) 0.75 1.33(0.08-23.1) 0.84
Hypertension (+) 0.33 (0.10-1.10) 0.07 0.86 (0.09-8.33) 0.90
Severe NIHSS (+) 20.4 (2.23-187) 0.008 26.1 (1.15-596) 0.041
Advanced radiotherapy (+)  0.29 (0.07-1.17) 0.08 0.05 (0.004-0.71) 0.027

NIHSS: National Institutes of Health Stroke Scale

Numbers in parentheses indicate 95% confidence interval
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Table 6. Other Logistic regression models for unfavorable stroke outcome

Simple univariate OR  Pvalue Adjusted OR P value
Model 2
RT-stroke interval, per year ~ 1.03 (0.96-1.11) 0.36 0.77 (0.54-1.10) 0.15
Advanced radiotherapy (+)  0.29 (0.07-1.17) 0.08 <0.01 (<0.01-0.46) 0.024
Model 3
Previous stroke 1.02 (0.24-4.37) 0.98 7.07 (0.41-121) 0.18
Advanced radiotherapy (+)  0.29 (0.07-1.17) 0.08 0.05 (0.003-0.80) 0.034
Model 4
Multiple radiotherapy 0.61 (0.10-3.81) 0.60 1.32 (0.03-65.9) 0.89
Advanced radiotherapy (+)  0.29 (0.07-1.17) 0.08 0.05 (0.003-0.74) 0.029

Each model was adjusted by Age, gender, hypertension, severe NIHSS respectively

NIHSS: National Institutes of Health Stroke Scale, RT: radiotherapy

Numbers in parentheses indicate 95% confidence interval

35

doi:10.6342/N'TU201802710



Table 7. Difference between advanced radiotherapy and traditional radiotherapy in all
participants

Traditional Advanced P value
(n=16) (n=23)
All participants
Total dose, Gy 71.4 (3.4) 67.9 (6.5) 0.005
Spinal cord dose, Gy 41.3 (16.4) 30.2 (13.8) <0.001
Any artery stenosis > 70 % 11 (78.6%) 6 (31.6%) 0.008
Traditional Advanced
(n=11) (n=15)
Participants with cancer stage 111-1V
Total dose, Gy 71.2 (3.0) 67.1(8.0) 0.015
Spinal cord dose, Gy 46.8 (3.1) 31.4 (14.1) <0.001
Any artery stenosis > 70 % 7 (70.0%) 4 (36.4 %) 0.198

Numbers in parentheses indicate percentages for nominal data and SD for continuous
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Figure 1 Recruitment of participants

72 patients with previous radiation
diagnosed as ischemic stroke/TTA

Excluded(n=12)
7 post TAE stroke
3 post stent infarction
2 had previous stent

60 patient were analyzed

55 patient had interval between 50 patient had mRS
radiotherapy and stroke for analysis of
for survival analysis stroke outcome

TIA: transient ischemic attack
TAE: transarterial embolization
mRS: Modified Rankin Scale
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Figure 2. Stroke free survival curve of all participants
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Figure 3. Survival analysis grouped by nasopharyngeal cancer (NPC)

Survival analysis grouped by nasopharyngeal cancer(NPC)

o
c =
s
5
g- o | Log-rank test, p<0.001
. o
s
& 3.
7 o
[a¥}
¥}
E
PR N

| Lo

s ° ~
& g

(wn] ——— L——

o |

O T | | | |

0 10 20 30 40
Interval between radiotherapy and stroke, years
Non NPC(n=22)  ————- NPC (n=36)
39

doi:10.6342/N'TU201802710



Figure 4. Survival analysis grouped by chemotherapy

Survival analysis grouped by chemotherapy
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Figure 5. Algorithm of stroke occurrence in patients had head and neck cancer and

previous radiotherapy
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