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INTRODUCTION

A total of 65,880 HNC patients were included in our study. Among them, there were 27194 patients who received
= _= = radiotherapy and 38,686 patients who did not receive radiotherapy. After propensity score matching analysis, there

Rad'°theraPY_(IMRT) induced _carOtld ) were 19,964 patients identified as the exposed and non-exposed groups. We found 863 and 965 cases of CAS and 435

artery stenosis (CAS) and brain necrosis (BN) and 359 cases of brain nevrosis in the exposed and non-exposed groups, respectively. The incidence rates of CAS and
are late Iife-threatening comp“cations that BN were 8.57 and 8.61 cases/1000 person/year, and 4.26 and 3.13 cases/1000 person/year in the exposed and non-

- . - exposed groups, respectively. There was no significantly increased risk of CAS in exposure group compared with the

can develop after tre::ltment in patlents with non-exposure group (HR=1.05; 95% CI: 0.95-1.16, p=0.329). Patients with HNC who received radiotherapy had a
nasopharyngeal carcinoma (NPC). However, significantly increased risk of brain necrosis compared with patients who did not receive radiotherapy (HR=1.29;95%

there are limited data reporting the risk and Cl: 1.11-1.5, p< 0.001) (Table 1). In a multivariate logistic regression model comparing the radiotherapy and non-

- . - - radiotherapy groups, male patients aged 20-59 with grade 1 and 2 tumors or followed-up for more than 6 years were
prevention s;ra:::gles °: CAN‘?,;' BN in patients found to be associated with a significantly increased risk of CAS and RIBN (Table 2).
receiving raaiotnerapy ror .

L (BRI (6357 e L EEERe St o (e ST e G Table 2. Comparison of CAS and RIBN risks in radiotherapy and non-radiotherapy groups associated
Carotid Artery Stenosis . .
with all covariates

Variable N PY IR cHR (95% Cl) p-value aHR (95% Cl) p-value Carotid Artery Stenosis
Radiotherapy No Yes
No 965 112077.72 8.61 1.00 (reference) - 1.00 (reference) - Covariates N PY IR N PY IR cHR (95% CI) p—value aHR (95% CI) p—value
Yes 863 100648.57 8.57 1.03 (0.94, 1.13) 0.525 1.05 (0.95, 1.16) 0.329 Sex
GEnaeT female 153 18307.19 8.30 o7 17320.54 5.60 0.68 (0.52, 0.87)** 0.003 0.67 (0.51, 0.88)** 0.004
female 250 35636.74 7.02 1.00 (reference) = 1.00 (reference) - male 812 03770.53 8.60 7606 83319.02 0,19 1.11 (1.01, 1.22)* 0.045 1.12 (1.01, 1.25)* 0.029
male 1578 | 177089.55 8.91 1.34 (1.17,1.53)*** <0.001 1.44 (1.26, 1.65)*** <0.001 Age, year
20-59 474 T7766.23 6.10 476 69545.60 6.84 1.17 (1.03, 1.33)* 0.015 1.21 (1.06, 1.38)** 0.006
U 60+ 491 34311.49 14.31 387 31102.97 12.44 0.89 (0.78. 1.02) 0.095 0.91 (0.79. 1.05) 0.199
20-59 950 147311.82 6.45 1.00 (reference) - 1.00 (reference) Primarv site
60+ 878 65414.46 13.42 2.13 (1.95,2.34)*** <0.001 1.66 (1.51,1.83)*** <0.001 Oropharynx+Oral cavity+S; 5 1691.48 2.96 16 2881.52 5.55 1.58 (0.57. 4.36) 0.375 1.19 (0.42, 3.38) 0.744
S T T i T Nasopharyneal 39 4310.18 9.05 142 17946.32 7.91 0.74 (0.51.1.05) | 0.094 0.70 (0.48. 1.00) 0.050
. . Hypopharynx (§] 031.13 0.44 31 3517.98 8.81 1.29 (0.54, 3.10) 0.565 1.20 (0.5, 2.91) 0.682
AIIER 5153 Larynx 5 619.84 8.07 8 1314.83 6.08 0.73 (0.24.2.23) | 0.575 0.71 (0.23. 2.20) 0.552
Oropharynx 13 1525.20 8.52 1.00 (reference) - 1.00 (reference) - Other 910 104525.10 8.71 6606 T4087.91 8.88 1.05 (0.95, 1.16) 0.326 1.08 (0.98, 1.20) 0.134
Nasopharyneal 181 22256.50 8.13 0.89 (0.51, 1.57) 0.695 1.05 (0.58, 1.90) 0.862 Comorbidities
Hypopharynx 37 4449 10 832 0.98 (0.52, 1.84) 0.943 0.94 (0.50, 1.76) 0.836 Hyperlipidemia 359 30881.39 11.63 335 27884.21 12.01 1.07 (0.92, 1.24) 0.403 1.08 (0.92, 1.26) 0.367
Cerebrovascular events 19 033.34 20.36 16 053.84 16.77 0.83 (0.42, 1.61) 0.578 0.53 (0.24, 1.19) 0.123
Larynx 13 1934.67 6.72 0.85 (0.39, 1.83) 0.671 0.67 (0.31, 1.44) 0.299 : : : : : :
Hypertension 556 41429.13 13.42 479 37256.41 12.86 0.99 (0.87.1.11) 0.823 1.01 (0.89, 1.15) 0.916
Oral cavity 8 3047.80 262|029 | (0120707 0.006 032 | (013,078)" 0.012 Coronary artery disease 259 17059.20 15.18 197 15419.47 12.78 0.86 (0.72, 1.04) 0.114 0.87 (0.72, 1.06) 0.179
Other 1576 179513.01 8.78 0.89 (0.52, 1.54) 0.677 0.85 (0.49, 1.47) 0.561 Atrial Fibrillation 14 976.24 14.34 21 076.06 21.52 1.57 (0.8, 3.08) 0.194 1.48 (0.72, 3.06) 0.289
Comorbidities Myocardiac infarction 18 1411.83 12.75 8 1177.48 6.79 0.54 (0.23,1.23) | 0.143 0.48 (0.19. 1.19) 0.111
i ; r di . . A . .35 1: .55 . A .18, 0.98)* 045
Hyperinideria = D SRR L 0 G ST ) FLGR, 55 Peripheryl artery disease 23 1401.08 16.42 12 1316.3 9.12 0 (0.27, 1.11) 0.096 0.42 (0.18, 0.98) 0.04
Smokmg 23 4011.90 5.73 33 3469.68 9.51 1.76 (1.03, 3.00)* 0.038 1.39 (0.78, 2.49) 0.261
Cerebrovascular events 35 1887.18 1855 | 2.22 (1,59, 3.11)*** <0.001 1.37 (0.98,1.92) 0.065 Charlson comorbidity index. CCI
; : 3 , CC
Hypertension 1035 | 78685.54 1315 231 | @zs <000l | 171 | @S5 10 | <0.001 0-2 651 82576.10 7.88 600 | 74780.58 8.02 1.05 (0.94,1.18) | 0.359 1.07 (0.95, 1.20) 0.264
- 3+ 314 29501.62 10.64 263 25867.99 10.17 0.99 (0.84,1.17) 0.928 1.01 (0.85, 1.20) 0.938
Coronary artery disease 456 32478.67 14.04 1.87 (1.68,2.08)*** <0.001 1.12 (0.99, 1.26) 0.070
Tumor Grades
Atrial Fibrillation 35 1952.30 17.93 | 2.28 (1.63,3.19)*** <0.001 1.26 (0.90, 1.78) 0.177 1 75 15398.33 4.87 69 8845.46 7.80 1.59 (1.14, 2.2)** 0.006 1.50 (1.07, 2.10)* 0.018
- - - myocardial infarction o6 2589.32 1004 | 1.36 (0.93, 2.01) 0.116 080 | (0.53, 1.18) 0.260 2 110 20886.15 5.27 188 26227.29 7.17 1.36 (1.07, 1.71)* 0.011 1.28 (1.01, 1.62)* 0.042
The aim of this study was to examine the - : 6 | awsrs | a8 | @ | selesr | 70 om @19 | oms | 097 | 060150 | oo
Peripheral artery 35 2717.43 12.88 | 1.57 (1.12,2.19)** 0.008 1.10 (0.79, 1.54) 0.574 : : : : :
disease 4 28 3134.23 8.93 03 12389.93 7.51 0.70 (0.46, 1.08) 0.112 0.71 (0.46, 1.10) 0.124
i“Cidence and risk factors of radiation_ind uced Smoking 56 7481.59 749|095 [(0.73,1.24) | 0.719 097 | (0.74,127) 0.838 0 726 69210.27 10.49 451 44565.98 10.12 1.00 (0.89, 1.13) 0.945 0.99 (0.88, 1.12) 0.927
The Charlson comorbidity index, CCI Follow-up interval
- - - 03 el 157356 67 o5 100 . 100 - =6 years 707 87142.65 5.11 558 B0585.26 6.92 0.88 (0.79. 0.98)* 0.023 0.89 (0.79, 1.00) 0.051
Cal’OtId StEHOSIS ina |al'ge l’ea|-w0l'|d database ' ' ' ' freference) |- 00 [lreferencel |- 6+ years 258 | 24935.07 10.35 305 | 20063.31 15.20 1.47 | (1.25. L74y*** | <0.001  1.48 | (1.24, 1.76)*** | <0.001
3+ 577 55369.61 1042 | 1.43 (1.29, 1.58)*** <0.001 1.09 (0.99, 1.21) 0.088 - = AP
- - - - - Brain Necrosis
brought to the attention of junior radiation
No Yes
1 144 24243.78 5.94 1.00 (reference) - 1.00 (reference) -
- Covariates N PY IR N PY IR cHR (95% CI)  p-value aHR (95% CI)  p-value
o n co I o I Sts 2 298 47113.45 6.33 1.09 (0.89, 1.33) 0.390 1.08 (0.88, 1.32) 0.450
| Sex
> 88 | 1206865 725 | 128 | (0.98,166) | 0.072 120 ](092,1.58) 0179 female 57 18755.69 3.04 67 17455.39 3.84 1.31 (0.92. 1.86) = 0.134 1.10 (0.75, 1.62) | 0.615
4 121 15524.15 7.79 1.36 (1.07, 1.73)* 0.012 1.36 (0.98, 1.88) 0.063 male 302 05815.41 3.15 368 84685.92 4.35 1.50 (1.29, 1.75)*** | <0.001 1.32 (1.13, 1.536)*** | <0.001
X 1177 | 113776.25 1034 | 1.64 (1.38,1.95)*** <0.001 1.60 | (1.34,191)%** <0.001 Age, vear
LI
Brain Necrosis (BN) 20-59 210 79025.02 2.66 293 T0230.55 417 1.69 (1.42, 2.02)*** | <0.001 1.47 (1.22, 1.78)*** | <0.001
Variable N PY IR cHR (95% Cl) p-value aHR (95% C1) p-value 60+ 149 35546.08 4.19 142 31910.76 4.45 1.15 (0.91. 1.44) 0.244 1.04 (0.81, 1.32) 0.771
Radiotherapy Primary site
No 359 114571.10 3.13 1.00 (reference) - 1.00 (reference) . Oropharynx+Larynx+Oral 3 2324.08 1.29 20 4221.31 4.74 3.33 (0.99, 11.21) 0.053 2.87 (0.83, 9.87) 0.095
Yes 435 102141.31 4.26 1.46 (1.27, 1.68)*** <0.001 1.29 (1.11, 1.5)** <0.001 Nasophan;neal 19 4356.60 4.36 a2 18057.11 5.09 0.87 (0.53. 1.43) 0.586 0.89 (0.54. 1.4?) 0.651
Gender Hypopharynx 3 030.28 3.22 15 3540.12 424 1.25 (0.36. 4.30) 0.729 1.24 (0.35, 4.35) 0.742
i ” 76377 7 k| < 2 R
o 34 3621108 v 100 reference) - 100 reference) Other 334 106960.13 3.12 308 76322.78 4.04 1.33 (1.14. 1.56) 0.001 1.31 (1.12. 1.53) 0.001
male 670 | 180501.34 | 371 | 124 | (1.02,150)* | 0.028 128 | (106, 156) | 0.012 Comorbidities
Hyperlipidemia 131 31811.07 4.12 150 28530.72 5.26 1.35 (1.07, 1.71)* 0.011 1.18 (0.91, 1.51) 0.207
Age, year
Cerebrovascular events 4 081.00 4.08 5 987.25 5.06 1.46 (0.39, 5.48) 0.573 1.00 (0.21, 4.83) 0.996
20-59 503 149255.57 3.37 1.00 reference - 1.00 reference . - - -
: ) : : Hypertension 190 42853.58 4.43 205 38247.29 5.36 1.29 (1.06, 1.57)* 0.012 1.16 (0.94, 1.43) 0.170
: : : (115, 1.54)** : . 99, 1. : : — - - - - - -
o0 S el R B Dt R e b R e Coronary artery disease 81 17728.01 4.57 75 15864.75 4.73 .10 | (0.80.1.50) = 0.556 | 0.94 (0.67. 1.31) | 0.701
Mean, (SD) 102 | thonLed <0001 1101 ) (LOLLOZT | <0001 Atrial Fibrillation 13 980.87 13.25 3 1032.80 2.90 023 | (0.06,0.79* | 0.020 | 0.17 (0.04, 0.68)* | 0.013
Primary site Myocardiac mfarction 5 1452.45 3.44 5 1183.13 4.23 1.50 (0.43. 5.21) 0.528 0.59 (0.12. 2.99) 0.525
Oropharynx 7 1545.29 4.53 1.00 (reference) - 1.00 (reference) - Peripheryl] artery disease 6 1475.87 4.07 8 1317.60 6.07 1.82 (0.63. 5.27) 0.272 1.58 (0.43, 5.83) 0.491
Nasopharyngeal 111 22413.71 4.95 1.05 (0.49, 2.24) 0.909 0.88 (0.39, 2.00) 0.760 Smokmg 15 4024.76 3.73 17 3516.84 4.83 1.46 (0.73. 2.93) 0.282 1.62 (0.78, 3.39) 0.197
Hypopharynx 18 4470.40 4.03 0.87 (0.36,2.09) 0.759 0.83 (0.35, 1.99) 0.679 The Charlson comorbidity index, CCI
Larynx 6 1948.32 3.08 0.88 (030, 2.63) 0.822 0.73 (0.24, 2.17) 0.565 0-2 248 8§4411.51 2.94 322 75796.84 4.25 1.56 (1.33. 1.85)***  <0.001 1.37 (1.15. L.eH*** | <0.001
Oral cavity 10 3051.79 3.28 0.68 (0.26,1.78) 0.432 0.77 (0.29, 2.02) 0.591 3+ 111 30159.59 3.68 113 26344.48 4.29 1.25 (0.96, 1.63) 0.091 1.10 (0.83, 1.45) 0.509
Other 642 | 18328291 350 | 050 | (0.24,1.06) 0.069 056 | (0.26, 1.18) 0.124 Tumor Grades
Comorbidities 1 31 15579.88 1.99 35 8986.53 3.89 1.83 (1.13, 2.97)* 0.014 1.59 (0.96, 2.63) 0.073
9 ) wi ’, - 9. # i > # e
Diabetes 280 60331.79 4.56 1.49 (1.30,1.70)** <0.001 1.16 (1.01, 1.37)** 0.040 < 34 21076.33 2.56 103 26450.83 3.89 1.50 (1.08. 2.08) 0.016 1.47 (1.06. 2.06) 0.022
— 3 9 349218 2.58 21 8749.98 2.40 0.87 (0.40, 1.90) 0.728 0.80 (0.35. 1.82) 0.592
Hyperlipidemia 281 60341.79 4.66 1.51 (1.31,1.75)** <0.001 1.18 (1.01,1.39)** 0.041
4 17 3155.61 5.39 71 1244313 5.71 0.77 (0.45, 1.31) 0.336 0.75 (0.43, 1.28) 0.291
Cerebrovascular events | 9 1968.25 4.57 1.27 (0.66, 2.44) 0.480 0.93 (0.48,1.79) 0.822 e -
9 248 71267.08 3.48 205 45510.84 4.50 1.33 (1.10, 1.60)** 0.003 1.27 (1.05, 1.54)* 0.012
Hypertension 395 81100.88 4.87 1.80 (1.57,2.07)** <0.001 1.60 (1.37,1.88)** <0.001 Follow-up interval
Coronary artery 156 33592.77 4.64 1.37 (.15, 1.64)** <0.001 0.94 (0.77,1.14) 0.519 <0 years 165 8§8261.59 1.87 174 81239.71 2.14 1.20 (0.97. 1.48) 0.098 0.89 (0.71, 1.12) 0.333
sl EEAlE T Em 16 2013.67 7.95 2.65 (1.62, 4.35)** <0.001 1.89 (1.14,3.14)* 0.014 6+ years 194 26309.51 7.37 261 20901.60 12.49 1.70 (142.2.05)*** | <0.001 1.67 (1.38, 2.03)*** | <0.001
Myocardiac infarction 10 2635.58 3.79 1.42 (0.76, 2.65) 0.272 1.01 (0.53,1.92) 0.984 .
Peripheral artery disease | 14 2793.47 5.01 1.53 (0.90, 2.60) 0.112 1.23 (0.72, 2.09) 0.451
Smoking 32 7541.60 4.24 1.54 (1.08, 2.20)* 0.017 1.47 (1.03, 2.11)* 0.033
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