P A BE AR 224 CH AR B2 50O 55 46 55 9 ]
* 1348 Journal of Nanjing Medical University (Natural Sciences ) 202649 H

- U5 R -

BT I IR K 57 = AT E A AR BY T & R 22 750 T i #52( /Y
W

AR, Feyl, REL A R ERA, XA

R BE RS — MR B BT R TSR L0F FaT 210029

(5 ZE] Be9: 5T S R I R SR S R AL A, PP Al 0 5 B P 550 4514 (temporal lobe inju-
vy, TLD BTG . F55% : BBE 21 2018 45 6 H—2023 £ 11 F 365 %1 (0,3 TLI 28 42 5 A1 75 TLI 25 323 451) ) £ W98 £ i i
PRI B T R AE , SRR 3R % 22 BRI 3R Logistic 1113 4387 946 HS 55 7800 M TLIAE O ST T BRI 25 . R BE AL AR PR 2%
25 S R R R AE AR TR R s PR+ 571 S R IE e S B R . 2241 324038 B /E R 1IE (receiver operating characteristic, ROC) £k,
T B 2R T T AR Carea under curve, AUC) RS V557 BESE S50, 2o HiIRHE 28 Ve 55 B 28 A0 TP Al B R O T 2 e . 45 R
IR R 2 I EK Logistic [B1 VA 434145 H I RAEAE HH ) T 20 301 SR B 22 RHAE T R D, o\ Voo, 3 3 /MRFIE IR 22 7 G ik 22 5 X
(P <0.05) . BEA ARG PRASEAY (1) AUC H « R G R 5 B AN E 1 22 43 73] 24 0.853 11 0.635 66.67% A1 85.71% + 86.38% 1
39.94%-.84.00%1145.00%. DeLong £ &7~ , 65 R 55 1 RS AL 1) T 280 Re 72 7 B G ik 22 3 (P < 0.05) . I i 2
TRAT LR 53 BT 45 RSB R WA AR B o v (R RS HE FE RN IR 75 3R 5 . 8598 T D, Voo = BUR P TLL A SZ S0 PR 3
BT =3 DA RN SR JROT JS TLLE A 8 1 T e

CORBEIR] SR s O R 4534 s ML 2% o s oA Y

[FEHZES] R739.62 [CHkirERE] A [XEHRS] 1007-4368(2026)09-1348-08
doi: 10.7655/NYDXBNSN260364

Research on constructing a model based on clinical and dosimetric characteristics to
predict temporal lobe injury after radiotherapy for nasopharyngeal carcinoma

WAN Lijuan', LI Jinkai', SU Guoyi’; HU Hao’, TANG Yanchun'; WU Feiyun®
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[Abstract] Objective: To establish a prediction model based on the clinical and dosimetric characteristics of patients with
nasopharyngeal carcinoma (NPC) , and assess its predictive efficacy for radiation - induced temporal lobe injury (TLI) following
radiotherapy. Methods: We performed a retrospective analysis of the clinical data from 365 NPC patients (42 patients in the TLI group
and 323 patients in the non-TLI group)who underwent radiotherapy-based comprehensive treatment in the radiotherapy department of
our institution from June 2018 to November 2023. Clinical and dosimetric characteristics were collected, and univariate and
multivariate logistic regression analyses were employed to identify independent risk factors associated with radiation-induced TLI. The
random forest (RF) machine learning algorithm was used to construct a clinical feature model and a combined clinical and dosimetric
feature model. Receiver operating characteristic (ROC) curves were plotted, and parameters such as the area under the ROC curve
(AUQ) , sensitivity, and specificity were calculated. Calibration curves and decision curve analysis (DCA) were also conducted to
evaluate the predictive performance of the models. Results: Univariate and multivariate logistic regression analyses revealed
statistically significant differences in three features: T - stage (clinical characteristic) , as well as D, . and Vi, (dosimetric
characteristics) (all P < 0.05). The AUC values, sensitivity, specificity, and accuracy of the combined model and clinical model were

0.853 and 0.635, 66.67% and 85.71% , 86.38% and 39.94% , and 84.00% and 45.00% , respectively. The DeLong test indicated a
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statistically significant difference on predictive performance between combined and clinical models (P < 0.05). Both calibration curves

and DCA results demonstrated that the combined model exhibited superior calibration and clinical net benefit. Conclusion: T-stage,

D, .. »and Vi, are independent predictors of radiation-induced temporal lobe injury. The combined model based on these three factors

demonstrates high predictive capability for temporal lobe injury following NPC radiotherapy.

[Key words] nasopharyngeal carcinomas; radiation-induced temporal lobe injury; machine learning; predictive model
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Table 1 General information and dose-volume parameters of 365 nasopharyngeal carcinoma patients
[n(%),x + 5]

Characteristic TLI group Non-TLI group X7 P
Sex[n(%) ] x'=0.410 0.522
Male 33(78.6) 239(74.00
Female 9(21.4) 84(26.0)
Age(years,x £5) 52.8+9.8 53.0+12.6 1=0.080 0.937
Chemotherapy regimen[n(%) ] 7=-0.602 0.547
Radiotherapy only 1(2.4) 10(3.1)
Concurrent chemoradiotherapy 22(52.4) 149(46.1)
Induction chemotherapy 19(45.2) 164(50.8)
Hypertension[ (%) ] x'=0.126 0.722
Yes 12(28.6) 84(26.0)
No 30(71.4) 239(74.00
Diabetes[n(%) ] x'=0.333 0.564
Yes 4(9.5) 3009.3)
No 38(90.5) 293(90.7)
Hyperlipidemial n(%) ] X'=0.002 0.966
Yes 7(16.7) 53(16.4)
No 35(83.3) 270(83.6)
Clinical stages[n(%) ] Z=-1.058 0.290
Stage [ 00 2(0.6)
Stage Il 1(2.4) 36(11.2)
Stage I 20(47.6) 138(42.7)
Stage IV 21(500 147(45.5)
T stage[ n(%) ] Z=-2.664 0.008
T, stage 3(7.1) 60(18.6)
T, stage 3(7.1) 69(21.4)
T stage 19(45.2) 98(30.3)
T, stage 17(40.5) 96(29.7)
N stage[n(%) ] 7=-1.029 0.304
No 6(14.3) 13(4.0)
N, 10(23.8) 111(34.4)
N, 21(50) 132(40.9)
N; 5(11.9 67(20.7)
M stage Z=-0.569 0.569
M, 40095.2) 313(96.9)
M, 2(4.8) 10(3.1D
Radiotherapy modality[n(%) ] Z=-1.179 0.239
IMRT 17(40.5) 162(50.2)
VMAT 25(59.5) 161(49.8)
Total radiation dose(x £ s) 66.3 59 64.5+5.1 1=-2.149 0.032
D . (Gy,x£5) 720+£5.3 65955 1=-6.650 <0.001
D (Gy, x £ 8) 17.6 +4.6 152+4.0 1=-3.596 <0.001
Do (Gy,x £ 5) 752 +4.6 71.0 +4.4 1==5.767 <0.001
D.in(Gy,x £ 5) 1.2+04 1.1£0.5 1=—0.227 0.821
Vi (%% £5) 142+54 109 +4.6 1=—4.276 <0.001
Voo, (%% £ 5) 3025 08+1.4 1=-8.534 <0.001

Di(Gy,x £ ) 71.0+6.1 65.8 5.6 1=-5.610 <0.001
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Table 2 Logistic regression analysis of factors influencing radiation-induced temporal lobe injury in 365 patients with naso-

pharyngeal carcinoma undergoing radiotherapy

Characteristics

Univariate logistic regression analysis

Multivariate logistic regression analysis

OR(95%CD P OR(95%CD P
Sex 1.289(0.592-2.805) 0.523 - -
Age 0.999(0.973-1.025) 0.936 - -
Chemotherapy modality 0.857(0.484-1.518) 0.598 - -
Hypertension 1.138(0.557-2.324) 0.723 - -
Diabetes mellitus 0.725(0.212-2.482) 0.608 - -
Hyperlipidemia 1.226(0.537-2.799) 0.628 - -
Stage I-1IV 5.467(0.731-40.897) 0.098 - -
Ts-T. stage 4.921(1.884-12.852) 0.010 0.288(0.104-0.799) 0.017
N>-Ns stage 1.013(0.522-1.963) 0.971 - -
M, stage 1.565(0.331-7.399) 0.572 - -
Radiotherapy modality 0.860(0.452-1.637) 0.646 - -
Total radiation dose 1.001(1.000-1.001) 0.034 1.000(1.000-1.001)> 0.272
D .Gy 1.255(1.162-1.356) 0.001 1.453(1.036-1.987) 0.030
Dy (Gy) 1.138(1.057-1.226) 0.001 0.854(0.699-1.045) 0.125
D, (Gy) 1.260(1.154-1.376) 0.001 1.153(0.923-1.439) 0.210
Duin(Gy) 1.078(0.564-2.062) 0.820 - -
Vioe, (%) 1.130(1.064-1.201) 0.001 1.038(0.864-1.248) 0.687
Voo, (%) 1.668(1.409-1.974) 0.001 1.381(1.005-1.898) 0.047
D (Gy) 1.196(1.117-1.282) 0.001 0.743(0.528-1.047) 0.089

Radiotherapy plan and follow-up images of a patient with nasopharyngeal carcinoma staged as T4N1MO(stage IVA). The dose-volume histogram of

the left temporal lobe shows D, ,=7358.9 ¢Gy and V1.,=2.85%. Follow-up MRI performed 18 months after radiotherapy revealed radiationinduced injury

in the left temporal lobe.
1 1% % TLI B S8z B BAUT 1R F0 MRI 2%

Figure 1 Radiotherapy plan and MRI images of a nasopharyngeal carcinoma patient with temporal lobe injury
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Radiotherapy plan and follow-up images of a patient with nasopharyngeal carcinoma staged as T2N3M1 (stage IVB). The dosevolume histogram of

the left temporal lobe shows D, =5 642.3 ¢Gy and V+,=0%. Followup MRI images obtained 22 months after radiotherapy showed no radiationinduced

injury in the temporal lobe.
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Figure 2 Radiotherapy plan and MRI images of a nasopharyngeal carcinoma patient without TLI
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A: ROC curves of the clinical model and combined model. B: Calibration curve of the combined model. C: Decision curve analysis results of the

clinical model and combined model. D: Nomogram of the combined model.
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Figure 3 Prediction results of the clinical model and combined model for radiation-induced TLI in 365 patients with naso-

pharyngeal carcinoma undergoing radiotherapy
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