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Analysis of factors associated with stroke and cranial nerve palsy after unilateral internal carotid artery

embolization in patients with nasopharyngeal carcinoma after radiotherapy
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Abstract: Objective To analyze the factors related to stroke and cranial nerve paralysis following unilateral internal carotid artery
(ICA) embolization in patients with nasopharyngeal carcinoma after radiotherapy, in order to reduce the probability of postoperative
complications and improve the quality of life for these patients. Methods A retrospective analysis was conducted on the clinical
data of 109 patients who underwent unilateral ICA embolization in the Department of Neurosurgery at the Third Affiliated Hospital of
Southern Medical University between March 1, 2018, and October 31, 2022. These patients were followed up for one month.
Patients with postoperative symptoms of stroke or cranial nerve paralysis were defined as the symptomatic group (17 cases) , while
the rest were classified as the asymptomatic group (92 cases). Logistic regression analysis was performed on factors such as gender,

age, body mass index (BMI) , blood pressure, preoperative hemoglobin levels, the status of the ipsilateral ICA, whether the contra-
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lateral ICA was stenosed, whether the ophthalmic artery compensated for the middle cerebral artery, the occlusion segment, and the
side of occlusion. Results There were no statistically significant differences between the symptomatic and asymptomatic groups in
terms of gender, age, BMI, whether the contralateral ICA was stenosed, the side of occlusion, or the balloon occlusion test (BOT)
(all P>0.05). However, there were statistically significant differences in the occlusion segment ( P =0.001), the status of the
occluded ICA (stenosis, normal, or presence of a pseudoaneurysm) (P=0.010), and preoperative hemoglobin levels ( P=0.024)
with respect to the occurrence of postoperative stroke/cranial nerve paralysis. Elevated hemoglobin levels (OR=0.971) were identi-
fied as a protective factor, while occlusion extending to the cavernous sinus segment ( OR=2.292) was identified as a risk factor.
Conclusion For patients with nasopharyngeal carcinoma requiring ICA occlusion, preoperative hemoglobin levels should be main-

tained at =90 g/L. Occlusion at segments below the cavernous sinus can reduce postoperative symptoms of cranial nerve paralysis,

particularly oculomotor and abducens nerve paralysis.

Key words: Nasopharyngeal carcinoma; Cranial nerve paralysis; Stroke; Occlusion
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Figure 1 Determination of occluded segments

A: Cervical segment; B Petrous segment; C; Lacerum segment; D Cavernous segment

BOT #AE ARy  f Bk 856 2= B A5 ICA &
BRI TFAR X 70 2, 38 ok o 5% B R W BEL DB 1f, 7%
T, BE S h s Y WLEE 3 B DU TG B0 | 0 L
FARITIRGL . — B BT A 22 oh R i sl s 5
TR A2, S B A R, e S R A 5 % PH
P, EFEFLE BYBFTE N (15 min) 2R B E AR,
W E A SR AR IR B B, 78 SR 1 P 260 Sk
b AR K A 1 mg/mL G 4T W, B
Ho W I AR 28 Ll oM ) 23 KO-, ARt R
) B B LS A A2 D REIR I, ik B
KAz ohesin 58 Bk IF R R SRR
RIS PAE AR R E T A7, W Z4ERF 20 ~ 30 min 5 &
A A ZEM) ICA 1552, AIA L R Rr S H T, Bl S R
TCER I 42 Ay v 5 LA BH A IR R I, S A
R 0 R R E 9 BOT BAPE
1.3 GitFEiE

JEH SPSS 25.0 #cft, HECERER I ¥ K,
FEBR R 2 4 BT R =43 2% Logistic [21J5 43 #7 , [ i
PEFT ROC iR X %A 7 ) R A5 R e 57 B A7 06
WE, KK «=0.05,

2 # R

21 —ER

TCAERA LA 92 4], (49.0+10.8) %, AIEAR
41H 17 B, (48.5+10.9) %, B4 B FHFETER A
% BMI W ICA 2 &7 IR kR AR R
T Sk P4 ZE M ) BOT $HATH% I )5 1] 22 5% L 4E
TR (P>0.05) , 1 7E AT L2128 | ) €797 Bt
J A FEM ICA EW iR 22 A Gt %8 L (P<
0.05) W& 1,

<21 -

AL AR 22 SR A B b HE AT R, anA A T
B3R EAR M T THE R PPE,

1 —BER
Table 1 General information
ToRERA A RERA

e 6 /b : P
il 3.085  0.079
L 75 10
& 17 7
AR 0.414  0.52
<60 % 78 16
=60 % 14 1
P NGl EARs S 5.113  0.024
<90 g/L 17 8
=90 g/L 75
BMI 0.08 0.77
<18 24 5
=18 68 12
[= ICA 9.470  0.01
Perg 49 12
s ks 8 4
EH 35 1
Xt 1ICA 0.023  0.89
B 17 4
EH# 75 13
R o AR
=ik 1.106  0.29
P 6 3
& 86 14
P41 ZE A3 0.075  0.79
e 52 9
eyl 40 8
BOT 0.759  0.38
(-) 64 10
PN 28 7
P ZE 1 Bt 15.546  0.001
B 11 4
HE 53 2
WFLEL 22 6
T2 5 Bt 6 5




IR K SRR 2245 2025 457 4539 4% 45 4 10

<22 Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025

22 AREHIRZE S/ FHERKREEROEZIEES

F2 1 P<0.05 IR A Logistic [711H 43
B, g5 S W /R 120 8 FH <90 g/L 5 =90 ¢/L 4l 1]
ZRHAGIFE L (P=0.024) , #78 ARHT M £LHE
FI TR ARG B A v/ i BRI R R R
SR ICA IE# By B M EL , AE7E R TCA Bz uk
B B k88 114 B 3 AR S BRI 2 H /P 28 SRR I )

JRUBS: 8 3, Sk fa s PR 2 P E S B 5 A 2 A B
SR S5 H B AR/ f e 28 PRI B MR 25 S A A
Giit R L M ERHSEBRREREE, Wk 2,
WA 2 fros WML A [F ICA 150 | P 2795 B
AT 5T Logistic [IJH 23047 LA 2 75 A J5 30T
RAE , PR I 217 ROC # £k 20H7 , 45 1 oK
AUC {H4 0.821,

# 2 MEHEEM Logistic [JF53H7

Table 2 Logistic regression analysis of related factors

EAIEES B SE Wald x* P OR 95%CI
(AR 0.290 0.130 5.129 0.024 0.971 0.996~0.947
[Ffu ICA 5.844 0.054

[E0 ICA (%) 2.148 1.064 4.076 0.043 8.571 68.995 ~ 1.065
[m ICA (BB ikdes ) 2.862 1.185 5.837 0.016 17.500 178.434~1.716
P4 2E1 B, 11.184 0.011

P ZETT B (A BY) 2.266 0.927 5.974 0.015 0.104 0.639~0.017
P32 B (LB ) 0.288 0.744 0.150 0.699 0.750 3.222~0.175
P4 2 B (14 55 L) 0.829 0.841 0.972 0.324 2.292 11.917~0.441

LE - [RII ICA LATE 0N A xf B8 A 2755 B LA SUB R ) Ii; OR< 1 W R I 32, OR> 1 A fE R 3R

3 ORHTMELE A P ZET BAERR A b | i 22 R 4 1)

Lor R R S BT
Table 3 Description and analysis of preoperative hemoglobin
and occluded segments in the stroke
0.8 and cranial nerve palsy groups A A5
AR R
* J
i () (s
0.6F N
” ARHG M £LE A
# <90 g/L 7 3
ﬁ
04k =90 g/L 5 5
P ZE 5 Bt
e 4 0
0.2 B 2 1
WL 3 3
0 1 1 1 1 J ﬁg%g& 3 4
0 0.2 0.4 0.6 0.8 1.0 T H AT 3 {51 5 5 TR I A i 2 v B P 28 R AR

15

K2 flZrsE e TR ICA 1550 (P 281 BB R A ROC il
Lot
Figure 2 ROC curve analysis of predicted values of hemoglo-
bin, ipsilateral ICA situation, and occluded seg-
ments

23 mMAER AETENAREHIAMERAS S
MEREB LR
UNZE 3 I, ol 22 IR AP 2 1) 6 2 70 40 52 B iy
LA 2R A 4 B, BT o e iR (50% ) o A
ARHTIMELLAE <90 g/L HAFEIRAY 8 il i
BUIRZE P BB FEAT 7 B (87.5% ) , R 1 )y fisi
SRR R P 2 B TR S2 B

3 3 i

NPC F TR 167 38 5 B B S5 i, vl g
TAT TN Bl K P A A BT s AT 2 | S BRI
25 WAL i, A7 5l K i 3 ¥ 2 9, e LA 4 415 50
PR BRI RE S R SR, S BRI, HE &S
Bt BRI R ICA R FEAR R —F A 4L
MREIT T 58 . eI, T A B E ARG — T R
PRAEUSL PR R AT AN BRAE (Y B RS T P 2 L X T8
[ ARG T M 2T 222 2/ AT 25 2
(American society of interventional and therapeutic neu-

roradiology/society of interventional radiology scale,



IR KA EE SR R 24417 2025 45 7 A 4 39 4 4 4 0]

Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025 <23

ASITN/SIR) {042 4 911 | e 042 A 2995 kLA
ICA ; %f T ASITN/SIR 3 %% H. Ji5 3¢ 3 ik B 4 C £
R RR ) FE 0 B L 4 JE R AL ICA, IR,
ASITN/SIR 4325 Al J5 A PR I 26 PR 2R AN 25 % A if
FAER A WML 2R
31 MOAEASEEREBENXER

ARG A SR Il 2T 8 11 <90 g/L 11 A8
Him TR, 2R A5 #E L (P=0.024) ,
HL R ML 2T 8 T3S BT &5 R R
TEARTTIMLL AR <90 g/L HA fEMR Y 8 1 3 v
SR A B A T ), 3K PR AR I I 12
AT RESE 2 ICA P ZEAR S5 H BN A P A MR
AT K L1 AR AU B T
AR A0 A AL R B, ARAIE 7T A L 3 X i
TP SR B 2 OCE B AR E T, BIIL, 2 1 218 1
AN RIS S B a3t e R AR A AN AR, AR R A
SABRNIGIN, SR, th T H TR L0 1 EHAR S
AR R A D | X — S8 1 T e T 2R
(IS
32 HAEMICA RMUBREBEREKFEHXER

AHFF ST R ICA B = A il il — %% |1
IR S Bk AT T IR ARG, 3 A K 5 RN
Logistic[mlIH 538, F AT & BLAE RN ICA B | IEH
KAFAEABE S BRI 0 T, AR5 I KE K A A7 AE
)22 5 HA Gevt 2 S, H A ZEMIe 78 sl f e AR
Sk B, B G 30% (OR=8.571) , A i
GRS R IR T R S 308 OBk 78 B ML A
3 Fif . DI 3215 | & BT di b i 1 @I Sh B Y
LA AL T EUBZE ; Qo BB AL I & R, X
=L ES A AT e sk wi e R AR A S 3o B0 ok
R, FET LR & B, AT IEATAE B B Bk
JeE ol R ICA s i /B, sh ik ARl AL 1 & g
T S SO i B L | 2 P 2 [R5 N 3 ik
S, 0 A Hp R PR 2 R P XS B84 0
33 AETERSERERERENXER

NPC 75T IE 7 # 53 B0 N o0 ke S0 B firs
BB, X R R R A S B0 X
BWRE AL, A, R BB RS2 R
X3, bR AR AL s SR SR L 2L 1 IR I A AT 5 &
A PR 28 SRR SR A 56 ) 3L JES b R 4 S A O
X F AR LEAE SEAT S WA P 55 T AR i o B R AT 1B
MER R, H A ZE T BE R £ S TR A A RN
AU, FE BB BE i B i 2 AL
Bl Sty 2 58 B, Horb a i BOR i 24 AL B SR
DL P ZE A2 ARBIF ST R P ZE T B TR

HAWBEWE(P=0.001), B E R4 5B R
fER N2 (OR=2.292) , MIEERAER N EE
w5 TR, 42 & ASITN/SIR 4 9%
FUSEIAPES 2 iR . TEAR G AR 17 4]
B B R e BRI R 8 i), v ] 2E
FEMFARSE BE WA 4 ], 2 R N 3h IRt 28 ) 4 e
P2z REAR, a0 RS L BOR AR SZ IR
YOG FHREE O KA, TSR 34 E
BLR) o3 S, o S0 o S e (K + 9l 4 52 T A
TR 2 ik 2 A gE O Kk BT A R B R
LRy N = I N T R SR 1 a1
FEYED BB ARGE | e S AMIE P, A1 R
P20 I B LT 4 9 4 A2 g 4 55 Bl Ik S it
M, JIr LAY 6 20 5 Bt e P ZE ), o B 70 28 R 5
) AR A X 5 i, L = R Bl IOk HIR A 22 R O S

S5 AT B B P AR O STk, TR
WAEBA T VEAS BRAE A e a1 RATR b AT %
AR LAY R AT B A E 90 o/L DL, R
H I 20 PN B K2 458 1 LA A7 25 4R 1A FE T B, %
TR0 e 55 B LA /Y R 3, Iy g 1] 2
7 BT VA S B 5 X T 0 PR 2 UM 4 5 BE A R
H T A J5 2 A i A R % P b 28 ORI 1 XU
A S5 BRI AU TE B I AR AR 1 I 2 O E X TG
A NP NG T A A BCE 1 DR
IR FEE G, [, B R R IR AR 1 L
SRE 2 FUANBOR 4 35 1E H A9 1 25 5, X T CBS
I AL £, o0 1 I Lk PR ol 2 2 AN e R
Jo i A R KA LR I A R T Es2
AR JE AR SR YT 0 AR, T AR B A 1 s B
PR 2k 25 T AR B BE I/ N 25 903697, R 5 R RE T
BT CT Fl MRI 25 52142 K A

AR FEATA — 72 14 JRy BRAE . QAR 5% Ay Bl |
[ JEE P AT 5 5 (255 i BP0 S MR s PA) 2 R0 3 L5 1)
RERZ , ol eS8 Wi 25 ; @AH5E A AR5 A
Hh/ PR BRI B A PR /0 TE IR R X AT
REXT A BT 4l SRt il — 2 A R ) D | TR A 2 &
TR S B ER A B 2R BRIB MR A s I I
Y7 A R ke A JE S AR 32 B Xt nT e X &G
Hr7 AT s OWFFEAE NG RIGY T 1 rh 4 JE T 2L P 2
(AT BEEA T8 PO AR T BEAFAE— B IR 22

Sk

[1] Zhang YT, Rumgay H, Li MM, et al. Nasopharyngeal

cancer incidence and mortality in 185 countries in 2020



IR K SRR 2245 2025 457 4539 4% 45 4 10

<24 - Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025

(2]

(3]

(4]

(5]

(6]

(7]

r8

[

(9]

and the projected burden in 2040 population-based global
epidemiological profiling [ J]. JMIR Public Health Sur-
veill, 2023, 9; e49968. doi:10.2196/49968

XK, B8, A A S KR TR LR K27 I
MIIT). PESEHAMER R, 2014, 34(12) ; 1200-1202.
doi: 10.7504/CJPS.ISSN1005-2208.2014.12.28

LIU Bing, SHAN Peng. Formation mechanism and diag-
nosis and treatment principles of pseudoaneurysm after
vascular injury[ J]. Chinese Journal of Practical Surgery,
2014, 34 (12). 1200-1202. doi: 10. 7504/CIJPS.
ISSN1005-2208.2014.12.28

Zeng L, Wan W, Luo Q, et al. Retrospective analysis of
massive epistaxis and pseudoaneurysms in nasopharyngeal
carcinoma after radiotherapy[ J]. Eur Arch Otorhinolaryn-
gol, 2022, 279 (6): 2973-2980. doi: 10. 1007/500405-
021-07111-x

Jonas K, Meers A, Gao M. Complication of head and
neck cancer: carotid blowout syndrome[ J]. Am J Emerg
Med, 2024, 77. 231.e5-231231.e6. doi: 10.1016/].ajem.
2024.01.025

Lin ZP, Zou XG, Chen Y, et al. Efficacy analysis of en-
dovascular treatment for ruptured internal carotid artery
pseudoaneurysm hemorrhage in patients with nasopharyn-
geal carcinoma after radiotherapy[ J]. Front Surg, 2024,
11; 1451570. doi: 10.3389/fsurg.2024.1451570

Zhu WY, Huang J, Lu ZQ, et al. Management of post-
radiation carotid blowout syndrome in patients with head
and neck cancer; a systematic review [ J]. Radiother On-
col, 2024, 200: 110502. doi: 10. 1016/j. radonc. 2024.
110502

Tang R, Liu SX, Mao S, et al. Safety and efficacy of
protective stent insertion to prevent carotid blowout
syndrome at the distal internal carotid artery in nasopha-
ryngeal carcinoma patients: a comparison with endovascu-
lar occlusion [ J]. Quant Imaging Med Surg, 2024, 14
(2): 1791-1802. doi:10.21037/qims-23-604

AU, MR, SRR, SF. SRR HOT S A Bl ko R
CEAAERIRY T RIS [T ] ik PR - S5 WA B Sk 5P R
2024, 38(6) . 467-471. doi: 10.13201/j.issn.2096-7993.
2024.06.003

LI Haiyan, SHI Zhan, ZHANG Qiang, et al. Treatment
strategy of carotid blowout syndrome after radiotherapy for
nasopharyngeal carcinoma[ J]. Journal of Clinical Otorhi-
nolaryngology Head and Neck Surgery, 2024, 38 (6):
467-471. doi:10.13201/j.issn.2096-7993.2024.06.003
Plaforet V, Tournier L, Deschamps F, et al. Covered
stent graft for treatment of carotid blowout syndrome in
patients with head and neck cancer[ J]. JAMA Otolaryn-
gol Head Neck Surg, 2024, 150(11) : 995-1001. doi: 10.
1001/jamaoto.2024.3228

[10]

[11]

[16]

[17]

[18]

[19]

[20]

Wu WB, Zhang XB, Liu YP, et al. Stent pretreatment
for internal carotid artery exposed to necrotic lesions in
nasopharyngeal carcinomal[ J]. Rhinology, 2023. doi: 10.
4193/Rhin22.451

Yu KW, Ling K, Wu CH, et al. Endovascular manage-
ment of intracranial carotid blowout syndrome in patients
with head and neck cancer [ J].
2025 jnis-2024-022221. doi: 10.1136/jnis-2024-022221
BAF, WRiRAe, sKateks, SF. BRIE P S8R TR BN
KA ZEAR I IS BAEI[T]. R TR %5
&, 2016, 25(8) ; 603-5. doi:10.11659/jjssx.09E015118
LI Shaoxue, CHEN lJinhua, ZHANG Yanting, et al.

Role of balloon occlusion test in the treatment of perma-

J Neurointerv Surg,

nent internal carotid artery occlusion [ J]. Journal of
Regional Anatomy and Operative Surgery, 2016, 25
(8): 603-605. doi:10.11659/jjssx.09E015118

Song JM, Lan L, Lv YQ, et al. Study on carotid artery
stenosis after radiotherapy for nasopharyngeal carcinoma
[T]. T Cancer Res Clin Oncol, 2024, 150(5) . 273.
doi : 10.1007/500432-024-05788-1

ffgl, RERR, B 28NS T RWEIMLT ARG
JTHER[T]. AITE:, 2023, 51(10); 944-949. doi.
10.3969/j.issn.1003-1383.2023.10.015

RCUITE, SRR PRERAE, A SR SN sl ik
ASITN/SIR 7} FAl 5 i ZE SR M [ 7], Hp AR H- L M
SLHSMRHR R, 2020, 55(7) : 671-676. doi: 10.3760/
cma.j.cnl115330-20200224-00121

ZHAO Zhouyang, HUANG Lijin, CHEN lJinhua, et al.
Evaluation and embolization strategy by ASITN/SIR
grade for injured internal carotid artery of nasopharyngeal
carcinomal[ J]. Chinese Journal of Otorhinolaryngology
Head and Neck Surgery, 2020, 55(7): 671-676. doi;
10.3760/cma.j.cn115330-20200224-00121

Roberts DJ, Zygun DA. Anemia, red blood cell transfu-
sion, and outcomes after severe traumatic brain injury
[J]. Crit Care, 2012, 16 (5): 154. doi: 10. 1186/
cc11489

Sekhon MS, McLean N, Henderson WR, et al. Associa-
tion of hemoglobin concentration and mortality in criti-
cally ill patients with severe traumatic brain injury[J].
Crit Care, 2012, 16(4) . R128. doi:10.1186/cc11431
Liang HQ, Zhou YY, Xiong W, et al. Impact of radio-
therapy for nasopharyngeal carcinoma on carotid stenosis
risk: a meta-analysis [ J ].
2022,88(4) :98-107. doi:10.1016/j.bjorl.2022.03.001

Benson EP. Radiation injury to large arteries. 3. Further

Braz J Otorhinolaryngol,

examples with prolonged asymptomatic intervals [ J ].
Radiology, 1973, 106( 1) 195-197. doi. 10.1148/106.
1.195

Louis EL., McLoughlin MJ, Wortzman G. Chronic dam-



IR R T B MR AR AR 2025 4F 7 A 55 39 4% 45 4 1)
Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025 - 25-

age to medium and large arteries following irradiation
[J]. J Can Assoc Radiol, 1974, 25(2) . 94-104

[21] Cheng SW, Wu LL, Ting AC, et al. Irradiation-induced

[22]

[23

[24

[25

]

[

[

extracranial carotid stenosis in patients with head and
neck malignancies[ J]. Am J Surg, 1999, 178(4) ; 323-
328. doi:10.1016/50002-9610(99)00184-1

Luo CB, Teng MM, Chang FC. Radiation acute carotid
blowout syndromes of the ascending pharyngeal and in-
ternal carotid arteries in nasopharyngeal carcinomal[J].
Eur Arch Otorhinolaryngol, 2006, 263 (7). 644-646.
doi; 10.1007/s00405-006-0028-8

Weber AL, al-Arayedh S, Rashid A. Nasopharynx: clin-
ical, pathologic, and radiologic assessment[J]. Neuro-
imaging Clin N Am, 2003, 13(3): 465-483. doi: 10.
1016/s1052-5149(03)00041-8

XNER RN, 24k BT, AF. SRR BURAYT BOMUH
KO BT B (1], ST B A4k, 2023, 39
(10): 1201-1205. doi: 10.3969/j.issn.1006-5725.2023.
10.002

LIU Hui, HE Caixian, PENG Jiyong, et al. Carotid
arterial injuries caused by radiotherapy for nasopharyngeal
carcinoma: a review[ J]. The Journal of Practical Medi-
cine, 2023, 39(10). 1201-1205. doi: 10.3969/j.issn.
1006-5725.2023.10.002

AR, FESCHk, B S R T B0 Sh ks s B9
MR RE[T]. MR B iR BT 5T, 2021, 48 (11): 1041-
1045. doi:10.3971/j.issn.1000-8578.2021.21.0570

XIE Zhiwei, CAI Yixia, HUANG Jing. Research pro-
gress of carotid artery injury caused by radiotherapy for
nasopharyngeal carcinoma| J|. Cancer Research on Pre-
vention and Treatment, 2021, 48(11) . 1041-1045. doi:
10.3971/j.issn.1000-8578.2021.21.0570

[26] Pensak ML. The cavernous sinus; an anatomic study

with clinical implication[ J]. Laryngoscope Investig Oto-
laryngol, 2024, 9(2) : e1226. doi:10.1002/1i02.1226

[27]

[29]

[30]

[32]

Sekhar LN, Schramm VL Jr, Jones NF, et al. Operative
exposure and management of the petrous and upper cer-
vical internal carotid artery[ J]. Neurosurgery, 1986, 19
(6): 967-982. doi: 10. 1227/00006123-198612000-
00012
Corvino S, Villanueva-Soldérzano PL, Offi M, et al. A
new perspective on the cavernous sinus as seen through
multiple surgical corridors; anatomical study comparing
the transorbital, endonasal, and transcranial routes and
the relative coterminous spatial regions[ J]. Brain Sci,
2023, 13(8) . 1215. doi:10.3390/brainscil3081215
Harris FS, Rhoton AL. Anatomy of the cavernous sinus
[J]. J Neurosurg, 45(2): 169-180. doi: 10.3171/jns.
1976.45.2.0169
Najera E, Ibrahim B, Muhsen BA, et al. Blood supply
of cranial nerves passing through the cavernous sinus: an
anatomical study and its implications for microsurgical
and endoscopic cavernous sinus surgery[ J]. Front On-
col, 2021, 11 702574. doi:10.3389/fonc.2021.702574
Krisht A, Barnett DW, Barrow DL, et al. The blood
supply of the intracavernous cranial nerves: an anatomic
study[ J]. Neurosurgery, 1994, 34(2). 275-279; dis-
cussion279. doi:10.1227/00006123-199402000-00011
FHY, Mz, A, S5 RS DO 2R ALY
AR E S PRSI T [T, v A 2 SR B
AR, 2008, 7(2): 123-126. doi: 10.3969/]. issn.
1671-2897.2008.02.008
FENG Yugong, ZHOU Yunbo, WANG Yadong, et al.
Microanatomy of blood supply of cranial nerves in cav-
ernous sinus region and its clinical application [ J ].
Chinese Journal of Neurosurgical Disease Research,
2008, 7(2): 123-126. doi: 10.3969/]j. issn. 1671-2897.
2008.02.008

(458 . ZF5)



