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Abstract; Carotid Blowout Syndrome ( CBS) refers to rupture of the carotid artery and/or its branches. CBS is a life-threatening
complication of head and neck cancer after radiotherapy. Because radiotherapy is the first-line treatment for nasopharyngeal carcino-
ma, radiation-induced necrosis and tumor recurrence increase patient risk of experiencing CBS. The high mortality and morbidity of
CBS after nasopharyngeal carcinoma radiotherapy poses a great challenge for clinicians. To enhance understanding and develop
standards for application of CBS management, we organized an expert consensus on a comprehensive management strategy for naso-
pharyngeal carcinoma-related CBS, based on domestic and international guidelines and relevant literature. Emergency processing, a
comprehensive management strategy, and a clinical nursing and prevention program are presented in detail in this consensus, which
aims to provide a theoretical basis and clinical recommendations for more effective treatment of nasopharyngeal carcinoma-related
CBS based on pathogenesis mechanism, predisposing factors, and characteristics of imaging during examination.
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Figure 1 Different imaging and endoscopic examination before and after CBS treatment

A Left carotid angiography shows the formation of a pseudoaneurysm in the ruptured foramen segment (red circle) ;
B: The shape of the spring coil after embolization ( white short arrow ) ; C: Shape of the left petrous cervical carotid
artery stent ( white long arrow ) ; D; CT shows the shape of the parapharyngeal covered stent ( white arrow inside the red
circle) ; E. Nasal endoscopic examination showed parapharyngeal necrosis with fungal infection (black arrow) ; F; Metal
wires (inside white circles) can be seen during the process of endoscopic resection of necrotic tissue after spring coil
embolization; G: After removing necrotic tissue, exposed pharyngeal cavity with stent; H; CTA after high flow bypass
surgery indicates unobstructed bypass blood vessels ( black arrow)
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Figure 2 Imaging characteristics of necrotic tissue

A': Pseudoaneurysm in necrotic tissue ( asterisk) and wrapping 50% internal carotid artery (large arrow) and vertebral
artery near the edge of necrotic tissue ( small arrow) ; B: Air containing cavities in necrotic tissue
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Figure 3 The blood vessels in necrotic tissue need to be considered for interventional treatment
A CTA imaging shows extravasation of contrast agent near the bifurcation of the common carotid artery ( white arrow ) ;
B: The exposed common carotid artery ( white arrow) is surrounded by necrotic tissue; C: Types of blood vessels that do
not have contrast agent extravasation but require intervention; D-E. Necrotic tissue and tumor lesions surrounding the

internal carotid artery ( white circle and white arrow)
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Figure 4 DSA images of various CBS

A-B: DSA shows the formation of pseudoaneurysms in the ruptured foramen and petrous segments of the left internal
carotid artery ( white arrow) ; C-D: Formation of pseudoaneurysm in the neck segment of the right internal carotid artery
(white empty arrow) ; E: Left internal carotid artery occlusion and formation of pseudoaneurysm of left occipital artery
(black arrow) ; F. Contrast agent leakage from the ruptured segment of the right internal carotid artery ( within the red

circle)
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Figure 5 DSA manifestations of common carotid artery CBS

A: Aneurysmic changes in the petrous segment of the internal carotid artery (black arrow) ; B: Small protrusions in the
neck segment of the internal carotid artery (black empty arrow) ; C: Segmental narrowing of the internal carotid artery

(black circle)
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Figure 6 Protective treatment of extracranial carotid artery stent placement
A; Invasion of the extracranial segment of the right internal carotid artery with pseudoaneurysm formation ( black arrow ) ;
B: Pseudoaneurysm does not show up after placement of covered stent ( white arrow ) ; C: Metal marking points on the
covered bracket ( white empty arrow )
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Figure 7 Implantation of covered stent for pseudoaneurysm of left internal carotid artery
A; Pseudoaneurysm of the ruptured foramen segment of the left internal carotid artery ( black arrow) ; B; Aneurysm does
not show up after covered stent placement surgery
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Figure 8 Comprehensive treatment strategies for embolization, stent, and bypass surgery
A: Hand drawn schematic diagram of placement of covered stent and spring coil embolization for nasopharyngeal carcino-

ma with carotid artery burst syndrome ( treatment of CBS can choose covered stent or carotid artery embolization ) ;

B-C. CTA status after bilateral intracranial and extracranial vascular bypass surgery during the same period; D-E. CTA
after staged bilateral intracranial and extracranial by radial artery in high flow bypass surgery

AR — 2L GE 0TS i BBl DR AR B A TP AR
PR ZR K it o SR, X T AR PPl e vk 4 M 2
250 PN Bl Jjk el A7 A XU BTN 3 Dk AR AR, i E AT R
ST AL TR AR i L VAL T S AT S5 B
IR R P E | 23 TE I 22 A2 0, iU O AR AR Al
SRS SN Sk CBS [ BUMEBE IR TT LT3/ 2L
5 60%/40% % 2 0.8%/2.3% , T AE) TR
WEZHET 1) 2B, DRSO T B2 d T3
P R PR e SRR S8 155 1L SO I TG A A Il
Ui R A LA 308 o A 5% B ) L AR AR T
PG PAY I A T S 81 A 2 AR LN Sk Y

FH T AR TV 0 0 0 1 AR 1 A, A o 1
IR A Sl DRSS LG Tt Sl s s T i

Ja 5 JEN R ENUE BOT Kar 45 5 1Y B SN 3h
KAEHLA

R BRI, X T 2P 249 (Acute ) CBS,
FEA T B ZE i L 0 1 A5 S0 M) LA A B R0R o H
B T2 B — 2R 90 DR B o ) B S Atk s, —
uti 2R SRR T T LA ¢ e P PR 4 ) Y af, O T
W, PR PR 5, 222 Fh iz 54 AT 1l ( hemostasis,
airway, anti-shock, transfer, endovascular therapy,
HASTE) S5 R0A A LA BB TT , SI i 250 50 ik
FRBLEFEAE Y L2 A0 P RS T DL B ) 2
AT NIRIT T
5.2.3 1k A BEA R bR

@ FIRAE B 1 2 B W S B AR kA5 1k ;@72 h



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 <11 -

PIAST: B I A DGR AR
5.2.4 I IRYT A AL B

F1 50y Ik il 24 i AR A AT S B 20 Ok i M AR
ve, [T s R K2 BRIE MRS IR 2 &
BAFAERIE ~ P EE BT M T 9% B RS B, 2 & A
HH I R, T LA B AR A, EL (B A 56 1 A
AR D Y R R A o e D R 0 D)
TR I R AR 5 4 R 22 RS R R I KR o AR
e AT E VNI, DAOR B S0 1 3 g AT 0 g
REIEH AT o B R T 75 O AR iR T
B WIS 00 A B LIRS IR YT, R
Ji 41 4 S SE B 0 HE VR AL R sh g B SR SR
W NEE, WK TR SN EFETE R
THRHAYT XA D H AR IR YT R
W, MTOEABEENEESRSE T UMNE
FEN TR EIENBRE TUL O 8 AR
TR SR, B R R G P AT BN T 51 =
BEENSENEA,

LRSI ( Acute ) CBS 11443 5 8 B AL
I EEEIRA . IR T EN B kR ZE AR, R 5 &
MR LT ABLEE 2~ 3 d, B 1 Bl v iR A

HR A S e S FZE W) ) AN ] 44 B oo TRDAS [] « f Ay 20
1 JE R, B RK IR 4 72 h MR, LR 72 h 1Y
R, BR9E 48 h NIKkER .,

6 FENAKIRRESIERITRED

IR BN [ 2L L5 5 8 IXURS: PR 28 2 T8 B 114 5
BN TR T S A ER IR L A ], B e B Ak
B, TEERINFCLE JF AR 17 DL A 5 U8 52 81
TR PRI SR A RO . BTk AE , Sl ER CT
MESIRIE WAL S SR OC R 1 R4 F-Be, 82
TRITEIKRLEE , 5 CT/MRI 75 5 8h ik 2 1 4K
G, BIRE CBS CITIRIEAS —W], kA
WA ) — AR T 2 CBS RY KU 3R, R T i
JOE R S CBS 1Y AT BB B 1 XX — 155 B 14
B ANG Y OT 3 AR R R B A B Rk
RBERI N BT A H R Bl B A R B2, SR
AL 25 7% FE ST 301 JD TR T 450 A ) A P s SR X
AR AT 5 PG I AR 7 D01 7 78 M S A el i
el 4] 7 5509 2 ok sl i &1 it PR 3l ke A7 + 550N 3 ik P4
FER, WEHN, 1E N BT T A Hh A BL A N 2l R R R 14 8
#(CBS 1 H]), TR BKEERI A MBI AL B b
AJTEAR G S R V5 B AT S 3l bk 89 1L R T

EEl
H

PIEEG AL, Bz, TR A8 B A CORU s T XU
PRI 2 5 (2224 IXUIG: IR 28 S A1)kt f s, RUERL U531 Ak B4R (
CBS 1 . I ¥ EtEiasy) .

7 BB RGE SR KIPE

7.1 RBETHPE
7.1.1  PHAL R E A BAE N

A DX 7 B AT A A AR W 58 s R
Sihhm A5 K A2 CBC I, T e AR LA v AR
SRR RS R SR B AE O, 0 R A AR AE R T X
Borml b F SRS 11 B RS, R a7 R A B R
EATH R, W 4 TR) Bof e 8 7 5 ko T (0 L) A
7 ORUH JKGE 8 B0 KA ) o PP A AR S5
Bk B 51 sy ok 7 o0y 15 45, %o TR 2 i R A T
PEAT ERON 251 20 Jik R 36 0k it S ot R A TR DA AR FE I
7, Y IERE
70,2 ARFEIT R TE I i A RO T Y S e

PREK A AP 5 25, Un Bl A8 2 T ok 11 s PN T 95
B, s B IR FERER AT, A B 1R IR AR,
ERBE D TR TSR R
JEIB SR T AT IR E IR
7.1.3 OBERpREE

EL N EB A P28 D P, i 1 s i
H &, B S B EWEN O, NIRRT
ARMEANFEAT , AR 25 B S K -1, A4
FARI PR N BRI, i WAL
O, B A C RN 1 R R B A B 2 S
Fr iR DB O BR A X HEYT .
7.1.4  RArHER

TS s M EIR NG, S S FARERE
PIARTERG 6, 7 i JDkGE A, 20 B A 57 X
S TR N W AN RO 317 & = g G 0 s & VR
BRI 1 kg EA VAR, T REN ATRITES
T 1995 B K s s 3 28 3
7.2 ARepipmgts

FARBA P LT AFREZMEI, 2EBH
NA AR T ARG, EREFARAE (L
BEFARE) MREME, KR T RIS 5
K
7.3 RiFHE
7.3.1 AT 4 W K g

BEMATARE (HE A TARE) & EH G
Ji 37 BT Lo F W W R AL L PR I e



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

<12 Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025

T K, 30 min W 1 UK WA R R RS B A
W AR S MO B 2 h 1 Ik,
7.3.2  FRlSETH

SR ORRRAM ML, 2R N B 30 24 h, 285 8
BT 1 kg AAVASIEIA 6 h, AR 350 5 Bk
T, VSR SR i AT T8 I R I, AR 2 i) 2
5 Sl K Bl B v i B JER
7.3.3  FIR A e I B

S FHR 1045 A% € S5 fme W UL O R E A Sk 0
R AREE NSRRI 1) R RO S B
Y5 | AL BT A S AR R A IR KR, v
IR 25 | Jmy 3 vk BB SR TR T 4R AR K RIE R
SV G , 05 VI J& A 1 shE G ), 0 22 i) 22 B
W fift FH k9 24, 46w R Sk, 0l /b SR U0 1 Y 5Kk g
A ) 200 Ok R U0 AR L O TR ) R 2 A
B ARHA T B2 S 38 ZEY T B R, — IR T
FRR AL BR A AR T 38.5 €, T ot — 4G A HE
TREB YL T BE , 3% e VR A7 HH OC AL 304G 2 | AR 8 9 17
G HPUER,
7.3.4 S AR

ARG F 53 B DR S e P 4% B IR R e s i
BTG O, G B S s L IE ) R A il . L%
BE O B Rk, AFARBITE
TS B SELFE W) 5 Pk I, W AR 2 % R R AR .
7 BEE B A R A T PR AL R
7.3.5 Oy

FEZ TR YT B S Wi 8 B BT A%, n
S J A FE I SR T P Oy i PAE e
W EIEIATEAIRYT B H AR KT O
PR e S I I A B AR KK T 2 RERT R R 1~
3 min, AT 32 1) £ 25 WG JE TS A K R Ok 5 VR ]
DI P AR TR O e 1 KA, g iR D
Z UK R FE K U8 11 s B RS ) A, e ik
wE e RHES MBI OS24, vl e OSSR Lk A
HEGEEE . XTI S H R 0 B,
AL 1SR 25 A
7.3.6  WEAR AR HE

FeA ARG H K 2R R A4 2, JRydk b
LI, 4 %F MR 24 h 375 AT P I 8 B O 4 E AR
F 2 A4 | DAY A s T i) 25 DR AR
PR IR I VR AG B , VB2 8 0 i AN DAL 4t v e
IR i

7.3.7 REPH

RS R 2S5 Ak LS B R A 2
B SEO VB A SRR R
Yy, XS R AR AR ] R B R S SOK Rkt
o E ORI E ), e S AL, X T R Y
BETTLUL O E A S S, SUER R 5 s L Yyt
ERBNES T TFTEAREE,
7.3.8 Ik E RS IE

FEE DRI T 22 AT Hhc # KL A0 R P K
EEAR(PICC) K5l 58 S5 # IS | fRIE S
EAET HAm Y, SOk T 4™ A i 3 0 B R R
BRI R A SR A TR, RE IR LR
BT A TE Y B AL ARGE AR R 1 e
A, LRI A WS RIR B 7E (33~36) T,
XTREFETE 100% , 7510 A6 A S 52 9 25 18K
Bij k7K 75 5 238 e i S R s AE B Y,
Higsk, AR, SRR g, IR BN
[T 25 Ak, SEFT IR, U8 i A AR B
K, WBERE, & MBS, (RIS, B
W i 30 Y 5 g IR T 4 A U F ORE, BRI £ 0
W AT T A FRK 77 L 1R 2 5 AR 2 A 400 1) e e e
WL, WORI R TC e, FIRRE,
7.3.9 EF T

o B R G I R RS, SR S R
PO, ARG TS SR AR, 5B R
B, B BN 53N A A 0 BT C TR, A5 3 R 1Y)
EAT, 598 NS RIFRI B C R,
7.3.10 HiBiE T Kb

RIE 1 ENEZRE 1 G LA E IR A&
RRR B, AECE TSR ML BT )T . PR
PRI B A B R K wh s £ J Bl iR S
B R B R KRB LUEIR 5k B R
W EY R T, ZEH B S MOoKR ARl
W, EWI1SE A BIET | S R g IR Sk
FHR CTA S hZE I i I A5 15 SR AT, T fiff S MR 0
AR R I AE A L, A R I S AR
A 0 B BHR BEREE

8 N
TRl & B0 LA K K bsf A 3 80K e 0T S B CBS
BN EHRN ARG TR, R U — &5 UhIE
A RIA BMILFIIR R , A RE B I P KR & p A=
A kR LE SRR IR R B R, WK 9,



AR A FE MR R 224 2025 4R 7 1 56 39 45 45 4
Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.4, 2025 <13 -

[ msibin, mpces |

CBS 1 (ejkm) BT‘»| CBS 11 (&4t

wm |
BN | oss @ | B
S HHCTA Py FEHCH : IR
BLUHMRIHC TR Ak 56+ 45 1L
DSA Pr— oL+ o O KSR
| DS J s |

L

Y
=T [ttt |

RS2, BOT(+) RZALF, BOT(-)

RALF, BOT(+) —— Y o
i P 51132 T @—’ Bhlkie: 2

R, BOT(H)

THHAIT
BB TR
ELHMRIFC (b ARASEF, BOT()

(G 2SR

A

< <

< <

59 CBS Ml RALHL AR B

Figure 9 The clinical management process of CBS
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