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Abstract

Background: To assess the multi-detector computed tomography angiography (MDCTA) features
of carotid body tumor (CBT) and its diagnostic significance. Methods: The three-phase MDCTA im-
ages, pre-contrast, post-comtrast arterial phase and venous phase, of 26 cases of CBT were ob-
served, and the tumoral mass was divided into 2 regions: Markedly enhancing region I and mildly
enhancing region II based upon the enhancement pattern on the arterial phase of MDCTA. The
enhancement degrees were compared between region I and region II in both arterial and venous
phases, as well those compared between arterial and venous phases in both region I and region II.
Both density increment and real density were compared between region I and carotid in the ar-
terial phase of MDCTA. The MDCTA categorization of CBT was conducted based on the distribution
of region I and region Il in the tumoral mass. The maximal diameters were compared in the axial
plane and in the longitudinal plane. CT-pathologic correlation was performed to identify the his-
topathology of both region I and region II. Results: The enhancing ratios of region I exceeded those
of region II in both arterial and venous phases of MDCTA (t = 7.95, P < 0.001; t = 4.07, P < 0.005,
respectively). The enhancing ratios of region I were higher in arterial phase than that in venous
phase (t = 10.38, P < 0.001). No significant difference was shown in region II between arterial and
venous phases (t = 0.53, P > 0.5). The density increment in region I was lower than that of carotid
in the arterial phase of MDCTA, as well as the real density (¢t = 11.06, P < 0.001; t = 11.13, P < 0.001,
respectively). Eleven CBTs of type A, 10 of type B and 5 of type C were noted in the MDCTA catego-
rixation of the 26 CBTs. The maximal diameters in the longitudinal plane (53.2 * 16.8 cm) sur-
passed that in the axial plane (38.7 + 10.3 cm) among the 26 CBTs (t = 8.43, P < 0.001). Histologi-
cally, region I was composed of abundance of tumoral cellular nests and blood vessels and rarity
of fibers, while region Il was composed abundance of collagens and rarity of tumoral cellular
nests. Conclusion MDCTA reveals the heterogeneity of intra-tumoral texture and configuration
of CBT, which possesses vital significance in the diagnosis and differential diagnosis of this tu-
mor.

Keywords

Carotid Body Tumor, Computed Tomography Angiography, Diagnosis, Common Carotid
Bifurcation

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l8

i 5)) ik #4984 (Carotid Body Tumor, CBT), &3k WHIE, &R T 33k 7 X (Common Carotid Bi-
furcation, CCB) [1] [2] [3] [4]. CBT & TIlLfl, ¥&I7 EEFEF-RYUIBR, AuiZ KMk DSA T2 Mg
Bt it Sk LA AR H K fL[5] [6]. ARIT CCB 5 MR SR, Wipp &8s . MERSE, Hi 5N CBT
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[1] [2] [7] [8] [9] [10]. [RIik, ARATHIIERGIZWI#EE CBT i6y7 7 RHIHIT . CT. MRI SO % 55 £ i
N CBT iz Wi[1] [3] [4] [11] [12] [13]. MRI e RRRIIALE . TEA SN ILE, (Hi5RGE R
£, SRALZLNIRLE ML CT, KA KAL) [3] [4] [11]. B RfE, IR AL 5 % (Color
Doppler Ultrasound, CDU) it LE 38 pli A%, 1T 224800, 2 /1 BEARI CBT 04 48 KR N I [3] [11] [12]
[13], T4 CBT 4 iz ik A i ic s A8 R /) A /2 [12]. 49 4l CBT f¥] CDU 7t i7~, CBT Rk
(ke R 96%, fr T LI 2 4] CBT AfeREL, FRGEMm ki 3 h 76% [12]. BE#E LHERN 2%
CTA (Multi-Detector Computed Tomography Angiography, MDCTA) Il S, - VR0 2% ()3 1ok 8 56 5 B
CBT ZIk &Ik % B AR Ak K [R5 S A ki 52 BONIISE . N FH MDCTA #E4T Shamblin 432%. CBT 241
TR A Hp 2 1 B AR Hi PR S S B 25 25 Pl S5 78 O 0 [2] [14] [15], (HECKFEARK) CBT P44 1)
ZHHRIN S MDCTA BIF T AR WARIE, A SO 2 HHRN 28 MDCTA 1) CBT SALRFE J H 4 215 56t 512
W S — R

2. MBSRE
2.1 ISR

WA LR RS —EERE 2012 4F 1 A& 2022 4 12 AlH) 24 PISFARBRBEIULSLH CBT B#H K
MDCTA SifERMmE R . gINbRiE: 1) W RAT CCB; 2) 2 MDCTA = HAK% 52 % Hah k.
FrKHRT AHVCECHER . 3) FAMNBRGIRL R . HEBRbRE: 1) SRMEMIE: 2) By RIBF hE 5
i MG S . 24 ) CBT, NI Mat2, AR 1 AN H~10 A%, Horp 10 1 10 Mk 23zt
Bk 136, otk 114, FR 11~60 %, T 349 %, BT 335 %, Ltk36.6 %,

2.2. MDCTA &%

TOSHIBA Aquilion One 320 HEFR I Z4)E CT, R &8 95 /% 160 mm. MDCTA i ZaR: &Kk
S ZAKEAANER K = AR, Sk IA-S KO (R R 35~40 s. Bk A4 B Sure start 4#i{ 5 3, ROI
i B = BIBKAC AR B, ik CT A > 220 HU B8 % BE 1S N 40~60 HU fil k945 . MDCTA & &
120 KV, & L 250 mAs~300 mAs, BRE 51 0.27 s/fEl, 128H 1, E/F 0.5 mm, EAEE 0, 1% 0.468 mm
x 0.468 mm~0.625 mm x 0.625 mm, =475 EA Ik 5 E &M, 4% 25~30 cm. £/ kL 4 mL/s~5
mL/s T8 9T G HE 7R 2 e (BR300 mg/mL) 60 mL~100 mL, %#% 30 mL A= ¥ Kb, £tk E
B B VE S 23 (Ulrich Medical) 2l .

2.3. BRI

=HE GG, AL, ek A SRARTHN) MPR AR FE =4 3 mm~5 mm JZ/E B . ZhliKIHE G E, £ MIP.
VR #2077 A 35030 B0 ik B, DL e AR R s XU 3500 B ik S 3N A Bl Bk O H bR . A FR I e N
(Dpost-Dpre)/Dpre, Dpre “F-#1% )%, Dpost 35 )5 % %, ROI B T&E X H.0r. MDCTA 3l ik 1 i) % 5 4
JN{A Dinc 24 Dpost-Dpre, =f7% {E Drea 4y Dpost.
24. IRAR

1) 7t CBT S N ERH RS M 2201, AR¥E = IR Bl CBT s b AN A, BIgdZ50 0 2 X
| IX: iR E i, 1 IX: SRRt i, 2 Xm0 al BN . ik

VXN KRR AR R S, A R | X 1 X EDRKI O R R SR AR 2 S . LA MDCTA
FKI | XA 2 2 Bk ] Dinc % Drea [ % 5. 2) CBT 434, ARAERIMKRAHE 11X 11 X IRH A L]
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JorAi, CBT 7rh 388, AR, | XEER TR BIX IR, 11 XA TR de; B &Y, 11X 1 XA REL
NARZE #E S A s C B, AR B L XKRMIRR, 1 IXRsrb B B . . 3) R CBT M2 [l A= KAF A%,
MEIAIAENIE . RANIER, W CBT iR Al i KA 590 m i K45 % MPR. MIP )2 VR [ |- CAB
TEAARAG . TR LRSI BN ik SR AR B, 4% Shamblin FRrufEEAT CBT 2344[2] [4] [16]. 4) CT-Jk Hx} I,

ML | X 1 X5 KA, 8T HE Qe e s AR, B 2 XIWH %R, 5) FTAF
i) EH P 44 TAE 10 4F DA BHER DT 58 e, AS— S5 B R B e e o

25. GeitFEabiE

NiFH SPSS 25.0 Bt AT: FOXT t KEIG Gt b . TR KR LIS + ARHEZE(X £ )RR, CBT
WO I KR SN KR Z 5P, BLP<0.05 AERERITHE L. | X 1 XL FEE LIS +
PREZE(X £ S) RN, 2 X2 (8] J 2 IXTESNIKIA . kA < R FE AL 0 22 ek, LA P < 0.05 AZERA S
2 o BIKEA | XAk Dinc. Drea AX%L + FRifEZE(x £ s)FRon, —# [A][1) Dinc 2 714 Al Drea
ZmtE, AP <005 NERASRITFE L.

3. &R
3.1 FRETHER

CBT iy 21 41, XM 3 41, 3L 27 MR, 26 MTFARVIER. Hb A F20 12 4>, A0 14 4>,
15 HIARHAT BNk DSA T CBT ftMzhikke 2, 22 ) 1~4 RPARVIERE A, Hrb 1 6100 CBT /&
4 AP fa AT WUk 2E S AR IR . 24 ANMEASEREIRR, 2 AN RDR A JA [ ™ SR E SN S sl kAl 138 2>
PIBR. A 3 5] K 3509 Sh K BEBIRAT B IIKEE B AN AR, 6 (T8 B AU sk - SA BN TIAE, 3 BilAT # ik
BREABINK, 22 NI

3.2. CBT A X

DASTG L R, R RS BRI, RE b ET, KBRS KEE, BgeE. it
CTA Bk, Btk | X BEsmi, %M TRZEmMIA SN | XEERRERL, FEET 11X 11X,
I XZ b, RFKE, | XERTHIE, 1 XA bR RO BB i &, & B L5 (1A 1),
25/~ CBT I | X X FhEN A% FE ARk, AN 1 50 &5 kO3 FE Al = T3 Bk . 1 IXAEZ) . #1025
N, B HEE SR BB . CTA Zhlk | XERibtm T 1 X, Bl | Xeatbm T 1 XA
224, I AAMET 11X CTA =333 26 /> CBT 2 X AR L, W& 1. % 2,

3.3.CBT &

26 1~ CBT, A% 1174 2), BA 10 (4 3), CHI5 A& 4). AR, Bk def 1 X £
KSR TR, BE ERPIAEE. B BURARN 2 XARLHEHT, 2EPRREFE RS, C 2
BRI X AR

3.4.CBT (I=#RIC

26 1~ CBT #4k4F CCB [X, FAKRLL CCB ML 21 4, i+ CCB Ml 1 4>, £+ CCB Pl
4/, 26 4~ CBT ¥ I CCB fAARRIFEREIZM . 7K, 2 UK. 25 4~ CBT G&esiashikices, %k
TR N AP SR , AX 1 194 R R T CCB N . 26 > CBT BRI fie kA%, Yt iy fie KAz, H
BAE 3. Bk MPR. 3D MIP/VR & 1, 21 ASv] WLt Mnshfk, 240 B BEAcIT M s ik A 2847 1 [
B, 55 MKRIER. 3D MIPVR E L5z fikE s [0 B R EIIE 19 4, RICNESIUE S K
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e )% 3T AT v 0 S 2 SR e R AR BRI 7 A, 297K CCB A R Fn A B i (14
5. [46). R4 MDCTA &I, CBT f#] Shamblin 70409 1 4 14\ 2 2 34> 341224, SARBFTAYE .

3.5. CT-iRIEEL &R

HE Yotz T AT LU« AN R (8 40 i 5 18D o R4l MO HEZ SR . ANtk S RIRBER B A
. SRR E M, BREFEE. SRaE0R, FEEARE. ME&EERE, o, ZaR
BAG W, D] WAL . IR SR 40 M [ (A mp D = R M4 . SE, REZDAFRIL
Y 59k IR . BIBREAS . s ALK IS Vimentin, CD56. Syn. NSE Al CgA %k, 1fj CK. GFAP
AINF LEIE. MDCTA Bk S EET B BoR, | X N+ & MR g f s . s, R4 (&
7): N X DA R EF 4R 3, A 2 A2 oA b (1 8).

K1 =08RS 2 XK. 1A, SFE: 1B, ZhKkN, | X BT, 1| XEMoR(Fisk); 3C, #ik
B, 1 XERAEAE, 1 XL R

B2 AR, | XA TR BT, | XA RCR), FREL.

3B M. RN L IX L I XA AT, SRR E), 2250 S5k CREL AR #T ) 30403k (40 78 i)
2 JE AU A .

Kl 4 C AL, JRRSRACIIII, JaHsR RIS E), AL T BBk Xy, FN kA2 Ja SN AL (FE
) BANKZ TR (4 ) o

553D VR S5k EH. A, ShikilH, B R CBT (), L. GHESMACHET) . Forshlik(4nn);
B, VR liRAL, BNk XX ARCHET), Bk Sk st sh ik k H At sk (4 67): C, VR &R
WAL, FENRK Y XA E I RKCKHT): D, DSA SoRFANINK & H B4 5 Bk (405 -

/63D VR 5 MPR. A, ki, AR CBT (Jufr), . AN Ssrshik(@ndEn); B,
VR REFARAL, BNk XAZ R §RCHED, 7 XIX KRB EEI; C, MPR B R/R35N k7 XX IR
RIS R 2R (AN ET); D, DSA EIREAL sl kLI i 4 /Nt if 20 ik (40 ) -

BL7 0 XN R A, K I8 2 A 55 CHE S5 15 ) R G ) of A5 1 4% () )53 (40 2 ) (HE = 40); B, R4
M, ARG CRH BT, R 200 it B ) 2 4 [ [ (4 22 ) (HE x 400).

B8 I IXEE FRM. KR, FZRRIEAYECRH B ET),  FCR e g /N 198 5 (40 BB 575) (HE x 40).

Table 1. Comparison of CBT’s enhancement rate between region | and region Il in the tri-phasic MDCTA
# 1. MDCTA =HA#3## CBT I X\ Il X3B{LERELES

— fmom - —
e PANY ; Zh k3] iEdine ]

I X 4.08+1.71 2.22+0.99

X 1.55+1.43 1.40 £0.85

e EON t RS, MDCTA BIBKHA. Bk, | XEsaiksm T 11X, =50 B3 =7.95 P <0.001;t=4.07,P <
0.005). | X Bh ik WIsEAL R = Tk, 2 5A B3 M (t = 10.38, P < 0.001); Il [X 3. # ik 15840 R 22 B 6 2 2 1% (t = 0.53,
P>0.5),

Table 2. Comparison of the density alteration between region | and carotid artery in the arterial phase of MDCTA (units: HU)
< 2. MDCTA ®IfkEA | X5 MzhpkBE LB (AL HU)

T mEER

WEE A R
I X 188.9+52.4 235.9 £59.2
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BNk 391.9+119.8 441.7 +148.2
VR FOXT tA 3G, MDCTA B | X 125 B 8 e A 2 FE (B3O T3l ik, 22 7 B35 M (t = 11.06, P < 0.001; t = 11.13,
P < 0.001).

Table 3. Comparison of CBT’s maximal diameter between axial and longitudinal orientations
= 3. CBT B S HAELER (B AL: mm)

WL A Lt ]
= 38.7+10.3 53.2+16.8
B tREES, 26 A CBT BRI M KR K T-Hifi i K2, Z 557G RE (=843, P <0.001).

Figure 1. Tri-phase scans and 2 regions
B 1. CBT ZHif5 2 X

Figure 2. Type A
2.AH

Figure 3. Type B
El3.BA
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Figure 4. Type C
4,.CH

Figure 5. 3D VR and tumoral display. A: Arterial phase; B: coronal VR; C: oblique-coronal VR; D: DSA
E 5. 3D VR 5EEREIM. A: HEkE; B: BIREIVR; C: #%IK VR; D: DSA

Figure 6. 3D VR and MPR. A: Arterial phase; B: oblique-coronal VR; C: MPR; D: DSA
& 6.3D VR 5 MPR. A: zifk#; B: #%&M VR; C: MPR; D: DSA

B 7. 1 XETRM. A: HE (x40); B: HE (x400)
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Figure 8. Microscopic finding of region I, HE (x40)
B 8. Il X$FETFRM, HE (x40)

4. it
4.1. CBT BYIGPRBIRIFIE

CBT, RAETHBNKEKIBIFIA TG, BTN W, 25 2 A2 58 (1 40% [3]. CBT
WURAETARMTAER, Rommigy 45~50 ¥, etk . JLEIREIA WARGE[L7], AR Foh 85X
10 % . MR KRB BB R e e s e, WA RSN3] [4], A4 389%0MH B J sl /K. 1
BB AT RN I P tRod gt e [18]. CBT & Mpt, FEEHMAFABIAK. BB AR AHT kR 28 AL i 5)
BKATWc4E CBT I R G LA AR i . FARVIBRSM AR ZER 1~2 K)a 2 A BET, — 7 miH ke 28
GRS BRI, (RIS 1k e 38 [3] [5] [6]. AL 58%(1 T AJR I AR 1 205N /hk DSA i e sh ke
FE, WD TRFH L. KR L, CBT i 4P 4B B I I S i (1 70 iR ER K/ 1 em~8.5
cm, OB, RNIRIE. WA L BEVEAR D U BN AT AR SCRRAR AN ET A S [R5 SRR
AME S5, SRR >, T anRiias, wpoas, B KMRIRE, ROUNE Hai. 24841
LE2HFA—, HEBAELAAEIL 2708 IR A4 4 A% [3].

4.2. CBT B9 MDCTA SB{4LIFHE

W CT ERpR R Eagtl, REAMEERE . PrrelG)E TR g i S R3] [4] [11]. A
S HIE MDCTA IR PR ik 5. 3% gk, 5% S3Mah kA 24 [7]. ARATTRE R, CBT R4 3Ilki R
B, {H MDCTA ) Jik AN K S8 s 5 A R P38 R 2% 82 35) B RIS T 3080 ik

MDCTA [t 7 CBT WHBAR LM R R, CT-R IS IR MR, | IXAARFEREM L. M
RS DA MR, DT ERL: 1 X AEMRIE R A, RS ET, 3k
o XFNIBALRENZESR:, £ MDCTA kI EAEA . IR R . — I PR RN, SUAfx
oo Z4 2% FEXT LU AE PG E IR . Rk, il W5 MDCTA ik, fEfE CBT MR A & i
EVER o L IX L 1 X R R b BB T 5, AT SR ECRCRII ERZE 5, | X O 3 1408 35
1, T EA T DXy N TR I AR R AL, 255 SRR A R SR S AL MR, AU 2
PLHRIE . Tk 24, 4TI CBT i MDCTA EBL, AR4E | X 1 X 45 M ER AN
AR, AR T CBT B9 MDCTA 4381, 3 e A R L, | XIRGE 11 X5 C Rldpsdy, 4Rl
Zitt. B AR R B 2R, R R AL B N R AR L AL B 1 X, DUBE R
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S95mfb R . CBT ) MDCTA 735, &7 CT RIE SHLURF %2 RIKNERER, BT RS TR
MDCTA %} CBT Hi2 & Y.

4.3. CBT BYZERICHHE

FHEBKAALL T CCB HIAME Z B AMI, Bk, CBT HUSAETEAE K7 SR EFN . #osh k4%
K CCB ff1, ##% 4 Lyre fiE[3] [18] [19]. LA CCB Ay Coa EFIRIE, & CBT MM #AT e s, A4
26 > CBT, k& 1 RFRT CCB AW, 45 5 AR Ol B CCB 1Y, 34 WJR A4 B3 3515 B Jhk ot i A
A kT, SR KRR . 26 A CBT AN KL T A K&, SRHSuashik. i
WANSIIK AR AE K, J& CBT MR E A K T7 . Cik#fiE CBT wl [ ML E MR, FEFAREEYG
WIHE[3] [4]. DRIk, T CBT () CTA K, MyEEwa Rl LR K&IL4E. MDCTA |- CCB Alg kS
AR IL, WA CBT B IEMELR . A 26 4~ CBT, MIP/VR L BUREA S BN S 73%, H 74
KR, A By CH& 2, 4, 1A, HIL[EFE SRR KR EC TS, 2 RO AT [R5 380 ik,
[ B 110 2 ik o L S 7 Bt L Bh KA /0N o B 7 45 MPR 88 A5 i Al D0, DXL, TE0R AR BB L R MIP/VR
454 MPR 2R L 1[1] [2] [12].

4.4. TS LR

RAT CCB X451, #EE. % CCB i, MDCTA =#IE FE/r | X, N XEH, FARHEE
Wr. R IX. X2 W CBT I8, 757 MDCTA Sk 5 i B B SR B o ib i | X, JuHE
STt g9 B Y. SISk BR AP B T 5 CBT 5, e DU 2 Y5 1t At ydg 9 32 3] [8] [9] [10]. ##
S BRI S Bh BK AT RS AL, SN BRIk SZ R JE A [3]s AP 20 SR 5 5 A S S0l JORI 390 P e ik 1 T 4
MIFAL[10]. =3 CTA BhkIHRA L5598 N 2 WECEE ST dl L s ik, RS TiomAb g5, S KO Ak B 1Y i
AL 53 QYR T B 2 B A ST (1) LB o 40 R A 2 kA S 25 38 B R A [8] [9], SRAA ST C AL
PR YR R X BB ik B AR 0AE, ANET CBT XI3ishfik it ss. MR- A & likcn sk, 76
CTA Bk I RILE Z Rl e, B5 5 CBT IR, (Hifhk st b Rrsabsn, 8w R & vl L2 K
HKMERE. D WG OREREE BN, S AE, AR e L, 2 ARk,

4.5. IhNGs

ZHARM 5 CTA MIPRIE AR, 75 1 CBT W sa A1, $-H 7 2 XA RS, JFEEt
W VAT H L CT M2, £ CBT M2 LRRIZA & VPG . Hill th A 8 2R .
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