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S~ = s Sz Parlax Y H A =
EXEISMIZE S EEARE] CT MEMRGI AR ERE SRR
kiEdet, GPEIME, KRS, AEEUL, TRET
AR M E b st ACHEEBE a) BUR AL b) H &R, b5 100050
THE: HIG: WAt oM R 2 — A T Sk S S 1 2 Theed T B, g LS g . & m A
KAFVFAL X 2 S M PRI RIP R XEE, MILEF (Small FOV) HiAR R LL4E/NE#ALEY, 880155
W, AR T S BRI A [ 2 HER s B B S I SR B R R RS L (I 7 B s 2 P T
(MPR) o S DS X AT s IR A, W55 e JE A1 s ik iz vty 4% B S M8 40 A1 s TR 8 (CPR) AR5 =7
I ) T B, K S I i T AR S e I A sk AR B B kG, B S I A S
FEAT « ASWFIT S 7030 i & R AL 2 M85 3 52 (CTA) 4 FI 5 Ab BR R AR $2 i e 9 2% 7 185 (1) T 404k, o
Jridie WFIUAL R Bt B B S AN 2018 A5 1 A & 2021 4 8 % 13 451 Sk 2035 BRI AR 5 Bt B s AT
FEIEAR TG CTA SO 7 o toF A 38 R o 40 1 R O 2 B b o0 AT I e TS B 2020 4 9 H &2 2023 4F
4 H, RBHTXUR BBk CT AR B8 1% 1055 AR AG A 0 13 6 5B, esh ik S 2 S A T i B A8 . %
20 I % TR AT EWVEAY, X E B AN B K (K X B 7 LE (ONR) RIE I LE (SNR) BEAT VP4 o 45
W WFHUAL SNR BN AR i, (HPALZ R LS . WS4 CNRIME N 18.25 £ 7. 38, X 41
CNR ¥JMH K9 7. 26 £2. 64, WFFTZH CNR W) Tk R4, M4 22 94T 45324 X o WFFT A 5 6] 40 1R 15 ot
HEMI L E R FFRALARETE CTA HARI 219 2 S 100% 7E FAR TR BNESE, 5. ZMER
ZRG N BG 0 s S 5 R B AL AR B, SRAS RN CT MG i ae, 48 MR - T O EEAf M, 45 Il IR
B 2B A B (R L 0 R A7 S EAT R IR T S A B AR SR
KR 2T mERE; I FAG /b FOV HIR; U BoE s Sk

DOI:10. 15953/ . ctta. 2024. 156 ~ HEHLES: R814  EFRREE: A

H 1984 I AMU Bz e H Tk B ARG B LAk, 78 3 (anterolateral thigh, ALT) $
ARAEAE ARSI H 2552 21967 . HARSAAE T Red it AR AR I e o LR AR 0 I K
MR, T MEYG. 73 MR ERIRIG AT W) B - 1 e, IEAE R S IR B e
AR AR MAEFIILRDIRE . TEART, ARE T 7 SIS 5 e k58 a0 8, PR
PRSI — AN B AN 7 SO TR BN K . R, H T 28 SO R A A A A e 22 5, R HERA
SERT AR 2 S AR M) 2R 2 O,

B AL A PR A SR 5% 2 DA 2 TO0U A A I AR SRR AE DA i B2 0 D fi8 FH 42 v T AR e D 26 1)
KETB. HEr, FEAIVMGITEAT T AREEAS, SFEEA . BrmGe g 1S Y. tH I
JZ M5 (computed tomography angiography, CTA) FIRZILPRIMAT GRS . #EA T Ioik$e it =4
SEARPG, VP SRR TR A, DI A2 R B A i R T AR A
[FREAAAE SR B s i A s S DR R I TR, 8 T R R A AN PR B PR b . L2
CTA HAT B e 24 . o A4 e v SO0 38, e UL Sl 7 o/ 5 g B 3G B LA i 3]
CERIISC R, AR R R SN T T B A W AR

B CT T ISR HRE AR UL GG A BEHORIAEE,  H AT A 2 M5k
Xt 2 S R ALY (A SR BE T ANIRET (small field of view, Small FOV) BeATT LI/ v [,

i HE: 2024-07-29,
BEE£WHE: EMEARERFGIE QYOI H GET- &8 CT MERSEAR Bk R O8N H (B k 2022-1-
1111))
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HIMEMER o i RN 7 FAR S I R AR CTA G AL B HE R 1 2~ E 4 (multi
planar reformation, MPR) FI T E & (curved multi planar reformation, CPR), fefguE—H4%
e I8 s

A FEEE N H e CT HiR . PMLEF (small FOV) R, Bk sl 7 % K& CTA BB )5
REFRAEF AR, BAEBE R S M 5 AR R . BB CTA BT sk iS5 8 CELEG A7 &
FE 7] SR 5 AR R DX 3k (P SEBR RS O, R AL, AR I o S A 1) e fd: CTA I T
TR, UHAIGIR R F AR A S 2% .

1 BRES5E%E
1.1 —R&ER

B AR R 2 I B A A B Bt B SR Sk 2R 2018 4 1 H &2 2021 4F 8 HIVA Y 13 4 &
Fo BEd, B, k2 f, FRVEHEN 41~78 %, CPIER A (58 11) . AT BEAR
B e Ui A s Ik (lateral circumflex femoral artery, LCFA) CTA ###.

KR SKEEBARE 2 VIR ., SRR ARG, T A SUE E SR DR &
o HEBRARE:  © P Dh A8 v BN 3G R A A R RN T ARAT ARRICTA 1R @ BIAME L& %
MG GAT F SR MFARIEE . @ R EER A R B .

Xof FE A 208 S A 1 R R 2 B i b AT 5 e U R 2020 4F 9 H A8 2023 4 4 HBEATXUT I3 ik
CT AEfRE i M8 UGB R & 1 13 A . xTHddrp, Y3k 124, Lotk 10, 4R 37~T73 %, ¥y
RSN (59 + 100 % o e A 45 A W s I Bl bk A 43 S il 4 e I B A8

AT %6 Tt B AR B R 2 AL AT B B e 23 D S5 v (2022-P2-149-01) o Ty i 1
BB A R A

1.2 WRFGE

(D BFRA . KH GE revolution FEMERM A CT AL, HAEM F AR H A (gemstone
spectral imaging, GSI) . FAfiS . ## 0.5s/r, HBYZ LW, $8HE 0.992 : 1, EHEHE L
ASTR-V 50% . HIHEEA A B Sk LA 0. FIHRT, 8 B DURR 2R TR A& fse ke vh o oVl
& IR bR L bR T S A

IR T % AT H A sl AR (350 mgT/mL) % 0. 8mL/kg VESS, WA 5mL/s. BfJ5:
S 50mL AEPRERIK (70%) Hi&Rgi] (30%) HIRGH, F#A 4mL/s.

HEE I FAG, DU Ry O B NP RS, R AR o A S A B T AR uh (ADW 4.7,
GE) o $2IX 50keV HAEEIMG AT RIMB EA, KA M ERFE AR (CPR) HAMEHE KR (volumetric
reconstruction, VR) o 7E =4t TAFWEANEIR G, HELMRE#E I, I 50 Uk 3h Ik 2 e sk 2)
ik 3= T M A AR UG IR e I A Bk 3 107 AT e R 2 P I EZL (MPR), JZ)E 2mm, ZIBS 1 mom, M
SEIEIRE S0 B Pk Iz iy 5 Rz S LA 7 A o

TR 28 S B A%, a0 ) 2 S A Kl DAUSR A i hT B, B & ] WK 28 S 2% Rl FEShAT
BHG AR I A7 WL, B e ¥ 28 S /8 i i [R5 S e IR A 3l ik 3=+ AR UG R Rl A 1 27 S
KR INSREE oSy K VA S Y E PR VA S I DI

ARt WFFRAIAEAR TR CTA FRIC K 28 SO R AL B SE PRt BLBE T X b, PRAL CTA X 28 32 AT
B BRI M HERTE

(2) XA A FEFER) CT HH . HRSH: i 0.5s/r, HBhz= Wy, 5 0.992 1 1,
FEEAE ASIR-V 50% . FHITE I SHF 50430 WM FES 7 R MM Be: 55 1 [ BT S i i
AR (350 mgI/mL), 4R 0.8ml/kg, Wik 5mL/s. &5 2 BrBOES 40ml AEFER K, WE 4ml/s.

AT ARSI AL A S A T A (ADW4. 7, GE), #HTHBURG I L a e, 5%
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JBE Bk e S Bk T A RS R -

TRV o LR TR S o B e B AN B AK R 545 BRI R AN 20 SR AR ) AR BRI BRI 2
Wb 10 FE R IR BT P AEAN KN 2 AL R A IE PP S DL R, 20l 3 0 Aol I 5 s i A T o
Jre 3¢ BGRTTLIE R, M IAZEM, Wiy S 2 70 BBk, MR,
A SR 1 e BMRRTEOREZE, AL S, i ) S Bos A

S

(a) (b

T Ga) ARFRGEAL, (o) M g R 2 SO A E B GRIE AR B9, (o) MR 5 ABUEA Al &, ARBL R S 5E T .
NELRHT SN BRSNS S AT, ST b keguan % SCEIK o

K1 = E i B ik

Fig.1 Primary Methods of 3D Reconstruction and Localization

BV o AEHEME DB ik B R B UL A 2H 20X 3 2z 1 S R X (ROT), & CT i M bl ZE, 15 H
Bl G, S AHARJE I 3 K, BCOTFAME .. WUAZHEZN% ROT THIA A (100 + 10) mm’.  IL45 ROT ThHiAX
NEEE 2/3. THEIERIN I IKEE L (signal-to—noise ratio, SNR) X} Eblg A L (CNR) .

TEMLAM S BKSNR = e S 4hsh Bk CTHHE / e e b sh ik gt = (D
TR ANENIKCNR = (e e 4h sl ik CT{E — WLAICTE) /LA g 7 (2)

1.3 @FitiE&E

K H1 SPSS 19. 0 48 v B At AT H i kb B2 55 20 i o % 995 1 41 55 6k JRUAHL SNR J ONR 1) 22 e 3R AT
Shapiro-Wilk 3%, R B/REIEFTEIESSAN, FHEE Ty 255 .

FARSTAEAS ¢ K30 LA 19 4 55 6 B SNR J% ONR [22 52, DL P<0.05 XA geit e L. il
2 55 0k B2 W F 00 0 AR A FF A IE A AT, R Mann-Whitney U K56 Eb ¢ 20 18] 35 A0 9F 20 (1) 2
5, LLP<0.05 RaRHGUFE Lo

2 #R

T2 SNR B0 AL FH vy, HPR L ZE A G vh 27 7= o WESTZH CNR 418 4 18. 25 £ 7. 38, XfI&
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ZH CNR Y{H N 7.26 2. 64, FEWFFTL 50 ZH 1) ONR BEATSHAZREA ¢ K050, 45 SBWF9T4H ONR B &8 i
TXRAL, P ZENES RN R D

R WAL SO A R WY

Table 1 Objective evaluation of image quality in study and control groups

215 AL os
VAN
g4l (13 %) SRR (13 1)) t P
SNR (FUMH + ki) 3.98+1.43 3.67+1.93 0. 464 0. 647
CNR (B1H = FifE %) 18.25+ 7. 38 7.26+2.64 5. 063 0. 000

3 MG R A G AT VP2, SRR WFSTAl 1m0 34, 2 A 446, 3
(16 11 STHELL 14010 70, 24510 2480, 34510 4 4. % Mann—-Whitney U K5 LS HF 9T 4 5 %)
M F PPN 25 5, SR ZER LS R (R 2) .

2 WL Son B G AN

Table 2 Subjective image scoring for study and control groups

4151 AN oL
FEMLE
WFoR 4 (13 41D X HEAL (13 45D VA P
145 3 7
24y 4 2 -1.316 0. 188
34 6 4

WEFTALARFTAE CTA ARSI 2 (0 28 il B S 76 T ARS8 TIESE™ . Fra el CTA 5 A A Bt i
E AR SRS < 5mm (3% 3) .

%3 CTA 5 AR A H
Table 3 Comparison of CTA measurements using intraoperative perforator vessels

B CTA YU % 37 i /A AR g LA /A CTA 5 AR A R IR 32 A AR 13 7 25 /mm
1 1 2 1.1
2 2 3 1.1, 1.3
3 1 1 1.0
4 2 3 0.4, 0.4
5 2 2 0.6, 0.4
6 2 2 0.6, 0.1
7 2 2 0.9, 1.3
8 1 2 1.1
9 1 1 0.4
10 2 2 0.7, 0.6
11 2 2 0.7, 0.1
12 1 2 0.4
13 1 1 0.9
3 1t

B A I DX p T 2 S LA AR T S R R LR ZE, 2 SRR A0 BT R 1 R IR e — s
ARHE AP 7 B il A B TR B REEE, Jorb, S OB — 20 S v A TN R A I
A IO BRARARYR . LK 20 AR, B 5 SOBOMBOR ISR A 2 N, AMRHES AR A
PRI B A A ot a7 (R Asr I, DAY 3 DX A0 03 0 3R A9 A IR 7 R ANl S IR 2 (K K
eUE
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THEHLBT 243 M & 52 (CTAD MIGIR N H 2 ks A4, 78 B AR AT v vk o 4
AREL, KEMI CAUESE T CTA KA FORSUETE R 20k o TR A WF TR 0, fEUE 430 35 B AT
AU B I, A R T CTA WL 80 kB A7 T 4 iy Bz S UM IR HERF 22, 189 0 e 0 T 48 1 Jl ) 2.
IR B X B A5 e Kuo %5 A1 T4 i RO SRR S, CTA FH T M RE R ¥R 30 bk 2% = 0 15 wir 40
FXTFARPIARF AR, Ge 35 T ARG LI 40k T AN A]

TEARBIFT, FRATEA bR R0 TR AR . B SCEWLR A, s R 2 S A ) 4 e
BEAR PLE L BRI ORUE SR KR . I CTA Bk, B A ml AAE AR HI 78 43 2 42 e 15 &l
M RG R S50, PEAS AT I iy A0 B2 A B Fm 2, I A0 0 S IR DI R T AT, DT A i 265 1)
FAR MO e M FARTT %

AT AR MR S A REA R, R S ) = de g5 M BOE 2 kK T, T8
M YEENR . BEAEOLT, MRS NIRRT LL I, ERARIE W . AR, 2
e R N R R EN =T A 7 il = i e NS WA A o 50 e vl O P T 7 N | P o
Ab, KRR T E A i, FR I 2 MR- R S e, A S LA R BN A R
TENRE AN BN K B SC ELARIE RS L ~2mm, M998 )5 55 5 B LR BEAN B, T 28 S A e e g 0y AT
PRATIL A E T o

BATIRIH e KB FE BB E AL R N A& I 27 SCal K, FFad st il i 8 20 A0 ) 38 B il 7 v Ay
8, EHAREI L, SRR SR A Bea, K TR AT RN R AR S
o, T SNBSS A S HAR SR SE R . Markham 25 (ORFST LN, i A HARE B TR
1iff 5 O WIE 55 66 0 L 1 K B R, 2 T R R AN A o 1k 5 KU, 8 T T R IR M A P O R D 6

DAt Z ik CTA BRI BN S H e hi 73, B oA ZE. T ALT B2 e & A i s
NOTRAE, M NIRRT B . AR IR A R KRR I B Lk b A, dE T
Y] CTA BT L AR &R o F1H )G, ARSI AR L R R AR I 45 & B G, R 0l e v
WM L BT o EABFFE, ARAT CTA PO 21 NFNUSLETF R PGB RIAE, B 7 3 AR
R RS R R IR/ Smm (£ 3) .

AEil CT MIREIE S R (gemstone spectral imaging, GSI) ZEfK 40~140keV [#) 101 S HLfhE &
K% (monochromatic, Mono) » ZEigt&" MR, 78 PRGBSk CTA ki A b, etk ffie i %
5 64 HEZE CT HE 2 35 4 v 0) 3t i /> ML 1) S s 8 ) o dZE XA keV PRIG T DASR v 4 2R ) L e 75 L
(CNRD, AT 50350 2% S I 1) Sl s R

TEMLEE IR AN A TR P 2 S8 I, RE AT I 388 5 7 e M B 0k 78 73 7 #0570 G 130T oo
RIEHR AL, FMBE RIS ICES R, a8 Ed . ke, &ERHd s fesg i
BE IR . AT TUR N BOGE R RESE, R T A B, b e AR
7K A8 3 7 W S AL (R Fe 2 s AN B g AR I A ) s

R CT AR, M LAMER I 28 SO I 2e g by, DRIl s 2 S DL R LA
B2 R R AT A — e M . 2R A ORI, A EL LT, NP FR T D IR 4
JE SE TG R O AR BB, BRI 35 0 SO A s N AR I . E a5 Y IMF TR, SR
TR FE v LB /NS 2 W iU I o AR O STth R , ANIEF R R R B L b
TN VA REDIR T I 98 (PR AIE , AT SE N 4 B0 VP Ak 05 kb B B IR 250, e mris WikoF o ARSCIHIFSUR IR,
G /N ALY (FOV) AT REBOR T, T DA/ N @R 25, ey 27 SO (19 2% B) 20

4 g

AWEFTEIR s, R ] 24 K IR AL e L (SNRD J2 % LR 5 EE (CNRD 2B 4T G vk 23 At
I BI 2R ONR B i TR A, A B Gevh 28 3, R W 4 1 450n) A= 6 LA 2
WAL TS IR, gbAh, WEFCIEXT AL IEME AT T B, R 3 AT VRO, 45 R B aswifl
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AU 15y 340, 25r 441, 37r 6401 XIALM 120 76, 275261, 37> 441, KRR EIALET
SO S B PP B, SRAS s o K LB W 2 T AL SR, SETE oA s 4L SNR K2
MV ZE S B R L, ATAN X T e SRR BB %, ARt — D KA RIETR
iE, TrRES A AR AR,

WO, T IALAEARTTIEIL CTA R 7 S A A TR PGS THESE,  Hr s+ CTA
LR BT W WL AR B B AN T 5mm, U IR SE R TR ALL 06 1A 2 S A R

LR EPTE, ZREORINERG N A R 9 7 R SR B B B AT LU RS, R4S TR CT 1
B, &It TGN ERTE, DvimRE AR M TSR EORSCRE, A B A o A i
WM AL E S EATFIRIE.

AHETC R RAE FREA RN, 5200 T St oM AT 280, ARORTHER T KA R DIk
WFLEs R
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Study on Preoperative CT Angiography Scanning
and Reconstruction Plan for Anterolateral
Thigh Perforator Flap

ZHANG Tingting', ZHONG Chaohui’, ZHANG Aobo’,
CHENG Xiaoyue', WANG Zhenchang™

a).Department of Radiology; b).Department of Otolaryngology,
Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China

Abstract: Objective: The anterolateral thigh (ALT) flap is a multifunctional diaphyseal flap used to reconstruct head and neck
defects. The location, destination, and source of the perforator vessels are crucial for developing a reasonable surgical plan.
The small FOV technique can narrow the reconstruction field, increase image resolution, and enhance the spatial resolution of
perforator vessels. The two-stage contrast injection method enhances peripheral vessel filling pressure. Multiplanar reformation
(MPR) allows coronal reconstruction of the area of interest permitting observation of the distribution of the distal perforator
vessels of the lateral circumflex femoral artery. Curved multiplanar reformation (CPR) generates a curved image of the
perforator vessels by integrating the curved path of the perforator vessels with the volume-rendering image of the lateral
circumflex femoral artery to determine the location and course of the perforator vessels. This study was performed to improve
perforator flap vessel visualization using various computed tomography angiography (CTA) scanning and post-processing
techniques. Methods: The study group consisted of 13 patients with head and neck tumor defects who underwent improved
preoperative CTA scanning between January 2018 and August 2021 at our hospital’s Department of Otorhinolaryngology,
Head and Neck Surgery. The control group included 13 patients with no significant lesions in the femoral artery or its branches
who underwent non-spectral CT angiography of the bilateral lower extremity arteries between September 2020 and April 2023
at the Radiology Department of Beijing Friendship Hospital, Capital Medical University. Vascular imaging quality was
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subjectively scored, and the contrast-to-noise ratios (CNR) and signal-to-noise ratios (SNR) of the lateral circumflex femoral
artery were objectively evaluated. Results: While SNR in the intervention group was slightly higher than that in the control
group, no significant difference was observed between the two groups. The average CNR in the study group was 18.25 + 7.38,
while that in the control group was 7.26 +2.64. The CNR in the study group was significantly higher than that in the control
group, with a statistically significant difference between the two groups. No significant difference in subjective image quality
scores was observed between the study and control groups. All perforator vessels detected on preoperative CTA in the study
group were confirmed intraoperatively. Conclusions: Comprehensive application of multiple techniques increased the contrast
between the perforator vessels and surrounding tissues, resulting in satisfactory CT image quality. These methods improve the
accuracy of image analysis and provide better technical support for clinicians in analyzing the location, course, and source of
blood vessels.

Keywords: multi-planar reconstruction (MPR); curved planar reconstruction (CPR); perforator artery; small FOV technique;
two-stage contrast injection method
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