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Application of three—phase scanning of BSSFP sequence in fetal cardiovascular system
CHEN Xia—ping, CHEN Chun-xia, DONG Hai-ping, SHI Yue—quan, CAO Wen-ting, YANG (Qing—xia, ZHENG Xian—ying
(Fujian Maternity and Child Health Hospital, College of Clinical Medicine for Obstetrics &
Gynecology and Pediatrics, Fujian Medical University, Fuzhou 350001, China)

Abstract: Objective: To explore the application value of BSSFP sequence with three—phase in fetal cardiovascular MRIL.
Materials and Methods: The MR images of 38 cases of fetal cardiovascular system with no abnormality revealed by prenatal
ultrasound were retrospectively analyzed, and all of them were scanned by BSSFP sequence with single —phase and three—
phase. Three MRI doctors analyzed the anatomical structure of the four—chamber view and the transverse aortic arch view and
scored them in the two groups of images. Results: Statistical differences were found between the single—phase scanning and
three—phase scanning scores of the transverse aortic arch view (P=0.048). As for the four—chamber view for 38 selected pa-
tients, there was no significant difference (P=0.620). Conclusion: The BSSFP sequence with three—phase is helpful to improve
the image quality of fetal cardiovascular, especially at the transverse aortic arch view, which can better display the anatomical
structure of fetal extracardiac vessels and provide a new imaging idea for the display of fetal cardiovascular structure.
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Figure 1. The fetal MR BSSFP four—chamber view image. Figure la: A 32—week normal fetus, the single—phase scanning of four—cham-

ber view. Figure 1b: Same case as Figure la, the three—phase scanning of four—chamber view. Figure lc: A 28—week normal fetus, the sin-

gle—phase scanning of four—chamber view. Figure 1d: Same fetus as Figure lc, the three—phase scanning of four—chamber view. RV: right

ventricle; LV: left ventricle; RA: right atrium; LA: left atrium.
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Figure 2. The transverse aortic arch view of fetal MR BSSFP. Figure 2a: A 32-week normal fetus, the single—phase scanning of trans-

verse aortic arch view. Figure 2b: Same case as Figure 2a, the three—phase scanning of transverse aortic arch view. Figure 2c: A 28-week

normal fetus, the single-phase scanning of transverse aortic arch view. Figure 2d: Same fetus as Figure 2c, the three—phase scanning of trans-

verse aortic arch view. PA: pulmonary artery, DA: ductus arteriosus, SVC: superior vena cava, AOA: aortic arch.

VBN K s 2 0 ) — P BB AR E R A D 7
FER LC 55 R A v i N FH ROk 82 MRT %K
AU e B R 2 2 L RIR , A3 2
PEEENITINEh N R VARE VIS Y TR e R e AT
M 1671 B Y BT S 7% G JL s A1 ML 285 i 510 465 ) B it 405 56
R A Z AN Z 0915 B, XHIG LIE 50
M B e K R B B B AN,
3.1 ML ERE S 2N

2023 4F ISUOG 5 45 p P (BB i) & i )L MRI
[ A A 4 A AR S S R O
7E 15T K LLF 358 69 MRI A A % v i 22 3 i JL 2
GAN, ARG 38 Bl H 1 SAR HI % 2 (HE
A
3.2 mE3Ik BSSFP A7) 49 & A

BSSFP J7 41 & i RO B 11 7 41, R AR JE
1) TR TE B J& )2 6 1] B 4= 4, 15 3 B P, i ) 3
HER Wz 2 P sg AN BURK BB 7 AR R T X L 2 BE
LG M A SRR, 2L RS
1) Wb 2% P U0 52 1 31 i L0 s R A I A A s
mfE S D ERE B EAVES B RS L Y
i 0 R 2 20 ok 5 2 TR G LG JIE MRT IEAR i 81 22
JZ T, MR X0 A i 45 1) S B B AR T S, &
B Ik =5 J2 THT V5 WA £ fige ) 25 4 AT 4 w8 iR LS R kO JE
eIz W A SC 38 K4 BSSKFP J¥ 51 = i AH
FRHEA R TR OS5 Rr BRI, 7 E
Bk 5 J2 W 45 A0 i s B B DU 2
TET ISR A 0 5 @) — i ) 208 b, = s AR

P Y 2 = AR A BT AH AN 78, O G b kb PR
AR B QBSR4 R e R R iR st D 3500 R
B, ARSCiAg 2 ) s A 1 S sh ik 5 2 fTPE 4>
R0 43, BRI Bl ek B PG ASORY I 12 Sk /s i ) 4544 5 —
AR5l 2 43, R 0 A fif i) 254 . BT f
BLAOLAG JLoC i 8 B AR, Bh 7S s L3 UL G 0
H PR
3.3 Il % MRI AL 69 B ¥k,

AR, RO A G R % EL
S I LOREARFUN FEh P AR5, iR L3
B EARN 5~10mm, BMOERERN 10~
30 mm"™, IEH G LG FE R 120~160 W/45319, [
i, BERIE W AT F00 4 G LAz 2h | i = E G
W )42 7 % 5 14 22 DR 28 (00 XL A8 A 50 45 4 5 ik
%I N N TR 8 N )R 5 N R ) i [T AN
SO IR R I i B 5 4, B 0 S O I TR R, 2 o ok
JiE Lo I 8 R AR 9 1 Ry ]
3.4 ABRR Bk

S — AR WF 5T 1 LA 2 i 0 Ol 3 2R R I AR 21~
38 Ji ., 2 MRJLC LA MRI A AL TR B B, ik
Z IR AT FAR R VI B 5 = AR REAR B
NEHRATHE L A & & 55 10 MRS, B 58 45
RAFTIETE Z RG], IS4 E L 2w

25 b ik | BSSFP J3 41 = I AH 49 4 4 AR A7 B 1
e Lo R R, LR TSk S 2
T, 8 54 S s iy Lo BRI A ) 2354, A M Lo

o>



o I IR BB 22 15 4= 5 2024 4258 35 556 2 #] J Chin Clin Med Imaging, 2024, Vol.35, No.2 -119-

M S5 F A R BR BE T —RloEr B R S, RERE
I R $ BB 22 IS B

(5% K]

[11Dong SZ, Zhu M. Pattern ~based approach to fetal congenital
cardiovascular anomalies using the transverse aortic arch view on
prenatal cardiac MRI[J]. Pediatr Radiol, 2015, 45(5): 743-750.

[2)Joshua FP, van Amerom David FA, Lloyd Anthony N, et al.
Fetal cardiac cine imaging using highly accelerated dynamic MRI
with retrospective motion correction and outlier rejection[J]. Magn
Reson Med, 2017, 79: 327-338.

[3]rh e N RFLFIE TR, b [E A BB B A A (2012)[R]. HE
AR N R AERNE T A8 ,2012:1-16.

[4]Vamder Linde D, Konings EE, Slager MA, et al. Birth
prevalence of congenital heart disease worldwide: a systematic
review and meta-—analysis [J]. J Am Coll Cardiol, 2011, 58(21):
2241-2247.

[S]5k FE e E R, £ 55 R 5. B RSR A BIR LSE R IR &
FHLW R AR E (7] AL R, 2018,33 (24):5994~
5996.

[6)FFARLL E E KRB W 77 Fi 75 & MRI 2 W i JL A 181 10 T (19
Xt BT i R 2% 44 75, 2021,40(3) . 578-581.

TIH AR R FERT, BRI, A, G LN R RN () R 3 4R 12 1K 5 4 )
LW I R R 2 AR AR, 2022,33(5) :359-362.

[8] M4 I 2 e il 25 3 23 LR 2 L e A B 2 2 LR 2 3 23 U 27
41, ML MRI A L 523800 [0, AR 2 4035, 2020,54(12)
1153-1161.

[9]Prayer D, Malinger G, De Catte L, et al. On behalf of the
ISUOG Clinical Standards Committee. ISUOG Practice Guidelines
(updated): performance of fetal magnetic resonance imaging [J].
Ultrasound Obstet Gynecol, 2023, 61(2): 278-287.

[10]XWT, #E 3 J1. )™ A MRI 8 {L T4 22 20~36 i 1IE % Jif )L 0> 2
PR AL oG R B2 2 5215 403K, 2022,33(5) :354-358.
[L1]# % 0T, M6 JL MRI 258035 12 Wi v i B[] o 7= T 38 i 4

(M) ,2023,15(1):13-17;34.

[12]Firpo C, Hoffman JIE, Silverman NH. Evaluation of fetal heart
dimensions from 12 weeks to term [J]. Am J Cardiol, 2001, 87
(5): 594-600.

[13]Pildner von Steinburg S, Boulesteix AL, Lederer C, et al. What
is the “normal” fetal heart rate?[J]. Peer J, 2013, 1: e82.

(B3 111 )

[& % 30 HK]

[ 1] A= . IH 38 5 P 5 W 5 0 ) P A2 T (ML) A 98 i R R
745 Pl A A B2 R piE AL, 2016.:77-78.

[2]Adler DD, Carson PL, Rubin JM, et al. Doppler ultrasound color
flow imaging in the study of breast cancer: preliminary findings
[J]. Ultrasound Med Biol, 1990, 16(6): 553-559.

[3]Ma RZ, Tian L, Tao LY, et al. The survival and prognostic fac-
tors of primary testicular lymphoma: two—decade single—center ex-
perience[J]. Asian J Androl, 2018, 20(6): 615-620.

[4]% /NBE, F 28 BRIGOL, 45, BTRIESE Logistics [0 U9 % 51 52 AU K]
J5t 4 iR RIS A LU R D). b R R B R R R Ak
2022,33(3):197-200.

[5]Zucca E, Conconi A, Mughal TI, et al. Patterns of outcome and
prognostic factors in primary large—cell lymphoma of the testis in
a survey by the International Extranodal Lymphoma Study Group
[J]. J Clin Oncol, 2003, 21(1): 20-27.

[6]% 3% 5Kk I73C, BT | A5, TRk S AUtk EU 0 1 i PR AR A e U 5%
Wil R ZR AP AELT]. KB MOR 2 24l (BE 2 ) , 2017, 52(4) :470-474.
|7]Pollari M, Leivonen SK, Lepp S. Testicular diffuse large B-cell

lymphoma-clinical, molecular, and immunological features[J]. Can-
cers(Basel), 2021, 13(16): 4049.
[8]Ma RZ, Tian L, Tao LY, et al. The survival and prognostic fac-

tors of primary testicular lymphoma: Two —decade single —center
experience[]]. Asian J Androl, 2018, 20(6): 615-620.

[O1FICAT  WREE R, 45 Rk M S Lk L R e R B R 12 4 i
[J]. " R 7 B 2 2% R, 2020,36 (1) :93-95.

[T/ 7500k , f B A kAL 55, 2. JelJ 1 S OIL AR L0 R )
AR TR AR R, 2019,28(11) :990-993.

[11]Bhat S, Sachin J, Ramaprasad D, et al. Striated pattern on

R B

scrotal ultrasonography: A marker for Non-hodgkins lymphoma of
testis[J]. Indian J Urol, 2014, 30(1): 113-114.

[12]Lock G, Schmidt C, Schrder C, et al. Straight vessel pattern
and rapid filling time: characteristic findings on contrast —en-
hanced sonography of testicular lymphoma [J]. J Ultrasound Med,
2016, 35(7): 1593-1599.

[13]Bertolotto M, Derchi LE, Secil M, et al. Grayscale and color
Doppler features of testicular lymphoma [J]. J Ultrasound Med,
2015, 34(6): 1139-1145.

[14]Yang L, Tao Y, Weixin Z, et al. Contrast—enhanced and mi-
crovascular ultrasound imaging features of testicular lymphoma:
report of five cases and review literature [J]. BMC Urol, 2022,
22(1): 6

[15)#% 7 , FF)flll,ﬂ; LR 2 W P ) S U D AR R 5 A

@H@@Jﬁm{ﬁ[ﬂ. I PR 75 16 2 2 75,2021 ,23(2) 1 123-125.



