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[Abstract] Objective To explore the value of MSCT in diagnosis of pulmonary atresia complicated with ventricular septal
defect (PA/VSD). Methods Clinical and imaging data of 81 patients with PA/VSD were retrospectively analyzed. All
patients underwent transthoracic echocardiography (TTE) and MSCT before surgical operation, and the imaging data were
compared with surgical findings. Results There were 23 patients of type Al, 17 of type A2, 34 of type B and 7 of type C
PA/VSD. The accuracy rate of MSCT classification of PA/VSD (93.82% [76/81]) was higher than that of TTE
(59.26% [48/81]; X2 =26.95, P<C0.01). The accuracy rate of MSCT diagnosis of origin of major aortopulmonary
collateral arteries (MAPCAs, 100% [93/93]) was higher than that of TTE (51.84% [51/937; X2 =54.25, P<<0.01).
Fifty cardiac malformations (50/53, 94. 34 %) were detected with MSCT, 53 with TTE ([53/53.,100% J; XZ =1.37,P=
0.24), while 66 heart-vessel conjunction abnormalities (66/66, 100%) were detected with MSCT, and 65 with TTE ([ 65/
66, 98.48% ], P>0.05). Meanwhile., 106 extracardiac great vessel abnormalities (106/106, 100%) were detected with
MSCT and 87 with TTE ([87/106, 82.08% ], y*=20.87, P<C0.05). McGoon index, pulmonary artery index and total
neo-pulmonary arterial indexes (TNPAI) measured with MSCT were not statistical different with findings of surgical
operation (all P>>0.05). Conclusion MSCT can accurately diagnose type of PA/VSD and display pulmonary artery
developmental state, therefore providing guidance for clinical treatment of PA/VSD.

[Key words] Pulmonary atresia; Heart septal defects, ventricular; Tomography, X-ray computed

DOI:10. 13929/j. 1003-3289. 201704028

MSCT 12 Wt At 3h Bk A $9i 3 == (8] B &R $3

% OFVEVEMBRERS. IS RN, gt AR
LM BE R R Ao A B vb N B A 045 ok BH 4 X S e i o AR B F kb . 207 B JH 121000
2. T E N R AR AL P A X B B B 2 Wi Bk, A0 TR 110016)

(# ZE] BB BRI MSCT 2 il 8 ik P 88 = 18] R S it (PA/VSD) I, sk BIUBUE S B 81 41 PA/VSD f#

F IR B AR R, KR E RS M AE LR (TTE) MSCT 45 R 5 FREE R IL, R PA/VSD Al # 23
), A2 B 17 5], B AU 34 ) ,C K 7 5], MSCT i2Wr PA/VSD 2 BBy #EHGE K 93.82% (76/81) . T TTE[59. 26 % (48/
81) 3y =26. 95, P<C0.017]; MSCT 12 Wit K 3= 5l ik S Jiti fil] 2 98 38 1 ik (MAPCAs) K IR #E# % - 100 % (93/93) , #%5 F TTE
[51.84%(51/93) ;" =54. 25, P<C0.01], MSCT ki Hi.0 I JE 50 4k (50/53,94. 34%) , TTE £ i 53 4b (53/53,100%) ,
CHERIERITFE L =1.37, P=0.24) ; MSCT i 0 BE-K I 48 7% 2 5% 66 4k (66/66,100%) , TTE Kt 65 4b

[$E—1E&] 2015 0L 7 4 W /™ B J7 # 0F &, 3F 6 5 4 7 B 6 @0 %7 T & (2015305010), 2016 [ K T {5 #. T il % W ¥ £ R
(2016 MHD110002002101) ,

[E—1EE] B (1990, L AL ER IR B4, BRI, WSS T 1) O i 2R 12 Wi . E-mail: houjie00718@126. com

[EBEEE] A, J R CE L P 4 X8 E B i 42 Wik, 110016, E-mail: bqyang888@sina. com

[WFE HH#I] 2017-04-07 [f&E BH#I] 2017-08-03



i ] PE2E AR B R 2018 AR5 34 #5258 4 ] Chin ] Med Imaging Technol, 2018, Vol 34,No 4 e 529 -

(65/66.98. 4870) . “F ZRIHIFAF L (P>>0.05); MSCT 4 .0 4h K ML 4 5 % 106 4k (106/106.100%6) - & T TTE
[82.08% (87/106) ;5 =20. 87, P<C0.01], MSCT I McGoon FL1H . Jifi 5 ks % . 4385 (4 il 30 Bk 18 %15 T AR BT 0 Lo %

ERBTEGIIUFEL(PE>0.05, it

MSCT A 12181 PA/VSD 43 B K il 18 % & 16 00, 0 e R 297 $2 ik 5

[SR8RIA | Jili 2l o e P B 5 2 1 R sk A5 12 BEE R X B pL

[(hESZES] R541.1; R814.42 [ XEFRIRA] A

Jili 2y Jik A 8 A 2 1) B @k 3% ( pulmonary atresia

with ventricular septal defect, PA/VSD) J&—# & 4t
AU K0 I IR IE L 24 ] 3 7= LI 4. 2/10 000~10/
10 000", B PA/VSD k5t 3 & , i 2 Wi dE o &
T, HFARREME—A WA ik . i MSCT 43
b RO E = N T T NN | N | =8 B A= S
Kt ik ok &1 005 . AR B ER BT MSCT 2 W
PA/VSD K # {8
1 #ERS5HE
1 —fgeert Wiodk 2010 48 1 H—2016 4F 12 A 1E
r ] N B A 25T B 2 X IS e 12 52 3R T L & AR
O ILAS ¥ 52 IE 52 PA/VSD 3% 81 4, Hosp 5 45
i, 4 36 i, 4E % 3 AN H ~40 B AL 4ERE 2 %, I
PRER LN AS [A) 72 B2 e 4 VA L0 W % & 55, 53 4%
ZFARIGIT  HABRIEAR 3 H BERAR A 15 62k
R B-T 2R 19 f, 0 NAE B -+ 55 5% 2 450 % i i
AN A ISR 7 B O B S A [ R A I A O
E-M s KGEEAR 1 4], Rastelli A CRERrfy O 4045 3 28
FEO 1 B 0 NAE B+ A0 = -l sl ks A6 IE %
AR3BLOHBEEHAOERBEREA 14,1 H5
BAL+HDRIBEEAR 2 6], B EEE AR Glenn A
1,
1.2 X5 KM Philips Brilliance iCT 256 2
12jiE CT & GE CT750 HD fig i CT HHi{L, 3 %
DL B4y LB IS 75 7 0 0 0 T 232 4 xR B
Sla iz A, RAmEE.O R, B K 80~
120 kV, % W % 80 ~ 200 mAs, i  #% 128 X
0.625 mm,ABZJE 0.9 mm, )= [EFE 0.45 mm, & EK
B 0. 27 s/rot, GOSN . & R TT w5 K 2 A
Jok 1 A Bl B (350 mgl/ml), 8 A T 5 & 30 ~
60 ml, 4 % 3.5~5.0 ml/s; /NJLTE S H & 0.6 ~
1.5 ml/kglkFif, 3% 0.5~3.0 ml/s, Z£L%E CT
fHik100~150 HUR J5 shitih 4%, 3£ 7 s J5 IF A
i, DL IR 4 3R PR VE 5~20 ml AR FER K pP e, VG
Bl F B EEA TG T 5 em., 20 B WHINFIE A .

25 8 8 75 0 3l B (transthoracic echocardiography,
TTE) K5 % ] Philips iE33 %18 A 12 WAL, S7-2 45k,

[XEHS]

1003-3289(2018)04-0528-05

I 2~T7 MHz, (835 WU RM 26 00 35 A0 R 4 4083k
BT MR A G T S A RS 5 220 3 Kl K Bk
JELAl O AR DY B SE DT T AT A

1.3 Jp2ehnifE ARAESCHRE3 HF PA/VSD 4r 2 3 7.
DOA B, K M 30 k5 % (patent ductus arteriosus,
PDAD) {57 fiti 2 Jik K i A5 fii B s A1 B9 Jili 0 ok + L A2
RUTC It B ik s @B B, /N 0 it 3 Ji Ak 1oz 358 43 i Bz, 20>
BOM R E sh Bk K Ml 52 PE 3 Zh ik (major
aortopulmonoary collateral arteries, MAPCAs) it Jif
KB A A0 s bk B R AR B © C A,
MAPCAs 5 fir A7 Jili Bt I £ 1E il 3l ik .

R R R K MAPCAs 4328 3 K9 ORFE T X
BB QR IR TR FE B K A 2 D — A il
Byl Be o 72l P S il 3l bk L i S0 A A BE Sl ik O (8] 42
BT SRR 3, N FLsh ik B8 T 3 ik, 78 il
Hh 55 H il 3 ki %

L4 BEERH o CT B 2= GE AW 4.4 TAE
i, #E47 MPR.MIP & VR %, H 2 £ .0 IEZ AR 2 Wi
B= U 43 A7 EAR 0T 12 Wi PP A 98 bR AL 555 . D McGoon
OAH L S C2e Bt 3l Bk LA + A il s ik B A2 / g LK T g
F BNk H A% ; Qi 3 ik 48 %0 (pulmonary arterial index,
PAD , Jhy CZe i 3y koA 48 T80 AR - A il 3 koA 48 e AL /
3% m B © 4 F B 1y il 3 ik 5 2 Ctotal neo-
pulmonary arterial index, TNPAD , 2 (A i 3l ik i %,
TR -+ A Jils 3 ok A 1T AR+ MAPC As 188 801 B2 / 14
AL KR EFW A (m*) =0.006 1 X H & (ecm) +
0.012 8 X & & (kg) —0. 152 9,

L5 ittt R SPSS 13.0 G it o #7 # .
PR 2+ s #R8, MSCT 5 F AR EAL 45 45 L 55
K SEREA ¢ K56 5 THECTORE LA B 20 Bk s P Rl A
LRI HEBCR ] o K g0 s PUA% 3R Fisher DA
L, P<0. 05 AZEFAGIEE XL,

2 H#R

81 #il PA/VSD # # v, A #I 40 i (40/81,
49.38%),B Al 34 $i] (34/81,41.98%),C & 7 ] (7/
81,8.64%), MAPCAs 93 %, # ¥ T X <& sh ik 2
SRR TR RSN 72 3, BRI T E 3k S Ky



e 530 o [ B2 2f AR R 2018 4ESE 34 445 4 ] Chin ] Med Imaging Technol, 2018, Vol 34,No 4

19 3, Hop IR T EE N ah bk 7 34 Bl T A
BiE T gk 3 R IR T A B R Sh o R IR T R
Wk 4 321 T8 T ek 2 X2 '8 T4H 43
Jik 3 % EIE TR Sk 3 52 (2 i JE T A0 R 3
Jik 1 BRI F 22 BE D . WLE 1~3,

25 [ B B A 057 T RS 61 4510 L3RR 11 ) s Bk T
7 ] R 2 ], 40 ) A BRI E AT R 23 ],
A2 917 5, o 16 ) 22 A Bl B Bk A L 1 B A A
Jiti 3 Jok JC 3% £ | i XU PDA i, 34 1] B AU,
A i bk T 6 48], Te il 3l ik T 25 1, 3 H 22 A i 3l ik
MR 12 ) 25 A Bl Bl WK G 13 4, A2 Bl 3 ik i 2
5], A Bl 5 ik e 1 4510, 7 ) C R R TR S Ak

MSCT 2 Wi PA/VSD 43 54 1) #E it %k 93.82%
(76/81).F T TTE[59.26% (48/81); ¥ = 26. 95, P<<
0.01), MSCT 2 lr MAPCAs 3K J§ 4 1 ifi %l 100%
(93/93) s T TTE[51.84% (51/93) 5 3 =54. 25, P<<
0.0,

3. 2'mm

53 4% 52 T RIGIF 9 PA/VSD i, MSCT 4
O W 50 4k (50/53,94.34%), TTE ¥ 53 &b
(53/53,100%), —~FZRITGI ¥ B L (¥ =1.37,
P=0.24); MSCT #5 .0 WE-K 1M 45 3% 2 = % 66 4b
(66/66,100%), TTE ;i 65 4b(65/66,98.48%), —
FH XL L (P>0.05) ;5 MSCT 6 .04 K it
FR W 106 4 (106/106,100%), & T TTE[82.08%
(87/106) 54" =20. 87, P<C0.01;% 1], MSCT /R % .
B kRS 1 B, A A S S R AR 545 1 B,
A A = 1, K OF RE L, T8 2 A AR 1
MSCT & McGoon o fH . PAI, TNPAI {4 5 F K L #
ZRH TG FE (P H>0.05.% 2),
3 itig

it 2 Jok 3 i Al 2 bk 1 A il sl ik o SO Ak PR B U
fili (4 0l 4t 32 2K 48 PDA /s MAPCAs it i,
PDA it B fili £ A % WS, AR A AL 40 I,
49. 38 %0 ;B RN C A 41 B, ¥ 4F A MAPCAs, HZ 2

S3mm

3A 3B,

B 1 HILB.3%.PA/VSD AR A BHRARAEMG W] WL VSD K PDA; B. Sl UG il gl ok U5 s DA 858, 26 45 il sl ik Ok & IR 4 B 2
BILL .6 DAL PA/VSD BB AL B AL RGN 22 4 Wl S ik & £F 4l Bl 11K S 26 A 3l Bk B2 23 5100 3. 8 mm.\ 5. 4 mm; B. 5& IR i 7r

k& NS AR 3. 2 mm
o PG N S L

B3 HILB.2%,PA/VSDCHEL A KRN EMG R ks Bt & AR M %, B2 7. 3 mm; B, =4



i ] PE2E AR B R 2018 AR5 34 #5258 4 ] Chin ] Med Imaging Technol, 2018, Vol 34,No 4

#£1 MSCTH TTE K PA/VSD £ % B E i) Hb % (k)

MSCT

TTE

L ESH (n=53)
Jr MR A (n=12)
BRI LA A (n=5)
HLGE (n=1)
= (n=1)
LEHEL (n=3)
FHEL (n=2)
BRI A L0 (n=3)
AOLEEBAR(n=2)
L (n=3)
0P 5 (n=5)
ZRWHFHE (n=3)
FHKIRFH (n=5)
L[ P = i (n=2)
58 4 M B aE W i (n=3)
O JIE-K A R (n=66)
F Bl k% 5 (n=52)
KB5S (n=8)
FHLEMH O (n=1)
ZELERA T (n=3)
ODESRANKERER - (=1
FHk-A 0 EE =D
AN K A R H (n=106)
KT KM (n=140)
Jifi 1 ke 7 (n=9)
il 5 Bk S 7 32 32 (n= )
i EBHKS (n=19)
TPk 5 HAEF (n=3)
F Bk E AR (n=2)
FEE Sk 7k (n=2)
#EAPE T B (n=2)
7o KB # K R (n=6)
AL bk (n=13)
XU L B 5 Bk (n=2)
SR B K T LS (n=4)

W = R NN U W YW D W

= = W = 0o

Do

WM Ul W U W DD W N W = e al

S = w = o

# 2 MSCT iS5 FAREE (£

Ik VSD(mm) McGoon

PAI(mm?/m?)

TNPAI(mm?/m?)

MSCT 18.506. 66
FAR 18.9846.47

1.31£0.59
1.36+0. 60

133.62499. 05
141. 38499. 88

159. 34£96.91
171.69494. 63

t{l —0.32
P1A 0.75

—0.28
0.78

—0.47
0. 64

JRT sk, Horb 7 ) C 7Y R 0 L OF B 3h ik, 1Y
H MAPCAs fi 1fi. 4 PA/VSD # ™ 5§ By 7,
PA/VSD 43 # v b F 38 R R WL AR 7 A7 AERL R
PDA, & I 40/MU 32 K FE 05k A A PR a3t 3= 220k
J5°T PDA, il 48 & & R4, 0 3 i ik it 5 55 4h 3
]} 5 PDA 4/, il 8l ik & & A4, MAPCASs 4 fili Ifil

+ 531 -

it F BRI K AN B A,

MSCT 5 TTE #7] /R %
[ i Bk i3 S fili 2 Bk, {2 TTE M
D T 0 S ot A RS UL R T 12
%, A4 TTE ¥ 9 #lH KK
PDA %12 MAPCAs, 4 5 i
B R 0 Ik T MSCT, H. MSCT
AL W R MAPCAs 2 . E
17800 ER R BAATER A,
B TTE A8k,

A Bk MSCT #il TTE X
PA/VSD > P 25 ¥ Je £ % Wi JE
PR R A . B 2% R RS
2 S, T MSCT 2k Wi
A AR X I S Bl R A
WA W 53 T 12 B B R . 3 461 (1
(b ERmN S R S )
R G5 M, 1 1 Sk = R e A
R4y, MSCT X0 4h K i 48 5
WK R T TTE, of 68 B
TTE )32 75 e Bl A 3T 4
LG 725 465 Ak s Bl 5k [ 1 5 ) e
TR 0, A . MSCT i 7]
o SR SR R L I 3 R Tk
NI W

McGoon [t {H & PAI & H
HH T A Il 171 30 o 1L 45 1) 4
PR AT ON BB R B — W IR T
PN A T S N S N /S P (=
McGoon HAE>1. 5, i % B & #b
VSD; PAIZ=150 mm?/m?, i %
JERHMRBEA, T B# PA/
VSD B 55 A S A H AR
JEMLYE TNPAL B 2 & &
VSD: 4 TNPAI>=200 mm?/m?,
HIEF A M A VSD, F7— ] R
b 0 B S AR AN/ B[R] b A

T A0 S - il B0 D G 5 X R b 3 A& 3 AT AT A Al
eI e NI SN s iz s = A i D 4 s
AR R HF5E ok MSCT il 5 McGoon [ {8 .
PAI.TNPAI {5 F R W 22 5 K 4 312 & L %

MSCT #EHf 25 5,

FARIE PA/VSD B BEIGIT 7 ik AL B E A 22



* 532 -

] PR 2f AR R 2018 4E5E 34 4 4 ) Chin ] Med Imaging Technol,2018, Vol 34, No 4

SRGMFR IR ZRED ., G0 ME L2 W
PA/VSD W &bt A B 2 & L IF Kk IE 21 i
EANG 2. TTE BWiK T Z8IEELR HA
M B R, R MSCT ## 7T y TR Je R 5 TE
fEARBERL 5 24 90RE, B MSCT a] [a] 12 W il 348 46 i 45
WE A BT FORETE XREIR YT . {H MSCT X0 i B
9 A5 19 3 7 R AR S N R 4 At i 3 3 ) 2 AH G HE A L HE DA
XF H VAT SR BB O S RETEAY 5 55 A0 T R A
2y L A 5 AR A v Y A R R IR R L R R ]
ERIEEET I

ZE Lk . MSCT 2&#i12 PA/VSD [ A %L .
TR 736, I AT HERR s PA/VSD B0 L Ah S8 45
B FAL MAPCAs SR 5 E 4T W 148 A& & 15 00, O
AR LA 1 A 39 45+ B eIk 3 ik AR S T AE S PAY
VSD Rkt FBZ—.

[ 5% 30k ]

[1] Kaskinen AK, Happonen JM, Mattila IP. Long-term outcome
after treatment of pulmonary atresia with ventricular septal
defect: Nationwide study of 109 patients born in 1970—2007.
Eur J CardioThoracic Surg, 2016,49(5):1411-1418.

(2] XBEF A, 25725 it 3 ik A 4006 O 2 ) B B 50 1 S0 BLR 97 Hemg .
Il o L5 AP RIS PR 2% 3K, 2010, 17(1) :50-54.

[3] VESGH, x4, K F OISR st N RZEREE W, 2015,
1219-1223.

[4] Gupta A, Odim J, Levi D, et al. Staged repair of pulmonary
atresia with ventricular septal defect and major aortopulmonary

Experience with 104 patients. ] Thorac
Cardiovasc Surg, 2003,126(6):1746-1752.

(5] B&#n, B, 8w, 5 O0UE CT AR HT & 447 il 2 ik b1 B A8 3 [ A

collateral arteries:

(6]

[7]

(8]

(9]

[10]

(1]

(12]

[13]

[14]

it 5 Pk B A Bt 0 S e ] S 24 52 ARHEOR L 2010, 26(6) :1084-1087.
BB, S, Xk, % 256 J2 CT 121 il 31 ik 141 8 4 9 25 1) B
SRAAY B AR 22 0 M. b Tl R BE 22 (R IR, 2013, 24 (11):
768-771.

Khositseth A, Siripornpitak S, Pornkul R. Pulmonary atresia and
ventricular septal defect with collaterals to right lung associated
with anomalous left pulmonary artery from the ascending aorta.
Pediatr Radiol, 2010,40(1):72-76.

Mainwaring RD, Reddy VM, Perry SB, et al. Late outcomes in
aortopulmonary window for pulmonary

patients undergoing

atresia/stenosis and major aortopulmonary collaterals. Ann
Thorac Surg, 2012,94(3):842-849.
Pulmonary

Liavaa M, Brizard CP, Konstantinov IE, et al.

atresia, ventricular septal defect, and major aortopulmonary
Neonatal pulmonary artery rehabilitation without
unifocalization. Ann Thorac Surg, 2012,93(1):185-191.
TEWE, £, ERE B CT 78 5 K 0 BE 12 W vh /% B2 A
{H WA RS 24 - BE 24, 2009, 47 (4) :87-90.

Carotti A, Albanese SB, Minniti G, et al. Increasing experience

collaterals:

with integrated approach to pulmonary atresia with ventricular
septal defect and major aortopulmonary collateral arteries. Eur J
Cardiothorac Surg, 2003,23(5):719-727.

Benza RL, Gomberg-Maitland M, Frost AE, et al.
arterial

Thromb

Development  of prognostic tools in  pulmonary
hypertension: Lessons from modern day registries.
Haemost, 2012,108(6):1049-1060.
R, T, DR, . ZBIREE CT 1612 Wik i I e b
RO . o E A AR SR YT, 2006, 3(6) :425-427.

M, PRIEDG, ToRig, 4. Z 2 IR0E CT 2 Wi & ¢ 8158 Rk .o ik
P E A AR5 IRIT S, 2009, 6(6) :509-512.

it W, S, SR R AT i 64 J2MIE CT X JL#E CTA
P50 055 S A S 70 ek 14 5% D o ] R A SR AR HOR 2012, 28(6)

1213-1217.

WERVERERERVEAREAERERERENVE RN RERERERVERERNE R RERENENERERENERENE N RWENE N RN R RE R R RN R R R RN R R RN

it

BHIF AT 9 MUR 52 18 75 AN Il A B335 Bl o 6 1E SC Y i J 107 1) 6 A BF 2 8 (3t 35 B A N B . B0 a0 X
G X T AR 1 AR BOE AR SO B BORME O BOR DM I B ST A SC il R R

FEAURE A BPRE A LA AT

BOH w2 S AR I B R BB e 2 Ml BRI TN R A RS Bl R AR B T LR DR AR
T B — BRI B A AR A AN ROR R 7 RO R BOR A



