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Ductus arteriosus internal diameter Z-score for diagnosis of
fetal ductus arteriosus aneurysm in the third
trimester of pregnancy
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(1. Department of Ultrasound, Henan Province Hospital of Traditional Chinese Medicine,
Zhengzhou 450002, China; 2. Department of Ulirasound, Third Af filiated Hospital of
Henan University of Traditional Chinese Medicine, Zhengzhou 450003, China)

[Abstract] Objective To observe the value of Z-score model of fetal ductus arteriosus (DA) internal diameter constructed
with fetal echocardiography for diagnosis of fetal ductus arteriosus aneurysm (DAA) in the third trimester of pregnancy.
Methods Totally 128 fetuses with DAA (DAA group) and 309 normal fetuses (control group) were enrolled. The
relationships of gestational age (GA) . biparietal diameter (BPD) and femoral length (FL) with internal diameter of fetal
DA were analyzed. and the Z-score model was constructed. Then Z-scores of internal diameter of DA were calculated in
DAA group and control group, and the diagnostic value of DAA was observed. Results In control group, GA, BPD and
FL were significantly linearly correlated with internal diameter of DA (all ¥>0. 9, all P<€0.001). The Z-score parameters
of internal diameter of DA in DAA group were all significantly higher than those in control group (all P<C0.001). Taken
GA, BPD and FL to predict Z-score of internal diameter of DA, there were 92. 18% , 94.53% and 98. 43% fetuses with Z-
score>>3 in DAA group, while 1.61%, 1.94% and 1.61% fetuses with Z-score >>2 in control group, respectively.
Conclusion Fetal echocardiography could be used to construct Z-score models for evaluate the internal diameter of fetal DA
in the third trimester of pregnancy for quantitatively assess the development of fetal DA, diagnose and monitor the progress
of DAA. Z-score of internal diameter of fetal DA >>2 highly suspected DAA, while DAA could be diagnosed when Z-score
>3.

[Keywords| fetus; ductus arteriosus; echocardiography; Z-score

DOI:10. 13929/j. issn. 1003-3289. 2021. 09. 023
IR HRR LB SENR Z F 23 kS BB

;’% ;%l’@/ijﬂ\é}z\l9ﬁ %]‘19‘ﬂ j72*
(1T P EREAB SR TR B 4500022, g BE 25 K2
B RER AR R B 450003)

[ =] B RIS O30 E M E T IR L3I S8 (DA R Z PEA R, AR Z W42 Wil L3 ik &
B (DA, FiE A 128 It DAA R JL(DAA 4 309 i IE# I JL O B4 . 0 #r 22 B (GA) iR LR TR A2
(BPD) K B K (FL) 515 )L DA WA Z [ 1Y & & s M @16 )L DA W42 Z W40 #E 81, 313 DAA 41 5% B 40 DA Wiz Z 3F
2y MBS W DAA M E. &R XKL GABPD & FL 5L DA 48 2 A1 24 5 w5 B 4R PR A ¢ (» 39>>0. 9,
P ¥1<C0. 001) . DAA 415 )L DA WAE Z W53 % S5 B W @ F 0 IR 41 (P #<C0. 001, 433l L GABPD K& FL Hiill DA

[E£THE] WA ELRAFIE LT (20182Y2048)

[E—1EH] W% Q977 B R 5 D5 A B+, EIREEIR ., B985 ) B LG BEB A 1281 . E-mail: 273596752@qq. com
CEfEMEE] W7, rg R 25 K225 = Bt JE = BB 75 ), 450003, E-mail: tlky@hactem. edu. cn

[ B HI] 2020-10-23 [f&E HH#I] 2021-06-23



[ BE A AR AR 2021 AR5 37 %5 9] Chin ] Med Imaging Technol,2021, Vol 37,No 9 e 1379 -

N2, DAA AL H . DA N Z 1P >3 Z &5 92.18%.94.53%.98.43% , M ML IR JLH DA W& Z > # & 5
1.61%.1.94%.,1.61% ., £ EIREYEIL DA W Z PF0#n] E B G L DA R & 100 A B T2 W DAA 3f
WEI S HE R, AL DA INER Z 34 >2 R R DAA, >3 B A2 W DAA,

(XAl ML shlkSE; BHosfiicR; Zirs
[HE4SERS] R714.5; R540.45 [CERFRIALZ] A

J6 LBl ik 545 (ductus arteriosus, DA) % 7] 52
i f JL ARG B 0 58 H YL G AF B kT 4 8 (ductus
arteriosus aneurysm, DAA) A 5 g 18 85 21, I A
HR R ™ EAG . 28 DAA & F B4 HATH
B AEZDEORT S B TR AORE G A L R R
AL EE AR A OB R IR AR 2 B DAA B kT
WA, BB S EE T L S O sh B 2 W
DAA [ AR 2 735 Z V50 T HE . B UL 2 &
B2 WG JLC WIEAH 5C 2 500 25 1F 5 Y (8 (% 72 B S LA 4
HRIIAAS AR A 5L L A BY T PR A iR JL DA AR AR 1k
B 5T LA G L A= 9 2 I & $5 F5 BT 42 (biparietal
diameter, BPD) | i ‘& K (femur length, FL) flZ% J
(gestation age, GA) H B &, LI DA W& N N4 &
g Z PP iR, AR Z PFAr 2 Wi iR JL DAA I E .
1 #ERE5HE
1.1 — %R g 2018 4F 11 42019 4F 11 A
2 158/ il g 4 v & Be 42 52 I JL R 7 0 gl BT A A 1Y
2P0 B NN A3T ) X R BRI U O, LA R AR
Pl 0 B B 4R DAA 5 & G LA DAA 41/
XPRRZ . DAA 41 128 i, 2 I AFE#% 17 ~41 %, F 8
(26.9%4.8)% , 4 32~40 J& , 1 (36.28E2. 19) & ;
Y54 DAA 2 WiArdE™ L BUIG JL DA 5 0R ol 280k
Pook (& 1.2) B 5k &b 42 K F IE # [ 22 Ji Jif L DA
WIS 95 T i 8. XTHRAL 309 Jif . 22 A 4F 18 ~
458, ¥ (26.9 £5.0) &, 4 32 ~40 &, F
(35.5242.37) Ji 5 i JLR 75 .0 Bl [ A A K s 2 Bl 17 4
KW R 5%, b Ok
JLA W20 {8 5 28 JE A 25 > 2
JE s QR ILA IO AN IE s @242
A & I Hs 8 DR 45 AT IR A 0T
it . ASHFSE 4 I BE AR BE S B it
e T 4 A K A A 38 45
[ 4.
.2 &5 RH GE
Voluson E8 ¥ o £ & # # 7 2
Wr A, R Sk, MR 2 ~
5 MHz, 1 B A 10 4ELL b 77 i

[(XEHS]

1003-3289(2021)09-1378-04

TR A 28 56 1) B 0 2 BRI B 4 7 B R D & iR L2
91 K i Lo U 0 A 7 FH 4 mE E AT 4 A . U 2 A R
MES , F B JLF# L0 A 55 B i i L ZE 9 2 48 A, 3F
EHEF B IEENRILONE, W& DA W& k.
brikeo)) <) N | K= R = R T A S = i R TP S SR 9
KRS R DA KL T 88 DA T Wi 7R 45
BIME Z 5 s 2 DA AS I S5 5 i, I 6 48 1 b BRIy
BOER 3 WA E.
1.3 Siit: 4 RA SPSS 21. 0 43T 4 85 .
DL o s FRMFA IEAS A B TE & 90k, 4] F R
TSTEEAR (K5, L Spearman AH M 23 B WX BR4H
GA.Ji6JL BPD K& FL 551 DA AR ]9 56 R, 553 5]
L GALiBJL BPD & FL b A 7228 , LG JL DA N2 ia
JL DA N2 84 %5 #E 22 (standard deviation, SD) 2k [H 28
BT EZ B8 B DA AR AT DA N2 SD.
DA N12/DA W12 SD="# & + R X (GA.BPD 1%
FL), W3 1.2, r=>0 RIEAH K, r<<0 KA &;0<
| r[<20. 3MEFAOE, 0. 3<T | | <<0. 5 MARBEEAH K, 0. 5
|| <<0. 7 M BEMI,0. 7| | <1 AR ML, Mg
)L DA Wi Z PFor iR, 1H 58 2 41 DA Wi Z 17
I3 7 V5 = CEBRIE DA 48— T DA N4 /il
DA W4 SD, P<<0.05 NEFAHGH¥E X,
2 g5

X RE4] 309 it GA.BPD K& FL 5 JL DA W12y
EEEELYEA G (r ¥>>0.9, P $<0.001,% 1);GA
5iJL DA WAR [ SD fm BEAH G (r=0.811, P<<

Bl 1 2238 FTURILGEA.OEIER DAA DA M ESH KB 5k (F B2 2237 FRRIL, @
OB BN DAA DA REEY R (KRE AP, mHis s



+ 1380 -

i E BE 2R B R 2021 4E5S 37 #2559 8] Chin J Med Imaging Technol, 2021, Vol 37,No 9

0.001), 6 JL BPD & FL 55 JL DA W& SD %
A (r=0.644.0. 681, P ¥]<C0.001,% 2), DAA 4
6L DA W Z W &S 8A W B & T X KA
(P¥1<<0.001,% 3. 3), UL GA W AZEITH
DAA 415 JL DA WiE Z ¥4y ¥ >2, Hod 10 i (10/
128, 7.81%) Z ¥4y A 2 ~ 3, 118 Jif (118/128,
92.19%)>3; L4 BPD A HZAE & 118 DA W Z ¥F4,
1/ (1/128,0.78%)<<2,6 i (6/128,4.69%)2~3,
121 B (121/128,94.53%) >3; UL FL 4 {728 & &
DA Wi Z i3 >2, Hip 2 13(2/128,1.56%) 2~
3,126 i5(126/128,98. 44 %) >3, Lk GA N HAE &1t

(=il
#£1 XFH4AMIL GA.BPD X FL 5Jit )L DA
SR NEREALNEL EE X
2% M ¥ A L P
GA 0.277 —4,770 0.948 52. 445 <<0. 001
BPD 0.126 —6.047 0.978 81. 404 <20. 001
FL 0.129 —3.571 0. 969 68.972 <20. 001

# 2 XAl IL GA.BPD K FL 5 JL DA
AR SD 14 B2 01 I3 A 5 R %L

S A% o r{f LfE PfE

GA 0.021  —0.163  0.811 24.327  <€0.001
BPD 0.014  —0.537  0.644 14.736  <<0.001
F1 0.011  —0.157  0.681 16.311  <C0.001

# 3 DAA A 5X 4G IL DA WAE Z 34

SR
! DA-GA DA-BPD DA-FL
DAA #H (n=128) 4.219+0.835  4.536+1.059 5.359+1.325
XA (n=309) 0.00441.020 —0.01340.905 —0.003+1.009
tfi —44.912 —42.580 —41.109
PH <<0. 001 <<0. 001 <<0. 001

H:DA-GA: VL GA i A B DA W12 Z ¥4 DA-BPD: Ll BPD
o @ AE RN DA N4 Z $F4 s DA-FL. KL FL S A S & Hiil DA 4% Z

Wy

=

32 33

o Aif B AL 2 {1
*DAAHZIH

B 3 DAA 45584 DA W&

AL DA W2 Z ¥4 .5 B (5/309.1.62%) >2; LA
BPD b A28 &, 6 8 (6/309,1.94%) >2; L FL N A
L5 R (5/309,1.62%)>2,

SFHRA G )L DA N2 Z PF4r 95% B (5 X 1A
—2~2,99% BEIX ] N —3~3, LA GA HHAE R
B DAA B IL DA W Z VR4 T 99 % 8 135 X ]
ZHh .92, 19 06 4b T 95 06 EARF X TA] 2 A 5 1 %) BE2H iR L
DA W Z P34 T 99 % B A5 X Z M, AL 1. 62%
IbF 95 00 B AT X Al Z 4,

3 itig

DA M55 6 XF il =5 9 &8 & F ik, R L F 3
ik 5 il 29 Jk 1) o, 496 B A9 ER B AR PR T . DAA
B DA ZFEAR R 5K 5 — e T0 R MR 2
DAA KR AT RS LA T A X . ODA e K4 e
KE WS QMR ILEEE 2 A B, Gl DA Y I & 1Y
fns by DA B RE QIR DA B & P4, 53
DA B J5 975k s @38t £4 2 (a0 I Jr 28 & AF L R 25
BAE B KRG G AR R EARGRIEE) .,

DI DAA R H B R4F. B & ™Al
SJLE%AL@J@E’\J%&@W&?@ AR PR DAA

R NE U T = (S0 W i T S <Y L7 NS B LI N
415 )L DAA kfpﬁ%é@ 5.93%(128/2 158) . BEfEHF

*“?%EED% DAA AT BE R 2 H 6L DA M4 ad & v iy —
PRI 70% DAA AT AL A 478 . i
S RZT B DAA AT HEA W7 58 K I 30 A 48 41 4UR
%%Eﬁﬁthfmﬁr“llkr“%fm“'“” 2 PR R RS W R
P W T Az S5 AT R S A7 7 B U 19 DAA 95 1) %5 5C
HE,

G LR 75 0 s EUE = T2 W DAA k. iR L
=AU U TSR AT R A O I O A o U T
— BRI WRIL DA % fcd R E E Y,
DA JC AW 3 2 ik i 7] % A 45 Bl B 45 0 8 I ff B 7
b T JE T = A A 0T B A I S Y L 8

75 80

Z3Wa ALLLGA MR

o it REZH Z{ 10 = XA Z{H
- -DAAHZIH 3 * DAAZHZA
: : S e RN
w4 “34 3
A B
LI | N ]
! ST 2 r I %G 3 oy
-z %" w e ogog 4R b g oA
O Sa® 35 digi]:
-2 . . S 2
85 90 95 54 56 58 60 62 84 84
BPD (3B] FL @

AR EL

B. LA BPD N A8 C. DL FL A A&



[ BE A AR AR 2021 AR5 37 %5 9] Chin ] Med Imaging Technol,2021, Vol 37,No 9

- 1381 -

Jik 48 = U K % B bk Ok R U T AE £ A RO 4%
DA, U2l DAA. HiijE N # K% — 1 DAA 2 W
P, 2 L) DA 23R EBIRY 5K H NE>8 mm
BWARET ARG L DA N 48 Rl 2 T 5 K K
K TIEIRA B LL 8 mm S DAA 2 Wiks i, A]
e FERE W2 . EANL DA SRR HRY K B
Pk 4y AR K T W) 22 JB IE IR )L DA AR B 95
T B bR AEZ B DAA™ & 28 8 DA N AR IE #14
A 2000 4F PASQUINT 41 iy 4l o (0 & 43 7 50 E
PR L S B I R (E . SR AR JL DA AR
Z VF 4y R A W0 B b o 25 R S8 R — A B
JE T S W ZRE i T (R Y R R, AT 2R A B E A
fI4E SR . BT ESNMAAT 8 DA N Z W IEH (N
— 3~ 3 R ST A A AT IR IR I iR L DA AR Z 1T
AL S5 5 R DAA 4R JL DA WiE Z T4 ¥ W
b TR AL X R R )L DA AR Z W 95 0 B
fEIXEIN —2~2,99 % B85 XA —3~3; L) GA A H
AR DAA 45 )L DA N2 Z W43 3440 F 99 % &
& XA, 92. 19 %540 F 95 % B A7 X [R] 41 . 17 %F A& 2 iR
JL DA W& Z PFr ¥I40F 99 %6 E AR X N L4 1. 62 %
AbF 95 06 B AR X a5k,

ABIESE 0 Jy BRAE - O kg B rpogs | LB P A 5 5 @
bR T A0 AN TE G L. A& BE W28 DAA JE 5 5.0
IS KAk % T WA % ODAA L FEA B /D M 4
SMIEIL DA N A2 IE # VU B2 W DAA b e ] BE A7 7E
Hb IR B N 22 57 s @D B e BBl 17

25 b O A iR L R 0 ) R R A AT R i ) i
JL DA W& Z 140 8 8] 52 1 3P 44 i L DA E & 1%
LA B T2 W DAA I W U 1% iF E . DAA JiG L
DA W Z TE4r 58 0E % i JL B & 48 K, & 8L JL DA
WA Z P53 >2 B8 DAA, >3 B A2 DAA,

[ 5% 30k ]

[1] GANESAN S, HUTCHINSON D P, SAMPSON A J. Prenatal
diagnosis of ductus arteriosus aneurysm[]J]. Ultrasound, 2015,23
(4):251-253.

[2] LI H, WANG B, SUN Z, et al. Giant ductus arteriosus aneurysm

(3]

(4]

(6]

7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

with thrombus in a 31-day-old infant [J]. Circ Cardiovasc
Imaging, 2019,12(5):e008939.
MCARDLED J, PATERSON F L,

MORRIS L L. Ductus

arteriosus aneurysm thrombosis with mass effect causing
pulmonary hypertension in the first week of life[J]. ] Pediatr,
2017,180:289-289.el.
TASHIMA Y, KIMURA N, TAMAI K, et al. Pulmonary
stenosis caused by ductus arteriosus aneurysm: A case report[J].
Ann Vasc Dis, 2017,10(3):242-245.
ZRLLTE B /INEL, WRJUOBR B A AT TR L 2 Tk 54 98 12 W L (U]
SRR BE 2 %k, 2017, 21(5) : 203-204.
FUKUTA M, HORITA T, SEKO-NAKAMURA Y, et al.
Sudden death caused by rupture of spontaneous ductus arteriosus
aneurysm in an adult: Rupture of Ductus Arteriosus Aneurysm in
an adult[J]. J Forensic Sci, 2020,65(3):1004-1008.

MAO Y K, ZHAO BW, ZHENG F H, et al. Z-scores for fetal
left atrial size and left atrium-descending aorta distance in fetuses
with isolated total anomalous pulmonary venous connection[]].
Prenat Diagn, 2017,37(10):992-1000.
RITTER M, FRANZ C, GERMUND-MAIWALD I, et al.
Ductus-arteriosus-aneurysmalJ]. Z Geburtshilfe Neonatol, 2020,
224(4):227-229.
DE FREITAS S, CONNOLLY C, NEARY C, et al. Ductus
arteriosus aneurysm presenting as hoarseness: Successful repair
with an endovascular approach[J]. ] Surg Case Rep, 2016, 2016
(4) :rjw060.

SINGHAL M, BHATIA A, MANOJ R, et al. Patent ductus
arteriosus aneurysm: A rare cause of dyspnea in an adolescent
boy[J]. Pediatr Cardiol, 2013,34(4):1038-1040.

DEVECI O S, CELIK A I, CAGLIYAN C E, et al. Case images:
Ortner's syndrome caused by ductus arteriosus aneurysm/[]J]. Turk
Kardiyol Dern Ars, 2016,44(4):352.

NI R, ok, 5 MG L3 K S8 5 5 00RO Bl R A R gy
Br[0]. o B 22 AR 4R, 2017, 33(5) 5 731-734.

AR, SRR, SRR, A I ]S ) A DG R AR £ AR 12 W iR L 3
Wk AR L L] . sh AR B 2R S ik (AR L 2017, 14(7)
549-553.

PASQUINI L, MELLANDER M, SEALE A, et al. Z-scores of
the fetal aortic isthmus and duct: an aid to assessing arch
hypoplasia [J]. Ultrasound Obstet Gynecol, 2007, 29 (6):
628-633.

LUSSIER E C, YEH SJ, CHIH W L, et al. Reference ranges
and Z-scores for fetal cardiac measurements from two-
dimensional echocardiography in Asian population [J]. PLoS

One, 2020,15(6):e0233179.



