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The Application Value of Dual Source
CT in the Diagnosis and Typing of Single
Ventricle Combined with Single Atrium

WANG Jian-jun, YANG Rui*, LIU Ji-wei, WANG Qian-gian, FAN Yu-huan.
Department of Radiology, Henan Provincial Chest Hospital(Chest Hospital of Zhengzhou
University), Zhengzhou 450000, Henan Province, China

ABSTRACT

Objective To investigate the value of ECG—gated dual—source computed tomography angiography
(DSCTA) in the diagnosis of single atrium (SV) and single atrium (SA). Methods DSCTA was performed
in 27 patients with severe complex congenital heart with disease SV combined SA. The classification
diagnosis was made, and the complicated deformities were summarized. Results According to the
morphological characteristics of the main ventricular cavity, the 27 patients were classified as left
ventricular type (8 cases), right ventricular type (12 cases) and uncertain type (7 cases) (29.63%, 44.44%
and 26.00%, respectively). Atrial situs solitus was found in 9 (9/27, 33.33%), atrial situs inversus was
found in 1 (1/27, 3.70%) and atrial situs ambiguous was found in 17 (17/27, 62.96%, including right
atrial isomerism in 16 and left atrial isomerism in 1 patient). The patients complicated with 30 kinds,
totally 188 deformities.There were statistically significant differences between the left ventricular double
outlet, right ventricular double outlet and trabecular capsule of three types of single ventricle (P<0.05).
There were statistical differences in right atrial isomerism between uncertainty type and left ventricular
type single ventricle (P<0.05), and no statistically significant differences in other aspects (P>0.05). Left
pulmonary artery diameter, abdominal aorta diameter and McGoon index measured by two methods of
DSCT and TTE were correlated. Conclusion DSCTA can accurately diagnose single ventricle, single atrium
and associated malformations, and provide reference for surgical indications and risk assessment.
Keywords: Congenital; Single Ventricle; Single Atrium,; Tomography; X-ray Computed

B0ZE(single ventricle, SV)&HEBLE (single atrium, SA)R—H™EHNE %,
EAEREORER(EHL0RE), BTFREEEENRELSEN, BETHIOM
ZE. MREE, RAHENES"Y, SVEE— M OERSETRE SRR LM
FHEABEZERHNMOR, HEBINEEERNS—MOEREE, REXH ST OHE
1.0%~3.0%, EERENRE Y, SANEEFERLHE, B—MENNEERRRE
BET, SVAISHRENR O MISME FRBERIEY, FEAIMTE D B H AR S FHBRER
NFRBEFALEARHENEEXEE, A, SVEHSAZANRKRE, KARETE
BRI O BIIENRCTIE &5 (dual—source computed tomography angiography,
DSCTA)EiZBrSVAFH SAH RIS A,

1 BR5HZ

1.1 —fR%EKE WE2009F48 E2022E98 KI2THIMISHSVEHSARE, HhBi
1440, 1361, FR1.3MNBE23%, F1Y(7.8617.50)%, 26flIRKRI A KHIE
K, 13FIAFERIEERL); AEKEERITHEERE ESE2-48hiE o] B RIRERRS,
1061 BERBASE2-ARE A B R ERZE, 176 EEMEKE2E RS, 26185
FishRk 5525 Fudts

1.2 (NB5A% RAZEFETFSOMATOM Definition FlashfURCTIRHIN; XTLEHLR
RIFEFREREFMIEEE(350mgl/mL), MFREERREANEEHTRRIIGERSH
#o WFLARGRENE)L, EEERHITI0%KEREE(0.5mL/kghE)EMEER,
EIEFFEEEpKEE, MBS TRE. XEEIMEORIIEEAR, S tEAR X
EERI LR, PESH: 0-65 321, BEBESOKY; 7~12%E)L, BEEI00KV; 12%
P E8E EHBE80~100kV, Care DOSE 4DBEmEBMRIAT; MESnesEava0.28s/E,
1850.6 mm, EERE128X0.6 mm, HEEE0.6 mm, EEREEL mm, EEREEE
1 mm, 5BFE512X512, EAUlrich MedicalBET 578880 LR B E5IMEEE, 12%
WUTFE)LEFREN03~1.5 mL/s, FIEN1.0~1.5 mL/kglhE, 12% U EBEFHFRE
4.0~5.0 mL/s, FIERT5mL, FEIELFIE AR RICEF10~30mLEIRER K, IR
DEEOENEESEXFIRNG, ILENFohitg 3,

1.3 BB AiEtE RE =M /EmSiemensEH(Syngo acquisition workplace) B
R RERERNRES KBESG, BRSO AREGHEEREERAE (RS E
ERAKMENLEFIIEBRESHHE), BREEGREZEZESiemens Syngo T {Eif,
FRZTEEAMPR). RBAZERE(MIP). RNBELT (MinlP). ZFRBM(VR)ZH
BEREBEAMBORN. NG, FiEEIBHMAKS R E R ERREHRAN
BEMIETON, BEUA—BENEGERITN, ST ERE—HER, LOFEHN
Rar PEERERPIAM T SVHI3FHE A E, Van Praagh9IEESVH RAE: A

(B8] TBE, 5,
(EREE] % I, X,
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B 8dALERE, TAEEY; BE: B4ALELRT, T
EQEEE; CH: ZEERAABRNERREER, XTI
=B DB KFALESHMEEFRIRLE, XIFRAERSV,
AndersonP & FES3E: EOER. AOERMKFHER, 5
Van Praagh FEEZNARR 2T FAnderson 3 EUEMNT 25
M. =REAY. B=MZEPRLOHEINGEEMEBIBEERB
ThaEt SV TH D £, AFRRFAAndersony B, %%
DR ERPITE, RORBHIZHOEMUE. k- 0B EEXR.
DEMUE. B-EEERE. ARk (EshBXFMEIEK) LB RO E-
HkEEX Ro

1.4 FitE B RASPSS 25.050 3 F 43T U & B SR A K
HITHRIT DI WITERFHITESHRE, REESHHEXR
BFHELIREE(x )R, MABIIELRRBIRIIIFARL
KIS, AR RBGIEHR. BRth(% )&R7®, BOLRLLRER
£AKWFEFisherkgiiLle, SEABPearsontBXDITIEMNHERX
Mo U ELIP<0.05HERESRITFE X,
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2.1 BREDHE SEAN2THISVEHSAERE, 191TDSCTARE
WEELHE(TTE)RE, REMRIATENNSREE G
TEEBEED. BEFR13NMNA~23%, FHYFHKRT.8617.50
%, HAhB14f, 136, 27HISVEHSAEED, ELEER,

Rl BLERELEBREXROAINBRMER(H)

TE EZER(n=8) AER(n=12) FEE(n=7) &1T(n=27)
H5(B/%K) 5/3 4/8 5/2 14/13
EW(F) 8.25%7.70 7.83%£8.84 7.47%552 7.86%7.50
LR [N (%)]

BEEEN 2(25.00)  8(66.67) 6(85.71)  16(59.26)
EERA - 1(8.33) — 1(8.33)
VB R AL — 1(8.33) = 1(3.70)
AL — 2 1 3

TG ETE 3(37.50)  7(58.33) 6(85.71)  16(59.3)
SREAT - 1(8.33) — 1(3.70)
HFABEER 7(87.50)  9(75.00) 6(85.71)  22(81.48)
FEERORERHIR 2(25.00)  7(58.33) 3(42.86)  12(44.44)
TRk EE  — 3(25.00) 1(14.29)  4(14.81)
o RKERT EE  1(12.50)  1(8.33) 1(14.29)  3(11.11)
AENBKEE (L 4(50.00)  4(33.33) 4(57.14)  12(44.44)
FEhBk SRR 1(12.50)  6(50.00) 1(14.29)  8(29.63)
FEhBX IR B 2(25.00)  3(25.0) 3(42.86)  8(29.63)
= SR B 1(12.50)  1(8.33) 2(28.57)  4(14.81)
a5ak 3(37.50) — 1(14.29)  4(14.81)
FohfkSHZ R 2(25.00)  1(8.33) — 3(11.11)
kS E R 2(25.00)  3(25.00) 2(28.57)  2(28.57)
BRIk R B R 1(12.50)  4(33.33) 2(28.57)  7(25.93)
FRA - BN 3% 10 2(25.00)  2(16.67) 1(14.29)  5(18.52)
IR LR ERBK 3(37.50)  3(25.00) 3(42.86)  9(33.33)
W T REERBK — 1(8.33) — 1(3.70)
EAEKS 1(12.50) — — 1(3.70)
FEhERRKEE — - 1(14.29)  1(3.70)
il Epi=a 1(12.50) — — 1(3.70)
afE 3(37.50)  9(75.00) 6(85.71)  18(66.67)
bl it=2 ) 1(12.50)  1(8.33) — 2(7.41)
SZRE-fRA 1(12.50)  1(8.33) - 2(7.41)
SEMTSE 1(12.50) — 1(14.29)  2(7.41)
RSP 28 & i 2(25.00)  3(25.00) — 5(18.52)
HREEN — 1(8.33) — 1(3.70)
FO RRRILEBE.
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BOER, REEESVS R H8H(8/27, 29.63%; El1). 12
(12/27, 44.44%; B2. 3). 7HI(7/27, 26.00%; B4), OFE
EAI9%(9/27, 33.33%), OBERAILA(1/27, 3.70%; E3),
DEREMLITHI(L7/27, 62.96%), FEBELALESH16H
(Bl. 2. 4 RAELERMLE, EDSCTARET, 27HISVEH
SAH LB 30M18840 (K1), BENMONBRIEAEE
i (22/27, 81.48%), FMBE I ANERE S AMKEL
(12/27, 44.44%)FIN_EFEE2BX(9/27, 33.33%). =& WAL
EINE 2 AMMEM(18/27, 66.67%)(FK1).

22 =HELEFREHELENLR SFARAXESVELE
WA, AERHO. NRESEEESITFER(P<0.05), &
MERSELERSVEREREBMAEEESITEER(P=0.041
<0.05), EFEMASELSHITFER(P>0.05)(F2),

2.3 FiEhBk RMcGoonfg# b LIMcGoon EhE>1.5(X
MFEhBKEY B2 ) 2 HEGlenn FANMKIEY, DSCTHNIEN A
FiEhBk. BEEABXERMMcGooniE SIS FTTE, 281E
G E X (P<0.05), BT AMEIERER 2SN, DSCTSTTER
ERI MK E R PEMX(r=0.606), BEIMRERSERRX
(r=0.949), McGoonig¥ = E1Ex(r=0.829>0.8)(F&3).

2.4 FRER AAMIFEBESFERAET, 1TOBEFER
h, B—{TWAEERK-FEBY SR (NEGlennR)116]; 36147
E-FOFA; 3G HOME S 2B EERRTNAEGlennA
REMBRFAR, AESRAFRETHNEESR, (PR

FhEhBkIEZEA (total cavopulmonary connection, TCPC). 43HA
TCPCRRIALBIFI3F, SEEH4.76%. 14.29%,

3

WA BEE, 14%, SV(ERNEAR), SAEE M) DSCTAE  —43[F B i
(Fsh), EREBRMNREE M, HAEOQEEM, LT EQEEA NG
B E ) N, BUNERA LTS Keh ks, MNEE;

E1B B, 14%, SV(ENEA), SAGEE M) DSCTAE, B HE AL
M, hEH= AR G

B2\ B£E, 12%, SVEHENER), SAGE B FMH) DSCTAR, FUERES/NE
FGH BEIREI GFL) H#

E2B E£E, 12%, SVEHENER), SAGE B M) DSCTAR, 20k 5 it 5 fik
HREECER HEEN, HAHEENHD; WEGlennAjE, EBEE K
SHMmohkE R, RPA: HMahk; SVC: b #IK)
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. 0,

B3A B, 125, SVEENER), SAGF R B %8B #AR+TCPCAR JEDSCTAK; £ F B
INPALK, HAENE G,

B3B8 B4, 124, SVEHERNEA), SAWFRAL FE M E % A+TCPCAREDSCTAR; & F R AL,
ERFMTFAN, ARREREZ AN, EQEMLTAEMN, 24K, 2EHENT;

4N B, 165, SVCRER), SACHEE R DSCTAE; AR HERHER, K EBJAT+F

RXMK, REF—AEERGE), CERLEMBECE, WNREEE. AVERE,

RS,

PR

B4B E# 2, 165, SVCREAR), SACH ) DSCTAR; & &M% B34 H 0 FERA;
B4C &4, 16%, SVCREA), SACH B FA9) DSCTAE; & 3 2h fk 4% (Castaneda T AY), &
EMRMRET, £, AWHREEE GER); ME XA L. AL AR kN

S B BB

R2 ZHEOEDEAHBOENEN(%)]

VB n HEREER mAEER BOFREEEE FOERNEHO SRS SHAEIRKEH
EMNEELEE ENEELEE DANOREEEE AENHO AENHO

EOER 8 7(87.50)  1(12.50)° — 1(12.50)* 7(87.50)  3(37.50) — 1(12.50) 2(25.00)

AOER 12 9(75.00) 3(25.00)°  1(8.33) 1(8.33) 10(8333) — 6(50.00) 6(50.00)¢ 3(25.00)

AHWER 7 6(85.71) 1(14.29)  1(14.29) 2(28.57) 4(57.14) — — 1(14.29) 3(42.86)

&t 21 2 5 2 4 21 3 6 8 8

x? 2.333 0.652 0.652 1.329 1.577 2.168 5.651 8.159 3.763 0.909

P 0.420 0.840 0.840 0.726 0.655 0.417 0.031 0.008 0.168 0.752

#R2
WRE 2R TREEN ®3 POERLEBEMTDEK. BEERDEXRMcGoonB¥ILL

EESNH EEEH LER 02 75 7% AREIBXE R (mm) AREHEKEE(mm) BEE R E R (mm) McGoontE%k

3(37.50)° 5(62.50) 2(25.00) — — DSCT 10.58+3.79 10.11+3.93  11.40%+335 1.89+0.61
4(33.33)° 8(66.67) 8(66.67) 1(8.33)  1(8.33) TTE 9.26+2.78 12.11+6.55  10.95+3.13  1.81+0.52
— — 6(85.71) — — r& 0.606 0.320 0.949 0.829
7 13 16 1 1 PiE 0.001 0.103 0.000 0.000
3344 9.054 5754 1399 1399
0238 0011  0.066 1.000  1.000

A ao by CARRREVERVSALER, EOEVSAHRER, AOEVSIHER,

‘= REKDLEB.
3

3.1 DSCTAEELDESHBEDERGINMRE LOFERESR
BB ARG, TERARERERESERAST, ERAR
E5S T ELABRENTERR'Y SVBEZREMTRS
30E56K, THE0ERNLHSVEEHMBHE—8, RE2FA
BrEesan ™t SULERASE A B BIFNEL.
INREBREEE, HOBSEFRENOIESZEHE. EOE
INREAUNRAREF BORNERRE, BOEIVNRLEHEA
BOREERE", SVERBEE—MRERLNHEILE, Z
DES—HFHEMAEBOEENUME R, R5AMBKEREN
WUNRE, TOERMEHE aREER N REAL R NRE
FRERIR. DSCTASFEAEIGB] LUAHT 2 RAVNRRES, hB¥E

BOEXTOEEMMBOREE, BRAEERR, NE/hRiE
PRERIAAR N SAREEIFRTERMRA, BEMABEERN—AHLR
BEERERTOEAMNARE -—ZEE, MOBECTHIE, CT
REFIE “NEDER , SRREZHCTEIEZREERTRHR
BANOE AN BIEASR—REGRSEAR, DSCTERHE
FRMWTHY FNRREENEES Z—HEBEDHER, (RAR
TOHEPRNBIERERESG, REREIOHERSZENOERT
x5 M OINR M E B HFIR R - M TR
275HE, DSCTARBHEMRSY, H=4ERRAMNTETRERN
TEAREIZEN, ERORLLIGHZEEMETRE, LEAXNE
B2 LOREReMRE . MR OO EIMIP
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e AR ETHAS ANESE, YRARSIERS, Ha4
R REY, BERT HARTE. SHRFT, UWEEESV,
ERSHMESARE N, DSCTARKG L BH30M1884, B
BIBOR. MBS AEREEE. ASBEL. EEWH
O, BEWHOM/NREE=MERBLE AEEHAITEER
(P<0.05), RHAEE S ENER 8 \EERRERESEEESAT
¥E2(P<0.05), HMAESEAHFINEZER, NATTE
RICEF10R, SETRIBRSEERTR(T/27, 25.93%), &
SUERE BRI RLSERE 200 (2/27, T7.41%), HAAK-BHNS M54
(5/27, 18.52%); MDSCTA¥JRLIIRIS, HIAW, WFTTE
LA —EEEN LI E S ZBR N ERES. SREE.
FhERBKETL. A-FISEIR, ZSBMENSES, BIVTTEE
ADSCTAKZ, AIRBE, HLR. BiILE,
3.2 DSCTAMEREOEROEARTHRNMNE SVEHSA
BEFARTXRS, LFEFAHEFRETERRY, FAE
B ERB R FECEYESMEN S, FASREE
WEGlenn AR, KD RA. FEIBkIFRARRFontanEF K,
OINEER TCPCREEFERLBEAMAR. SIEFRE
B 14 2 ) 2 R H5 R B TR A A A IR S 485, R AP I % R 2 SVIN Bk
P WA GlennFARE R BEFHEhIKE K BIRE #1714,
EilMcGoon th{E>1.5; WTFHEMRSEXFOERAKT
1.5~2.0mmB9 -4 M R T ST R0 08 ; RETEE L B8Rk L
By REMMEAFERR; EXNRNEEN RSN EET
SN _E BBk -Ahsh Ak &Y, DSCTALI—ihT5e Al bl T4
ME, AARHIN R EEE33.33%(9/27), XS EkRH
5 E625.93%(7/27), EMZEEEKS H63.70%(1/27)s DSCT#E
ENHHRRESSZHES. R-HNSnENEERETHE
BEERFOMESE, MATUKRESSE-MER. Fhshiaik
gl EENSERNENETRIAE, FHRER
DSCTSTTEAE G MBI E R, B ERBKER U EMcGoonis
W ERIEAEN, EMTCPCAEX AENRE T 6 sk
Rk, NIERMUSEE. S ESERER, MERME
s, MARKEFRNEY, KHFRDEE ISR ERE(7/27,
25.93%). REOBERMUSEIE(1T7/27, 62.96%). FshikikzE
(8/27, 29.63%)3,FPi(8/27, 29.63%). BhkEFHE LM
(7/27, 25.93%), 1EHINTTCPCR,

£+, DSCTATESIE SVAESAF AR SRR B IAE X BT EIAR L B
WO, FisEEEE. RREOERUSAT. SRIKE R
B ARSI SBEN— SR A E, EEREERE,
W& DSCTABS ST AT OmitE, REHEFESME
B ASBELEYWEESME, BHMERT TS, £
HEWRE, RENDSERAE, BISHRENRZD, 7
E AR R R — S WIEEMNLEIL,
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