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Natural Color Pictures of Cross-sections of Fetal Rat Heart with Trunks Arteriosus
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Truncus arteriosus is a congenital heart disease that is caused by insufficient septation of the cardiac outflow
tract and arterial truncus. Fetal echocardiographic diagnosis of this disease is important because of its high
neonatal mortality. About 30% of chromosome 22q11.2 deletion syndrome is associated with truncus arte-
riosus. Bis-diamine, administered to pregnant rats, induces these congenital anomalies similar to those seen
in chromosome 22q11.2 deletion syndrome. This is a study of cross-section of the truncus arteriosus which is
induced by bis-diamine in fetal rats. Bis-diamine was administered to pregnant rats on 9th and 10th day, and
full-term fetuses were fixed with a whole-body freezing method. The frozen fetal thorax was cut with a freezing
microtome transversely, and the cut surface was photographed serially for subsequent stereo-microscopic study.
Congenital heart disease was present in 90% of the studied hearts, including truncus arteriosus in 17%. Study
of four typical cases of truncus arteriosus in cross-section revealed ventricular septal defect, absence of the right
ventricular outflow tract, and proximal main pulmonary artery. In addition, there were dysplasia of the truncal
valve including prolapse, thickening, quadricuspid-leaflets, large and small leaflets, and origin of the distal main
pulmonary artery or right and left pulmonary artery from the truncus arteriosus. Moreover, right-sided truncus
arteriosus arch and anomalous origin of the right subclavian artery, were clearly shown. These model pictures of
truncus arteriosus will be helpful in clinical fetal echocardiographic diagnosis of truncus arteriosus.

Keywords: truncus arteriosus, truncal valve dysplasia, truncal valve regurgitation, fetal echocardiography,

chromosome 22q11.2 deletion syndrome

FRB AR TR DR L EE O FI#ED S BhRER O HHERIE R RICEER 9 2 KIEEETH 5. Bk
HICEERLARICHDBOENEETH 2 -ORR T a—38MNEETH 5. ‘Yﬂ@ﬁ: 22q11.2 k%
JEMERED 31 %I KRENREIERZ G0F L, #HRZ v b A\D bis-diamine 2 51C & D lInffic R tafk 22q11.2
RIEAERECEHLL U 72 e RMREZ 4 U5, AR Tl bis-diamine IC K D T v M UzisBlfRiiEsk
OD e A B ik ofr 75 W7 1 152 72 Mt L 7z, 3Rk 9 HH & 10 H HIC bis-diamine 245 L, i 21 HHIC
BEZGERSEZ O TR ZEE Uiz, 270 b— LTy U7z s im 2 STAREMEE NIk
BETrek Uz, BIR U D 90%ISDIREND D . 17%ICKREIIRIEED RS bz, (REMNx
4 B ORRBAREE AL T O KFE Z G Uiz & 25, DEPRRIERGE RN & BBk
DORIE, FRRERIEHCRER, 4 7% & ORBIIRGFOLERE, & SICHREIIRED 5 RIGT % LMk
LB EAEIIRD R S Nz, Z O FREIIRE = 4 85 T BRI K 5 RIE & 2D

EEHRRIE ¢ T248-0003 M%) I[RBEETHIFHISF 4-23-4  PIRIAIR (E-mail: kmomma@iris.ocn.ne.jp)
doi: 10.9794/jspccs.37.88

© 2021 Japanese Society of Pediatric Cardiology and Cardiac Surgery



89

IREDETLLE S IHEICHI X Nz, Bis-diamine 5-1C X 2 BREIREEFRET IV T v FOXGEEX, A
OfREIREHEFRIC T IR T a—2kO—B L R 2 [HEEDN D 5.

lFC®IC

FeBIIREREsE (TA) (XFIEED S BRI DT TD
HIRIBIRAL Y THRAEL, HikRI ik
O TREIRILZW 22 DRETH%. Fetafk 22q11.2
RORAEFE (S Fallot PUBUE /& £ DS R OIRE 72 1)
80%ICEFY L, RAEAIC DMEFEE G FISES)
IR PRRIERICI 53 2 857 TBX1Y & Eh, &
FEMEREDIR YLD 31% W FRTRErEKZ 509 2 L
HY ENTV D, MEHIEHE bis-diamine % 4THE 5
M KEIRE T % & T DRI FIRETE B & DR

1fi i #% i (conotruncal anomaly), H[I'% Fallot /Y
iE, FREIIRERETR (TA), OEPRRXKIE, HiEEEF
O, KBRS 8RN, miEiazLE s >, Wb 330 Pt
DIRHICEESD b N DRE & 7 OFEAERZ RN
YL, HHFO Fallot UEE (A5 68%, R,

B 16%, MEIRAE I Y 14%, [HBHIRSRE S5
38%), KABIIRTENE 17% (van Praagh /3% "2 type
1: 9%, type 2: 8%), KEIMR-EENT 2%, L=EHRX
H3%, HEEZEFO2%%ETHD, HICIETW,
FaIRrO IR E (100%), BERRE~L=7 1 (10%)
DEHNH -7z, Bis-diamine TT v M4E U BIRE
YK 22q11.2 RESEMERE 112 ORI B L
TW3. TSI 2 £ bis-diamine IC & D T v b
R AE U7 e R M DR R iyl /1 & — G2 X
2O L TR AMEICRE L. CTIKAaEh
2 e RO CRRBIIREETR I RS AR M, R
WKW EE > TH5. T TIENiREE Y i
DHE THEE T X b o T S R E IR EAR O MK
BzEHIRT 5. N5 OH T —KEEEFREIIREEE D
fRRTa—2k 2> O—Bi k3N S S,

Fig. 1 Normal heart with aberrant RSA (A) and absent thymus (A). Transverse section.

Abbreviations in figures 1 to 6. A, anterior; Ao, aorta; AAo, ascending aorta; AoA, aortic arch; AoV, aortic valve; AORSA,
aberrant origin of RSA; AT, absent thymus; AVV, atrioventricular valvel; B, broncus; Ca, caudal; Cr, cranial; DA, ductus
arteriosus; DAo, descending aorta; E, esophagus; IVC, inferior vena cava; L, left; LA, left atrium; LBCA, left brachio-
cephalic artery; LCCA, left common carotid artery; LPA, left pulmonary artery; LSVC, left superior vena cava; LV, left
ventricle; P, posterior; PA, pulmonary artery; PV, pulmonary vein; PVa, pulmonary valve; R, right; RA, right atrium;
RCCA, right common carotid artery; RPA, right pulmonary artery; RSA, right subclavian artery; RV, right ventricle; SVC,
superior vena cava; T, trachea; TA, truncus arteriosus; TAr, truncal arch; Th, thymus; TV, truncal valve; VSD, ventricular
septal defect.

© 2021 Japanese Society of Pediatric Cardiology and Cardiac Surgery



90

A&

Wistar 7 b 30 PLiC bis-diamine 200mg % Uiz 9
HE 10 HICHHNEAL, a3 EiEEIC K D RO
KTy MRFORE K ZF R L. v FD
T ARG 21.5 H OERTIC 572 2 0k 21 HHICH
F v b ESEMERFNE TLRIIEE R, Teieblci Ui
THOH U BB OEDEERSAT A AT
t kv (=76°C) T AL THBHIRFICHIRE L7z, HiS
U 7zl 7% 90 % (3 AiTiH (transverse), 48D 10%(3
R (sagittal) 723 i4HME (frontal) TWYIL,
Wi & 0.25 % 7213 0.5 mm R FABEAMBE (Wild 400

BRNRBRSBFEME £37F ¥25

Photomacroscope, Wild Heerbrugg Ltd., Heerbrugg,
Switzerland) THse L7z,

wm R

Bis-diamine 2 5-1C & © WHC# ey U 720 2 I
SOAT, GRREINRS, e FEIREMRY, 8
fig, WIBMEIERK (100%) &&0FL Tz,

Bis-diamine % 5-% O (£ H O MEH (Fig. 1), O=F
R AR ARG EIAREA S5 (Fig. 2), #8BhRERE M
(Figs. 3~6) Ok (Fig. 2 0 A& I W)
ZIRY .

Stomach "»’% 7y T
| EY 5, s e
T ‘ [

Fig. 2 Ventricular septal defect with absent main pulmonary artery. Frontal section. Diaphragmatic hernia
(A to F), non-dysplastic aortic valve (C), absent main pulmonary artery (B, C), origin of right and left
pulmonary artery from distal DA (E), small thymus (E, F), and origin of distal DA from distal aortic
arch (F)
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Fig. 3 Truncus arteriosus type 2 with atrioventricular septal defect. Transverse section. Absent thymus (A),
anomalous origin of right subclavian artery(B), origin of right and left pulmonary artery from truncus
arteriosus (C), dysplastic truncal valve (E), and atrioventricular septal defect (F)
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Fig. 4 Truncus arteriosus type 2 with ventricular septal defect. Transverse section. Absent thymus (A.B),

origin of right and left pulmonary artery from truncus arteriosus (C), anomalous origin of right sub-

clavian artery (C), dysplastic truncal valve (D), and ventricular septal defect (E)
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Fig. 5 Truncus arteriosus type 1 with short pulmonary artery trunk. Transverse section. Absent thymus (A),

origin of short pulmonary artery trunk from truncus arteriosus (B, C), and dysplastic quadricuspid

truncal valve (E)
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Fig. 6 Truncus arteriosus type 1 with long pulmonary artery trunk. Transverse section. Absent thymus (A,
B), right truncal arch (B), anomalous origin of right subclavian artery (B), origin of long pulmonary
artery trunk from truncus arteriosus (C, D), dysplastic truncal valve (E), and diaphragmatic hernia (F)
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