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Scimitar syndrome is an uncommon congenital heart and lung abnormality, characterized by an aberrant
pulmonary venous return to the inferior vena cava, often from the right lung. The clinical manifestation varies
greatly in terms of severity and phenotype. We recently observed familial scimitar syndrome, which had both
positive and negative outcomes. Besides six additional cases of scimitar syndrome, we investigated risk factors
for death. Because of hypoplasia of the right pulmonary artery or lung itself, all infantile cases had heart symp-
toms before the age of 1 month and concomitant congenital heart disorder was more common. Intracardiac
repair or Norwood operation were performed in four of six infants, whereas Norwood operation was deemed
contraindicated in one of the remaining two infants. Three of these operative cases died, of whom complex
congenital heart diseases were seen in two cases. Airway malformations were seen in all of these fatal cases. Two
of six infantile cases had the pulmonary vascular obstructive disease, and one died from an airway deformity.
Furthermore, in situations of mortality, the region of the lung supplied by aortopulmonary collateral blood ves-
sels are larger. Our study revealed that infantile-onset of the symptoms of heart failure, the presence of complex
congenital heart disease, pulmonary vascular obstructive disease, the presence of congestive heart failure due to
aortopulmonary collateral blood vessels, and airway malformations were risk factors for mortality in patients
with scimitar syndrome.

Keywords: infantile congenital heart disease infantile, pulmonary airway malformation, pulmonary
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Fig. 1 The first child of siblings: this patient means case 1 in Table 1

A: chest X-ray on admission

B: aberrant arteries from descending aorta to the right lung (middle and lower lobes)

C: catheter images after coil embolization
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Fig. 2 The second child of siblings: this patient
means case 2 in Table 1
A: chest X-ray on admission
B: There are aberrant arteries from descending aorta

and abnormal pulmonary venous return to inferior
vena cava in images of computed tomography
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Table 1 characteristics of eight patients with scimitar syndrome
Case 1 2 3 4 5 6 7 8
Age at diagnosis day 10 day 0 1 month day 20 day 1 day 0 25 years 27 years
Symptoms at tachypnea positive poor weight poor cyanosis cyanosis no no
onset retraction family gain feeding heart symptom symptom
poor history (fetal murmur
feeding diagnosis)
Congenital heart ASD VSD ASD ASD, VSD HLHS DORYV, none none
disease HLHS, CoA
Right:left lung 103:168 n/a n/a 74:193 15:90.4 18.4:57.4 n/a 1487:1832
volume (mL) (0.61) (0.38) (0.19) (0.32) (0.81)
(ratio)
Right:left diam- 41:7.6 n/a 5.6:11.6 5.5:8.9 2.6:5.4 1:2.3 n/a 13.7:21.3
eter of PA (mm) (0.54) (0.48) (0.61) (0.48) (0.43) (0.64)
(ratio)
Mean PAP 57 n/a 50-55 n/a n/a n/a n/a 18
(mmHg)
Pulmonary bilateral bron- none none none right upper right upper none right upper
airway malfor- chomalacia and middle bronchus: bronchus:
mation bronchus: absence absence
absence
Duration of intu- 74 days none 1 day 40 days 20 days 86 days none none
bation
Abnormal con- upper PV: lower PV: LA, upper PV: LA, upper PV: upper, upper, only detection  upper PV:
nection of the absence, upper and middle and absence, middle and middle and of scimitar absence,
right PV middle and  middle PV: IVC lower PV: IVC middle lower lower vein in X-ray  right middle
lower PV: IVC PV: RA, PV: IVC PV: IVC and lower
lower PV: IVC
PV: IVC
Aorto-pulmonary right middle  right lower right middle right lower all right all right n/a none
collaterals and lower lobe and lower lobe three lobes three lobes
lobes lobes
Age at surgery 2 months none 10 months 1 month day 14 none none none
Treatment coil emboliza- none coil embo-  coil embo- surgery none none none
tion, surgery lization, lization,
surgery surgery
Prognosis dead alive alive alive dead dead alive alive

(age at death) (5 months) (3 months) (2 months)

n/a means not measured or not measurable. ASD, atrial septal defect; CoA, coarctation of the aorta; DORV, double outlet of
right ventricle; HLHS, hypoplastic left heart syndrome; ICR, intra cardiac repair; IVC, inferior vena cava; LA, left atrium; PA, pul-
monary artery; PAP, pulmonary artery pressure; PV, pulmonary vein; RA, right atrium; VSD, ventricular septal defect

© 2022 Japanese Society of Pediatric Cardiology and Cardiac Surgery



52

FRDIEo T, WAENZ 2 B3I 22 O e X 4R
TH PSR MER 2R A I NIz & O TIHEKIE
%L, BREEORTH > T INEBIRHNES 15
KPR D 5 BIEHEOEREZ 2 BINCERD Tz, HEHED
PR D NFRIG A DMEIE BOE R REDY 1451 & i K& =
el - KEIRMEAS  fo KR BORE IR BERERSs BN 1 f31]
THote. WA, WMEROLLZ2EZS % 56, 66
ICHERR L, /NRBIDIE S Wi xR BTz, filim
1T 72 iR C Z TERE 2 Bl T/ NREIT, 205
B 1HIORIEE LTz, FIAERET 4 ISR,
ZD5 B 3FIHNRBITH BN 3HE EIECHITH >
fo. FERRRIEE S NFI2ENCERD Tz FfiE
BliE 4 1T, SEF] 6 & FMHwE IS 75 U &I & I
BPETHELT Uiz, FAGER] 4 (il 5 BHMEOREZ &
B U7 3 BN AR 1S5 U C a0 VRN & it T
L7y, 1HIORFELE Uiz, SELERNIE 3 6l TTXT
INRBITH D, ZD 5 BEHEERZE T 2EHID 2
Bl o, XOERAZIECIER] 3 Fld N TIicadf Lz,

z B

scimitar JiE & B (X 100,000 HiEIC 1~3 NI R 5N
BREPEER > T, MU TI3 scimitar vein &S
N% NRERIRICE R B A D H 7 I e i 2 3 52 6
R T, EIFOEREE O 3~6%ICH 5N 5
EWEINTVS Y. R OREBED &5 51Eh
DIFRERF 2S5 T L %< *Y, scimitar FEMEREIE
CHD (Congenital Heart Disease) infantile, isolated
infantile, isolated adult ® 3 DIcHEEN Y, L
Tz lEfaf 3 R EERI 0O CHD infantile 13249 %. [A
FaB DM IF N OB 5 KL T Ol
ERERZEN TRV, 72 CHD infantile Z3tic 2
U, & rghae < Bz o RGOS TR
DEBDH ST,

% 7= scimitar SEMREED U A 7 KA+ & U THAERE],
AOPLIERE, 5 o MmPboRs, Mfis e RSN T
VB 2D N BB T ORRIE T, BER
IR W KGERZE O & EFRO TR DOV TR
5.

Wang 5 (& scimitar JEIERED U A 7 K+ & LTHGE
9 B MR LR O R E BRI TWB Y. k£
M BOREARERE D A 1511 Norwood FifiZ {7 L,
DA%, HEOMEERICKDIEC Uz, mKInEL
FEHRABIEOEIHIE, B ORTKE T FilnEsid &
W EHIRT S NGB TIELC L THB D, EHLLERERIZY
ATJNTELTEZLNS. BMABNTTXTEFLE

ARNRBERSBSFRIME £38F 15

A, ANRENIHERIICHRIEL TE D, MABIE RS
ERRIGINERTZ . AR, WEIIRZEERABLD &
INRBIOF S DA AZRSDTED, SRR
B9 5/NEFIE IR0, DIREDOTR ORGSR
Ths. BRIZZWHIZROTNIENC BN T & B
R U TR CREDOFIERFH O R E D SFEERHHE U
AHRFELTEZLNS.

1 LU R THAET % scimitar JEMREED BH TT4IC
B 5 2 BNT-D—DTdH Ml £ i IR,
Nl R OPAHRZ, B0 208G ERkA
HERTHELZD Y, AR MENE &S00
RS R L, MiEMEICE > TWENT ENVKRERE
WELTHEITLNS.

Scimitar vein & 2HNCFED 5N 5 D/ NRENE N
THIENIMENH B DL, RAFlZENT &Sl
RIIME OIS RIERHICE B T HKN EEZ S
N5, MNFNCEBNTEIIRUIAEER] GEGI2) &
CT TH MEDOHTHRIFNME & HIGRM Lic—71, 2
RUTFECH] GEFI D A AT EEZ IR E
MHERLTEY 2JEF T v > bEAKE AL S.
EEFITIEEFITS L, SECHIEAF&EIEDOIRETO
A VR L IER IR B EEN 2T LT, Ml
FIMAE OBEREIIC K % 5 o IO A EE AR
THBEEZOND Y. RARTIELHI L 120172 ik
L T & flEI0E ORI 2 WEFNCTECHINZ )
fHINTH B T &N HINS.

Table 1ICIHBWTHELEH EIETHIZLLERT % LIET
BT R IFE CRERENMNL EL, SUEWREDIFE
WERKEL FRIGEEST AT ENERTE 5. SUERE
BRI G LR e OWmEEH 20 1Y, IS
RTIRCHI & 7072 it d 5 LFETHNIE T X TR
BREZLE-oTWVWB T EDLAERE DA T E
BUAVHNFELTEZALNS. KUEREDONEZ
scimitar JEMEFO—ME L LU TIT> TV i s H
D, SUE SRR e R SGER T OB 0F & Hi &
NTWV3 7, ZOHERZR AL TV 413/ N2
M3BFITHABIND 1HITHZH, RABIO1HNIAH
Hifi L BEOSE I RIMNO A TRIRNIME & 7% <, R M0
REOGHE RV, ERS5 & 6 b AMDKEIZLDR
W7z FIEE L FEICEAZFED TS HMIENINE &
2, HELGGERKMEMWEREZAIILTWS., —7, JiE
B 1 IXREZDORMIEL, BT 2 0EEB R 5
6 L U TRYEIC 2B E N5 DVl O %UE Sk
JEZEPFLTEHD, ik, iRz I ifimiinEic X
ZIDARETHLELTED, KUEREONER S TICE
HOEFRENEFRENS.



53

RN E LT, OFEHBRRIE & PR O Hbm R
HDOE D & s HBRRIAD F DA Of 51 1 52 5 il 1
D a1 )VIERR & IfiEiRE TR SR SN 2 i T U7z
2, B GEBI 1) OAMEEREGTIRT Lz, JER)
1 &FER] 3 2Ll d 5 & 2l BT —T )T
A IVERMNZITV, T — T VRS CliEiil £ 2 58
T3, UL UISERSHE RN ARIHE Bk, &
JEEEIZIER 1 DIZ O DENT ENEZ HNBIED, 4E
K 5 8RR THEHRD X 5 ICKOERZE DN K E
HEN THo Tz,

Scimitar FEERED/NRHITH 5N % EIEEIR & il
WIMFEEZ < DFEETET, WEImE, Sa0t05ERI
EEAREEREL, RO TRICLEETS V. 3E
CHIDEF 5 BTN AR FVERNC D B 05, i
1724 UNRHAERE T oE D S UKW IRAR I #E
MR D O A VR & BlE IR RIS 2
TRETHO W, FHOFHNAIFERL O F &
OEEBOEERE LA LR S M I NS, F iz,
FfECEAER 2 1 HERED SBW - BRI T
HOICHR L, EHI 1 OFECHNE Y GEET E TITOAR
IRV EBLLTEO, 1BF T ARHHOHEEMEE A
Z%. Sl #0RIHZ, MR
1.5 DL o>t i, il i e oo U Cid s
IDAEANDHES 772 < Te DI IliEIRE T T i & O
Wt U GREICODNERI 29 2 2 EWEETH S (F
W10, SOERZE ORSE L IEIRE PLE S E & DFRRE
I U1 E 72§ % T & D& R T SGEEICRAT R
Ths.

Hhvic

Scimitar JEMEREDO R Z 125 LTz, PRl
HZZBRICOWTIE, FER, #HL0EE, i
M, HIEmE ORI L 5 > mikOA2IiThA T
SUERZDHNE Z 5N,

FMEStER
ARFHSUTDW TR TN EFRESHER (COD 750,

EEOEME

P, WC7— % OWUE, 0T, SRS L
FNEIE, W07 — 2RI G U, RIGH, s
R B BB G U, SHI ST — 20
IS, HSCI B B HORIOBEIC B L e

51 FSCHR

1) Wang H, Kalfa D, Rosenbaum MS, et al: Scimitar syn-
drome in children and adults: Natural history, outcomes,
and risk analysis. Ann Thorac Surg 2018; 105: 592-598

2) FBEITEZE @ Scimitar FEMERE. /NESHE 20165 79: 157

3) Dupuis C, Charaf LA, Breviére GM, et al: The “adult’
form of the Scimitar syndrome. Am ] Cardiol 1992; 70:
502-507

4) Kahrom M, Kahrom H: Scimitar syndrome and evolution
of managements. Pan Afr Med ] 2009; 3: 20

5) Gao YA, Burrows PE, Benson LN, et al: Scimitar syn-
drome in infancy. ] Am Coll Cardiol 1993; 22: 873-882

6) Ahmad Aziz A, Thomas S, Lautner D, et al: An unusual
neonatal presentation of scimitar syndrome. AJP Rep
2018; 8: 138-141

7) HIEBEE, FREFYD, WILEEREE, (@ SRR &GE
A2 G 0F U7z Scimitar fiEf#E.  H/NE2EE 2019; 123
1666-1672

8) Ashida K, Ttoh A, Naruko T, et al: Familial scimitar syn-
drome: Three-dimensional visualization of anomalous
pulmonary vein in young sisters. Circulation 2001; 103:
126-127

9) Ruggieri M, Abbate M, Parano E, et al: Scimitar vein
anomaly with multiple cardiac malformations, cranio-
facial, and central nervous system abnormalities in a
brother and sister: Familial scimitar anomaly or new syn-
drome? Am ] Med Genet A 2003; 116: 170-175

10) Wang CC, Wu ET, Chen §], et al: Scimitar syndrome:
Incidence, treatment, and prognosis. Eur ] Pediatr 2008;
167: 155-160

11) Argueta-Morales IR, Meador LC, Nykanen DG, et al:
Infantile Form of Scimitar syndrome with contralateral
pulmonary vein stenosis. Pediatr Cardiol 2010; 31: 550
552

© 2022 Japanese Society of Pediatric Cardiology and Cardiac Surgery


https://doi.org/10.1016/j.athoracsur.2017.06.061
https://doi.org/10.1016/j.athoracsur.2017.06.061
https://doi.org/10.1016/j.athoracsur.2017.06.061
https://doi.org/10.1016/0002-9149(92)91198-D
https://doi.org/10.1016/0002-9149(92)91198-D
https://doi.org/10.1016/0002-9149(92)91198-D
https://doi.org/10.1016/0735-1097(93)90206-G
https://doi.org/10.1016/0735-1097(93)90206-G
https://doi.org/10.1055/s-0038-1656533
https://doi.org/10.1055/s-0038-1656533
https://doi.org/10.1055/s-0038-1656533
https://doi.org/10.1161/hc2501.092742
https://doi.org/10.1161/hc2501.092742
https://doi.org/10.1161/hc2501.092742
https://doi.org/10.1161/hc2501.092742
https://doi.org/10.1002/ajmg.a.10115
https://doi.org/10.1002/ajmg.a.10115
https://doi.org/10.1002/ajmg.a.10115
https://doi.org/10.1002/ajmg.a.10115
https://doi.org/10.1002/ajmg.a.10115
https://doi.org/10.1007/s00431-007-0441-z
https://doi.org/10.1007/s00431-007-0441-z
https://doi.org/10.1007/s00431-007-0441-z
https://doi.org/10.1007/s00246-009-9630-z
https://doi.org/10.1007/s00246-009-9630-z
https://doi.org/10.1007/s00246-009-9630-z
https://doi.org/10.1007/s00246-009-9630-z

