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Successful Preterm Delivery of a Fetus with High-risk Sacrococcygeal Teratoma
Based on Fetal Echocardiographic Findings
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A solid giant sacrococcygeal teratoma (SCT) may cause high-output heart failure in a fetus. The mortality rate
increases with the development of fetal hydrops. In this study, we report a case of a rapidly growing fetal SCT,
in which early delivery was carried out based on fetal echocardiography findings. Tumor resection immediately
after delivery resulted in survival of the baby. The mother was referred to our hospital at 19 weeks of gestation.
The tumor length increased rapidly from 11.2cm at 29 weeks to 15.6 cm at 30 weeks. Fetal magnetic resonance
imaging showed a large, predominantly solid type of SCT without extension into the pelvic space (Altman type
I). At 30 weeks, the fetal combined cardiac output was elevated to 1,350 mL/kg/min, but no signs of hydrops
were observed. After repeated evaluation with fetal echocardiography, a cesarean section was conducted at 32
weeks and 3 days. This decision was based on progressive cardiomegaly, development of right ventricular dys-
function and tricuspid regurgitation, and abnormal distribution of cardiac output. Intervention timing plays a
critical role in the survival of a fetus with high-risk SCT, and repeated echocardiographic evaluation of the fetal
cardiovascular dynamics is essential.
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Hi2E 35,000~40,000 AlC T AL ENTWVWS Y. il
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REAHEE TR « FrERECENEN Y. EAT
SURICE KT B, AEKTDZWIEEA TR N
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S L AR AR AR 72 454 & T4 B ARHC
NENTHER 19 HOMBRTH 5. IRz a—Tidl
FEEBwTIENE (sacrococcygeal teratoma: SCT) 73%ED
N, FEEERIE 11.2cm 283 2 H) A5, 15.6cm (30
B2 H) AU, IR MR TG AR D
SREANCEIRICZEHN L THED, FRNANOERIIE
Mo fz. EEE T2 saiEg RN EES 22 L,
NESIC U NE RS 2 & DREMR DI D TR TH >
Te. lEiizaATE D FIBRICFIGE LRV TH >
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Altmanl |1 &Z 2 517z (Fig. 1.

FEAR 30 38 3 HICHR DRSS SRICHE T S Ntz oD
R ORGE B X h o 72, $OHEEE (Total cardiac
dimension: TCD) 35.7 mm, LMZEHiHEfELL (Cardio-

Fig. 1 Fetal magnetic resonance imaging sagittal view at 30 weeks and 3 days of gestation

The image shows a huge sacrococcygeal teratoma (white arrow) without extension into the intra-pelvic space (Altman
type |) on the opposite side of the fetal brain (black arrow). The tumor predominantly comprised a solid component with

cystic lesions (asterisks).
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Fig. 2 Fetal echocardiography at 30 weeks and 3 days of gestation

(A) In the four-chamber view, the cardiothoracic area ratio is 36% (mild cardiomegaly), despite marked elevation in com-
bined cardiac output. (B) In the sagittal view, the inferior vena cava appears to be dilated compared with the superior

vena cava.

thoracic area ratio: CTAR) 36% &.0MEKRIZIRETH -
7o (>35% D DEKR). PUREWTHGR T IEADINT
A XL EEMERIEED NG -7 (Fig. 2). L
AL, FEREIREE 4.5mmickb L, FAEIRES 7.5 mm
EHERL Tz, 2D R FiEM B3R Foili O &
(Combined cardiac output: CCO) (& 1,350 mL/kg/
min & FHICHE KL TV, HEHPEE (RVCO): £
EH&E (LVCO)=67:33 TH D, OHAHD I THEIX
FIFIERHF TS > 2. T O TIA SRR
(RVES) 30%, FE=TERHEHR (LVFS) 37% &iR7zh
Tz, BRIk X CHiRO 87582 — I iE
WHIEACTH D, MRIIKEZERS 5 Nixh > 7. BPS
(Biophysical profile score) 10/10 TH -7z, F/KiwZ
MRH LN,

GO a—BXCMRIFTR, B0 a—7r
RMNBENA1Y AT SCT TH2 LWL, 1BENAD
Mtz Ba Uie. IO 3 —pr O % Table 1
\C/Rd. 3134 HTIiE CTAR 43% & H#inL, CCO
1,200 mL/kg/min (RVCO:LVCO=62:38), RVFS
33%, LVFS 33% (>28%) Tdh-olz. BETIEHS
W=RAHEAENED bNz. IBIUKEIZFED 5N
Thotz. 320 HICRODEHRREEZERL TED
LA IME Lz T icinz, @D HRRE D 7=
DITFIRIEII LI AE L C - TV ST B HEHI S N
7z. RVCO:LVCO=86:14 & .Lv1 Hi 77 A HY Rt 12 45
ZAFOI L, RVESE22% &K FAED SN
CAUFIN AL MBS & O A= R B D E IR
L, ZOMBHEREEIKEN2ZET L, IHEREK IS
EoleeBEZ SNz, HEMHS MAHENZ WD

ARNRBERSBSFRIME £32F F45

Table 1 Changes in parameters and findings by
fetal echocardiography (present case)

Parameters and Gestational age at examination

findings 30w3d 31wad 32w0d
CTAR (%) 36 43 44
CCO (ml/kg/min) 1,350 1,200 1,030
RVCO:LVCO 67:33 62:38 86:14
RVFS/LVFS (%) 30/37 33/33 22/38
MCA-PSV (cm/s) 71 72 40
Hydrops — — —

Other findings — Tricuspid  FO restriction
regurgitation

CVPS 9 9 8

CTAR: Cardiothoracic area ratio, CCO: combined cardiac
output, RVCO: right ventricular cardiac output, LVCO: left
ventricular cardiac output, MCA-PSV: middle cerebral
artery-peak systolic velocity, FO: foramen ovale, CVPS :
Cardiovascular profile score (Huhta, 2005). 5 Categories=
@ hydrops @ venous Doppler ® CTAR @ cardiac func-
tion(TV/MV) ® arterial Doppler, Full score: 10 points=no
abnormal signs.

IZ CCO DB S K MEMIC R > Tz & Hlr L7z, e
b ANFL NRSEL ONRERE CIrER, EERES), PR
Rredigeo I, 3236 3 HIcwm EYIBICE o7z, EX
% SCT Mg s Nic. WA NEED 5 DE N H
D EKEIMPETH > 7eh, 0I5 O e ld 7%
o7z (Fig. 3).
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Fig. 3 A large sacrococcygeal teratoma (22Xx25X%
14cm) before resection

RN G2 LTz, 414 9 5 DO0T I—TOMROME S
RUHFREDIK AW & 2Rl Uiz, % 22 i
IEHEIIRS A > 2 RE Uz, IEmsiRA 7 — 7 VI
ATETY, REICHNEHIRN DDAy M X icy)
DEZT R T7T Y —T 7 72V FRENKRE
Uz, BRFEIORE & Dmis0%, eSS Fili=E
~BEI LTz, 1% 93 53 C SCT YIRRIi D BllA E Nz,
AE U7z BRI BiE IR ORGSR UI#EC X 0 TEERBEED
LR L, AT 3 MR 19 9 TR T L. &
F& A & 270mL T, MR AR R IfLEK 580 mL,
HlE S A% 180mL, JRJE (MM 90 mL iy ifil 7 2
U7z, Mg E R 1,800g (22X25X14cm) T, BN
ANOHEEIF R < Altman I C, JREHZMNII KA
[ (grade3) TH-oTz.

JE5 2 bR U 7= VDR E X 1,506g C, flitk 2
R—=82 Y, RARVIATIT—E O HESE, NAo
raa—FVroRk507)IV7 Iy - AEKE
DEMZE LTz, TEICIEERMIIEZE L, His 13
WKKEF 2 — 7 ZRE L, Hil 20 I MR
WEIG R (SiPAP) ZHENK L7z, HA4E#R 57 1< 2,100g
TiBRE U7, %20 H (EIE40358) 55 MRI
T/ NEER & e IR 51 3 A& [H H L B A
RHENTORTH- . PUlioEEfEREIE AL,
P PR OMES S D L T AW, HIZERE AFP
639,520ng/mL & FHIC EF L TWeh, YRR
HRMMUE T L, AFP29.2ng/mL T, CT CTHHERHx
B2 5ES pTIE R0,

z £

HAERICEZ M E NIz SCT IR, BRI SCT O T
BARRTHZ Y. ANTHHZERL & 46% DN D %
WIEHTEIRINCSEC LTV 3.

2000 EN 5 10 FEMIC B 2 AF CHAEMZEIE N
TARBE A TEIE O 7 HRGEHC KX, 31 A
ICHYAE U7 efil, ArlRUKBESUE O, O RE
&, MEIEGHREE, NG OMREK D D T TRIK T
Hote?. BHEOKZTZICOVTIE, BAR 12cm L
FOEFIOIE RN REICHE L, MERAR/IREA
Mt (BPD) Z1.6 W THARTH > 7. I HE A
I DWTIE, EERAEOENHE=0.6cm/HN T
BARTH -, Kz, HSHER) CEFRRA, 2
fail, EEMDS B, ARFMHZNFEAHDOS B
FRIEBANENTERRTH > Tz REHITE EE R
RPE/BPD (& 2.6, MEGFHERHE 2.2cm/il, FEFENL
MTHY, TNHOTHRARKFICKRY L. HEE
BEINmE (m’/ @) =61 ZEFHARTHD, &5
I 165 (em®#) 72L& FENFEL DY X7 MIEHICE
WO, B MRIGHIED PR BHFO®E & H
D7 EEARIEE (m’lg) =lBEAR/MEEAES
0.12, FEGFEM D ARAEE (cm’/g) = FEH K73 /HE
EARTEZ0.0972 2 TdH%. Table 2ICZDE LDHEIR
9. AFEGIOHMANIARATIEETH O, FHIEPIRE
I ERBDIFCCKICHRT 5720 Y, HESBET
H5.

Children’s Hospital of Philadelphia (CHOP) D#
AT, NAY AT RH SCT & “watchful waiting” @
policy TEHm T AW ®d, JEMZEATTLA
27~ ETHEMH T 5 L TPR2NETES L
LTV Y. 28 AWM TR ORI X A
WUKRED WA 5 Re VTl (BT RS YIERT) 1
KOO IREEDN B 20, BMRENDERED T
n, HoTHRETH S Altmanl LI T, HhD
EEDMRE/KED 7% <, Mirror JEMREEE/R & ORMAS
PHEDZWIERNICIR S NS, 28 LS %\ Id 27 J8
DEETE m ot onN20#ITHAA LN 555,
JEHN DA 5N 25, 7550 BPS R0 A&
Eha well-being ICHE MWD 5 58, FK#EZ DTz
DIy Fa—)VTELRWVESIE, TENSE
CzmEd 5ol Y TRk ZdT 52 &
ZRELTWVWS. BADH 2 WITBICHEN TN
¥ EXIT (Ex-utero intrapartum treatment) & &
N5 L TW5. EXIT &k EYIBHIRHC IRRIG R 72
HeFF LIDRRE TR DO XGEZ iR T2 2 & TH D, Il
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Table 2 Reports of prognostic factors in sacrococcygeal teratoma

Factor Modality Findings or Index Poor prognosis Our case
Hydrops us Skin edema+effusion yes no
Size of tumor us Maximum diameter of tumor/BPD =1.6 2.6
MRI/US  Tumor volume/EFW (cm®/g) =0.12 N.D
Tumor growth rate us Maximum diameter growth rate (cm/week) =0.6 2.2
us Tumor volume growth rate (cm®/week) >61 N.D
Tumor components us Cystic (=90%) Solid or predominantly solid Predominantly solid

Predominantly cystic (560-90%)
Predominantly solid (50-90%)

Solid (=90%)

MRI Solid tumor volume/EFW (cm®/g)

>0.09 N.D

US: ultrasound, MRI: magnetic resonance imaging, BPD: biparietal diameter, EFW: estimated fetal weight, N.D: not done.

Table 3 Reports of fetal echocardiographic findings of cardiac output and hydrops (including in sacrococ-

cygeal teratoma)

Author (year) Numbers of cases

Study parameters

Results

Hofsraetter, et al. n=100 Hydrops and CVPS Median CVPS was 6 in hydrops fetalis.
(2006) CVPS=8 survived in all case.
Statile, et al. n=3b CCO and CVPS An inverse relationship between CCO and CVPS in the
(2013) fetus with high cardiac output .13 fetuses with CPVS<8,
11/13 had a CCO>625 mL/kg/min.
Rychik (2004) 27 fetuses with CCO and IUFD Fetuses with high output (CCO>750mL/kg/min) and/
72 echocardiograms or evidence of reversal of diastolic flow in the umbilical
artery was died in utero.
Tongsong, et al. n=69 Venous Doppler studies in  The umbilical vein pulsations were found in 78.9% of
(2010) low-output and high-output the fetuses with low-output hydrops but only 28.0% of

hydrops

fetuses in high-output group.

CVPS: Cardiovascular profile score (Huhta, 2005). 5 Categories=® hydrops @ venous Doppler ® CTAR @ cardiac function (TV/

MV) ® arterial Doppler. Full score: 10 points =no abnormal signs.

TTEIREMNLE LTz T, & Ol EGOBEICDE
HBAYw FH B, FRITEEIC DUV TIE open fetal
surgery LIAMC L, REEDV DR L—H'— RS 5 A
Wi iEEE (radiofrequency ablation: RFA), 11 )LFEfRe
REWHIRN DB, FHENECPRELZELAD
N, FRWKIEIC B - 72 30 KR CO AR TEMNIE
FICEO O, AERITEARE LT 32 BTONMT
ot b, MORMKEICZSEHICHE Lz &N
R OE T DIEM > T DUREZ DORESHTED 5
Hif 7% & 72 L & TRE T AWAERPe, iz
IR TIEC LIER E H O, Hifizuwhica
YhE—LTERERMDS A TEEETHZ Y. H
RIS T U TERRAT RFA 217> T iz
Ay ha—)LI5RAEHENTNSD, 7Ta—F
ORI, RFHEIHIR), &Y D LEA £ O]
BEH5 ", AEFTRZORMIIEL, TLA
FARTRF IS 2 A S 5 72 DI I FERR AT ® RFA (233 R L

BRNRBRSBFSME £32F F45

Tino .

BT I— MRI OFHIIZGZ EMN SN X7 SCT
2RI EEEL, SO HIREETH % T L 2GR d
28, HmHFEEAZEImd % FCIERICEETH
. FHH & V0o TE 27~32 WICIEDH D, M
ROA2Z UTHRIKEORIkZWMCE S5 X 50 &
WS T EMNKRDENSD, FEICEMZRRRC LD
WWD AR E Z 13770, CCO & CTARFAHEEIL T
BN 2017, 135 DENBH %728 CTAR DA TIZ
DAREIRE TV AR, EDHHERIE TR
REKIETEDH D, DILROERER.OAEOERIED
HHEBEZFTEE DI TREL. Bl AE
FDHEDOREA LN B i IE KB ETS %
72, WM YKIEIC 72 2 RS B L
V. BRFUKEE E RO a—FT ROV DO
% Table 31CE &7z, FKNICBIRAL, Ba¥/KIEE
CVPS (Cardiovascular Profile Score) ZB%EDH D,
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RRYEKIERI D CVPS DHIRAEIE 6 51T, 8 A LEEE
2H44EL T3 Y. CVPS (3 Huhta AV L7z X
a7 7T, ORYUKEOARE (FKAE, K TKIE) @F
MR (T EeR, SRIRED QO MZIHT R @O
e (RVFES,LVFS & % W\ & Ui TR & % & MR)
GREEIE WEH IR O 5 HHIC DWW T 2 i
MT (GEF10 ) FHET 5. ENMEVIZ EIREN
WC EZEKT 5. BRILLDAEOMERHE L U THESRE
ENTEBY, ABEZEHT 3 TOREDELLZ
5% . WLHIHE (Combined cardiac output:
CCO) NZWNFE CVPS WMEL %25 Z EHlIET N
THH 19, CVPS ME L N E O HIHUREEN
ATWVWB T LICE%. BRRD CCO DIEHEIZ 425~
550mL/kg/min & WWHNTWS A, CCO A 750mL/
kg/min %8 Z % FEGIR, T B IR O 45 9k 18R O
B o TIEFIE FENECHZVEREL TS 7.
DDA - BRRIKIE & EE - T, dbia
MDAE - BRIUKERE, BB EiROMEIEL T L E
EH BRI, G HEIREE TR O Preload
index IZAEIALNT &5, HHEEHIROAENIE G
FRIED ERZ/RLTEDLT, Wik mEid ek
I DIz <. KEFITEHY O EAHIKETH >
Tzt DO, EaEiROENIA S NEh o7z, L L
DHEROEST, HOBEERMEROM T, =LA
BINFHENTRF T CPVSIE 9 5 8 JHIIK L,
ESIIEF DA S AN T-AERH RO
MADNIT LICHEL, HERRERE K ED 7
UVIREE CREBIIC I T & T2, AEFITIEINA Y 27
SCT & LR IARE i IC Z 72 2 T ABESEHIC LTz,
NST (non-stress test) & RHAGHHED A MO T Z2
HHITY, BRHTEREN T I— TGO, kIR
well-being, CTAR, ME/KIEDF 2Rt L7z, /N
TEERSEE I B 0T 3 —IC & B 1A THIEE O FEH 7 AT
ZIRAE 1 AT, Z ORISR CTRIFREZR L
fz. BRRLDTZa—07 +a—7 v THIFEZERNC X >
T—ETIEENEOD, MiTHEOZbICEH LHIC
T 0—9 308 NH B L EbNniz.

=
g =[=]
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