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Transabdominal embryofetoscopy in 6 cases of first trimester
prenatal diagnosis for congenital anomalies

Kook Lee, M.D., Cheong Mee Kim, M.D., Seok Kyo Seo, M.D.,
Si Hyun Cho, M.D., Sang Hee Lee, M.D., Hyun Jun Lee, M.D.,
Han Byoul Cho, M.D., Yong Hyun Chai, M.D.

Perinatal Center, Department of Obstetrics and Gynecology,

Yongdong Severance Hospital, Yonsei University College of Medicine, Seoul, Korea

Objective : To demonstrate the efficacy of first trimester embryofetoscopy for prenatal diagnosis of
congenital anomalies in continuing pregnancies.

Methods : Under ultrasound guidance, six patients at 12714 weeks of gestation underwent endoscopic
procedures. Indications included history of 2 recurrent major genetic syndromes, history of cleft lip/palate in
2 cases, each one of the patient itself and the previous fetus and each family history of syndactyly and
polydactyly. A 1 mm semirigid fiberoptic endoscope with a 18 gauge examination sheath and a single-chip
digital camera were used for transabdominal embryofetoscopy.

Results : Excellent visualization of the external fetal anatomy was obtained in 83% of cases (5/6) with
the duration of procedures ranging 15 to 40 minutes. A diagnosis of Meckel-Gruber syndrome was made at
13" weeks of gestation by visualizing postaxial polydactyly and an occipital encephalocele. Subsequently the
pregnancy was terminated. Three full-term infants were delivered with no gross limb or facial abnormalities.
Amniotic fluid leakage after the procedure occurred in 2 cases resulting in termination of pregnancy.

Conclusion : Our experiences confirm the efficacy of embryofetoscopy for early diagnosis in the first
trimester of pregnancy. Procedure-related risks are to be established by multicenter studies.
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Fig. 1. Case 2. Embryofetoscopic view of the fetus at 13 'S
weeks gestation demonstrating normal anatomic
structures: lips (4m) (A), five toes of left foot (B), four
fingers of the left hand (C) and thumb of the left
hand (4=) (D).
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Fig. 2. Case 3. Embryofetoscopic view of the fetus at 12
weeks gestation demonstrating five fingers of right
hand (A) and five toes of left foot (B).
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Fig. 3 (left). Case 4. Embryofetoscopic view of the fetus at
14 weeks gestation demonstrating five fingers of
right hand.

Fig. 4 (right). Case 5. Embryofetoscopic view of the fetus at
14" weeks gestation demonstrating normal lips (¢s).
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Table 1. Prenatal diagnosis by 1st trimester transabdominal embryofetoscopy

Case No. 1 2 3 4* 5* 6
Gestation Weeks 14 137 12°¢ 14°¢ 147 13"

s . . PH of Meckel-
Indication PH of cleft lip/palate  PH of SRPS FH of syndactyly FH of polydactyly = Hx of cleft lip Gruber syndrome
Placental location Posterior Anterior Anterior Previa Posterior Anterior
Finding Non-visualization Normal Normal Normal Normal Cephalocele

Polydactyly
Duration (min) 95 15 17 40 30 21
Complications PROM No No No PROM No

PH: Previous History, FH: Family History, PROM: Premature rupture of membranes, SRPS: Short rib - polydactyly syndrome, *: Saline injected

- 2355 -



R3] 2] A47A A125 2004

ARE B 19 T QYT QARG uEA F

o ol $AL ARG FALA A} T o

Uo7l Am, AR ke BaB FAHA7

BYw, e GAES ALY & AT S 1:69

A8 wEolAeA ALQARS, HeF, B,

BL27, SN, FEEL 2ot Table 17 2T
]_ P

QAL 13871 A BHS B wEobE &Y, I
2AZ719 AEFA gotdEy SAE 1Edted, 1| mm o
39 277 (0.5-1 mm)9 fiberoptic A 74 0] =& o]
AA A 137 FHF W wjolu glolEs AH & 4
Ae AEH WA Z o] MLEHUTH YubH o R F o]
% i“éﬂgrﬂ B wEhA Bo dgsia &

W 255 3

e 4& F Utk 211}501 AR B2 A7
1 mm, Zo] 20 cm2 _’tﬁé WA 72 10000 optic fibersZ
T/ s l %—7}% A= (1-3 cm)9} 70°9] Azt

(1 cm ZolA A4 2 cmez o] & B 4 9t

29 296 02 AWl A7 5% B HEA
4 4oz fasE EFEe ABHolN 279

Hejold e 53 Abd A «1 oo At s
X857} AgHo|ng WE Aj7)d 27|Ago g Bk
6Hi6}ﬂ1, 27 QA FE L W 29| o]gS H7 it}

S5&-UA S3T Majewski )2 o] B2 H
OMW 0“ 1 165 1.7 mm 2739 287 gojFoz
#Fe A, dAF, ELS dAstn Add v 93,
250 AARE P4l 1659 71 o2 A F& AMA,
Fo ¥, UAFE ARG #L 5FUA FFTLS
gtk B gl 1457} 114*101: =3 AAL
2 e8P gisf 94 F7)0) A dn 2y H)
golAL ]agay Ao glole] v wrlete wa
Al 9#011 AAE & gom BELe 1150 Ad

2}

FEI 9 Sl theA 4%,
F7F doH o]F 27FA] o]
% A% 93] ue 24
AuY 280 AN2

% 3;:1]_ ]_81 0‘:]/\] 114»1 13+l7-
A 7y ol=A A9E ot 49F QA
E 12713 ARy 2out Al o8] 95
0P QueE fed $EE ¥ sl 4l 12
Fol AY 2&97 e £ Aok 2}, Dumez

=2, T o offl ok
i3
>,
1o
L on

1999 5% 9 10°FA AL 8] % 2919 3
Ao A AR 590 9137 2 mmel AL (i)
A WEobAE S W b Fee) $24 o)

o]

KN
fo

)
,:

393, Blol FAZEY FHo] B
3 H FUolE A5t Bl %tﬂ
v} 9ok T3 Quintero (1993)5'&
o] B2 Ao A WAl whH 3l
107 mmd WABLE &
Wyletol| A E1sH4 1
&S 7 718 T é‘éﬁr
=239t a8y YA 959
] Fyol, AF, E}%*é
Ak webA wjEjolEe dA)
Al Z719 k7)o *}ZIE

o2
> o\ o

o

=2 o = o
2 2o
i g —[011 it

4o 1 4
o

=)
- =
o
o
2
ol
=2

o2 o
u

b

N

XN

1u

_E ot&

B
I tlo o
—lﬂ J{N' = rJO

o€

_?,]

B2 o
rgien i
3o oo 2 fo o o &

P
I:I]O a
o et

-0,

M X,

}
1

£ ob pd XN or 4N M4 alo ofX

rz

T
El
_0|l"

o N
-WQQ%
JE 30 T =0
oﬂ|‘>’l

=32
_
fu
2

o
b

4
2N

o O

pus)
=

fu}
o
o

4&L 90% (28/31)Eb_ E,Lo}ﬁili]- ow 10%
PAF Hlgh 115 AR S Aoz AT TS
A 1350 gru v g X 3odA HAE3 B

9 wigolE &S Al
o (83%)«] EHO}OM HE 255 (1540
% Z-\_JJ_O}Oi /H:v_ﬂoi ;,]-;d- /~ /o\lsdq_. 7°~
19 A% AA Az A gEB} tl}ﬁli {15t
ol & 4 gi%lon, FHA AT Al Blo} MHT AF
Blaho] F7ko] Fol FgFo] Ao A A4 20 cc
FAFH o, Blobe] AXE HAFA Kt gt
= T&ﬂ%‘ T AAdeh FH 4olX e Frt £t A
AEF 17 s FH3H ﬂlo}a #FA S 5
% NANZ ke 2bg F8lol Ao, Azt e
AR GEe] A3t Blote] dEo] ATt
71 Algel oEgol A, AEAAS 10 ocF F
gt IS FHG Hel WAAS o]F3ste Eofe
AZF Y=< elatdh Surbek (2000) 52 QA 8-12
Fo AL FHs7] A 14994 18 G HFEH ) ®HA
2 1 mm 279 wejo}E & AMEsle, 2 B 4 gl 9
o F 69 (67%)A 1020 cc B2 AAFE 0&2‘%} ul
Fdstd & & F AATA st 80% o]/del A H o}
Hal, 9=, B8, AAE B & ddou, gole 53
QRAIE 7 357%9) 64.3% N A BRE = AT A
AAQ glote] oF Fx Q3 24 B, F W
FA 2 A AR AW A HE 168 (5-28%
Heholitk Fdl 12 At 59 BT FAvkH 3t
o st A7 U g 7Joﬂ 18 G S ¥ WAIA
o2 AR FUEGE Al& Al Bjote] 97}

ot o

&ﬁﬁmomlmrz'df&r{u:m

Lo
l

O,

O

s

e
e

l,.

0 F23=2 o2 5%4—3— 4] vhsol Soiz A
A% HAF WYk Aol FasA

- 2356 -



- 9al 17387

Fd 2014 9} o] YA 138710l WiglolF o2 &%
ANE B goldd e AFsted FIE 83t o
A NF7A Gy RNV Bge] fAste]
phallus= HAZ o] A AME A
73 EE Y0 F wadit A5 diesd 94l 1l

Hl$&ﬂﬁﬂﬂqnﬂ-§ﬂzﬂﬁ°éln$ﬂ
Hﬁﬂlo} 23 gole ”O}i Bt 1 o] & FA
7 253 A4 Al JEA7IE 2R doith 24 A
ol o] o5 A27)7} ﬁ%ﬂﬁit}. o157 7F e
T2 HAstH oz Al 115 YeRY gl 1437}
Aol YA EE ooz iHs] Hﬁ}%}_\:}{— AR
& Ao I e 53
wﬁi A (JAxdd S 7R 46,XY)°] dojd = 9)
I REF 7S 2804 B S oy B ddA ¢
Al 1/ 387 wiejold AAR &L SF-OAFTEE b
AstActy gl 4 F Tx¥d JAAHA =
A4 o Y (@6, xX)= AEst

HlejolAEA] B 69 2 244 FgdR Qg o
AEAo] gl ﬁi‘i‘l ATAA HHEHOW*P% ?Jra154

2 o
>
N
=
dlo

o
e
rlo
[ﬁ
g
_V.‘.TL
3:‘.
X0
ﬁ
2
o
i)
2
>
S
Ar
i

AEe A5 sl 9 P A

& 9% T2 Y £O2 B 9]
7) Qe Egol Yk et 2, dek £, Hop
g, gt 2o J9EE o 8

AR oo} .

- gnEd -

—_

. Quintero RA, Abuhamad A, Hobbins JC, Mahoney MJ. Transabdominal
thin gauge embryofetoscopy: A technique for early prenatal diagnosis and
its use in the diagnosis of a case of Meckel-Gruber Syndrome. Am J
Obstet Gynecol 1993; 168: 1552-7.

. Ginsberg NA, Zbarz D, Strom C. Transabdominal embryoscopy for the
detection of Carpenter syndrome during the first trimester. J Assist
Reprod Genet 1994; 11: 373-5.

. Hobbins JC, Jones OW, Gottesfeld S. Transvaginal ultrasonography and
transabdominal embryoscopy in the first-trimester diagnosis of Smith-
Lemli-Opitz syndrome, type II. Am J Obstet Gynecol 1994; 171: 546-9.

. Reece EA, Homko CJ, Wiznitzer A, Goldstein I. Needle embryofetoscopy
and early prenatal diagnosis. Fetal Diagn Ther 1995; 10: 81-2.

. Reece EA, Homko CJ, Koch S, Chan L. First-trimester needle
embryofetoscopy and prenatal diagnosis. Fetal Diagn Ther 1997; 12: 136-9.

. Ville Y, Berbard JP, Doumerc S, Multon O, Fernandez H, Frydman R, et
al. Transabdominal fetoscopy in fetal anomalies diagnosed by ultrasound
in the first trimester of pregnancy. Ultrasound Obstet Gynecol 1996; 8:

[N

w

N

w

=)

=~

=)

o

1

1

—_

12.

N

1

w2

14.

15.

16.

1

18.

1

20.

21.

—

22.

23.

24,

25.

26.

27.

- 2357 -

ol A8 2777 Mol de: Az HH

=

=~

el

A% w034 -

11-5.

Ville Y, Khalil A, Homphray T, Moscoso G. Diagnostic embryoscopy
and fetoscopy in the first trimester of pregnancy. Prenat Diagn 1997; 17:
1237-46.

.
3] 2] 2001; 44(1): 145-51.

A3, Q8A), 454, o= A4 1850) 283 FA2 ApE v
AT FFF 16, BATHA 2001 45 10047.
Toftager-Larsen K, Benzie RJ. Fetoscopy in prenatal diagnosis of the
Majewski and the Saldino-Noonan types of the short rib-polydactyly
syndromes. Clin Genet 1984; 26: 56-60.

. Gembruch U, Hansmann M, Fodisch HJ, Early prenatal diagnosis of short

rib-polydactyly (SRP) syndrome type I (Majewski) by ultrasound in a
case at risk. Prenat Diagn 1985; 5: 357-62.

Bronshtein M, Mashiach N, Blumenfeld I. Pseudoprognathism-an auxiliary
sign for transvaginal ultrasonographic detection of cleft lip and palate in
the early second trimester. Am J Obstet Gynecol 1991; 165: 1314-6.

. Bronshtein M, Gershoni-Baruch R. Prenatal transvaginal diagnosis of the

ectrodactyly, ectodermal dysplasia, cleft palate (EEC) syndrome. Prenat
Diagn 1993; 13:159-62.

Dumez Y, Mandelbrot L, Dommergues M. Diagnostic embryoscopy, 50
cases of early first trimester prenatal diagnosis. Prenat Diagn 1992; 12:
s10.

Dommergues M, Lemerrer M, Couly G. Prenatal diagnosis of cleft lip at
11 menstrual weeks using embryoscopy in the van der Woude syndrome.
Prenat Diagn 1995; 15: 378-81.

Weinstein BJ, Benacerraf BR. Meckel syndrome, first trimester diagnosis.
The fetus 1994; 4: 7598.

Braithwaite JM, Economides DL. First-trimester diagnosis of Meckel-
Gruber syndrome by transabdominal sonography in a low-risk case. Prenat
Diagn 1995; 15: 1168-70.

Pachi A. Giancotti A. Torcia F. de Prosperi V. Maggi E. Meckel-Gruber
syndrome: ultrasonographic diagnosis at 13 weeks’ gestational age in an
at-risk case. Prenat Diagn 1989; 9(3): 187-90.

Sepulveda W. Sebire NJ. Souka A. Snijders RJ. Nicolaides KH.
Diagnosis of the Meckel-Gruber syndrome at eleven to fourteen weeks’
gestation. Am J Obstet Gynecol 1997; 176(2): 316-9.

Fleming AD. Vintzileos AM. Scorza WE. Prenatal diagnosis of occipital
encephalocele with transvaginal sonography. J Ultrasound Med 1991;
10(5): 285-6.

Dumez Y, Dommergues M, Gubler MC, Bunduki V, Francoise N,
LeMerrer M, et al. Meckel-Gruber Syndrome: prenatal diagnosis at 10
menstrual weeks using embryoscopy. Prenat Diang 1994; 14: 141-4.
Surbek DV, Tercanli S, Holzgreve W. Transabdominal first trimester
embryofetoscopy as a potential approach to early in utero stem cell
transplantation and gene therapy. Ultrasound Obstet Gynecol 2000; 15:
302-7.

England MA. Genitals: External In A colour Atlas of Life before Birth.
Normal fetal development, Wolfe Medical Publications Ltd: London;
1990: 157-62.

Moore KL. Development of the external genitalia. In The Developing
Human Clinically Oriented Embryology, 4th ed. Saunders: Philadelphia;
1988: 271-3.

Jones KL. 1997. Short rib-polydactyly syndrome. In Smith’s recognizable
patterns of human malformation, 5th ed. WB Saunders: Philadelphia;
1997: 334-7.

Penso CA, Sandstorm MM, Garber MF, Ladoulis M, Stryker M,
Benecerraf BR. Early amniocentesis: report of 407 cases with neonatal
follow-up. Obstet Gynecol 1990; 7: 1032-6.

Nicolaides KH, Brizot M, Patel F, Snijders RSM. Comparison of
chorionic villus sampling and amniocentesis for fetal karyotyping at 10-13
weeks gestation. Lancet 1994; 344: 435-9.



= 9

o]

R3] 2] A47A A125 2004

N
gl

: AEHE YalolA] A 138 7] wiejol A< o3

7
AT WY : ol 9

n
=

TMH W
e
ol mpl
N ROF aﬁ.¢ﬂwm o=
= o
mﬁ%mmdr.%&oﬂ ey
b imMR L T
=odig ol F g o
A R TR
NEEeapas ﬂwﬂ ZT‘LI = ©
Athmmm oo g
Nagpw 2 e
TN E N LW o
W ES e PRy
TN — o o R
R T AT Pge o o
A i PR
oy x.,|| G L5 '

o % 59 (83%

2
1Tk 34

t 6
S
].
9 g1

X
£
1o, Biefel7-2 single-chip T

]
: A% WEol e A
H
g

£ (15-40
< =4

Bt 25
ta, 94l

ol A1 1271
3
22

3
o 9% P22 B
d Azre
o
ez}
=
H
il

3 "Hlobs Ak 7

L=
f

7
24 9
™ S
1 o =

RS
4%
8
- 3]_
)
&
2
g

H¥q oW
FRPp < O~

- 2358 -





