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Objec:ve		
The	 frontomaxillary	 facial	 angle	 (FMFA)	 is	 a	 first	 trimester	 (FT)	
marker	for	trisomy.	Recently,	its	role	as	a	FT	marker	for	spina	bifida	
(SB)	 has	 been	 evaluated.	 Our	 objec:ve	 was	 to	 determine	 the	
normogram	 for	 the	 FMFA	 in	 an	 unselected	 low	 risk	 Lebanese	
popula:on	 and	 to	 compare	 our	 results	 to	 the	 established	
normogram	of	Borenstein	 et	 al	 to	 assess	 for	 any	 ethnic	 varia:ons	
precluding	its	applica:on	in	our	popula:on	as	an	early	FT	marker	of	
trisomy	and	SB.	
Methods	
Prospec:ve	study	on	361	fetuses	with	confirmed	da:ng	undergoing	
a	FT	scan	at	11	to	14	weeks.	All	 scans	were	performed	by	a	single	
sonologist	 cer:fied	 by	 the	 Fetal	 Medicine	 Founda:on.	 The	 FMFA	
was	measured	in	all	fetuses	in	a	mid	sagiOal	plane	according	to	the	
guidelines	 of	 the	 Fetal	 Medicine	 Founda:on.	 Regression	 analysis	
was	 used	 to	 establish	 the	 rela:onship	 between	 fetal	 crown	 rump	
length	 (CRL)	 and	 FMFA.	 ANOVA	 test	 of	 means	 was	 employed	 to	
compare	 the	 mean	 FMFA	 in	 rela:on	 to	 the	 CRL.	 P	 <	 0.05	 was	
considered	 sta:s:cally	 significant.	 All	 fetuses	 were	 healthy	 term	
live	births.		
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Results	
A	 total	 of	 361	 pa:ents	were	 included	 in	 the	 analysis.	Mean	 CRL	
was	72.48	mm.	 	Mean	FMFA	was	77.29°.	Regression	analysis	was	
employed	 to	 establish	 the	 rela:onship	 of	 FMFA	 to	 CRL	 and	 it	
revealed	 no	 significant	 decrease	 in	 the	 FMFA	 with	 advancing	
gesta:on	 (P=0.609)	 as	 has	 previously	 been	 described	 by	
Borenstein	 et	 al.	 Sta:s:cal	 analysis	 using	 ANOVA	 test	 of	 means	
comparing	 the	 mean	 FMFA	 with	 CRL	 indicated	 that	 the	 mean	
FMFA	is	significantly	unchanged	as	CRL	increases	or	decreases.	For	
a	CRL	of	50-59,	60-69,	70-79	and	80-89	mm,	the	mean	FMFA	was	
79.3°,	 77°,	 77°,	 78.1°	 and	 77.3°	 respec:vely	 (p=0.421).	 The	 FMFA	
was	>	85°	in	7.8%	of	our	pa:ents.	
	
	
	
	
	
	
	

Conclusion	
Our	 study	demonstrates	 that	 in	 an	unselected	 low	 risk	 Lebanese	
popula:on,	 there	 is	 no	 sta:s:cally	 significant	 decrease	 in	 the	
FMFA	with	advancing	gesta:on	as	has	been	previously	reported	by	
Borenstein	et	al.	In	7.8%	of	our	popula:on,	the	FMFA	is	>	85°.	This	
ethnic	varia:on	calls	for	employing	cau:on	when	using	the	FMFA	
in	 our	 FT	 screening	 for	 trisomy	 and	when	 screening	 fetuses	who	
may	be	at	risk	for	SB.	

  CRL 
mm 

 Total 
Cases 

FMF	 patients  (%)                
with FMFA >85	Mean±SD	 Min	 Max	

[50-59]	 20	 79.3±1.1427	 68.00	 89.00	 1 (5.0%)	
[60-69]	 93	 77.0±.6989	 57.00	 94.00	 5 (5.4%)	
[70-79]	 203	 77.0±.4946	 54.00	 97.00	 16 (7.9%)	
[80-89]	 45	 78.1±1.0247	 64.00	 89.00	 6 (13.3%)	
Total	 361	 77.3±.3608	 54.00	 97.00	 28 (7.8%)	
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Objec:ve	
To	 assess	 the	 evolu:on	 of	 hypoplas:c	 lea	 heart	
syndrome	 (HLHS)	 suspected	 at	 11-14	 weeks,	 and	 to	
evaluate	the	impact	of	the	NT	on	predic:ng	outcome.	
Methods		
Retrospec:ve	 study	 comparing	 the	 findings	 and	
natural	 progression	 of	 5	 cases	 of	 HLHS	 suspected	 at	
11-14	weeks.	 	 All	 scans	were	 performed	 by	 a	 single	
sonologist	cer:fied	by	the	Fetal	Medicine	Founda:on.	
Fetuses	 suspected	 of	 having	 HLHS	 were	 referred	 to	
pediatric	cardiology.	The	5	cases	were	compared	with	
respect	 to	 NT,	 presence	 of	 other	 structural/cardiac	
findings,	 karyotype	 (when	 available),	 final	 diagnosis	
and	outcome.	Chi	square	test	was	used	in	the	analysis.	
P	<	0.05	was	considered	sta:s:cally	significant.		
Results		
There	 were	 5	 fetuses	 confirmed	 of	 having	 HLHS.	 Of	
those	 2	 (40%)	 elected	 termina:on	 at	 15w0d	 and	
21w6d,	and	2	(40%)	had	spontaneous	in	utero	demise	
at	14w2d	and	18w0d.	All	4	had	an	NT	>	3	mm.	The	5th	
case	had	a	normal	NT	of	2.2	mm	and	evalua:on	at	2	
week	 intervals	demonstrated	a	decrease	 in	 the	atrio-
ventricular	dispropor:on	(AVD),		
	
	

a	 persistent	 lea	 superior	 vena	 cava	 (LSVC)	 and	 a	
suspected	 dilated	 coronary	 sinus	 versus	 an	
atrioventricular	(AV)	canal.		
The	 fetus	 was	 delivered	 at	 term	 and	 the	 final	
diagnosis	 was	 an	 AV	 canal,	 persis:ng	 LSVC	 and	 a	
dysplas:c	mitral	valve.	 	The	NT	was	highly	predic:ve	
of	 the	outcome	 in	 the	5	cases:	 the	higher	 the	NT	the	
higher	the	chance	for	in	utero	demise.	In	the	one	case	
with	 a	 normal	 NT	 (20%),	 there	was	 normaliza:on	 of	
the	 AVD	 and	 a	 favorable	 neonatal	 outcome.	 Even	
though	our	sample	size	was	very	small,	having	an	NT	<	
3	 mm	 was	 associated	 with	 a	 favorable	 outcome	
(P=0.025).	
Conclusion	
In	this	small	cohort	of	pa:ents,	our	study	emphasizes	
the	varied	outcome	of	HLHS	suspected	at	11-14	weeks	
with	 40%	 ending	 with	 spontaneous	 in	 utero	 demise	
and	 20%	 having	 a	 favorable	 outcome.	 As	 has	 been	
previously	 shown,	 the	 larger	 the	 NT,	 the	 worse	 the	
fetal	 prognosis	 and	 the	 higher	 the	 chances	 of	
spontaneous	 demise.	 This	may	 lessen	 the	 burden	 on	
those	 families	elec:ng	 to	 terminate.	Whenever	HLHS	
is	 encountered	 with	 a	 normal	 NT,	 cau:on	 must	 be	
exercised	without	haste	in	offering	termina:on.	
	
	

Age	 G	 P	 GA	 NT	 NB	 4CV	 TR	 Karyotype	 Other	Findings	 Final	Diagnosis	 Outcome	
1	 19	 4	 1021	 14w2d	 3.1	 +	 HLH	 abn	 n/a	 Megacys9s,	limb	amputa9on	 Mul9ple	anomalies	with	HLHS	 TOP	at	15w0d	
2	 34	 5	 3103	 13w1d	 4.2	 +	 HLH	 nl	 n/a	 -	 HLHS	 TOP		at	21w6d	
3	 37	 4	 3003	 12w6d	 7.9	 +	 HLH	 abn	 n/a	 -	 HLHS	 FDIU	at	14w2d	
4	 22	 2	 1001	 13w3d	 8	 +	 HLH	 nl	 45XO	 Cys9c	Hygroma	 Turner	Syndrome	with	HLHS	 FDIU	at	18w0d	
5	 18	 1	 0	 13w0d	 2.2	 +	 HLH	 nl	 n/a	 Nl	at	21w3d	and	24	LSVC	 AV	Canal,	Dysplas9c	MV,		LSVC	 Alive	at	6	months	

		NT	at	13w0d	 4CV	at	13w0d	

4CV	at	13w0d	
4CV	at	15w0d	

4CV	at	17w0d	 LSVC	at	21w3d		

2D	Cine	at	21w3d	 4CV	at	32w3d	
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Objec:ve	
Our	study	aims	at	inves:ga:ng	the	spa:al	rela:onships	
between	 8	 anatomic	 planes	 in	 the	 11+6	 -	 13+6	 week	
fetus.		
Methods	
This	 is	 a	 retrospec:ve	 pilot	 study	 where	 three-	 and	
four-dimensional	stored	data	sets	were	manipulated	to	
retrieve	 8	 anatomic	 planes	 star:ng	 from	 the	 mid-
sagiOal	plane	of	 the	 fetus.	 Standardiza:on	of	 volumes	
was	performed	at	the	level	of	the	transverse	abdominal	
circumference	plane.	Parallel	shia	was	u:lized	and	the	
spa:al	 rela:onships	 between	 8	 anatomic	 planes	were	
established.	The	median	and	the	range	were	calculated	
for	 each	 of	 the	 planes,	 and	 they	were	 evaluated	 as	 a	
func:on	of	 the	 fetal	 crown	 rump	 length.	P	<	0.05	was	
considered		
Results	
A	 total	 of	 63	 volume	 data	 sets	 were	 analyzed.	 The	 8	
anatomic	 planes	 were	 found	 to	 adhere	 to	 normal	
distribu:on	 curves,	 and	most	 of	 the	 planes	were	 in	 a	
definable	 rela:onship	 to	 each	 other	 with	 sta:s:cally	
significant	correla:ons.		
Conclusion	
To	our	knowledge,	this	is	the	first	study	to	describe	the	
possible	 spa:al	 rela:onships	 between	 8	 two-
dimensional	 anatomic	planes	 in	 the	 11+6	 -	 13+6	week	
fetus,	u:lizing	a	standardized	approach.	Defining	these	
spa:al	rela:onships	may	serve	as	the	first	step	for	the	
poten:al	 future	 development	 of	 automa:on	 soaware	
for	fetal	anatomic	assessment	at	11+6	-	13+6	weeks	
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Percentage	 of	 successful	 retrieval	 of	
designated	 2D	 planes	 out	 of	 the	 63	
stored	 	sets,	and	descrip:ve	sta:s:cs	for	
the	 spa:al	 rela:onships,	 expressed	 as	
percentage	of	the	fetal	CRL,	cephalad	(+)	
and	 caudad	 (-)	 from	 the	 transverse	
abdominal	 circumference	 plane	 (parallel	
shia)	towards	the	seven	2D	planes	

Box	 plot	 representa:on	 for	 the	 parallel	
shia	 (in	 millimeters	 expressed	 as	 a	
percentage	of	each	fetus’	CRL)	from	plane	
0	 to	 all	 seven	 2D	 planes.	 The	 line	 inside	
each	box	represents	the	50	cen:le	for	CRL	
(median).	The	lea	and	right	edges	of	each	
box	 correspond	 to	 the	 25th	 and	 75th	
cen:les,	 respec:vely.	 The	 end	 points	 of	
the	 lea	 and	 right	whiskers	 correspond	 to	
the	minimum	and	maximum	values.	

Mean	 measurements	 of	 the	 distances	
from	plane	0	to	the	5	cranial	and	2	caudal	
planes,	expressed	as	a	percentage	of	each	
fetus’	 CRL,	 as	 a	 func:on	 of	 fetal	 CRL	
categories.	 	*	Denotes	the	anatomic	plane	
with	sta:s:cal	significance.		

Steps	 1-6	 for	 the	 ApplicaTon	 of	 the	
Mid-SagiUal	Volume	Technique	
Step	 1:	 Volumes	 are	 acquired	 from	 a	
sagiOal	 plane	 with	 an	 angle	 of	
acquisi:on	of	65	degrees.																						
S t ep	 2 :	 T he	 vo l ume	 i s	 t hen	
standardized	in	reference	plane	(A)	via	
rota:on	 along	 the	 X,	 Y	 and	 Z	 axes	 to	
op:mize	 the	 depic:on	 of	 the	 fetus	 in	
the	mid-sagiOal	plane	(Fig	1)	

Step	6:	Parallel	shia	is	then	u:lized	to	
navigate	 caudad	 within	 the	 volume,	
from	 reference	 plane	 (B),	 plane	 0,	 to	
generate	 2	 anatomic	 planes	 and	 to	
determine	 the	 spa:al	 rela:onships	 of	
each	of	 those	2	planes	 to	plane	0	 (Fig	
3).		

Step	5:	Parallel	shia	is	then	u:lized	to	
navigate	 cephalad	within	 the	 volume,	
from	 reference	 plane	 (B),	 plane	 0,	 to	
generate	 5	 anatomic	 planes	 and	 to	
determine	 the	 spa:al	 rela:onships	 of	
each	of	 those	5	planes	 to	plane	0	 (Fig	
2).	

Step	 3:	 In	 reference	 plane	 (A),	 the	
reference	 dot	 is	 then	 placed	 in	 the	
fetal	 spine	 at	 the	 level	 of	 the	
diaphragm,	 automa:cally	 genera:ng	
the	axial	plane	of	 the	 fetal	abdominal	
circumference,	with	a	visible	stomach,	
in	plane	(B)	(Fig	1).	
Step	4:	Plane	(B)	is	then	selected	as	the	
reference	 plane,	 plane	 0,	 (at	 0	 mm)	
and	 rota:on	 along	 the	 Z	 axis	 is	
employed	 to	 op:mize	 the	 loca:on	 of	
the	spine	at	12	o’clock	(Fig	1).	

Fig	2	

Fig	3	

Plane	0:	Abdominal	Circumference;	Plane	+1:	Heart;	Plane	+2:	Facial	Bones;	Planes	+3	 Orbits	 ;Plane	 +4:	 Bu]erfly;	 Plane	 +5:	 Biparietal	 Diameter;	 Plane	 -1:	 Cord	
Inser9on;	Plane	-2:	Bladder		

Fig	1	
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Objec:ve		
Clinically	 we	 have	 noted	 that	 male	 fetuses	
tend	 to	 have	 a	 more	 prominent	 renal	 pelvis	
than	 female	 fetuses	 at	 20-24	weeks.	 For	 this	
reason,	this	study	was	conducted	with	the	aim	
of	comparing	the	antero-posterior	diameter	of	
the	renal	pelvis	in	male	fetuses	versus	female	
fetuses	at	20-24	weeks	of	gesta:on	given	the	
role	 of	 pyelectasis	 as	 a	 second	 trimester	
marker	for	trisomy	21.	
Methods	
Prospec:ve	study	on	203	euploid	fetuses	who	
had	 confirmed	 da:ng	 and	 who	 underwent	
first	 trimester	 scanning	 between	 11	 and	 14	
weeks.	 A	 second	 trimester	 scan	was	 done	 at	
20-24	 weeks.	 When	 prominent,	 the	 antero-
posterior	diameter	of	both	renal	pelvises	was	
measured	 in	all	 fetuses	 in	an	axial	plane.	 	All	
scans	 were	 performed	 by	 a	 single	 sonologist	
cer:fied	by	the	Fetal	Medicine	Founda:on.	All	
fetuses	 had	 a	 known	 outcome	 and	 were	
healthy	 term	 live	 births.	 We	 excluded	 twin	
gesta:ons,	anomalous	fetuses,	fetuses	born	at	
less	 than	37	weeks,	and	those	who	were	 lost	
to	follow	up	beyond	the	first	trimester	scan.		
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T-test	 and	 chi	 square	 were	 used	 for	 the	
sta:s:cal	 analysis.	 P	 <	 0.05	 was	 considered	
sta:s:cally	significant.		
Results	
Using	the	paired	test	in	comparing	the	right	to	
lea	 pelvises	 in	 all	 fetuses,	 no	 sta:s:cal	
difference	was	 found.	As	a	 result,	 the	average	
of	 each	 fetus’	 renal	 pelvises	 was	 used	 in	 the	
analysis.	 There	 was	 a	 sta:s:cally	 significant	
difference	between	 the	mean	 female	pelvis	of	
3.41	mm	and	the	mean	male	pelvis	of	3.84	mm	
(p=0.007).	 Looking	 at	 fetuses	 with	 an	 average	
renal	pelvis	of	≥	6	mm,	there	was	a	sta:s:cally	
significant	 difference	 between	 the	 males	 and	
females.	 In	 8%	 of	males	 and	 1.3%	 of	 females,	
the	renal	pelvis	measured		≥		6	mm	(p=0.04).		
Conclusion	
In	 a	 representa:ve	 sample	 of	 our	 popula:on	
under	 study,	 the	 renal	 pelvis	 in	 the	 euploid	
male	 fetus	 is	 larger	 than	 that	 in	 the	 euploid	
female	fetus.	As	a	result,	it	may	be	worthwhile	
to	 establish	 gender	 specific	 normograms	 and	
gender	 specific	 cutoffs	 for	 pyelectasis	 when	
incorpora:ng	 it	 into	 the	 second	 trimester	 risk		
assessment		of	trisomy	21.	

P=0.007	


