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1 	 | 	 INTRODUCTION

Feingold	syndrome-	1	(FS1)	is	a	rare	autosomal	dominant	
disorder.	 The	 incidence	 of	 FS1	 is	 unknown.	 However,	
since	 1975	 when	 it	 was	 first	 described	 by	 Dr.	 Murray	
Feingold,1	 nearly	 200	 cases	 are	 reported	 up	 to	 date.	
Variable	 phenotypical	 features	 are	 described,	 most	 typ-
ical	 are	 microcephaly,	 digital	 anomalies	 (short	 middle	
phalanxes	of	 the	second	and	fifth	 finger,	syndactyly	and	
hypoplastic	thumb),	short	stature,	and	intestinal	atresias.	
Additional	 characteristics	 include	 dysmorphic	 features	

and	intellectual	disability.	Cardiac	and	renal	anomalies	as	
well	as	hearing	loss	are	also	reported.2-	4	We	present	here	
a	7-	year-	old	boy	with	severe	intellectual	disability	who	is	
diagnosed	with	FS1 syndrome.

2 	 | 	 CASE REPORT

We	present	a	seven-	year-	old	male	patient	who	presented	
to	 our	 Pediatric	 Clinic	 due	 to	 speech	 delay.	 He	 was	 the	
first-	born	 child	 born,	 normally	 delivered	 on	 term	 at	
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Abstract
Feingold	syndrome	1	(FS1)	is	a	rare	disorder	that	is	inherited	in	autosomal	domi-
nant	manner	with	full	penetrance	but	with	variable	expressivity.	The	most	com-
mon	phenotypical	features	described	are	finger	and	toe	anomalies,	microcephaly,	
short	 stature,	 and	 intestinal	 atresia.	 Dysmorphic	 features,	 intellectual	 disabil-
ity	and	other	organ	anomalies	are	less	frequently	described.	Here,	we	present	a	
7-	year-	old	boy	with	severe	intellectual	disability	who	is	diagnosed	with	FS1 syn-
drome	caused	by	a	new	heterozygous	variant	of	MYCN	gene

K E Y W O R D S

digital	anomalies,	genetic	disorder,	intellectual	disability,	microcephaly
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40  weeks	 of	 gestation.	 Birthweight	 was	 3350  g,	 length	
44  cm	 and	 head	 circumference	 33  cm.	 His	 Apgar	 score	
was	5	and	7	in	1st	and	5th	minute,	respectively.	He	was	
admitted	in	the	neonatal	intensive	care	unit,	where	sup-
plemental	oxygen	was	given	for	few	days	due	to	respira-
tory	distress.	Afterward,	the	child	developed	healthy	and	
had	no	serious	illness	nor	hospitalizations.	Physical	exam-
ination	 of	 the	 child	 revealed	 characteristic	 phenotypical	
features	such	as	digital	anomalies	 (brachymesophalangy	
of	the	second	and	the	fifth	fingers	clinodactyly	of	bilateral	
fifth	 fingers,	 hypoplastic	 thumb),	 syndactyly	 of	 bilateral	
toes,	microcephaly,	coarse	facial	features,	micrognathia	as	
well	as	deformed	and	relatively	large	ears	(Figures 1	and	
2).	He	weighted	34 kg	(p > 95),	height	was	110cm	(p < 1),	
and	head	circumference	was	49 cm	(p < 1).

A	 specialist	 in	 child	 psychology	 performed	 the	 ex-
amination	 and	 IQ	 test,	 which	 found	 the	 patient	 to	 have	
severe	 intellectual	 disability	 and	 his	 IQ	 to	 be	 less	 than	
40	 (WISC-	IV).	The	 patient	 was	 described	 as	 very	 active,	
showing	 very	 little	 interest	 for	 the	 environment,	 with	
very	 seldom	 eye	 contact	 and	 also	 exhibiting	 stereotyped	
behavior,	for	example,	rocking.	He	speaks	no	word	at	all,	
although	he	utters	sounds,	sometimes	multi-	syllable.	He	
does	not	pay	attention	enough	to	the	syllables	that	can	be	
the	basis	of	words.	His	psycho-	motoric	development	cor-
responds	to	2.5–	3 years	old.

Neurological	 examination	 was	 performed	 and	 there	
were	no	signs	of	laterization,	the	muscular	power	was	nor-
mal,	cranial	nerves	were	normal,	and	pathological	reflexes	
were	negative.	The	patients	walk	was	normal	for	the	age.

The	 brain	 MRI	 was	 normal.	 Audiometry	 shows	 that	
hearing	 was	 at	 normal	 range.	 Echocardiography	 and	
abdominal	 ultrasound	 findings	 were	 also	 normal.	 EEG	
showed	scattered	background	with	multiple	focal	spikes,	
polyspikes,	and	sharp	waves	(Figure 3),	but	as	the	patient	
did	not	manifest	seizures,	no	therapy	was	initiated.

Total	 serum	 fatty	 acid	 levels	 showed	 a	 low	 docosa-
hexaenoic	 acid	 (DHA)	 level.	 Hence,	 supplementation	
was	 started.	 Metabolic	 screening	 and	 TORCH	 resulted	
normal.

In	addition,	we	required	the	genetic	analysis.	Exome	
sequencing	 analysis	 of	 the	 MYCN	 gene	 revealed	 the	

heterozygous	 variant	 c.1177C>T(p.Arg393Cys),	 which	
causes	Feingold	syndrome	type	1.	At	best	of	our	knowl-
edge,	this	MYCN	variant	has	not	been	described	in	liter-
ature	before.

As	 Feingold	 syndrome	 is	 usually	 inherited	 in	 an	 au-
tosomal	 dominant	 manner	 and	 rarely	 represents	 a	 de	
novo	 mutation,	 parents	 of	 the	 patients	 were	 examined.	
However,	they	did	not	had	any	dysmorphic	features.

3 	 | 	 DISCUSSION

We	have	prescribed	a	patient	with	severe	intellectual	dis-
ability,	 microcephaly,	 digital	 anomalies	 (short	 middle	
phalanxes	of	the	second	and	fifth	finger	and	clinodactyly	
of	the	bilateral	fifth	fingers),	bilateral	toe	syndactyly,	short	
stature,	 and	 micrognathia.	 As	 the	 patient	 manifested	
some	of	the	characteristic	features	of	Feingold	syndrome,	
genetic	 analysis	 was	 conducted	 which	 revealed	 a	 hete-
rozygous	mutation	in	the	MYCN	gene.	Mutations	in	the	
MYCN	gene	cause	Feingold	syndrome	type	1,	while	muta-
tions	 in	 chromosome	 13	 that	 delete	 the	 MIR17HG	 gene	
cause	type	2.	These	genes	play	role	in	growth	and	develop-
ment,	particularly	before	birth.5-	8

About	60%	of	patients	have	a	parent	 that	 show	char-
acteristic	 phenotype	 of	 Feingold	 syndrome.9,10	 However,	
the	parents	of	our	patient	did	not	show	any	dysmorphic	
features;	 hence,	 we	 think	 that	 this	 represents	 a	 de	 novo	
mutation.

A	review	published	by	Celli	et	al.,	including	all	the	cases	
published	up	to	 the	date,	prescribed	physical	 features	of	
79	 patients	 from	 25	 families.3	 Brachymesophalangy	 was	
the	most	common	feature	(95%),	followed	by	microceph-
aly	 (86%),	 toe	 syndactyly	 (80%),	 short	 palpebral	 fissures	
(57%),	learning	disability	(41%),	and	gastrointestinal	atre-
sia	(38%).	Cardiac	and	renal	anomalies	were	reported	 in	
14%	and	5%	of	patients,	respectively.	Hearing	loss	was	re-
ported	in	7%	of	patients.

Additionally,	Marcelis	et	al.	complemented	the	figure	
of	 FS1,	 with	 77  more	 patients,	 reporting	 similar	 figures	
to	Celli	et	al.	regarding	physical	features.	Moreover,	short	
stature	was	reported	in	60%	and	micrognathia	 in	32%	of	

F I G U R E  1  Hands	and	feet	of	
the	patient.	(a)	Digital	anomalies,	
brachymesophalangy	of	the	second	and	
the	fifth	fingers	clinodactyly	of	fifth	
fingers,	hypoplastic	thumbs.	(b)	Toe	
syndactyly

(A) (B)
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patients.4	 Short	 stature	 as	 a	 feature	 of	 FS1	 was	 also	 de-
scribed	in	other	studies.11

The	aforementioned	number	may	 lead	 to	 the	conclu-
sion	that	the	presence	of	these	digital	anomalies	is	essen-
tial	for	a	diagnosis	of	MYCN-	related	FS.	The	presence	of	

brachymesophalangy	and	 toe	syndactyly	 in	combination	
with	microcephaly	and	maybe	short	stature	is	sufficient	to	
justify	MYCN	analysis.

Similar	to	our	case,	Chen	et	al.	reported	a	patient	with-
out	 gastrointestinal	 atresia,	 suggesting	 the	 MCYN	 gene	
mutation	might	not	be	sufficient	to	cause	gastrointestinal	
atresia.12

This	case	report	shows	that	FS1 might	present	with	few	
anomalies,	 without	 intestinal	 atresia,	 cardiac	 and	 renal	
anomalies	 or	 hearing	 loss.	 Having	 this	 in	 consideration,	
Feingold	syndrome	 frequency	might	be	 little	higher,	but	
maybe	 missed.	 Hence,	 we	 recommend	 that	 mutational	
analysis	of	the	MYCN	gene	should	be	part	of	the	regular	
work	 up	 in	 the	 genetic	 diagnosis	 of	 children	 with	 intel-
lectual	 disability,	 in	 association	 with	 microcephaly	 and	
digital	 abnormalities,	 without	 additional	 clinical	 find-
ings	important	for	the	phenotype	of	Feingold	syndrome.	
Moreover,	our	case	presented	with	severe	intellectual	dis-
ability,	not	so	common	in	the	previous	reports,	and	also,	
the	MYCN	variant	c.1177C>T	(p.Arg393Cys)	as	a	cause	of	
FS1	was	not	described	before.	Table 1 shows	all	the	stud-
ies	published	up	to	date,	number	of	patients	included	and	
gene	mutation	detected.

F I G U R E  2  X-	ray	of	the	hands.	Brachymesophalangy	of	the	
second	and	the	fifth	fingers	clinodactyly	of	fifth	fingers,	hypoplastic	
thumbs	are	shown.	Notice	the	overlapping	fingers	of	the	mother,	
helping	the	patients	to	not	move	his	hands

F I G U R E  3  EEG	of	the	patient.	Scattered	background	with	multiple	focal	spikes,	polyspikes,	and	sharp	waves	is	seen
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