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Introduction
Berardinelli-Seip	congenital	lipodystrophy	(BSCL)	is	an	autosomal	
recessive	disease	 that	causes	a	general decrease in body fat. It 
was	first	described	in	Brazil	in	1954	and	five	years	later	in	Norway	
[1-3].	There	are	four	types	according	to	the	mutations	in	genes	
of	AGPAT2,	 seipin,	 caveolin-1	 and	 cavin-1	 (Types	1,	 2,	 3	 and	4,	
respectively)	 [4].	 These	mutations	 cause	 defects	 in	 triglyceride	
synthesis,	 formation	 of	 lipid	 droplets,	 and	 differentiation/
development	 of	 adipocytes,	 resulting	 in	 hypertriglyceridemia,	
insulin	resistance,	diabetes	and	hepatosplenomegaly	[4].

The	prevalence	of	BSCL	 is	 about	1	 in	10	million,	 and	 there	are	
between	 300	 and	 500	 cases	 reported	 in	 the	 literature	 [4].	
However,	 in	 our	 region,	 due	 to	 frequent	 consanguineous	
marriage, the prevalence is higher than the rest of the world, 
reaching	 1:128000	 [5,6].	 Umbilical	 hernia	 is	 often	 described	 in	
several	cases	[1],	but	we	have	followed	around	53	patients	with	
BSCL	the	past	17	years	and	did	not	find	any.	Hernia,	by	definition,	
is	 a	 circumscribed	 mass	 formed	 by	 an	 organ	 (or	 a	 part	 of	 an	
organ)	exiting,	naturally	or	accidentally,	through	an	orifice	from	
the	cavity	that	contains	it.	Instead	of	this,	an	umbilical	protrusion	
is characterized by the presence of	a	palpable	mass,	but	without	

organs	therein.	The	aim	of	this	article	is	to	identify	whether	BSCL	
patients	have	umbilical	herniation	or	protrusion.

Cases and Methods
We	evaluated	twelve	patients	diagnosed	with	BSCL	(eight	females)	
and	 followed	up	during	 the	 last	 two	 years.	 The	median	of	 age	
was	19.7	±	10.6	years	old	(ten	adults	and	two	children).	Inclusion	
criteria	were	BSCL	mutation	 identified	and	possibility	of	clinical	
examination.	We	clinically	evaluated	patients	through	abdominal	
palpation,	sensitized	by	Valsalva	maneuver.	Three	patients	had	a	
mutation	in	the	AGPAT2	(BSCL	Type	1),	and	the	other	nine	patients	
had	a	mutation	of	seipin	(BSCL	Type	2).	Nine	patients	(75%)	were	
diabetic,	and	four	(33.3%)	had	arterial	hypertension.	None	of	the	
patients	had	a	history	of	surgical	treatment	for	umbilical	hernia	
repair	neither	complained	of	symptoms	such	as	pain,	abdominal	
discomfort,	nausea,	nor	vomiting.
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The	 body	 mass	 index	 was	 19.3	 ±	 4.0	 kg/m2	 and	 all	 patients	
had	 an	 acromegaloid	 facial	 appearance,	 atrophic	 cheeks	 (loss	
of	 Bichat’s	 fat	 ball),	 muscle hypertrophy, phlebomegaly, and 
umbilical	 protrusion	 (Figure 1).	 Examination	 of	 the	 abdomen	
showed	 an	 absence	 of	 subcutaneous	 adipose	 tissue	 confirmed	
by	 Dual-energy	 X-ray	 Absorptiometry	 (DXA)	 of	 total	 body	 fat	
of	5.4	±	0.7%.	The	majority	of	patients	 (66.7%)	had	acanthosis 
nigricans	 and	 some	 of	 them	 presented	 abdominal	 distention	
due	to	hepatomegaly	(Figure	1).	No	patient	had	umbilical	hernia	
on	 physical	 examination,	 but	 we	 did	 not	 perform	 abdominal	
ultrasound.

Fasting	glycemia	was	108.9	±	64.8	mg/dl	(diabetic	patients	120.3	
±	72	mg/dl),	glycated	hemoglobin	6.5	±	1.4%	(diabetic	patients	
7.0	±	1.3%),	total	cholesterol	161.8	±	32.8	mg/dl,	HDL	cholesterol	
31.9	±	4.3	mg/dl	and	 triglycerides	251.4	±	140.1	mg/dl.	 Serum	
insulin	was	high	 (27.5	 (8.5-115)	mUI/ml)	and	 serum	 leptin	was	
very	low	(0.94	±	0.5	ng/ml).

Discussion
We	report	twelve	cases	of	Berardinelli-Seip	syndrome	(congenital	
generalized	 lipodystrophy)	 that	 is	 a	 rare	 autosomal	 recessive	
disease.	 In	 our	 region,	we	 have	 a	 higher prevalence than that 
described	 in	 the	 literature	 [5],	 and	 this	 is	 probably	 due	 to	
frequent	 marriages	 that	 occur	 between	 relatives.	 Unlike	 the	
literature	data,	we	did	not	 find	any	 case	of	 umbilical	 hernia	 in	

our	patients	[5,6],	but	all	of	them	had	protrusion	of	the	umbilicus	
due	to	lack	of	subcutaneous	adipose	tissue.	Upon	inspection	at	a	
glance,	this	protrusion	looks	like	a	hernia	(Figure	1),	then,	due	to	
the rarity of the disease, physicians less aware of this syndrome 
could	misdiagnose	this	protrusion	as	an	umbilical	hernia,	and	this	
could	explain	the	frequent	hernia	reports	in	the	literature	but	not	
confirmed	in	our	series.

Once	 we	 did	 not	 perform	 ultrasound	 exams	 to	 confirm	
the	 absence	 of	 hernia,	 it	 is	 necessary	 to	 think	 about other 
possibilities	to	explain	the	lack	of	this	diagnosis.	First	of	all,	the	
physical	 examination	 could	 not	 be	 sensitive	 enough	 to	 detect	
the	herniation,	but	in	this	case,	despite	the	absence	of	a	correct	
diagnosis,	patients	should	present	some	symptoms.	Pain	at	the 
umbilicus	 (44%),	discomfort	 in	 the	abdomen	(20%)	and	nausea	
and	 vomiting	 (9%)	 are	 the	 most	 common	 hernia	 associated	
symptoms	[7],	but	no	patient	had	any	of	these	complaints.

If	our	patients	were	misdiagnosed	and	did	not	have	congenital	
generalized	 lipodystrophy,	 this	 would	 explain	 the	 absence	 of	
hernia.	However,	all	patients	had	clinical	features	consistent	with	
the	diagnosis	of	BSCL,	serum	leptin	and	total	body	fat	very	low	
and	 showed	a	 confirmed	mutation	at	 genetic	 testing.	 This	 rule	
out	the	possibility	they	do	not	have	the	syndrome.

We	showed	only	patients	with	BSCL	Types	1	and	2.	 If	umbilical	
hernia	 was	 more	 frequent	 in	 the	 Types	 3	 and	 4,	 this	 could	
explain	the	lack	of	diagnosis	in	our	patients.	However,	the	Types	

Figure 1 Umbilical	protrusion	 in	twelve	patients	with	Berardinelli-Seip	congenital	 lipodystrophy.	 In	some	patients	 it	 is	also	
possible	to	see	muscle	hypertrophy	and	increased	abdominal	volume	due	to	hepatomegaly.
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1	 and	2	 account	 for	 95%	of	 all	 reported	 cases	of	 BSCL	 [8]	 and	
Type	2	(more	common	in	our	series)	is	the	most	severe	type	of	
lipodystrophy.	The	cases	described	here	are	 the	most	common	
and also represent the most severe types of BSCL [8], and then 
if	umbilical	hernia	would	be	part	of	the	syndrome,	 it	should	be	
present.

We	showed	only	twelve	patients	with	BSCL,	but	we	already	follow	
more	than	fifty	cases	in	our	outpatient	endocrine	clinic	in	the	last	
seventeen	 years,	 and	 none	 of	 these	 patients	 required	 surgical	
repair	 of	 hernia.	We	 did	 not	 perform	 abdominal	 ultrasound	 in	
any	 patient,	 but	 if	 it	 had	 been	made	 and	 showed	 any	 hernia,	
this	would	be	not	very	important,	once	patients	did	not	present	
symptoms	 neither	 had	 strangulated	 hernia	 during	 follow-up.	

Since	the	umbilical	hernia	prevalence	in	the	general	population	
is	0.5	to	0.8%	[9],	a	BSCL	patient	could	have	it,	but	this	would	not	
mean	it	is	part	of	the	syndrome.	Umbilical	protrusion,	instead	of	
umbilical	hernia,	seems	to	be	an	important	and	frequent	finding	
in	patients	with	congenital	generalized	lipodystrophy	syndrome.

Conclusion
For	 all	 these	 reasons,	we	believe	 that,	 at	 least	 in	 our	patients,	
umbilical	 hernia	 is	 not	 part	 of	 BSCL	 and	 patients	 truly	 have	
protrusion	of	the	umbilicus	due	to	the	almost	complete	absence	
of	subcutaneous	fat	tissue.	Hepatomegaly	is	a	common	finding	in	
BSCL	and	may	also	contribute	to	this	umbilical	protrusion,	leading	
to the misdiagnosis of hernia.
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