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Hyperandrogenism in a child  with
multiple  endocrine neoplasia type 1�

Hiperandrogenismo en un niño con  neoplasia
endocrina  múltiple tipo 1

Multiple  endocrine  neoplasia  type  1  (MEN  1) is  a rare,  auto-
somal  dominant  hereditary  disease  with  a prevalence  of
approximately  2  cases  per  100,000  inhabitants,  attributable
to  a  mutation  of  the MEN1  gene  located  on  chromo-
some  11q13,  and  which  encodes  for  menin  (a nuclear  cell
cycle  regulating  protein).  This  mutation  predisposes  to
the  development  of  tumors,  particularly  of  the parathy-
roid  glands,  enteropancreatic  endocrine  cells  and anterior
pituitary,  but  also  in numerous  other  locations,  including
the  adrenal  cortex.  The  penetrance  is  so high  (about  98%
of  all  affected  patients  will  develop  some neoplasm  in
the  first  5  decades  of  life)  that strict  follow-up  is  recom-
mended  from  the age  of 5 years.  The  same  mutation  may
result  in  different  phenotypes  in  each affected  relative.  The
development  of  hyperandrogenism  in a  patient  with  MEN
1  at  any  age  requires  the exclusion  of  an adrenal  gland
tumor.1

We  report  the  case  of  a  boy  subjected  to  follow-up
from  5 years  of  age  due  to  the  identification  of carrier
status  of the  p.ala337asp  mutation  of  the menin  gene
as  the  result  of  a family  study  (father  with  the  same
mutation,  subjected  to  surgery  due  to  a  parathyroid  ade-
noma  at  30  years  of age).  At  7 years  of  age  the  patient
presented  incipient  pubarche,  a  thickening  of the penis
(30  ×  15  mm)  with  no  increase  in testicle  size  (2 mL)  and
hypergrowth  (weight  26.3  kg,  height  131.7  cm [p92]),  a  body
mass  index  [BMI]  of  15.16 kg/m2 (p28),  and  a growth  rate
of  8.6  cm/year  (p  > 99). The  bone  age  was  advanced  by  1.5
years.  An  abdominopelvic  MRI  scan  was  reported  as normal,
and  a  hormone  study  was  made,  with  the  following  results:
17-hydroxyprogesterone  55.7  nmol/L  (normal  < 5),  total
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testosterone  0.6  nmol/L  (normal  <  0.7),  dehydroepiandros-
terone  sulphate  4.8  �mol/L  (normal  <  4.0),  androstenedione
8.9  nmol/L (normal  <  4.2),  LH 0.1  U/L  and  FSH  0.3  U/L.
The  biochemical  profile  was  consistent  with  congenital
adrenal  hyperplasia.  Treatment  was  started  with  hydro-
cortisone  15  mg/m2/day  in 3 doses,  followed  by  a drop
in growth  rate  to  4.8  cm/year  (p15),  as  well  as  a
decrease  in androgens  (testosterone  0.3 nmol/L,  dehy-
droepiandrosterone  sulphate  3.6  mmol/L,  androstenedione
4.3  nmol/L)  and  17-hydroxyprogesterone  (12 nmol/L).  The
study  of  the 21-hydroxylase  gene  (CYP21A2  gene,  located
on  chromosome  6p21)  identified  two  compound  heterozy-
gosis  mutations  (Ile173Asn/Val282Leu)  in the  patient  and
one  in  each of  the parents:  Ile173Asn  in the father
and  Val282Leu  in  the  mother.  With  the  late  diagnostic
confirmation  of  congenital  adrenal  hyperplasia  due  to  21-
hydroxylase  deficiency,  hydrocortisone  treatment  has been
continued  to  prevent  bone  age progression,  together  with
the application  of the  MEN1 neoplasm  screening  proto-
col.

Between  20  and  70%  of  all  patients  with  MEN  1
develop  some  adrenal  gland  lesion  during their  life-
time,  and  exceptionally  in childhood.  Most  of  these
lesions  are  benign,  unilateral  and  non-functioning  tumors,
but  some tumors  secreting  cortisol,  aldosterone  and,
more  rarely,  androgens  have  been  reported,  as  well  as
pheochromocytoma.  Functioning  tumors  require  treatment,
as  well  as  those  posing  a  risk  of  malignancy:  lesions
measuring  over  4  cm  in size,  and those  that  grow  or
exhibit  atypical  or  indeterminate  features.  A conservative
approach  is  usually  adopted  in the case  of  smaller  non-
functioning  tumors,  since  they  usually  do  not  change  in
appearance  or  increase  in size  in  the course  of  follow-
up.2---7

In  the  event  of  a  child  with  MEN  1  and hyperandrogenism,
the  differential  diagnosis  of  the tumor  disease  should  be
established  with  age-inherent  conditions  such as  late  con-
genital  adrenal  hyperplasia  and  idiopathic  early  adrenarche.
The  hormone  profile,  the  response  to  corticosteroid  treat-
ment,  radiological  findings  and genetic  tests  establish  the
diagnosis  (Table 1).  When  a  tumor  origin  is  discarded,  the
existence  of some  other  concomitant  disease  should  be  con-
sidered.  A review  of the literature  has  revealed  no  previous
descriptions  of  such  an association  of diseases.  Although
both  are of  genetic  origin,  they  are caused  by  different  and
distant  genes;  their  association  therefore  must  be entirely
casual.
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Table  1  Differential  diagnosis  of  hyperandrogenism  in  childhood.

Idiopathic  early  adrenarche  21-Hydroxylase  deficiency  Androgenic  tumor

Clinical  manifestations  Insidious,  subacute  or chronic  Insidious,  subacute  or  chronic  Acute,  abrupt
17-Hydroxyprogesterone  Normal  Increased  Normal  or  increased
Androgens  Normal  or  slightly  increased  Normal  or  slightly  increased  Greatly  increased
After corticosteroid  therapy  Normalization  of  androgens  Normalization  of  androgens  No  response

17-Hydroxyprogesterone  decrease
Diagnosis Through  exclusion  Gene  study  Imaging  techniques

References

1. Thakker RV, Newey PJ, Walls GV, Bilezikian J,  Dralle H, Ebeling
PR, et al., Endocrine Society. Clinical practice guidelines for mul-
tiple endocrine neoplasia type 1 (MEN1). J  Clin Endocrinol Metab.
2012;97:2990---3011.

2. Gatta-Cherifi B, Chabre O,  Murat A, Niccoli P, Cardot-Bauters C,
Rohmer V, et  al. Adrenal involvement in MEN1. Analysis of 715
cases from the Groupe d’etude des  Tumeurs Endocrines database.
Eur J Endocrinol. 2012;166:269---79.

3. Zhu Y, Zhang HB, Lu L,  Li NS, Fu  Y,  Wang O, et  al. [Adrenal lesions
in patients of multiple endocrine neoplasia type 1]. Zhonghua Yi
Xue Za Zhi. 2010;90:2689---92 [in Chinese].

4. Whitley SA, Moyes VJ, Park KM, Brooke AM, Grossman AB,
Chew SL, et al. The appearance of  the adrenal glands on com-
puted tomography in multiple endocrine neoplasia type 1. Eur J
Endocrinol. 2008;159:819---24.

5. Schaefer S, Shipotko M, Meyer S, Ivan D, Klose KJ, Waldmann
J, et al. Natural course of small adrenal lesions in multiple
endocrine neoplasia type 1: an  endoscopic ultrasound imaging
study. Eur J  Endocrinol. 2008;158:699---704.

6. Waldmann J, Bartsch DK, Kann PH, Fendrich V, Rothmund M,
Langer P. Adrenal involvement in multiple endocrine neoplasia
type 1: results of  7 years prospective screening. Langenbecks
Arch Surg. 2007;392:437---43.

7. Langer P, Cupisti K,  Bartsch DK, Nies C, Goretzki PE, Rothmund M,
et al. Adrenal involvement in multiple endocrine neoplasia type
1. World  J Surg. 2002;26:891---6.

Emilio  García  García a,∗, Miguel  Ángel  Mangas  Cruzb,
Raquel  Guerrero  Vázquezb,  Elena  Navarro  Gonzálezb

a Unidad  de Endocrinología  Pediátrica,  Hospital

Universitario  Virgen  del  Rocío,  Sevilla,  Spain
b Unidad  de Endocrinología  y  Nutrición,  Hospital

Universitario  Virgen  del  Rocío,  Sevilla,  Spain

∗ Corresponding  author.
E-mail  address:  ejgg67@gmail.com  (E. García  García).

mailto:ejgg67@gmail.com

	Hyperandrogenism in a child with multiple endocrine neoplasia type 1
	References

