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Figure  1  Thyroid  scan  with 99mTc:  low  quality  examination

due to  inadequate  thyroid  uptake  of  the  tracer.  The  condi-

tion may  be  attributed  to  the  repeated  application  of  povidone

iodine to  foot  lesions.

disease  such  as  endemic  goiter,  toxic  multinodular  goiter,  or
iodine  deficiency.3

However,  iodine  overload  is  an uncommon  cause  of  hyper-
thyroidism.  A detailed  clinical  history  is  therefore  essential
to  detect  the condition,  and should  include  data  on  the use
of  drugs  or  dietary  supplements4 with  high  iodine  contents,
the  use  of antiseptic  solutions  such  as  povidone  iodine,  or
imaging  tests  with  contrast  agents.  Most  cases  of  iodine-
induced  hyperthyroidism  are self-limited  and  resolve  when
exposure  ceases.5

Tu  sum  up,  a case  of  subclinical  hyperthyroidism  induced
by  excess  topical  iodine  is  reported  in a  patient  with  no
prior  thyroid  disease.  The  condition  resolved  after  povidone
iodine  was  replaced  by  a  iodine-free  antiseptic  solution.

The  use  of  iodinated  antiseptics  is  a  widespread  practice
in  hospitals,  especially  for  patients  undergoing  surgery  or
with  ulcers  of  both  arterial  and  venous  origin.6 In cases  with
long-term  exposure,  potential  thyroid  dysfunction  should  be
considered  because,  as  in the reported  cases,  it may  not
be exceptional  even  in the absence  of a history  of thyroid
disease.
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Black adrenal adenoma causing
Cushing’s syndrome: 40 years
ago and  today

Adenoma  suprarrenal Negro  causar  el
síndrome de  Cushing: Hace 40  años y hoy

Dear  Editor,

Black  adrenal  adenomas  are adrenal  cortical  tumors  that  are
black  or  dark  brown  on  cut  sections.  The  first  case  of black
adrenal  adenoma  was  reported  in 1938.1 Autopsy  studies
published  in the  early  1970s  suggest that  the pigments  in
black  adrenal  adenomas  are  made of lipofuscin,  a  lysosomal
material,  and  that  these  tumors  are common  autopsy
findings  (10%  on  random  adrenal  sections  and  37%  on  fine
sections)  but  do  not  secrete  hormones.2 In 1973,  two  of  us

(G.D.B.  and R.R.E.)  cared  for  and  studied  a patient  with
a  black  adrenal  adenoma  that  caused  ACTH-independent
Cushing’s  syndrome.  We  here  describe the  case  and  discuss
it in historical  background  and in light  of  the  literature  on
this  topic  in the last  40  years.

A 42-year-old  Caucasian  female  had  been  well  until
1966  when she  developed  hypertension,  edema,  and  hyper-
glycemia  during  her third  pregnancy.  In 1969,  she  developed
right  femoral  head aseptic  necrosis.  She also  noted  a
40-pound  weight  gain,  rounding  of  face,  the development
of  a  dorsal  fat  pad,  ruddy  complexion,  facial  hair,  weak-
ness,  easy  fatigability,  emotional  liability,  irregular  menses,
and  easy  bruising.  In  January  1973,  she  was  seen  at Harbor
General  Hospital  (now  Harbor-UCLA  Medical  Center).  She
denied  skin  darkening,  exogenous  steroid  ingestion,  or
family  history  of  endocrine  diseases.  Physical  examination
revealed  a  hypertensive,  Cushingoid  female. Endocrine  eval-
uation  revealed  absence  of  suppression  of  plasma  or  urinary
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Figure  1  Top  left:  gross  photograph  of  the  black  adrenal  adenoma  with  atrophic  adrenal  seen  in  the  adipose  tissue  to  the left.

Top right:  margin  of  zona  reticularis  with  pigmented  tumor  cells  below  and  to  the  left.  Hematoxylin  and  eosin.  Magnification,  120×.

Bottom: lipofuscin  pigments  as  stained  by (A)  Fontana;  (B)  Alcian  blue-PAS;  (C)  Giemsa;  and  (D)  Luxol  fast  blue.  Magnification,  480×.

17-hydroxysteroids  by  both  low  (2  mg)  and  high  (8 and
12  mg)  doses  of dexamethasone  administration.  Her  plasma
17-hydroxysteroids  failed  to increase  after  metopirone
(more  commonly  called  ‘‘metyrapone’’  now)  administration
or  synthetic  ACTH  (Cortrosyn)  infusion.  ACTH-independent
Cushing’s  syndrome  was  diagnosed  and  the presence  of
a  functional  adrenal  lesion  deemed  probable.  Adrenal
androgen  levels  were  not  measured.  The  patient  under-
went  an  exploratory  laparotomy  through  which  the
right  adrenal  gland  was  found  to  be  grossly  normal  but
the  left  adrenal  to  harbor  a mass.  A left  adrenalectomy
was  performed.  Her  post-operative  course  was  uncompli-
cated  and  the  Cushingoid  features  gradually  regressed  in

the  ensuing  2 months.  She  developed  adrenal  insufficiency
postoperatively  and  was  treated  with  corticosteroids  with
tapered  doses.

The  left adrenal  mass  appeared  well  circumscribed  and
measured  3  ×  2  cm  (Fig.  1).  The  tumor  was  homogeneously
dark  brown  to  black  throughout  (Fig.  1,  top  left).  Microsco-
pically,  the mass  consisted  of  large,  polygonal,  eosinophilic
cells  resembling  those  of the zona  reticularis.  The  tumor
cells  abutted  directly  on  but  did not  invade  into  the non-
pigmented  cells  of the gland  (Fig.  1,  top  right).  The  majority
of  these cells  contained  heavy  deposits  of golden  brown,
slightly  refractile,  granular,  pigments  which  were  localized
predominantly  at  the  cell periphery.  The  pigments  were
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visible  also  with  Congo  Red,  Gomori  iron,  and in even  in
unstained  slides  (Fig.  1,  bottom).  It  reacted  weakly  with
Sudan  black  and  negatively  with  acid fast  stains.  Fontana
stain  was  strongly  positive  and  the pigment  assumed  a
reddish  coloration  with  the  periodic  acid-Schiff’s  technique.
The  pigments  appeared  green  with  Giemsa  stain  and green-
ish  blue  with  Luxol  fast blue  stain,  thus  indicating  that they
consisted  of  lipofuscin.  Mitotic  figures  were  very  rare.  The
tumor  cells did not exhibit  nuclear  atypia,  necrosis,  or  aty-
pical  mitotic  figures.

To  assess  how  frequent  the black  adrenal  adenoma  is,
we  examined  our pathology  database  between  1998  and
2014.  One  hundred  and  fourteen  adrenal  cortical  tumors
were  found.  The  average  age of  patients  was  53  years  (range
23---70).  Forty-one  of  the  adenomas  were  aldosterone-
secreting,  23  cortisol-secreting,  1 androgen-secreting,  and
49  nonfunctional.  The  average  adenoma  size  was  3.1  cm
(range  0.2---27).  Twenty-three  of the adenomas  were
≤1.5  cm  and  91  larger.  The  tumor  color  ranged  from yel-
low,  orange,  tan,  red,  to brown.  None  of  the 114  adenomas
was  predominantly  black  or  dark  brown.

Our  study  of the  frequency  of  black  adrenal  adenoma
here  and  the  work  of others  in the  last  40  years  advance
our  understanding  of  this  interesting  tumor.  Black  adrenal
adenomas  may  be more  common  on post-mortem  adrenals
but  they  are  certainly  rare  in surgical  adrenal  samples.  In
our  own  series  of 115  adrenal  cortical  tumors  from  surgi-
cal  adrenal  samples,  not  a single  black  adrenal  adenoma
was  encountered.  Although  the incidence  of black  adrenal
adenomas  has  not  been  formally  addressed  in  other  surgical
series,  the  mostly  single-case  reports  of  this  unique-colored
tumor  even  recently  suggest  that  they  are  indeed  rare  in sur-
gical  adrenal  samples.3 The  discrepancy  between  the high
frequency  of  incidental  black  adrenal  adenomas  in  autopsy
findings  and  their  exceptionally  low  incidence  in surgical
series  may  be  due  to  the small size  and  non-functional
nature  of  the  adenomas  which  avoid  the surgery  in spite
of  the  tumors’  radiological  features.  Most  of  black adrenal
adenomas,  like in this case,  cause  ACTH-independent  Cush-
ing’s  syndrome,  some  cause  primary  hyperaldosteronism,
and  a  few  even  result  in  masculinization.3---5 Less  fre-
quently  reported  are nonfunctional  black  adrenal  adenomas
which  present  as  incidentalomas.6 With  the introduction
of  CT,  MRI,  and  FDG-PET,  the imaging  characteristics  of
adrenal  adenomas  in general  and the distinct  imaging  fea-
tures  of  black  adrenal  adenomas  in particular  have  now
been  well  described.  Unlike most  other  adrenal  adeno-
mas,  the  black  ones  exhibit  high  Hounsfield  units  (>30)
on  CT,  high  T2  signal and  lack  of  drop  of  signal  on out-
of-phase  imaging  on  MRI,  and  high  standard  uptake  value
(higher  than  that  of  liver)  on FDG-PET,  which  all  indi-
cate  less  tumor  lipid  content  but  higher  tissue  density  and
blood  supply,  features  suspicious  of pheochromocytoma,
interstitial  tumors,  and  malignancy.6---8 Furthermore,  the
black  adrenal  adenomas  are often  not  visualized  by  radio-
cholesterol  scintigraphy.9,10 Biologically,  however,  the black
adrenal  adenomas  are benign  without  histological  evidence
of  aggressiveness  or  invasiveness,  as  our patient’s  tumor.
Black  adrenal  adenomas  should  now  be  considered  as  one
subtype  of  adrenal  adenomas  with  atypical  imaging  char-
acteristics.  The  clinical  significance  of  lipofuscin  pigments
in  black  adrenal  adenomas  remains  unclear.11 Black  adrenal

adenomas  are unilateral,  solitary  adrenal  cortical  tumors;
they  are in contrast  to  primary  pigmented  nodular  adreno-
cortical  disease  (PPNAD)  which  involves  diffuse  nodular
enlargement  of  both  adrenal  glands.12 PPNAD  can  occur as
part  of the Carney  complex  and is  associated  with  a  genetic
defect,  PRKAR1A  mutation.  The  pigments  in PPNAD  are  also
due  to lipofuscin.  Patients  with  PPNAD  can exhibit  a para-
doxical  increase  of  cortisol  levels  after  administration  of
dexamethasone.

In  summary,  black  adrenal  adenomas  appear  to  derive
from  the zona reticularis  and their  black color  is due
to  lysosomal  lipofuscin.  Clinically  very  rare  tumors,  they
mainly  present  as  Cushing’s  syndrome  or  other  syn-
dromes  of  adrenocortical  hormone  hypersecretion.  Although
biologically  benign,  they  exhibit  atypical  imaging  char-
acteristics  suspicious  of  malignancy.  The  main  difference
between  black  adrenal  adenomas  and other  adrenal  cor-
tical  tumors  is  just  the  appearance  to  the naked  or  aided
eye.
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Partial androgen insensitivity
syndrome with persistent
müllerian remnants. A case
report�

Síndrome de insensibilidad parcial a
andrógenos con  restos  müllerianos.
Descripción  de  un  caso

Partial  androgen  insensitivity  syndrome  (PAIS) is  a  46,XY
disorder  of  sexual  differentiation  where  there  is  a  loss  of
functions  of  androgen  receptors  (ARs).  PAIS  is a condition
caused by  mutation  in  the AR  (Xq11---12)  gene  that  encodes
for  AR.

We  report  the  case  of  a  term  newborn  from  a  con-
trolled,  uncomplicated  pregnancy.  He  was  the second  child
of  a  father  of  Italian  origin  and a  Dominican  mother
who  were  healthy  and not  related.  Prenatal  ultrasound
examinations  were  normal  and suggested  a female  infant.
Parameters  recorded  at birth  included:  weight,  2862  g
(−0.12  SD);  length,  46.5  cm (−0.62 SD);  head  perimeter,
35  cm  (1.16  SD);  and  Apgar  score,  8---9.  The  infant  had
hyperpigmented,  ambiguous  genitalia,  with  a 1.5  cm  genital
tubercle  with  hypospadic  urinary  meatus,  rims  of  symmetri-
cal  scrotal  labia,  fused  in their  posterior  portion,  and  no
vaginal  opening  or  testes  on  palpation,  corresponding  to
Prader  4---5  (Fig.  1). The  infant  had  mild  respiratory  distress
secondary  to  pulmonary  hypertension  with  nonobstructive
hypertrophic  cardiomyopathy  which resolved  in  two  weeks.
Acid---base  balance  and  sodium  and potassium  levels  were
normal.  Abdominal  ultrasound  performed  on  the first  day
of  life  showed  a structure  consistent  with  uterus and  a
fluid-filled  endometrial  cavity.  No  ovaries  or  testes  were
seen.

The  results  of  hormonal  tests  performed  in the first  week
of  life  included:  LH <  0.1  IU/mL;  FSH,  0.4  mIU/mL;  testos-
terone,  152 ng/dL;  cortisol,  7 �g/mL;  ACTH,  23.3  pg/mL;
androstenedione,  5.5 ng/mL;  DHEAS,  159  �g/mL;  aldos-
terone,  1428  pg/mL;  17-hydroxyprogesterone,  9  ng/mL;
renin,  12.2  ng/mL/h;  and 17-beta  estradiol  <  12  pg/mL;
dihydrotestosterone,  28.2  ng/dL;  they  all  were  within
the  normal  values.  The  results  of subsequent  tests
included  11-deoxycortisol,  6.15  ng/mL;  deoxycorticosterone
3  ng/mL;  inhibin  B,  99  pg/mL;  and  anti-Müllerian  hormone,
18.8  ng/mL,  also  within  the normal  levels  for  age.

� Please cite this article as: Bermejo-Costa F,  Lloreda-García JM,

Donate-Legaz JM. Síndrome de insensibilidad parcial a andrógenos

con restos müllerianos. Descripción de un caso. Endocrinol Nutr.

2015;62:469---471.

Karyotype  was  46,XY,  consistent  with  a 46,XY  disorder  of
sexual  differentiation  with  ambiguous  genitalia,  and  a  study
for  microdeletion  in the  SRY gene  was  normal.  Analyses  were
requested  of  the  androgen  receptor  gene and  SRD5A2  gene,
associated  with  5-alpha-reductase  deficiency,  because  the
mother  was  born  in the region  of  the Dominican  Republic
where  this  syndrome  was  reported.

Serial  voiding  cystourethrography  showed  a  urethra  of
male  morphology  with  urogenital  sinus,  and  repeat  ultra-
sonography  at 10  days of life  revealed  the  presence  of
paravesical  structures  consistent  with  gonads  with  no  fol-
licles inside,  0.8 cm and  1  cm  in  size.  Based  on  the  finding
of  46,XY  genetic  sex,  the  production  of  normal  testosterone
levels  by  a  structure  different  from  the  adrenal  gland  (in a
probable  testicular  tissue,  possibly  in the  gonad),  the  ure-
thra  with  the length  and  course  of  male  characteristics,
and  a  penis  of acceptable  size,  and  after  agreement  with
the  departments  of  pediatric  endocrinology  and surgery  and
neonatology,  and  the family,  the infant  was  assigned  a male
gender  at 18  days  of life.

At  36  days  of  life,  the infant  underwent  surgery  for
left  inguinal-scrotal  hernia,  consisting  of  orchiopexy  and
gonadal  biopsy.  A testicular  bìopsy  showed  marked  germ
cell  hypoplasia  (type  IIof  Nistal  et al.1)  and  gonadal  46,XY
karyotype.

When  faced  with  a  newborn  with  ambiguous  genitalia  and
a  structure  consistent  with  an  uterus  in emergency  ultra-
sonography,  the  most  likely  diagnosis  is  virilization  of  a  46,XX
female,  and  the  most common  cause  is  congenital  adrenal
hyperplasia  due  to  21-hydroxylase  deficiency.  When  a 46,XY
genetic  sex  is  shown,  the  46,XY  disorder  of  sexual  differ-
entiation  is  more  complex  to  characterize.2 Analysis  of  the
SRY gene,  the  main  gene involved  in  primary  gonadal  differ-
entiation,  was  normal.  Vagina  and  uterus  remnants  could

Figure  1  Ambiguous  genitalia  at birth.
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