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Early thyroid carcinoma in PTEN
syndrome. Importance of immediate
ultrasound screening

Carcinoma  de tiroides precoz en un síndrome
PTEN. Importancia del cribado ecográfico
inmediato

The  PTEN  hamartoma  tumor  syndrome  (PHTS)  is  a rare
genetic  predisposition  disorder  to  cancer.  It is  caused  by  het-
erozygous  germline  variants  in  the  tumor  suppressor  gene
PTEN.  PHTS  is inherited  in an  autosomal  dominant  manner
with  high  penetrance.  The  classic  syndromes  of  Cowden,
Bannayan-Riley-Ruvalcaba  (BRR),  and Proteus-like  are  cur-
rently  considered  PHTS.  All  3  may  present  multiple  mucosal
hamartomas  and both benign  thyroid  nodules  and  differ-
entiated  thyroid  carcinomas  (DTC)  from  childhood,  while
in  adults,  they  predispose  to  breast,  endometrial,  kidney,
and  intestinal  carcinomas.1 There  is  still  no  consensus  on
screening  for  DTC,  the  only  malignant  neoplasm  in childhood
associated  with  PHTS.

We  present  a male diagnosed  at the age  of  5 with  BRR  syn-
drome  due  to a de  novo  heterozygous  variant  in the  PTEN
gene  (c.165-2A>C).  He  had  presented  with  psychomotor
delay  associated  with  dysmorphic  features  (macrocephaly,
synophrys,  a depressed  nasal  bridge,  anteverted  nares,  thin
upper  lip,  and  diastasis  of  incisors)  and  congenital  melanotic
lesions  on  the penis.  Immediately  after  the  genetic  diagno-
sis,  at  5 years  of  age,  an  ultrasound  revealed  the presence
of  a  non-palpable  subcentimeter  solid hypoechoic  nodule  in
the  right  thyroid  lobe (TI-RADS4).  In  serial  imaging  follow-
ups,  the  lesion  remained  stable  until  18  months,  when 2  new
solid  nodules  appeared:  one  in the left lobe----also  hypoe-
choic  (TI-RADS4)----and  the other  one  in the right,  isochoic
but  rapidly  growing  relative  to  its  initial  size  (TI-RADS3).
None  exhibited  suspicious  features  for  malignancy.  Fig.  1
shows  the  ultrasound  image  at the 18-month  follow-up.

The  difficulty  of  obtaining  a satisfactory  sample  through
fine-needle  aspiration  (FNA)  in  small nodules,  the  rapid
growth  of  one  of  them,  and  the  higher  probability  of
malignancy----primarily  of  follicular  lineage----in  the  PTEN  syn-
drome  led  to the  decision  to  perform  a  total  thyroidectomy
upfront.  The  histology  of  the surgical  specimen  demon-
strated  that  the  nodules  were  foci  of  bilateral  multicentric

follicular  variant  papillary  carcinoma,  the  largest  measur-
ing  14  mm  without  extrathyroidal,  vascular,  or  lymphatic
invasion.  The  postoperative  ultrasound  found  no  residual
tissue  or  lymphadenopathy,  and the  thyroglobulin  levels
and  anti-thyroglobulin  antibodies  were undetectable,  so  no
radioiodine  was  indicated.

PHTS  is  associated  with  early  thyroid  nodular  disease,
affecting  up to  half  of  patients  in their  third and  fourth
decades  of life1.  A total  of  17%  of  nodules  are malignant
(DTC),  with  follicular  carcinoma  being  predominant  over
papillary  carcinoma.  Those  associated  with  PTEN  account
for  4%  up  12%  of total  DTCs.2

Between  5% and  26%  of  pediatric  patients  with  PHTS
exhibit  thyroid  disease,  with  no  clear  sex predominance.1,3---5

In children  with  PHTS,  the high  proportion  of  malignant
lesions  (DTC)  is  striking,  which  can  reach  47%  in  some
series,3---5 as  well  as  the predominance  of follicular  type,
which  represents  52%  of  DTCs in  this  syndrome,  vs  10% in
sporadic  childhood  DTCs.5

In  PHTS,  DTCs  have been  described  as  early  as  4  years  of
age.  In this syndrome,  this  neoplasm  is  not more  aggressive
vs  sporadic  cases;  it  is  even  postulated  that  it  may  be  less
aggressive.  However,  a higher  frequency  of  multifocality  is
noted.5

Little  is  known  about  the  natural  history  of  thyroid
nodules  in  this  syndrome.  In a follow-up  study,  80% of  nod-

Figure  1  Ultrasound  findings  at the  18-month  follow-up.

Left:  Longitudinal  section  of  the  right  thyroid  lobe  showing

one 6.0 mm  ×  7.3  mm × 7.9  mm  hypoechoic  nodule  A  present

since  the  first  ultrasound,  and  one 14.5  mm  × 9.4  mm  ×  6.2  mm

rapidly  growing  isochoic  nodule  B.

Right:  Transverse  section  of  the  left  thyroid  lobe  showing  one

new-onset 4.3  mm  ×  3.9  mm  × 4.0  mm  hypoechoic  nodule  C.
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ules  without  risk  characteristics  for  malignancy  remained
unchanged  after  3  years.  It  is  speculated  that  most  DTCs are
de  novo  lesions  and not  a  degeneration  of previously  benign
nodules.6

Currently,  there  is  no  consensus  on  when,  how,  and  how
often  to  screen  for  DTC  in this  syndrome.  Guidelines  rec-
ommend  annual  screening,  but  there  is  significant  variation
in  the  age  of onset,  with  some  starting  in infancy  and oth-
ers  at  older  ages,  even  some beginning  at 18  years.6 In
the  Netherlands,  for example,  they  recommend  annual  thy-
roid  palpation  and  triennial  ultrasound  starting  at age 10,
arguing  that  only  after  that  age  does the risk  exceed  5%,
a  figure  that  justifies  screening  for neoplasms.5 However,
in Germany,  they  advocate  performing  an ultrasound  since
syndrome  diagnosis  and  with  annual  frequency,  unless  nod-
ules  are  detected,  in  which  case  the ultrasound  would  be
repeated  sooner.  This  is  based  on  the fact that  in their
series,  the mean  age  of genetic  diagnosis  is  5.7 years,  and
even then,  some  children  already  show  nodules  on  the first
ultrasound.7

In  conclusion,  given  the  early  appearance  of  DTC  in  our
patient,  its  multicentricity  and  bilaterality,  the  inability  to
palpate  the  nodules  due  to their  small size, and the  effec-
tiveness  of  thyroidectomy  since  the disease  was  confined
to  the  thyroid,  we  advocate  initiating  thyroid  pathology
screening  through  ultrasound  by  an experienced  professional
as  soon  as  PHTS  is  diagnosed.
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