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A thyrotropin-secreting pituitary
adenoma treated
with radiosurgery: Long-term
outcomes

Adenoma  hipofisario  secretor de tirotropina
tratado con radiocirugía: resultados a largo
plazo

Thyrotropin-secreting  pituitary  adenomas  are rare,  rep-

resenting  0.5---3%  of  all  pituitary  adenomas  (PA). Trans-

sphenoidal  surgery  and  somatostatin  analogs  are  cur-

rently  considered  first and  second-line  treatment  options

respectively.1 Radiotherapy,  either  pituitary  fractionated

stereotactic  radiotherapy  or  radiosurgery,  is  considered  a

third-line  treatment  option;  mainly  due to  lack  of  out-

come  data.1 In a  recent  review  of  the  literature,  there

were  only  15  cases  identified  in the literature  of  patients

with  thyrotropin-secreting  pituitary  adenomas  treated  by

gamma  knife  radiosurgery  (GKRS).2 We  report  here  the case

of  a  woman  with  a thyrotropin-secreting  pituitary  adenoma

treated  with  GKRS  in 2005,  at age  50,  as  first-line treatment.

The  patient  was  a smoker,  had had tonsillectomy  at

age  16,  breast  augmentation  surgery  at  age  19, and  a  simple

hysterectomy  for  benign  pathology  at age  45.  Her  family  his-

tory  was  unremarkable  except  for  primary  hypothyroidism  in

her  mother.

At  age  42  years  old, she  was  first  noted  to  have an

elevated  thyrotropin  (TSH),  during  routine  well-woman

screening.  She  was  commenced  on  treatment  with  levothy-

roxine,  50  �g daily.  Because  of  failure  to  normalize  her  TSH,

her  dose  of  levothyroxine  was  progressively  increased  over

a  3.5-year  period,  during  which  time  she  developed  pro-

gressive  headaches,  fatigue,  anxiety,  palpitations  and  heat

intolerance.  In March  2005,  she  was  noted  to  be  clinically

thyrotoxic,  despite  a  mildly  elevated  TSH.  Her  levothyroxine

treatment  was  withdrawn.

Off treatment,  in  October  2005, two  thyroid  function

studies  confirmed  a profile  consistent  with  mild  central

hyperthyroidism:  TSH  2.5  �IU/mL  and  6.8  �IU/mL  (refe-

rence  range  [RR]  0.3---5 �IU/mL),  FT4 2.1  ng/dl  and  2.0  ng/dl

(RR  0.8---1.8 ng/dL),  FT3 3.1  pg/mL  and  6.4  pg/mL  (RR

2---3.5  pg/mL).  Heterophilic  antibody  interference  in the

TSH  immunoassay  was  excluded  by polyethylene  glycol pre-

cipitation.  Anti-thyroglobulin  (112  IU/mL;  RR  ≤  2.3  IU/mL)

and  anti-thyroid  peroxidase  antibodies  (372  IU/mL;  RR

≤40  IU/mL)  were  positive.  Thyroid  stimulating  immunoglob-

ulins  were  negative.  There  was  no  evidence  of  co-secretion

or  deficit  of  other  pituitary  hormones.  The  �-subunit  was

2.4  ng/mL  (RR  <1.2  ng/mL);  and �-subunit/TSH  molar  ratio

9.6  (RR  <1).  The  thyroid  uptake  in the I-131  nuclear  scan

was  51.5%  at 6 hours  (RR  3---16%);  and the thyroid  ultrasound

demonstrated  a  hypervascular  gland.  A dedicated  pituitary

magnetic  resonance  imaging  (MRI)  revealed  a  left-sided,

nonenhancing,  7  mm  exophytic  pituitary  adenoma  abutting

the  medial posterior  aspect  of  the  left cavernous  sinus.  No

mutations  were  detected  in  exons  9  and 10 of  the  thyroid

receptor  beta gene  by  polymerase  chain  reaction  and  DNA

sequencing,  thus  ruling  out  TSH  resistance  associated  with

a  non-functioning  pituitary  adenoma.  Inferior  petrosal  sinus

sampling  was  performed  without  stimulation,  to  lateralize

TSH  secretion  finding  a  central  to  peripheral  gradient  of  9:1,

and  left  to  right  gradient  of  8:1.

After  a discussion  of  treatment  options,  the patient

declined  trans-sphenoidal  surgery  and  elected  to  receive

treatment  with  GKRS  on  December  2005.  One  8-mm  isocen-

ter  and  three  4-mm  isocenters  of  radiations  were  used

to  cover  a  tumor  volume  of  879 mm3.  The  maximum

dose  received  was  60  Gy,  with  the  margins receiving  30  Gy.

Propylthyouracil  was  initiated  in December  2005,  follow-

ing  the  GKRS  (TSH  24  �IU/mL  [RR  0.3---5 �IU/mL],  FT4

4.4  ng/dL  [RR  0.8---1.8 ng/dL])  and  maintained  through  June

2006,  when  it was  voluntarily  interrupted  (TSH  7.1  �IU/mL

[RR 0.3---5 �IU/mL],  FT4  1.3  ng/dL  [RR  0.8---1.8 ng/dL],

FT3  3.1  pg/mL  [RR  2---3.5  pg/mL],  �-subunit  1.2  ng/mL  [RR

<1.2  ng/mL];  and  �-subunit/TSH  molar  ratio  3 [RR  <1]).  A MRI

in  February  2007  showed  a  decrease  in the size  of the  tumor

and  persistence  of mild  hyperthyroidism  (TSH  3.7  �IU/mL

[RR 0.3---5 �IU/mL],  FT4  1.8  ng/dL  [RR  0.8---1.8  ng/dL],  FT3

4.1  pg/mL  [RR  2---3.5 pg/mL]).  Subsequent  follow-up  was

performed  intermittently  at  a  different  center without

developing  new  signs or  symptoms  suggestive  of  thyroxi-

cosis  or  hypopituitarism,  and  without  receiving  any  further

treatment.

A  pituitary  MRI  in  December  2016,  10  years  after

GKRS  treatment,  revealed  no  evidence  of  a pituitary

adenoma.  In March  2017,  the patient  was  clinically

asymptomatic  and  was  not  receiving  any  treatment.

TSH  was  5.66  (RR  0.27---4.2  �IU/mL),  FT4  1.26  ng/dL  (RR

0.93---1.7  ng/dL).  A  suppression  test  with  triiodothyronine

was  performed  demonstrating  adequate  TSH suppressibil-

ity  (TSH 0.06  �IU/mL,  99%  reduction  from  baseline)  ruling
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out  autonomous  TSH  secretion.  There  was  no  evidence  of

pituitary  dysfunction  on  the time  of  this  evaluation.

As for  other  pituitary  adenomas,  transsphenoidal  surgery

is  the  preferred  initial  treatment  option.1 However,  unlike

other  pituitary  adenomas,  thyrotropin-secreting  pituitary

adenomas  are  generally  invasive  and often  fibrous.  For  this

reason,  surgery  is  associated  with  higher  rates  of persistent

or  recurrent  disease  (47%-78%)  than  in other  pituitary  ade-

nomas;  and  with  higher  rates  of post-surgical  complications

(30---60%).3---6 Nonetheless,  trans-sphenoidal  surgery  is  the

preferred  initial  treatment  because  it can  achieve  com-

plete  resection  while  preserving  the pituitary  function.1

Somatostatin  analogs  are second-line  treatment,  achiev-

ing  biochemical  and structural  control  in most  patients.1

However,  cure  is  anecdotal  with  somatostatin  analogs  for

which  chronic  treatment  is  often  necessary,  and  expensive.7

Radiotherapy  is  usually  reserved  for  patients  in whom  sur-

gical  and  medical  treatments  fail,  are contraindicated  or,

as  in  this  case,  declined  by  the patient.1 Nevertheless,

GKRS  appears  to  be  safe  and  efficacious,  at least  in  the

short-term,  for  the  treatment  of  thyrotropin-secreting  pitu-

itary  adenomas.2 This  case  demonstrates  that long-term

outcomes  of GKRS for thyrotropin-secreting  pituitary  ade-

nomas  can  be  favorable,  as  is the  case  for  other  types  of

pituitary  adenoma.8 To  our  knowledge,  this  is only the  sec-

ond  case  to  be  described  in  the  literature  of  a  patient  with

a  thyrotropin-secreting  pituitary  adenoma  treated  by  GKRS

as  first-line  treatment9;  and represents  the longest  reported

follow-up  of  such  a  case.2 In this case,  GKRS  was  well  toler-

ated,  achieved  biochemical  control  and  complete  resolution

of  the  pituitary  mass  while  preserving  the  pituitary  func-

tion  for  more  than  10  years  of  follow-up.  Further  reports

assessing  GKRS  efficacy  and  long-term  outcomes  are  needed

to  clarify  its  role  in the  management  of  these challenging

tumors.
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