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Background: An increased or normal serum TSH concentration, despite elevated thyroid hormone
levels, is observed in resistance to thyroid hormone (RTH) and TSH-secreting adenomas (TSHomas).
When coexistent with a differentiated thyroid cancer (DTC), maintenance of a suppression of TSH
is challenging.

Objectives: The aim of the study was to discuss the pitfalls arising from the failure to suppress TSH
secretion in DTC and the strategies for proper treatment of DTC in association with RTH and
TSHoma.

Methods: Four unusual cases of DTC associated with TSHoma (2 cases), RTH (1 case), and an elevated
TSH of unknown etiology (1 case) are presented, and the literature is reviewed.

Results: Although a persistent mild TSH elevation may not be a risk factor for the development of
DTC, it represents an important problem during the treatment of DTC. Aggressive treatment
options should be applied in the proper order to prevent tumor recurrence and persistence in the
absence of ideal TSH suppression.

Conclusions: Although there is no agreed consensus regarding the management of DTC in the
presence of persistent hyperthyrotropinemia, complete tumor removal followed by radioablation
and attempts to reduce the serum TSH to the lowest tolerable level are recommended. The out-
comes in the reported cases have not been unfavorable, despite the persistence of nonsuppressed
TSH. (J Clin Endocrinol Metab 98: 2210–2217, 2013)

The state of an increased or normal TSH level despite
elevated levels of thyroid hormones is termed as in-

appropriate TSH secretion (1). This condition occurs in
TSH-secreting adenomas (TSHomas). However, it is being
used generically for various abnormalities such as resistance
to thyroid hormone (RTH), the presence of antibodies to T4,
familial dysalbuminemic hyperthyroxinemia, increased cir-
culating transport proteins during the neonatal period, sys-

temic or acute psychiatric illnesses, and with some pharma-
ceuticals (amiodarone, contrast agents, amphetamine,
levothyroxine [L-T4]) (2). Physiologically, serum TSH levels
that are seen in RTH are appropriate for the reduced sensi-
tivity of thyroid hormones resulting in maintain a near eu-
thyroid state (3). Therefore, instead of “inappropriate TSH
secretion,” this TSH state can be termed as “compensative
TSH secretion.” A detailed history, measurement of free thy-
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Abbreviations: DTC, differentiated thyroid cancer; FNAC, fine-needle aspiration cytology;
fT3, free T3; fT4, free T4; L-T4, levothyroxine; MRI, magnetic resonance imaging; N, normal
range; PTC, papillary thyroid carcinoma; RTH, resistance to thyroid hormone; Tg, thyro-
globulin; TPO, thyroperoxidase; TR�, thyroid hormone receptor �; TSHoma, TSH-secreting
adenoma; TSHR, TSH receptor; US, ultrasound.
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roid hormone levels, and application of specific laboratory
tests may be sufficient to distinguish most of these etiologies.
In addition, the differential diagnosis of RTH and TSHoma
is essential and needs further investigation (4).

Thyroid cancers account for more than 90% of all en-
docrine malignancies, most of which are papillary thyroid
carcinomas (PTCs) (5). In differentiated thyroid cancers
(DTCs), L-T4 is used to suppress TSH release in order to
prevent the relapse or progression of the thyroid cancer
(6). The rationale for the suppressive L-T4 treatment was
well demonstrated in multiple experimental and clinical
studies (6–15). Therefore, TSH suppression has been con-
sidered as the key step of DTC treatment after total thy-
roidectomy and radioactive iodine therapy. However,
when a patient with inappropriate TSH secretion or com-
pensative high TSH secretion is present, TSH suppression
may not be obtained despite increasing doses of L-T4. Yet
there is no consensus on how to overcome the persistently
high TSH concentration barrier in association with DTC.

To the best of our knowledge, there are only a few cases
reporting the coexistence of DTC with RTH or TSHoma
(16–25). Herein we report a total of 4 cases and their
follow-up results, 2 of which show the coexistence of
TSHoma with PTC, one with the presence of RTH in as-
sociation with PTC, as well as a final case of hyperthyro-
tropinemia of unknown etiology in association with PTC.
To discuss the pitfalls arising from the failure to inhibit
TSH secretion and to focus on the strategy for proper
treatment, a review of the literature was also undertaken
(Tables 1 and 2).

Patients and Methods

Case 1
A 38-year-old woman presented with a palpable goiter

and nervousness. She had no history of irradiation or fam-
ily history of thyroid cancer. Laboratory investigations
revealed elevated serum TSH of 10.1 mU/L (normal range
[N]; 0.30–4.0), free T4 (fT4) of 24.4 pmol/L (N; 10–22),
and free T3 (fT3) of 7.1 pmol/L (N; 2.8–7), as well as
elevated thyroglobulin (Tg) and thyroperoxidase (TPO)
antibodies. Her thyroid ultrasound (US) showed marked
heterogeneity of the parenchyma with pseudonodules.
Thyroidal 131I uptake was 97%. Fine-needle aspiration
cytology (FNAC) of the hypoactive area on scan revealed
regressive changes. Her pituitary magnetic resonance im-
aging (MRI) revealed an adenoma 7 � 14 mm in diameter.
The baseline TSH level of 10.5 mU/L was 10.1 mU/L 7 d
after the administration of 100 �g/d L-T3 and increased
from a baseline of 12.3 mU/L to only 13.1 mU/L 20 min
after the administration of TRH. Antibodies to T3 and T4

were negative and the �-subunit/TSH molar ratio was 4.2.
Octreotide scan indicated a pathological uptake in the
pituitary. Collectively, these findings were compatible
with TSHoma. The response to 3-month treatment with
100 �g/d octreotide was minimal. The patient refused sur-
gical resection and was lost to follow-up. Nine years later,
she presented with headache and a palpable goiter. Her
pituitary adenoma was now 15 � 22 mm in diameter,
invading the suprasellar cistern. Her thyroid US revealed
multiple nodules, and FNAC of the largest nodule was
compatible with PTC. Total thyroidectomy was per-
formed, and a 4-cm oncocytic variant of PTC with ex-
trathyroidal invasion was observed. Subsequently, she re-
ceived 150 mCi of 131I. One year later, the patient
consented to undergo transsphenoidal pituitary ad-
enomectomy. The resected tissue was an adenoma, 100%
TSH and 40% FSH on immunohistochemical staining.
The presence of a residual pituitary tumor on MRI and a
decrease of serum TSH levels from 15.6 to 3.7 mU/L non-
suppressible with 175 �g L-T4 led to treatment with 10 mg
octreotide LAR. Octreotide LAR dose was gradually in-
creased during the course of treatment. Because neither
TSH reduction (values ranging from 4.3 to 9.9 mU/L while
on 30 mg) nor reduction of residual tumor size was ob-
served, stereotactic radiosurgery (Gamma Knife, Elekta
Instruments, Stockholm, Sweden) was performed. After 3
years, the patient discontinued octreotide LAR injections.
Sixyears after radiosurgery, her serumTSHlevelswere3.4
and 3.7 mU/L, residual pituitary tumor remained stable,
and her PTC was in remission.

Case 2
A 27-year-old woman presented with a 2-year history

of treatment with propylthiouracil, allegedly for thyro-
toxicosis, which the patient had discontinued 3 weeks ear-
lier. Physical examination revealed a 1-cm thyroid nodule.
She had no history of irradiation or family history of thy-
roid cancer. Laboratory investigations revealed elevated
serum TSH of 11.29 mU/L, fT4 of 26 pmol/L (N; 7–16),
and fT3 of 9.13 pmol/L (N; 3–6.8). Tg and TPO antibodies
were not detectable. Thyroid US showed 2 hypoechogenic
nodules measuring 8 � 4 � 6 mm in diameter and 12 � 8 �
10 mm in each lobe. Radioiodide distribution was non-
homogeneous, and uptake at 24 hours was 66.3%. FNAC
of the nodules was suspicious of PTC. Pituitary MRI re-
vealed a 28 � 22-mm adenoma that was near the optic
chiasm. The patient’s �-subunit/TSH molar ratio was 6.1,
compatible with TSHoma. Treatment with 20 mg/d me-
thimazole was given prior to transsphenoidal pituitary ad-
enomectomy. Histopathological examination confirmed
the diagnosis of pituitary adenoma (ie, 100% immuno-
histochemical positivity for TSH). Three months later, her
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serum TSH level was still elevated at 17.6 mU/L. The pa-
tient underwent total thyroidectomy with central lymph
node dissection. Histopathological examination revealed
multifocal PTC, being 1 cm in the longest diameter, and 2
other lesions of 2 mm residing in the left thyroid lobe with
reactive central lymph nodes. The patient received 150
mCi of 131I. Six months later, although on 200 �g/d L-T4,
her serum TSH levels were still elevated at 10 mU/L with
fT4 of 17.7 pmol/L. Serum Tg and Tg antibodies were
undetectable. Her cervical US examination showed no

pathologically appearing lymph node. Due to the persistence
of a residual pituitary mass (9 � 5 mm in diameter) and high
serumTSHlevels thatcouldnotbesuppressedwith200�g/d
L-T4, 60 mg/month, lanreotide acetate was added to her
treatment regimen. In her last follow-up visit 9 months later,
her serum TSH level had decreased to 4.7 mU/L.

Case 3
A 29-year-old woman presented with a previous diag-

nosis of toxic diffuse goiter and 5-year symptoms of pal-

Table 1. Literature Review of DTCs with TSHoma

First Author,
Year (Ref.)

Age (y)/
Gender

Order of Diagnosis
(Diagnosis Time)

Type of DTC
(Diameter)

IHC Exam or
Biochemical
Diagnosisa

Diameter of
Pituitary Mass

(Expansion)
Applied Treatment

(Respectively)
Follow-up for

DTCb

Calle-Pascual,
1991 (16)

55/M Concurrent Follicular (50 mm) TSHa ? (suprasellar invasion) 1. Total thyroidectomy
and radioiodine

1 y/Remission

2. Pituitary adenomectomy
Gasparoni,

1998 (17)
37/F 1. PTC Papillary (20 mm) TSHa 10 mm (intrasellar) 1. Total thyroidectomy

and radioiodine
NR/remission

2. TSHoma (just after
first diagnosis)

2. ?

Kishida,
2000 (18)

27/F 1. TSHoma Papillary (30 mm) TSH �-subunit 10 mm (intrasellar) 1. Somatostatin analog and
iodine (preoperative only)

3 mo/NR

2. PTC (5 mo after
first diagnosis)

2. Pituitary adenomectomy

3. Hemi- thyroidectomy
Ohta,

2001 (19)
45/F Concurrent Papillary (20 mm) TSH and GH 15 mm (frontal base

invasion)
1. Somatostatin analog

(preoperative only)
4 mo/NR

2. Total thyroidectomy
3. Pituitary adenomectomy

Gessl,
2006 (20)

47/F 1. FTC Follicular (8 mm) TSH and prolactin 4 mm (intrasellar) 1. Total thyroidectomy
and radioiodine

13 y/NR

2. TSHoma (13 y after
first diagnosis)

2. Pituitary adenomectomy

Poggi,
2009 (21)

50/M Concurrent Follicular (17 mm) TSHa 3 mm (intrasellar) 1. Total thyroidectomy 12 mo/remission

2. Patient refused
pituitary surgery

3. Watchful waiting for
pituitary adenoma

Nguyen,
2010 (22)

57/F Concurrent Papillary (multifocal
and largest one
8 mm)

TSH and GHa 26 mm (left
cavernous sinus
invasion)

1. Somatostatin analog 12 mo/remission

2. Patient refused
pituitary surgery

3. Somatostatin analog
4. Total thyroidectomy

and radioiodine
5. Somatostatin analog

Present
case 1

38/F 1. TSHoma Papillary (multifocal
and largest one
40 mm)

TSH and FSH 22 mm (indentation to
suprasellar cistern)

1. Patient refused
pituitary surgery

7 y/remission

2. PTC (9 y after first
diagnosis)

2. Somatostatin analog

3. Total thyroidectomy
and radioiodine

4. Pituitary adenomectomy
5. Irradiation by

� knife
Present

case 2
27/F Concurrent Papillary (multifocal

and largest one
10 mm)

TSH 28 mm replaced the
infundibulum to
left side

1. Pituitary adenomectomy 6 mo/remission

2. Total thyroidectomy
and radioiodine

3. Somatostatin analog

Abbreviations: FTC, follicular thyroid carcinoma; F, female; M, male; NR, not reported.
a IHC exam: immunohistochemical examination of pituitary mass.
b Follow-up for DTC: the duration of the follow-up after the initial treatment of thyroid cancer/result.

2212 Ünlütürk et al Management of DTC in the Presence of RTH-TSHomas J Clin Endocrinol Metab, June 2013, 98(6):2210–2217

D
ow

nloaded from
 https://academ

ic.oup.com
/jcem

/article/98/6/2210/2536888 by AN
KAR

A user on 12 D
ecem

ber 2021



pitation and nervousness. She had no exposure to irradi-
ation or family history of thyroid cancer. She had no
ophthalmopathy. Thyroid function tests demonstrated a
normal serum TSH of 1.1 mU/L but elevated fT3 of 8.2
pmol/L and fT4 of 35.6 pmol/L. Tg and TPO antibodies
were undetectable. Failure of response to antithyroid
drugs led to subtotal thyroidectomy. Histopathological
examination revealed an 8-mm PTC. Thyroidectomy was
subsequently completed, followed by 100 mCi of 131I.
Treatment with 300 �g/d of L-T4 did not suppress her
TSH, which was 4.6 mU/L with fT4 of 35.8 pmol/L and fT3

of 7.6 pmol/L. Her anterior pituitary hormones as well as
SHBG levels were within normal ranges. TSH increased
from 11.9 to 91.2 mU/L at 20 min after the administration
of TRH. After 100 �g/d T3 for 10 d, her serum TSH level
of 10.9 mU/L at baseline decreased to only 7.4 mU/L.
Pituitary MRI showed a partially empty sella. Screening of
family members revealed 2 siblings with elevated serum
fT3 and fT4 levels with normal serum TSH concentrations
but no thyrotoxic manifestations. Sequencing of the thy-
roid hormone receptor � (TR�) gene revealed a single nu-
cleotide substitution (T�C) in codon 334, resulting in the
replacement of the normal methionine with a threonine
(M334T; Figure 1). This missense mutation has been pre-
viously reported (26). A short period of treatment with 2.5
mg/d of bromocriptine and 150 �g/d of L-T4 decreased her
TSH level from 8.8 to 4.1 mU/L. However, due to the
severe gastrointestinal intolerance, bromocriptine was
discontinued and treatment with L-T4 was maintained.
The L-T4 treatment dose could not be further increased to

suppress TSH due to the appearance of tachycardia. Nev-
ertheless, after 20 years, there is no evidence of PTC re-
currence. Bone mineral density is normal. Because of sinus
tachycardia, 50 mg/d metoprolol was added to her
treatment.

Case 4
A 33-year-old man presented with a multinodular goi-

ter. His physical examination revealed a slightly enlarged
thyroid gland. Thyroid function tests demonstrated ele-
vated levels of fT4 of 18.4 pmol/L (N; 7–16) and fT3 of 7.6
pmol/L (N; 3.8–6) with a normal TSH of 1.85 mU/L.
Antibodies to Tg, TPO, T4, and T3 were absent, and SHBG
was 43.7 nmol/L (N; 15.5–48.4). MRI showed a normal
pituitary gland. Thyroid US demonstrated a hypoechoic
nodule measuring 8 � 10 � 8 mm. FNAC of the nodule
was compatible with PTC. Histopathological examina-
tion after total thyroidectomy with central lymph node
dissection revealed a PTC focus of 12 mm in the longest
diameter at the nodule location, showing capsular inva-
sion, and reactive central lymph nodes. The patient re-
ceived 150 mCi 131I. Six months later, his serum TSH level
was 16 mU/L while on 200 �g L-T4 daily, with fT4 within
the normal range of 13.5 pmol/L. Both TR� and albumin
genes were sequenced to determine whether the patient
had RTH or familial dysalbuminemic hyperthyroxinemia.
However, no mutations were found. The TSH receptor
(TSHR) gene was also sequenced to determine whether the
patient had partial insensitivity to TSH. A novel nucleo-
tide substitution (A�T) in 1 allele of the TSHR gene re-

Table 2. Literature Review of DTCs with RTH

Author, Year
(Ref.)

Age (y)/
Gender

Order of Diagnosis
(Diagnosis Time) Type of DTC Diameter

Mutation
Type

Applied Treatment
(Respectively)

Follow-up for
DTCa

Taniyama,
2001 (23)

46/F 1. TMNG Follicular variant
of papillary

5 mm R429Q 1. Methimazole NR/NR

2. PTC 2. Subtotal thyroidectomy
3. RTH

Kim, 2010 (24) 38/F 1. RTH Papillary 4 mm
(multifocal)

M310T 1. Total thyroidectomy NR/NR

2. PTC 2. L-T4

Paragliola,
2011 (25)

48/M 1. RTH Papillary 24 mm No mutation
found

1. Total thyroidectomy
and radioiodine

9.5 y/remission

2. MNG 2. L-T4

3. PTC
63/M 1. MNG Papillary 6 mm P453T 1. Total thyroidectomy 5 y/remission

2. RTH 2. L-T4

Present
case 3

29/F 1. TDG Papillary 8 mm T334C 1. Subtotal thyroidectomy 21 y/remission

2. PTC 2. Completion thyroidectomy
and radioiodine

3. RTH 3. L-T4 and bromocriptine
4. L-T4

Present
case 4

33/M 1. MNG Papillary 12 mm No mutation
found

1. Total thyroidectomy
and radioiodine

1 y/remission

2. PTC 2. L-T4

3. Hyperthyrotropinemia
of unknown etiology

Abbreviations: TMNG, toxic multinodular goiter; MNG, multinodular goiter; FTC, follicular thyroid carcinoma; F, female; M, male; NR, not reported.
a Follow-up for DTC: the duration of the follow-up after the initial treatment of thyroid cancer/result.
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sulting in the replacement of the normal isoleucine, lo-
cated in the extracellular domain of the TSHR, with a
phenylalanine (I364F) was demonstrated. The patient and
4 of 7 family members had the same nucleotide substitu-

tion (Figure 2). However, the pheno-
type did not cosegregate with the
genotype.

L-T4 treatment was gradually in-
creased to 250 �g/d. After 12
months, his serum TSH level was 3.4
mU/L, whereas the fT4 level was
slightly increased at 20.17 pmol/L,
with a fT3 level of 5.21 pmol/L and
within normal range. Tg antibodies
remained undetectable, and after
stimulation with recombinant hu-
man TSH, Tg level was 0.29 ng/ml.
Cervical US examination revealed no
pathological lymph nodes.

Studies were approved by the In-
stitutional Review Board, and writ-
ten consents were obtained from all
subjects studied and guardians of
minors.

Thyroid function tests
The quantitative determination of serum Tg, Tg anti-

bodies, fT3, fT4, TSH, and TPO antibodies was performed
by chemiluminescent immunometric assays, employing
the Unicell DxI-800 Access Immunoassay Systems (Beck-

AITD 

TR    gene 
 Mutant  
A C G 

W ild-type  
ATG 

     M   334 T 

Age (years)     76   55   31   17   57   51     
          

TT 4  μg/dl     6.6   6.1   13.6   11.9   9.0   7.1     5 - 11.8     
TT 3  ng/dl     94   107  225   206   146   122     80  - 195  
TrT 3  ng/dl     23.1   14.5   44.0   33.0  14.2   12.1                              16 - 36  
FT 4 I     6.8   8.7   13.2   15.6   9.7   7.6     6.0 - 10.5  
TSH μU/L       3.3   15.0   0.9   1.1   3.8   1.2     0.4 - 3.6  
TG μg/L       6   < 1   21   19   18   14     2 - 38  
TPO ab       1:20   -   -   -   1: 5120  1:1280    -  
TG ab     1:160   -   -   -  1:160   1: 2560     -  

                          
  

F T 3  pmol/L     3.2   5.4  8.0   9.3     4.0     3 - 6.8   
FT 4  pmol/L     10.0   26.3  29.4   32.7     11.1                             10 - 22     
TSH mU/L       5.0   7.6   1.5   1.8     1.2     0.3  - 4.0  

NORMAL RANGE 

III 

II 

3 

I 

2 1 

2 

1 2 

1 

Proband 

Abnormal values in  BOLD    
High values   underlined  
 Low values in 

 
italics 

150 μg/ d  
  L-T 4 

Figure 1. Pedigree of case 3 (II-1), including the thyroid function tests and thyroid antibody
levels as well as the TR� gene mutation. Abnormal values are represented in bold, high values
are underlined, and low values are in italics. AITD, autoimmune thyroid disease; TT4, total T4; TT3,
total T3; TrT3, total rT3.

            

Age (years)     57   54   33   8   3.5   28   16         
    

TT 4  μg/dl     5.6   7.2   11.1   8.1   9.1   7.7   5.1     5 - 12     
TT 3  ng/dl     82   78   95   172   164   93   103     8 0  - 195   
TrT 3  ng/dl     17.9   25.5   59.4   18.8   35.2   33.9   19.8                             16 - 36  
FT 4 I     6.8   6.6   14.0   7.5   8.2   8.2       6.0 - 10.5  
TSH μU/L       1.8   14.0   7.1   2.7   5.5   3.5   2.7     0.4 - 3.6  
TG μg/L       10   11   3   15   15   48   10     2 - 38  
TPO ab       -   1: 5120   -   -   -   1: 5120   -   -   -  
TG ab     -   1:160   -   -   -   1:10240   -   -   -  

                          
  

F T 3  pmol/L                     3.8  - 6   
FT 4  pmol/L       

  17.4 
              7 - 16     

TSH mU/L         
  9.7 

            0.3 - 4.0  
      

  0.11 
      

     
c.170+63G>C (rs2239610 )   G    G   G     G   G    G   C     G   G     C   G     G   G     G  
c.170-80T>A (rs17111401)   T     T   T     A   T    A   T     A   T     T   T     A   T      A  
c.561T>C (rs2075179)   T     T   T     C   T    C   T     C   T     T   T     C   T      C  

    1       1   1       2   1      2   1       2   1       1   1       2   1        2         
  

 TSHR (I364 F )     WT  WT   WT  mut   WT  mut   WT  mut    Wt  WT   WT  mut   WT  mut   WT/WT 

Abnormal values  in  BOLD    
High in   underlined  
Low in  italics 

 

NORMAL RANGE 

III 

II 

2 

I 

AITD 3 

2 1 

1 

1 2 

200 μg/ d  
  L-T 4 

 

c.61519_615-18ins4 (rs56751666)    

 Variant  
T TT 

TSHR gene 

W ild-type  
ATT 

     I   364 F 

High TSH 

Figure 2. Pedigree of case 4 (II-1), including the thyroid function tests and thyroid antibody levels as well as the TSHR mutation profiles.
Abnormal values are represented in bold, high values are underlined, and low values are in italics. AITD, autoimmune thyroid disease; WT, wild
type; mut, mutant; TT4, total T4; TT3, total T3; TrT3, total rT3.
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man Coulter GmBH, Krefeld, Germany), according to the
manufacturer’s instructions. The analytical sensitivities of
TSH and Tg measurements were 0.003 mU/L and 0.1 ng/
mL, respectively.

In Chicago, total T4, total T3, and TSH were measured
by chemiluminescence immunometric assays using the
Elecsys Automated System (Roche Molecular Biochemi-
cals GmbH and Hitachi, Ltd, Indianapolis, Indiana). To-
tal rT3 was measured by RIA (Adaltis Italia S.p.A, Bolo-
gna, Italy), and Tg was measured by an in-house RIA.
Serum fT4 and fT3 indexes were calculated as the product
of their total serum concentrations of each iodothyronine
and the normalized resin T4 uptake ratio. Antibodies to Tg
and TPO were measured by passive hemagglutination (Fu-
jirebio, Inc, Tokyo, Japan).

DNA isolation and TR� sequencing
DNA was isolated from peripheral blood leukocytes

using QIAamp DNA Mini Kit (QIAGEN, Valencia, Cal-
ifornia) following the manufacturer’s protocol. Exons and
adjacent intronic TRß gene sequences were amplified by
the PCR and sequenced using automated fluorescence-
based sequencing (3730XL 96-capillary; Applied Biosys-
tems, Carlsbad, California). The primers used for ampli-
fication and sequencing are available upon request.

Discussion

Herein, we describe 4 unusual cases of PTC in coexistence
with TSHoma, RTH, and hyperthyrotropinemia of un-
known etiology. To our knowledge, there are only a few
reports of TSHomas or RTH along with DTC (reviewed in
Tables 1 and 2).

Case 1 was exposed to high TSH levels for at least 10
years after the diagnosis of TSHoma because she refused
treatment, which could have been the cause of the PTC
development. Previous case reports have also mentioned
the contribution of TSHoma or high TSH levels to the
development of DTC (16–18). However, none of the pre-
viously reported cases had such a long delay between the
initial diagnosis of TSHoma and the diagnosis of DTC
(Table 1). Case 2 is another example of long-term expo-
sure to high TSH, with TSHoma undiagnosed for at least
2 years. A recent dose-response meta-analysis of 22 studies
alsodemonstratedapositive associationbetweenTSHlev-
els and thyroid cancer diagnosis (27).

Although there are several treatment options for
TSHoma, surgical resection is the recommended first-line
therapy (4). Most TSHomas are macroadenomas, prob-
ably due to delayed diagnosis, and total removal of a mac-
ro-TSHoma is difficult in most cases (2, 4, 28, 29). Thus,

in the case of a TSHoma, the thyroid parenchyma is often
exposed to high levels of TSH, which could contribute to
thyroid oncogenesis. In addition, because of the low rate
of TSHoma eradication, the control of DTC with a coex-
isting TSHoma by TSH suppression could be rather dif-
ficult. Thus, in DTC patients with coexisting TSHoma, all
treatment options targeting hypophysis, such as pituitary
surgery, the administration of somatostatin analogs, and
radiotherapy, are recommended in order to maintain se-
rum TSH levels as low as possible (17). We also suggest
that a patient with TSHoma should be periodically
screened for thyroid nodules, and if DTC is detected by
FNAC, a total thyroidectomy and RAI ablation should be
performed. Preoperative imaging or inspection during sur-
gery is not helpful to detect central lymph node metastasis
in many cases, and central lymph node dissection can be
applied with low morbidity in experienced hands (30).
Therefore, central lymph node dissection (ipsilateral or
bilateral) should be added to surgical treatment of DTC
associated with an incurable TSHoma case. This treat-
ment may reduce the risks for locoregional recurrence and
mortality (30, 31), although the long-term prognosis of
this rare association is not well known (16–22). In case of
a small (�10 mm), noninvasive, apparently node-negative
tumor, total thyroidectomy with close intraoperative in-
spection of the central compartment would be a safer sur-
gical approach in less experienced surgical hands, al-
though this approach may increase the risk of future
locoregional recurrence (30).

Another challenging issue in patients with DTC and
TSHoma is to determine the optimal order of the surgical
tumor treatment (16–22). If total thyroidectomy or other
ablative treatment strategies are performed first, the
growth rate of the TSHoma might, at least theoretically, be
affected due to diminished negative feedback effect of thy-
roid hormones, and resection of TSHoma might become
more complicated (4, 32). Thus, pituitary adenomectomy
could be planned and performed first, when possible. This
strategy could also help to reduce thyroid vascularization
and control thyrotoxicosis for an ideal thyroid surgery. If
central hypothyroidism develops after pituitary surgery,
recombinant human TSH can be used effectively to in-
crease radioactive iodine uptake after total thyroidectomy
(33). The review of the literature reveals that in these cases,
thyroidectomy was commonly selected as the first treat-
ment of choice because of refusal of pituitary surgery or
the delayed diagnosis of the pituitary tumor (Table 1).
After application of all treatment options targeting hy-
pophysis in incurable cases of TSHoma, when multinod-
ular goiter with an uncontrolled thyrotoxicosis is present,
a total thyroidectomy may be considered and discussed
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with the patient, instead of radioiodine ablation (34), due
to the increased risk of developing thyroid cancer.

Patients in cases 3 and 4 were also exposed to high levels
of TSH due to thyroid hormone receptor mutation and an
unknown cause, respectively. In case 4, a novel nucleotide
substitution in 1 allele of the TSHR gene, which affected
5 of 7 family members, was demonstrated. The resulting
substitution of an isoleucine to a phenylalanine was found
to be located in the “inserted” sequence of the hinge re-
gion, showing no homology with either LH or FSH recep-
tors (35). Moreover, this inserted segment could be deleted
from the TSHR with little or no functional consequences,
and it is not very well conserved even in mammals. This
incidental finding did not correlate with high serum TSH
or any of the thyroid test abnormalities in the subject.

Suzuki et al (36) reported a mouse model with mutant
TRß gene that resulted in high levels of circulating TSH. In
this model, spontaneous thyroid cancers occurred only in
homozygotes but not in heterozygotes, a rare occurrence
in humans (37). The TSH levels in the common, heterozy-
gous form of RTH are mildly elevated and compensative
due to the reduced sensitivity of thyroid hormones (3). In
fact, only a few of the approximately 3000 known cases
with RTH were found to have DTC. Thus, the likelihood
of a precancerous role of high TSH in RTH is less likely.
In fact, the 2 children of case 3, carrying the same TRß gene
mutation, had no thyroid nodules on US. Furthermore, the
diameters of thyroid tumors in patients with TSHoma
were larger than those of patients with RTH (Table 1 and
2).

The suppression of TSH is also challenging when DTC
coexists with RTH. Increasing the dose of L-T4 can result
in thyrotoxicosis without TSH suppression. Therefore,
the lowest possible TSH level that does not lead to exces-
sive thyroid hormone effect should be targeted by watch-
ing for tachycardia. Alternatively, the TSH levels in these
patients could be kept at levels lower than the mean TSH
level of the affected family members (38). Another ap-
proach to treatment could be to give more thyroid hor-
mone together with a �-blocker to reduce the tachycardia.
However, �-blockers do not prevent accelerated osteopo-
rosis, and therefore follow-up with bone mineral density
studies and treatment with calcium and vitamin D should
be added to this recommendation. There are also data
about the usage of thyroid hormone analogs, such as 3,3,5
triiodothyroacetic acid and dextrothyroxine to suppress
TSH in RTH (37, 39). It was demonstrated that 3,3,5
triiodothyroacetic acid exerts thyromimetic effects pre-
dominantly on pituitary and on hepatic tissue (39–41).
Thus, these alternatives may also be tried to suppress TSH,
without causing as much peripheral tissue effect in RTH
with DTC.

In conclusion, the outcomes in the reported cases were
favorable despite the persistence of nonsuppressed TSH
levels. Nevertheless, persistently high TSH secretion might
be 1 of the risk factors for the development of DTC, es-
pecially in cases with TSHoma. Although an agreed con-
sensus regarding the management of DTC in the presence
of persistent hyperthyrotropinemia is not yet present, ef-
fective treatment options such as the complete removal of
the tumor followed by radioablation and attempts to re-
duce serum TSH to the lowest tolerable level are recom-
mended to prevent the tumor recurrence elicited by per-
sistently high TSH.
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