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CASE IN POINT

A 26-year-old man presented to the 
emergency department with traumatic 
fractures of the left radius and ulna. He 
had no significant medical history, was a 
nonsmoker, and was not taking medica-
tion at the time of presentation.

An evaluation revealed symptomatic 
hyperthyroidism, a hyperdynamic heart 
with tachycardia, a precordial scratch, and 
incidental bilateral gynecomastia. No ga-
lactorrhea or testicular atrophy was noted. 

Diagnostic testing
Results of laboratory studies revealed 

elevated levels of T3 and T4 (both more 
than twice the upper limit of normal), 
suppressed level of thyroid-stimulating 
hormone, and elevated levels of normal 
calcium (10.9 mg/dL) and alkaline 
phosphatase (240 U/L). The level of 
antithyroid microsomal antibodies was 
50 times the upper limit of normal; 
this evaluation was performed before 
thyroid-stimulating immunoglobulin and 
thyroid peroxidase antibody tests had 
been developed.

The patient’s 24-hour thyroid radioac-
tive iodine uptake was 85% (reference 

range, < 20%) with a diffusely enlarged 
and hyperactive gland. His total testos-
terone level was 1760 ng/dL (reference 
range, < 800), dihydrotestosterone lev-
el was 224 ng/dL (reference range, < 
75), and total estradiol level was 78 pg/
mL (reference range, < 42). A ß-hCG 
level was unmeasurable. The patient’s 
free testosterone and free estradiol 
levels were not available at the time 
of evaluation. His follicle-stimulating 
hormone and luteinizing hormone 
levels were also markedly elevated 
at 32.2 IU/L (reference range, < 12) 
and 67 IU/L (reference range, < 20), 
respectively. 

Treatment
He was initially given propranolol and 

thionamide therapy. Upon return for 
follow-up after an 8-month absence, the 
patient still had hyperthyroidism with 
bilateral gynecomastia and elevated tes-
tosterone and luteinizing hormone levels. 
A semen analysis showed a low level 
with immotile sperm. He was again lost 
to follow-up because of accidental death 
soon after his last visit.

Discussion
Although there were some gaps in his 

evaluation compared with current tech-
nology, our patient illustrates the unusual 
complication of gynecomastia in the 
setting of hyperthyroidism. He also had a 
precordial scratch, originally described by 
Lerman and Means in 1932.1

Gynecomastia in patients with hy-
perthyroidism has been described for 
more than 40 years2 and was thought to 
be present in up to 10% to 40% of male 
patients.3 More recently, researchers 
have speculated that it is much more 
uncommon because of earlier screening 
and treatment of hyperthyroidism. It is 
even more rarely the presenting feature.4 
Indeed, the physiological investigation 
of this complication is limited to studies 
conducted and published more than 30 
years ago1,5-7 and isolated case reports 
since then.3,8

Total and unbound estradiol, lutein-
izing hormone, and follicle-stimulating 
hormone levels are commonly elevated 
in men with hyperthyroidism.4-6 Although 
mean total testosterone and dihydro-
testosterone levels may be markedly 
elevated, unbound testosterone levels 
are not different from those of men with 
normal thyroid function because of 
increased sex-hormone-binding globu-
lin (SHBG).4,5 The mechanism for this is 
thought to be due to up-regulation of the 
hepatocyte nuclear factor-4α.8 With this, 
the ratio of unbound estradiol to unbound 
testosterone is markedly elevated in 
men with gynecomastia, associated with 
increased relative binding of testosterone 
(compared with estradiol) to SHBG. There 
is also increased peripheral aromatase 
activity in patients with hyperthyroidism, 
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converting androgens into higher levels 
of estrogens.8

The elevated luteinizing hormone level 
could possibly be related to effects on 
hypothalamic luteinizing hormone-re-
leasing hormone, but there are no data to 
confirm this theory.5 Another possibility 
is that there may be decreased secretion 
of testosterone in response to luteinizing 
hormone. Elevation of luteinizing hor-
mone is not always present in men with 
hyperthyroidism.8 It is notable, however, 
that luteinizing hormone levels may also 
be elevated in women with hyperthyroid-
ism, as well as in patients taking exces-
sive exogenous levothyroxine therapy.5  

Estradiol levels gradually return to nor-
mal with effective treatment of hyperthy-
roidism.6 In the most recently published 
case report, the free testosterone and 
SHBG levels improved dramatically after 
2 months, and the gynecomastia resolved 
within 3 months.8
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