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Abstract

We report a 21-year-old woman with Turner’s syndrome, Graves’ disease and primary hyperparathyroidism. At |2years of
age, she was of short stature, and was diagnosed with Turner’s syndrome and treated with growth hormone. At the age of
| 7years, she was diagnosed with Graves’ disease. On treatment with methimazole, her laboratory findings normalized. At
the age of 20years, her serum calcium and intact parathyroid hormone levels were high. The upper left parathyroid gland
showed swelling and was resected, and adenoma was diagnosed pathologically. Then, primary hyperparathyroidism induced
by the adenoma was diagnosed. After the parathyroidectomy, the patient’s serum calcium and intact parathyroid hormone
levels normalized. Is likely that Turner’s syndrome and Graves’ disease were not associated with primary hyperparathyroidism.
Multiple endocrine neoplasia type | was unlikely considering the clinical, laboratory, ultrasonographic, and scintigraphic findings.
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Introduction

Turner’s syndrome (TS) is characterized by short stature,
gonadal dysgenesis, and congenital heart disease.! In TS, the
prevalence of Hashimoto’s thyroiditis (HT, 10%-24%) and
Graves’ disease (GD, 1.7%-3.0%) is reportedly higher than
that in the pediatric general population without TS. There is
a continuum between HT and GD. Patients with chromo-
some disorder and coexisting HT may be at high risk of pro-
gression to GD. When HT and GD occur in association with
TS, accurate screening and monitoring of thyroid function
and autoimmunity should be performed to improve clinical
practices and healthcare in children.>

Primary hyperparathyroidism (PHPT) is characterized by
hypercalcemia and overproduction of parathyroid hormone
(PTH).” The clinical findings include reduced bone mineral
density, nephrolithiasis, and gastriculcers. Parathyroidectomy
of the abnormal gland is effective. PHPT associated with TS
or Graves’ disease is rare.®?

Case report

A 12-year-old girl visited our hospital due to her short stat-
ure. She was 130.7 cm tall (standard deviation (SD)=-3.6),

and weighed 42.0kg (SD=-0.24). She was born to non-
consanguineous parents after a normal pregnancy and delivery.

She had cubitus valgus, a short neck, and breast budding
(Tanner stage II) without a webbed neck or congenital heart
anomaly. The laboratory results were as follows: luteinizing
hormone (LH) 11.7mIU/mL (reference range=0.3-2.5 mIU/
mL); follicle-stimulating hormone (FSH), 37.7 mIU/mL (ref-
erence range=0.8—4.0 mIU/mL); estradiol=18.6 pg/mL (ref-
erence range=5-120pg/mL). All other laboratory findings,
including thyroid hormone, were normal. Chromosomal
examination revealed the karyotype 46,X, del(X)(pll.l).
The patient was diagnosed with TS.

She began growth hormone (GH) therapy when she was
13 years and 4 months of age. Her thyroid hormone level was
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Table I. Laboratory results and treatment.

13Y4M at GH 17Y 1M at diagnosis 20Y8M at diagnosis 21Y7M after
treatment of Graves’ disease of PHPT parathyroidectomy

Ca (8.8-10.6 mg/dL) 10.3 10.9 N 9.8

P (2.5-4.3 mg/dL) 4.2 3.1 35 37

iPTH (16-65pg/mL) 103 51

TSH (0.38—4.3 ulU/mL) 1.2 <0.005 0.014 0.331

T3 (0.94-1.70ng/mL) 3.00

Free T3 (2.40—4.00 pg/mL) 4.19 3.79 3.63

Free T4 (0.94-1.60ng/dL) 1.04 3.49 1.44 1.38

LH (0.3-2.5mIU/mL) 1.7 1.6 9.0

FSH (0.8—4.0 mIU/mL) 377 32 30.5

Estrogen (5-120 pg/mL) 18.6 343 245

IGF-1 (188-654ng/mL) 304 498

Treatment

GH [

Methimazole '

Kaufmann’s treatment L

Y: year; M: month; GH: growth hormone; PHPT: primary hyperparathyroidism; iPTH: intact parathyroid hormone; TSH: thyroid stimulating hormone; T3:
triiodothyronine; T4: thyroxine; LH: luteinizing hormone; FSH: follicle-stimulating hormone; IGF: insulin-like growth factor.

Values in brackets indicate the normal range.

within the normal range at the time of therapy initiation. Her
height reached 146.6cm (SD=-2.2). Menarche began spon-
taneously at the age of 14 years and 2 months, but her cycle
was irregular and gradually stopped. At the age of 17 years
and 1month, she underwent Kaufmann’s therapy. At that
time, she showed a moderately sized goiter. The diagnosis of
GD was established based on the following serum findings:
thyroid-stimulating hormone (TSH), <0.005 pIU/mL (refer-
ence range=0.38-4.3 ulU/dL); free thyroxine (fT4)=3.49 ng/
dL (reference range=0.94—-1.60ng/dL); triiodothyronine
(T;), 3.00ng/mL (reference range=0.94-1.70ng/dL); thy-
roid-stimulating antibody =624% (reference range =<<180%).
Increased accumulation of these markers was revealed by
technetium (Tc) scintigraphy. At the age of 20 years, the labo-
ratory data were as follows: serum calcium (Ca), 10.6 mg/dL
(reference range8.8-10.6mg/dL); P, 3.3mg/dL (reference
range=2.5-4.5mg/dL); intact parathyroid hormone
(iIPTH)=105pg/mL (reference range=16-65pg/mL). The
patient had no symptoms of hyperparathyroidism (Table 1).
We noted the following after 7months: serum Ca=11.1mg/
dL; P=3.5mg/dL; iPTH=103pg/mL; 1,25(OH) vitamin
D=62.2pg/mL (reference range=25-45pg/mL); calci-
tonin=23pg/mL (reference range=15-86pg/mL); PTH-
related peptide=<1.0 pmol/L (reference range=
<1.0pmol/L); urine Ca/urine creatinine (Cr) ratio=0.82 (ref-
erence range=<0.17); Ca/Cr clearance ratio=0.022 (refer-
ence range=">>0.01); tubular reabsorption of phosphate=87%
(reference range=_80%-92%). She had no fatigue, hypogly-
cemia, nausea, vomiting, or gastrointestinal bleeding. Her
serum immunoreactive insulin, C-peptide immunoreactive,
gastrin, glucagon, adrenocorticotropic hormone (ACTH), and
prolactin levels were 4.6 plU/mL (reference range= <13 ulU/
mL), 1.7ng/mL (reference range=0.5-2.0ng/mL), 10 pg/mL
(reference  range=<200pg/mL), 9.6pg/mL (reference

range=5.4-55.0pg/mL), 20.6 pg/mL (reference range="7.2—
63.3pg/mL), and 7.9ng/mL (reference range=< 15ng/mL),
respectively. Abdominal ultrasonography showed no urolithi-
asis or pancreatic abnormalities. According to dual-energy
X-ray absorptiometry, her lumbar (L2-4) bone mineral den-
sity was 0.912g/cm® (reference range=0.74-1.33 g/cm?),
with a Z-score of —0.9. Cervical echography showed hypo-
echoic masses of parathyroid glands in the upper left
(15mm X 7mm X 6 mm), lower left (6 mm X 5mm X 7mm),
and lower right (5mm X 5mm X 7mm), and Tc-99 m meth-
oxy isobutyl isonitrile (MIBI) scintigraphy showed accumu-
lation in the same areas (Figure 1). During the operation, the
upper and lower left parathyroid glands and lower right para-
thyroid gland were resected. Pathological analysis revealed
an adenoma weighing 399 mg in the upper left parathyroid
gland; the other resected glands were normal. There was no
evidence of malignancy. She was diagnosed with PHPT.
After parathyroidectomy, her serum Ca and iPTH levels
normalized.

Discussion

Associations between autoimmune diseases (ADs) such as
thyroid AD and TS have been reported.'? The risk of AD
is approximately twice as high in patients with TS than in
the general female population.'® The mechanism by which
complications such as AD and TS develop remains
unclear.'”

It has been hypothesized that the incidence and frequency
of chromosomal abnormalities are higher in patients with HT
than in those with GD; however, the reason for this differ-
ence is poorly understood.>*> There have been several
reports on patients with TS who developed GD during GH
therapy, but a direct link is unlikely."!
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Figure |. Methoxy isobutyl isonitrile (MIBI) scintigraphy showed slight accumulation in the upper and lower left parathyroid glands and
lower right parathyroid gland at 2h compared to |5min after administration of technetium 99 m MIBI.

In our case, we treated the GD with methimazole and TS
with Kaufmann’s therapy. During these therapies, the
patient’s serum levels of Ca and PTH increased, and she was
finally diagnosed with PHPT. A few cases of PHPT with TS
have been reported.®

There have been several reports of an association
between PHPT and GD.° Patients with thyrotoxicosis fre-
quently exhibit hypercalcemia, reflecting hormone-related
increases in bone resorption and resulting in suppressed
PTH levels. However, this is not the case in patients with
PHPT or familial hypocalciuric hypercalcemia (FHH), an
autosomal-dominant disorder caused by mutation of the
gene encoding the Ca-sensing receptor.!®!> FHH was
unlikely in our patient; the urine Ca/urine Cr ratio of 0.82,
Ca/Cr clearance ratio of 0.22, and hypercalcemia resolved
after surgical removal of the parathyroid gland.'?

Our patient had concomitant GD and PHPT, and her Ca
and PTH levels were moderately increased during treatment
for GD. Before treatment with methimazole, her Ca level
remained within normal limits. Her Ca and PTH levels nor-
malized after parathyroidectomy.

PHPT can sometimes present as multiple endocrine neo-
plasia type 1 (MEN1) and involves various combinations of
tumors, including parathyroid, enteropancreatic, and anterior
pituitary tumors, among others. The typical age of onset of
PHPT in MENI patients is 20-25 years.'®!3

If the PHPT had been caused by an autoimmune process,
a link between TS, GD, and PHPT would be plausible, but
this is unlikely since the PHPT was cured by excision of the
adenoma. Also, if PHPT develops in association with MEN1,
the development of all three diseases in relation to an auto-
immune process is unlikely. Thus, PHPT likely developed
independently.

Our patient was 21 years of age, and her normal endo-
crine laboratory examination and clinical, ultrasonographic,
and scintigraphic findings indicated that MEN1 was
unlikely. Moreover, there was no family history of PHPT or
MENT1-related tumors. Genetic analysis to determine
MEN] status has been recommended for patients with
PHPT aged <30 years,'*!> but our patient did not give con-
sent for this.

Conclusion

We report a 21-year-old female TS patient with GD and
PHPT. If the PHPT had been caused by an autoimmune pro-
cess, a link between the three conditions would have been
plausible, but the PHPT seems to have developed indepen-
dently based on the clinical, endocrine laboratory examina-
tion, ultrasonographic, and scintigraphic findings.
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