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Introduction

Graves’ disease (GD) and primary hyperparathyroidism 
(PHPT)  a re  two  common endocr ine  d i sorder s . 
However, patients with coexisting GD and PHPT are 
seen relatively rarely in the clinic. Since the 1st case of 
concomitant hyperthyroidism and hyperparathyroidism 
was reported in 1936 (1), the coexistence of GD and 
PHPT has been increasingly recognized by clinicians 
(2-4). The development of examination methods has 
made the diagnosis of concurrent GD and PHPT much 
easier; however, the link between the two disorders 
remain unclarified. Some researchers have observed that 
concomitant GD and PHPT is associated with multiple 
endocrine neoplasia (MEN) (5,6). 

We report the case of a 55-year-old woman diagnosed 
with concomitant GD and PHPT, who presented with 
a 6-month history of anorexia and weight loss. Due to 
a failure in immediately localizing the disorder in the 
parathyroid glands, she first underwent investigations to 
address her hyper-functioning thyroid. It was not until after 
she experienced the remission of her hyperthyroidism that a 
parathyroid adenoma was finally identified as the potential 
cause of her symptoms, and she became eligible for surgery 
as further therapy. Preoperative localization is important 
for decision making of PHPT therapeutic strategy. The 
experience from this case emphasizes the importance of 
examination methods and the timely identification of 
parathyroid adenoma in patients with coexistent GD and 
PHPT.

Case presentation

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and the Helsinki Declaration 
(as revised in 2013). Written informed consent was 
provided by the patient for publication of this case report 
and accompanying images. A copy of the written consent is 
available for review by the editorial office of this journal.

A 55-year-old woman was first admitted to our hospital 
in July 2020 with a 6-month history of anorexia and weight 
loss. She had been diagnosed 3 months previously with GD 
at the Chengdu Second People’s Hospital, and since then 
had been taking methimazole. On admission, the patient 
described having experienced 10 days of palpitations and 
abnormally excessive sweating consistent with hyperhidrosis. 
Her family history was unremarkable. Physical examination 
revealed a body mass index (BMI) of 16.53 kg/m2. She had 
mild exophthalmos and a moderate enlargement of the 
thyroid gland. The thyroid was slightly tender on palpation 
and moved with deglutition. Her cardiological, pulmonary, 
abdominal, and neurological evaluations were normal. 

Thyroid function evaluation showed the following 
results: thyroid-stimulating hormone (TSH) 0.025 mU/L  
(normal 0.27–4.20 mU/L), free triiodothyronine (FT3)  
6.63 pmol/L (normal 3.60–7.50 pmol/L), free thyroxine 
(FT4) 16.10 pmol/L (normal 12.0–22.0 pmol/L), and 
thyrotrophin receptor antibody (TRAb) >40.00 IU/L (normal 
<1.75 IU/L). Initial laboratory studies revealed elevated 
levels of parathyroid hormone (PTH) (54.30 pmol/L;  
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normal 1.60–6.90 pmol/L) and serum calcium (2.85 mmol/L;  
normal 2.11–2.52 mmol/L), with decreased levels of serum 
phosphate (0.84 mmol/L; normal 0.85–1.51 mmol/L)  
and 25-hydroxyvi tamin D (32.8  nmol/L;  normal  
47 .7–144 .0  nmol/L) .  The  24-h  ur inary  ca lc ium 
concentration increased slightly to 8.76 mmol/24 h 
(normal 2.5–7.5 mmol/24 h), while the urinary phosphate 
concentration decreased to 13.25 mmol/24 h (normal  
22–48 mmol/24 h). Liver and kidney functions were 
normal.

The electrocardiogram was normal. Radioactive iodine 
(RAI) uptake was 48.8% in the neck at 3 h (normal 4–8%) 
and 71.1% at 24 h (normal 8–33%). On technetium-99m-
methoxy-isobutyl-isonitrile (99mTc-MIBI) scintigraphy, 
diffuse enlargement of the bilateral thyroid lobes with 
enhanced 99mTc absorption was observed, consistent with 
hyperthyroidism, but without any parathyroid localization 
(Figure 1A-1C).  The bone mineral density (BMD) 

measurements of the lumbar vertebrae L1-L4, femoral 
neck, total hip, and the distal third of the radius were 0.749 
(T-score −2.8), 0.742 (T-score −3.0), 0.709 (T-score −2.0), 
and 0.445 (T-score −4.5) g/cm2, respectively, which were 
significantly decreased.

The patient underwent RAI (also called I-131) treatment 
on 18th August 2020. In November 2020 (3 months later), 
she was diagnosed with hypothyroidism, with the following 
test results: TSH 78.10 mU/L, FT3 1.09 pmol/L, and FT4  
1.30 pmol/L. She began to take levothyroxine. 

She was re-admitted to our hospital in January 2021 
for investigation of persistent hypercalcemia. She denied 
symptoms of palpitations, polydipsia, polyuria, ostealgia, 
anorexia, or fatigue. She had experienced an 11 kg weight 
gain over the past 5 months and her BMI had increased to 
20.57 kg/m2. Neck examination found a normal thyroid 
volume. Other physical examination results were the same 
as before. 

Figure 1 The 99mTc-MIBI scintigraphy images of the patient. (A-C) The first time of MIBI scanning in August 2020: (A) 15 min after 
99mTc-MIBI injection; (B) 1 h after injection; (C) 2 h after injection; (D-F) the second time of MIBI scanning in January 2021: (D) 15 min 
after 99mTc-MIBI injection; (E) 1 h after injection; (F) 2 h after injection. The red arrow indicates the possible lower right parathyroid 
adenoma. 99mTc-MIBI, technetium-99m-methoxy-isobutyl-isonitrile.
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The laboratory test results showed PTH 40.84 pmol/L,  
25-hydroxyvitamin D 26.0 nmol/L, serum calcium  
2.73 mmol/L, and serum phosphate 0.70 mmol/L. 
Both bone alkaline phosphatase (B-ALP) 37.88 μg/L 
(normal 11.40–24.60) and serum osteocalcin 48.8 ng/mL 
(normal 15.0–46.0 ng/mL) were elevated. Her urinary 
calcium, phosphate and creatinine were 4.12, 11.70, and  
5.31 mmol/24 h, respectively. The functions of the liver, 
kidney, pituitary gland, and adrenal gland, as well as the 
levels of calcitonin, gastrin, and tumor markers were 
normal. The cervical ultrasonography did not detect any 
nodule in, behind, or around the thyroid. The 99mTc-MIBI 
scintigraphy revealed an enhancement of 99mTc absorption 
in the lower part of the right parathyroid gland (Figure 
1D-1F), which indicated the possibility of a parathyroid 
adenoma.

The patient refused to undergo gene detection or 

gallium-68 positron emission tomography/computed 
tomography (PET/CT) scan for MEN screening. A surgical 
exploration was carried out on 25th January 2021. A lower 
right parathyroid adenoma resection was performed, and 
the patient was stable after surgery. During the surgery, a 
solid nodule of size 20 mm × 15 mm × 12 mm was detected 
outside the right lower lobe of the thyroid. The pathology 
report confirmed the nodule was a parathyroid adenoma, 
with immunohistochemical (IHC) staining positive for 
PTH, synaptophysin (Syn), chromogranin A (CgA), and Ki-
67 (1–2%) and negative for CD56 and carcinoembryonic 
antigen (CEA) (Figure 2).

The patient recovered well after surgery, and her 
laboratory findings normalized rapidly. Her PTH level 
decreased to 5.68 pmol/L. Her serum calcium concentration 
reached 2.27 mmol/L a day after the operation and 
decreased to 2.24 mmol/L on the 3rd postoperative day. 

Figure 2 Histological findings of the removed parathyroid adenoma. (A) Representative example of HE staining (×100 magnification). 
Scale bar, 200 µm; (B) strong expression of PTH on IHC staining (×100 magnification). Scale bar, 200 µm; (C) positive expression of Syn on 
staining (×100 magnification). Scale bar, 200 µm; (D) strong expression of CgA on staining (×100 magnification). Scale bar, 200 µm; (E) the 
expression of Ki-67 on IHC staining is up to 1–2% in the cellular area (×200 magnification). Scale bar, 100 µm. HE, hematoxylin and eosin; 
PTH, parathyroid hormone; IHC, immunohistochemical; Syn, synaptophysin; CgA, chromogranin A.
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Figure 3 The change of the patient’s thyroid and parathyroid functions. (A) The change of thyroid function; (B) the change of parathyroid 
hormone; (C) the changes of serum calcium and phosphate levels. RAI, radioactive iodine; TSH, thyroid-stimulating hormone; FT3, free 
triiodothyronine; FT4, free thyroxine; PTH, parathyroid hormone. 

The B-ALP and osteocalcin levels decreased to 29.95 μg/L 
and 36.1 ng/mL, respectively. She received levothyroxine, 
calcitriol, and calcium pills daily. At 6 months after surgery, 
the patient had no discomfort. Her serum thyroxin, PTH, 
and calcium levels remained normal (Figure 3). She still 
refused to take the MEN gene screening. Follow-up is 
ongoing.

Discussion

Concomitant GD in patients with PHPT is now recognized 
and reported by more and more clinicians. However, 
sometimes, due to the complicated or non-typical clinical 
manifestations, the diseases are easily ignored. The 
patient in our case showed obvious anorexia, weight 
loss, palpitations, and heat intolerance, and endocrine 
investigations revealed GD and PHPT. Owing to the 
patient’s hyperthyroid state, 99mTc-MIBI scanning did 
not immediately localize the disordered parathyroid gland. 
After remission of the patient’s hyperthyroidism by RAI 
treatment, the parathyroid adenoma was finally detected by 
99mTc-MIBI scintigraphy. 

The association between thyroid disease and PHPT 
is now well recognized. Compared with the general 
population, the occurrence of PHPT is significantly higher 
in patients with thyroid disease. Vice versa, the incidence 
of synchronous thyroid abnormalities in patients with 
PHPT ranges from 16.6% to 84.3% (7-9). Sidhu et al. (10)  
reviewed 65 cases of neck exploration for PHPT and 
observed 26 cases (40%) combined with thyroid pathology. 

Of these 26 cases, 15% showed mild multinodular change, 
11% showed severe multinodular change, 4% showed 
nodules secondary to Hashimoto’s thyroiditis, 5% were 
adenomas, and 5% showed carcinogenic changes. A 
retrospective study found that the prevalence of coincidental 
hyperparathyroidism in patients with hyperthyroidism 
was 13.5% (2). Recently, a case cohort study summarized 
that 21 cases with a history of GD developed parathyroid 
adenoma, where an increased risk of parathyroid adenoma 
might be possibly linked to the GD patients with a history 
of RAI treatment, with a mean latency time of 26.2 years (3).  
Moreover, a retrospective analysis including 469 PHPT 
cases revealed that patients with a history of RAI treatment 
presented with similar clinical characteristics to RAI-
naïve PHPT patients, but the risk of recurrence of PHPT 
might be higher in RAI-exposed patients (11). In our case, 
although the patient undertook RAI therapy, based on her 
laboratory findings (Figure 3B,3C) the diagnosis of PHPT 
was confirmed before commencement of RAI treatment. 

U n t i l  n o w,  t h e  m e c h a n i s m  o f  c o e x i s t e n t 
hyperparathyroidism and hyperthyroidism is still unclear. 
Some researchers believe the occurrence of this association 
is just a coincidence, whereas others have advocated that 
serum calcium level, growth factor, and genetic factors 
may be involved (4,5,12,13). Further studies are needed to 
investigate the mechanism between the two disorders and 
their association. 

Although it is rare, concomitant hyperthyroidism and 
PHPT in a patient should be considered, as should whether 
these conditions might be the result of MEN. It is well 
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known that both MEN type 1 (MEN1) and MEN type 2A 
(MEN2A) may consist of neoplasia, hyperplasia, or hyper-
function of the thyroid and parathyroid. A clinical practice 
guideline for MEN1 recommends that genetic testing 
should be offered to individuals with clinical manifestations 
of MEN1 (14). Therefore, in our opinion, clinicians should 
be aware of patients with coexisting hyperthyroidism 
and hyperparathyroidism that might be caused by MEN, 
and a MEN screening procedure is recommended. The 
endocrine laboratory investigation, MEN genetic testing, 
and gallium-68 PET/CT scanning are useful tools for 
MEN screening. In our case, growth hormone, insulin-like 
growth factor 1, prolactin, adrenocorticotropic hormone, 
cortisol, catecholamine hormone and its metabolites, renin, 
aldosterone, calcitonin, and gastrin levels of the patient 
were normal. Enhanced magnetic resonance imaging 
(MRI) of the patient’s adrenal glands was unremarkable. 
From our perspective, it was necessary to undertake further 
investigations to find the cause of the patient’s condition, 
however, the patient refused to have the genetic test or 
gallium-68 PET/CT for MEN identification. 

Although the diagnosis  of  concurrent GD and 
PHPT is not difficult based on the laboratory findings, 
preoperative localization is critical for determining the 
PHPT therapeutic strategy. It is reported that cervical 
ultrasound has a high positive sensitivity of 83.5% for 
predicting parathyroid adenoma, while the 99mTc-MIBI 
scintigraphy has a positive sensitivity of 85%; thus, there is 
no significant difference between them (15). The diagnostic 
performance of either PET/CT with 18F-labled choline 
analogues or 4-dimensional CT is superior to conventional 
99mTc-MIBI scintigraphy and neck ultrasound in localizing 
parathyroid adenoma (16), but neither of them has been 
carried out in our hospital. The latest practice guideline 
released by the European Association of Nuclear Medicine 
recommended combining 99mTc-MIBI scintigraphy with 
cervical ultrasonography as an acceptable first-line strategy 
for parathyroid imaging (16). However, ultrasound did 
not localize any parathyroid gland in this patient, which 
may have been affected by the location and size of the 
adenoma. As for the 99mTc-MIBI scan failing to detect any 
disordered parathyroid adenoma at the first admission, this 
can be explained by the excessive absorption of 99mTc by 
the hyper-functioning thyroid, which completely covered 
the parathyroid glands. Intriguingly, after the remission of 
hyperthyroidism, the 99mTc-MIBI scintigraphy helped us 
to confirm the final diagnosis of parathyroid adenoma. This 
reminds us of the importance of choosing the right method 

and time to identify the parathyroid adenoma, especially 
when concurrent complications might interfere with the 
results. 

In conclusion, the co-existence of GD and PHPT may 
be more prevalent than what has been observed to date. 
Further studies are needed to clarify the link between the 
two disorders. Moreover, clinicians should be aware that a 
MEN screening procedure is recommended in individuals 
with concomitant hyperthyroidism and PHPT. The 
present case also emphasizes the importance of examination 
methods and the timely identification and localization of 
parathyroid adenoma. 
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