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Abstract 

Background: The coexistence of primary hyperparathyroidism (PHPT) and giant toxic nodular goiter is very rare. 
Moreover, PHPT could be easily overlooked because hyperthyroidism may also lead to hypercalcemia. A 99mTc-MIBI 
scan of the parathyroid glands is often negative when they are concomitant.

Case presentation: Here, we report a rare case of the coexistence of giant toxic nodular goiter and PHPT that had 
been ignored for many years but was successfully treated with an ultrasound-guided parathyroid adenoma micro-
wave ablation (MWA).

Conclusion: Reoperation for PHPT carries an increased risk of cure failure and complications. Thermal ablation has 
been proven effective in inactivating hyperfunctioning parathyroid lesions and in normalizing both serum parathy-
roid hormone (PTH) and calcium.
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Background
The concomitant rate of primary hyperparathyroidism 
(PHPT) with hyperthyroidism is much higher than pre-
viously reported. Hyperthyroidism can lead to abnormal 
bone metabolism. Therefore, when these patients present 
with hypercalcaemia and osteoporosis, it is easy to ignore 
the possibility of PHPT. Moreover, PHPT combined with 
toxic nodular goitre is very rare, and MIBI scans fail to 
accurately locate the primary site in such cases.

Here, we report a hyperthyroid patient presenting 
with cervical enlargement hypercalcaemia and severe 
osteoporosis for more than 10 years. The biochemi-
cal assays revealed hypercalcaemia (2.76 mmol/L), 

hypophosphatemia (0.70 mmol/L), and elevated parathy-
roid hormone (PTH) levels (134.60 pg/mL). The patient 
was then diagnosed with toxic nodular goitre with PHPT. 
The coexistence of PHPT had been ignored for many 
years, which led to bone fractures and recurrent urinary 
stones. Due to the giant nodular goitre, the MIBI scan 
could not locate the diseased parathyroid gland before 
the first operation. To successfully treat the diseased par-
athyroid sites, SPECT-CT combined with thyroid ultra-
sound and contrast-enhanced ultrasound (CEUS) was 
performed for precise positioning.

Case presentation
In November 2021, a 58-year-old Chinese man was 
admitted to our hospital for hyperthyroidism with thy-
roid nodules for more than 10 years and a high plasma 
calcium concentration for 2 years.

In 2010, the patient went to the local hospital for a 
weight loss of approximately 15  kg within six months 
and neck enlargement. He was diagnosed with 
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hyperthyroidism based on elevated levels of thyroid 
hormone and decreased levels of thyroid stimulating 
hormone (TSH). Thyroid ultrasound suggested thyroid 
nodules, and thyrotropin receptor antibody (TRAb) 
was not detected. Then, he was treated with methima-
zole 10 mg once a day. However, his use of the medica-
tion and follow-ups with a doctor were irregular, and his 
neck gradually enlarged. In addition, he did not undergo 
a plasma calcium test at that time.

In 2019, he visited our outpatient department for an 
aggravated uncomfortable feeling around the cervical 
region and hoarseness. Biochemical assays revealed 
hyperthyroidism with an FT4 level of 49.79 pmol/L 
(normal range 10.42–24.32), an FT3 level of 7.82 
pmol/L (normal range 2.76–6.3), and a TSH level of 
0.01 mU/L (normal range 0.35–5.5), and he was nega-
tive for TRAb. Laboratory examination also implied 
primary hyperparathyroidism (PHPT) with an elevated 
plasma calcium level of 3.24 mmol/L (normal range 
2.09–2.54), an elevated parathyroid hormone (PTH) 
level of 90.78 pg/mL (normal range 15–65), and a 
decreased phosphorus level of 0.62 mmol/L (normal 

range 0.89–1.6). Thyroid ultrasound and magnetic res-
onance imaging (MRI) showed a giant nodular goitre 
(81*56*69 mm) in the left thyroid lobe with intratho-
racic invasion, and the trachea was displaced to the 
right side. However, ultrasound did not suggest any 
parathyroid lesions. Radionuclide 99  m-TcO4 thyroid 
imaging suggested high-functioning lesions based on 
multithyroid nodules in the left thyroid lobe. 99mTc 
sesta-MIBI scintigraphy further showed homogeneous 
tracer uptake similar to the findings from radionuclide 
99  m-TcO4 thyroid imaging. Furthermore, no other 
abnormal or ectopic uptake were observed (Fig.  1), 
which suggests the coexistence of a toxic nodular goi-
tre with PHPT. Because no other parathyroid lesions 
were found, he was advised to undergo left hemithy-
roidectomy. However, the operation was postponed 
by his subsequent myocardial infarction. Therefore, he 
received methimazole treatment, and his thyroid hor-
mone level was maintained within the normal range. In 
June 2021, he underwent a subtotal left thyroidectomy 
in the department of otolaryngology of our hospital, 
and the histopathology showed benign nodular goitre.

Fig. 1  A Neck MRI showing a hyperdense lesion in the left lower thyroid gland, and trachea displacement to right side; B 99mTcO4 scintigraphy: 
A focus of increased uptake at the left thyroid pole, and multiple ‘hot’ thyroid nodules in the left and isthmus of thyroid gland, making the 
consideration of giant thyroid goiter; C 30 min after intravenous injection with 99MTC-MIBI showed abnormal appearance and left thyroid gland 
enlargement. 2 h later, there was a slightly hyperactive area in the left lower thyroid gland
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Additionally, he underwent parathyroid gland explo-
ration, and no exact lesion was found. Euthyroidism 
was achieved, and methimazole treatment was stopped 
after the operation. Nevertheless, the laboratory tests 
showed a constantly high level of PTH and plasma cal-
cium and a low level of phosphorus three days after 
surgery, which indicated the persistent existence of 
hyperparathyroidism.

In October 2021, he returned to our department 
because of complaints of fatigue, tachycardia, loose 
teeth, scoliosis, and joint pain caused by the unrelieved 
hyperparathyroidism. Additionally, he had suffered from 
recurrent renal colic due to urinary stones for many 
years. He also had a history of severe osteoporosis and 
hip arthroplasty in 2013 because of a left femoral neck 
low trauma fracture. We reviewed his medical records 
from 2013, and the laboratory examination revealed 
hypercalcaemia as well as hypophosphatemia; how-
ever, PTH was not tested at that time. After admission, 
the biochemical assays revealed hypercalcaemia (2.76 
mmol/L), hypophosphatemia (0.70 mmol/L), elevated 
PTH levels (134.60 pg/mL), reduced 25-hydroxyvitamin 
D3 levels (15.2 ng/mL; normal range 20–32) and normal 
levels of 24-hour urinary calcium (3.64 mmol/24 h). The 

bone mineral density test suggested severe osteoporo-
sis (T-score: hip − 4.0, vertebra − 3.3), and bone X-ray 
showed subperiosteal bone resorption with decreased 
bone density and arthritic changes. However, his thyroid 
ultrasound did not show any remarkable signs of parathy-
roid lesions. Neck computed tomography (CT) revealed a 
suspected parathyroid nodule (15*10 mm) behind the left 
lobe of the thyroid. In contrast, single-photon emission 
computed tomography combined with computed tomog-
raphy (SPECT/CT) showed increased tracer uptake in 
the lower medium of the right thyroid lobe (7.2*8 mm) 
(Fig. 2). Therefore, he was diagnosed with PHPT without 
a definite location of the pathogenic lesion, considering 
the controversial imaging results by CT and SPECT/CT.

We performed an MRI scan. This scan indicated that 
the left nodule was postoperative residual thyroid tis-
sue, and no other parathyroid lesions were found. Thy-
roid ultrasound was performed again, and a suspected 
nodule of the parathyroid gland in the right thyroid 
lobe was ultimately found based on the SPECT/CT 
results (Fig.  3A). Contrast-enhanced ultrasound (CEUS) 
revealed a nodule rich in blood supply behind the middle 
right lobe of the thyroid, which was considered a para-
thyroid adenoma (Fig. 3B). Finally, the patient was treated 

Fig. 2 30 min after intravenous injection with 99mTc-MIBI showing an enlarged right lobe of thyroid and a slight hyperactive zone in the middle 
and lower part. 2 h later, there was persistent radioactive focal in the middle and lower part of right lobe. A SPECT scan revealed an enlarged thyroid 
gland in the right lobe, with a focal area (7.2 × 8 mm) in the middle and lower part
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with ultrasound-guided parathyroid adenoma microwave 
ablation (MWA) (Fig. 3C), and the nodule was necrotic 3 
days later (Fig. 3D, E). His PTH recovered 2 h after treat-
ment and remained within the normal range for the next 
5 days. However, his PTH levels and plasma vitamin D 
and calcium levels fluctuated slightly. His plasma calcium 
and ALP levels returned to normal 3 days after the opera-
tion and continued to decrease. Furthermore, no hypoc-
alcaemia or related symptoms occurred (Fig.  4). Finally, 
the patient was administered calcitriol 0.25  µg and cal-
cium carbonate 600  mg twice a day after discharge to 
prevent hypocalcaemia and osteoporosis. He was then 
followed-up in our outpatient department. The labora-
tory results showed that PTH was 48.2 pg/ml, plasma 
calcium was 2.24 mmol/L and 25-hydroxyvitamin D3 was 
15.2 ng/ml after one month, and PTH was 42.7 pg/ml, 
plasma calcium was 2.19 mmol/L and 25-hydroxyvitamin 
D3 was 17.9 ng/ml after three months (Table  1). These 
findings indicate a reasonable response to our therapeu-
tic approach. No familial hyperparathyroidism syndrome 
was detected in this patient.

Discussion and conclusions
Approximately 17–84% of patients suffering from 
PHPT have concomitant thyroid disease [1, 2]. Wag-
ner et  al. reported a high occurrence of primary hyper-
parathyroidism in patients with thyroid disease (0.29%) 

compared with those without thyroid dysfunction (0.09%) 
[3]. Castellano et  al. reported that among 238 PHPT 
patients undergoing parathyroidectomy, 118 patients had 
coexisting goitre, 10 had autoimmune thyroiditis, and 21 
had hyperthyroidism [4]. A recent study suggested that 
the coexistence rate of hyperparathyroidism and thyro-
toxicosis was much higher than previously reported [5]. 
Abboud et  al. reported that the prevalence of concomi-
tant hyperthyroidism was 13.5% in patients admitted 
for surgery for hyperparathyroidism [6]. In cases with 
concomitant hyperthyroidism and PHPT, the aetiology 
for hyperthyroidism is most commonly Graves’ disease 
[7–12]. An aetiology of TSH-secreting pituitary adenoma 
[13] or high-function adenoma [14] is rarely reported. In 
addition, concomitant PHPT with toxic nodular goitre is 
very rare. Only two cases have been reported in the lit-
erature [15, 16]. Here, we present a rare case of the coex-
istence of primary hyperparathyroidism with giant toxic 
nodular goitre that was missed for many years and suc-
cessfully treated with ultrasound-guided parathyroid 
adenoma MWA.

The patient has been suffering from urinary stones for 
many years and had a low trauma fracture and biochemi-
cal abnormalities of hypercalcaemia and hypophos-
phatemia in 2013. These symptoms suggest the possibility 
of hyperparathyroidism. Unfortunately, as hyperthyroid-
ism itself could lead to increased bone resorption [17], 

Fig. 3  A Gray scale ultrasonography of neck before ablation (Color box placed in the suspected parathyroidoma lesion); B Neck CEUS before 
ablation showed continuous enhanced lesion (1.4cmx1.0cmx1.0 cm); C Ultrasonography visualization during ablation; D Neck Gray scale 
ultrasonography visualization after ablation; E Neck CEUS after ablation



Page 5 of 7Zhang et al. BMC Endocrine Disorders          (2022) 22:200  

Fig. 4 Gradual variation of serum calcium, PTH, ALP and 25-D3 during the post-operation

Table 1 Timeline of patient biochemical characteristics

Abbreviation: MWA Microwave ablation

Subject FT3 (2.76-6.3pmol/L) FT4 (10.42–
24.32 pmol/L)

TSH (0.35-
5.5mU/L)

CA (2.09-2.54mmol/L) P (0.89-1.6mmol/L) PTH (15-65pg/mL) 25-(OH) 
D3 (20–
32 ng/
mL)

2010 Elevated thyroid hormone and decreased TSH level NA

2013 NA NA

2019 7.82 49.79 0.01 3.24 0.62 90.78 NA

2021.06
(Pre-operation)

5.04 13.05 1.63 2.75 0.76 140.60 16.90

2021.07
(Post-operation)

3.80 13.26 3.22 2.83 0.66 125.00 14.70

2021.10 5.58 21.52 0.49 2.76 0.70 134.60 15.20

2021.11.
(Pre- MWA)

NA 2.77 0.77 106 15.7

2021.11
(2 h Post-MWA)

NA 2.98 0.79 47.23 20.9

2022.01
(1month after MWA)

NA 2.24 0.97 48.2 15.2

2022.03
(3 month after MWA)

5.13 22.8 1.03 2.19 1.08 42.7 17.9
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the hypercalcemia was ignored at that time. Therefore, 
he did not receive a PTH examination, and this diagnosis 
was missed at that time. Hyperthyroidism and hyperpar-
athyroidism coexisted in this patient for nearly 10 years.

Accurate localization plays a crucial role in the treat-
ment and prognosis of the coexistence of hyperparathy-
roidism and toxic nodular goitre. An MIBI scan has a 
sensitivity of 70-90% for detecting parathyroid adenoma, 
making it the most precise method for the location of a 
single parathyroid adenoma diagnosis [18]. The retention 
of this tracer in parathyroid lesions is presumably related 
to the presence of mitochondria-rich oxyphil cells. How-
ever, false-positives and false negatives exist in the MIBI 
scan results. It has been reported that false-positive MIBI 
scans can be attributed to nodular goitre, thyroid adeno-
mas and metastatic thyroid cancer [19]. False-positive 
results occur when structures with mitochondria-rich 
tissues other than a parathyroid adenoma take up and 
concentrate the technetium 99mTc-labelled radiophar-
maceutical to a higher degree than surrounding tissues. 
The presence of cysts in parathyroid proliferative lesions, 
small size and multiple numbers of parathyroid lesions 
and ectopic glands also contribute to false negatives in 
parathyroid MIBI scans [20]. In the former examination 
of this patient, the increased MIBI uptake due to the toxic 
nodular goitre accounts for the misdiagnosis, suggest-
ing that false-positive MIBI results should be considered 
when hyperparathyroidism and nodular goitre coexist. In 
addition, the hot spot caused by the toxic nodular goitre 
in the MIBI scan may cause other weak focal to be unde-
tectable, which leads to false-negative results.

Moreover, the misdiagnosis of this patient was previ-
ously related to the selection of MIBI scan technologies. 
SPECT/CT provides both functional and anatomical 
data and has proven to be superior to planar SPECT for 
the precise localization and characterization of areas of 
marked uptake of radiotracers by MIBI corresponding 
to abnormal parathyroid glands [21]. In this case, pla-
nar imaging may lead to focal overlap, resulting in false 
negatives before surgery. Therefore, when no lesion was 
observed by planar imaging, ultrasound examination or 
intraoperative exploration, we selected SPECT/CT at the 
final admission. Eventually, SPECT/CT found a suspi-
cious lesion on the right side of the thyroid gland. Moreo-
ver, CEUS confirmed the presence of a blood-rich nodule 
at this location. This suggested a parathyroid adenoma 
and supported our location diagnosis.

It is currently believed that patients with recurrent and 
persistent hyperparathyroidism should have at least two 
preoperative localization methods to locate the diseased 
parathyroid in the same anatomical area before reop-
eration to reduce the risk of surgery [21]. Ultrasound 
and MIBI scans are still established techniques that are 

commonly utilized as first-line modalities [22]. Neverthe-
less, ultrasound may miss some small and deep parathy-
roid lesions and requires more empirical value. For this 
patient, to improve the diagnostic accuracy, we reexam-
ined the patient based on SPECT/CT combined with 
ultrasound and CEUS.

The current treatment strategies for PHPT mainly 
include surgery and ultrasound-guided percutaneous 
thermal ablation. In recent years, thermal ablation, 
such as MWA and radiofrequency ablation (RFA), has 
been proven effective in inactivating parathyroid nod-
ules and normalizing serum PTH and calcium levels 
[22]. A recent prospective study reported that MWA 
and surgical resection had similar cure rates in PHPT 
[23]. Reoperation for PHPT carries an increased risk 
for cure failure and incidence of complications, as 
postoperative scar formation and normal anatomical 
changes can increase the complexity and risks of para-
thyroid gland resection. This aggravates complications, 
such as recurrent laryngeal nerve injury and hypopar-
athyroidism [24, 25]. Therefore, ultrasound-guided 
MWA was selected. The serum PTH and calcium levels 
returned to their normal ranges after MWA, and CEUS 
further indicated the success of the treatment strategy.

In addition, the patient had a history of severe oste-
oporosis with bone calcium loss and vitamin D defi-
ciency for several years. The occurrence of ‘hungry 
bone syndrome’ which causes hypocalcaemia should 
be considered after treatment, and the degree of pre-
operative osteoporosis and the serum calcium, phos-
phorus, PTH and vitamin D levels may be related to the 
incidence and duration of hypocalcaemia. In addition, 
the presence of vitamin D deficiency could also lead to 
secondary elevated PTH levels. It has been previously 
reported that preoperative supplementation with vita-
min D under the monitoring of blood and urine cal-
cium is beneficial to reducing PTH levels and reducing 
the incidence of severe hypocalcaemia in postoperative 
patients [26, 27]. However, to avoid aggravating hyper-
calcemia, this patient was not administered vitamin 
D promptly before surgery, which deserves further 
reflection. In the postoperation period, vitamin D sup-
plementation was administered. Additionally, it is also 
for the sake of avoiding vitamin D deficiency induced 
normo-calcemic parathormone elevation (NPE) status 
after treatment [28, 29].

Abbreviations
MWA: Microwave ablation; PTH: Parathyroid hormone; PHPT: Primary hyper-
parathyroidism; CEUS: Contrast-enhanced ultrasound; TSH: Thyroid stimulating 
hormone; TRAb: Thyrotropin receptor antibody; MRI: Magnetic resonance 
imaging; CT: Computed tomography; SPECT/CT: Single-photon emission 
computed tomography combined with computed tomography; RFA: Radi-
ofrequency ablation.



Page 7 of 7Zhang et al. BMC Endocrine Disorders          (2022) 22:200  

Acknowledgements
Thanks for the support of the Chinese PLA General Hospital, Department of 
Endocrinology and the assistance of patient who participated in our study.

Authors’ contributions
WZ: Attended the patients and wrote the manuscript. FL: Shared his expertise 
on intervention ultrasound and wrote the manuscript. JD and YM: Made 
manuscript revision and organized MDT discussion. YW: Made manuscript 
revision and analyzed data. KC: Collected clinical data. ZL: Conceived this 
study and made manuscript revision. LZ: Conceived this study and managed 
patients’ outpatient follow-up. All authors proof read and approved the final 
manuscript.

Funding
No.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
The patient gave written consent for their clinical details along with identify-
ing images to be published in this study.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Endocrinology, The First Medical Center of PLA General Hos-
pital, 100853 Beijing, China. 2 Department of Endocrinology, Affiliated People’s 
Hospital, Zhejiang Provincial People’s Hospital, Hangzhou Medical College, 
Zhejiang Province 310003 Hangzhou, China. 3 Department of Interventional 
ultrasound, The First Medical Center of PLA General Hospital, 100853 Beijing, 
China. 

Received: 10 April 2022   Accepted: 29 July 2022

References
 1. Heizmann O, Viehl CT, Schmid R, Muller-Brand J, Muller B, Oertli D. Impact 

of concomitant thyroid pathology on preoperative workup for primary 
hyperparathyroidism. Eur J Med Res. 2009;14(1):37–41.

 2. Spanheimer PM, Weigel RJ. Management of patients with primary hyper-
parathyroidism and concurrent thyroid disease: an evolving field. Ann 
Surg Oncol. 2012;19(5):1428–9.

 3. Wagner B, Begic-Karup S, Raber W, Schneider B, Waldhausl W, Vierhapper 
H. Prevalence of primary hyperparathyroidism in 13387 patients with 
thyroid diseases, newly diagnosed by screening of serum calcium. Exp 
Clin Endocrinol Diabetes. 1999;107(7):457–61.

 4. Castellano E, Benso P, Attanasio R, Boriano A, Lauro C, Borretta G, et al. 
Surgical Approach to Primary Hyperparathyroidism in Patients with 
Concomitant Thyroid Diseases: A Retrospective Single Center Study. Int J 
Endocrinol. 2020;2020:2182539.

 5. McGowan DM, Vaswani A, Shperling I. Coexisting hyperparathyroidism 
with thyrotoxicosis. J Endocrinol Invest. 1991;14(4):305–10.

 6. Abboud B, Sleilaty G, Mansour E, El Ghoul R, Tohme C, Noun R, et al. 
Prevalence and risk factors for primary hyperparathyroidism in hyperthy-
roid patients. Head Neck-J Sci Spec. 2006;28(5):420–6.

 7. Nagaki S, Tachikawa E, Kodama H, Obara T, Osawa M, Nagata S. A case of 
Turner’s syndrome with Graves’ disease and primary hyperparathyroidism. 
SAGE Open Med Case Rep. 2021;9:2050313X211059002.

 8. Yokomoto M, Minamoto M, Utsunomiya D, Umakoshi H, Fukuoka T, 
Kondo S. Hypercalcemic crisis due to primary hyperparathyroidism occur-
ring concomitantly with Graves’ disease. Intern Med. 2015;54(7):813–8.

 9. He Y, Liu S, Guo H, Shi B. Incidental finding of papillary thyroid carci-
noma with BRAFV600E mutation in a patient with coexistent primary 
hyperparathyroidism and Graves’ hyperthyroidism. BMJ Case Rep. 
2014:bcr2013203436.

 10. Tachibana S, Sato S, Yokoi T, Nagaishi R, Akehi Y, Yanase T, et al. Severe 
hypocalcemia complicated by postsurgical hypoparathyroidism and 
hungry bone syndrome in a patient with primary hyperparathyroidism, 
Graves’ disease, and acromegaly. Intern Med. 2012;51(14):1869–73.

 11. Miani C, Bracale AM, Bresadola V, Motz E. Concomitant primary hyperpar-
athyroidism, Graves’ disease and vitamin D deficiency. Acta Otorhi-
nolaryngol Ital. 2003;23(3):199–202.

 12. Xiao H, Yu B, Wang S, Chen G. Concomitant Graves’ disease and primary 
hyperparathyroidism: the first case report in mainland of China and 
literature review. Chin Med J (Engl). 2002;115(6):939–41.

 13. Losa M, Mortini P, Minelli R, Giovanelli M. Coexistence of TSH-secreting 
pituitary adenoma and autoimmune hypothyroidism. J Endocrinol Invest. 
2006;29(6):555–9.

 14. Sato Y, Sakurai A, Miyamoto T, Hiramatsu K, Katai M, Furihata K, et al. 
Hyperfunctioning thyroid adenoma concomitant with papillary thyroid 
carcinoma, follicular thyroid adenoma and primary hyperparathyroidism. 
Endocr J. 1998;45(1):61–7.

 15. Vetshev PS, Zhivotov VA, Ablitsov AY, Drozhzhin AY, Sudilovskaya 
VV. [Combination of toxic multinodular goiter and primary hyper-
parathyroidism with rare ectopia of parathyroma]. Khirurgiia (Mosk). 
2020;(1):89-93.

 16. Bolko P, Jaskula M, Wasko R, Bednarek J, Sowinski J. A rare coexistence of 
primary hyperparathyroidism and hyperthyroidism due to toxic nodular 
goiter–a case report. Pol Arch Med Wewn. 2003;109(2):165–9.

 17. Korytnaya E, Rao NG, Mayrin JV. An unusual case of hypercalcemia associ-
ated with graves’ disease and vitamin d deficiency. Clin Med Insights 
Endocrinol Diabetes. 2011;4:25–8.

 18. Palestro CJ, Tomas MB, Tronco GG. Radionuclide imaging of the parathy-
roid glands. Semin Nucl Med. 2005;35(4):266–76.

 19. Norman JG, Jaffray CE, Chheda H. The false-positive parathyroid sesta-
mibi: a real or perceived problem and a case for radioguided parathyroid-
ectomy. Ann Surg. 2000;231(1):31–7.

 20. Ishii S, Sugawara S, Yaginuma Y, Kobiyama H, Hiruta M, Watanabe H, et al. 
Causes of false negatives in technetium-99 m methoxyisobutylisonitrile 
scintigraphy for hyperparathyroidism: influence of size and cysts in para-
thyroid lesions. Ann Nucl Med. 2020;34(12):892–8.

 21. SPECT/CT and US in Hyperparathyroidism. J Nucl Med. 2014;55(2):21n-2n.
 22. Wei Y, Peng CZ, Wang SR, He JF, Peng LL, Zhao ZL, et al. Effectiveness and 

Safety of Thermal Ablation in the Treatment of Primary Hyperparathy-
roidism: A Multicenter Study. J Clin Endocrinol Metab. 2021;106(9):2707–17.

 23. Liu F, Yu X, Liu Z, Qiao Z, Dou J, Cheng Z, et al. Comparison of ultrasound-
guided percutaneous microwave ablation and parathyroidectomy for 
primary hyperparathyroidism. Int J Hyperthermia. 2019;36(1):835–40.

 24. Benkhadoura M, Taktuk S, Alobedi R. Recurrent laryngeal nerve injury and 
hypoparathyroidism rates in reoperative thyroid surgery. Turkish J Surg. 
2017;33(1):14–8.

 25. Karakas E, Muller HH, Schlosshauer T, Rothmund M, Bartsch DK. Reopera-
tions for primary hyperparathyroidism-improvement of outcome over 
two decades. Langenbeck Arch Surg. 2013;398(1):99–106.

 26. Wilhelm SM, Wang TS, Ruan DT, Lee JA, Asa SL, Duh QY, et al. The Ameri-
can Association of Endocrine Surgeons Guidelines for Definitive Manage-
ment of Primary Hyperparathyroidism. JAMA Surg. 2016;151(10):959–68.

 27. Marcocci C, Bollerslev J, Khan AA, Shoback DM. Medical management of 
primary hyperparathyroidism: proceedings of the fourth International 
Workshop on the Management of Asymptomatic Primary Hyperparathy-
roidism. J Clin Endocrinol Metab. 2014;99(10):3607-18.

 28. Goldfarb M, Gondek S, Irvin GL 3rd, Lew JI. Normocalcemic parathor-
mone elevation after successful parathyroidectomy: long-term analysis of 
parathormone variations over 10 years. Surgery. 2011;150(6):1076–84.

 29. Beyer TD, Chen EL, Nilubol N, Prinz RA, Solorzano CC. Short-term 
outcomes of parathyroidectomy in patients with or without 25-hydroxy 
vitamin D insufficiency. J Surg Res. 2007;143(1):145–50.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Case report: coexistence of primary hyperparathyroidism with giant toxic nodular goiter
	Abstract 
	Background: 
	Case presentation: 
	Conclusion: 

	Background
	Case presentation
	Discussion and conclusions
	Acknowledgements
	References


