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Abstract
Musculoskeletal manifestations in primary hyperparathyroidism (PHPT) range from 13% to 93% encompassing pseudogout, vertebral fracture, 
myopathy, and cord compression. Though pseudogout has been the most prevalent musculoskeletal condition in PHPT, rarely reports of acute 
gouty attacks in large joints including the knee have been reported in the literature. Here we detail a unique case of PHPT presenting with 
acute severe bilateral knee joint inflammatory arthritis accompanied by occasional abdominal pain. Joint aspiration fluid study revealed extra-
cellular monosodium urate crystals exhibiting strong negative birefringence on polarized light microscopy suggestive of acute gouty arthritis. 
Hypercalcemia and hypophosphatemia with high intact parathyroid hormone (iPTH) confirmed the diagnosis of PHPT and a right inferior parathy-
roid adenoma was localized. Parathyroidectomy resulted in statistically significant clinical improvement of the debilitating joint manifestations, 
and the patient was able to walk again without support. Although the incidence of gout is increasing because of an overall increase in metabolic 
syndrome prevalence, a higher prevalence than in the general population is reported in PHPT. Serum uric acid levels positively correlate with 
serum iPTH levels in PHPT, and parathyroidectomy leads to a reduction in levels. Acute inflammatory joint pain due to urate crystal deposition 
in a large joint like the knee is an uncommonly reported condition in PHPT. Identifying the correct etiology in such a case can result in marked 
clinical improvement in the joint manifestations following surgical cure of hyperparathyroidism.
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Abbreviations: iPTH, intact parathyroid hormone; MSU, monosodium urate; NHANES, National Health and Nutrition Examination Survey; PHPT, primary hyper-
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Musculoskeletal manifestations in primary hyperparathyr-
oidism (PHPT) range from 13% to 93% in primary hyper-
parathyroid patients. It encompasses a variety of pathological 
conditions starting from pseudogout to back pain, arthralgia, 
vertebral fracture, generalized bone pains, muscle weakness, 
pseudoclubbing, shoulder rotator cuff tear, to sacral fracture, 
cord compression, gout, paraplegia, myotonic dystrophy, ero-
sive spondyloarthropathy, and ankylosis of the sacroiliac joint 
[1-3]. Neuropsychiatric and rheumatological manifestations 
are lesser recognized associations in PHPT. PHPT presenting 
primarily as a joint complaint is rare. In this case report we 
present a patient with a unique case of PHPT presenting as 
acute large-joint inflammatory arthritis (bilateral knee joints) 
ultimately diagnosed to have acute gout that resolved with 
surgical removal of the parathyroid tumor.

Case Presentation
A 30-year-male patient presented with complaints of bilateral 
knee pain and swelling for 10 days. Further enquiry revealed 
a history of recurrent flank pain with passage of stones in the 
urine. The patient was diagnosed to have right renal calculi a 
few months back. There was no history of fever, hematuria, 

oral or genital ulcerations, redness of the eyes, altered bowel 
habits, blood in the stool, or fractures. No similar illness was 
reported in the family. The initial examination suggested a 
case of inflammatory large-joint arthritis without any in-
volvement of small joints or axial skeleton. The involved knee 
joints were swollen, warm, red, and so exquisitely tender that 
the patient had difficulty walking without support (Fig. 1).

The laboratory parameters (Table 1) were significant for an-
emia, hypercalcemia, hypercalciuria, mild renal dysfunction, 
elevated intact parathyroid hormone (iPTH) values with vita-
min D in the insufficient range. Ultrasonography of the abdo-
men showed bilateral renal calculi with mild hydronephrosis. 
Bone mineral density by dual-energy x-ray absorptiometry 
showed Z scores of –3.3 at the lumbosacral spine, –3.8 at the 
femoral neck, and –6.8 at the distal 1/3 radius.

High-resolution ultrasound revealed a hyperechoic linear 
margin of the articular cartilage indicating crystal deposition 
as a double contour sign involving the knee and ankle joint 
(Fig. 2). Hyperechoic gouty tophaceous deposits were also de-
tected along the peritendinous aspect of the tendo Achilles 
and patellar tendon on ultrasound. Bilateral knee magnetic 
resonance imaging revealed moderate joint effusion along 
with synovial thickening. There were changes of grade IV 
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chondromalacia patella with multifocal areas of chondral loss 
along the patellofemoral and tibiofemoral joints.

Knee joint aspirated synovial fluid was turbid in appearance. 
The string test was less than 5 cm. The improved Neubauer 
chamber count showed 1600 WBC/cumm. Smears showed 
predominantly acute inflammatory cells along with extracel-
lular monosodium urate (MSU) crystals both in groups and 
singly scattered. These crystals were needle shaped with sharp 
edges and exhibited strong negative birefringence on polar-

ized light microscopy suggestive of acute gouty arthritis. The 
crystals that were parallel to the polarizer were yellow in ap-
pearance, whereas those that were perpendicular appeared 
blue (Fig. 3).

Skeletal survey revealed changes of hyperparathyroidism in 
the form of subperiosteal resorption along the radial aspect of 
the second and third distal phalanges in bilateral hand radio-
graphs along with salt and pepper appearance of the skull. 
Ultrasound of the neck detected a well-defined homogenous 
hypoechoic solid nodule with mildly increased vascularity pos-
terior and inferior to the right lobe of thyroid suggestive of a 
parathyroid adenoma (Fig. 4). Four-dimensional computed 
tomography (4D-CT) of the neck showed a single right infer-
ior parathyroid adenoma which was confirmed in the 99mTc 
Sestamibi SPECT-CT and a final diagnosis of primary hyper-
parathyroidism (PHPT) with a right inferior parathyroid aden-
oma.

For the joint symptoms, the patient was put on nonsteroidal 
anti-inflammatory drugs and colchicine was added. There 
was some relief in pain although the antalgic gait per-
sisted. The patient successfully underwent a right inferior 
parathyroidectomy with intraoperative PTH monitoring 
(PTH values of 1210 pg/mL at incision, 168 pg/mL at 5 min, 
122 pg/mL at 15 min).

The patient’s postsurgical course was largely unevent-
ful and he did not experience any tetany. On follow-up at 8 
weeks, there was marked clinical improvement with consid-
erable reduction in pain and knee joint swelling (see Fig. 1). 
iPTH values on follow-up were 23.1 and 59.5 pg/mL with 
serum calcium 9.37 mg/dL, phosphorus 4.2 mg/dL, alkaline 
phosphatase 103 IU/L, and 25-hydroxyvitamin D 37.5  ng/
mL. The anemia improved with hemoglobin 13.5 g/dL (bone 
marrow biopsy was not performed), serum uric acid (SUA) 
4.6 mg/dL, and creatinine 1.3 mg/dL. Currently the patient 
can walk without any functional limitation and is on vitamin 
D and calcium supplementation.

Discussion
PHPT, the disease of “bones, stones, and groans” has become 
a “silent” disease in most populations. Asymptomatic PHPT 
is the most common presentation of the disease [4-7]. In de-
veloped nations, about 15% of patients with PHPT present 
with overt symptoms (kidney stones and osteoporotic frac-
tures) [8], whereas this figure is higher in countries where 

Figure 1. Clinical images of bilateral knee joints. A, Bilateral knee joint swelling. B, Resolution of swelling in both knee joints after parathyroid surgery.

Table 1. Laboratory parameters of patient at baseline

Parameter Value Reference range 

Hemoglobin, g/dL 8.1 13.5-16.5

TLC, /cu mm 8250 4000-11000

MCV, fl 86.6 82-98

Platelet count, /cu mm 2.45 × 105 1.5-4.0 × 105

Creatinine, mg/dL 1.4 0.84-1.25

Sodium, meq/L 135 135-145

Potassium, meq/L 3.5 3.5-5.5

Iron, μg/dL 75 70-180

Ferritin, ng/mL 815.3 18-341

TIBC, μg/dL 173 240-450

Fasting plasma 
glucose, mg/dL

90 70-100

Uric acid, mg/dL 5.4 3.5-7.2

TSH, mIU/L 1.94 0.5-3.5

Prolactin, ng/dL 11.6 4.02-18.14

Calcium, mg/dL 10.4, 10.4 8.2-10.2

Phosphorus, mg/dL 2.74, 2.86 2.5-4.5

25(OH)D, ng/mL 28.4 < 20 deficiency  
20-29 insufficiency  
30-100 sufficiency

iPTH, pg/mL 1404 18.5-88

ALP, IU/L 467 52-171

24-h urinary calcium, 
mg/d

353.24 100-300

24-h urinary uric acid, 
mg/d

480 250-750

Abbreviations: 25(OH)D, 25-hydroxyvitamin D; ALP, alkaline 
phosphatase; iPTH, intact parathyroid hormone; MCV, mean corpuscular 
volume; TIBC, total iron-binding capacity; TLC, total leukocyte count; 
TSH, thyrotropin.
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routine laboratory screening is less common [9-13]. The 
“nontraditional” aspects of PHPT are attracting particular 
attention, including risk factors for cardiovascular disease 
such as hypertension, phenotype IV lipoproteinemia, insulin 
resistance, and cardiovascular dysfunction, and lesser recog-
nized associations like neuropsychiatric and rheumatological 
manifestations. Our case highlights such an uncommon pres-
entation of large-joint gouty arthritis in PHPT.

The usual presentation of PHPT in Europe and North 
America is asymptomatic, whereas in India “symptomatic” 
PHPT is seen in more than 90% cases, with higher indices 
of the disease (fractures, renal calculi, pancreatitis), observed 
iPTH values, and tumor weight. Vitamin D deficiency being 
highly prevalent also contributes to the burden of disease and 
higher iPTH levels.

In addition to the skeletal manifestations (classic bone 
disease, osteitis fibrosa cystica—degranulation of the skull 
[so-called salt and pepper appearance], distal tapering of the 
clavicles, subperiosteal bone resorption, brown tumors, and 
bone cysts), rheumatological symptoms of excess PTH have 
been described [14-16]. PHPT is associated both with cal-
cium pyrophosphate crystal deposition disease [17, 18] and 
hyperuricemia or gout [19]. The most prevalent joint mani-

festation in PHPT has been pseudogout. PHPT presenting as 
acute monoarticular or oligoarticular arthritis is rare in the 
literature. Moreover, surgical cure of hyperparathyroidism 
has also been associated with pseudogout [20-22].

Gout as a complication of hyperuricemia is an increasingly 
prevalent inflammatory arthritis in recent times in the midst 
of increasing individuals with metabolic syndrome and obes-
ity [23]. Hyperuricemia and gout have been described in an-
ecdotal case reports and case series of PHPT [1, 24-26]. Data 
from a randomized trial based on men older than 40 years [27] 
and another community population study of men aged 70 years 
and older [28] have shown a statistically significant association 
between PTH and SUA levels. This suggests that a substan-
tial biological influence of PTH on SUA level may exist. In a 
cross-sectional study, serum PTH level was positively correlated 
with SUA level, and the PTH level was statistically significantly 
higher in patients with hyperuricemia than normouricemia 
[29]. Data from 8316 participants in the National Health and 
Nutrition Examination Survey (NHANES) 2003 to 2006 using 
weighted logistic regression showed that serum PTH levels 
were independently associated with SUA levels and frequency 
of hyperuricemia at the population level [30]. The increase of 
UA was in parallel with the increase of PTH, and PTH in the 
highest quartile had statistically significantly higher serum UA 
than those in the lowest quartile. Chen et al [31] also concluded 
from the NHANES data that serum UA was positively correl-
ated with elevated PTH levels, especially at an estimated glom-
erular filtration rate of less than 60 mL/min/1.73 m2.

The association between PTH and UA is further supported by 
the use of cinacalcet (allosteric activator of the calcium-sensing 
receptor and acts to suppress PTH level) in secondary hyper-
parathyroidism (SHPT). Cinacalcet can substantially reduce the 
increase of serum UA levels in SHPT without affecting renal 
function. After 12 weeks of cinacalcet treatment, serum UA 
level decreased together with the reduction of PTH in patients 
with SHPT undergoing dialysis [32]. It is interesting to note 
that hyperuricemia-induced vitamin D deficiency and hyper-
parathyroidism can further aggravate bone remodeling disturb-
ances in UA-related bone loss and dramatically increase fracture 
risk [33]. A possible explanation for the association of gout and 
hyperparathyroidism is the increased levels of serum urate that 
have been described in some cohorts of patients with PHPT 
[14]. Though hyperuricemia has been known to be associated 
with hyperparathyroidism, as far as we are aware the kind of 

Figure 2. (Left): Ultrasound images of joints. A, Knee joint. B, Ankle joint: Arrows show the hyperechoic band at the cartilage-synovial interface due to 
monosodium urate crystal deposition on the cartilage surface. Knee and ankle joint effusion is also evident. (Right). Ultrasound imaging of the neck. A, 
Transverse image showing a well- circumscribed hypoechoic solid mass lesion (arrow) posterior to the right lobe of the thyroid. B, Color Doppler image, 
longitudinal view shows peripheral vascularity in the solid nodule.

Figure 3. Synovial fluid showing needle-shaped monosodium urate 
crystals exhibiting strong negative birefringence on polarized light 
microscopy.
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acute gouty knee arthritis seen in our patient has not been pre-
viously reported. In one report, a lytic lesion initially assumed 
to be a brown tumor was found on joint aspiration to contain 
urate deposits [34]. Singly scattered needle-shaped extracellular 
MSU crystals with sharp edges and exhibiting strong negative 
birefringence on polarized light microscopy were seen from the 
knee joint aspirate and synovial fluid analysis in our patient (see 
Fig. 4). During acute gout arthritis attacks, crystallization of 
needle-shaped MSU and infiltration of neutrophils are charac-
teristic features in the synovial fluid.

Our patient had presented with features of bilateral in-
flammatory knee arthritis that initially were thought to be 
of rheumatological origin (possibilities included seronegative 
rheumatoid arthritis, psoriatic arthropathy, or acute rheum-
atic fever) or infectious origin (septic arthritis).

The patient’s associated nonspecific abdominal pain initially 
gave us some clue about the possibility of hypercalcemia and 
hyperparathyroidism. Maddegedara et al [35] reported a case 
of atypical oligoarthritis primarily involving the small joints 
of hands initially treated as rheumatoid arthritis but disease-
modifying anti-rheumatoid drugs were ineffective. The patient 
was eventually diagnosed with PHPT and the symptoms re-
solved after successful parathyroidectomy. As we know in gout, 
the metatarsophalangeal joint is the most common joint to be 
involved but the knee joint may also be affected. Our patient did 
not have any particular precipitating factors like hypouricemic 
therapy, any surgery, excess alcohol consumption, or any kind 
of trauma. SUA was normal. UA levels can be normal or low 
in acute episodes because of the uricosuric nature of inflam-
matory cytokines, which actually limits the diagnostic value of 
SUA measurements during acute attacks [36].

Imaging plays a vital role in the assessment and evalu-
ation of patients with suspected hyperparathyroidism and the 
identification of the cause and related complications. In our 
case, ultrasound and magnetic resonance imaging played a 
crucial role in identifying the pattern and the extent of the 
arthritis and the pattern of crystal deposition that supported 
the diagnosis of gouty arthritis. The double contour sign on  
ultrasound indicates a hyperechoic band over the articular 
cartilage due to deposition of MSU crystals along the joints 
[37].

In a National Institutes of Health case series, 20 of 56 patients 
with hyperparathyroidism had SUA levels greater than 7 mg/dL; 

after parathyroidectomy, SUA levels decreased by more than 
1 mg/dL in 64% of these patients [38]. Randomized controlled 
trials have also found that hyperuricemia or gout is associated 
with the use of teriparatide (recombinant human PTH) [39, 40]. 
In data from the Fracture Prevention Trial, use of teriparatide 
in a large sample size of more than 17 000 postmenopausal 
women increased the incidence of hyperuricemia episodes in 
a dose-dependent manner, although the attack of gout did not 
reach clinical significance [41]. Notable advances have been 
made in the physiology of proximal tubular urate transport. 
Elevated PTH levels are thought to reduce renal UA transport in 
proximal renal tubules and excretion leading to hyperuricemia 
in PHPT patients, although the exact mechanism remains un-
clear [42]. Multiple transporters (both secretary and absorptive) 
at both the basolateral and apical membrane have been iden-
tified [43-46]. PTH would be expected to have more-negative 
effects on net proximal tubular urate reabsorption, given that 
proximal tubular salt (Na+-Cl–) and urate transport are regu-
lated in parallel and PTH is a potent inhibitor of NHE3, a crit-
ical apical transporter for proximal tubular salt absorption [47]. 
Thus, PTH would be expected to have more inhibitory effects 
on net proximal tubular urate reabsorption. Another factor 
could be downregulation of ABCG2 expression in renal prox-
imal tubules and intestines, resulting in decreased excretion of 
UA via the kidneys and intestines.

Parathyroidectomy in PHPT results in the improve-
ment of UA levels and eliminates the biochemical risks of 
hyperuricemia including gout [48]. Similarly Yoneda and 
colleagues [49] demonstrated serum UA was statistically sig-
nificantly higher in patients with PHPT and improved after 
parathyroid adenoma removal. Our patient has now been on 
more than 6 months of follow-up after parathyroid surgery 
and his knee joint swelling has dramatically improved with 
no recurrence of acute gouty attacks.

Conclusion
Gout in PHPT is a rare entity. However, the association of 
hyperuricemia in PHPT cannot be denied and has been re-
ported in various case series and larger studies with a patho-
physiological basis. This is probably the first case report 
illustrating large knee joint acute gouty arthritis due to PHPT. 
A detailed history, thorough clinical examination, and a sim-

Figure 4. A, X-ray of the skull right lateral view showing classical “salt and pepper” appearance. B and C, Single-photon emission computed 
tomography (SPECT)-CT imaging of the neck showing a radiotracer avid well circumscribed soft tissue density lesion 1.8 × 2.0 × 3.6 cm, lying posterior 
and medial to the inferior pole of right lobe of thyroid gland suggestive of single right inferior parathyroid adenoma.
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ple calcium and phosphate levels pointed to the diagnosis. 
A high index of suspicion in bone-joint rheumatology clin-
ics would serve to correctly identify PHPT as an underlying  
pathology in such cases. It would be interesting to screen for 
PTH levels in gout patients in a larger data set to get a truer 
picture of this association.

Financial Support
This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors.

Disclosures
The authors have nothing to disclose.

Data Availability
Some or all data sets generated during and/or analyzed during 
the present study are not publicly available but are available 
from the corresponding author on reasonable request.

References
 1. Mallette LE, Bilezikian  JP, Heath DA, Aurbach GD. Primary hy-

perparathyroidism: clinical and biochemical features. Medicine 
(Baltimore). 1974;53(2):127-146.

 2. Pappu R, Jabbour SA, Regianto AM, Reginato AJ. Musculoskeletal 
manifestations of primary hyperparathyroidism. Clin Rheumatol. 
2016;35(12):3081-3087.

 3. Favus  MJ, Slovik  DM. Primer on the metabolic bone diseases 
and disorders of mineral metabolism. The Endocrinologist. 
1994;4(2):148-149. 

 4. Albright  F, Aub  JC, Bauer  W. Hyperparathyroidism: a common 
and polymorphic condition as illustrated by seventeen proved cases 
from one clinic. JAMA 1934;102(16):1276-1287.

 5. Heath  H, Hodgson  SF, Kennedy  MA. Primary hyperparathy-
roidism. Incidence, morbidity, and potential economic impact in a 
community. N Engl J Med. 1980;302(4):189-193.

 6. Silverberg  SJ. Natural history of primary hyperparathyroidism. 
Endocrinol Metab Clin North Am. 2000;29(3):451-464.

 7. Nilsson IL, Yin L, Lundgren E, Rastad J, Ekbom A. Clinical presen-
tation of primary hyperparathyroidism in Europe—nationwide co-
hort analysis on mortality from nonmalignant causes. J Bone Miner 
Res. 2002;17(Suppl 2):N68-N74.

 8. Bilezikian JP, Bandeira L, Khan A, Cusano NE. Hyperparathyroidism. 
Lancet 2018;391(10116):168-178.

 9. Oliveira UEM, Ohe MN, Santos RO, et al. Analysis of the diag-
nostic presentation profile, parathyroidectomy indication and bone 
mineral density follow-up of Brazilian patients with primary hyper-
parathyroidism. Braz J Med Biol Res. 2007;40(4):519-526.

 10. Zhao L, Liu  JM, He XY, et al. The changing clinical patterns of 
primary hyperparathyroidism in Chinese patients: data from 
2000 to 2010 in a single clinical center. J Clin Endocrinol Metab. 
2013;98(2):721-728.

 11. Maskey  R, Panchani  R, Varma  T, Goyal  A. Primary hyperpar-
athyroidism in India: a cocktail of contemporary and classical 
presentations: lesson from 47 cases. Indian J Endocrinol Metab. 
2013;17(Suppl 1):S209-S211.

 12. Jha S, Jayaraman M, Jha A, Jha R, Modi KD, Kelwadee JV. Primary 
hyperparathyroidism: a changing scenario in India. Indian J 
Endocrinol Metab 2016;20(1):80-83.

 13. Arya AK, Kumari P, Bhadada SK, et al. Progressive rise in the preva-
lence of asymptomatic primary hyperparathyroidism in India: data 
from PHPT registry. J Bone Miner Metab. 2021;39(2):253-259.

 14. Bywaters EG, Dixon AS, Scott  JT. Joint lesions of hyperparathy-
roidism. Ann Rheum Dis. 1963;22(3):171-187.

 15. Zvaifler NJ, Reefe WE, Black RL. Articular manifestations in pri-
mary hyperparathyroidism. Arthritis Rheum. 1962;5(3):237-249.

 16. Helliwell  M. Rheumatic symptoms in primary hyperparathy-
roidism. Postgrad Med J. 1983;59(690):236-240.

 17. Rynes RI, Merzig EG. Calcium pyrophosphate crystal deposition 
disease and hyperparathyroidism: a controlled, prospective study. J 
Rheumatol. 1978;5(4):460-468.

 18. Alexander GM, Dieppe PA, Doherty M, Scott DG. Pyrophosphate 
arthropathy: a study of metabolic associations and laboratory data. 
Ann Rheum Dis. 1982;41(4):377-381.

 19. Broulik PD, Stĕpán JJ, Pacovský V. Primary hyperparathyroidism 
and hyperuricaemia are associated but not correlated with 
indicators of bone turnover. Clin Chim Acta. 1987;170(2-3): 
195-200.

 20. Bilezikian  JP, Connor  TB, Aptekar  R, et  al. Pseudogout after 
parathyroidectomy. Lancet. 1973;1(7801):445-446.

 21. Kobayashi S, Sugenoya A, Takahashi S, et al. Two cases of acute 
pseudogout attack following parathyroidectomy. Endocrinol Jpn. 
1991;38(3):309-314.

 22. White JC, Brandt FB, Geelhoed GW. Acute pseudogout following 
parathyroidectomy. Am Surg. 1988;54(8):506-509.

 23. Zhu  Y, Pandya  BJ, Choi  HK. Comorbidities of gout and 
hyperuricemia in the US general population: NHANES 2007-2008. 
Am J Med. 2012;125(7):679-687.e1.

 24. Mintz DH, Canary JJ, Carreon G, Kyle LH. Hyperuricemia in hy-
perparathyroidism. N Engl J Med. 1961;265:112-115.

 25. Scott  JT, Dixon  AS, Bywaters  EG. Association of 
hyperuricaemia and gout with hyperparathyroidism. Br Med J. 
1964;1(5390):1070-1073.

 26. Christensson T. Serum urate in subjects with hypercalcaemic hyper-
parathyroidism. Clin Chim Acta. 1977;80(3):529-533.

 27. Dalbeth N, Horne A, Gamble GD, et al. The effect of calcium sup-
plementation on serum urate: analysis of a randomized controlled 
trial. Rheumatology (Oxford). 2009;48(2):195-197.

 28. Nabipour I, Sambrook PN, Blyth FM, et al. Serum uric acid is asso-
ciated with bone health in older men: a cross-sectional population-
based study. J Bone Miner Res. 2011;26(5):955-964.

 29. Chin KY, Nirwana SI, Ngah WZW. Significant association between 
parathyroid hormone and uric acid level in men. Clin Interv Aging. 
2015;10:1377-1380.

 30. Hui  JY, Choi  JWJ, Mount  DB, Zhu  Y, Zhang  Y, Choi  HK. The 
independent association between parathyroid hormone levels and 
hyperuricemia: a national population study. Arthritis Res Ther. 
2012;14(2):R56.

 31. Chen  W, Roncal-Jimenez  C, Lanaspa  M, et  al. Uric acid 
suppresses 1 alpha hydroxylase in vitro and in vivo. Metabolism. 
2014;63(1):150-160.

 32. Sugimoto  R, Watanabe  H, Ikegami  K, et  al. Down-regulation of 
ABCG2, a urate exporter, by parathyroid hormone enhances urate 
accumulation in secondary hyperparathyroidism. Kidney Int. 
2017;91(3):658-670.

 33. Lin KM, Lu CL, Hung KC, et al. The paradoxical role of uric acid 
in osteoporosis. Nutrients. 2019;11(9):2111.

 34. Thomas E, Leroux  JL, Serre  I, et al. Tophaceous gout of the pa-
tella with primary hyperparathyroidism. Clin Exp Rheumatol. 
1995;13(2):263-265.

 35. Madegedara D, Bandara AR, Rathnayake RMDHM, Nakandala S. 
A rare presentation of a rare disease—primary hyperparathy-
roidism presenting as polyarthritis—a case report. Endocrinol 
Res Metab. 2018;2(1):8. Accessed April 26, 2021. https://www.
imedpub.com/abstract/a-rare-presentation-of-a-rare-disease--
primary-hyperparathyroidism-presenting-as-polyarthritis--a-case-
report-22533.html

 36. Neer  RM, Arnaud  CD, Zanchetta  JR, et  al. Effect of parathy-
roid hormone (1-34) on fractures and bone mineral density 
in postmenopausal women with osteoporosis. N  Engl J Med. 
2001;344(19):1434-1441.

 37. Filippucci E, Scirè CA, Delle Sedie A, et al. Ultrasound imaging for 
the rheumatologist. XXV. Sonographic assessment of the knee in 

https://www.imedpub.com/abstract/a-rare-presentation-of-a-rare-disease--primary-hyperparathyroidism-presenting-as-polyarthritis--a-case-report-22533.html
https://www.imedpub.com/abstract/a-rare-presentation-of-a-rare-disease--primary-hyperparathyroidism-presenting-as-polyarthritis--a-case-report-22533.html
https://www.imedpub.com/abstract/a-rare-presentation-of-a-rare-disease--primary-hyperparathyroidism-presenting-as-polyarthritis--a-case-report-22533.html
https://www.imedpub.com/abstract/a-rare-presentation-of-a-rare-disease--primary-hyperparathyroidism-presenting-as-polyarthritis--a-case-report-22533.html


6 Journal of the Endocrine Society, 2022, Vol. 6, No. 4

patients with gout and calcium pyrophosphate deposition disease. 
Clin Exp Rheumatol. 2010;28(1):2-5.

 38. Saag  KG, Shane  E, Boonen  S, et  al. Teriparatide or alendronate 
in glucocorticoid-induced osteoporosis. N Engl J Med. 
2007;357(20):2028-2039.

 39. Miller  PD, Schwartz  EN, Chen  P, Misurski  DA, Krege  JH. 
Teriparatide in postmenopausal women with osteoporosis and mild 
or moderate renal impairment. Osteoporos Int. 2007;18(1):59-68.

 40. Hisatome I, Ishimura M, Sasaki N, et al. Renal handling of urate 
in two patients with hyperuricemia and primary hyperparathy-
roidism. Intern Med. 1992;31(6):807-811.

 41. Kolz  M, Johnson  T, Sanna  S, et  al; EUROSPAN Consortium; 
ENGAGE Consortium; PROCARDIS Consortium; KORA Study; 
WTCCC. Meta-analysis of 28,141  individuals identifies common 
variants within five new loci that influence uric acid concentrations. 
PLoS Genet. 2009;5(6):e1000504.

 42. Choi  HK, Zhu  Y, Mount  DB. Genetics of gout. Curr Opin 
Rheumatol. 2010;22(2):144-151.

 43. So  A, Thorens  B. Uric acid transport and disease. J Clin Invest. 
2010;120(6):1791-1799.

 44. Wright AF, Rudan I, Hastie ND, Campbell HA. A “complexity” of 
urate transporters. Kidney Int. 2010;78(5):446-452.

 45. Cappuccio FP, Strazzullo P, Farinaro E, Trevisan M. Uric acid me-
tabolism and tubular sodium handling. Results from a population-
based study. JAMA. 1993;270(3):354-359.

 46. Collazo R, Fan L, Hu MC, Zhao H, Wiederkehr MR, Moe OW. 
Acute regulation of Na+/H+ exchanger NHE3 by parathyroid hor-
mone via NHE3 phosphorylation and dynamin-dependent endocy-
tosis. J Biol Chem. 2000;275(41):31601-31608.

 47. Bergenfelz  A, Bladström  A, Their  M, Nordenström  E, 
Valdemarsson  S, Westerdahl  J. Serum levels of uric acid and di-
abetes mellitus influence survival after surgery for primary hy-
perparathyroidism: a prospective cohort study. World J Surg. 
2007;31(7):1393-1400; discussion 1401-1402.

 48. Duh QY, Morris RC, Arnaud CD, Clark OH. Decrease in serum 
uric acid level following parathyroidectomy in patients with pri-
mary hyperparathyroidism. World J Surg. 1986;10(4):729-736.

 49. Yoneda M, Takatsuki K, Tomita A. Parathyroid function and uric 
acid metabolism [article in Japanese]. Nihon Naibunpi Gakkai 
Zasshi. 1983;59(11):1738-1751.


	Case Presentation
	Discussion
	Conclusion

