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Giriş
Parathormon (PTH) kemik metabolizmasının 
majör regülatör hormonudur. Eskiden sadece hi-
perkalsemi ayırıcı tanısında kullanılan PTH ölçü-
mü günümüzde osteoporoz ve metabolik kemik 
hastalıklarının ayırıcı tanısında “normokalsemik” 
durumlarda da ölçülmektedir. Primer hiperpara-
tiroidizm (PHPT) bir veya daha fazla paratiroid 
bezinden otonom PTH salgılanması ile ilişkilidir 
ve klinik prezantasyon geniş bir spektruma dağı-
lır(1). Bu spektrum içerisinde bulunan “normo-
kalsemik hiperparatiroidizm” tanımlaması ilk 
defa 2009 yılında 3. Enternasyonal Asemptomatik 
Primer Hiperparatiroidizm Çalıştayında yapıl-
mıştır(1). Paratiroid hastalıklarının spektrumu 
Şekil 1’de özetlenmiştir. Bu zamana kadar Nor-
mokalsemik Primer Hiperparatiroidi (NPHPT) 
prevalansı ve olası komplikasyonları ile ilgili bir-
çok çalışma yayınlanmış olsa da takip ve tedavi ile 
ilgili bir rehber yayınlanmamıştır çünkü verileri-
nin geldiği kohortlar sıkı tanı kriterlerinin uygu-
lanmadığı retrospektif çalışmalara aittir(2,3).
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lenmiştir. Normo, hipo ve hiperkalsemik bozukluklar
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2014’de yayınlanan 4. Enternasyonal asemptoma-
tik PHPT Çalıştayına göre NPHPT 3- 6 ay ara ile 
en az üç kez ölçülmüş persistan normal iyonize 
veya total kalsiyum (Ca) ile birlikte yüksek PTH 
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daha sık olması bu sebeplerden biridir(81). Ayrıca 
NPHPT’de paratiroid adenomları klasik PHPT’li 
hastalarınkinden daha küçük olduğundan birden 
fazla görüntüleme tekniğinin kullanımını gerekti-
rebilir. Adenom saptanamayan ya da birden fazla 
olan vakalarda cerrahi sonrası persistan hastalık 
görülme olasılığı yüksektir bu nedenle hedefe yö-
nelik cerrahi ya da minimal invaziv cerrahinin 
başarısı düşük olabilir(81). Bu durumda hastala-
rın büyük bir çoğunluğunda tercih edilecek yön-
tem bilateral boyun diseksiyonudur. Operasyon 
sırasında tüm paratiroid bezleri palpe edilir ve 
görüntülemelerde gözden kaçabilen anormal bo-
yuttaki bez veya bezler çıkarılır(82). Ancak bila-
teral boyun eksplorasyonu da yüzde yüz güvenli 
bir cerrahi yöntem değildir. Operasyon sırasında 
intraoperatif PTH ölçümü cerrahinin başarısını 
arttırabilir ancak bu hastalarda PTH düşüşü kla-
sik PHPT’li hastalarda olduğu kadar hızlı olmaz. 
Bu nedenle NPHPT’li hastalarda intraoperatif 

ölçüm yaparken cerrahinin süresi gereksiz yere 
uzayabilir(82)Bu bulgular NPHPT’li hastalarda 
cerrahinin komplikasyonları düzelttiği anlamına 
gelmemektedir ve bu şekilde algılanmamalıdır.

NPHPT’li hastalarda remisyonu tanımlamak 
da oldukça güçtür. Post operatif dönemde rekü-
ren PTH yüksekliği daha çok azalmış kalsiyum 
ve D vitamini alımına veya aşikar ya da subklinik 
aç kemik sendromuna bağlıdır(83). Ancak mul-
tigland hastalığın NHPT de hiç de nadir olmadığı 
göz önünde tutulduğunda post operatif dönem-
de sebat eden PTH yüksekliğinin ayırıcı tanısını 
yapmak güç olacaktır. Cerrahinin kemik mineral 
yoğunluğu, nefrolithiasis, kemik kırık riski gibi 
komplikasyonlar üzerindeki etkinliğinin araştırıl-
dığı çalışma yoktur(83). Hastaya cerrahi endikas-
yonlarını açık şekilde anlatmak ve hem hasta hem 
de cerrahın operasyonun en iyi seçenek olduğunu 
düşündüğü zamanda yapmak önemlidir.

Kaynaklar
1.	 Silverberg SJ, Lewiecki EM, Mo-

sekilde L, Peacock M, Rubin MR. 
Presentation of asymptomatic pri-
mary hyperparathyroidism: pro-
ceedings of the third international 
workshop. J Clin Endocrinol Me-
tab. 2009;94(2):351-65.

2.	 Zavatta G, Clarke BL. Normocal-
cemic Primary Hyperparathyro-
idism: Need for a Standardized 
Clinical Approach. Endocrinol 
Metab (Seoul). 2021;36(3):525-35.

3.	 Cusano NE, Silverberg SJ, Bilezi-
kian JP. Normocalcemic primary 
hyperparathyroidism. J Clin Den-
sitom. 2013;16(1):33-9.

4.	 Bilezikian JP, Brandi ML, Eas-
tell R, Silverberg SJ, Udelsman 
R, Marcocci C, et al. Guidelines 
for the management of asympto-
matic primary hyperparathyroi-
dism: summary statement from 
the Fourth International Work-
shop. J Clin Endocrinol Metab. 
2014;99(10):3561-9.

5.	 Zavatta G, Clarke BL. Normo-
calcemic Hyperparathyroidism: 
A Heterogeneous Disorder Of-
ten Misdiagnosed? JBMR Plus. 
2020;4(8):e10391.

6.	 Fuleihan Gel H, Bouillon R, Clar-
ke B, Chakhtoura M, Cooper C, 
McClung M, et al. Serum 25-Hyd-
roxyvitamin D Levels: Variability, 
Knowledge Gaps, and the Concept 
of a Desirable Range. J Bone Mi-
ner Res. 2015;30(7):1119-33.

7.	 Harvey A, Hu M, Gupta M, Butler 
R, Mitchell J, Berber E, et al. A new, 
vitamin D-based, multidimensi-
onal nomogram for the diagnosis 
of primary hyperparathyroidism. 
Endocr Pract. 2012;18(2):124-31.

8.	 Bouillon R, Marcocci C, Carme-
liet G, Bikle D, White JH, Daw-
son-Hughes B, et al. Skeletal and 
Extraskeletal Actions of Vitamin 
D: Current Evidence and Outs-
tanding Questions. Endocr Rev. 
2019;40(4):1109-51.

9.	 Holick MF, Binkley NC, Bischof-
f-Ferrari HA, Gordon CM, Hanley 
DA, Heaney RP, et al. Evaluation, 
treatment, and prevention of vita-
min D deficiency: an Endocrine 
Society clinical practice guide-
line. J Clin Endocrinol Metab. 
2011;96(7):1911-30.

10.	 Camacho PM, Petak SM, Binkley 
N, Diab DL, Eldeiry LS, Farooki A, 
et al. American Association of Cli-
nical Endocrinologists/American 

College of Endocrinology Clinical 
Practice Guidelines for the Diag-
nosis and Treatment of Postmeno-
pausal Osteoporosis-2020 Update. 
Endocr Pract. 2020;26(Suppl 1):1-
46.

11.	 Giustina A, Adler RA, Binkley 
N, Bollerslev J, Bouillon R, Daw-
son-Hughes B, et al. Consensus 
statement from 2(nd) Internatio-
nal Conference on Controversies 
in Vitamin D. Rev Endocr Metab 
Disord. 2020;21(1):89-116.

12.	 Applewhite MK, White MG, 
Tseng J, Mohammed MK, Mercier 
F, Kaplan EL, et al. Normohor-
monal primary hyperparathyroi-
dism is a distinct form of primary 
hyperparathyroidism. Surgery. 
2017;161(1):62-9.

13.	 Stallings VA, Mondick JT, Schall JI, 
Barrett JS, Wilson M, Mascaren-
has MR. Diagnosing malabsorp-
tion with systemic lipid profiling: 
pharmacokinetics of pentadeca-
noic acid and triheptadecanoic 
acid following oral administrati-
on in healthy subjects and subje-
cts with cystic fibrosis. Int J Clin 
Pharmacol Ther. 2013;51(4):263-
73.

14.	 Khaki-Khatibi F, Qujeq D, Kashi-



Paratiroid Hastalıkları220

fard M, Moein S, Maniati M, Va-
ghari-Tabari M. Calprotectin in 
inflammatory bowel disease. Clin 
Chim Acta. 2020;510:556-65.

15.	 Madeo B, Kara E, Cioni K, Vezza-
ni S, Trenti T, Santi D, et al. Serum 
Calcium to Phosphorous (Ca/P) 
Ratio Is a Simple, Inexpensive, and 
Accurate Tool in the Diagnosis of 
Primary Hyperparathyroidism. 
JBMR Plus. 2018;2(2):109-17.

16.	 Madeo B, De Vincentis S, Repaci 
A, Altieri P, Vicennati V, Kara E, 
et al. The calcium-to-phospho-
rous (Ca/P) ratio in the diagno-
sis of primary hyperparathyroi-
dism and hypoparathyroidism: 
a multicentric study. Endocrine. 
2020;68(3):679-87.

17.	 Schou A, Jorgensen NR, Maro 
VP, Kilonzo K, Ramaiya K, Siron-
ga J, et al. The circadian rhythm 
of calcium and bone homeosta-
sis in Maasai. Am J Hum Biol. 
2022;34(8):e23756.

18.	 Fraser WD, Ahmad AM, Vora JP. 
The physiology of the circadian 
rhythm of parathyroid hormone 
and its potential as a treatment for 
osteoporosis. Curr Opin Nephrol 
Hypertens. 2004;13(4):437-44.

19.	 Smith LM, Gallagher JC. Referen-
ce range for 24-h urine calcium, 
calcium/creatinine ratio, and cor-
relations with calcium absorption 
and serum vitamin D metabolites 
in normal women. Osteoporos Int. 
2021;32(3):539-47.

20.	 Bowers GN, Jr., Brassard C, Sena 
SF. Measurement of ionized cal-
cium in serum with ion-selective 
electrodes: a mature technology 
that can meet the daily service ne-
eds. Clin Chem. 1986;32(8):1437-
47.

21.	 Forster J, Monchik JM, Martin 
HF. A comparative study of se-
rum ultrafiltrable, ionized, and 
total calcium in the diagnosis of 
primary hyperparathyroidism in 
patients with intermittent or no 
elevation in total calcium. Surgery. 
1988;104(6):1137-42.

22.	 Maruani G, Hertig A, Paillard 
M, Houillier P. Normocalcemic 
primary hyperparathyroidism: 
evidence for a generalized tar-
get-tissue resistance to parathy-
roid hormone. J Clin Endocrinol 
Metab. 2003;88(10):4641-8.

23.	 Balenga N, Azimzadeh P, Hogue 

JA, Staats PN, Shi Y, Koh J, et al. 
Orphan Adhesion GPCR GPR64/
ADGRG2 Is Overexpressed in Pa-
rathyroid Tumors and Attenuates 
Calcium-Sensing Receptor-Medi-
ated Signaling. J Bone Miner Res. 
2017;32(3):654-66.

24.	 McKenna MJ, Crowley RK, 
Twomey PJ, Kilbane MT. Renal 
Phosphate Handling: Indepen-
dent Effects of Circulating FGF23, 
PTH, and Calcium. JBMR Plus. 
2021;5(2):e10437.

25.	 Coe FL, Canterbury JM, Firpo JJ, 
Reiss E. Evidence for secondary 
hyperparathyroidism in idiopat-
hic hypercalciuria. J Clin Invest. 
1973;52(1):134-42.

26.	 Som M, Stroup JS. Primary hy-
perparathyroidism and pregnan-
cy. Proc (Bayl Univ Med Cent). 
2011;24(3):220-3.

27.	 Babic Leko M, Pleic N, Gunjaca I, 
Zemunik T. Environmental Fac-
tors That Affect Parathyroid Hor-
mone and Calcitonin Levels. Int J 
Mol Sci. 2021;23(1).

28.	 Griebeler ML, Kearns AE, Ryu E, 
Thapa P, Hathcock MA, Melton 
LJ, 3rd, et al. Thiazide-Associated 
Hypercalcemia: Incidence and 
Association With Primary Hy-
perparathyroidism Over Two De-
cades. J Clin Endocrinol Metab. 
2016;101(3):1166-73.

29.	 Hagag P, Revet-Zak I, Hod N, 
Horne T, Rapoport MJ, Weiss M. 
Diagnosis of normocalcemic hy-
perparathyroidism by oral calci-
um loading test. J Endocrinol In-
vest. 2003;26(4):327-32.

30.	 Raikou VD. Serum phosphate 
and chronic kidney and cardi-
ovascular disease: Phosphorus 
potential implications in gene-
ral population. World J Nephrol. 
2021;10(5):76-87.

31.	 Schini M, Jacques RM, Oakes 
E, Peel NFA, Walsh JS, Eastell R. 
Normocalcemic Hyperparathyroi-
dism: Study of its Prevalence and 
Natural History. J Clin Endocrinol 
Metab. 2020;105(4).

32.	 Bland JM, Altman DG. Me-
asurement error. BMJ. 
1996;313(7059):744.

33.	 Garcia-Martin A, Reyes-Garcia 
R, Munoz-Torres M. Normocal-
cemic primary hyperparathyroi-
dism: one-year follow-up in one 
hundred postmenopausal women. 

Endocrine. 2012;42(3):764-6.
34.	 Bilezikian JP, Silverberg SJ. Nor-

mocalcemic primary hyperparat-
hyroidism. Arq Bras Endocrinol 
Metabol. 2010;54(2):106-9.

35.	 Lundgren E, Hagstrom EG, Lun-
din J, Winnerback K, Roos J, Ljun-
ghall S, et al. Primary hyperparat-
hyroidism revisited in menopausal 
women with serum calcium in the 
upper normal range at populati-
on-based screening 8 years ago. 
World J Surg. 2002;26(8):931-6.

36.	 Bordier P, Ryckewart A, Gue-
ris J, Rasmussen H. On the pat-
hogenesis of so-called idiopat-
hic hypercalciuria. Am J Med. 
1977;63(3):398-409.

37.	 Palmieri S, Eller-Vainicher C, Ca-
iroli E, Morelli V, Zhukouskaya 
VV, Verga U, et al. Hypercalciuria 
May Persist After Successful Pa-
rathyroid Surgery and It Is Asso-
ciated With Parathyroid Hyperp-
lasia. J Clin Endocrinol Metab. 
2015;100(7):2734-42.

38.	 Ledger GA, Burritt MF, Kao PC, 
O’Fallon WM, Riggs BL, Khosla S. 
Abnormalities of parathyroid hor-
mone secretion in elderly women 
that are reversible by short term 
therapy with 1,25-dihydroxyvita-
min D3. J Clin Endocrinol Metab. 
1994;79(1):211-6.

39.	 Cosman F, Nieves J, Horton J, 
Shen V, Lindsay R. Effects of est-
rogen on response to edetic acid 
infusion in postmenopausal oste-
oporotic women. J Clin Endocri-
nol Metab. 1994;78(4):939-43.

40.	 Vincent A, Riggs BL, Atkinson 
EJ, Oberg AL, Khosla S. Effect of 
estrogen replacement therapy on 
parathyroid hormone secretion in 
elderly postmenopausal women. 
Menopause. 2003;10(2):165-71.

41.	 Lundgren E, Rastad J, Thrufjell E, 
Akerstrom G, Ljunghall S. Popula-
tion-based screening for primary 
hyperparathyroidism with serum 
calcium and parathyroid hormo-
ne values in menopausal women. 
Surgery. 1997;121(3):287-94.

42.	 Berger C, Almohareb O, Lang-
setmo L, Hanley DA, Kovacs CS, 
Josse RG, et al. Characteristics of 
hyperparathyroid states in the Ca-
nadian multicentre osteoporosis 
study (CaMos) and relationship to 
skeletal markers. Clin Endocrinol 
(Oxf). 2015;82(3):359-68.



Normokalsemik Primer Hiperparatiroidizm 221

43.	 Kontogeorgos G, Trimpou P, La-
ine CM, Olerod G, Lindahl A, 
Landin-Wilhelmsen K. Normo-
calcaemic, vitamin D-sufficient 
hyperparathyroidism - high pre-
valence and low morbidity in 
the general population: A long-
term follow-up study, the WHO 
MONICA project, Gothenburg, 
Sweden. Clin Endocrinol (Oxf). 
2015;83(2):277-84.

44.	 Rosario PW, Calsolari MR. Nor-
mocalcemic Primary Hyperpa-
rathyroidism in Adults Without a 
History of Nephrolithiasis or Fra-
ctures: A Prospective Study. Horm 
Metab Res. 2019;51(4):243-7.

45.	 Cusano NE, Maalouf NM, Wang 
PY, Zhang C, Cremers SC, Ha-
ney EM, et al. Normocalcemic 
hyperparathyroidism and hypo-
parathyroidism in two commu-
nity-based nonreferral popula-
tions. J Clin Endocrinol Metab. 
2013;98(7):2734-41.

46.	 Vignali E, Cetani F, Chiavistelli 
S, Meola A, Saponaro F, Centoni 
R, et al. Normocalcemic primary 
hyperparathyroidism: a survey in 
a small village of Southern Italy. 
Endocr Connect. 2015;4(3):172-8.

47.	 Palermo A, Jacques R, Gossiel F, 
Reid DM, Roux C, Felsenberg D, 
et al. Normocalcaemic hypoparat-
hyroidism: prevalence and effect 
on bone status in older women. 
The OPUS study. Clin Endocrinol 
(Oxf). 2015;82(6):816-23.

48.	 Charopoulos I, Tournis S, Tro-
vas G, Raptou P, Kaldrymides P, 
Skarandavos G, et al. Effect of 
primary hyperparathyroidism on 
volumetric bone mineral density 
and bone geometry assessed by 
peripheral quantitative computed 
tomography in postmenopausal 
women. J Clin Endocrinol Metab. 
2006;91(5):1748-53.

49.	 Silverberg SJ, Shane E, Jacobs TP, 
Siris E, Bilezikian JP. A 10-year 
prospective study of primary hy-
perparathyroidism with or wit-
hout parathyroid surgery. N Engl 
J Med. 1999;341(17):1249-55.

50.	 Palermo A, Naciu AM, Tabacco 
G, Falcone S, Santonati A, Maggi 
D, et al. Clinical, Biochemical, and 
Radiological Profile of Normocal-
cemic Primary Hyperparathyro-
idism. J Clin Endocrinol Metab. 
2020;105(7).

51.	 Siprova H, Frysak Z, Soucek M. 
Primary Hyperparathyroidism, 
with a Focus on Management of 
the Normocalcemic Form: To Tre-
at or Not to Treat? Endocr Pract. 
2016;22(3):294-301.

52.	 Diaz-Soto G, de Luis Roman D, 
Jauregui OI, Briongo L, Rome-
ro E, Perez-Castrillon JL. Tra-
becular Bone Score in Patients 
with Normocalcemic Hyper-
parathyroidism. Endocr Pract. 
2016;22(6):703-7.

53.	 Cesareo R, Di Stasio E, Vescini F, 
Campagna G, Cianni R, Pasqua-
lini V, et al. Effects of alendrona-
te and vitamin D in patients with 
normocalcemic primary hyper-
parathyroidism. Osteoporos Int. 
2015;26(4):1295-302.

54.	 Chen G, Xue Y, Zhang Q, Xue T, 
Yao J, Huang H, et al. Is Normo-
calcemic Primary Hyperparat-
hyroidism Harmful or Harm-
less? J Clin Endocrinol Metab. 
2015;100(6):2420-4.

55.	 Lemos ALP, Andrade SRL, Pon-
tes LLH, Teixeira PMC, Bandeira 
E, Bandeira LC, et al. High Rate 
of Occult Urolithiasis in Normo-
calcemic Primary Hyperparathy-
roidism. Kidney Blood Press Res. 
2019;44(5):1189-95.

56.	 Tang J, Mettler P, McFann K, 
Chonchol M. The association 
of prevalent kidney stone dise-
ase with mortality in US adults: 
the National Health and Nut-
rition Examination Survey 
III, 1988-1994. Am J Nephrol. 
2013;37(5):501-6.

57.	 Brardi S, Cevenini G, Verdacchi T, 
Romano G, Ponchietti R. Use of 
cinacalcet in nephrolithiasis asso-
ciated with normocalcemic or hy-
percalcemic primary hyperparat-
hyroidism: results of a prospective 
randomized pilot study. Arch Ital 
Urol Androl. 2015;87(1):66-71.

58.	 Amaral LM, Queiroz DC, Marqu-
es TF, Mendes M, Bandeira F. 
Normocalcemic versus Hypercal-
cemic Primary Hyperparathyro-
idism: More Stone than Bone? J 
Osteoporos. 2012;2012:128352.

59.	 Cakir I, Unluhizarci K, Tanriverdi 
F, Elbuken G, Karaca Z, Kelestimur 
F. Investigation of insulin resistan-
ce in patients with normocalcemic 
primary hyperparathyroidism. 
Endocrine. 2012;42(2):419-22.

60.	 Marques TF, Vasconcelos R, Di-
niz E, Rego D, Griz L, Bandeira F. 
Normocalcemic primary hyper-
parathyroidism in clinical prac-
tice: an indolent condition or a 
silent threat? Arq Bras Endocrinol 
Metabol. 2011;55(5):314-7.

61.	 Tordjman KM, Greenman Y, Osher 
E, Shenkerman G, Stern N. Chara-
cterization of normocalcemic pri-
mary hyperparathyroidism. Am J 
Med. 2004;117(11):861-3.

62.	 Lowe H, McMahon DJ, Rubin 
MR, Bilezikian JP, Silverberg SJ. 
Normocalcemic primary hyper-
parathyroidism: further charac-
terization of a new clinical phe-
notype. J Clin Endocrinol Metab. 
2007;92(8):3001-5.

63.	 Koumakis E, Souberbielle JC, 
Sarfati E, Meunier M, Maury E, 
Gallimard E, et al. Bone mineral 
density evolution after successful 
parathyroidectomy in patients 
with normocalcemic primary hy-
perparathyroidism. J Clin Endoc-
rinol Metab. 2013;98(8):3213-20.

64.	 Silverberg SJ, Bilezikian JP. “Inci-
pient” primary hyperparathyro-
idism: a “forme fruste” of an old 
disease. J Clin Endocrinol Metab. 
2003;88(11):5348-52.

65.	 Wade TJ, Yen TW, Amin AL, 
Wang TS. Surgical management 
of normocalcemic primary hy-
perparathyroidism. World J Surg. 
2012;36(4):761-6.

66.	 Saxena T, Ali AO, Saxena M. Pat-
hophysiology of essential hyper-
tension: an update. Expert Rev 
Cardiovasc Ther. 2018;16(12):879-
87.

67.	 Tomaschitz A, Ritz E, Pieske B, 
Rus-Machan J, Kienreich K, Ver-
heyen N, et al. Aldosterone and 
parathyroid hormone interactions 
as mediators of metabolic and car-
diovascular disease. Metabolism. 
2014;63(1):20-31.

68.	 Aydin C, Polat SB, Dirikoc A, Og-
men B, Cuhaci N, Ersoy R, et al. 
Evaluation of postural parathyroid 
hormone change in patients with 
primary hyperparathyroidism. Int 
J Endocrinol. 2014;2014:628010.

69.	 Rossi GP, Lenzini L. Vitamin D 
supplementation: a novel therapy 
for aldosteronism? Nat Rev En-
docrinol. 2020;16(6):303-4.

70.	 Kometani M, Yoneda T, Aono D, 
Gondoh-Noda Y, Matsuoka T, Hi-



Paratiroid Hastalıkları222

gashitani T, et al. Primary Aldos-
teronism with Parathyroid Hor-
mone Elevation: A Single-center 
Retrospective Study. Intern Med. 
2021;60(7):993-8.

71.	 Eastell R, Brandi ML, Costa AG, 
D’Amour P, Shoback DM, Thak-
ker RV. Diagnosis of asymptoma-
tic primary hyperparathyroidism: 
proceedings of the Fourth Inter-
national Workshop. J Clin Endoc-
rinol Metab. 2014;99(10):3570-9.

72.	 Mesquita PN, Dornelas Leao Leite 
AP, Chagas Crisostomo SD, Veras 
Filho E, da Cunha Xavier L, Ban-
deira F. Evaluation of coronary 
calcium score in patients with 
normocalcemic primary hyper-
parathyroidism. Vasc Health Risk 
Manag. 2017;13:225-9.

73.	 Pepe J, Colangelo L, Sonato C, 
Occhiuto M, Ferrara C, Del Fat-
tore A, et al. Echocardiographic 
Findings in Patients with Nor-
mocalcemic Primary Hyperpa-
rathyroidism Compared with Fin-
dings in Hypercalcemic Primary 
Hyperparathyroid Patients and 
Control Subjects. Endocr Pract. 
2021;27(1):21-6.

74.	 Bollerslev J, Sjostedt E, Rejnmark 
L. Cardiovascular consequen-
ces of parathyroid disorders in 
adults. Ann Endocrinol (Paris). 

2021;82(3-4):151-7.
75.	 Karras SN, Koufakis T, Tsekmeki-

dou X, Antonopoulou V, Zebeka-
kis P, Kotsa K. Increased parath-
yroid hormone is associated with 
higher fasting glucose in individu-
als with normocalcemic primary 
hyperparathyroidism and predia-
betes: A pilot study. Diabetes Res 
Clin Pract. 2020;160:107985.

76.	 Karras S, Annweiler C, Kiortsis D, 
Koutelidakis I, Kotsa K. Impro-
ving Glucose Homeostasis after 
Parathyroidectomy for Normocal-
cemic Primary Hyperparathyroi-
dism with Co-Existing Prediabe-
tes. Nutrients. 2020;12(11).

77.	 Pacifici R. Role of Gut Microbi-
ota in the Skeletal Response to 
PTH. J Clin Endocrinol Metab. 
2021;106(3):636-45.

78.	 Bannani S, Christou N, Guerin C, 
Hamy A, Sebag F, Mathonnet M, 
et al. Effect of parathyroidectomy 
on quality of life and non-speci-
fic symptoms in normocalcaemic 
primary hyperparathyroidism. Br 
J Surg. 2018;105(3):223-9.

79.	 Voss L, Nobrega M, Bandeira L, 
Griz L, Rocha-Filho PAS, Bande-
ira F. Impaired physical function 
and evaluation of quality of life 
in normocalcemic and hypercal-
cemic primary hyperparathyroi-

dism. Bone. 2020;141:115583.
80.	 Pretorius M, Lundstam K, Hellst-

rom M, Fagerland MW, Godang 
K, Mollerup C, et al. Effects of 
Parathyroidectomy on Quality of 
Life: 10 Years of Data From a Pros-
pective Randomized Controlled 
Trial on Primary Hyperparathy-
roidism (the SIPH-Study). J Bone 
Miner Res. 2021;36(1):3-11.

81.	 Trinh G, Rettig E, Noureldine SI, 
Russell JO, Agrawal N, Mathur 
A, et al. Surgical Management of 
Normocalcemic Primary Hyper-
parathyroidism and the Impa-
ct of Intraoperative Parathyroid 
Hormone Testing on Outcome. 
Otolaryngol Head Neck Surg. 
2018;159(4):630-7.

82.	 Graves CE, McManus CM, Cha-
bot JA, Lee JA, Kuo JH. Bioche-
mical Profile Affects IOPTH Ki-
netics and Cure Rate in Primary 
Hyperparathyroidism. World J 
Surg. 2020;44(2):488-95.

83.	 Sho S, Kuo EJ, Chen AC, Li N, 
Yeh MW, Livhits MJ. Biochemical 
and Skeletal Outcomes of Parath-
yroidectomy for Normocalcemic 
(Incipient) Primary Hyperpa-
rathyroidism. Ann Surg Oncol. 
2019;26(2):539-46.


