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Objective: In this study, we tried to evaluate retrospectively high levels of parathyroid 
hormone in patients who received parathyroidectomy due to primary hyperparathyroidism 
in the light of the literature search.

Methods: In this study, 121 patients who underwent surgery for primary hyperparathy-
roidism between September 2015 and December 2017 were retrospectively evaluated, ac-
cording to gender, preoperative calcium and PTH levels, postoperative calcium and PTH 
levels, diagnosis, histopathological results, type of surgery, follow-up time and recurrence. 
We excluded patients who were unreachable.

Results: Mean age was 54.83±12.56 (26–82). One hundred three patients were female 
(85.1%). One hundred nineteen patients were diagnosed (98.4%) as adenoma, whereas two 
patients were diagnosed as (1.6%) hyperplasia. According to histopathological results, 103 
(85.1%) adenoma, four (3.3%) carcinoma, four (3.3%) hyperplasia and 10 (8.2%) adenoma and 
papillary carcinoma of the thyroid were found. Preoperative mean PTH value  was 301.9±470  
pg/ml (79-3674 pg/ml). Preoperative mean calcium level  was 10.10 mg/dl  (10.10 - 13.07 
mg/dl). Postoperative mean PTH value  was 77.2±11.1 pg/ml (6.0- 907 pg/ml). Postperative 
mean calcium level  was 9.38±0.7 mg/dl  (6.3- 11.4 mg/dl). Mean value was 9.38±0.7 mg/dl. 
Mean follow-up time was 18.75±5.4 (8–28) months. Post-operative PTH elevation persisted 
in 17 (14.8%) patients. Nine (7.4%) of them had chronic kidney failure,  three (2.4%) patients 
suffered from vitamin D deficiency, and five (4.1%) cases had a recurrence.

Conclusion: Primary hyperparathyroidism is a rare disease. In the absence of postoperative 
PTH decrease and normocalcemic PTH elevation should be considered as well as recur-
rence. Renal diseases, bone hunger and Vitamin D deficiency should be evaluated.
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INTRODUCTION

Primary hyperparathyroidism is a general endocrine dis-
ease with prevalence of 0.3%.[1] Major causes remain as 
follows: adenoma (80–85%), hyperplasia (15–20%) and 
carcinoma (1%).[2] In hyperparathyroidism, ionized serum 
calcium (Ca) level is high and parathyroid hormone (PTH) 
level is reported to be high 80–90%.[3–5] Laboratory data 
(high PTH, high Ca, low phosphate) and radiological find-
ings (Ultrasound, Sestamibi scintigraphy) help diagnose 
primary hyperparathyroidism and localize the pathological 
gland. In atypical conditions that are difficult to diagnose, 
24 hours calcium levels in the urine sample and bone min-
eral dancytometrie are evaluated.[6] More attention should 
be required for the management of patients with asympto-

matic normocalcemic or moderate hypercalcemic primary 
hyperparathyroidism.[7]

In our study, we investigated patients who underwent 
parathyroidectomy for primary hyperparathyroidism in 
our clinic and whose PTH levels did not improve postop-
eratively and the possible causes. We retrospectively eva 
luated high parathyroid hormone levels and evaluated the 
results concerning vitamin D deficiency, renal function and 
recurrence in the light of literature.

MATERIALS AND METHODS

In this study, 121 patients who underwent surgery for pri-
mary hyperparathyroidism between September 2015 and 

Original Article

This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.

https://orcid.org/0000-0002-9581-4255
https://orcid.org/0000-0002-5725-0903


December 2017 were retrospectively evaluated, according 
to gender, preoperative calcium and PTH levels, postoper-
ative calcium and PTH levels, diagnosis, histopathological 
results, type of surgery, follow-up time and recurrence. 
PTH, Ca, phosphate, and alkaline phosphatase levels were 
measured in the diagnosis of patients. 24-hour urine cal-
cium level was investigated in atypical cases. Ultrasound 
and sestamibi scintigraphy were used as imaging methods. 
Computed tomography was performed if necessary.

The diagnosis of patients was made in the endocrine and 
metabolic polyclinic. The patients who were decided to 
operate by the council were operated. Each patient un-
derwent standard surgical therapy under general anestha-
sia. PTH and Ca levels were measured on the preop and 
postop first day and postop 1, 3, 6 months (normal value 
for calcium was considered as 8.3–10.2 mg/dl, whereas the 
normal value for PTH was considered as 15–80 pg/ml). 
PTH was measured using electro-immunoassay.[8] Patients 
who could not be reached and refused to work were not 
included in this study. Patients were followed for at least 
eight months. Mean follow-up time was 18.75±5.4 months. 
Postoperative elevation in PTH and Ca levels were reeval-
uated.

RESULTS

In this study, the mean age was 54.83±12.56 (26–82). One 
hundred three patients were female (85.1%). One hun-

dred nineteen patients were diagnosed (98.4%) as ade-
noma, whereas two were diagnosed as (1.6%) hyperplasia. 
According to histopathological results, 103 (85.1%) ade-
noma, four (3.3%) carcinoma, four (3.3%) hyperplasia and 
10 (8.2%) adenoma and papillary carcinoma of the thyroid 
were found (Table 1). The preoperative minimum PTH 
level was 79 pg/ml, whereas the maximum level was 3674 
pg/ml. Mean value was 301.9±470. Preoperative minimum 
calcium level was 10.10 mg/dl, whereas the maximum level 
was 13.07 mg/dl. Mean value was 11.42±0.7. Postoperative 
minimum PTH level was 6 pg/ml, whereas the maximum 
level was 907 pg/ml. Mean value was 77.2±111. Postoper-
ative minimum calcium level was 6.3 mg/dl, whereas the 
maximum level was 11.4 mg/dl. Mean value was 9.38±0.7 
mg/dl. Mean follow-up time was 18.75±5.4 (8–28). Post-
operative PTH increase continued in 17 (14.8%) patients 
(Table 2). Nine (7.4%) of them was treated in the nephrol-
ogy clinic due to renal diseases. Three patients (2.47%) 
suffered from Vitamin D deficiency. Five (4.1%) cases had 
a recurrence (Table 3).

DISCUSSION

Parathyroidectomy is the main treatment for primary hy-
perparathyroidism. After surgery, PTH and Ca levels also 
improve in most patients. However, some patients may 
not improve these parameters.[9] When we evaluate our 
patients with the literature, in our study, the majority of 
the patients were female (85.1%), this was correlated with 
the literature.[10,11]

The average age in the literature was between 51–67.[10] 
In our study, the mean age was 54.83±12.56 years. In gen-
eral, the adenoma is responsible for primary hyperparathy-
roidism.[11,12] In our study, we found adenoma in 85.1% of 
our cases. 

Surgical morbidity in various series was reported to be 
0–6.3%.[10,11,13] In our series, this rate was found to be 
0.83%. We detected seroma in one patient. The mortality 
rate is very low in the literature (0.9%).[12] Mortality is zero 
in our series. There are two studies related to thyroid 
pathologies.[12,14] In these cases, the type of surgical proce-
dure performed at the time of parathyroidectomy is not 
clear. In our 10 (8.2%) patients, thyroid malignancy was 
detected during the operation, and additionally, lobectomy 
was performed. Bergenfelz et al.[15] reported that mini-
mally invasive procedures are promising but do not show 
the coexisting thyroid pathology.

Inabnet et al.[16] implied systematic surgical exploration 
rather than minimal procedure since preoperative ses-
tamibi screening and ultrasound could not fully localize. 
Okudan et al.[17] reported that computed tomography was 
more accurate than ultrasound in determining preopera-
tive single adenoma in with a patient with primary hyper-
parathyroidism.

In our study, we were able to locate the gland. Thus, we did 
not apply extensive surgery. Thyroid US, sestamibi screen-
ing and computed tomography were sufficient for our cases.

Table 1. The outcome of pathology of patients with 
hiperparatroidizm

Pathology Patients

 n %

Adenoma 103 85.1
Carsinoma 4 3.3
Hyperplasia 4 3.3
Adenoma+thyroid papillary carcinoma 10 8.2
Total 121 100

Table 2. The levels of postoperative parathyroid hormone

Patients  Levels of postoperative
n (%) parathyroid hormone

104 (85.9) Normal
17 (14.1) High

Table 3. The etiology of high-level parathyroid hormone

Patients number (n=17) Etiology

9 Renal
3 Lack of Vitamin D 
5 Recurrence
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Nordenström et al.[18] detected 16% recurrence in 5-year 
follow-up and emphasized the importance of long-term 
follow-up. Although parathyroidectomy has been reported 
to be inadequate in patients with high PTH and calcium 
levels within six months,[19] normocalcemic PTH elevation 
(NPE) is observed in approximately 12–45% of the pa-
tients after successful parathyroidecto.[20,21] Relapsing pri-
mary hyperparathyroidism is present in 3–7% of patients 
with approximately high PTH levels.[22]

In our series, 17 (14.8%) patients showed high levels of 
PTH. Our recurrence rate (5 patients) was 4.1%. Our 
recurrence rate shows similarities with the literature.[22] 
Our rate of normocalcemic PTH elevation was 10.7% (12 
patients) with a high PTH level within six months after 
parathyroidecto. Of the five patients (4.1%) who were 
evaluated as recurrence, three patients were parathyroid 
carcinoma, and the other patients were paratroid hyper-
plasia and adenoma. Three patients with parathyroid car-
cinoma were found to have elevated PTH and calcium lev-
els on the first postoperative day. They were reoperated. 
PTH and calcium levels returned to normal. Of the other 
two cases with parathyroid hyperplasia that we considered 
recurrence PTH levels started to increase after one day 
postoperatively, the other with adenoma started to rise 
PTH levels after three months postoperatively. They reop-
erated. The values have returned to normal.

Nine cases (7.4%) of the remaining 12 (9.9%) cases were 
detected renal dysfunction and three cases were detected 
vitamin D deficiency. In these patients, PTH levels started 
to increase after three and six months. PTH levels began 
to decline with the treatment of those with vitamin D 
deficiency. Patients with renal dysfunction are followed in 
the Nephrology Clinic.

Our rate of NPE is low compared to the literature. This 
may be due to the short follow-up period.

The risk factors of NPE are not clear. In studies on this 
subject, vitamin D deficiency, bone hunger and renal dys-
function have been identified as potential risk factors.[23,24]

Some studies have identified NPE as a risk factor for re-
currence.[13,25] Many studies have shown that NPE is not 
associated with recurrence.[19]

Likewise, Solorzano et al.[25] reported that NPE did not 
show operative insufficiency but showed recurrence in 
some patients. In our study, NPE was detected in one of 
the five patients with recurrence.

The limitations of our study were retrospective and single-
center study.

CONCLUSION

Primary hyperparathyroidism is a rare disease. It is suc-
cessfully treated with parathyroidectomy. However, post-
operative hyperparathyroidism is detected in some pa-
tients. In this case, NPE should be considered, as well as 
recurrence. NPE can be due to bone hunger, vitamin D 

deficiency and renal dysfunction. Long-term prospective 
studies are needed to better evaluate hyperparathyroidism 
after parathyroidectomy.

Ethics Committee Approval

Approved by the local ethics committee (no: 2018/ 
514/144/11, date: 26.12.2018).

Informed Consent
Retrospective study.

Peer-review
Internally peer-reviewed.

Authorship Contributions
Concept: M.F.K.; Design: M.F.K.; Supervision: M.F.K., H.F.K.; 
Fundings: M.F.K.; Materials: M.F.K.; Data: M.F.K.; Analysis: 
M.F.K., H.F.K.; Literature search: M.F.K., H.F.K.; Writing: 
M.F.K.; Critical revision: H.F.K.

Conflict of Interest
None declared.

REFERENCES

1. Adami S, Marcocci C, Gatti D. Epidemiology of primary hyper-
parathyroidism in Europe. J Bone Miner Res 2002;17:N18–N23.

2. Marx SJ. Hyperparathyroid and hypoparathyroid disorders. N Engl J 
Med 2000;343:1863–75. [CrossRef ]

3. Glendenning P, Gutteridge DH, Retallack RW, Stuckey BG, Ker-
mode DG, Kent GN. High prevalence of normal total calcium 
and intact PTH in 60 patients with proven primary hyperparathy-
roidism: a challenge to current diagnostic criteria. Aust N Z J Med 
1998;28:173–8. 

4. Endres DB, Villanueva R, Sharp CF Jr, Singer FR. Immunochemi-
luminometric and immunoradiometric determinations of intact and 
total immunoreactive parathyrin: performance in the differential 
diagnosis of hypercalcemia and hypoparathyroidism. Clin Chem 
1991;37:162–8. [CrossRef ]

5. Nussbaum SR, Zahradnik RJ, Lavigne JR, Brennan GL, Nozawa-
Ung K, Kim LY, et al. Highly sensitive two-site immunoradiometric 
assay of parathyrin, and its clinical utility in evaluating patients with 
hypercalcemia. Clin Chem 1987;33:1364–7. [CrossRef ]

6. Silverberg SJ, Shane E, Jacobs TP, Siris ES, Gartenberg F, Seldin D, 
et al. Nephrolithiasis and bone involvement in primary hyperparathy-
roidism. Am J Med 1990;89:327–34. [CrossRef ]

7. Pérez-Soto R, Herrera MF. Primary hyperparathyroidism: are we do-
ing a good job?. Gland Surg 2019;8:581–2. [CrossRef ]

8. Nichols JH, Christtenson RH, Clarke W, Gronowski A, Hammett-
Stabler CA, Jacobs E et al. National Academy of Clinical Biochem-
istry Laboratory Medicine Practice Guidelines: Evidence Based 
Practice for Point of Care Testing. AACC Press; 2006. Available at: 
https://www.aacc.org/-/media/Files/Science-and-Practice/Prac-
tice-Guidelines/Point-of-Care-Testing/POCT-Entire-LMPG.pdf?
la=en&hash=FAB661858E6C81B5467B641C99E2EE6BA29D5
0F6. Accessed Apr 12, 2020.

9. Sackett WR, Barraclough B, Reeve TS, Delbridge LW. Worldwide 
trends in the surgical treatment of primary hyperparathyroidism 
in the era of minimally invasive parathyroidectomy. Arch Surg 
2002;137:1055–9. [CrossRef ]

10. Hessman O, Westerdahl J, Al-Suliman N, Christiansen P, Hellman P, 
Bergenfelz A. Randomized clinical trial comparing open with video-
assisted minimally invasive parathyroid surgery for primary hyper-

South. Clin. Ist. Euras.164

https://doi.org/10.1056/NEJM200012213432508
https://doi.org/10.1093/clinchem/37.2.162
https://doi.org/10.1093/clinchem/33.8.1364
https://doi.org/10.1016/0002-9343(90)90346-F
https://doi.org/10.21037/gs.2019.07.06
https://doi.org/10.1001/archsurg.137.9.1055


Kündeş. Parathyroid Hormone in Primary Hiperparatroidizm 165

parathyroidism. Br J Surg 2010;97:177–84. [CrossRef ]

11. Roman SA, Sosa JA, Mayes L, Desmond E, Boudourakis L, Lin R, 
et al. Parathyroidectomy improves neurocognitive deficits in patients 
with primary hyperparathyroidism. Surgery 2005;138:1121–8.

12. Hedbäck G, Tisell LE, Bengtsson BA, Hedman I, Oden A. Prema-
ture death in patients operated on for primary hyperparathyroidism. 
World J Surg 1990;14:829–36. [CrossRef ]

13. Shaha AR, Sarkar S, Strashun A, Yeh S. Sestamibi scan for preop-
erative localization in primary hyperparathyroidism. Head Neck 
1997;19:87–91. [CrossRef ]

14. Utiger RD. Treatment of primary hyperparathyroidism. N Engl J 
Med 1999;341:1301–2. [CrossRef ]

15. Bergenfelz A, Kanngiesser V, Zielke A, Nies C, Rothmund M. Con-
ventional bilateral cervical exploration versus open minimally inva-
sive parathyroidectomy under local anaesthesia for primary hyper-
parathyroidism. Br J Surg 2005;92:190–7. [CrossRef ]

16. Inabnet WB, Biertho L. Targeted parathyroid surgery: a series of 100 
consecutive patients. [Article in French] Ann Chir 2002;127:751–6. 

17. Okudan B, Seven B, Coskun N, Albayrak A. Comparison between 
single-photon emission computed tomography/computed tomog-
raphy and ultrasound in preoperative detection of parathyroid ade-
noma: retrospective review of an institutional experience. Nucl Med 
Commun 2019;40:1211–5. [CrossRef ]

18. Nordenström E, Westerdahl J, Bergenfelz A. Long-term follow-up of 
patients with elevated PTH levels following successful exploration for 
primary hyperparathyroidism. World J Surg 2004;28:570–5. [CrossRef ]

19. Goldfarb M, Gondek S, Irvin GL 3rd, Lew JI. Normocalcemic 
parathormone elevation after successful parathyroidectomy: long-
term analysis of parathormone variations over 10 years. Surgery 
2011;150:1076–84. [CrossRef ]

20. Carsello CB, Yen TW, Wang TS. Persistent elevation in serum 
parathyroid hormone levels in normocalcemic patients after parathy-
roidectomy: does it matter?. Surgery 2012;152:575–83. [CrossRef ]

21. Pawlowska M, Cusano NE. An overview of normocalcemic pri-
mary hyperparathyroidism. Curr Opin Endocrinol Diabetes Obes 
2015;22:413–21. [CrossRef ]

22. Oltmann SC, Maalouf NM, Holt S. Significance of elevated parathy-
roid hormone after parathyroidectomy for primary hyperparathy-
roidism. Endocr Pract 2011;17:57–62. [CrossRef ]

23. Westerdahl J, Valdemarsson S, Lindblom P, Bergenfelz A. Postop-
erative elevated serum levels of intact parathyroid hormone after 
surgery for parathyroid adenoma: sign of bone remineralization and 
decreased calcium absorption. World J Surg 2000;24:1323–9.

24. Yamashita H, Noguchi S, Moriyama T, Takamatsu Y, Sadanaga 
K, Uchino S, et al. Reelevation of parathyroid hormone level after 
parathyroidectomy in patients with primary hyperparathyroidism: 
importance of decreased renal parathyroid hormone sensitivity. 
Surgery 2005;137:419–25. [CrossRef ]

25. Solorzano CC, Mendez W, Lew JI, Rodgers SE, Montano R, Carneiro-
Pla DM, et al. Long-term outcome of patients with elevated parathyroid 
hormone levels after successful parathyroidectomy for sporadic primary 
hyperparathyroidism. Arch Surg 2008;143:659–63. [CrossRef ]

Amaç: Bu çalışmanın amacı kliniğimizde primer hiperparatiroidizm nedeni ile paratiroidektomi uygulanan hastalar da yüksek paratiroid hormon 
(PTH) seviyelerini geriye dönük olarak literatür eşliğinde irdelemek.

Gereç ve Yöntem: Eylül 2015, Aralık 2017 arasında kliniğimizde primer hiperparatiroidizm nedeni ile ameliyat edilen ve takip edilen 121 hasta 
yaş cinsiyet, ameliyat öncesi kalsiyum (Ca) ve PTH seviyeleri, ameliyat sonrası Ca ve PTH seviyeleri, tanı, patoloji sonuçları, yapılan ameliyat, 
takip süresi, nüks açısından geriye dönük olarak değerlendirildi. Kendilerine ulaşılamayan hastalar çalışmaya alınmadı.

Bulgular: Primer hiperparatiroidizm nedeni ile ameliyat edilen hastaların en küçüğü 26 yaşında, en büyüğü 82 yaşında olup yaş ortalaması 
54.83±12.56 idi. Bunların 103’ü (%85.1) kadın hasta idi. Klinik tanılarına göre hastaların 119’u (%98.4) adenom, ikisi (%1.6) hiperplazi idi. Pato-
lojik sonuçlarına göre ise 103 hasta (%85.1) adenom, dört hasta (%3.3) karsinom, dört hasta (%3,3) hiperplazi, 10 hasta (%8.2) adenom ve troid 
papiller karsinoma tanısı aldı. Ameliyat öncesi ortalama PTH seviyeleri 301.9±470 pg/ml (en düşük 79 pg/ml, en yüksek 3674 pg/ml), ortalama 
Ca seviyesi ise 11.42±0.7 mg/dl (en düşük 10.10 mg/dl, en yüksek 13.07 mg/dl) idi. Ameliyat sonrası ortalama PTH seviyesi 77.2±11.1 pg/
ml (en düşük 6.0 pg/ml, en yüksek 907 pg/ml), ortalama Ca seviyesi ise 9.38±0.7 mg/dl (en düşük 6.3 mg/dl, en yüksek 11.4 mg/dl) idi. Takip 
süresi minimum sekiz ay, maksimum 28 ay olup ortalama 18.75±5.4 ay idi. Ameliyat sonrası PTH yüksekliği 17 (%14.8) hastada devam etti. 
Dokuz (%7.4) hastada böbrek yetersizliği (bu hastalarda ameliyat sonrası PTH seviyesi normal olup üç-dört ay sonra yükselme tespit edildi), üç 
(%2.4) hastada vitamin D eksikliği ve beş (%4.1) hastada da nüks tespit edildi.

Sonuç: Pirimer hiperparatiroidizm nadir görülen bir hastalıktır. Ameliyat sonrası PTH seviyesi yüksek olan hastalarda nüks yanında normokalse-
mik PTH elevasyonu (NPE) ve buna sebep olan renal fonksiyon bozukluğu, kemik açlığı ve vitamin D eksikliği de göz önünde bulundurulmalıdır.

Anahtar Sözcükler: Hiperparatyroid; paratyroid hormon; paratyroidektomi.

Primer Hiperparatroidizmde Paratroidektomi Sonrası
Paratroid Hormon Yüksekliğinin Değerlendirilmesi
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