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Abstract
Aim: Previous studies using different methods for PTH measurement have found a mild to moderate 
correlation between iPTH and gland weight. The aim of this study was to describe the relationship 
between parathyroid hormone and parathyroid adenoma volume, in patients with parathyroid 
adenomas as predictive value.

Material and Methods: The multicenteric study was prepared by retrospectively collecting data 
from 244 patients with parathyroid adenoma who underwent parathyroidectomy and followed up 
between 2010 and 2020.

Results: Two hundred forty and four (female/male = 203/41) patients with a mean age of 51.41 
[min-max: 17 to 88] years. The mean iPTH concentrations preoperatively were 584.27 ng/L [min-
max: 18.9 to 5011ng/L]. The mean diameter of adenoma of patients was 2,865 mm3 [min-max: 0.119 
to 42.3 mm3]. After parathyroidectomy, PTH values were reevaluated and found as 47.2 ng/L [min-
max: 0.2 to 903 ng/L]. In the patients with large parathyroid adenoma volume, preoperative PTH 
hormone values were statistically significantly higher (p=0.001).

Conclusion: Our current study found a positive association between baseline i PTH levels and 
adenoma weight. These results suggest that serum iPTH level may be useful in predicting 
parathyroid adenoma volume.
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Introduction
Primary Hyperparathyroidism (PHPT) has been becoming a more recognized endocrine disease 

with the development of multichannel chemistry screening tests. PHPT is characterized by elevated 
plasma calcium levels with elevated or inappropriately normal serum concentration of intact 
Parathyroid Hormone (iPTH). The average annual incidence of Primary Hyperparathyroidism 
(PHPT) is 51 per 100,000 population [1]. Most cases (85% to 87%) are caused by a solitary Parathyroid 
Adenoma (PTA) [2]. Detection and excision of all enlarged parathyroid tissue in the first surgery 
is the main goal of operative treatment in PHPT, due to the lower success rate and the significant 
increase in mortality and morbidity of the second exploration. Therefore, the ability to estimate the 
size of a parathyroid adenoma and determine its approximate location can greatly aid the surgeon 
before the operation [3]. Although there is a wide variety of endocrinological and imaging studies' 
including ultrasonography, intraoperative PTH assays, scintigraphy, Magnetic Resonance Imaging 
(MRI), and Computed Tomography (CT), a unique study has not shown that parathyroid adenomas 
are precisely defined in all patients. Previous studies using different methods for PTH measurement 
have found a mild to moderate correlation between iPTH and gland weight [4]. The aim of this 
study was to describe the relationship between parathyroid hormone and parathyroid adenoma 
volume, in patients with parathyroid adenomas as predictive value.

Methods
The multicenteric study was prepared by retrospectively collecting data from 244 patients with 

parathyroid adenoma who underwent parathyroidectomy and followed up between 2010 and 
2020. The protocol of the study was revised and approved by the institutional committee and each 
patient was provided informed consent before participating in the study. All of the operations were 
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performed by two surgeons with the same experience. No relationship 
was seen between adenoma weight and age or sex of patients. 
Patients with parathyroid carcinoma, parathyroid hyperplasia, 
multiple adenomas, secondary or tertiary HPT, and those with 
serum creatinine more than 1.5 mg/dl were excluded. Preoperative 
and postoperative blood samples were taken from the patients and 
their PTH values were compared and the relation of these PTH values 
with the volume of parathyroid adenoma was evaluated. Parathyroid 
adenoma localization was tried to be determined radiologically before 
the operation. Correlation coefficients were calculated for surgically 
removed parathyroid adenoma volume with preoperative serum 
iPTH. The data collected by the research were processed by program 
package SPSS (version 20). Probability values of less than 0.05 were 
considered significant.

Results
Two hundred forty and four (female/male = 203/41) patients 

with a mean age of 51.41 [min-max: 17 to 88] years were enrolled 
into the study. The mean iPTH concentrations preoperatively were 
584.27 ng/L [min-max: 18.9 to 5011 ng/L]. The mean diameter of 
adenoma of patients was 2,865 mm3 [min-max: 0.119 to 42.3 mm3]. 
After parathyroidectomy, PTH values were reevaluated and found 
as 47.2 ng/L [min-max: 0.2 to 903 ng/L]. In the patients with large 
parathyroid adenoma volume, preoperative PTH hormone values 
were statistically significantly higher (p=0.001) (Figure 1).

At the operation, parathyroid adenomectomy was performed 
in the mediastinum of 15 patients (6.1%), the right upper pole of 11 
patients (4.5%), the right lower pole of 104 patients (42.6%), the left 
upper pole of 15 patients (6.1%), the left lower pole of 91 patients 
(37.3%), and the multiple foci of 8 patients (3.3%).

On ultrasound, the adenoma was not seen in 19 patients, while 46 
of them did not describe the correct focus. In scintigraphy, 15 of the 
adenomas could not be described and 153 were involved. However, 
20.9% of scintigraphic involvement did not describe the location 
correctly. In total, only 4 patients needed a gamma probe. All had no 
involvement in scintigraphy and ultrasound.

Discussion
Hyperparathyroidism is a common endocrine disorder 

with potential complications of the bone, renal, neurocognitive, 
and cardiovascular systems. Clinicopathological primary 
hyperparathyroidism includes the parathyroid gland adenoma 
(80% to 85%), parathyroid gland hyperplasia (10% to 15%), and 
cancer (<1% to 5%) [5]. Parathyroid glands react to the low calcium 
level in serum by releasing parathormone. The increased level of 
parathormone is maintained by hypocalcemia and leads to cell 
replication and increased gland mass [6]. Multiple studies have 

shown variable degrees of correlation between several preoperative 
serum chemistry levels and parathyroid adenoma size and weight. A 
recent retrospective study of 155 patients with parathyroid adenomas 
suggests that preoperative PTH levels may alert the surgeon to the 
likelihood of small or large parathyroid adenomas [6]. Stawicki 
noticed that higher diagnostic PTH levels were correlated with the 
removed glands with a larger mass and larger volume [8]. According 
to Fang et al. [9], a positive correlation was found between the size and 
weight of the parathyroid gland and PTH, in patients with secondary 
hyperparathyroidism, after surgery. A significant reduction of PTH 
values after surgery was proved [9]. That is, larger parathyroid glands 
secreted more PTH. In our study, parathyroid adenoma volumes 
were correlated with preoperative and postoperative parathyroid 
hormone levels. Therefore, a positive correlation was found between 
adenoma volume and preoperative PTH level.

There are several limitations to the study. Our research has proven 
the relationship between parathyroid gland size and parathyroid 
hormone value; however, to decide whether the parathyroid gland 
value can be the determinant of gland localization, the research needs 
to be done on more patients.

Conclusion
For a successful parathyroidectomy, the surgeon needs an exact 

localization and the number of parathyroid glands to be removed. 
One of the important factors for the surgical indication is, among 
others, the value of the parathyroid hormone. Our current study 
found a positive association between baseline iPTH levels and 
adenoma weight. These results suggest that serum iPTH level may be 
useful in predicting parathyroid adenoma volume.
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Figure 1: Correlation between adenoma’s volume and serum PTH level.
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