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Abstract: Many causes of secondary osteoporosis have been identified; endocrine types (such as 
those linked to male hypogonadism, Cushing’s syndrome, acromegaly, thyrotoxicosis, primary 
hyperparathyroidism, etc.) represent one of the most challenging ailments since a personalized 
approach of the endocrine disease is simultaneous required. We aimed to introduce the case of 
a senior lady who was diagnosed with secondary osteoporosis that was associated with primary 
hyperparathyroidism and a conservative approach was decided, from anti-osteoporosis drug 
and calcium lowering agents to the physical rehabilitation and lifestyle recommendations. She 
also presented double unilateral adrenal incidentaloma and a pituitary incidentaloma as well as 
a suspected ovarian cyst that she further declined to investigate. Mitigating the non-surgical 
management in primary hyperparathyroidism showcase (in addition to the zoledronic acid for 
both osteoporosis and hypercalcemia) a complex program of rehabilitation that included a diet 
intervention in terms of an adequate hydration and a personalized nutrition for kidney stones 
primary and secondary prevention, mild physical exercise, avoidance of calcium supplements 
and keeping a daily chole-calciferol replacement. 
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1. Introduction 

 
Many causes of secondary osteoporosis have been studied; endocrine types (such 

as those linked to male hypogonadism, Cushing’s syndrome, acromegaly, 
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thyrotoxicosis, primary hyperparathyroidism, etc.) represent one of the most 
challenging ailments since a personalized approach of the endocrine disease is 
simultaneous required [1-3]. Parathormone (PTH) excess coming from an endocrine 
parathyroid tumor causes low bone mineral density (BMD), damaged trabecular bone 
score (TBS), and increased osteoporotic (low-trauma or spontaneous) fracture risk in 
addition to a multidisciplinary panel of complications such as those related to the 
digestive, cardiovascular, dermatologic, renal, and neurologic status [4-6]. 
Multifaceted intervention in terms of rehabilitation targets all these potential 
complications [7-9]. 
Objective  

We aimed to introduce the case of a senior lady who was diagnosed with secondary 
osteoporosis that was associated with primary hyperparathyroidism and a 
conservative approach was decided, from anti-osteoporosis drug and calcium 
lowering agents to the physical rehabilitation and lifestyle recommendations. 

 
2. Results: a clinical vignette  
2.1 Admission: recent history of hypercalcemia  

An 80-year-old non-smoker female was admitted for nausea, epigastralgy and 
anorexia. After clinical examination, corneal edema with complete loss of vision of the 
left eye was detected. She had a blood pressure of 160/80 mmHg, heart rate of 68 bpm 
and a body mass index of 26.19 kg/m2. She entered menopause at the age of 44 and did 
not receive any hormone replacement therapy. Her personal medical history included 
grade 3 arterial hypertension, ischemic heart disease and nephrolithiasis. Over the past 
8 months, she had elevated levels of total serum calcium, ionized calcium and 
parathormone on multiple blood assessments, in association with a high serum 
creatinine and urea, but did not receive any medical therapy (primary health care 
settings).  Prior to the current admission, parathyroid 99m-Techentium (99m-Tc) 
sestamibi scintigraphy was performed and an area with increased late uptake was 
described, suggestive for a parathyroid tumor located posterior, medial and inferior to 
the left thyroid lobe. (Figure 1)  
 
Figure 1. 99m-Tc sestamibi parathyroid scintigraphy showing an area with increased late uptake 
suggestive for a parathyroid tumor that was located posterior, medial and inferior to the left 
thyroid lobe. 
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Biochemical evaluation revealed a slightly elevated serum urea of 54 mg/dL 
(normal: 15-50), however with normal serum creatinine of 1 mg/dL (normal: 0.5-1.1), 
mild hyperglycemia of 103 mg/dL (normal: 70-100) and mild normochromic 
normocytic anemia. (Table 1)  
 
Table 1. Biochemical assays of an 80-year-old patient with left inferior parathyroid adenoma 

Parameter Patient’s value Normal range Units 

Alanine 
aminotransferase 
(ALT) 

20 0-35 U/L 

Aspartate 
aminotransferase 
(AST) 

24 14-36 U/L 

Total cholesterol 201 0-200 mg/dL 

Triglycerides 163 50-200 mg/dL 

Fasting glycaemia 103 70-100 mg/dL 

Glycated hemoglobin 
A1c (HbA1c) 

5.88 4.8-5.9 % 

Serum creatinine 1.01 0.5-1.1 mg/dL 

Serum urea 54 15-50 mg/dL 

Sodium 139 137-145 mmol/L 

Potassium 4.2 3.5-5.2 mmol/L 

Magnesium 2 1.6-2.4 mg/dL 

Hemoglobin 11.9 12-15.5 g/dL 

Hematocrit 34.9 36-48 % 

Mean corpuscular 
volume (MCV) 

85.3 83-96 fL 

Mean corpuscular 
hemoglobin (MCH) 

29.1 27-34 pg 

 
2.2 Endocrine panel 

Endocrine panel showed normal thyroid function, with thyroid stimulating 
hormone (TSH) of 1.7 µUI/mL (normal: 0.35-4.94), free levothyroxine (FT4) of 13.5 
pmol/L (normal: 9-19) and negative thyroid antibodies TPOAb (anti-thyroperoxidase 
antibodies), TgAb (anti-thyroglobulin antibodies) and TRAb (anti-TSH receptor 
antibodies). In addition, blood endocrine assays such as plasma metanephrines and 
normetanephrines, serum serotonin, neuronal specific enolase and carcinoembryonic 
antigen were also within normal range, while chromogranin A was elevated. (Table 2) 
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Table 2. Endocrine and humoral panel of a female patient with persistently elevated serum 
calcium levels 
 

Parameter Patient’s value Normal range Units 
TSH 1.7 0.35-4.94 µU/mL 
FT4 13.5 9-19 pmol/L 
TPOAb 0 0-5.61 UI/mL 
TgAb 13.2 0-115 UI/mL 
TRAb 0.8 0-1.75 UI/L 
Calcitonin 2.75 1-4.8 pg/mL 
Plasma 
metanephrines 

24 0-100 pg/mL 

Plasma 
normetanephrines 

81.1 0-216 pg/mL 

Serum serotonin 93.1 20-206 ng/mL 
Chromogranin A 608.8 20-100 ng/mL 
Neuronal specific 
enolase 

6 0-18.3 µg/L 

Carcinoembryonic 
antigen (CEA) 

0.8 0-3 ng/mL 

Cancer antigen 125 
(CA 125) 

11.6 <35 U/mL 

 
2.3 Bone status & mineral metabolism  

Bone status assessment confirmed a high total serum calcium of 11.9 mg/dL (normal: 
8.5-10.2) and ionized calcium of 5.54 mg/dL (normal: 3.9-4.9), low serum phosphorus 
of 2.4 mg/dL (normal: 2.5-4.5) with markedly elevated parathormone (PTH) of 147.8 
pg/mL (normal: 15-65) and low-normal 25-hydroxyvitamin D (25-OHD) of 20.7 ng/mL 
(normal: 20-100). Bone formation markers (blood) osteocalcin, alkaline phosphatase 
and P1NP, as well as bone resorption marker serum CrossLaps were all normal. (Table 
3) 

 
Table 3. Bone evaluation of an elderly female with complicated primary hyperparathyroidism  

Parameter Patient’s value Normal range Units 
Total serum calcium 11.9 8.5-10.2 mg/dL  
Ionized calcium 5.5 3.9-4.9 mg/dL 
Total proteins 6.8 6.5-8.7 g/dL 
Serum phosphorus 2.4 2.5-4.5 mg/dL 
PTH 147.4 15-65 pg/mL 
25-OHD 20.7 20-100 ng/mL 
Osteocalcin 21.7 15-46 ng/mL 
Alkaline phosphatase 63 38-105 U/L 
P1NP 30.8 20.25-76.31 ng/mL 
CrossLaps 0.7 0.33-0.782 ng/mL 

 
Dual-Energy X-ray Absorptiometry (DXA) evaluation confirmed osteoporosis, with a 
L1-L2 BMD of 0.751 g/sqcm, T-score of -3.5 SD, Z-score of -1.7 SD, femoral neck BMD 
og 0.573 g/sqcm, T-score of -3.4 SD, Z-score of -1.5 SD, total hip BMD of 0.623 g/sqcm, 
T-score of -3.1 SD, Z-score of -1.3 SD and non-dominant third distal radius BMD of 
0.610 g/sqcm, T-score of -3.0 SD, Z-score of -0.3 SD. (Table 4) 



Balneo and PRM Research Journal 2024, 15, 3 5 of 13 

 

 
Table 4. DXA showing osteoporosis in a senior lady (GE Lunar Prodigy device) 

Region 
Bone Mineral Density 

(g/cm2) 
T-score (SD) Z-score (SD) 

Lumbar spine L1-L2 0.751 -3.5 -1.7 

Femoral neck 0.573 -3.4 -1.5 

Total hip 0.623 -3.1 -1.3 

1/3 distal radius 0.610 -3.0 -0.3 

 
Bone microarchitecture was also partially degraded, with a Trabecular bone 

score (TBS) of 1.228. (Figure 2) 
 

Figure 2. TBS assessment based on central DXA at lumbar spine 

  
2.4 Other key imagery findings  

Anterior neck ultrasound showed multinodular goiter. (Figure 3) 
Figure 3. Neck ultrasound: (A) hypoechoic, inhomogeneous nodule of 1.00 by 0.83 by 0.76 
cm located posterior and inferior to the left thyroid lobe; (B) hypoechoic nodule with necrosis 
areas in the lower half of the right thyroid lobe, of 1.80 by 1.60 by 1.43 cm (longitudinal plane) 
(A)                                                                 (B) 

   

Contrast-enhanced computed tomography (CT) of the cervical region 
confirmed the presence of a left latero-cervical, para-tracheal, enhanced nodule, 
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lenticularly shaped, in close contact with the posterior and inferior part of the left 
thyroid lobe, of 0.70 by 0.74 by 1.10 cm suggestive for a left inferior parathyroid 
adenoma. A thyroid nodule of 1.19 by 2.04 cm was also found, displaying 
spontaneous hyper-density and mild enhancement, located in the posterior and 
inferior part of the right thyroid lobe, in close contact with the right internal jugular 
vein and the right lateral wall of the trachea, but keeping a cleavage plane from 
these structures. (Figure 4) 

 
Figure 4. Contrast-enhanced CT of the cervical region: left latero-cervical, paratracheal, 
enhanced nodule, lenticularly shaped, in close contact with the posterior and inferior part of 
the left thyroid lobe, of 0.70 by 0.74 by 1.10 cm (yellow arrow); thyroid nodule of 1.19 by 2.04 
cm with spontaneous hyper-density and mild enhancement, in the posterior and inferior part 
of the right thyroid lobe, in close contact with the right internal jugular vein and the right 
lateral wall of the trachea, but keeping a cleavage plane from these structures (green arrow) 
(axial plane) 

 
Head CT showed a heterogeneous, minimally asymmetric pituitary gland 

with a micro-nodule of 0.47 by 0.31 cm located in the caudal part of the sella and 
the left eye containing hyper-dense fluid corresponding to retinal detachment. 
(Figure 5)  
 
Figure 5. Contrast-enhanced head CT: the left eye containing hyper-dense fluid 
corresponding to retinal detachment (axial plane) 
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Thorax CT scan showed the presence of a pulmonary mass in the apical-
posterior segment of the left upper lobe, dense, heterogeneous, mildly enhanced, 
with lobulated contour, of 1.96 by 2.38 by 2.43 cm. (Figure 6)  
Figure 6. Thorax CT scan: apical-posterior segment of the left upper pulmonary lobe with a 
dense, heterogeneous mass (yellow arrow) with lobulated contour, of 1.96 by 2.38 by 2.43 cm 
(axial plane) 

 

 
Abdominal CT evaluation disclosed the presence of left renal microlithiasis 

and 2 right adrenal masses with negative density in the body of 1.23 by 2.82 cm and 
in the lateral limb of 1.83 by 1.13 cm, respectively; the left adrenal gland was 
hyperplastic (two right adrenal incidentalomas). Pelvic CT revealed the presence of 
a cystic, encapsulated mass in the left ovary, of 2.80 by 3.90 cm. (Figure 7) 
Figure 7. (A) Abdominal CT scan showing renal microlithiasis; (B) pelvic CT scan showing 
the left ovary with a cystic mass of 2.80 by 3.90 cm (axial plane) 

(A)                                                          
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(B)                                                         

 
 

2.5 Management  
Hence, a diagnosis of primary hyperparathyroidism (most probably, a 

single gland disease) was established. Taking into consideration the co-morbidities 
and the patient’ option, a conservative approach was decided. Additionally, she 
showed two adrenal incidentalomas and the specific hormonal assays confirmed 
they were non-secretor. She declined further investigations of the pulmonary mass 
as well as of the ovarian cyst. She also associated a pituitary micro-incidentaloma 
and the specific endocrine assays confirmed a non-functioning status.  

Hence, a double targeted medication was offered for both PTH-associated 
hypercalcemia and osteoporosis. Zoledronate (intravenously 5 mg per year) was 
administered and followed by a decrease in total serum calcium to 10.50 mg/dL and 
ionized calcium to 4.65 mg/dL. (Figure 8) 
 
Figure 8. Total serum calcium levels evolution before admission and after 5 mg of 
zoledronate administration amid the diagnosis of primary hyperparathyroidism-related 
hypercalcemia  

 

 
Further multidisciplinary surveillance is mandatory. Notably, 

interventional strategy was backed up by a rehabilitation program in terms of 
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having an adjusted regime of physical exercise, lifestyle intervention, including diet, 
for osteoporosis, hypercalcemia, and kidney stones. 

  
3 Discussion  

Here, we present a vignette of a senior lady confirmed with age-related and 
PTH-associated bone loss according to the central DXA scan. While 
parathyroidectomy is expected to offer the best prognostic with concern to the 
overall health, including the skeleton profile, a decision of conservative 
management was taken at this point in accordance to the subject’ preference and 
general health status [10-12]. Under these circumstances, a potent bisphosphonate 
such as zoledronic acid was appreciated as the adequate regime to counteracting 
hypercalcemia, but, also, to functioning as agent against osteoporosis in an 
otherwise poorly compliant patient [13-15].  

As lifestyle intervention, vitamin D supplements and avoidance of calcium 
supplements were added. Also, maintaining a good oral hydration as daily life basis 
is essential in patients with endocrine tumor-related hypercalcemia [16-18].  
Generally, hypercalcemia represents a common finding in real-life setting according 
to the different screening protocols that vary across distinct centers and regions, but 
nowadays hypercalcemia is mostly asymptomatic at first diagnosis (which was not 
this case), but it may complicate as a life-threatening emergency, particularly, in 
older individuals with a poor hydration status or co-presence of a certain renal 
damage [19-20]. The most common cause of increased serum calcium level is 
primary hyperparathyroidism followed by the hypercalcemia of malignancy as 
found in different cancers of distinct origins such as breast, pulmonary, etc. [21-23].  
Of note, the female subject showed a suspected ovarian cyst that she further 
declined to investigate, but it should be taken into account in the overall prognosis.  

Additionally, the rehabilitation plan included specific recommendations 
according to the stones (urinary) analysis, as primary and secondary prevention in 
this instance. Yet, the true reduction rate of the kidney stones in primary 
hyperparathyroidism is less likely feasible unless the removal of the parathyroid 
tumor and correction of the hypercalcemia, that may be done via cinacalcet in 
certain patients, too (mostly, in non-surgery candidates or as bridge to 
parathyroidectomy, unless the presence of renal/tertiary hyperparathyroidism) [24-
26].   

On the other hand, a physical exercise program was initiated to prevent 
fractures and sarcopenia (mild physical and balance fitness as well as brisk walking) 
which are regarded as adequate amid clinical circumstances as seen here [27-29]. 
On final note, we need to pay attention to two other endocrine ailments that have 
been confirmed across imagery scans, namely, two types of incidentalomas at 
pituitary and adrenal glands. None of them was suspected for a malignancy, but 
long standing surveillance is mandatory [30,31]. Neither they showed a hormonal 
excess, but, generally, mild cortisol autonomous production (coming from the 
adrenal incidentaloma), respectively, prolactin excess (from the hypophyseal 
microadenoma) might cause bone loss and increased long term fracture risk [32-36]. 

As prior specified, a compliant patient that should adhere to the non-
surgical recommendations represents the key factor to address the issue of 
complicated PTH and calcium excess on long-term surveillance [37,38]. Another 
factor that should be taken into consideration with regard to the overall 
management stands for the patient’ age and associated life expectancy that does not 
actually contra-indicate a parathyroidectomy according to the current guidelines 
and current surgical procedures that allow a low rate of post-operatory 
complications following endocrine surgery of any type, including for a parathyroid 
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tumor, as seen in other diseases with seniors as surgery candidates [39-41]. Thyroid 
and parathyroid removal of the eutopic glands seems safe nowadays, if the 
procedure is performed by an experienced surgeon, regardless of one individual’ 
age [42,43]. Yet, the overall disease burden that comes with long-term elevated PTH 
and calcium as well as other unrelated co-morbidities might impair the rate of 
surgery success [44,45]. Notably, the recent COVID-19 pandemic and even early 
post-COVID-19 era involved a larger number of endocrine patients who were 
potentially surgery candidates to delay their procedures or to experience novel 
medical and surgical entities that impaired the overall outcome, while on the other 
hand, the access to medication and rehabilitation programs was affected, as well 
[46-50]. 

 
4 Methods 
The patient agreed for the anonymous presentation of her data with regard to the 
endocrine and imagery panel. The Ethical approval was obtained to collect the data 
across a retrospective analysis.  Demographic features as well as medical records 
of the subjects had been accessed. Also, the biochemistry, and hormonal profile was 
provided in terms of thyroid, parathyroid and bone health assessments. Fracture 
risk was evaluated by using a central DXA device (GE Lunar Prodigy).  
 
5 Conclusion 
Mitigating the non-surgical management in primary hyperparathyroidism 
showcase (in addition to the zoledronic acid for both osteoporosis and 
hypercalcemia) a complex program of rehabilitation that included a diet 
intervention in terms of an adequate hydration and a personalized nutrition for 
kidney stones primary and secondary prevention, mild physical exercise, avoidance 
of calcium supplements and keeping a daily cholecalciferol replacement. 
Author Contributions: Conceptualization, M.S., O.-C.S., C.N., M.G.I., M.-L.C., M.C.(II), 
F.L.P., M.C.; methodology, M.S., O.-C.S., C.N., M.G.I., M.-L.C., M.C.(II), F.L.P, M.C.; software, 
M.S., O.-C.S., C.N., M.G.I., M.-L.C., M.C.(II), M.C.; validation, M.S., O.-C.S., C.N., M.G.I., M.-
L.C., M.C.(II), M.C.; formal analysis, M.S., O.-C.S., C.N., M.G.I., M.-L.C., M.C.(II), F.L.P, M.C.; 
investigation, M.S., O.-C.S., C.N., M.G.I., M.-L.C., M.C.(II), F.L.P, M.C.; resources, M.S., O.-
C.S., C.N., M.G.I., M.-L.C., M.C.(II), F.L.P, M.C.; data curation, M.S., O.-C.S., C.N., M.-L.C., 
M.C.(II), F.L.P, M.C.; writing—original draft preparation, M.C.(II); writing—review and 
editing, M.C.; visualization, M.S., O.-C.S., C.N., M.G.I., M.-L.C., F.L.P, M.C.(II), M.C.; 
supervision, M.S., O.-C.S., C.N., M.G.I., M.-L.C., M.C.(II), F.L.P, M.C.; project administration, 
M.S., O.-C.S., C.N., M.G.I., M.-L.C., M.C.(II), M.C.; funding acquisition, M.S. All authors have 
read and agreed to the published version of the manuscript. 
 
Funding: This research received no external funding. 

Institutional Review Board Statement: Ethical Committee approved this retrospective 
study (2058/2024). 
Informed Consent Statement: The patient signed the informed consent.  
Data Availability Statement: Not applicable. 

Acknowledgments: This study is part PhD research “Noninvasive techniques for 
identification of osteoporotic fracture risk in menopause” (2024).  

    Conflicts of Interest: The authors declare no conflict of interest. 
 

References  

1. Rezae F, Kelly A, Dey S, Moles R, Carter S. Healthcare professionals' perspectives and 
experiences of osteoporosis medication treatment: a qualitative systematic review. Arch 
Osteoporos. 2024;19(1):8. doi:10.1007/s11657-023-01359-y 



Balneo and PRM Research Journal 2024, 15, 3 11 of 13 

 

2. Ryhänen EM, Koski AM, Löyttyniemi E, Välimäki MJ, Kiviniemi U, Schalin-Jäntti C. 
Postoperative zoledronic acid for osteoporosis in primary hyperparathyroidism: a 
randomized placebo-controlled study. Eur J Endocrinol. 2021;85(4):515-524. doi10.1530/EJE-
21-0322.  

3. Popa FL, Iliescu MG, Stanciu M, Georgeanu V. Rehabilitation in a case of severe osteoporosis 
with prevalent fractures in a patient known with multiple sclerosis and prolonged 
glucocorticoid therapy. Balneo and PRM Research Journal 2021;451:12 (3):248-288. 
doi:10.12680/balneo.2021.451.   

4. Lalonde MN, Correia RD, Syktiotis GP, Schaefer N, Matter M, Prior JO. Parathyroid Imaging. 
Semin Nucl Med. 2023;53(4):490-502. doi:10.1053/j.semnuclmed.2023.02.004. 

5. Stanciu M, Bera LG, Popescu M, Grosu F, Popa LF. Hashimoto’s thyroiditis associated with 
thyroid adenoma with Hurthle cells-case report. Rom J Morphol Embryol. 2017;58(1):241–248.  

6. Hakami IA. An Outline on the Advancements in Surgical Management of Osteoporosis-
Associated Fractures. Cureus. 2024;16(6):e63226. doi:10.7759/cureus.63226. 

7. Popa FL, Stanciu M, Bighea A, Berteanu M, Totoianu I Gh, Rotaru M. Decreased serum levels 
of sex steroids associated with osteoporosis in a group of Romanian male patients. Romanian 
Journal of Laboratory Medicine. 2016;24(1):75-82. doi:10.1515/rrlm-2016-0014. 

8. Rozenberg S, Bruyère O, Bergmann P, Cavalier E, Gielen E, Goemaere S, Kaufman JM, 
Lapauw B, Laurent MR, De Schepper J, Body JJ.  How to manage osteoporosis before the age 
of 50. Maturitas. 2020;138:14-25. doi:10.1016/j.maturitas.2020.05.004. 

9. Rejnmark L, Ejlsmark-Svensson H. Effects of PTH and PTH Hypersecretion on Bone: a 
Clinical Perspective. Curr Osteo-poros Rep. 2020;18(3):103-114. doi:10.1007/s11914-020-00574-
7. 

10. Carsote M, Valea A, Dumitru N, Terzea D, Petrova E, Albu S, Buruiana A, Ghemigian A.  
Metastases in daily endocrine practice. Arch Balk Med Union. 2016;51(4):476-80.  

11. Seemann LL, Hanos CT, Pujalte GGA. Metabolic Bone Disease. Prim Care. 2024 Sep;51(3):445-
454. doi: 10.1016/j.pop.2024.04.005. 

12. Anghel A, Stanciu S, Ciobica ML, Stoicescu D, Muresan MM. Contrast-enhanced ultrasound-
clinical applications. Rom Journal Military Medicine. 2011;114(4):25-30. 

13. Vescini F, Borretta G, Chiodini I, Boniardi M, Carotti M, Castellano E, Cipriani C, Eller-
Vainicher C, Giannini S, Iaco-bone M, Salcuni AS, Saponaro F, Spiezia S, Versari A, Zavatta 
G, Mitrova Z, Saulle R, Vecchi S, Antonini D, Basile M, Gi-ovanazzi A, Paoletta A, Papini E, 
Persichetti A, Samperi I, Scoppola A, Novizio R, Calò PG, Cetani F, Cianferotti L, Cor-betta S, 
De Rimini ML, Falchetti A, Iannetti G, Laureti S, Lombardi CP, Madeo B, Marcocci C, 
Mazzaferro S, Miele V, Mi-nisola S, Palermo A, Pepe J, Scillitani A, Tonzar L, Grimaldi F, 
Cozzi R, Attanasio R. Italian Guidelines for the Management of Sporadic Primary 
Hyperparathyroidism. Endocr Metab Immune Disord Drug Targets. 2024;24(8):991-1006. 
doi:10.2174/0118715303260423231122111705. 

14. Jinga M, Jurcuţ C, Vasilescu F, Becheanu G, Stancu SH, Ciobaca L, Mircescu G, Jinga V. A rare 
case of digestive hemorrhage in an elderly patient: diagnosis and treatment difficulties. Rom 
J Morphol Embryol. 2012;53(3 Suppl):831-4. 

15. Bartz-Kurycki MA, Dream S, Yen TW, Doffek K, Shaker J, Evans DB, Wang TS. Older Patients 
With Asymptomatic Primary Hyperparathyroidism: Should Criteria for Surgery Be 
Expanded? J Endocr Soc. 2023;7(9):bvad098. doi:10.1210/jendso/bvad098.  

16. Walker MD, Shane E. Hypercalcemia: A Review. JAMA. 2022;328(16):1624-1636. 
doi:10.1001/jama.2022.18331. 

17. Cetani F, Saponaro F, Marcocci C. Non-surgical management of primary 
hyperparathyroidism. Best Pract Res Clin En-docrinol Metab. 2018;32(6):821-835. 
doi:10.1016/j.beem.2018.09.006. 

18. Stanciu S, Enciu C, Raduta I, Stoicescu D, Anghel A, Anghel D, Olan B, Ciobica L. The role of 
contrast-enhanced ultrasound in risk assessment of carotid atheroma. Rom Journal Military 
Medicine. 2016;119(2):9-11. 

19. Carrick AI, Costner HB.Rapid Fire: Hypercalcemia. Emerg Med Clin North Am. 
2018;36(3):549-555. doi:10.1016/j.emc.2018.04.008.  

20. Jalbert M, Mignot A, Gauchez AS, Dobrokhotov AC, Fourcade J. Severe hypercalcemia of 
unusual cause, looking for the culprit: Case report and review of the literature. Nephrol Ther. 
2018;14(4):231-236. doi:10.1016/j.nephro.2018.03.003. 

21. Barstow C, Braun M. Electrolytes: Calcium Disorders. FP Essent. 2017;459:29-34. 



Balneo and PRM Research Journal 2024, 15, 3 12 of 13 

 

22. Nistor CE, Găvan CS, Ciritel AA, Nemes AF, Ciuche A. The Association of Minimally Invasive 
Surgical Approaches and Mortality in Patients with Malignant Pleuropericarditis-A 10 Year 
Retrospective Observational Study. Medicina (Kau-nas). 2022;58(6):718. 
doi:10.3390/medicina58060718. 

23. Gasser RW. Clinical aspects of primary hyperparathyroidism: clinical manifestations, 
diagnosis, and therapy. Wien Med Wochenschr. 2013;163(17-18):397-402. doi:10.1007/s10354-
013-0235-z. 

24. Papatsoris A, Alba AB, Galán Llopis JA, Musafer MA, Alameedee M, Ather H, Caballero-
Romeu JP, Costa-Bauzá A, Del-lis A, El Howairis M, Gambaro G, Geavlete B, Halinski A, Hess 
B, Jaffry S, Kok D, Kouicem H, Llanes L, Lopez Martinez JM, Popov E, Rodgers A, Soria F, 
Stamatelou K, Trinchieri A, Tuerk C. Management of urinary stones: state of the art and future 
perspectives by experts in stone disease. Arch Ital Urol Androl. 2024;96(2):12703. 
doi:10.4081/aiua.2024.12703. 

25. Balawender K, Łuszczki E, Mazur A, Wyszyńska J. The Multidisciplinary Approach in the 
Management of Patients with Kidney Stone Disease-A State-of-the-Art Review. Nutrients. 
2024;16(12):1932. doi:10.3390/nu16121932. 

26. Ma Y, Cheng C, Jian Z, Wen J, Xiang L, Li H, Wang K, Jin X. Risk factors for nephrolithiasis 
formation: An Umbrella Review. Int J Surg. 2024. doi:10.1097/JS9.0000000000001719.  

27. Abreu EL, Vance A, Cheng AL, Brotto M. Musculoskeletal Biomarkers Response to Exercise 
in Older Adults. Front Aging. 2022;3:867137. doi:10.3389/fragi.2022.867137. 

28. Stanghelle B, Bentzen H, Giangregorio L, Pripp AH, Skelton DA, Bergland A.  
Physical fitness in older women with osteoporosis and vertebral fracture after a resistance and 

balan-ce exercise programme: 3-month post-intervention follow-up of a randomised 
controlled trial. BMC Musculoskelet Di-sord. 2020;21(1):471. doi:10.1186/s12891-020-03495-9. 

29. Stanghelle B, Bentzen H, Giangregorio L, Pripp AH, Skelton DA, Bergland A.  
Effects of a resistance and balance exercise programme on physical fitness, health-related quality 

of life and fear of fal-ling in older women with osteoporosis and vertebral fracture: a 
randomized controlled trial. Osteoporos Int. 2020;31(6):1069-1078. doi:10.1007/s00198-019-
05256-4.   

30. Cuthbertson DJ, Alam U, Davison AS, Belfield J, Shore SL, Vinjamuri S.  Investigation and 
assessment of adrenal inci-dentalomas. Clin Med (Lond). 2023;23(2):135-140. 
doi:10.7861/clinmed.2023-0042. 

31. Mete O, Erickson LA, Juhlin CC, de Krijger RR, Sasano H, Volante M, Papotti MG. Overview 
of the 2022 WHO Classifi-cation of Adrenal Cortical Tumors. Endocr Pathol. 2022;33(1):155-
196. doi:10.1007/s12022-022-09710-8. 

32. Nasiroğlu Imga N, Aslan Y, Çatak M, Aykanat İC, Tuncel A, Berker D. Clinical, radiological, 
and surgical outcomes of 431 patients with adrenal incidentalomas: retrospective study of a 
10-year single-center experience. Turk J Med Sci. 2024;54(2):376-383. doi:10.55730/1300-
0144.5802. 

33. Hu J, Kassu R, Titanji B, Kebebew E. Evaluation of Adrenal Incidentaloma. Surg Clin North 
Am. 2024;104(4):837-849. doi:10.1016/j.suc.2024.02.012. 

34. Popa FL, Boicean LC, Iliescu MG, Stanciu M. The importance of association between 
sexsteroids deficiency, reduction of bone mineral density and falling risk in men with 
implications in medical rehabilitation. Balneo and PRM Research Journal 2021, 12(4):318–322.  
doi:10.12680/balneo.2021.457. 

35. Potcovaru CG, Filip PV, Neagu OM, Diaconu LS, Salmen T, Cinteză D, Pantea Stoian A, 
Bobirca F, Berteanu M, Pop C. Diagnostic Criteria and Prognostic Relevance of Sarcopenia in 
Patients with Inflammatory Bowel Disease-A Systematic Review. J Clin Med. 2023 Jul 
16;12(14):4713. doi: 10.3390/jcm12144713. PMID: 37510827; PMCID: PMC10381373. 

36. Georgeanu VA, Russu OM, Obada B, Iliescu MG, Popescu MN, Iliescu DM, Predescu V. 
Common peroneal nerve palsy after primary total hip arthroplasty. Int Orthop. 2022 
Sep;46(9):1963-1970. doi: 10.1007/s00264-022-05477-z. Epub 2022 Jun 33917. 

37. Hassan-Smith ZK, Criseno S, Gittoes NJL. Mild primary hyperparathyroidism-to treat or not 
to treat? Br Med Bull. 2019;129(1):53-67. doi:10.1093/bmb/ldy042. 

38. Nilsson IL. Primary hyperparathyroidism: should surgery be performed on all patients? 
Current evidence and residual uncertainties. J Intern Med. 2019;285(2):149-164. 
doi:10.1111/joim.12840. 

https://pubmed.ncbi.nlm.nih.gov/30576424/
https://pubmed.ncbi.nlm.nih.gov/30576424/
https://pubmed.ncbi.nlm.nih.gov/30289185/
https://pubmed.ncbi.nlm.nih.gov/30289185/


Balneo and PRM Research Journal 2024, 15, 3 13 of 13 

 

39. Nistor C, Ranetti AE, Ciuche A, Pantile D, Constatin LM, Brincoveanu R. Betadine in chemical 
pleurodesis. Farmacia. 2014;62(5):897-906. 

40. Denizot A, Grino M, Oliver C. Surgical management of primary hyperparathyroidism in older 
adults. J Am Geriatr Soc. 2014;62(9):1759-63. doi:10.1111/jgs.12968.  

41. Ciuche A, Nistor C, Motaş C, Horvat T. Minimally invasive surgery in the treatment of 
malignant pleuro-pericardial effusions. Chirurgia (Bucur). 2012;107(2):206-12. 

42. Expert Working Group on Thyroid Surgery; Chinese Medical Doctor Association Division of 
Surgeons; Thyroid Disease Committee of Chinese Research Hospital Association, General 
Surgery Branch of China International Exchange and Promotive Association for Medical and 
Health Care. Clinical practice guideline for robotic surgical system-assisted thyroid and 
parathyroid surgery (2024 edition). Zhonghua Wai Ke Za Zhi. 2024;62(9):805-817. 
doi:10.3760/cma.j.cn112139-20240608-00285. 

43. Nistor C, Ciuche A, Constantinescu I. Emergency surgical tracheal decompression in a huge 
retrosternal goiter.  Acta Endocrinol (Buchar). 2017;13(3):370-374. doi:10.4183/aeb.2017.370. 

44. Wielogórska-Partyka M, Godzien J, Podgórska-Golubiewska B, Sieminska J, Mamani-Huanca 
M, Mocarska K, Stępniewska M, Supronik J, Pomichter B, Lopez-Gonzalvez A, Kozłowska G, 
Buczyńska A, Popławska-Kita A, Adamska A, Szelachowska M, Barbas C, Ciborowski M, 
Siewko K, Krętowski A. New insight into primary hyperparathyroidism using untargeted 
metabolomics. Sci Rep. 2024;14(1):20987. doi:10.1038/s41598-024-71423-1. 

45. Zenoaga-Barbăroșie C, Berca L, Vassu-Dimov T, Toma M, Nica MI, Alexiu-Toma OA, Ciornei 
C, Albu A, Nica S, Nistor C, Nica R. The Predisposition for Type 2 Diabetes Mellitus and 
Metabolic Syndrome. Balkan J Med Genet. 2023;26(1):21-26. doi:10.2478/bjmg-2023-0003. 

46. Nistor CE, Pantile D, Gavan CS, Ciuche A. Pneumothorax on COVID-19 patients-
retrospective clinical observations.  Rom J Leg Med. 2022;30(2):112-116. 
doi:10.4323/rjlm.2022.112. 

47. Aojula N, Ready A, Gittoes N, Hassan-Smith Z. Management of Parathyroid Disease during 
the COVID-19 Pandemic. J Clin Med. 2021;10(5):920. doi:10.3390/jcm10050920. 

48. Nistor, C.E.; Pantile, D.; Stanciu-Gavan, C.; Ciuche, A.; Moldovan, H. Diagnostic and 
Therapeutic Characteristics in Patients with Pneumotorax Associated with COVID-19 versus 
Non-COVID-19 Pneumotorax. Med. Kaunas 2022;58:1242. doi:10.3390/medicina58091242. 

49. Agcaoglu O, Sezer A, Makay O, Erdogan MF, Bayram F, Guldiken S, Raffaelli M, Sonmez YA, 
Lee YS, Vamvakidis K, Mihai R, Duh QY, Akinci B, Alagol F, Almquist M, Barczynski M, 
Bayraktaroglu T, Berber E, Bukey Y, Cakmak GK, Canturk NZ, Canturk Z, Celik M, Celik O, 
Ceyhan BO, Cherenko S, Clerici T, Coombes DS, Demircan O, Deyneli O, Dionigi G, Emre 
AU, Erbil Y, Filiz AI, Gozu HI, Gurdal SO, Gurleyik G, Haciyanli M, Kebudi A, Kim S, 
Koutelidakis G, Kuru B, Mert M, Oruk GG, Ozbas S, Palazzo F, Pandev R, Riss P, Sabuncu T, 
Sahin I, Sakman G, Saygili F, Senyurek YG, Sleptsov I, Van Slycke S, Teksoz S, Terzioglu T, 
Tezelman S, Tunca F, Ugurlu MU, Uludag M, Villar-Del-Moral J, Vriens M, Yazici D.  
Management of endocrine surgical disorders during COVID-19 pandemic: expert opinion for 
non-surgical options.Updates Surg. 2022 ;74(1):325-335. doi:10.1007/s13304-021-00979-8.  

50. Pal R, Bhadada SK. Managing common endocrine disorders amid COVID-19 pandemic. 
Diabetes Metab Syndr. 2020;14(5):767-771. doi:10.1016/j.dsx.2020.05.050. 

 

https://pubmed.ncbi.nlm.nih.gov/25113865/
https://pubmed.ncbi.nlm.nih.gov/25113865/
https://pubmed.ncbi.nlm.nih.gov/22712350/
https://pubmed.ncbi.nlm.nih.gov/22712350/
https://pubmed.ncbi.nlm.nih.gov/39090058/
https://pubmed.ncbi.nlm.nih.gov/39090058/
https://pubmed.ncbi.nlm.nih.gov/39251672/
https://pubmed.ncbi.nlm.nih.gov/39251672/

	1. Introduction
	References

