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Endocrinologists and orthopedic surgeons in rare 
bone diseases: an important synergy

Introduction to rare bone diseases

Collectively, metabolic skeletal diseases – particularly the 
rare forms – are frequently associated with severe clinical out-
comes. Important molecular pathways implicated in the reg-
ulation of bone and mineral metabolism have been identified 
in recent years, coinciding with descriptions of the clinical 
manifestations and radiographic characteristics of a number of 
genetic bone diseases. On the basis of their functionally diverse 
phenotypes, numbering 116, rare skeletal diseases [1] are divid-
ed into four major groups: due to altered osteoclast, osteoblast, 
or osteocyte activity; due to altered bone matrix proteins; due 
to altered bone microenvironmental regulators; and due to de-
ranged calciotropic hormonal activity. These conditions result 
in short stature, bone deformities, dental abnormalities, pain, 
fractures, and disability, and they can negatively affect neuro-
muscular function and hematopoiesis [1].

In addition, bone tissue constitutes a major systemic com-
partment of the human body, and its active metabolism reg-
ulates the deposition and resorption of minerals. Since these 
processes can be influenced by various factors, even non-skel-
etal diseases can affect bone metabolism [2]. This knowledge 
has enabled the development of specific therapies that have 
significantly changed the quality of life of patients with rare 
bone diseases (RBDs). Both genetic and acquired pediatric 
bone diseases can compromise bone strength, leading to frac-
tures during childhood. If left untreated, these conditions lead 
to reduced bone mass, deformities, and impaired quality of life, 
with potential long-term consequences [3-5].

This report explores the complex landscape of RBDs, em-

phasizing their profound impact on patients. It highlights the 
indispensable roles of endocrinologists and orthopedic sur-
geons, whose distinct yet complementary expertise is crucial 
for optimal patient outcomes. 

While the synergy between endocrinologists and ortho-
pedic surgeons is pivotal, the holistic management of RBDs 
requires a multidisciplinary network, including geneticists, ra-
diologists, and rehabilitation specialists, to address the system-
ic and multi-organ nature of these conditions. This synergistic 
approach addresses both the underlying metabolic/genetic dys-
regulations and the resulting structural/mechanical complica-
tions. Such collaboration leads to improved diagnostic accu-
racy, tailored treatment plans, and enhanced patient quality of 
life. It also facilitates care during the crucial transition from 
pediatric to adult services. 

Physiology of bone

Bone formation, which begins in utero, occurs through two 
major mechanisms: endochondral and intramembranous ossifi-
cation. Also called modeling, this process continues throughout 
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childhood and adolescence until skeletal maturity is reached. 
Thereafter, bone continues to be broken down and rebuilt (re-
modeling) throughout life, adapting to mechanical demands. 
The function of remodeling is to regulate mineral homeostasis 
and maintain the biomechanical competence of the skeleton 
[1]. The cells involved in skeletal metabolic activity are oste-
oclasts, osteoblasts, and osteocytes [1,6]. The bone extracellular 
matrix, or osteoid, is a complex of self-assembled macromole-
cules composed predominantly of collagens (~90% of the ma-
trix proteins), non-collagenous glycoproteins, hyaluronan, and 
proteoglycans. The osteoid and its local modulating factors are 
also primary factors in the metabolic activity of bone tissue, 
with minerals constituting another key component of its met-
abolic machinery. This activity is regulated by systemic and 
local factors, as well as mechanical signals [1].

Bone plays a crucial role in providing structural support 
to the body, protecting organs, and facilitating locomotion and 
sensory perception [7,8]. But it also serves additional functions 
[9], acting as a storage site for vital minerals and essential ions 
[10]. Additionally, bone is a source of stem cells, and bone mar-
row provides an ideal environment for the process of hemato-
poiesis. 

Approximately 95% of skeletal size and bone and muscle 
mass is acquired before the age of 18 years [11], making child-
hood a critical period for building a strong musculoskeletal 
system. Bone structure and quality are influenced by various 
factors: genetic background, organ function, chronic systemic 
illnesses, medications, and muscular diseases, as well as met-
abolic diseases. Rare bone diseases can be classified based on 
their underlying pathophysiology, which may encompass al-
tered activity of osteoclasts, osteoblasts, or osteocytes, as well 
as issues with bone matrix proteins, microenvironmental regu-
lators, or calciotropic hormone activity [1]. 

Primary osteoporosis is usually caused by an underlying 
genetic defect. It is characterized by fragile bones and deform-
ities, requiring both orthopedic support to treat fractures and 
deformities, and endocrinological support to manage any met-
abolic aspect.

Given the inherent interconnectedness of bone metabolism 
and bone structure, a single-specialty approach is insufficient 
for comprehensive care in RBDs, which instead require a ho-
listic understanding and effective management based on exper-
tise spanning both the underlying metabolic processes and the 
resulting structural and mechanical aspects. This fundamental 
need for a combined approach is the main driver of interdisci-
plinary collaboration.

It is strongly recommended that patients with rare skele-
tal diseases be managed at highly specialized centers, such as 
those belonging to the European Reference Network on Rare 
Bone Diseases [12,13]. Patients and their families should have 
better access to high-quality healthcare, while greater availabil-
ity of reliable information on rare skeletal diseases might allow 
the development of better treatment plans in the future [14].

In recent years, specific treatments have been developed for 
a small number of skeletal diseases [12,14,15]. For most, howev-
er, current treatment options still consist of symptomatic ap-
proaches and monitoring for treatable complications.

Several fundamental characteristics of RBDs highlight the 

crucial importance of multidisciplinary collaboration in this 
setting: 
a) �RBDs are a very diverse group of conditions, each charac-

terized by distinct issues related to bone development, struc-
ture, or metabolism. Because they are so complex, special-
ized multidisciplinary care is often needed to treat all their 
different symptoms [16].

b) �A significant challenge with RBDs is their low individual 
prevalence. Most healthcare professionals, even those spe-
cializing in bone health, do not see enough cases to build 
critical expertise in specific conditions [17]. Limited exposure 
often leads to low awareness, which contributes to delayed 
or incorrect diagnoses [17]. 

c) �Given the often extreme and pervasive manifestations of 
RBDs, a collaborative approach involving dedicated spe-
cialists and researchers with diverse expertise is essential 
to improve clinical care. This collaborative model ensures 
the provision of comprehensive, holistic, continuous, pa-
tient-centered, and participative care, addressing all aspects 
of a patient’s condition [18]. In addition to these considera-
tions, a combined approach also lays the groundwork for in-
terdisciplinary research, particularly important in view of the 
frequent risk of misdiagnosis.

The role of the endocrinologist in rare 
bone disease management

The endocrinologist’s role is paramount in addressing the 
biological mechanisms that often drive RBDs. In clinical prac-
tice, endocrinologists conduct thorough assessments of bone 
health, which extend to evaluating bone density levels and pin-
pointing areas of concern that may indicate underlying meta-
bolic imbalances. Hormones are fundamental to maintaining 
robust bone health, influencing myriad processes from the rate 
of bone growth to the precise amount of calcium and phosphate 
incorporated into bone tissue. 

Endocrinologists have a deep understanding of the bio-
chemical processes governing bone health, and may thus be 
considered the “metabolic architects” of bone. Their primary 
expertise is centered on the cellular and molecular pathways 
that regulate bone formation, resorption, and mineralization, 
rather than solely on its macroscopic physical structure. Cru-
cially, this deep understanding of bone biology at a microscop-
ic level allows endocrinologists to identify the root metabolic 
or genetic causes of rare bone diseases – knowledge that can 
guide systemic medical therapies directly addressing these dys-
functions. Their diagnostic work-up of RBDs often begins with 
a comprehensive evaluation of metabolic and hormonal mark-
ers. Knowledge of the metabolic pathway underlying a given 
disorder may help in the management of affected patients. 
However, the bone remodeling phenotype is not fully known 
for all metabolic bone diseases, and disease-targeted thera-
pies are not yet available for most conditions. Consequently, 
the treatment options for patients – often children – with these 
complex syndromes are restricted to antiresorptive or anabolic 
agents. Nonetheless, the patient’s metabolic profile may help 
in selecting the most appropriate pharmacological treatment [1].
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The role of the orthopedic surgeon in rare 
bone disease management

The orthopedic surgeon’s expertise, especially in the setting 
of RBDs, is centered on the structural, mechanical, and bio-
logical aspects of bone health. These specialists therefore play 
an essential role in addressing the physical manifestations and 
complications of these diseases. Beyond pathological fracture 
fixation, they are trained to restore axial and rotational limb 
alignment, address joint mobility issues, and correct acquired 
bone deformities. The diagnostic work-up of bone diseases by 
orthopedic surgeons is comprehensive, integrating a complete 
health history, a thorough physical examination, and advanced 
imaging techniques. A wide variety of management and treat-
ment strategies are employed to correct structural abnormali-
ties, stabilize fragile bones, and enhance physical function in 
patients with RBDs. These methods frequently combine highly 
specialized surgical procedures with nonsurgical interventions.

Orthopedic interventions are often critical for enabling 
mobility, preventing severe disability, and improving daily 
function, especially in conditions that cause significant skeletal 
deformities or fragility. The collaborative work of these spe-
cialists directly impacts the patient’s ability to perform daily 
activities, thereby enhancing their quality of life.

Orthopedic surgeons therefore play an indispensable role 
in managing the immediate and long-term physical challenges 
posed by RBDs, ensuring that patients maintain as much mo-
bility and function as possible, often through complex surgical 
and rehabilitation strategies.

The essential contribution of the
multidisciplinary network

While endocrinologists and orthopedic surgeons, dealing 
with metabolic and structural aspects, form the backbone of 
care, the complexity of RBDs necessitates the involvement of a 
broader spectrum of specialists to provide truly comprehensive 
management:
• �Clinical geneticists: Essential for the diagnostic work-up. 

Given that most RBDs have a genetic etiology, geneticists 
are crucial for identifying specific gene mutations, provid-

ing genetic counseling to families, and guiding reproductive 
choices. Their role is increasingly vital in the era of precision 
medicine and gene-targeted therapies.

• �Radiologists and neuroradiologists: Specialized imaging 
is the cornerstone of diagnosis and monitoring. Radiologists 
with expertise in skeletal dysplasia are needed to interpret 
complex bone phenotypes, while neuroradiologists monitor 
complications such as basilar invagination or spinal stenosis, 
which are common in several rare syndromes.

• �Physiatrists and physical therapists: These specialists fo-
cus on functional recovery and the maintenance of muscle 
strength. They design personalized rehabilitation programs 
that are critical post-surgery and for preventing the loss of 
mobility associated with progressive skeletal deformities.

• �Odontologists and maxillofacial surgeons: Many rare bone 
diseases, e.g., osteogenesis imperfecta, X-linked hypophos-
phatemia (XLH) significantly affect dental health and cranio-
facial development. Regular monitoring of dentition and spe-
cialized surgical interventions are often required to maintain 
oral function and quality of life.

• �Pain management specialists and psychologists: Chronic 
pain is a debilitating feature of many RBDs. A specialized 
approach to pain management, combined with psychological 
support, is essential to address the emotional and social bur-
den of living with a rare, chronic disability.

• �Pathologists: In cases requiring biopsy, specialized bone pa-
thologists are indispensable for the histological differential 
diagnosis between rare metabolic conditions and primary 
bone tumors or other forms of skeletal dysplasia.

This integrated network ensures that every facet of the patient’s 
health – from molecular diagnosis to functional rehabilitation 
– is addressed. The specific clinical contributions of these addi-
tional specialists are summarized in Table I.

Rare bone diseases at the University 
Hospital of Florence (Azienda Ospedaliero 
Universitaria Careggi-AOUC)

Opinions differ on the ideal organizational structure to fa-
cilitate successful cooperation among professionals from wide-
ly differing disciplines.

Int J Bone Frag. 2026; 6(1):2-8

Table I Clinical roles and contributions of multidisciplinary specialists in rare bone disease management.

SPECIALIST ROLE AND KEY CONTRIBUTION

Clinical geneticist Essential for the initial diagnostic work-up; identifies specific gene mutations and provides genetic 
counseling to patients and their families.

Radiologist / Neuroradiologist Crucial for the interpretation of complex skeletal phenotypes and for monitoring complications such as 
spinal stenosis or basilar invagination.

Physiatrist / Physical therapist Focuses on functional recovery and maintenance of muscle strength, designing personalized 
rehabilitation programs, particularly after orthopedic surgery.

Odontologist / Maxillofacial surgeon Monitors and treats dental anomalies and craniofacial development issues common in conditions such as 
osteogenesis imperfecta and XLH.

Pathologist Indispensable for the histological differential diagnosis between rare metabolic conditions and primary 
bone tumors in cases requiring a biopsy.

Pain management specialist / Psychologist Manages chronic pain and provides psychological support to address the emotional and social burden of 
living with a rare, chronic disability.
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Recognizing the specific and complementary skills of each 
team member is essential. It is increasingly understood that 
teams with shared and aligned interests create a strong founda-
tion for effective collaboration across various expertise areas. 
This collaboration, which also involves orthopedic surgeons 
with their well-balanced expertise, is vital for addressing spe-
cific clinical and research questions, ultimately aiming to im-
prove patient care and foster innovation [19]. Two key figures 
in managing RBDs are the endocrinologist and the orthopedic 
specialist experienced in these conditions. For many years, a 
multidisciplinary group focusing on the diagnosis and treat-
ment of RBDs has been active at the University Hospital of 
Florence (AOUC). Over time, close collaboration between 
endocrinologists from the hospital’s Metabolic Bone Diseas-
es Unit and orthopedic surgeons from its Orthopedic Oncolo-
gy Unit has led to the development of a structured model for 
managing patients with various diseases, including RBDs. This 
collaboration has also resulted in the publication of scientific 
papers [20-22] and the sharing of various diagnostic and therapeu-
tic care pathways (PDTA) for RBDs [23-26].

Since 2021, the AOUC has run monthly outpatient clinics 
in which patients with RBDs are assessed by an endocrinolo-
gist from the Metabolic Bone Diseases Unit working in con-
junction with an orthopedic surgeon from the Orthopedic On-
cology Unit. 

During the examination, the specialists determine which 
tests are required. Some of them (radiological examination 
and evaluation of bone mineral density) can be performed the 
same day, with the orthopedic specialist’s evaluation therefore 
available immediately, while biochemical tests at the Metabol-
ic Bone Diseases Unit must be scheduled and performed at a 
later date. Follow-up visits to review the final report can be 
conducted either in person or remotely via telemedicine. 

Scheduled remote consultations between the specialists and 
the patient’s general practitioner can also be arranged to dis-
cuss specific cases. To date, a total of 686 patients have been 
seen in the clinic since its establishment. 

Table II lists the different RBDs assessed over this period, 
showing the total number of visits.

In some cases, prompt orthopedic surgery was required 
and arranged. Brief descriptions of several surgically treated 
patients are given below. 

Case 1
A 43-year-old male patient affected by osteogenesis imperfec-
ta, presenting with coxa vara and procurvatum deformity of the 
left femoral shaft, sustained – due to the underlying patholo-
gy – a femoral fracture following a fall from his wheelchair. 
In agreement with the doctors in the patient’s hometown, a 
transfer to the University Hospital of Florence (AOUC) was 
promptly planned and the patient underwent successful sur-
gery within 48 hours. An osteosynthesis with plate, screws, 
and cerclage for a peritrochanteric fracture of the left hip was 
performed. The surgery was performed in 2023 and follow-up 
X-ray showed the fixation devices in place and intact, with no 
signs of loosening. The baseline findings were essentially un-
changed, particularly the bone curvatures. 

Figure 1 shows an X-ray prior to the femoral fracture (A), 
revealing pelvic dysmorphism and rotation. There is a bilateral 
bowing deformity of the femoral diaphyses, more pronounced 
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Table II Rare bone disease types assessed (2021–present), including 
initial and follow-up visits.

RARE BONE DISEASES TOTAL NUMBER OF VISITS 
(INITIAL AND FOLLOW-UP VISITS)

Bone fibrous dysplasia 302

Osteogenesis imperfecta 667

Tumoral calcinosis 26

Hypophosphatemic rickets (XLH) 121

Hypophosphatasia 15

Cystic angiomatosis 1

Figure 1 X-ray prior to femoral fracture. A: pelvic dysmorphism and rotation. There is a bow-shaped deformity of the femoral diaphyses bilaterally, 
more pronounced on the left. On the left side, there is evidence of previous midshaft fractures and an exostosis measuring approximately 0.76 cm on 
the medial margin of the distal third. A significant reduction in bone mineral density is noted in the visualized bone segments. 
B and C: left per-subtrochanteric fracture and a non-displaced fracture of the ipsilateral iliac wing.

A B B
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on the left. On the left side, there is evidence of previous 
midshaft fractures and an  exostosis  measuring approximate-
ly 0.76 cm on the medial margin of the distal third. A signifi-
cant reduction in bone mineral density is noted in the visualized 
bone segments. B and C: Left  per- and subtrochanteric frac-
ture and a non-displaced fracture of the ipsilateral iliac wing. 
Figure 2 shows: (A) surgical fixation of a left per-and subtro-
chanteric fracture with plate and screws; (B) follow-up of a 
procurved left per-and subtrochanteric femoral fracture treated 
with plate and screws, demonstrating near-complete consolida-
tion, hardware in situ and intact; and (C) 18-month follow-up 
after osteosynthesis with plate, screws, and cerclage for left 
proximal femur fracture in this patient with osteogenesis im-
perfecta, hardware in situ and intact.

Case 2
A 53-year-old patient with severe tumoral calcinosis due to ho-
mozygous 4bp deletion in exon 3 of the GANT3 gene initially 
showed improvement with intravenous bisphosphonates. Nev-
ertheless, the substantial calcinosis in the right hip (about 20 
cm in diameter) continued to cause significant discomfort and 
poor quality of life, prompting the decision, after careful con-
sideration, to proceed with surgical management. The patient 
presented with an ulcerated calcinosis in the proximal lateral 
region of the right thigh. Joint examination revealed a large 
mass in the posterolateral region extending to the anteromedial 
region. The skin of the proximal lateral region of the right thigh 
showed multiple ulcerations.

The necessary surgical treatment, which was first discussed 
with the patient, included excision of the ulcerated skin with 
debulking of the anteromedial portion of the mass. After joint 
evaluation, reconstruction of the defect was performed by plas-
tic surgeons. 

A gross examination revealed a subcutaneous mass measur-
ing 21 x 13 x 5 cm with a raised, whitish lesion and an ulcerated 
area measuring 11 x 9 cm over a previous 5 cm linear scar. His-
tological examination showed massive deposition of calcium 
salts in the dermal and hypodermic stroma (calcinosis), inflam-

mation-associated sclerotic changes, hemosiderin deposits, and 
giant cell foreign body reactions of the stroma.

This patient, regularly followed up at our center, is current-
ly doing well.

Cases 3 and 4
Due to a GALNT3 gene mutation inherited from consanguin-
eous parents, two brothers developed tumoral calcinosis. The 
first is a 33-year-old man with a history of tumoral calcinosis.  
In 2021, he was in good health except for clearly visible calci-
fication of the right shoulder, measuring approximately 1.5-2 
cm, with red, warm skin. An ultrasound of the right shoulder 
revealed large deposits of calcium in the soft tissues of the pos-
terior and lateral deltoid bundles, along with a strong Power 
Doppler signal (matching what was observed on a CT scan in 
2018). Despite the lack of vascular signal, tiny calcifications of 
up to 8–9 mm were observed inside the supraspinatus fibers. 
The rotator cuff tendon fibers appeared continuous, the long 
head of the biceps muscle tendon was normal, and there was no 
intra-articular effusion in the glenohumeral or acromioclavicu-
lar region. The forced position of the arm significantly reduced 
the subacromial space for sliding of the rotator cuff tendon, 
resulting in severe functional limitation of the upper limb. The 
patient underwent MRI evaluation followed by an orthopedic 
consultation. MRI of the right shoulder showed a gross abnor-
mal signal formation measuring 9 x 6.5 x 5 cm (CC x AP x 
LL) extending posteroinferiorly deeply into the triceps mus-
cle and superficially into the superficial subcutaneous tissue. 
Concomitant perilesional edematous imbibition was observed. 
The width of the subacromial sliding space was reduced. The 
patient underwent an orthopedic examination and subsequent-
ly surgery to remove a calcified mass from the right shoulder. 
Histological examination was compatible with calcinosis: fi-
broadipose and muscular stromas with inflammation-associat-
ed sclerotic changes, and widespread dystrophic calcifications. 
Furthermore, given the presence of small calcifications on the 
left shoulder that did not warrant surgical intervention, it was 
decided to perform percutaneous lithochlasia, which led to a 

Masi L. et al.

Figure 1 2 X-ray after surgical procedure. A: surgical fixation of a left per-subtrochanteric fracture with plate and screws.
B: follow-up demonstrating near-complete consolidation, hardware in situ and intact.
C: 18-month follow-up after osteosynthesis with plate, screws, with hardware in situ and intact.

A B B
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significant clinical improvement. 
His 23-year-old brother underwent surgery to remove a cal-

cified lesion on the right hip measuring approximately 15 cm in 
diameter. Both brothers are currently under regular orthopedic 
and endocrinological follow-up.

Case 5
A patient with cystic angiomatosis consulted his doctor due to 
pain in the lumbar spine, sometimes causing difficulty even 
sitting. The patient was referred for an orthopedic oncology 
consultation, and a biopsy was scheduled. A computed tomog-
raphy scan, used to guide the biopsy, revealed that the skeletal 
segments examined—particularly L5, the sacrum, and the re-
maining pelvic bones—showed mixed structural changes, pre-
dominantly lytic in nature. Histological examination revealed 
the presence of rare polymorphonuclear inflammatory cells and 
blood material.

Case 6
In a further patient with cystic angiomatosis, who also consult-
ed the doctor due to pain in the lumbar spine, sometimes caus-
ing difficulty even sitting, MRI of the lumbar spine was per-
formed, revealing diffuse involvement of the spine, particularly 
at the sacrum, with the presence of newly formed extra skeletal 
tissue. Multiple angiomatous formations were documented at 
the level of the sternal manubrium, the heads of the humeri 
bilaterally, both scapulae, affecting the somata and pedicles of 
T1, T4, T5, T6, T8, T9, T10, T12, L2, L3, L4, and L5, and the 

anterior portion of the somata of T7 and T11. 
Following a review by the Multidisciplinary Oncology 

Groups—GOM, the patient was evaluated at our Metabolic 
Bone Diseases Unit. The patient had osteomalacia due to very 
low levels of vitamin D, with baseline biochemical profile re-
vealing severe vitamin D deficiency and secondary hyperpar-
athyroidism (Table III, column A), confirming the diagnosis of 
concomitant osteomalacia. The management of cystic angio-
matosis remains challenging; however, the use of zoledronate 
is increasingly reported as an effective strategy for controlling 
bone pain and limiting lesion progression [27,28]. After correction 
of vitamin D levels (Table III, column B), the patient started 
therapy with zoledronate, 4 mg i.v. per month. After 1 year of 
treatment, the patient is clinically improved, without chronic 
pain. On MRI, the affected areas remain unchanged, showing 
the same signal characteristics on T1-weighted sequences, and 
moderate hyperintensity on T2-weighted and STIR sequenc-
es. Our findings align with the literature, demonstrating that 
initiation of targeted antiresorptive therapy can significantly 
improve the quality of life in these patients [27].

In conclusion, combining the expertise of the endocrinol-
ogist and orthopedic specialist is helpful in many ways and 
improves the care of people with RBDs. A multidisciplinary 
(endocrinology and orthopedics) outpatient clinic exclusively 
dedicated to RBDs offers a comprehensive, coordinated, pa-
tient-centric approach that significantly enhances diagnostic 
accuracy, treatment efficacy, and the quality of life of individu-
als living with these complex conditions.

Endocrinologist-orthopedic synergy in RBD 

Table III Biochemical parameters before (Column A) and after (Column B) correction of secondary hyperparathyroidism.

PARAMETER PATIENT VALUE JULY 2024 (A) PATIENT VALUE OCTOBER 2024 (B) REFERENCE RANGE

Complete blood count (CBC) Normal Normal –

e-GFR 78 79 >60 mL/min/1.73m²

Creatinine 1.18 1.10 0.8-1.2 mg/dL

Creatinine clearance 139 129 70–140 mL/min

Calcium 9.9 9.5 8.5–10.1 mg/dL

Phosphorus 3.1 3.2 2.5–4.9 mg/dL

25-OH Vitamin D 14* 31 30–100 ng/mL

Bone alkaline phosphatase 12.5 13.2 <22.4 mcg/L

Alkaline phosphatase 89 78 40-150 U/L

Total protein 7.17 7.10 6.4–8.2 g/dL

Protein electrophoresis Normal Normal –

Calciuria (24h urine calcium) 89* 148 100–300 mg/24h

Phosphaturia (24h urine phosphorus) 789 846 400–1300 mg/24h

TSH 2.34 – 0.4–4.0 mIU/L

PTH 71.40* 38.1 <36.80 pg/mL

* = Out of range
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