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Session Agenda
• Welcome Participants and Presenters

• Objectives

• Didactic Presentation (20-30 min)
• Q&A

• Case presentation(s)
• Clarifying questions

• Discussion

• Recommendations

• Closing Announcements
• Submission of new cases

• Completion of evaluations



ECHO Model: All Teach, All Learn

Cohort-based learning on ZOOM
• Have your camera on as much as possible, especially when 

joining the meeting and during discussions

• Questions and comments are welcome – use the “raise hand” 
feature or put them in the chat

• This is not a webinar! Participation is key

Case-based learning
• 1-2 participant cases each session using provided template

• Contact Jennifer Kelly to present a case



Series Objectives

Learning objectives for this ECHO series include the ability to:

• Identify which patients to screen for fracture risk

• Determine who to recommend for treatment

• Discuss the different medications available to treat 
osteoporosis and their potential side effects



CMIE Disclosures 

• University of Vermont (UVM) Office of Continuing Medical and Interprofessional Education 
(CMIE) is approved as a provider of Continuing Medical Education (CME) by the ACCME. 
UVM designates this internet live activity for a maximum of 1 AMA Category 1 creditTM.

• UVM CMIE is accredited by the American Nurses Credentialing Center (ANCC) to provide CE 
for the healthcare team. This program has been reviewed and is acceptable for up to 1 
Nursing Contact Hour.

• Successful completion of this CME activity, which includes participation in the evaluation 
component, enables the participant to earn up to: 1 MOC point in the American Board of 
Internal Medicine's (ABIM) Maintenance of Certification (MOC) program; It is the CME 
activity provider's responsibility to submit participant completion information to ACCME for 
the purpose of granting ABIM or ABP MOC credit.

Participants should claim only the credit commensurate with the extent of their 
participation in the activity.



CMIE Disclosures

Interest Disclosures: As an organization accredited by the ACCME to 
sponsor continuing medical education activities, UVMCMIE is required 
to disclose any real or apparent conflicts of interest (COI) that any 
speakers may have related to the content of their presentations.

Meeting Disclaimer: Regarding materials and information received 
during this educational event, the views, statements, and 
recommendations expressed during this activity represent those of the 
authors and speakers and do not necessarily represent the views of the 
University of Vermont.
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Session Objectives

• Review calcium homeostasis and parathyroid physiology

• Review the different types of hyperparathyroidism with more focus on 
primary hyperparathyroidism

• Describe PTH impacts on bone health 

• Review clinical evaluation of hyperparathyroidism

• Discuss surgical evaluation and when to refer for parathyroidectomy 

• Describe non-surgical/monitoring options 



Calcium Homeostasis

• Calcium balance is under tight control by 
parathyroid hormone (PTH) and vitamin D

• PTH is one of the major hormones that regulates 
serum calcium, phosphorus and vitamin D
• Direct effects on bone and kidney and indirectly via the 

GI tract

• Changes in serum calcium levels are detected by 
the CaSR, a receptor expressed on the surface of 
parathyroid cells

• A decrease in the levels of extracellular calcium 
induces an increase in PTH release and an increase 
in extracellular calcium will decrease PTH release 

Nat Rev Dis Primers. 2016



PTH Physiology

• PTH acts on the PTH1 receptor 
in bone (↑resorption) and the 
kidneys (↑reabsorption) to 
increase serum calcium levels

• PTH inhibits tubular phosphate 
reabsorption at the kidneys 
(↑excretion)

• PTH also stimulates the conversion 
of vitamin D 25-hydroxyl vitamin D 
to 1,25 vitamin D at the kidney
• Enhances intestinal calcium absorption and 

renal phosphate reabsorption 
(↑absorption)

Front Endocrinol. 2020



PTH Pathophysiology
• Primary hyperparathyroidism: a result of overproduction and release of 

PTH secondary to parathyroid adenoma, hyperplasia, or carcinoma
• Dysregulated overgrowth of parathyroid tissue with excessive secretion of PTH, with 

reduced expression of the CaSR
• Single gland or multiples parathyroid glands are functioning above their physiological 

set point

• Secondary hyperparathyroidism: physiologic response to a chronic 
hypocalcemic state
• Secondary to CKD, Vitamin D deficiency, bariatric surgery, malabsorption

• Tertiary hyperparathyroidism: a result of prolonged uncorrected secondary 
hyperparathyroidism
• Usually seen in end-stage renal disease where the chronic low calcium state leads to 

hyperplasia of the parathyroid glands which start to act autonomously resulting in 
hypercalcemia

Nat Rev Dis Primers. 2016



PTH Pathophysiology



New Guidelines 



Primary Hyperparathyroidism: Diagnosis

• Hypercalcemic PHPT: an elevated serum calcium adjusted for albumin in the 
presence of an elevated or inappropriately normal intact parathyroid 
hormone (PTH) on two occasions at least 2 weeks apart.

• Normocalcemic PHPT: normal adjusted total calcium and normal ionized 
calcium levels along with elevated intact PTH on at least two occasions over 
3–6 months after all alternative causes for secondary hyperparathyroidism 
have been ruled out.

PHPT Differentials

• Familial hypocalciuric hypercalcemia (suspect in younger individuals with a urinary 
calcium/cr ratio <0.01 and/or with a family history of hypercalcemia)

• Thiazide diuretics and lithium 

• Tertiary hyperparathyroidism 

• Ectopic secretion of PTH (rare)

J Bone Miner Res. 2022



PHPT Epidemiology

• Reported increase in incidence and prevalence of PHPT with the 
increased use of chemistry panels in developed countries and with 
increased screening in individuals with osteoporosis

• Age-adjusted estimates of prevalence in the US of 233/100,000 
women and 85/100,000 men (2010)

• Sporadic PHPT most commonly caused by a single benign parathyroid 
adenoma (85%)
• Less common causes include multiple parathyroid gland involvement 

(hyperplasia or synchronous or asynchronous adenomas (15%)), and very 
rarely parathyroid carcinoma (<1%)

• Multigland disease is more typical of genetic or hereditary cases

The Journal of Clinical Endocrinology & Metabolism. March 2013
J Bone Miner Res. 2022



Symptoms- Clinical Sequelae
• May be asymptomatic 

(Incidental finding)

• Symptoms of hypercalcemia 
(‘Bones, stones, groans, moans’)

• Decreased bone density, 
Osteitis fibrosa cystica

• Chronic kidney disease

• Nephrolithiasis and/or 
nephrocalcinosis



Skeletal Effects 

• Fracture risk is increased at vertebral and nonvertebral sites

• Osteitis fibrosa cystica (not commonly seen in developed countries)
• radiographic signs include a salt-and-pepper pattern skull demineralization, distal clavicle 

tapering, subperiosteal bone resorption, cysts, and brown tumors

• Low BMD on DXA especially at sites with high proportions of cortical bone, such as 
the distal one-third radius

• Trabecular bone is also affected in PHPT (as opposed to previous views)
• For example, studies using high-resolution peripheral quantitative computed tomography have 

demonstrated microstructural trabecular and cortical abnormalities (decreased trabecular and 
cortical volumetric densities, thinner cortices, and more widely spaced trabeculae at both 
radial and tibial sites)

• Trabecular bone score analysis in PHPT is also consistent with deteriorated trabecular 
microstructure and increased fracture risk

• After parathyroidectomy, bone density appears to increase and fracture risk 
appears to improve

Osteoporos Int. 2017
J Bone Miner Res. 2022



Evaluation

• Labs: calculated total serum calcium or ionized calcium, phosphorus, 
intact PTH, 25OHD, creatinine, eGFR or creatinine clearance, 24-hour 
urinary calcium, stone risk profile (if hypercalciuria or stone history)

• Imaging: 3 site DEXA (lumbar spine, hip, distal 1/3 radius); imaging for 
vertebral fractures (vertebral fracture assessment or vertebral X-rays), 
imaging for nephrolithiasis/nephrocalcinosis (Ultrasound, CT, Xray)

• Genetic testing: consider only for patients <30 years old, those with 
multigland disease, and/or those with a family history of 
hypercalcemia and/or a syndromic disease

J Bone Miner Res. 2022



When to Refer for Parathyroidectomy

If any of the following are present (even if asymptomatic): 

• Symptomatic PHPT

• Serum calcium >1 mg/dL (0.25 mmol/L) above the upper limit of normal

• A fracture by VFA or vertebral X-ray

• BMD T-score ≤ −2.5 at any site (including distal 1/3 radius)

• eGFR or creatinine clearance <60 mL/min

• Nephrocalcinosis or nephrolithiasis by X-ray, ultrasound, or other modality*

• Hypercalciuria (*24 hour urine calcium >250 in females, >300 in males) 

• Age <50 years

Note: 

• Evidence is inconclusive on benefits of surgery in improving neurocognitive function, quality of life and/or 
cardiovascular indices.

• If none of the indications are met, PTX is still an option with combined decision making if there are no 
contraindications

J Bone Miner Res. 2022



Pre-operative Imaging

• Should only be obtained if surgery is planned (not recommended for 
diagnostic purposes)

• Recommended for surgical planning to help locate the abnormal 
parathyroid gland(s)

• Imaging modalities include: 
• Neck ultrasound

• Technetium-99 m-sestamibi subtraction scintigraphy

• Contrast-enhanced 4D CT

J Bone Miner Res. 2022



Surgery
• Surgery is the only option for curing PHPT

• Traditionally, bilateral cervical exploration for localization of all 4 parathyroids and 
removal of any that are grossly enlarged was the standard

• With improvements in preoperative localization (imaging) and use of 
intraoperative PTH monitoring, minimally invasive unilateral neck exploration has 
been widely adopted



Surgery
• Selective PTX +/- combined with intraoperative PTH monitoring with 

reported success rates of 95-97% in the hands of experienced surgeons

• Most large single-institution series show very low rates of complications
• 1% incidence of permanent injury to the recurrent laryngeal nerve, 2%–5% risk of 

persistent or recurrent disease, 0.5% risk of a neck hematoma, post-PTX 
hypoparathyroidism occurs in well under 10% of patients who undergo multiple gland 
resections

• Incisions are usually small, surgery can be performed under general or local 
anesthesia, recovery is usually straightforward (mild throat discomfort and a 
few days of postoperative fatigue), Most patients can be discharged on the 
day of operation, narcotic use for pain control is rarely needed

• Surgery for multigland disease is more challenging

• PTX is considered safe even in elderly patients or in those with physiologic 
frailty



Monitoring/Medical Management options

• Annual measurements of calcium, 25OHD, creatinine clearance or eGFR

• Three-site DEXA every 1 or 2 years (longer if normal BMD)

• Do not restrict intake of calcium and vitamin D intake (1000–1200 mg of 
calcium, target vitamin D >30 acceptable)
• Deficiency of calcium/vitD intake could stimulate further PTH secretion

• May consider cinacalcet to reduce the serum calcium concentration (serum 
calcium levels >11.0 mg/dL)
• no effect on bone density

• May consider Alendronate or denosumab for improvements in BMD 
• Without consistent decrease in calcium level 

J Bone Miner Res. 2022



J Bone Miner Res. 2022
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Questions??



Case Presentation
Bringing Knowledge to Action through interactive, case-based discussions

Participant presents the case and poses the question(s) for the group 

Clarifying questions about the case from group to case presenter

Ideas, suggestions, recommendations from participants

Ideas, suggestions, recommendations from ECHO faculty team

Full group discussion

Summary and wrap-up by facilitator 



Case Presentation

DO NOT INCLUDE:
Names, Address, DOB, Phone/Fax #, Email address, Social 
Security #, Medical Record #

Consider the level of detail necessary. Go with less when possible.

The discussion and materials included in this conference are confidential and 
privileged pursuant to 26VSA Section 1441-1443. This material is intended for use 
in improving patient care. It is privileged and strictly confidential and is to be used 
only for the evaluation and improvement of patient care. 



Case  





Closing Announcements
• Confirm case presenter(s) for next session

• Slides are posted at www.vtahec.org

• Recording of didactic portion will be sent by email to the full cohort 
• For the use of registered participants only

• Please complete evaluation survey after each session

• CE information and QR Code will be sent once evaluation is received

• Please contact us with any questions, concerns, or  suggestions:

• Jennifer.Kelly@uvmhealth.org

• Patti.Smith-Urie@uvm.edu

http://www.vtahec.org/
mailto:Elizabeth.Cote@uvm.edu
mailto:Elizabeth.Cote@uvm.edu
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