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Case Report 

• 61 F referred for primary hyperparathyroidism with hypercalcemia 
and elevated PTH, otherwise asymptomatic 

• PMH- osteopenia, seasonal allergies 
• PSH- none 
• Meds- vitamin D, singulair PRN 
• All- Sulfa 
• PE- 

NAD  
Trachea midline, no neck masses palpable 
Clear to auscultation b/l 
Abdomen soft, nontender 
Extremities warm, normal motor and sensory function 
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Case Report 

• Labs:   Ca2+ - 11.1 mg/dL (normal: 8.5 to 10.2 mg/dL) 
        PTH  - 127 pg/mL  (normal: 10 to 72 pg/mL ) 

 
•  Sestamibi scan:  small parathyroid adenoma next to inferior pole 

   of right thyroid  
 

www.downstatesurgery.org



Case Report 

• Operation: Bilateral paratracheal exploration with right 
thyroid lobectomy and parathyroidectomy with 
intraoperative PTH monitoring 

 
– After extensive right cervical exploration including posterior to 

the trachea and the thyroid, as well as along the carotid sheath 
and in the tracheoesophageal groove, no parathyroid adenoma 
was identified 

– Tissue resembling a parathyroid was removed from the right 
lower paratracheal area, but was found to be a lymph node and 
normal parathyroid on frozen section. PTH did not drop after 
removal. 

– The superior right parathyroid was identified and protected 
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Case Report 

 
– Left cervical exploration also did not yield any parathyroid 

adenoma, a normal appearing superior and inferior gland were 
identified 

– Right thyroid lobectomy was performed 
– Ectopic parathyroid adenoma was then identified in a 

retroesophageal superior mediastinal position and removed 
– PTH dropped from 143 after anesthesia induction to 7 eight 

minutes after removal of the specimen 
– Incision was closed, pathology confirmed parathyroid adenoma 

2x0.8x0.8 cm (270 g) 
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Hyperparathyroidism: Pathophysiology 
Hypersecretion of PTH, leading to 
Hypercalcemia: 
• Classic pentad: 

– kidney stones, painful bones, 
abdominal groans, psychic moans, 
and fatigue overtones  

 
• Nonspecific symptoms: 

– Bone pain, osteopenia/ 
osteoporosis 

– Constipation  
– Pruritus 
– Decreased appetite, nausea, 

heartburn 
– Urinary frequency, incontinence 
– Muscle weakness, joint pain 
– Fatigue, lethargy, depression 
 

• Truly asymptomatic patients 
are rare < 5% 
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Presenter
Presentation Notes
Chief cells in the parathyroid glands secrete PTH, an 84–amino acid protein, whenever serum calcium levels fall. PTH binds to its peripheral receptors and stimulates osteoclasts to increase bone resorption, to the kidney to increase calcium resorption and renal production of 1,25-dihydroxyvitamin D3 (1,25[OH]2D3), and to the intestine to increase absorption of calcium and phosphate. Together, these processes raise the serum calcium level. The recently cloned calcium-sensing receptors (CaSRs) in the parathyroid glands detect changes in calcium levels, which results in a negative feedback loop that decreases PTH production. 
Calcium is the most abundant cation in human beings, and has several crucial functions. Extracellular calcium levels are 10,000-fold higher than intracellular levels, and both are tightly controlled. Extracellular calcium is important for excitation-contraction coupling in muscle tissues, synaptic transmission in the nervous system, coagulation, and secretion of other hormones. Intracellular calcium is an important second messenger regulating cell division, motility, membrane trafficking, and secretion. Calcium is absorbed from the small intestine in its inorganic form. Calcium fluxes in the steady state are depicted in Fig. 38-27.�PTH functions to regulate calcium levels via its actions on three target organs, the bone, kidney, and gut. PTH increases the resorption of bone by stimulating osteoclasts and promotes the release of calcium and phosphate into the circulation. At the kidney, calcium is primarily absorbed in concert with sodium in the proximal convoluted tubule, but fine adjustments occur more distally. PTH acts to limit calcium excretion at the distal convoluted tubule via an active transport mechanism. PTH also inhibits phosphate reabsorption (at the proximal convoluted tubule) and bicarbonate reabsorption. It also inhibits the Na+/H+ antiporter, which results in a mild metabolic acidosis in hyperparathyroid states. PTH and hypophosphatemia also enhance 1-hydroxylation of 25-hydroxyvitamin D, which is responsible for its indirect effect of increasing intestinal calcium absorption. 



Hyperparathyroidism: Classification 

Primary Hyperparathyroidism: 
 
 
• Adenoma 80% 
• Double Adenoma 5-10% 
• Four-Gland Hyperplasia 5-

10%  
• Parathyroid carcinoma 1% 

Secondary and tertiary 
Hyperparathyroidism: 
 
• Chronic hypocalcemia, which 
 stimulates PTH secretion and 
 parathyroid hyperplasia due to 
 renal failure and other 
 malabsorptive or metabolic 
 disorders 
• Autonomous hyperfunction can 

develop after long-standing 
secondary HPT/transplantation 
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Presentation Notes
PHPT most common cause of hypercalcemia. Most patient diagnosed incidentally
Most patients with primary HPT caused by multigland hyperplasia have sporadic disease. It is also associated with multiple endocrine neoplasia (MEN) type 1 (primary HPT combined with lesions of the pancreas and pituitary) and type 2A (primary HPT, medullary thyroid cancer, and pheochromocytoma) syndromes. 
The diagnosis of carcinoma is restricted to tumors that show invasion of blood vessels, perineural spaces, soft tissues, thyroid gland, or other adjacent structures, or to tumors with documented metastases. It is often difficult for the pathologist to make this diagnosis, especially if there is only a frozen section analysis of a resected parathyroid gland. 
PHPT is a common disorder, affecting 100,000 individuals annually in the United States. PHPT occurs in 0.1 to 0.3% of the general population and is more common in women (1:500) than in men (1:2000). Increased PTH production leads to hypercalcemia via increased GI absorption of calcium, increased production of vitamin D3 , and reduced renal calcium clearance. PHPT is characterized by increased parathyroid cell proliferation and PTH secretion that is independent of calcium levels. 



Primary Hyperparathyroidism: Diagnosis 

Normal serum calcium = 8.5 to 10.2 mg/dL; normal intact PTH = 10 to 72 pg/mL. 

Patient Laboratory Values Diagnosis of Primary 
Hyperparathyroidism? 

Serum calcium = 11.0 mg/dL 
  Intact PTH = 92 pg/mL 

Yes, classic disease 

 
Serum calcium = 11.2 mg/dL 
  Intact PTH = 49 pg/mL 

Yes, mild disease 

Serum calcium = 9.9 mg/dL 
  Intact PTH = 81 pg/mL 
 

Probably mild disease, but 
rule out vitamin D deficiency 
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Presentation Notes
Elevated calcium and PTH = classic disease
Elevated calcium or elevated PTH = mild disease. If calcium elevated due to other causes than HPT, PTH should be nondetecable



Primary Hyperparathyroidism: Indication for 
Parathyroidectomy 

Criteria for surgical referral and parathryroidectomy: 
 
• All symptomatic patients 
• All asymptomatic patients with any of the following: 

– Serum calcium concentration >1 mg/dL (>0.25 mM/liter) above 
the upper limits of normal 

– Bone density at the lumbar spine, hip, or distal end of the 
radius that is >2 SD below peak bone mass (T-score <−2.5) 

– All individuals with primary hyperparathyroidism and <50 yr 
– Patients for whom medical surveillance is undesirable or 

impossible 
 

• In retrospective study of 3388 patients, only 40% of those meeting 
criteria were treated with parathyroidectomy 

Bilezikian et at: Guidelines for the management of asymptomatic primary hyperparathyroidism: summary statement from the 
third international workshop. J Clin Endocrinol Metab 94:335–339, 2009.  
Yeh et al: Surgery for Primary Hyperparathyroidism: Are the Consensus Guidelines being followed? Ann Surg 255(6):1179-
83, 2012 
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Presentation Notes
Even though a National Institutes of Health (NIH) consensus conference was conducted in 1990, another workshop was held in 2002, and an international workshop was held in 2008 on the management of asymptomatic primary HPT, there is still no consensus among endocrinologists and endocrine surgeons about whether to administer nonoperative medical therapy and monitor patients or to refer them for early parathyroidectomy. Criteria for surgery have been established according to the best evidence to date (Box 39-2).[16] To some extent, the role of parathyroidectomy in asymptomatic patients with mild to moderate hypercalcemia is debated because the natural history of the disease is still not well understood. Overall, rapid increases in the serum calcium level, progression of symptoms of complications, or both are uncommon in patients with borderline hypercalcemia. However, because of the long-term deleterious effects on bone mineralization, the pendulum has shifted to surgical intervention.[ 



Primary Hyperparathyroidism: Benefits of 
Surgical Management 

Benefits from surgical management of primary HPT: 
 
• Renal function and bone density improvement 
• Resolution of neuropsychiatric symptoms 
• Quality of life better 
• Prolongs survival (10% reduction if untreated) 
• Reduction in cardiovascular incidents 
• Low complication rates 
• Cost of parathyroidectomy at 5 years is less than the cost of 

surveillance 
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Parathyroid: Embryology 

• Lower parathyroids are 
     derived from the 3rd branchial 

pouch and migrate with the 
     thymus 
• Upper parathyroids are derived  
     from the 4th branchial pouch 
     and lie in close proximity to the 
     ultimobranchial bodies 
 
 
 
A- 8- to 10-mm embryo 
B- 13- to 14-mm embryo 
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After biochemical diagnosis of HPT, localization..
At 26 days, 5 pairs of pharyngeal pouches are formed. 3rd pair- inferior PT, thymus, 4th pair- superior PT, lateral thyroid/ultimobranchial body
Inferior parathyroids migrate with thymus over longer distance, higher rate of ectopy



Parathyroid Anatomy 

Anatomical Locations: 
 
• Superior Glands: 
 posteromedial aspect of the 
 thyroid, above junction of 

inferior thyroid artery and 
recurrent laryngeal nerve 

 
• Inferior Glands: 
 posteriolateral aspect of the 

lower thyroid pole, below the 
inferior thyroid artery 
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Presentation Notes
Normal parathyroid glands are located in loose tissue or fat and are ovoid. They measure up to 7 mm in size and weigh approximately 40 to 50 mg each. Parathyroid glands usually derive their blood supply from branches of the inferior thyroid artery, although branches from the superior thyroid artery supply at least 20% of upper glands. Branches from the thyroidea ima, and vessels to the trachea, esophagus, larynx, and mediastinum may also be found. The parathyroid glands drain ipsilaterally by the superior, middle, and inferior thyroid veins. 
Akerström and colleagues,55 in an autopsy series of 503 cadavers, found four parathyroid glands in 84% of cases. Supernumerary glands were present in 13% of patients, most commonly in the thymus. Only 3% of patients had less than four glands. Similar results were obtained in other dissection studies of 428 human subjects by Gilmour who reported a 6.7% incidence of supernumerary glands 

Sup PT: 1cm above the junction of inf thyroid artery and recurrent nerve at level of cricoid cartilage
A- juxtacricothyroidal position pos
B- behind upper pole of thyroid
C- behind junction of upper eso/lower pharynx
Inf PT: posteriolateral aspect of the lower thyroid pole, below the junction of inf thyroid artery and recurrent nerve
1- inf pole thyroid
2-intrathymic
3- along carotid artery
The percentage of individuals with supernumerary glands varies in published series from 2.5% to 22%.[14] The average weight of a normal parathyroid gland is 35 to 40 mg; in adults, its color turns to yellow as the fat content increases 
The superior and inferior parathyroid glands receive their blood supply from the inferior thyroid artery in 80% of cases. Each parathyroid gland generally receives a single end-artery blood supply that is vulnerable to injury during surgical manipulation. The glands are made up of chief and oxyphil cells, as well as fibrovascular stroma and adipose tissue. 



Parathyroid Anatomy 

Ectopic Locations (5-15%): 
 
• Thyrothymic ligament 
• Tracheoesophageal groove 
• Retroesophageal space 
• Retropharyngeal/high cervical 
• Carotid sheath  
• Intrathyroid 
• Ant/post superior mediastinum 
• Retropharyngeal 
• Intrathymic 
• Aorto-pulmonary window 
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Abnormal migration during embryogenesis
Superior- 38%, inferior-62%
Numbers represent glands found after reop, total 54 (shen et al)
paraesophageal (28%), mediastinal (26%), intrathymic (24%), intrathyroidal (11%), carotid sheath (9%), and high cervical or undescended (2%) 
Truly ectopic superior parathyroid glands are rare, but may be found in the middle or posterior mediastinum, or in the aortopulmonary window.55 
Approximately 15% of inferior glands are found in the thymus. The position of the inferior glands, however, tends to be more variable due to their longer migratory path. Undescended inferior glands may be found near the skull base, angle of the mandible, or superior to the upper parathyroid glands along with an undescended thymus. The frequency of intrathyroidal glands is about 2% 



Preoperative Imaging 

IMAGING MODALITY SENSITIVITY SPECIFICITY COST SAFETY 

Noninvasive         

Sestamibi Moderate Moderate Moderate Safe 

Sestamibi SPECT High High Moderate Safe 

Ultrasound Moderate Moderate Low Safe 

4D-CT High High High Radiation 

MRI Low Moderate Moderate Safe 

Invasive         

Angiography Moderate Moderate Very high Hematoma, CVA, nephropathy* 

Venous localization High High Very high Hematoma, nephropathy* 

Ultrasound, biopsy High High Moderate Hematoma, infection 
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Preoperative Imaging: Sestamibi Scan 

• Intravenous injection of 25mCi 
of 99mTechnetium 

• AP and oblique views of thorax 
and neck with gamma camera 
immediately after injection and 
at 1h and 4h or SPECT (single 
photon emission computed 
tomography) 

• Limitations with coexistence of 
thyroid pathology or other 
metabolically active tissue can 
be overcome with double-tracer 
subtraction technique  
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Presentation Notes
In 1989, 99mTc, used for cardiac imaging, also was noted to be avidly taken up by parathyroid tissue. The study works by mitochondrial uptake of 99mTc-sestamibi, and parathyroid cells typically have a large number of mitochondria. Sestamibi, a monovalent lipophilic cation, diffuses passively across cell membranes and concentrates in mitochondria. Hence, it is preferentially concentrated in adenomatous and hyperplastic parathyroid tissue because of increased blood supply, higher metabolic activity, and absence of P-glycoprotein on the cell membrane (Fig. 39-4). 



Preoperative Imaging: Ultrasound 

• Effective, noninvasive and 
inexpensive  

• Limitations are operator 
dependent, restriction to lesions 
in the neck 

• Often combined with sestamibi 
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Preoperative Imaging: CT 

• Higher sensitivity than 
ultrasound, but involves 
radiation 

• 4D-CT is derived from 3D CT 
scanning, with added 
dimension from changes in 
perfusion of contrast over time, 
which allows to characterize 
hyperfunctioning parathyroid 
glands 
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Four-dimensional CT (4D-CT), a novel imaging modality similar to CT angiography, is derived from three-dimensional (3D)-CT scanning with an added dimension from the changes in perfusion of contrast over time. It generates detailed multiplanar images of the neck and allows the visualization of differences in the perfusion characteristics of hyperfunctioning parathyroid glands (i.e., rapid uptake and washout). Therefore, 4D-CT images provide anatomic and functional information (Fig. 39-6). In a study of 75 patients with primary HPT, 4D-CT demonstrated improved sensitivity (88%) over sestamibi (65%) and ultrasonography (57%) when the imaging studies were used to lateralize hyperfunctioning parathyroid glands to one side of the neck.[23] 



Preoperative Imaging: Venous Sampling 

• Selective arteriography in conjunction 
with venous sampling for PTH 

• Requires catheterization of multiple 
veins in the neck and mediastinum, 
from which blood samples are 
obtained with rapid PTH 
measurement in angio suite 

• Parathyroid adenomas have 
increased vascularity, demonstrating 
a characteristic blush on arteriography 

• Indicated for patients requiring re-
exploration with negative or 
discordant imaging studies 
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22 gauge needle under ultrasound guidance is used to sample blood from both internal jugular veins prior to surgical incision, and the samples are sent for intraoperative PTH levels. If there is more than a 10% difference between the PTH levels, the test is considered positive, or lateralizing, and a minimally invasive parathyroidectomy is attempted on the side with the higher PTH level. 



Parathyroidectomy 
Focused Parathyroidectomy 
(Minimally-Invasive Parathyroidectomy)  
 
• Preoperative localization 
• Unilateral exploration 
• Intraoperative PTH monitoring 
• Local/ regional anesthesia 
• Ambulatory surgery 
• Complication rate 1.2% 
• Cure rate 93-99% 
 
 
       Widely used when positive    
       localization available, patients with sporadic  
 PHPT 
 

Bilateral Neck exploration 
 
 

• 4 gland exploration, removal of 
enlarged parathyroid 

• Intraoperative, histopathologic 
frozen section examination of 
excised parathyroid tissue  

• Complication rate 1-3% 
• Cure rate 95-99%  
 
 
     Classic approach, now used when: 

– 4 gland hyperplasia is suspected 
– Family history of MEN1, MEN2A, 

PHPT 
– Concomitant thyroid disorder 
– Parathyroid localization studies are 

negative 
– ioPTH does not fall after unilateral 

exploration 
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Presentation Notes
the intraoperative PTH level did not fall after unilateral exploration; 2) parathyroid localization studies are negative; 3) suspected four-gland hyperplasia is suspected, such as when multiple endocrine neoplasia type 1 (MEN 1) is present; and 4) the surgeon or patient prefers it. 
failure rates in the best series were consistently less than 3% to 5%. Standard bilateral neck exploration is still considered an excellent operation, with a complication rate in the 1% to 2% range and a cure rate (defined as normocalcemia 6 months postoperatively) higher than 95%. 
A standard bilateral neck exploration is planned if parathyroid localization studies or IOPTH are not available; if the localizing studies fail to identify any abnormal parathyroid gland or identify multiple abnormal glands, in patients with a family history of PHPT, MEN1, or MEN2A; or a concomitant thyroid disorder requires bilateral exploration. 



Bilateral Exploration vs Focused 
Parathyroidectomy 

• Most studies show equal results in terms of complications, operative 
failure and cure rate, but large prospective trials with long-term 
follow-up are lacking 

• RCT with 5-year follow-up comparing unilateral vs. bilateral neck 
exploration did not note any difference in the rates of recurrent or 
persistent disease in the two groups of patients 

Westerdahl et al: Unilateral vs Bilateral Neck Exploration for Primary Hyperparathyroidism. Ann Surg. 2007;246(6):976-81 
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Focused Parathyroidectomy 

• 2-4 cm transverse incision just 
below cricoid cartilage,division 
of platysma +/- flaps, strap 
muscles divided in midline 

• Identification and mobilization 
of thyroid pole according to 
preop localization 

• Dissection of parathyroid 
adenoma, control of blood 
supply 

• ioPTH monitoring to confirm 
removal of hyperfunctioning 
adenoma 

• Closure in layers 
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Focused Parathyroidectomy: Other 
Techniques 

Video-Assisted Parathyroidectomy 
and Endoscopic Parathyroidectomy 
 
• Creation of working space in the neck 

with CO2 insufflation (5-8 mmHg) 
• Variable port placement 
• Operative space created between 

platysma and strap muscles 
• Increased operative time and expenses 
• Small amount of blood often diminishes 

view 
• Metabolic derangements due to 

absorption of CO2 
• Greatest use for thoracoscopic resection 

of mediastinal parathyroid adenomas 
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Presentation Notes
he operative space is created between the platysma and strap muscles by using insufflation at low pressure (5 to 8 mm Hg), and the strap muscles and thyroid are mobilized to expose the parathyroid. 



Intraoperative Monitoring: PTH 

Rapid PTH assay: 
 
• PTH level is sent before 

induction of anesthesia, at 
resection of adenoma and 5 
and 10 minutes after resection 
of adenoma 

• 50% reduction at 10 minutes 
compared to original level 
confirms removal of parathyroid 
adenoma 
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Presentation Notes
It is based upon the principle that PTH has a half-life of 2 to 4 minutes; therefore 5 minutes after resection of a single adenoma, the PTH level in the bloodstream should fall by 50%. 
The first reported application of the assay was in 1988, but it has been refined since then, largely because of the work of Boggs and associates.[25] The rapid PTH assay is an IRMA that uses chemiluminescent acridinium esters as a label. In the presence of hydrogen peroxide and sodium hydroxide triggers, the acridinium esters are oxidized to an excited state, and subsequent return to the ground state causes an emission of light that can be quantified. The amount of bound labeled antibody is directly proportional to the concentration of PTH in the sample. A certified clinical laboratory technician ideally performs the assay inside the operating room or in its proximity; results of the assay are available in as little as 9 minutes. 



Intraoperative Monitoring: Gamma Probe 
Radioguided parathyroidectomy: 
 
• Injection of sestamibi 1-4h prior 

to procedure 
• Background count by scanning 

the thyroid isthmus with the γ-
probe  

• Resected parathyroid tissue is 
placed on the probe for an ex 
vivo count  

• Ratio of ex vivo to in vivo 
background counts is > 20% 
confirms hyperfunctioning 
parathyroid tissue 

• Not widely used because yields 
little additional information over 
that obtained by adequate 
preoperative localization and 
the intraoperative PTH assay 
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Presentation Notes
Radioguided parathyroidectomy utilizing the γ-probe is based upon the principle that hyperfunctioning parathyroid glands take up and retain sestamibi longer than surrounding tissues. Thus, a handheld γ-probe can be used to localize the parathyroid gland intraoperatively to confirm that it is hyperfunctioning. It is important to realize that radioguided surgery is effective for all patients with HPT, even those with results that are apparently “negative” on sestamibi scans. 
In radioguided parathyroidectomy, developed in 1996, 10 to 20 mCi of 99mTc-sestamibi is injected IV 2 to 4 hours before surgery, and the adenoma is localized intraoperatively with a hand-held quantitative gamma counter with a 9- to 14-mm probe.[30] Gamma counts are obtained at the start of the operation in all four quadrants of the neck, through the skin, and after the incision, under the strap muscles. Care is taken not to interpret radioactivity emitted by the heart. Exploration in which counts are highest focuses surgery and reduces operative time. The activity of the removed parathyroid is checked with the gamma probe to confirm cure. The excised adenoma emits radioactivity at least 20% and often 50% in excess of the postexcision background. Finally, the postexcision radioactivity in all four quadrants of the neck should equalize. 



Steps to Find a Missing Parathyroid 

Retrospective analysis of 115 
patients (2003-2005): 

 
Operative strategy: 
• Systematic perithyroid 

exploration, PTH monitoring 
• Extended cervical exploration: 

bilateral exploration along thyrothymic 
ligament, esophagotracheal sulcus, 
carotid sheath, 
retropharyngeal/esophageal region, 
cranial ventral and dorsal mediastinum 

• Hemithyroidectomy:  
 on the side with higher suspicion/preop 

localization 
 

 
 
 

Herden et al: Intrathyroid adenomas in primary hyperparathyroidism: are they frequent enough to guide surgical strategy? 
Surg Innov. 18(4):373-8. 2011 
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Steps to Find a Missing Parathyroid 

Herden et al: Intrathyroid adenomas in primary hyperparathyroidism: are they frequent enough to guide surgical 
strategy? Surg Innov. 18(4):373-8. 2011 
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Steps to find a missing Parathyroid 

Herden et al: Intrathyroid adenomas in primary hyperparathyroidism: are they frequent enough to guide surgical 
strategy? Surg Innov. 18(4):373-8. 2011 
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Other Steps to Find a Missing Parathyroid 

• Perform bilateral internal jugular venous sampling for PTH 
• Perform a cervical thymectomy 
• Open the carotid sheath 
• Search for an undescended gland, occasionally found in 

undescended thymic tissue 
• Perform intraoperative ultrasound of the thyroid gland 
• Sternotomy is not recommended during initial exploration 
• If the gland cannot be found, terminate the operation, leaving normal 

parathyroid gland intact 
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Normal parathyroid glands should never be resected, and a median sternotomy should never be performed in the absence of definitive localization to the mediastinum. 



Summary 

• Patients with symptomatic and asymptomatic primary 
hyperparathyroidism benefit from parathyroidectomy 

• After biochemical diagnosis of HPT, technique of choice for PHPT 
due to parathyroid adenoma is focused parathyroidectomy with 
preoperative localization (sestamibi scan most widely used) and 
intraoperative PTH monitoring 

• Drop of ioPTH to under 50% of preop value 10 minutes after 
resection confirms resection of hyperfunctioning parathyroid 
adenoma 

• If adenoma cannot be found and/or ioPTH does not drop 
appropriately, bilateral extended cervical exploration and if needed 
hemithyroidectomy on the side of localization should ensue (10-15% 
of parathyroid adenomas are ectopic, 5-10% double adenoma) 

• If adenoma still cannot be found after extended cervical exploration 
and hemithyroidectomy, the procedure should be aborted and 
further localization studies performed 
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Presentation Notes
Patients who have undergone parathyroidectomy are advised to undergo calcium level checks 2 weeks postoperatively, at 6 months, and then annually. Recurrence rates are rare (<1%), except in patients with familial HPT. Recurrence rates of 15% at 2 years and 67% at 8 years have been reported for MEN1 patients. 
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Questions 

A 47 year old female develops symptoms of hypercalcemia and further 
workup demonstrates her to have primary hyperparathyroidism. What is 
the most likely etiology of her disease? 
A-  single adenoma 
B-  double adenoma 
C-  hyperplasia 
D-  carcinoma 
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Questions 

A 45 year old female without history of previous hospitalization or 
significant medical history presents to her primary care physician with 
complaints of headache, lethargy and constipation. EKG shows 
shortended QT interval and a widened T wave. Which of the following 
is the most likely etiology of her disease? 
A-  vitamin D toxicity 
B-  malignancy 
C-  primary hyperparathyroidism 
D-  sarcoidosis 
E-  secondary hyperparathyroidism 
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Questions 

A 55 year old woman with primary hyperparathyroidism is noted to 
have an asymptomatic kidney stone on an abdominal radiograph. What 
is the next step in management? 
A-  cystoscopy 
B-  serum oxalate measurement 
C-  parathyroid localization studies 
D-  bilateral neck exploration 
E-  observation 
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Questions 

Surgical exploration for a patient with primary hyperparathyroidism 
reveals all 4 glands to be enlarged. What is the most appropriate way 
to manage this? 
A-  closure with localization study 
B-  incisional biopsy of all glands 
C-  subtotal parathyroidectomy 
D-  excision of the largest enlarged gland 
E-  selective venous PTH sampling 
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