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Historical Background

- 1st successful parathyroid operation for a patient with primary hyperparathyroidism was performed in Vienna, Austria in 1925, initially was diagnosed in patients with osteitis fibrosa cystica. 

- By 1930s, nephrolithiasis and nephrocalcinosis became the most common clinical recognized conditions that led to the diagnosis of primary hyperparathyroidism.

- By the mid-1960s, most patients with primary hyperparathyroidism were identified when hypercalcemia was documented on a routine biochemical test.

Incidence

- Prevalence: 0.2 - 0.5 %, with approximately 100,000 new cases/yr in US, a female-to-male ratio of 3:1.

Etiology

- Most (80-85%) patients with primary hyperparathyroidism have solitary parathyroid adenomas, others may have diffuse (four-gland) hyperplasia (12-15%), and rarely, double or triple adenomas (2%) or carcinoma (<1%). 

- Most patients with primary hyperparathyroidism have sporadic disease, some patient associated with familial endocrinopathies, including MEN type 1, MEN type 2, familial hyperparathyroidism without other endocrinopathies and neonatal hyperparathyroidism.

- Oncogenesis - chromosomal origin / gene mutations 

* Calcium-sensing-receptor agonist (Calcimimetic agents)

- Calcium receptor, on the surface of the parathyroid cell, was a G protein-coupled receptor similar to receptors for peptide hormones and catecholamines. The receptor binds the inorganic cation Ca2+, signals the cell interior to inhibit the secretion of PTH. An increase in extracellular Ca2+ induces an increase in intracellular Ca2+ , which, in turn, inhibits the secretion of PTH from secretory granules. 

- Calcimimetic drugs act by altering the sensitivity to extracellular calcium of the parathyroid calcium receptor. The net effect of these actions is to increase the sensitivity of parathyroid cells to the suppressive effects of high extracellular Ca2+, markedly decreasing the rate of PTH secretion.
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- With few exceptions, patients with hypercalcemia, normal renal function, and an elevated intact parathyroid hormone level have primary hyperparathyroidism. Currently, definitive treatment of this disease involves parathyroidectomy, which is the surgical removal of hypersecreting parathyroid gland(s). 

- Patients with overt symptoms associated with this disease (eg, urinary tract stones, bone pain, cognitive symptoms) and marked hypercalcemia (calcium level >1.0 mg/dL [0.25 mmol/L] above normal range) are usually referred for parathyroidectomy.     (normocalcemia in 95% to 98%, symptomatic improvement in 82%). 

- A more difficult management dilemma occurs in the 80% of patients with hyperparathyroidism presenting with mild hypercalcemia and minimal/no symptoms. 
- Technological advances influenced dx/tx of primary hyperparathyroidism: 1987, by 2-site antibody assay (IRMA) for measuring intact-PTH (1-84). 

Guided Approaches to Parathyroidectomy
- Historically, the standard surgical approach in patients with primary hyperparathyroidism has consisted of general endotracheal anesthesia followed by bilateral neck exploration. Surgeons typically visualize all 4 glands and excise the grossly enlarged parathyroid glands, while leaving sufficient parathyroid tissue for normal function. At the time of surgery, however, it can be difficult to determine whether all the hypersecreting tissue has been removed.

- Some surgeons have used gland excision based on biopsy of parathyroid tissue with frozen section histopathology, but its diagnostic accuracy in determining adenoma vs hyperplasia is inconsistent and has not proven helpful in the operative decision of single or multiple gland involvement. Thus, the success of this operative approach historically has depended largely on the experience and judgment of the surgeon. 

- Due to individual preference or insurance constraints, many patients undergo parathyroidectomy in hospitals where this procedure is only performed occasionally and the surgeon has limited experience. Failure to achieve postoperative normocalcemia occurred in 30% of patients in Scandinavian hospitals in which fewer than 10 parathyroidectomies were performed per year. Comparable studies have not been published in United States, but these findings have stimulated the development of several new surgical adjuncts to improve success rates and decrease operative morbidity. 

- Preoperative localization: ultrasonography (which is operator-dependent) and technetium-99m sestamibi tomographic reprojection nuclear scanning (DuPont Merck Pharmaceutical, Billerica, Mass) with a sensitivity of 69% and specificity of 98%. 

- Intraoperative, rapid parathyroid hormone assay. Which has been commercially available since 1996 (Nichols Institute Diagnostics, San Juan Capistrano, Calif), provides a 10-minute assay of the plasma parathyroid hormone level that can be used during parathyroidectomy to determine quantitatively when all hyperfunctioning parathyroid tissue has been excised. Specifically, a decrease of 50% from the preoperative or preexcision parathyroid hormone level in peripheral blood plasma measured 10 minutes after gland excision predicts a postoperative return to normal or low serum calcium levels with an overall accuracy of 97%. On the other hand, an insufficient decrease in the hormone level after excision of a suspected parathyroid gland signals that more hypersecreting tissue is present, thus leading the surgeon to further exploration until all hyperfunctioning parathyroid tissue is excised. 

- Multiglandular disease, as identified by this quantitative biochemical frozen section, is present in 5% of patients with primary hyperparathyroidism and must be recognized and treated at the time of operation to ensure operative success. In contrast, a 14% to 24% incidence rate of multiglandular disease has been reported previously in patients with sporadic primary hyperparathyroidism when resection is based on a surgeon's judgment of gland size during traditional bilateral neck exploration.  

- Not only improve the success rate of parathyroidectomy as measured by a return to normocalcemia in 98% of patients,  but it can also substantially simplify the operation, from a bilateral neck exploration under general anesthesia with the accompanying morbidity, to a simpler outpatient procedure. 

- Most patients would be eligible for parathyroidectomy (under local anesthesia) through a small (3-cm) incision, with limited, target-specific dissection. Excision of the hyperfunctioning gland(s) could be confirmed in the operating room by a quantitative decrease in the plasma parathyroid hormone level, which would assure the surgeon that all hypersecreting tissue has been removed, without the need for further dissection or visualization of the remaining glands. The failure rate of this minimally invasive procedure is 1.3% to 1.5%. 

Suggested Management
In 1990, the National Institutes of Health Consensus provided guidelines for the management and treatment of patients with primary hyperparathyroidism. These guidelines recommended parathyroidectomy for patients with symptoms, marked hypercalcemia of 1.0-1.6 mg/dL (0.25-0.40 mmol/L) above normal range, urinary stones, urinary calcium excretion of more than 400 mg/24 h (10 mmol/d), bone mass of 2 SDs or more below those of persons matched by age, sex, and race (z score), age younger than 50 years, and reduced creatinine clearance in the absence of any other cause. Because cases today are frequently diagnosed at a much milder or earlier stage of this disease, the decision of nonoperative observation vs parathyroidectomy has become more complex. 

- Many patients tolerate mild hyperparathyroidism well without operative treatment. A recent study has shown that 73% of asymptomatic patients presenting with mild hypercalcemia (10.3-10.5 mg/dL [2.47-2.63 mmol/L]) did well over a 10-year period, without loss of cortical bone, progressive hypercalcemia, or excessive urinary calcium excretion. On the other hand, 27% of patients in this study had progressive disease, which led to parathyroidectomy. Unfortunately, there are currently no factors that can predict which patients will experience progressive disease. 

- Patients who do not undergo surgery should be evaluated clinically, and serum calcium, creatinine, and parathyroid hormone should be measured at 6-to-12 month intervals, and cortical and trabecular bone density at 12-month intervals. Such patients should be advised to avoid dehydration and to keep their calcium intake at or below 1000 mg per day.

                       Parathyroid Carcinoma    
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- Parathyroid carcinomas are extremely rare, accounting for 0.1% to 5% of the cases of primary hyperparathyroidism. In 1938, Armstrong reported and discussed one carcinoma arising in the parathyroid gland. Since then approximately 250 cases have been reported and collective reviews have been published. 

- Parathyroid malignant tumors are usually slow growing with a tendency to local invasion, but there is apparently a wide range of malignancy. Neck nodes can be involved, and distant metastasis can develop, more often in lungs, liver, and bones. 

- Preoperative diagnosis is difficult, but some clinical hints such as high levels of calcium, high levels of parathyroid hormone, and palpable mass raise suspicion. 

- Frozen section diagnosis of parathyroid carcinoma is almost unreliable. Clinical and surgical findings are more helpful in decision making during the initial surgery. The best operative procedure seems to be en bloc resection of the primary lesion, rather than an extensive operation including ipsilateral radical neck dissection. 

- From 1970 to 1995, 10 patients with parathyroid carcinomas were seen. Nine cases underwent surgery at Hospital das Clinicas of University of Sao Paulo Medical School. To avoid over-diagnosis, only patients with a clinical course consistent with carcinoma (local recurrence or distant disease, with associated hyperparathyroidism) or frank pathologic features of malignancy (trabecular pattern, mitotic figures, thick fibrous bands, capsular and blood vessel invasion) were included. 

- By 1969, Holmes et al had revised 46 of functioning and 4 non-functioning parathyroid carcinomas from 1938 until 1968, Shane and Bilezikian revised 62 cases from 1968 to 1981. More recently, from 1981 to 1989, Obara and Fujimoto revised 163 cases. As a rare disease, reports of new cases are important to increase the knowledge of its biological behavior and treatment results. 

Case Presentation  陳x農  2052-0957  21 y/o  M

C.C. Back pain with left thigh numbness for about one month.

Phx Right humeral fracture, 89/10 (patho: osteitis fibrosa cystica)

89/12/21 Admission via ER due to low back pain (T12-L2 compression fx)

R/O hyperparathyroidism    R/O multiple myeloma  

89/12/22 serum Ca 14.5, P 3.6, Alk-p 891 (25-80)

MRI spine/ skull X-ray: c/w hyperparathyroidism  Tx: hydration

89/12/24 PTH-intact: 2308 (12-72 pg/ml), PTH-C 6.02 (0.4-1.4), BUN/Cr: 21.1/2.25

T3 77 ng/dl, free T4 1.4 ug/dl, TSH 1.122 uIU/dl, Ca 15.36 

Thyroid echo: nodular goiter, Lt thyroid lower pole, R/O right parathyroid adenoma

Tx with hydration and clodronate 4mg/kg/day (240mg in N/S 500cc/day)

89/12/25 Ca 15      89/12/26 Spine biopsy: osteitis fibrosa cystica 

Tx: hydration 3000cc/day with lasix 2amp q8h and clodronate

89/12/28 Free Ca 7.3 (4.1-5.3), urine Ca 1279mg/24h (50-150), P 889/day,

Ccr 28 ml/min

89/12/30 add Calcitonin 50 IU bid       90/01/01 Ca 16.2

90/01/03 Ca 18.2 vomiting with coffee ground substance

        Endoscopic finding: esophageal ulcers, gastitis, hiatus hernia

        Abd echogram: bilateral renal parenchyma nephrocalcinosis 

90/01/4 Right femoral fx while changing position at bed

 (Femoral shaft spiral displaced fracture)

90/01/05-9 Ca 16--17.9--16.8  

Calcitonin 100 IU bid, Bonefos (400mg) 2# bid, solu-cortef 100mg q8h,

hydration up to 5000cc/day

90/01/10-22  Ca 14--16.8--15.71--16.4--15.6--14.6--16.2--14.1--14.3--14.5 

90/01/25 Left buttock abscess, I/D    

90/01/29 Parathyroid scan: parathyroid adenoma 4x6 cm at the left thyroid bed

90/01/31 Ca 15.5    90/02/01 Ca 15.9    90/02/04 transfer to NCKUH 

90/02/04  Ca 13.4  P 2.9   90/02/06  13.8    90/02/07   16.3

Tx: hydration L/R 200 ml/hr ---- 150 ml/hr

   Bonefos 1# bid- tid 

90/02/07  Parathyroidectomy Lt upper + Partial thyroidectomy 

         parathyroid mass 50 g

Pathologic Dx: Atypical adenoma; Parathyroid carcinoma? 

90/02/07-8  Ca 11.5 - 10.6   

90/06/14  Ca 8.3   P 3.1
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