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BACKGROUND


Your patient ___________ has had a parathyroidectomy at NIH on ______. He or she developed hypocalcemia after surgery as seen in about two thirds of cases and is being discharged with calcium and calcitriol orally to manage this.


Calcium and calcitriol treatment, particularly at a time of changing metabolism, has a risk of causing hypercalcemia with a possibility of permanent kidney damage. This material is designed to help you manage your patient in the postoperative period.

BRIEF SUMMARY


We usually begin oral calcium and calcitriol, if indicated, on the second or third day after surgery to treat symptoms or low calcium values. By the time the patient is discharged from NIH on day 4-8 after surgery, the calcitriol dose may have been doubled once or twice. Our overriding goal is to send the patient home with medications that keep the patient comfortable. However, the discharge dose is not a stable maintenance dose. Blood calcium is likely to rise further over the next week or more as drug becomes more effective and daily skeletal calcium requirements decrease. Avoidance of iatrogenic hypercalcemia will require careful management to decrease the calcitriol dose as blood calcium rises up towards the low part of the normal range. Typically the patient should have blood calcium measured 1-2 times in the first week after leaving NIH, but certainly not less than once. Typically calcium measurement should continue weekly during the first month and then decrease in frequency.

THE CAUSES OF HYPOCALCEMIA AFTER PARATHYROIDECTOMY


Overview: If a patient is discharged from NIH receiving calcitriol after parathyroidectomy, it is usually because the patient has temporary or permanent hypoparathyroidism.


Awakening of normal parathyroids from suppression by chronic hypercalcemia: The normal parathyroid is suppressed by hypercalcemia but shows little continued suppression within a few days after parathyroidectomy. The PTH secretory response begins within one to two days postoperatively, stimulated by dropping or low serum calcium. Eucalcemia is reestablished within 4-5 days by normal undamaged glands.


Permanent hypoparathyroidism: This is not uncommon in cases with attempted 3.5 gland parathyroidectomy or cases with prior parathyroid operations. Before about 20% of reoperations, all normal parathyroid glands had been ablated, though prior surgeon and pathologist had been rarely aware of this.


Temporary hypoparathyroidism: Presents like permanent hypoparathyroidism. However, it resolves spontaneously as damaged or autografted parathyroid tissue becomes functional. The minimal delay for repair of completely devascularized parathyroid tissue (ex: a fresh autograft) is 4-6 weeks so efforts to withdraw medications should only begin after this delay. However, the time to resolution of hypoparathyroidism can be far longer (a year or longer) if the amount of functional tissue is inadequate and has to proliferate.


Diagnosing hypoparathyroidism: The diagnosis of hypoparathyroidism, whether permanent or temporary, is important. Patients should only receive continued treatment with calcitriol and calcium if they are hypoparathyroid. 

During maintenance treatment, the diagnosis of continuing hypoparathyroidism is made by measurement of serum PTH at a time of simultaneously documented hypocalcemia. The hypocalcemia can be mild but it must be real to give a stimulus to PTH to allow diagnosis (as compared to possible suppression during normocalcemia).  Typically the patient should have both calcium and calcitriol decreased by 50% for 4-5 days in preparation for the testing. Serum PTH must represent peripheral blood; thus, it must not be taken for this purpose from a parathyroid autograft effluent. Effluent PTH reflects catheter position and may be “high” in concentration even with graft PTH output inadequate to sustain peripheral levels.


Exaggerated bone remineralization or “hungry bones”: With severe primary hyperparathyroidism, there can be a large preoperative deficit of bone mineral. If the process has been active, much remineralization can occur after surgery with as much as 1000 to 2000 mg elemental calcium being accumulated per day in bone, compared to normal balance with zero accumulation or compared to normal growth with 200-300 mg accretion per day. This can continue for up to several months and then resolve somewhat abruptly. Hungry bones postoperatively should be anticipated preoperatively by very high PTH, sometimes low 25OHD, decreased bone mass, bone cysts (osteitis fibrosa cystica), and high alkaline phosphatase. This can sustain low serum calcium postoperatively with normal or even appropriately high PTH (secondary hyperpara) and hypophosphatemia. Lastly, this can be seen in combination with hypoparathyroidism accounting for a much higher dose requirement for calcitriol or even for high dose calcium intravenously in extraordinary cases.

TREATMENTS OF HYPOCALCEMIA AFTER PARATHYROIDECTOMY


Overview: The basic treatment strategy is to move calcium into the bloodstream. Of course, this is most effective by normal parathyroid glands or by PTH itself. Oral calcium and calcitriol are a surrogate for this. Oral calcium provides a calcium substrate for the intestine to absorb. Calcitriol increases fractional absorption of this substrate because serum calcitriol is otherwise very deficient (the result of  PTH deficiency). In effect calcitriol or oral calcium accomplish the same goal, and either can be adjusted with similar effect. At higher doses calcitriol can also mobilize calcium from bone, which can be beneficial for symptoms even during the hungry bones phase.


Parathyroid autograft: A fresh parathyroid autograft is placed if the surgeon believes postoperative hypoparathyroidism will be likely. The autograft begins to function after 5-6 weeks. If the patient does not show hypoparathyroidism during this interval, then there is functioning parathyroid tissue (hopefully normal tissue) remaining in the neck or chest. This can become important in considering tumor location if such a patient later shows persistent or recurrent hyperparathyroidism. An alternate approach is to leave a parathyroid remnant in the neck attached to a vascular pedicle; this may begin functioning much more quickly.


In addition, parathyroid tissue is frozen in the Surgery Department if at all possible at the time of parathyroidectomy at NIH. If “permanent” hypoparathyroidism ensues, a cryopreserved autograft can be offered at 4 months postoperatively or later.


PTH subcutaneously: Human PTH 1-34 is approved by the FDA for treatment of osteoporosis. A similar preparation has been shown effective in treatment of hypoparathyroidism. Dose equivalency has not yet been established. This drug off label seems a workable long-term treatment. It has lower risk of hypercalciuria and higher daily cost, in comparison to oral calcium +/- vitamin D analog.


Calcium orally: There must be calcium available in the intestines for calcium absorption to occur. Furthermore, adjusting calcitriol dose with a low calcium intake requires a high fractional absorption of calcium and higher risk of overload if diet calcium rises. We recommend an oral calcium supplement of 1000 to 2000 mg elemental calcium per day to dampen the effects of variations in diet calcium. Note that the content of elemental calcium depends on the calcium salt. The elemental calcium content in 1000 mg of the salt is as follows:


Calcium carbonate……..400 mg


Calcium lactate…………180 mg


Calcium gluconate……... 90 mg


Calcium intravenously: Clearly the i.v. route is one effective way to deliver calcium to the bloodstream. It has little if any place in chronic treatment and is not covered further here.


Vitamin D analog orally: This makes up for deficient renal production of 1,25(OH)2D. Calcitriol (Rocaltrol TM) is usually used for treatment of hypocalcemia shortly after parathyroidectomy. Its advantages are rapid onset and offset of effect. Onset of effect begins after one day and peaks at 3-4 days. Thus dose can be adjusted rapidly in a time of varying need. 
In the setting of chronic hypoparathyroidism, the preferred analog is often ergocalciferol (vitamin D2). This is far less expensive, and its effect can be readily measured through steady serum 25OHD, the bioactive hepatic product with a 30-day half-time.

DOSAGE CONCERNS FOR ORAL CALCIUM AND VITAMIN D ANALOG


Dosage adjustments: With changing body needs for calcium and changing development of the response to calcitriol, maintenance doses cannot be established during a 4-8 day postoperative period in the hospital. This is a more sustained process to be regulated close to home. The patient my leave NIH with mild hypocalcemia and a high pharmacologic dose of calcitriol. (a normal daily maintenance dose for hypoparathyroidism is about 0.75 ug in women and 1.0 ug in males).


Anticipate serum calcium overshot – a point for management: During postoperative hypocalcemia, a high priority is assigned to decreasing uncomfortable paresthesias.  At the time of discharge from NIH a stable drug dosage is not yet established. Serum calcium may be on a gradual upward slope. This is dangerous if not managed properly. Serum calcium could continue to rise and become excessive without dosage adjustment. Often recommendations will be made to measure blood calcium at least 1-2 times in the first week after discharge. This is essential to help prevent calcium overload. In general serum calcium (measure the more reliable of total or ionized) should be sustained below the mid-point of normal.


Calcium overload or vitamin D intoxication: Vitamin D intoxication is a misnomer for a state that is basically an overload with calcium in serum. In the absence of PTH it causes hypercalciuria, nephrocalcinosis, and sometimes permanent renal damage. Every effort must be made to avoid it. The two likely time points for this to occur are in the first two weeks after discharge with a rising serum calcium or late postoperatively if monitoring is suspended. 

Over the longer term, serum calcium is best kept in the lower part of the normal range. Urine calcium should be monitored periodically during long-term maintenance and kept low even at the expense of a lower blood calcium. 

Further details of management should be sought in standard textbooks.


Additional comments about managing hypocalcemia in your patient: (optional comments) _______________________________________________________


___________________________________________________________

CONSULTATION


For any questions please phone the appropriate NIH Endocrine Fellow

 (name)

via the NIH page operator  
301-496-1211  

Or phone the patient’s Attending Physician, checked below:



Stephen Marx  

301-496-5051



Lee Weinstein


301-402-2923



William Simonds

301-496-9299



Monica Skarulis

301-496-6087



Michael Collins

301-496-4913






Respectfully,

