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"AUTONOMOUS" hyperparathyroidism was
first suggested as a disease entity in 1956
by Davies et al., when hypercalcemia de-
veloped in a steatorrheic patient.5 The syn-
onymous title of "tertiary" hyperparathy-
roidism was suggested by W. T. St. Goar
in 1963.19 The chain of events which leads
to the development of this disorder of cal-
cium metabolism is now clearly understood.
Poor absorption of calcium occurs in chroni-
cally uremic patients, presumably from in-
hibition or antagonism of the calcium ab-
sorbing action of vitamin D upon the intes-
tinal mucosa.15 As hypocalcemia ensues,
defective bone mineralization follows, pro-
ducing either osteomalacia in the adult or
rickets in the child. Massive doses of vita-
min D given at this time may reverse these
bone lesions. Persistent hypocalcemia (the
serum level of ionic calcium being the de-
terminant) stimulates an increased produc-
tion of hormone from the parathyroid
glands. The resulting calcium mobilization
from the bone leads to the typical lesions
of ostetitis fibrosa cystica which are com-
monly noted in primary hyperparathyroid-
ism. The parathyroid glands become en-
larged and hyperplastic and the circulat-
ing levels of parathyroid hormone often
reach higher values than in patients with
primary adenomas.2 20 This situation fea-
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turing bone lesions and low normal to nor-
mal levels of serum calcium makes up the
clinical picture of secondary hyperpara-
thyroidism. If the hypersecretion of para-
thyroid hormone persists at high levels
despite the compensatory mechanisms of
secondary hyperparathyroidism and hyper-
calcemia thereby is produced, the criteria
for a diagnosis of tertiary hyperparathy-
roidism have been fulfilled.8
The postoperative development of ter-

tiary hyperparathyroidism following cor-
rection of the uremic state by successful
renal allografting has been reported in 17
patients, the first case by McPhaul in
1964.1, 10, 16, 17, 21 Tertiary hyperparathyroid-
ism seen after renal transplantation is char-
acterized by hypercalcemia and hypophos-
phatemia. Histologically, the enlarged para-
thyroid glands show diffuse chief cell
hyperplasia. Many believe that this is sim-
ply a pre-existing tertiary hyperparathy-
roidism unmasked by normal renal function
rather than developing de novo.'6 Recently,
Alfrey et al., reported that in nine of 17
renal transplant patients this pre-existing
hyperparathyroidism was revealed by phos-
phate deprivation. Deprivation resulted
from a steroid induced increase in phos-
phate clearance and from intestinal phos-
phate binding by aluminum hydroxide ant-
acids.'
Two unusual complications (renal stone

formation and symptomatic acute hyper-
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calcemia) of postrenal allograft tertiary hy-
perparathyroidism are herewith reported.

Case History

(J. B., UUMC 1-20-44-45) A 10-year-old girl
was first seen in the University of Utah Medical
Center on March 1, 1966, with history for 5 years
of recurrent urinary tract infections. Intravenous
and retrograde pyelograms, cystopanendoscopy,
and open kidney biopsy were performed, confirm-
ing the diagnosis of congenital polycystic kidney
disease. A voiding cystourethrogram demonstrated
a normal lower urinary tract.

Over the following 23 months renal function
gradually deteriorated until she required repeated
peritoneal dialysis. On April 23, 1968, a cadaveric
renal allotransplant was placed in her right iliac
fossa. Immunosuppressive therapy consisted of
prednisone 40 mg. (2.0 mg./Kg.), azathioprine 50
mg. (2.5 mg./Kg.) and antilymphocyte serum (60
mg. in globulin form) each day. In the following
24 hours after transplantation urine output was
10-20 ml./hr., and this flow increased to 50
ml./hr. by the 5th post-transplant day. Concomit-
antly, serum creatinine fell from 10 to 0.9 mg.
per 100 ml. On the 10th post-transplant day she
developed a subcutaneous wound infection requir-
ing incision and drainage. By the 25th post-trans-
plant day, a uretero-vesico-cutaneous urinary fis-
tula developed and attempts to close the fistula
with superficial sutures failed. A rejection episode
beginning the 44th post-transplant day was suc-
cessfully reversed by increasing the steroid dosage
and by irradiatiating the graft with 150 rads daily
for 4 days.

Before transplantation serum calcium values
were consistently 8.3 to 8.4 mg. per 100 ml. with
serum phosphorous from 13.2 mg. to 15.2 mg. per

FIG. 1. Case history. J. B.
UUMC 1-20-44-45.

100 ml. (Fig. 1). By the 75th post-transplant day
serum calcium level reached a peak of 15.7 mg.
per 100 ml. She complained of frequent head-
aches and a loss of appetite. Irritability and hyper-
tension were noted. Until this point she had been
treated prophylactically with the antacid Mylanta,*
which was discontinued and Phosphaljel ** sub-
stituted. In addition, she was given oral Fleets
Phosphosoda *** 1 tsp. twice or three times a day
to combat episodes of hypercalcemia. This inter-
mittently reduced serum calcium levels to normal.
In the following 6 weeks, however, the frequency
of the symptomatic hypercalcemic episodes in-
creased to 2 to 3 times per week, although still
controlled by increased dosages of oral phosphates.

On the 127th post-transplant day the urinary
fistula was operated upon and necrosis of the distal
ureter disclosed. A revision of the transplant ureter
anastomosis into the bladder was accomplished.
The pelvis of the transplanted kidney was opened
to facilitate passage of a splinting catheter and
several yellow calculi up to 4 mm. in diameter
were removed. By chemical analysis the stones
were composed of calcium phosphate. X-ray ex-
amination of her bones showed early reabsorption
from the lateral ends of the clavicles. On exami-
nation of the cornea by slit lamp there were no
calcium deposits.

Because of progressively more frequent hyper-
calcemic episodes and calcium phosphate calculi
in the transplanted kidney pelvis subtotal para-
thyroidectomy was performed on the 181st post-

* Stuart Products, 3360 E. Foothill Blvd., Pasa-
dena, California.

** Wyeth Laboratories, P. 0. Box 8299, Phila-
delphia, Pennsylvania.

'** Fleet Company, Inc., C. B. 4615 Murray
Place, Lynchburg, Virginia.
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transplant day. Four large parathyroid glands were

located and 3% of the four glands were excised
(1.8 Gm. of tissue). Following this procedure
serum calcium levels slowly returned to normal.
Her appetite improved, blood pressure returned to
normal, headaches and irritability vanished and
her mood improved. Pathologic examination of the
excised parathyroid tissue showed diffuse chief
cell hyperplasia.

She was discharged on the 202nd post-trans-
plant day and has continued to do well. Thirteen
months post-transplant serum creatinine is 0.3 mg.

per 100 ml., BUN 29 mg. per 100 ml., calcium
10.4 mg. per 100 ml. and hematocrit 37 per cent.

Immunosuppressive therapy consists of azathio-
prine 25 mg./day, and prednisone 5 mg./day. She
is in school full time and is progressing well.

Discussion

The problem is whether to treat tertiary
hyperparathyroidism arising after success-

ful renal allografting by subtotal parathy-
roidectomy or by oral phosphate therapy.
The decision is difficult because it is im-
possible to predict (1) which chronic ure-

mic patients will develop hyperparathy-
roidism postoperatively (2) which of those
patients in whom tertiary hyperparathy-
roidism will resolve spontaneously and (3)
how long an allograft can tolerate hyper-
calcemia, without permanent and irreversi-
ble damage.

Tertiary hyperparathyroidism can de-
velop in from 3 days to 6 months follow-
ing allografting and hypercalcemia has per-

sisted as long as 13 months (Tables 1 and
2). Alfrey et al., reported that seven of
nine hypercalcemic patients became nor-

mocalcemic within 2 to 3 months following
adoption of aluminum phosphate antacid
therapy. Of the other two patients one re-

quired subtotal parathyroidectomy and the
second was given long-term oral phosphate
therapy.'

Hyperparathyroidism with hypercalcemia
threatens normal renal function. Hueper"1
and Carone 4 found permanent epithelial
damage, necrosis and calcification in the
ascending loop of the Henle, in the distal
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convoluted tubules and in the collecting
tubules in animals made hypercalcemic by
injections of parathyroid hormone. Similar
findings have been confirmed in hyperpara-
thyroid patients by Pyrah.'4 Furthermore,
calcium nephropathy with advanced azo-
temia may result from intrarenal hydro-
nephrosis even through glomerular destruc-
tion or tubular calcifications are absent.7

This is the second reported patient with
tertiary hyperparathyroidism who devel-
oped symptoms of acute hypercalcemic
toxicity, Alfrey et al.,1 reported the earlier
case. Acute hypercalcemia is an emergency
with a mortality of 66 per cent.13 Adminis-
tration of oral and intravenous phosphate
preparations have been advocated for acute
hypercalcemia.'fI These effective prepara-
tions exert their effect by exceeding the
solubility product of calcium phosphate
with resultant bone deposition.10' 14 There
is also a possibility of extraosseous meta-
static calcification. McIntosh 16 reports pul-
monary metastatic calcification in a pa-
tient who was not taking phosphate ther-
apy. As in our patient, resistance to oral
phosphate therapy may develop and renal
calculi can form.

Indications for subtotal parathyroidec-
tomy in patients who develop tertiary hy-
perparathyroidism after renal allografting
include:

1. Symptoms of acute hypercalcemia,
2. A threat of metastatic calcification or

renal calculus formation after prolonged
phosphate therapy,

3. Progressive unresponsiveness to phos-
phate therapy, and

4. Hypercalcemia persisting longer than
6 weeks despite therapy with oral phos-
phates.

Summary

Tertiary hyperparathyroidism developing
following successful renal allografting may
resolve spontaneously. Complications of
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Volume 172 TERTIARY HYPERPARATHYROIDISM 141Number 114
renal stone formation, acute hypercalcemic
toxicity, metastatic calcification, and irre-
versible damage to the transplanted kidney
may develop if tertiary hyperparathyroid-
ism persists for too long. Subtotal parathy-
roidectomy should be considered to avoid
these complications.
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