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Despite the correction of secondary renal hyperparathyroidism after successful kidney transplantation, some
recipients have persistent hyperparathyroidism due to autonomous hypertrophied parathyroid glands. St. Goar
first identified and termed this disease as tertiary hyperparathyroidism. Surgery, either subtotal parathyroidec-
tfomy or total parathyroidectomy with autotransplantation, is the main freatment for tertiary hyperparo-
thyroidism. Here, we report a case of a patient with tertiary hyperparathyroidism after two times of kidney
fransplantation who underwent subtotal parathyroidectomy and also review the relevant literature.
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Introduction

Approximately 90% of patients with chronic kidney
disease (CKD) develop secondary hyperparathyroidism
by the time maintenance hemodialysis is Initiated.” The
pathogenesis of renal hyperparathyroidism is complex
and not yet completely understood. Hyperphosphatemia,
decreased 1,25—dihydroxyvitamin D level, and the re—
sultant slight decrease in serum calcium level are
considered the main contributors to the pathogenesis
of renal hyperparathyroidism. Abnormalities in the re—
nal tubular absorption of phosphate lead to reduced
phosphate excretion and hyperphosphatemia. Impaired
renal conversion of 25-hydroxycholecalciferol to
(vitamin D, calcitriol)

in the intestinal absorption of

1,25—dihydroxycholecalciferol
cause a decrease
calcium. As a consequence of prolonged hypo—
calcemia, parathyroid chief cell hyperplasia occurs

and parathyroid hormone (PTH) secretion increases.”

After successful renal transplantation, renal tubular
function and renal conversion of vitamin D are
restored. Therefore, hypertrophied parathyroid tissue
resolves and PTH secretion normalizes. However, de—
spite the correction of their chronic Kidney disease,
about one third of kidney recipients have high PTH
level during 6 months and high PTH concentration
continues for five years in 20% of kidney recipients
due to autonomous hypertrophied parathyroid glands.3>
St. Goar recognized this disease, terming it “tertiary
hyperparathyroidism”.“ The management of tertiary
hyperparathyroidism remains controversial. In the ma—
jority of patients with tertiary hyperparathyroidism after
Kidney
phosphatemia usually resolve within the first year.
Patients with persist hypercalcemia lasting one year or
more after kidney transplantation should consider

parathyroidectomy. Calcimimetic agent such as cina—

transplantation, hypercalcemia and hypo—
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calcet exhibits allosteric modulation of the calcium re—
ceptor on the parathyroid gland, and it may serve as
an alternative to parathyroidectomy for treatment of
renal or ftertiary hyperparathyroidism.” The rate of
parathyroidectomy has been found to dramatically de—
crease after introduction of cinacalcet. In fact, patients
with tertiary hyperparathyroidism requiring surgical in—
tervention are rare. Surgery is necessary for only 0.5%
to 1% of patients with tertiary hyperparathyroidism after
successiul kidney transplantation.””

The surgical indications for tertiary hyperpara—
thyroidism and the timing of the operation remain
controversial. The indications for parathyroidectomy in
patients with tertiary hyperparathyroidism include per—
sistent hypercalcemia more than 6 months after kid—
ney transplant, low bone—mineral density, renal stone
or nephrocalcinosis, deterioration of Kidney graft re—
sulting from tertiary hyperparathyroidism, symptomatic
tertiary hyperparathyroidism such as bone and joint
pain, bone fracture, pruritus, fatigue, depression, irrita—

bility, sleeplessness, peptic ulcer, etc., and enlarged
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parathyroid gland detected by ultrasound.e)

Recently, we performed a subtotal parathyroidec—
tomy in a patient with tertiary hyperparathyroidism after
kidney transplantation. We report this case and review
the literature.

Case Report

A 47-year—old male presented with hypercalcemia
and chronic fatigue. He had a history of chronic Kid—
ney disease due to immunoglobulin A (IgA) nephrop—
athy since 1978 and underwent kidney transplantation
in 1998, Atfter transplantation, his blood urea nitrogen
(BUN) and creatinine levels were continuously high
and the patient was considered to be experiencing
chronic rejection. Seven years later, he started con—
tinuous ambulatory peritoneal dialysis (CAPD). He un—
derwent another kidney transplantation in 2014, There
was no rejection after the second kidney transplan—
tation. However, his levels of calcium and parathyroid
hormone (PTH) remained high until now, four years

Fig. 1. Preoperative imaging
studies. (A) Ultrasonography
showing two cystic lesions in
the right and left superior pa—
rathyroid glands. (B) Compu—
ted tomography scan showing
three hyperplastic parathyroid
glands at the right superior
(solid line arrows), left su—
perior (dash line arrows), and
left inferior parathyroid
glands. (C) Tc—99m methoxy
iso  butyl isonitrle  (MIBI)
parathyroid scan showing
increased uptake in  four
parathyroid glands (solid line
arrows indicates right superior
parathyroid gland, right
inferior parathyroid gland, left
superior  parathyroid gland,
and left inferior parathyroid
gland, in the order of the
figures).
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after transplantation.,

Nephrologists sent him to us for consultation re—
garding a surgical intervention, There were no specific
findings on physical examination. The vocal fold move—
ment was intact on flexible laryngoscopic examination,
His BUN/creatinine level was 14.7/1.04 (BUN normal
range 8—20 mg/dL, creatinine normal range 0.67-
1.17 mg/dL), within the normal range. The intact PTH
concentration was 130 pg/mL (normal range 15—65
pg/mL) and his calcium level was 11 mg/dL (normal
range 8.6—10.3 mg/dL). The patient’s alkaline phos—
phatase and phosphate levels were 135 U/L (normal
range 30—120 U), and 2.2 mg/dL (normal range
2.5-4.5 mg/dL), respectively.

Two hypertrophied parathyroid glands were de—
tected in the right and left superior parathyroid glands
by neck ultrasonography (Fig. 1A) and three para—
thyroid glands by computed tomography (Fig. 1B) ex—
cept for the right inferior parathyroid gland. There was
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increased uptake in four parathyroid glands on
Tc—99m methoxy isobutyl isonitrile (MIBI) parathyroid
scan with regional single photon emission computed
tomography (SPECT) and no ectopic glands were
identified (Fig. 1C).

A subtotal parathyroidectomy was performed.
During the operation, four ovoid—shaped parathyroid
glands measuring approximately 1 cm were identified.
Three and half of these parathyroid glands were re—
moved and a half of the smallest right inferior para—
thyroid gland was preserved in situ (Fig. 2). Frozen
section biopsies of all parathyroid tissues were con—
sistent with parathyroid hyperplasia. The permanent
biopsy results were also the same. There were no
perioperative complications and the postoperative
course was uneventful,

The intact PTH level was reduced to 95.6 pg/mL
and the calcium concentration was reduced to 9.9
mg/dL 1 day postoperatively. After three months, the

Fig. 2. Operative views of
subtotal  parathyroidectomy.
(A) The right superior (solid
line arrow) and right inferior
parathyroid glands (dashed
line arrow) are shown. (B)
The left superior (solid line
arrow) and left inferior para—
thyroid gland (dashed line
arrow) are shown, (C) The
right  superior  parathyroid
gland (solid line arrow) and
1/2 of right inferior para—
thyroid gland were removed
with preservation of half of
the right inferior parathyroid
gland in situ (dashed line
arrow). (D) The left superior
(solid line arrow) and left
inferior  parathyroid  gland
(dashed line arrow) are re—
moved. (E) Surgical specimen
of the parathyroid glands.




intact PTH level was 139 pg/mL, slightly higher than
normal range (15—-65 pg/mL), and the calcium con—
centration was within normal range (10.3 mg/dL).

Discussion

Most patients with tertiary hyperparathyroidism are
asymptomatic. However, they may experience bone
pain or fractures, pruritus, nephrolithiasis, pancreatitis,
soft tissue or vascular calcification, and mental status
change.” In contrast to secondary hyperparathyroidism,
laboratory investigation reveals hypercalcemia, hypo—
phosphatemia, a moderately elevated PTH level, and
usually an increased alkaline phosphatase level.

Imaging studies such as ultrasonography, neck
computer tomography, neck magnetic resolution
imaging, and parathyroid scan are not mandatory for
diagnosis. However, preoperative imaging may be
useful for localization of parathyroid glands and identi—
fication of existing ectopic parathyroid glands or su—
pernumerary glands.

Although a calcimimetic agent is effective even in
patients with severe hyperparathyroidism, medical
treatment for tertiary hyperparathyroidism is not cura—
tive in some patients and surgery is the mainstay for
patients with tertiary hyperparathyroidism. Subtotal
parathyroidectomy and total parathyroidectomy with
autotransplantation are widely accepted for tertiary
hyperparathyroidism. Total parathyroidectomy without
autograft is not an accepted option for patients with
tertiary hyperparathyroidism because of the risk of
persistent uncontrollable hypocalcemia after para—
thyroidectomy.g)

In total parathyroidectomy with autograft, all four
glands are removed. The most normal—appearing
gland is minced into 1—mm® pieces and transplanted
into well-=vascularized musculature such as the bra—
chioradialis or sternocleidomastoid muscles. The im—
planted site is tagged by metallic clips or non—absorb—
able sutures. Subtotal parathyroidectomy includes re—
moval of 3 1/2 parathyroid glands, leaving 40—80 mg
of gland marked with a metal clip or non—absorbable
sutures.

Evidence is lacking regarding which procedure is
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most appropriate for tertiary hyperparathyroidism. The
incidence of recurrence or hypoparathyroidism does
not statistically differ between subtotal parathyroidec—
tomy and total parathyroidectomy with autograﬁ.9>
However, subtotal parathyroidectomy deteriorates kid—
ney function less than total parathyroidectomy with
autograft due to the postoperatively less pronounced
transient hypoparathyroidism.'o) Therefore, most sur—
geons prefer subtotal parathyroidectomy for patients
with tertiary hyperparathyroidism and successful kid—
ney transplantation and recommend leaving a volume
equivalent to four normal parathyroid glands to pre—
vent hypoparathyroidism and hypocalcemia. Subtotal
parathyroidectomy may be better to preserve kidney
function after Kidney transplantation,

Some authors recommend a limited parathyroidec—
tomy less than a subtotal resection for tertiary hyper—
parathyroidism to avoid postoperative hypocalcemia.
However, its efficacy has not yet been well deter—
mined,”

The definition of success after parathyroidectomy
varies. Most articles define it as normal serum calcium
levels at six months postoperatively. However, several
articles have defined success as a normal PTH level
and symptom improvemem.m The success rates after
surgery in tertiary hyperparathyroidism are high. Up to
74-94% of patients can be considered to be cured
based on total serum calcium level after subtotal

I our case, the calcium level

parathyroidectomy.9
was normal at 1 day and 3 months after surgery,
while PTH level was normal at 1 day after surgery and
slightly high at 3 months postoperatively. Now, 4
months after surgery, the surgical outcome of our
case appeared to be a success based on calcium
level. However, long—term follow—up is necessary to
confirm a success of this case. It is a limitation of this
study.

In conclusion, parathyroidectomy is the main treat—
ment for tertiary hyperparathyroidism that does not re—
spond to medical treatment, and subtotal para—
thyroidectomy is also a good surgical option for tertiary
hyperparathyroidism.
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