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Abstract
OBJECTIVE: Renal hyperparathyroidism (RH) is one of the most serious complications in
long-term hemodialysis patients. The purpose of this retrospective study was the evaluation
of the surgical indications, parathyroid histology, and the results of total parathyroidectomy
with autotransplantation (PTx+At) in patients with RH. DESIGN: The study included 36
patients with RH in whom PTx+At was carried out period at the First Surgical Department
of the Evangelismos Hospital over a 5-year. Indications for PTx+At high levels of parathyroid
hormone (PTH > 800 ng/L), associated with hypercalcemia and/or hyperphosphatemia, that
were refractory to medical treatment, as well as clinical effects of RH, including pruritus,
bone and joints pain, muscle weakness, progression of soft tissue calcification, and spontaneous fractures. Ultrasonography, 99mTc sestamibi scan and computed tomography were used to
evaluate the thyroid and parathyroids. Results: There was no mortality related to surgery.
Preoperative symptoms, serum PTH, serum alkaline phosphatace, hyperphosphatemia, and
hypercalcemia were improved or normalised in most patients. Recurrence was observed in one
case; this autotransplanted patient required resection of transplanted tissue from his forearm. Hypoparathyroidism was not recorded. Conclusions: PTx+At is a safe option for
the treatment of RH that is accompanied by low morbidity, mortality, and recurrence rate. It
is important to identify all parathyroid glands at surgery and to choose adequate parathyroid
tissue for autograft.
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Introduction
Secondary hyperparathyroidism (SHPT) is a
common complication of end-stage renal failure

and, despite improved medical management, 0.71.4% of dialysis dependent patients require parathyroidectomy annually.1 The association between
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parathyroid hyperplasia and chronic renal failure
(CRF) has been known since the early 1930s.2 CRF
is characterized by reduced vitamin D levels, hyperphosphatemia, a tendency toward hypocalcemia,
increased levels of PTH, and SHPT.3 SHPT is an
adaptive response to CRF and the disruptions in
the homeostatic control of serum phosphorus, calcium, and vitamin D that are associated with CRF.4
Excess circulating levels of PTH, phosphate, and
the calcium-phosphate product have been linked
to uremic bone disease, vascular calcification, and
death.5,6 Many authors have suggested that hyperplasia of parathyroid glands occurs during the early
stages of renal disease before dialysis is required.7
Several medical therapeutic options for SHPT
are currently available. Aiming at reducing hyperphosphatemia, elevate serum calcium, reduce PTH,
and improve skeletal turnover.7-9 For example, the
administration of calcium supplements in the form
of calcium carbonate or calcium acetate can be effective for managing PTH levels in some dialysis
patients or in those with early stages of renal failure.10,11 Administration of vitamin D (calcitriol)
also constitutes a promising form of prophylaxis
and treatment of SHPT, while for those patients in
whom dietary restriction is not sufficient to control
serum phosphorus levels, phosphate-binding agents
must be prescribed.12 However, several studies have
demonstrated that most patients with excessively increased PTH levels values fail to respond to vitamin
D treatment and surgical treatment is required.9,13
Parathyroidectomy can dramatically lower PTH
and phosphate levels, but is typically reserved for
patients with refractory secondary and tertiary hyperparathyroidism.14 In about 10-30% of patients in
hemodialysis for more than 10 years, parathyroidectomy is required.
In the present study, we present our experience
with 36 patients on dialysis who were subjected to
PTx+At, at our surgical department over a 5-year
period. Specifically, we review the indications for
surgery describe the type of operation performed
and present our results from the biochemical and
imaging evaluation of these patients. The data were
analyzed in terms of indications, type of surgical procedure, parathyroid histology, effect on clinical/labo
ratory indices, and postoperative complications.

41

Methods
Between January 2000 and December 2004, we
performed PTx+At in 36 patients for advanced RH
out of a total of 81 patients with SHPT. The clinical results of the operations were obtained through
a questionnaire that was answered by the patients
during the follow-up examination. Throughout this
period, all patients were still on dialysis.
Because indications for parathyroidectomy, as
well as the response to parathyroidectomy, may differ between dialysis and transplant patients, patients
undergoing PTx+At with a functioning transplant
were excluded from the present study. Patients with
repeat operations for recurrent or persistent hyperparathyroidism were also excluded from the study.
There were 15 females and 21 males, and in the
mean age was 42 years (SD ± 6.1 years). The mean
duration of hemodialysis before the procedure was
123 months. CRF was caused by chronic glomerulonephritis in 22 cases, chronic pyelonephritis in 10
cases, and in 4 patients the cause was unknown.
In all the patients, medical therapy including
calcium supplementation, dietary PO4 restriction,
phosphate-binding agents, and pulsed oral/intravenous vitamin D sterol therapy failed to suppress
the serum PTH level. Our surgical indications for
PTx+At were severe hyperparathyroidism (PTH
level >800 ng/L in all cases) associated with hypercalcemia and/or hyperphosphatemia that were
refractory to medical treatment. Surgery was also
resorted to for those patients with clinical effects
of RH including: pruritus in 24 (66.6%) patients,
bone and joints pain in 20 (55.6%) patients, muscle
weakness in 13 (36.1%) patients, progression of soft
tissue calcification in 10 (27.8%) patients and spontaneous fractures in 3 (8.3%) patients.
Serum calcium, phosphate, and total alkaline
phosphatace were determined by standard methods. Serum PTH levels (normal: 15-65 ng/L) were
found to be >800 ng/L in all cases. Serum calcium
levels (normal: 2.12-2.62 mmol/L) ranged from 2.15
to 3.57 mmol/L. 25 patients (69.4%) were hypercalcemic (serum-calcium above 2.62 mmol/L). Hypercalcemia was considered to be a consequence of
treatment with vitamin D or vitamin D-metabolites.
The other patients were normo- or slightly hypocal-
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cemic. Serum phosphorous (normal: 0.8-1.55 mmol/
L) was recorded between 1 and 3 mmol/L. Normal
values were found in 6 patients. Serum alkaline
phosphatace (normal: below 200 U/L) was normal
in 4 patients and was elevated in the others.
Preoperative diagnosis was based primarily on
thyroid ultrasonography (US) and 99mTc-sestamibi
radionuclide scan, which were both performed in
all patients preoperatively. Their sensitivity in determining the location and number of parathyroid
glands was 63.9% and 77.8%, respectively. Computed tomography (CT) was required in 22 patients
(61.1%) for additional information about the localization of parathyroids; the diagnostic sensitivity of
CT was 91.7%. X-rays of hands, feet, pelvis, and
skull were performed to seek lesions of renal osteodystrophy; bone biopsy was not performed.
All patients were on chronic hemodialysis. They
were dialysed the day before surgery, the next dialysis being performed on the first or second day post
surgery. Prior to parathyroid surgery, a therapeutic
trial with calcitriol was performed in all instances to
lower PTH secretion.
PTx+At was the preferred procedure in this
study. The thyroid and parathyroid glands were exposed through a conventional neck incision, with
division of the strap muscles at the midline. The
exploration of the neck was done according to the
surgical anatomy of the parathyroids and with the
assistance of the preoperative image diagnosis. Thymectomy from the neck incision was performed in
2 patients. For autotransplantation, 30 pieces sliced
1x1x3 mm of diffusely hyperplastic glands were implanted into 30 pockets in the forearm without arteriorvenous (A-V) fistula for hemodialysis. These
pieces were placed into the brachioradicalis muscle
of the arm.
Serum calcium levels were determined at 8-hourly intervals over the first 48 hours after the operation and then daily until stabilized. Supplemental
calcium was given intravenously or by mouth. Vitamin D was started on the first postoperative day and
was usually continued for 6 to 8 months.
Postoperative recurrence was diagnosed if serum PTH level increased to >200 ng/L with normal
serum calcium levels.

Results
The median follow-up period was 2.7 years
(range, 1.5-4.4 years). The number of excised parathyroid glands was: five in 4 patients, four in 27 patients, three in one patient and two in 2 patients.
The weight of the glands removed ranged from 340
to 480 mg (median 390 mg). Microscopic examination showed a diffuse hyperplasia in 8 and nodular
chief cell hyperplasia in 28 cases.
There was no mortality related to surgery. Of the
36 patients, 34 are still alive one to six years after
the procedure. Two patients died 13 and 24 months
after surgery due to pneumonia and severe ischemic
heart disease, respectively. The post operative complication rate was low; mild although asymptomatic
postoperative hypocalcemia was noticed in 4 patients with high preoperative serum alkaline phosphatace levels, but this disturbance responded to
intravenous calcium gluconate, high-dose calcitriol,
and high dialysate calcium. Postoperative bleeding
requiring surgical intervention or permanent hypocalcemia were not observed. Changes in voice tone
attributable to injury of the external branch of superior laryngeal nerve, detected by postoperative clinical examination and laryngoscopy, were revealed in
2 patients; they experienced temporary hoarseness.
No septic complication was noticed in the neck or
the forearm wound.
The overall clinical and biochemical responses
to PTx+At were good. Pruritus was relieved in 21
of 24 patients (87.5%), bone pain disappeared or
was significantly reduced in 19 of 20 patients (95%),
and myopathy disappeared in all patients within six
months postoperatively (Figure 1). Soft tissue calcium deposits either disappeared or were markedly
diminished within 7 months after parathyroidectomy. No pathological fractures occurred. By the
third postoperative day, serum calcium dropped to
within or below the normal range in all patients. Recurrent hypercalcemic hyperparathyroidism was not
observed. During the follow-up years, mean serum
calcium was 2.1 mmol/L (SD±0.32), serum phosphorus was 1.26 mmol/L (SD±0.35), and serum alkaline phosphatace was 158 U/L (SD±75). Serum
PTH decreased in all patients. In 32 of them, it was
found to be within the normal range; in the others
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parathyroid tissue from the forearm, serum PTH
returned to near normal levels.
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Radiologic examination of bones was carried out
in 13 patients one or two years after surgery. Regression of osteodystrophy and improvement in soft
tissue calcifications were observed in the majority
(84.6%) of patients.
Discussion

80

Figure 1. Relief of patients’ symptoms (percentages) posto
peratively.

it was still elevated, the maximum being 2 times
normal. Changes in serum biochemistry results are
shown in Table 1.

Despite improvements in medical management,
severe SHPT is a common complication of CRF.
According to a report of the European Dialysis and
Transplant Association, parathyroidectomy is required in 15% of patients after 10 years and in 38%
after 20 years of dialysis.15

Graft tissue took over function after 5.2 months
on average (range, 1.7-6.1 months). Supplemental
vitamin D and oral calcium could be stopped or reduced within that period of time. Recurrent graftdependent hyperparathyroidism was observed in
one patient 12 months after removal of four glands
and autografting. The serum PTH increased to 7
times normal and the serum calcium was between
2.3 and 2.5 mmol/L. 99mTc sintigraphy of the forearm showed high uptake in the grafted area. The
transplanted parathyroid glands were excised under
local anesthesia. Microscopic examination showed
diffuse chief cell hyperplasia. After removal of

An increase in PTH is usually the principal indication for surgery in RH. All 36 patients included
in our study had severe hyperparathyroidism (PTH
>800 ng/L). Medical therapy had failed to suppress
PTH or was complicated by hypercalcemia requiring
discontinuation of calcium/vitamin D therapy. Similar results were reported by Salem16 in his survey of
612 chronic hemodialysis patients. He observed that
50% of patients showed serum PTH levels greater
than three times normal, despite the usual medical
therapy to prevent hyperparathyroidism. Hypercalcemia also strengthens the indication for surgery in
RH.7,9,13 In our series, 25 patients had hypercalce-

Table 1. Pre- and postoperatively serum biochemistry results
Normal

PTH
>800 ng/L
normal

15-65 ng/L

Alkaline phosphatace
> normal
158 U/L (SD±75)
Calcium
> normal
2.1 mmol/L (SD±0.32)
Phosphorus
> normal
1.26 mmol/L (SD±0.35)

< 200 U/L

Preoperatively
n

36 (100)

Postoperatively*
n

32 (88.9)

32 (88.9)
36 (100)
2.12-2.62 mmol/L
25 (69.4)
36 (100)

0.8-1.55 mmol/L

*During the follow-up period: median 2.7 years (range, 1.5-4.4 years)
n: number of patients
Values in parentheses are percentages

30 (83.3)

36 (100)
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mia; while 30 patients had hyperphosphatemia. The
clinical effects of RH that was refractory to medical
treatment were: pruritus, bone and joints pain, muscle weakness, progression of soft tissue calcification
and spontaneous fractures.
Many authors recommend that imaging of parathyroid glands should be done only prior to reoperation. They also propose that parathyroid imaging
is not usually required before initial parathyroidectomy.17 Other authors consider that preoperative
image diagnosis is very useful for detecting parathyroid glands, especially those which are ectopically
located.18,19 The most important point is to visualize
all the parathyroid glands, including supernumerary
glands which are located mainly in fat surrounding
the glands or within the thymus or around the carotid artery.20,21 Generally, supernumerary glands
are found in 15-20% of patients.21,22 We routinely
performed US and 99mTc scintigram in all patients
preoperatively to avoid the remaining supernumerary and/or ectopic parathyroid glands. 99mTc-sestamibi showed the highest sensitivity for localizing
diseased glands. Sestamibi scan was successful in
identifying all hyperplastic tissue in 28 patients with
only 8 cases demonstrating false-negative results.
US was our primary localization procedure as it is
non-invasive and non-cost-intensive and it was successful in localazing the parathyroids in 23 patients.
We also found that US was helpful for the detection
of intrathyroidal parathyroid gland. Finally, CT scan
was required in 22 patients for additional information about the localization of parathyroids, while Xrays of hands, feet, pelvis, and skull were performed
seeking lesions of renal osteodystrophy.
Patients that require parathyroidectomy frequently have complications in the form of ischemic
heart disease, cardiac dysfunction and/or respiratory failure because of thoracic deformity, and cervical destructive spondyloarthropathy. In this study,
all patients underwent preoperative evaluation of
cardiac and respiratory functions performed by cardiologists and pneumonologists.
There are many variations in procedures applied
to accomplish surgical parathyroidectomy. The
surgical procedure of choice at our institution was
PTx+At with forearm autograft, since we believe
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that in cases of recurrence, repeat neck exploration is not required and we can determine the function of autografted parathyroid tissue by measuring
PTH sampled from both forearms.23,24 Since renal
transplantations are not very common, in Greece
many patients require long-term hemodialysis after
parathyroidectomy, thus the risk of recurrence of
RH is not negligible.
At surgery, in order to prevent recurrence, there
should be no remaining nodular hyperplastic and
not nodular tissue should be used for transplantation; the frequency of graft-dependent recurrent
hyperparathyroidism is significantly higher when
nodular hyperplastic tissue is autotransplanted than
when diffusely hyperplastic tissue is used.25,26 Our
patients underwent bilateral exploration. The most
crucial point was to identify all parathyroid glands,
including supernumerary and ectopic glands. Some
authors recommend mediastinal exploration and
thymectomy to resect additional parathyroid glands
and to avoid recurrence caused by cervical spilling.27
In our patients, however, we found 4 supernumerary glands; 2 of them were located in the thymus
tongue, and thymectomy from the neck incision
was performed. Two intrathyroidal supernumerary glands could be removed based on preoperative
identification by US diagnosis.
Postoperative bleeding requiring surgical intervention was not observed, while mild asymptomatic hypocalcemia was observed in 4 cases, although
they were receiving oral calcium supplements and
calcitriol. None of our patients experienced respiratory problems due to edema or injury of the
recurrent laryngeal nerve while temporary hoarseness was observed in 2 patients. Finally, no septic
complication was noticed in the neck or the forearm
wound.
In our series, bone pain was mostly periarticular
in the shoulders, ankles, and heels, and sometimes
generalized. A quick recovery was noted in about
95% of subjects within weeks after the operation.
In patients with pruritus, the symptoms disappeared
after surgery in most subjects (87.5%). Myopathy
disappeared in all patients while soft tissue calcium
deposits either disappeared or were markedly diminished within months after the procedure.
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In conclusion, total parathyroidectomy with autotransplantation in the forearm is very effective
and adequate treatment for advanced renal hyperparathyroidism not suppressible by pharmacologic
means. It is very important to identify all the parathyroid glands and to choose proper and adequate
parathyroid tissue for autograft to prevent recurrent
hyperparathyroidism.
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