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Objectives: End-stage renal disease is a worldwide pub-
lic health problem. While the survival time of the patients
extends, additional pathologies such as secondary hyper-
parathyroidism occurs. The aim of the study is to review the
surgical approaches to secondary hyperparathyroidism and
present our experiences.

Patients and Methods: This retrospective study included
five male patients (mean age 38.6 years) who were oper-
ated on for chronic renal failure between 2004 and 2008.
The data of patients were collected from hospital records.

Results: The mean duration of hemodialysis was 106.8
months. All patients had ultrasonography and scintigraphy
preoperatively. The mean value of preoperative and post-
operative serum PTH was 2097 ng/ml and 36.5 ng/dl, Ca
11.48 mg/dl and 6.2 mg/dl, P 7.5 mg/dl and 4.4 mg/dl, ALP
527 IU/L and 89 IU/L. Total parathyroidectomy and ster-
nocleidomastoid muscle autotransplantation was performed
in all patients and one patient had right thyroidectomy in
addition. Postoperatively, all patients received oral calcium
carbonate and calcitriol. No serious postoperative complica-
tions occurred in any of these cases. The duration of hos-
pitalization was 4.6 days on the average. Serum PTH was
kept constantly below 300 ng/L in all cases in follow-up and
no recurrent hyperparathyroidism was detected.

Conclusion: Although there are many types of surgery
techniques in treatment of secondary hyperparathyroid-
ism, total parathyroidectomy with autografting is the most
accepted procedure with low recurrent and complication
rate in end-stage renal disease patients.

Key words: Secondary hyperparathyroidism; end-stage renal dis-
ease; parathyroidectomy.

Amag: Son dénem boébrek hastaligi dinya capinda bir
saglik problemidir. Bu hastalarin yagsam sureleri uzadikca
sekonder hiperparatiroidizm gibi ek patolojiler de gelismek-
tedir. Bu calismanin amaci sekonder hiperparatiroidizme
cerrahi yaklagimlari gézden gecirmek ve kendi tecribeleri-
mizi sunmaktir.

Hastalar ve Yontemler: Bu retrospektif calismaya 2004 ve
2008 yillari arasinda kronik bébrek hastaligi tanisiyla ameli-
yat edilen bes erkek hasta (ort. yas 38.6) dahil edildi. Hasta
bilgileri hastane kayitlarindan toplandi.

Bulgular: Hastalarin ortalama hemodiyaliz stiresi 106.8
aydi. Butin hastalar ameliyat 6ncesi dénemde ultrasonog-
rafi ve sintigrafi ile incelendi. Hastalarin ameliyat éncesi ve
sonrasi dénemde ortalama serum PTH degeri 2097 ng/
ml ve 36.5 ng/dl, Ca 11.48 mg/dl ve 6.2 mg/dl, P 7.5 mg/dI
ve 4.4 mg/dl, ALP 527 IU/L ve 89 IU/L idi. Bitlun hastalara
total paratiroidektomi ve sternokleidomastoid kasa ototrans-
plantasyon yapilirken bir hastaya ek olarak sag tiroidektomi
yapildi. Ameliyat sonrasi ddnemde tim hastalar oral kalsi-
yum karbonat ve Kalsitriol kullandilar. Hi¢bir hastada ciddi
komplikasyon gérilmedi. Ortalama hastanede kalis siresi
4.6 gundl. Hastalarin hepsinde serum PTH duzeyleri 300
ng/dl altinda seyretti ve hicbir hastada takipler esnasinda
niiks hiperparatiroidizm gérilmedi.

Sonugc: Sekonder hiperparatiroidizmin cerrahi tedavisi icin
bircok yéntem olsa da total paratiroidektomi ve ototrans-
plantasyon dusik niks ve komplikasyon oranlari ile son
dénem bobrek hastalarinda gelisen sekonder hiperparatiro-
idizmin igin en kabul edilen tedavi metotlarindandir.

Anahtar sézctikler: Sekonder hiperparatiroidizm; son dénem bébrek
hastaligi; paratiroidektomi.
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End-stage renal disease (ESRD) is a worldwide
public health problem. The therapeutic approach
for ERSD includes renal transplantation and
dialysis programs. There were nearly 25,000
patients requiring hemodialysis (HD) because
of end-stage renal disease in Turkey and 500 of
these patients have a chance for transplantation
per year.'! By the development of new technolo-
gies, the survival time of the patients with ESRD
is being obviously extended. This extended
survival time brings about additional patholo-
gies such as secondary hyperparathyroidism
(sHPT).” There is growing evidence that patients
with ectopic calcifications, calciphylaxis, the
presence of renal osteodystrophy (osteitis cys-
tica, calciphylaxis, metastatic calcinosis), have
higher risk of morbidity and mortality.®! Total
parathyroidectomy (TPx) with autografting of
parathyroid tissue is currently considered as
standard surgical procedure for the treatment of
severe sHPT in ESRD patients."! The relationship
between ESRD and hyperparathyroidism (HPT)
was first recognized in 1930.! Wells et al. first
performed successful autografting parathyroid
tissue in sHPT.! Since then, many therapeutic
strategies were developed and discussed for
sHPT in ESRD. Herein, we reviewed the types
of surgical approaches with advantages and dis-
advantages for sHPT in ESRD and our patients
treated with surgical intervention.

PATIENTS AND METHODS

We performed a retrospective study of five male
patients (mean age 38.6 years) with chronic renal
failure, who underwent total parathyroidectomy
and sternocleidomastoid muscle autografting
for sHPT between 2004 and 2008. Data were
analyzed retrospectively from patient files. All
patients had hemodialysis three times per week
and hemodialysis was performed the day before
operation. Only one patient underwent con-
tinuous ambulatory peritoneal dialysis before
hemodialysis for five years. All patients had rou-
tine preoperative tests including complete blood
counts, serum electrolytes, urinalysis, chest x-ray,
electrocardiogram, and coagulation screening.
Indication for TPx included unequivocal evi-
dence of sHPT consisting of high level of para-
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thyroid hormone (PTH) (>500 pg/mL), detection
of enlarged parathyroid glands by ultrasonog-
raphy (volume of the largest gland >500 mm?®
or diameter >1 cm), hypercalcaemia (>10.2 mg/
dL) and/or hyperphosphataemia (>6.0 mg/dL).
The localization of parathyroid glands was per-
formed with ultrasonography (US) and scintig-
raphy (SC). Additional investigation of magnetic
resonance was done in two cases. All patients
were operated under supervision of a single
surgeon. The operation was performed under
general anesthesia. A frontal cervical transverse
incision was made two finger-breadths above the
sternal notch. Tissues from skin to muscles were
dissected layer by layer until the thyroid gland
was exposed. Then the middle thyroid veins
were isolated and ligated, the thyroid gland was
turned over medially. By the combination of pre-
operative ultrasonography and intraoperative
exploration, all of the parathyroid tissues were
carefully discovered and removed. The resected
tissues were kept in sterilized saline, and parts of
the glands were taken for the immediate frozen
section pathological examination. Upon comple-
tion of the cervical operation, the identified
parathyroid gland was sliced into 15-20 pieces
(1-2 mm?® in size). The sliced parathyroid glands
were transplanted individually into the muscular
bed of the patients’ sternocleidomastoid muscle.
Finally, the muscle fascia was sutured with unab-
sorbable suture. For prevention of postoperative
tetany all patients received oral or intravenous
calcium if indicated. Parathyroid hormone was
measured postoperatively. Hemodialysis was
resumed for every patient, 24 hours postopera-
tively.

RESULTS

The demographic data of patients were shown
in Table 1. The mean duration of hemodialy-
sis was 106.8 months. Five of the patients had
US investigation and hyperplastic glands were
detected in all cases. The mean value of the
lesions was 24 mm in diameter with 5 mm
smallest and 38 mm biggest in US investigation.
Also Tc 99 MIBI scintigraphy was performed in
all patients and no supernumerary gland was
found. Magnetic resonance imaging was used
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Table 1. The demographic datas of patients

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5

Gender Male Male Male Male Male
Age 27 39 52 28 47
Dialysis period (month) 108 120 84 60 192
Hypertension - - + - +
Nephrolithiasis + + - + +
Dyspepsia + - + + -
Muscle weakness + + + + +
Bone pain + + + + +
Bone fracture + - - - -

for two patients. The mean value of the resected
gland was 22 mm, with the biggest one 35 mm
in diameter and 4 gr in weight. All glands were
confirmed as parathyroid hyperplasia by patho-
logical diagnosis. The postoperative serum val-
ues were tested at the third day of operation.
The values of preoperative and postoperative
serum calcium (Ca), phosphorus (P), parathy-
roid hormone (PTH), alkaline phosphates (ALP)
concentrations are shown in Table 2. The mean
value of preoperative and postoperative serum
PTH was 2097 ng/ml and 36.5 ng/dl, Ca 11.48
mg/dl and 6.2 mg/dl, P 7.5 mg/dl and 4.4 mg/
dl, ALP 527 IU/L and 89 IU /L. Four parathyroid
glands were removed from each patient. No
supernumerary glands were observed in any
patient. Total parathyroidectomy and sterno-
cleidomastoid muscle autotransplantation was
performed in all patients and one patient had
right thyroidectomy in addition. The serum
calcium levels decreased in three patients and
intravenous calcium supplementation was start-
ed. Postoperatively, all patients received oral cal-

cium carbonate and calcitriol. No serious intra-
operative or postoperative complications, such
as recurrent laryngeal nerve damage, wound
infection, massive hemorrhage or persistent
hypocalcaemia occurred in any of these cases.
The duration of hospitalization was 4.6 days on
the average. After operation, clinical symptoms
were ameliorated; especially the bone pain and
muscle weakness disappeared. Serum PTH was
kept constantly below 300 ng/L in all cases in
follow-up.

DISCUSSION

Secondary hyperparathyroidism is common in
patients with chronic renal failure, affecting
most of those who are receiving hemodialysis.*!
It is one the most well-known complication that
influences mortality and quality of life in chron-
ic renal disease patients. 40% of ESRD patients
die from cardiovascular disease and the mortal-
ity risk is increased 25% with PTH levels higher
than 495 pg/ml and with phosphorus levels
higher than 6.5 mg/dL Renal failure is a pow-

Table 2. The peroperative and postoperative calcium, phosphorus, parathyroid
hormone, and alkaline phosphates values of patients

Ca PTH ALP

n: 8.5-10.5 mg/dl n: 2.4-41 mg/dl n: 10-65 ng/ml n: 44-147 IU/L

pre post pre post pre post pre post

Patient 1 13.6 4.8 8 47 3175 12 630 112
Patient 2 10.4 5.2 9.2 47 3068 25.7 906 132
Patient 3 11.5 7.3 6.8 3.5 1600 479 359 76
Patient 4 9 7.8 7.6 5.5 1563 59 416 51
Patient 5 129 6.1 59 3.7 1079 38 324 74

Ca: Calcium; P: Phosphorus; PTH: Parathyroid hormone; ALP: Alkaline phosphates.
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erful stimulus for parathyroid cell proliferation.
Nakai et al.”! reported that among patients in
whom the duration of hemodialysis was more
than 10 years, the frequency of parathyroidec-
tomy was about 10%, and after 20 years of dialy-
sis it was about 30%. In the current study, we
had three patients who had hemodialysis
approximately for 10 years. Pathogenesis of
sHPT due to chronic kidney disease is well
described. The most important reasons are
hypocalcemia, hyperphosphatemia, and defi-
ciency of active vitamin D. Phosphate retention
acts directly on parathyroid cells which stimu-
lates PTH secretion and proliferation of the
parathyroid cells. Also, expression of vitamin D
receptor and calcium sensing receptor in para-
thyroid cells is diminished in these patients.>1*14
Exertions on medical management of sHPT in
ESRD have concentrated on reducing the meta-
bolic derangements. The main aim is controlling
hyperphosphatemia and  hypocalcemia.
Conservative treatment includes low-phospho-
rous diet, phosphate-binding substances, oral
calcium, and vitamin D or one of its metabolites.
And other hopeful drug calcitriol has been
shown to inhibit parathyroid hyperplasia, sup-
press PTH secretion, and increase calcium
absorption but the response to this treatment
reached 20 to 50% in patients with high levels of
PTH (750-1250 mg/dl).1”) New medicines, calci-
mimetics, act on Ca receptors of the parathyroid
cells as calcium agonists and suppress PTH
secretion remarkably without inducing hyper-
calcemia or hyperphosphatemia.® Minimal
invasive interventions such as ethanol injection
has been advocated by some authors. They
advised that selective percutaneous injection of
ethanol till PTH level decreases to 200 pg/ml is
sufficient."™ This treatment was not approved
by majority because of high risk of complica-
tions such as laryngeal nerve palsy, the difficulty
of a surgical exploration following failed ethanol
ablation, and experience-based success.!"*!
Despite medical treatment 5% of the patients
undergo parathyroid operations. The indica-
tions for surgery are debated and accepted by
majority of the endocrine surgeons. The Kidney
Foundation of the USA proposed clinical prac-
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tice guidelines for bone metabolism and disease
in chronic kidney disease. In guideline 14, surgi-
cal indications, operative procedures, calcium
replacement therapy after parathyroidectomy,
and imaging diagnosis of abnormal parathyroid
glands are described.?'”! High level of PTH
(>500 pg/mL), hypercalcemia (>10.2 mg/dL),
hyperphosphatemia (>6.0 mg/dL), detection of
enlarged parathyroid glands by ultrasonogra-
phy (volume of the largest gland >500 mm?®),
and refractory to medical treatment consist of
high bone turnover, osteitis fibrosa on X-ray,
progression of ectopic calcification, calciphylax-
is, progression of bone loss, anemia resistant to
erythropoietin are indications for parathyroidec-
tomy."”) In the current report, four patients’ Ca
levels were higher than 10.2 mg/ dl, four patients’
P levels were higher than 6 mg/dl, all patients’
PTH levels were higher than 500 pg/dl and
three patients’ parathyroid gland volumes on
USG investigation were bigger than 500 mm?.
Moreover, one patient had spontaneous bone
fracture which is an indicator of high bone turn-
over. There are accepted three main types of
surgical procedures and variations of these
approaches. These are subtotal parathyroidecto-
my (sTPx), total parathyroidectomy (TPx), and
total parathyroidectomy with autotransplanta-
tion (TPx + AT). Sanbury first described sPTx in
1958, and Ogg first performed TPx in 1967. Wells
was the first surgeon who reported TPx + AT in
1975.12561819 Eor the past 50 years, surgeons have
debated the optimal operative management for
patients with sHPT in ESRD. Every procedure
has its own disadvantages besides advantages.
Subtotal parathyroidectomy was the first proce-
dure which was used for sHPT in ESRD.""® For
many years it has been accepted as a standard
surgical operation. The procedure starts with the
excision of all parathyroid glands except the
smallest one together with bilateral removal of
the thymus glands. The smallest gland was cho-
sen and half volume of the gland which is 30-60
mg tissue left back with its blood supply.!'® The
main defect of this surgical procedure is that it is
very difficult to recognize which gland is suit-
able for preservation by observation with the
naked eye. This may cause recurrence of hyper-
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parathyroidism."$222l Once recurrence occurs,
reoperation on the cervical area may have a high
risk, because tissue adhesion may make it more
difficult to find the recurrent gland and acciden-
tal injury of the recurrent laryngeal nerve may
occur. This method is less frequently used
today.[2616182021 Total parathyroidectomy and
autotransplantation was first performed by
Wells et al.”! and called as Wells” method. This
procedure is similar with subtotal parathyroi-
dectomy in tissue selection. After all excision
stages the smallest gland was chosen and 20
parathyroid particles 1-2 mm in length in a
weight of 60-80 mg tissue, which is the amount
necessary to provide a normal calcium metabo-
lism grafted into the forearm.>5681620-22]
Reoperation is relatively simple for recurrent
hyperparathyroidism induced by the hyper-
function of autografted parathyroid tissue,
because surgical access to the forearm is simple,
it does not require general anesthesia, and there
is no risk of major surgical complications such as
laryngeal nerve injury. The disadvantages of
Wells” method include forearm scarring, long
operation time, difficulty in inserting parathy-
roid tissue into the forearm muscle, and impre-
cise and blind excision of parathyroid tissue if
recurrence develops as a result of graft hyper-
functioning.>®! We used this technique in non-
renal disease patients. The other autografting
area is sternocleidomastoid muscle which was
described by Geis et al.®! in 1973. In the same
way as in Wells method the resection and tissue
selection has been performed. After the strap
muscles were closed, a 0.7-1.0 cm pocket was
developed parallel to sternocleidomastoid mus-
cle fibers. After it was certain there was no
bleeding in the muscle pocket, four to six pieces
of parathyroid gland measuring 1-3 mm in size
were placed between the muscle fibers. The esti-
mated weight of the autograft tissue is between
60-80 mg. The muscle fibers anterior to the
pocket containing the parathyroid tissue were
then sutured closed with unabsorbable sutures
and the cephalad and caudad portions of the
autograft site marked with hemoclips for future
reference in case further reduction of function-
ing parathyroid tissue became necessary. Care
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was taken not to traumatize the area of the
autograft during closure of the incision in an
effort to avoid bleeding into the area causing
impaired revascularization of the parathyroid
tissue.! Parathyroid tissue is transplanted
into the sternocleidomastoid muscle rather than
other sites because of easy accessibility, one
operative site, less graft ischemia, a low inci-
dence of infection, and a high success rate due to
excellent blood supply.?™?! Another autotrans-
plantation method described by Hidai et al.® in
which parathyroid tissue pieces are injected into
the forearm muscle using a 14-gauge needle.
This method has similar incidence of graft
uptake, recurrence, and complications with other
autotransplantation procedures./??2252] After all
types of surgery, attention must be kept on
patients’ postoperative course. While the auto-
graphed parathyroid tissue begins to function in
two to three weeks, patients may have severe
hungry bone syndrome in this period. Calcium
replacement therapy is indicated when serum
calcium level decreases to below 8.0 mg/dL. Itis
a good marker that, if the alkaline phosphatase
level is higher than 500 IU/L preoperatively, the
incidence of hungry bone syndrome will raise
postoperatively. Calcium and calcitriol supple-
mentation starts according to patients clinical
sings. Medical treatment after parathyroidecto-
my is important to prevent recurrent HPT and
adynamic bone disease. Serum calcium, phos-
phorus and PTH levels must be under control.
When the intact-PTH level is less than 100 pg/
mL, the serum calcium level should be kept
within 8-9 mg/dL, and when the intact-PTH
level exceeds 100 pg/mL the serum calcium
should be kept between 9 and 10 mg/dL.F!
Subtotal or total parathyroidectomy with auto-
transplantation will lead to some problems
which include persistent severe hyperparathy-
roidism, recurrent hyperparathyroidism, trans-
plantation of parathyroid carcinoma into the
graft area or malignant transformation of benign
gland fragments, and permanent hypoparathy-
roidism. Many authors reported that the surgi-
cal treatment for secondary hyperparathyroid-
ism in ESRD, both subtotal parathyroidectomy
and total parathyroidectomy with autotrans-
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plantation resulted in almost the same clinical
improvement and recurrence rate.”*! The inci-
dence of persistent or recurrent sHPT varies
between 4%-25%. Recurrent disease is related to
the management of the underlying renal disease,
in preventing hypocalcemia, the amount of
residual functioning parathyroid tissue, and the
duration of life. Tominaga'® who has the biggest
series consisting of 1141 patients reported that
persistent or recurrent sHPT was 4.0%, and 1.6%
required reoperation. He mentioned that medi-
astinal parathyroid gland was the most common
cause of persistent HPT and to avoid this man-
ner Tc99 MIBI scintigraphy and US should be
routinely carried out preoperatively. In all of our
cases we perform US and scintigraphy in preop-
erative course and in the current study we did
not detect any supernumerary gland and in fol-
low-up we had no recurrent disease. In order to
suppress parathyroid secretion completely and
reduce recurrent hyperparathyroidism, total
parathyroidectomy without autotransplantation
was performed in 1967 by Ogg.!""! Further clini-
cal experience showed that this method was not
useful, not only because lifelong substitution
therapy was subsequently necessary, but also
because osteopenia developed in the absence of
PTH.2 In summary, total parathyroidectomy
and autotransplantation is superior to the other
techniques because the mass of parathyroid tis-
sue is reduced without causing hypoparathy-
roidism. The grafted tissue secretes an adequate
amount of parathyroid hormone resulting in
normal serum calcium levels and remineraliza-
tion of bone. Graft-dependent recurrent hyper-
parathyroidism is extremely rare. If recurrent
hyperparathyroidism occurs, a part of the tissue
can be removed easily under local anesthesia.
The function of the grafted tissue can be fol-
lowed in most patients by determination of the
PTH concentration.

In conclusion, the total parathyroidecto-
my with autotransplantation is feasible, safe
and effective for the patients with secondary
hyperparathyroidism in end-stage renal disease
patients, while its long-term effect will be fur-
ther investigated after obtaining more samples
and much longer follow-up.
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