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Secondary hyperparathyroidism (sHPT) occurs most commonly in the setting of chronic renal failure (CRF) being frequently referred to as
“renal” hyperparathyroidism The “classical” medical treatment with oral calcium and vitamin D supplementation is generally sufficient to lower
parathyroid hormone levels in the majority of these patients. However, we frequently encounter cases of severe refractory sHPT, a state in
which even recently available therapeutic agents, i.e. calcimimetics, new phosphate binders, vitamin D analogues, remain inefficient, thus
parathyroidectomy and/ or renal transplant becoming necessary. Three types of surgeries have been proposed in sHPT: two of them are
grouped as remnant-conserving techniques, i.e. subtotal

parathyroidectomy (sPtx) and total parathyroidectomy with autotransplantation (tPtx+AT), the third one being total parathyroidectomy without
autotransplantation (tPtx). There was a continuous debate concerning the best surgical approach in renal hyperparathyroidism, starting very
soon after those techniques were described; without pretending to solve these controversies, this paper aims to review the surgical treatment

options in sHPT, based on our 5-year experience in dealing with the disease.
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Introduction

Secondary hyperparathyroidism (sHPT) occurs most com-
monly in the setting of chronic renal failure (CRF) being
frequently referred to as “renal” hyperparathyroidism. The
disease appears almost as a rule in the final stages of CRE
approximately 90% of CRF patients developing sHPT by
the time hemodialysis becomes necessary; other less fre-
quent causes of sHPT include malabsorbtion and vitamin
D deficiency [1,2]. The “classical” medical treatment with
oral calcium and vitamin D supplementation is generally
sufficient to lower parathyroid hormone levels in the ma-
jority of these patients [3]. However, we frequently en-
counter cases of severe refractory sHPT, a state in which
even recently available therapeutic agents, i.e. calcimimet-
ics, new phosphate binders, vitamin D analogues, remain
inefhicient, thus parathyroidectomy and/ or renal trans-
plant becoming necessary [4].

Three types of surgeries have been described in the past
50 years for the surgical management of “renal” hyperpar-
athyroidism, each of them having their proponents and
opponents. Remnant-conserving techniques, which leave
a small portion of parathyroid tissue either in the neck or
at distance, were incriminated with having high recurrent
disease rates while the new “rehabilitated” total parathy-
roidectomy without autotransplantation seems to deter-
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mine a long-standing hypoparathyroid status which finally
affects bone metabolism [5,6].

Without pretending to solve these controversies, this pa-
per aims to review the surgical treatment options in sHPT,
based on our 5-year experience in dealing with the disease.

Indications for surgery in renal
hyperparathyroidism and pre-
operative work-up
The medical treatment of sHPT enriched in the last 10-15
years with new therapeutic agents such as calcimimetics,
vitamin D analogues or new phosphate binders, all de-
signed to manage refractory cases and bridge patients to
the optimal treatment, i.e. renal transplant [2]. However,
between 1-2 % of patients with sHPT still need parathy-
roidectomy each year [7].

Among the surgical criteria for parathyroidectomy the
following are largely accepted [2,3,5,8]:

e severe medically refractory sHPT, with intact para-
thyroid hormone (iPTH) seric values constantly
above 700 pg/ml (nv:15-67pg/ml), hyperphosphate-
mia and hypercalcemia (calcium phosphorus product
CaxP>70)

* severe osteoporosis and clinical symptoms: pruritus,
bone pains, soft tissue and vascular calcification, his-
tory of renal calculi or pathologic bone fractures,
brown tumors and other aspects of osteitis fibrosa
cystica
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* calciphylaxis
* enlarged parathyroid glands, with at least one gland
over 0.5cm? in volume or 1 ¢cm in diameter on ultra-
sonography

* medical observation not possible

Apart from the clinical and laboratory criteria partially
mentioned above, the pre-operative work-up in sHPT
also includes imagistic localization studies. Even though
the sensitivity of these imaging studies is low in sHPT
when compared with primary hyperparathyroidism [2]
there are authors who recommend both ultrasonography
and 99mTc-sestamibi in either initial diagnosis of sHPT
or in reinterventions [14]. In recent years, other imagistic
techniques have been described in sHPT diagnosis such
as computed tomography (CT), magnetic resonance imag-
ing (MRI), single photon-emission tomography (SPECT);
however, the studies regarding these investigations include
too few patients to allow pertinent conclusions [2]. Like
other researchers [2,5,8], we do not consider localization
studies as mandatory in the initial diagnosis of sHPT for
at least two reasons: firstly, imaging examinations fail to
“locate” all parathyroids, including ectopies, in patients
with multiple gland disease, which is the case in sHPT,
and, secondly, the surgical approach in sHPT is unlikely to
change, i.e. bilateral neck exploration, regardless of what
localization studies describe (Figure 1A,B).

Surgical approaches in renal
hyperparathyroidism

Three types of surgeries have been proposed in sHPT: two
of them are grouped as remnant-conserving techniques,
i.e. subtotal parathyroidectomy (sPtx) and total parathy-
roidectomy with autotransplantation ((Ptx+AT), the third

one being total parathyroidectomy without autotransplan-
tation (tPtx). There was a continuous debate concerning
the best surgical approach in renal hyperparathyroidism,
starting very soon after those techniques were described;
finally it seems that surgeon preference remains the main
argument in this decision making process [6, 11].
Subtotal parathyroidectomy was first proposed by Stan-
bury in the 1960s, and consists of removing all but a por-
tion of one gland, this “remnant” being left in situ [12]. The
procedure was generally embraced for more than a decade,
with good short- and medium-term results reported, be-
ing considered at that time the standard of surgical care
for renal hyperparathyroidism [13]. The initial enthusiasm
was soon overshadowed by the higher rates of persistent
and recurrent diseases observed on long-term follow-up;
furthermore the reoperation in the neck for relapsing dis-
ease comes with technical challenges in avoiding damages
of important anatomic structures, i.e. recurrent laryngeal
nerves [6,11,14]. It was because all of these drawbacks that
another surgical technique was later popularized, namely,
total parathyroidectomy with autotransplantation of para-
thyroid tissue. In 1975 Wells described the well-known
surgical procedure which bears his name — total parathy-
roidectomy with autotransplantation in anterior forearm
musculature [15]. Wells’ technique has some important
advantages when compared with sPtx, mainly as regards
either the localization of recurrent hyperplasic parathyroid
tissue in the forearm through 99 Tc-sestamibi scintigraphy
or reoperation in the latter region. Several retrospective
analyses and one randomized trial compared Wells™ tech-
nique with sPtx, with puzzling conclusions; currently there
is a general consensus that the results of both procedures
are comparable [11,16]. However, Rothmund et al. rand-

Fig. 1. Localization studies in a case of renal hyperparathyroidism. A-cervical ultrasonography showing an hypoechoic nodule located at
the inferior part of the right thyroid lobe, consistent with a right inferior parathyroid adenoma. B- 99mTc-sestamibi confirming the right
inferior parathyroid adenoma.
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omized 40 patients to either sPtx or tPtx+AT and described
better results after the latter technique as regards improv-
ing of symptoms, cure rate, and recurrent disease [17].
We perform sPtx with a technical particularity regarding
the position of the remnant tissue in the neck; we do not
abandon parathyroid tissue in situ as described by the ma-
jority of the authors [5,8,13], including the original paper
[12], but instead we choose an inferior parathyroid gland,
“lift” it in a suprasternal position, above the strap mus-
cles. We then resect the gland subtotally, conserving a less
modified portion with its caudal vascularization through a
“neopedicle” represented by small mediastinal and thymic
vessels (Figure 2AB). Similarly to other authors [18] we
consider that this technique has both an “anatomical”
advantage of an easy operative access in case of recurrent
hyperparathyroidism and also a “physiological” one, con-
cerning the more rapid function of the vascularized auto-
transplanted parathyroid tissue. We started performing
sPtx accordingly in February 2010, our initial, short- and
medium-term results of the first 24 cases having been pre-
viously reported [19,20]. This initial cohort included 16
women (66.7%) and 8 men, with a mean age of 50 + 10.6
years, ranging between 31 and 69 years; what characterized
our lot was the long evolution of the disease, the average
time of hemodialysis being 8.35 years. All patients had im-
portant disease-related symptoms i.e. osteoarticular pains
and bone changes, pathological fractures, pruritus, soft tis-
sue calcification; we also encountered a very rare case of
multiple spine brown tumors in a female patient with a
preoperative iPTH of 10000 pg/ml. In fact all our patients
had markedly elevated preoperative iPTH levels, with a me-
dian value of 2131 pg/ml, along with hyperphosphataemia
and high levels of alkaline phosphatase. All symptoms and
biochemical parameters markedly improved after sPtx; im-
mediate postoperative iPth level decreased by 150.1 times,
the first month median value being 28 pg/ml, these values
remaining significantly decreased in the follow-up period

of 6-18 months. Furthermore, we noted a normalization
of serum calcium, phosphorus and alkaline phosphatase in
the majority of patients in the aforementioned follow-up
period.

Regarding tPtx+AT we favored the sternocleidomastoid
muscle as the receptor for the remnant tissue, due to the
simplicity and rapidity of the technique. After the total re-
section of the parathyroids from the neck we choose the less
structural modified gland, cut 10-12 small pieces of 1mm,
further implanting them in 2-3 muscular pockets. Using
the sternocleiodomastoid muscle as receptor for transplan-
tation was intensely criticized by many authors, arguing
the difficulties in localization of the recurrent hyperplasic
tissue in the neck, esthetic and functional reasons [3,11].
We constantly mark the muscular pockets with a metallic
clip, thus facilitating both the localization and the resec-
tion of the recurrent hyperplasic parathyroid tissue. Until
now 22 patients underwent tPtx+AT the partial results of
the first 19 cases being comparatively analyzed with the
previously mentioned sPtx group (under publication). We
concluded that both techniques have comparable results as
concerning the clinical and laboratory outcome and rates
of postoperative hypoparathyroidism at least in short and
medium-term follow-up (Figure 3 A,B,C).

Regardless of the chosen approach, a thorough under-
standing of the anatomy and embryology of the parathy-
roid glands is deemed necessary, to avoid leaving “unfound”
parathyroid tissue in the neck, find “missing” and supernu-
merary glands and to protect important anatomical struc-
tures during dissection, i.e. recurrent laryngeal nerves.

The role of simultaneous thymectomy with either sub-
total or total parathyroidectomy is also under debate. Some
authors routinely resect the cervical part of the thymus bi-
laterally, claiming its role in avoiding persistent hyperpar-
athyroidism and recurrent disease [11]. Pattou et al. [21]
showed that supernumerary parathyroid glands are found
in 30% of patients with sHPT, being located mainly in the

Fig. 2. Subtotal parathyroidectomy;. A- choosen parathyroid gland lifted above strap muscles. B- the parathyroid gland is resected subto-
tally.
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Fig. 3. Total parathyroidectomy with autotransplant in sternocleidomastoid muscle. A- total parathyroidectomy; all (4) parathyroids are
resected. B- 10 small pieces of less modified gland prepared for autotransplant. C-parathyroid autotransplant in right sternocleidomastoid
muscle

thymus. In opposition, others indicate thymectomy only
when less than four glands are found [22], an inferior para-
thyroid is missing or the radioguided probe indicates an
intense radioactivity in the cervical thymus [2]. A similar
dilemma concerns the role of routine central compartment
lymphadenectomy in the surgical management of renal
hyperparathyroidism. As others [2,3,5] we consider it an
overdimensioned surgical step, with questionable benefits
and possible related complications.

Recently, we noted the advent of a third surgical ap-
proach — total parathyroidectomy without autotransplan-
tation (tPtx), with promising results mainly as regards
recurrent disease [6,14,23,24]. The technique was first per-
formed by Fergusson and reported by Ogg in 1967 [25]
but was soon criticized for inducing a severe postopera-
tive hypoparathyroidism and an adynamic bone disease,
a state in which low postoperative iPth values determine
metabolic and structural impairment of the bones. Due to
those purported disadvantages tPtx was viewed in disfavor
for the next two decades, the first encouraging results be-
ing reported only after 1990 [26-28]. The major drawback
of sPtx and tPtx+AT, i.e. recurrent disease, was in fact the
main driving argument for tPtx “rehabilitation”. Indeed,
many studies reported good short-term results after both
remnant- conserving techniques but the disease relapse
rates few years afterwards were high [1,8,13,14,16,17].
Thus, the 1994 European Dialysis and Transplant Asso-
ciation (EDTA) yearly report noted that 12.8% of either
sPtx or tPtx+AT were performed for recurrent disease [29].
Even though the reported series were not large, the me-
dium- and long-term results after tPtx appear to be good,
especially as recurrent disease is concerned. To the best of
our knowledge, Puccini et al. [6] reported a series of 43
patients with tPex with the longest follow-up period of 8.8
years. The authors concluded that the procedure is safe
and effective, with low rates of relapsing disease; in spite
of higher percentage of hypoparathyroidism, hypocalcemia
was easily managed with calcium and vitamin D. Based on
our experience, we also consider tPtx a solution for severe
sHPT, especially in patients with long-lasting disease and
low perspectives of renal transplant. Even if we noted a
clear tendency to postoperative hypoparathyroidism in this

group of patients, with iPth levels significantly lower than
in the other groups (sPtx and tPtx+AT), these patients
did not exhibit significantly more severe postoperative hy-
pocalcemia episodes than their counterparts. Furthermore,
hypocalcemia episodes were simply treated with calcium
supplements and vitamin D.

Conclusion

Even though the medical treatment of “renal” hyperpar-
athyroidism enriched with effective new therapeutic agents
such as calcimimetics and vitamin D analogues, parathy-
roidectomy remains a necessity especially in regions where
those treatments are still expensive and where there is a clear
shortage of organs for renal transplant. All three aforemen-
tioned surgical techniques have more or less comparable
results, thus the optimal surgical solution remains contro-
versial; the lack of large series, randomized trials, and meta-
analyses augment the dilemma, making the analysis more
difficult. Finally, surgeon preference and experience remain
the main driving arguments in choosing the best technical
approach to sHPT. Whichever this approach might be, a
bilateral exploration of the neck remains mandatory in the
surgical treatment of renal hyperparathyroidism.
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