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Abstract

Background Secondary hyperparathyroidism in elderly

fragile patients presents clinical difficulties due to severity

of symptoms and related comorbidity. The optimal surgical

approach for this group of patients is still debated.

Aim The aim of the study was to define the optimal tech-

nique of parathyroidectomy in elderly patients with sec-

ondary hyperparathyroidism.

Methods Retrospective analysis in a series of 253 patients

including 35 elderly individuals at a single institution was

carried out. Postoperative parathyroid hormone decrease,

surgical complications and symptoms control were ana-

lyzed for all patients in relation to the types of parathy-

roidectomy performed.

Results In elderly patients, total parathyroidectomy was

the most used approach. Subtotal parathyroidectomy was

mostly reserved for younger patients suitable for kidney

transplantation. No elderly patients treated with total

parathyroidectomy were autotransplanted. No significant

difference in surgical complications was observed between

younger and elderly patients and considering the different

procedures. Adequate symptom control after surgery was

achieved in almost 90% of patients. A limited rate of

recurrence requiring repeat surgery was observed only after

subtotal parathyroidectomy.

Discussion Considering the features of all types of

parathyroidectomy, very low recurrence rate, contained

postoperative hypocalcemia and limited complications

following total parathyroidectomy, might represent specific

advantages for elderly patients.

Conclusions Total parathyroidectomy without parathyroid

transplantation is safe for elderly patients with secondary

hyperparathyroidism and a good alternative to the well-

established total parathyroidectomy with autografting.
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Abbreviations

SHPT Secondary hyperparathyroidism

PTH Parathyroid hormone

MIBI Sestamibi scintigraphy

US Ultrasound

CT Computed tomography

MRI Magnetic resonance imaging

SPECT Single positron emission computed tomography

iPTH Intraoperative PTH

IONM Intraoperative nerve monitoring

Introduction

Secondary hyperparathyroidism (SHPT) is characterized

by elevated levels of parathyroid hormone (PTH) due to

parathyroid hyperplasia following chronic kidney disease

(CKD). Impaired urinary phosphate excretion and hyper-

phosphatemia, along with low vitamin D levels occurring

in CKD, lead to hypocalcemia and continuous overstim-

ulation of the parathyroid glands that induce diffuse
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hyperplasia and hypersecretion of PTH. SHPT patients

present with modifications in mineral metabolism and

bone disease which result in increased morbidity and

decreased quality of life. There is increasing evidence

suggesting that these disorders in mineral and bone

metabolism are associated with increased risk of cardio-

vascular calcification, morbidity and mortality [1]. In the

great majority of patients, SHPT can be successfully

managed by intensified dialysis or medical treatment with

phosphate binders and supplementation of calcium and

vitamin D, vitamin D analogs or calcimimetics. With time

there are changes in the expression of calcium and vita-

min D receptors promoting nodular hyperplasia and

inducing adenomatous changes within the parathyroid

glands, thus becoming autonomous and difficult to control

through conservative treatment [2]. Kidney transplantation

remains the treatment of choice in renal failure and is

associated with resolution of many of the endocrine and

metabolic complications of hyperparathyroidism. For

patients not suitable for kidney transplantation, parathy-

roidectomy is the most effective treatment for severe

SHPT in patients not completely responding to pharma-

cological therapy [3]. Among the different types of sur-

gical procedures for the treatment of SHPT described in

the literature, the optimal approach of choice for elderly

patients who are not usually suitable for kidney trans-

plantation still remains controversial [4, 5]. The role of

total parathyroidectomy without autotransplantation has

been debated since it potentially carries a serious risk of

adynamic bone disease with extra-skeletal calcifications

and permanent hypocalcemia that requires long-term

calcium and vitamin D supplementation [6].

The aim of the present paper is to analyze the different

techniques of treatment of SHPT in elderly fragile patients

based on an institutional experience.

Patients and methods

We retrospectively analyzed elderly patients in a cohort of

253 patients with SHPT, operated by the same surgical

team, over a period of 20 years, from 1996 to 2015, at the

Units of Endocrine Surgery of two university teaching

hospitals (S. Maria Hospital, Terni and S. Maria della

Misericordia Hospital, Perugia) of Umbria Region, Italy,

which are integrated as referral centers for endocrine sur-

gical diseases. Data were collected from our database and

analyzed. Informed consent for the use of clinical data for

scientific purpose was obtained from all individual partic-

ipants included in the study. Preoperative work-up included

blood texts, ECG, sestamibi scintigraphy (MIBI) and

ultrasound (US) of the neck. Computed tomography (CT),

magnetic resonance imaging (MRI) or single positron

emission computed tomography (SPECT) were used in a

few selected cases when diagnosis with simpler procedures

failed to localize the disease. In SHPT, indication for sur-

gery was made according to the severity of the clinical

stage and to the current guidelines available [3, 6–8].

Guidelines recommend parathyroidectomy in patients with

severe SHPT (persistent high serum level

PTH[ 500–800 pg/ml) associated with hyperphos-

phatemia (serum Phosphorus [ 6.0 mg/dl) and/or hyper-

calcemia (serum Calcium [10.0 mg/dl) refractory to at

least 6 months of medical treatment. In patients presenting

with clinical symptoms (bone and joint pain, muscle

weakness, irritability, pruritus, osteoporosis, pathologic

bone fracture, anemia, dilated cardiomyopathy, calciphy-

laxis), surgery is strongly indicated. Also ultrasound

detection of an enlarged parathyroid gland (with an esti-

mated volume [500 mm3 or diameter [1 cm) supports

indication for surgery. In the observed population, surg-

eries performed were subtotal parathyroidectomy, total

parathyroidectomy with or without autotransplantation. In

all cases, a bilateral exploration was performed. The

intraoperative dosage of PTH (iPTH) has been routinely

used in the last 10 years. In a limited number of patients

during the years 2012 and 2014–2015, the intraoperative

nerve monitoring (IONM) with NIM 3.0 � (Medtronic

Italia SpA., Milan, Italy) was used. In all patients, plasma

calcium level was tested twice in first postoperative day

and once on the second postoperative day, while in

hypocalcemic patients daily testing was done until nor-

malization of values. PTH was tested in all patients in first

postoperative day and during the nephrological follow-up.

Postoperative hypoparathyroidism was defined as a con-

centration of PTH under 10 ng/L (normal range 10–65 ng/

L) strictly correlated with hypocalcemia defined as an

ionized calcium level (iCa) under 1.0 mmol/L (normal

range 1.12–1.32 mmol/L). Treatment of hypoparathy-

roidism was carried out as previously described [9]. Type

of the procedure, surgical complications (recurrent laryn-

geal nerve lesion, severe hypoparathyroidism), hospital

stay, postoperative PTH and calcium/phosphorum values

and symptoms control (bone and joint pain, muscle

weakness, irritability, pruritus, osteoporosis, pathologic

bone fracture, anemia, dilated cardiomyopathy, calciphy-

laxis) were considered for outcome. Surgical follow-up

was regularly carried out in the outpatient clinic for at least

12 months.

Statistical analysis

We used Student’s t test for analysis of variance between

groups when applicable. A p value\0.05 was considered

statistically significant. All of the data were analyzed using

XLSTAT (Addinsoft, New York, NY, USA).
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Results

The cohort of 253 patients who underwent surgery for SHPT

was divided into two groups: 218 patients younger than

65 years (group A) and 35 (13%) elderly patients older than

65 years (group B). Surgery performed is presented in

Table 1. Subtotal parathyroidectomy was performed in 122

patients of group A and in 7 of group B. Total parathy-

roidectomy with autotransplantation was performed exclu-

sively in patients of group A (15 cases). Total

parathyroidectomyalonewas performed in88 and28patients,

respectively, of group A and B. We either observed recurrent

or persistent SHPT following subtotal parathyroidectomy in

19 patients, all in group A, who were successfully reoperated

within 6 months of surgery with total parathyroidectomy.

Thymectomy was added to total parathyroidectomy only in

those cases in which a persistent high iPTH was observed

during surgery or when preoperative imaging showed medi-

astinal glands or glandular activity or at reoperation for

recurrent or persistent SHPT. In 96% of cases, patients were

discharged on the second postoperative day, after monitoring

of postoperative calcium and PTH. Unilateral temporary

recurrent laryngeal nerve palsy was observed in two cases

(0.9%) in groupA, one following total and the other following

subtotal parathyroidectomy. The only case (0.4%) of unilat-

eral permanent palsywas observed in groupA, following total

parathyroidectomy. Postoperative PTH and calcium/phos-

phorus values returned to normal or acceptable values in

92.4% of patients at one-month follow-up with no need for

reoperation. A limited number of patients needed long-term

calcium/vitamin D support after total parathyroidectomy (25

patients in group A and 8 in group B, respectively). Symptom

control was achieved in 90% of patients with no significant

differences comparing the different procedures. All the

patients at one-year follow-up were doing well with a general

improvement in their quality of life.

Discussion

Patients with severe SHPT suffer from several clinical

symptoms such as bone and joint pain, muscle weakness,

irritability, bone loss, anemia resistant to erythropoietin,

cardiomyopathy, calciphylaxis. Although the majority of

patients with SHPT are initially managed by medical

treatment, this approach does not always provide adequate

control of symptoms. The evolution of the disease usually

requires a surgical approach, including parathyroidectomy

and percutaneous ethanol injection. Successful surgical

treatment usually achieves a drop in PTH levels, relief

from some clinical symptoms and a reduction in mortality

[10–15]. The surgical procedures available for the treat-

ment of SHPT with diffuse incretion of PTH are subtotal

parathyroidectomy, total parathyroidectomy with auto-

transplantation and total parathyroidectomy without auto-

transplantation. Every procedure has its own

disadvantages, and it is still unclear which approach is best.

Furthermore, it is not completely clear which type of sur-

gery is safest for the elderly fragile patients affected by the

disease.

Subtotal parathyroidectomy was first described in 1960

Sanbury [16]. The parathyroid gland to be preserved is

usually that in a favorable position together with the

recurrent laryngeal nerve, weighing less than 1 g and

smaller than 1 cm. Only one-third of the gland has to be

left in place and is marked with 5/0 not absorbable suture

with titanium clips applied to it. The major limitation of

subtotal parathyroidectomy is that it is very difficult to

decide which gland to be chosen for preservation by simple

visual evaluation only. This situation is the principle lim-

iting factor of the procedure and is the main cause of

recurrent hyperparathyroidism after surgery. Once recur-

rence occurs, re-exploration of the neck is then indicated

but this is associated with a significantly higher risk of

injury to the recurrent laryngeal nerves than at initial sur-

gery. In redo surgery, risk of parathyromatosis is increased

[17].

In our series, the cases of recurrent SHPT were observed

in group A, primarily after subtotal parathyroidectomy. In

elderly fragile patients, reoperation is associated with

increased morbidity and eventually also mortality although

it is relatively rare. Control of the serum calcium levels

may be difficult to monitor after kidney transplantation.

Young patients who are on a waiting list for kidney

transplantation have to be offered primarily subtotal

parathyroidectomy, which results in reduced parathyroid

Table 1 Types of procedures carried out in group A and B

Operation Group A (\65 years) Group B ([65 years)

Subtotal parathyroidectomy (n) 115 7

Total parathyroidectomy ? parathyroid autotransplantation (n) 15 0

Total parathyroidectomy (n) 88 28

Total (n) 218 35

Reoperation for persistent or recurrent SHPT (n) 19 0
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activity with lower risk of post-transplantation hypocal-

cemia [18]. Elderly patients are usually not offered trans-

plantation. This approach is associated with a significant

risk of recurrence with consequent increased morbidity

which offers no advantages, in terms of limiting hypocal-

cemia in these fragile patients as it does in the transplanted

ones. Therefore, subtotal parathyroidectomy might not

represent the standard indication for this category of SHPT

patients, and according to this rationale in our experience,

only 7 (6%) out of 122 patients operated with this approach

were allocated in group B.

Total parathyroidectomy and autotransplantation were

first performed by Wells in 1975 [19]. In this technique, a

small portion of resected parathyroid tissue is transplanted

in the forearm in non dominant limb or in the opposite side

of the arteriovenous fistula, in the fibers of the brachiora-

dialis muscle or alternatively in the neck, in the stern-

ocleidomastoid muscle or subcutaneously. The rationale of

the procedure is to achieve a complete elimination of the

disease in the neck and to contain the hypoparathyroidism

occurring after total parathyroidectomy alone. If a recur-

rent SHPT should develop, it is easier and safer to remove

the residual parathyroid tissue from the forearm compared

to neck re-exploration that is associated with increased

morbidity. Indication for this approach at surgery might be

due to the presence of four large glands, suggesting more of

a nodular than diffuse hyperplasia, with consequent higher

risk of neck recurrence if they should undergo subtotal

resection. With recurrence ranging from 5 to 80% fol-

lowing total parathyroidectomy with autotransplantation,

as similarly reported for subtotal parathyroidectomy

[7, 20], the choice of an extra-cervical site, where reoper-

ation could be easier and safer, is therefore recommended.

Probably due to limited use of total parathyroidectomy

with autotransplantation in our series, we did not experi-

ence cases of recurrence after surgery with this approach. A

potential disadvantage of the procedure is the difficulty, in

case of recurrence, of defining whether it is due to the

transplanted tissue or to an ectopic residual gland, whose

removal is anyway difficult [20, 21]. Although malignant

transformation of the graft is extremely rare, its occurrence

is always possible and it might require a demanding pro-

cedure for radical surgery with cases of severe calciphy-

laxis being reported [7]. The alternative option of

subcutaneous parathyroid autografting may be advisable

because if reoperation is required, the procedure is simple

and reliable and all or a portion of the graft may be

removed under local anesthesia and in case of malignancy

with severe calciphylaxis a radical excisions may be per-

formed without sacrificing vital structures [7]. Other

authors support the use of the sternocleidomastoid muscle

as a better site for autografting, advocating the same

rationale of easy accessibility, one operative site, less graft

ischemia, low incidence of infection and high success rate

due to excellent blood supply. This specific advantage is

observed in patients with bilateral artificial arteriovenous

fistula for hemodialysis, which excludes the use of the

forearm for the grafting. Similarly if a recurrence develops,

the classical imaging modality would be able to distinguish

between a cervical recurrence and a graft depending on

recurrence [14]. Furthermore, the autograft initially is not

promptly active, and this may be associated with longer

postoperative hypocalcemia than following subtotal resec-

tion. After all types of parathyroidectomy, the lack of

osteoclastic activity caused by a decrease in PTH postop-

eratively may lead to a precipitous fall in calcium levels, a

condition called hungry bone syndrome. Since the auto-

graphed parathyroid tissue begins to function two to three

weeks after surgery, patients may have severe hungry bone

syndrome in this period and may therefore need to receive

calcium and calcitriol supplement [22].

According to the current guidelines, total parathy-

roidectomy with forearm autograft is mainly recommended

in patients with long-term hemodialysis after surgery and

not candidates for kidney transplantation [6, 17].

This approach is definitely well standardized but is

associated, as above described with risk of recurrence and

of potential temporary hypocalcemia. Although this is not

the first choice in our institution, it certainly could repre-

sent a valid option even in elderly patients.

Total parathyroidectomy without autotransplantation is

a third valid approach available in SHPT patients mainly

aiming to avoid recurrences. According to the rationale of

total parathyroidectomy, all parathyroid glands including

supernumerary and ectopical ones ought to be removed at

the initial operation. Nevertheless, even after accurate

bilateral exploration an unknown ectopic gland or a very

small one may rarely be missed [7, 23].

Total parathyroidectomy has recently received increas-

ing interest since several authors demonstrate low recur-

rence rates without evidence of clinical bone disease. Total

parathyroidectomy has the one clear advantage that an

almost inexistent risk of recurrence noted between 0 and

4% compared to 5–80% which is observed following

subtotal or total parathyroidectomy with parathyroid auto-

grafting [2]. The potential disadvantage of this approach is

that it carries a certain risk of adynamic bone disease and

permanent hypocalcemia requiring long-term calcium and

vitamin D supplementation [6], but in our series this was

observed only in limited cases.

However, even when all parathyroid glands are

removed, PTH levels are usually measurable after surgery

because nets of parathyroid cells remain frequently local-

ized in the thyroid and mediastinum [7]. This evidence

supports the recommendation of the mediastinal explo-

ration and thymectomy to resect additional parathyroid
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glands, optimizing the reduction in PTH and the normal-

ization of calcium/phosphorus homeostasis when doing

total parathyroidectomy. The excision of the retro-

manubrial fibrous fatty tissue including thyrothymic liga-

ment might be therefore recommended during

parathyroidectomy, but it is not routinely performed

[7, 24, 25].

As in our series, specific indication for total parathy-

roidectomy might be referred for elderly patients who are

not suitable for kidney transplantation and severe calci-

phylaxis. The clear advantages of the procedure are rep-

resented by very low rate of recurrence and optimal control

of calciphylaxis. This result as observed in our series is

gained with no significant increase in morbidity although

the major bias of our study is the limited number of elderly

patients enrolled.

The preoperative parathyroid localization study is cur-

rently adopted in surgery for primary hyperparathyroidism.

However, its routine use is controversial in surgery for

SHPT due to the need for a bilateral neck exploration to

identify all glands as is mandatory in all cases. Nevertheless,

in SHPT the localization of abnormal orthotopic and ectopic

glands might be a useful tool to prevent recurrent or per-

sistent disease and to perform a safer and effective surgery.

Some authors report a clear advantage of this method in their

series [26]. The effect of preoperative imaging localization

on the surgical outcomes was investigated by measuring the

iPTH reduction for positive or negative imaging localiza-

tion. This was greater in positive than negative imaging

localization although not significant [26]. The study showed

that US had the highest sensitivity (91.5%) and MIBI had

the lowest (56.1%) after CT scan. It was also observed that

the preoperative imaging localization did not affect the

recurrence or persistence of SHPT. For this reason, imaging

techniques might be more indicated for redo surgery when

ectopic or supernumerary glands cannot be identified or

when recurrent disease occurs, despite adequate first-time

surgical exploration [26].

In total parathyroidectomy with or without autotrans-

plantation, all parathyroid glands must be removed com-

pletely from the neck during surgery for a successful

outcome but this is affected by the risk of supernumerary

parathyroid glands [27].

Similarly, since in patients with SHPT, bilateral explo-

ration and total gland excision is needed, the value of iPTH

is less important as the need for preoperative localization.

However, some studies suggest that iPTH improves sur-

gical results, especially in patients with three or five glands

and in patients with ectopic parathyroid tissue. Therefore,

the iPTH might be a useful diagnostic tool during

parathyroid surgery for prediction of postoperative out-

come and thereby impacts on the decision for further

exploration or not [28–31]. The predictive value of

intraoperative and perioperative PTH was shown to

improve not only the success rate of operation but also to

reduce the complications caused by unnecessary explo-

ration. Furthermore, perioperative iPTH monitoring could

help in detecting persistent SHPT in an early stage after

surgery and allows a correct schedule for medical treat-

ments or reoperation also in the elderly population [32–37].

Since adoption of iPTH in combination with imaging

localization in the surgical treatment of SHPT at our units

in the last ten years, we have found it a useful tool during

parathyroidectomy. However, we have no specific data to

support improvement in surgical results following

parathyroidectomy with iPTH measurement.

Conclusions

Total parathyroidectomy with parathyroid tissue auto-

transplantation is a feasible, safe and effective surgical

option for the patients with SHPT. Nevertheless, for elderly

patients total parathyroidectomy without autografting

might be a better option due to very low recurrence rates,

contained hypocalcemia without severe bone disease and

limited complications. Since elderly patients are not fit for

kidney transplantation, we consider subtotal parathy-

roidectomy not a good surgical approach for this group of

patients. The adoption of adequate preoperative imaging

study and use of iPTH dosage might be useful tools during

parathyroidectomy. Further randomized studies are, how-

ever, required to shed more light on the surgical manage-

ment of the fragile elderly patients.
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