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a b s t r a c t 

Background: No prospective randomized data exist about the impact of various strategies of parathy- 

roidectomy in secondary hyperparathyroidism patients on quality of life and its possible relationship with 

metabolic status after the operation. 

Method: In a prospective randomized trial, the Short Form 36 Health Survey Questionnaire was applied 

to 69 patients undergoing parathyroidectomy through various approaches: subtotal parathyroidectomy 

( n = 23), total parathyroidectomy (PTx) with autotransplantation of 45 fragments ( n = 25) and PTx with 

autotransplantation of 90 fragments ( n = 21). The questionnaire was completed at three moments: (1) 

preoperatively, (2) 6 months after surgery, and (3) 12 months after surgery. 

Results: Quality of life improved significantly in the physical component summary score in all three 

groups. Subtotal parathyroidectomy scores changed from 30.6 preoperatively to 51.7 6 months after 

surgery and 53.7 12 months after surgery. Total arathyroidectomy with autotransplantation of 45 frag- 

ments scores changed from 33.8 preoperatively to 52.6 6 months after surgery and 55.2 12 months after 

surgery. Total parathyroidectomy with autotransplantation of 90 fragments scores changed from 31.8 pre- 

operatively to 50.5 6 months after surgery and 55.2 12 months after surgery (all groups P < .0 0 01). No 

significant difference was detected in the physical component summary score change among the three 

groups. The physical component summary score was negatively correlated to age, parathormone, and al- 

kaline phosphatase preoperatively. 

Conclusion: Parathyroidectomy significantly improves quality of life in hemodialysis patients with sec- 

ondary hyperparathyroidism, regardless of the type of operation. 

© 2018 Elsevier Inc. All rights reserved. 

Introduction 

Among patients with end-stage renal disease (ESRD) undergo- 

ing dialysis, a true cure is not always possible. For this reason, 

mental and physical wellbeing should always figure among the 

main purposes of care. 1 Complications of ESRD, such as secondary 
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hyperparathyroidism (SHPT), should be treated accordingly, as they 

might increase mortality and have a major impact on quality of life 

(QoL) in such patients. 2 

Advanced SHPT includes symptoms such as fatigue, bone and 

joint pain, pruritus and headache. In addition, some patients can 

develop spontaneous fractures, ectopic calcifications, and neuro- 

muscular and psychiatrics manifestations. 3 These problems may 

have an impact on QoL in SHPT patients. 4,5 

Surgical treatment for SHPT is indicated when clinical manage- 

ment becomes medically refractory. 6,7 Parathyroidectomy corrects 

serum calcium, alkaline phosphatase, and parathormone (PTH) 
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levels and improves symptoms that can affect QoL, such as bone 

pain. 3 

Three approaches are available for the surgical management of 

SHPT: subtotal parathyroidectomy, 8 total parathyroidectomy (PTx), 9 

and PTx with immediate heterotopic autograft. 10–13 Less than 

subtotal parathyroid resection is not routinely considered as a sat- 

isfactory option in SHPT. In 1991, subtotal parathyroidectomy and 

PTx with immediate autograft were compared in a prospectively 

randomized study. Although the authors concluded that PTx with 

an autograft was superior to subtotal parathyroidectomy, they un- 

fortunately did not compare PTH levels, which are currently a very 

important parameter in the evaluation of SHPT treatment. 14 QoL 

was also not addressed in that study. 

Previous studies have documented the use of tools to measure 

QoL in patients with ESRD. The Short Form 36 Health Survey Ques- 

tionnaire (SF-36) is a valid instrument for these individuals 1 and 

may also be a powerful predictor of morbidity and worse outcomes 

in dialysis patients. 15 

Even though various studies have assessed QoL in primary hy- 

perparathyroidism, 16–20 few studies have measured QoL in patients 

with SHPT. Although these studies indicate the improvement of 

QoL after the operation, they often have shortcomings, such as en- 

rolling only a few patients, 21–22 performing only one type of oper- 

ation, 23 or nonrandomized series. 24–26 

To the best of our knowledge, no clear information has been 

collected from a single prospective randomized study that com- 

pares QoL before and after parathyroidectomy, according to the 

various surgical approaches currently accepted. 

Materials and Methods 

Subjects were enrolled from a current clinical research trial de- 

veloped at the University of Sao Paulo Medical School, Brazil, en- 

titled “Subtotal parathyroidectomy or total parathyroidectomy with 

autograft in chronic kidney disease patients under dialysis,” a ran- 

domized clinical trial comparing various parathyroidectomy strate- 

gies registered at Clinicaltrials.gov (NCT02464072). This is a paral- 

lel group trial with a 1:1:1 allocation. This main study has three 

arms: subtotal parathyroidectomy and two variants of PTx with 

immediate autograft in the forearm, one group with autograft of 

45 fragments of parathyroid tissue and the other group with twice 

the number of parathyroid fragments implanted (90 fragments). 

The primary end point of this study was survival after the op- 

eration. To disclose a difference of 0.3 in survival at 5 years af- 

ter the operation and considering a 15% rate of patients missing 

follow-up, we estimated the inclusion of approximately 41 patients 

in each of the three arms for a statistical power of 80% and a 

significance level of 5%. The same group of surgeons performed 

the three types of surgical techniques for SHPT. These techniques 

were widely established as adequate for treating the condition, but 

there was no information available on the best approach regarding 

overall survival and adequate PTH levels after surgery. Random- 

ization was generated by computer software (MS-Excel 2007, Mi- 

crosoft, Redmond, WA, USA) and the operation type was stored in 

a concealed opaque envelope that was opened at the induction of 

anesthesia. 

The present study is part of this study and it has its own 

approval of the University of Sao Paulo Medical School’s institu- 

tional review board. The primary end point is QoL by determin- 

ing whether there is a significant difference in change of QoL 

among patients with SHPT undergoing subtotal parathyroidectomy 

or PTx with immediate autograft. For this end point, no new sam- 

ple estimates were calculated. In addition, we evaluated the de- 

gree of change in QoL after surgery, degree of improvement, and 

its possible relation to biochemical markers, before and after the 

procedures. 

Eligible patients were those with ESRD on dialysis who had an 

indication for surgical treatment of SHPT, fulfilling one or more 

of the following criteria: (1) high PTH levels ( > 500 pg/mL), (2) 

the detection of one or more enlarged parathyroid gland ( > 500 

mm 

3 or diameter greater than 1 cm), (3) hypercalcemia ( > 10.2 

mg/dL) and/or hyperphosphatemia ( > 6mg/dL). Subjects with 

severe symptoms, ectopic calcifications, erythropoietin resistant 

anemia, or dilated myocardiopathy were also referred to surgery. 

These patients were followed at the Renal Osteodistrophy Unit, 

Section of Nephrology of the Department of Internal Medicine 

of the University of Sao Paulo Medical School. The decision for 

surgical referral was made solely by nephrologists. All dialysis 

patients with indications for parathyroidectomy were invited to 

participate in the study by the surgeons. Patients who agreed 

to participate signed the informed consent form. Subjects who 

did not agree to participate, those who underwent a success- 

ful kidney transplant after parathyroidectomy, or those who 

demonstrated immediate failure to surgical treatment of SHPT 

(persistence, represented by an insufficient decrease of PTH few 

days after the procedure) 27 or late recurrence of SHPT (defined 

as PTH levels higher than 9 times the upper limit of normal- 

ity after 6 months postoperatively), were excluded from the 

study. 

After hospital admission for surgery, patients were interviewed 

by the main investigator, using the SF-36 questionnaire to as- 

sess QoL preoperatively. Patients were randomly allocated to one 

of the three types of operation: subtotal parathyroidectomy, PTx 

with 45 fragments autograft, and PTx with 90 fragments autograft. 

PTx is the removal of all parathyroid glands, confirmed by frozen 

section histopathologic analysis. We select one of the glands to 

be the source of the parathyroid fragments that will be immedi- 

ately implanted in the forearm. Each parathyroid fragment con- 

sists of a 2- × 1- × 1-mm tissue of the macroscopically non-nodular 

parathyroid gland. Subtotal parathyroidectomy, on the other hand, 

is the removal of parathyroid glands, while preserving an amount 

of parathyroid tissue of approximately 2 times the size of a normal 

gland, with its vascular pedicle also preserved. The same surgical 

team performed all operations. It consisted of residents, staff, and 

attending surgeons, including the main investigator, who followed 

a detailed protocol. All surgeons participating in the study were 

personally instructed by the principal investigator and adequately 

trained to perform the three types of operation. Postoperative care 

and hospital discharge were left to the discretion of the attending 

physician. 

QoL was investigated using the SF-36 questionnaire and applied 

to subjects at three time points: (1) preoperatively, (2) 6 months 

after surgery, and (3) 12 months after surgery. Data were collected 

through direct interview (during hospital admission to surgery) 

and by telephone (6 and 12 months postoperatively). All interviews 

(preoperative and postoperative) were conducted by the main in- 

vestigator. 

SF-36 consists of 36 objective questions to assess patients’ 

well-being through eight dimensions: physical functioning (PF), 

role-functioning physical (RP), bodily pain (BP), general health, 

vitality (VT), social functioning (SF), role-functioning emotional 

(RE), and mental health (MH). The scores varied from 0 to 

100, and the higher the score, the better the QoL in terms of 

the dimensions studied. Two summary scores were also used: 

the physical component summary score (PCS)—calculated as the 

mean of the PF, RP, BP, and GH scores—and the mental compo- 

nent summary score (MCS)—calculated as the mean of the VT, 

SF, RE, and MH scores. Formulae for calculation of the SF-36 

scores can be found at http://www.rand.org/health/surveys _ tools/ 

mos/36- item- short- form/scoring.html . The absolute change of PCS 

( �PCS) and the absolute change of MCS ( �MCS) were calculated 

by subtracting the preoperative measurements from each value of 
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