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ABSTRACT

Objective: Primary hyperparathyroidism (PHPT) is a systemic disease which, along with bone and stone disease, also causes several subjective symp-
toms which impairs the quality of life (QoL). However, NIH guidelines do not include non-specific physical and neuropsychological symptoms as an
indication of parathyroidectomy. SF-36 is one of the most commonly used tools for assessing QoL; it measures both physical health (PH) and mental
health (MH).

Material and Methods: This is a prospective observational study including 50 patients of symptomatic PHPT. Patients were categorized into normocal-
cemia (8.5-10.4 mg/dL), mild hypercalcemia (10.5-11.9 mg/dL), moderate hypercalcemia (12-13.9 mg/dL), and severe hypercalcemia (>14 mg/dL). QoL
was assessed by using SF36 survey both pre-operative and three months after parathyroidectomy.

Results: There was an overall improvement in QoL of individual groups both in PH and MH components (p< 0.001). The improvement was more sub-
stantial for bodily pain, role physical, vitality and mental health. Although QoL was affected in patients with mild hypercalcemia, it was more affected in
patients with severe hypercalcemia. The improvement in MH scores was dependent on the level of pre-operative calcium; however, the improvement
in PH scores was independent of pre-operative calcium (p= 0.698).

Conclusion: This study showed improvement in all aspects of PH and MH of SF-36 after parathyroidectomy, even in normocalcemics. Despite the fact
that current guidelines for the management of PHPT do not include QoL as an indication for parathyroidectomy, we propose that parathyroidectomy
should be considered, if patient is fit for surgery.
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INTRODUCTION

Primary hyperparathyroidism (PHPT) is the third most common endocrine disorder
and is caused by a single adenoma in 809%-90% of patients (1). PHPT is a systemic
disease as overproduction of PTH and hypercalcemia causes an alteration in bone
metabolism (53%), nephrocalcinosis (40%), nephrolithiasis (70%), cardiovascular in-
volvement (61%) along with neuropsychiatric symptoms (37% to 62%) (2-5). The
majority (80%) of PHPT patients in the Western population are asymptomatic and
are diagnosed on a routine biochemical investigation. However, in India, the ma-
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jority of patients who are diagnosed with PHPT either have prolonged neglected
bone disease or recurrent stone disease. Symptomatic patients with severe oste-
oporosis suffer from multiple fractures and non-healing of fracture. Additionally,
patients with undiagnosed PHPT with renal stones undergo multiple endoscopic
or open procedures for renal stone disease. PHPT patients also have several sub-
jective symptoms associated with hypercalcemia like easy fatigability, back pain,
weakness, memory loss, mood swings, depression, dyspepsia and constipation.

Reduced quality of life (QoL) in PHPT is not only due to cardiovascular involve-
ment, severe osteopenia, and stone disease but also due to countless other asso-
ciated subjective symptoms. Surgery offers a cure in the majority and is measured
as the definitive treatment according to the consensus statement of internation-
al guidelines. However, NIH guidelines do not include non-specific physical and
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neuropsychological symptoms as an indication of parathyroid-
ectomy in PHPT patients. Surgery brings improvement in bone
health; however, improvement of psychological dysfunction
is still a matter of debate. There are studies from the Western
world where QoL was assessed and found to have significant
improvement by using various tools like Pasieka’s parathyroid
symptoms score, Short-Form health survey (SF-36), primary hy-
perparathyroidism quality of life questionnaire (PHPQOLQ) and a
disease-specific Quality-of-Life questionnaire.

Objective data addressing QoL of these patients from India are
limited. SF-36 is one of the most commonly used tools. It is an
excellent psychometric, well organized and validated health-re-
lated questionnaire which measures both physical health (PH)
and mental health (MH), and it is also easy to administer in a
short period of time where the contact time with the patient is
short. Therefore, the present study aimed to evaluate QoL using
the SF-36 questionnaire in patients with PHPT before and after
three months of curative parathyroidectomy.

MATERIAL and METHODS

This was a prospective observational study which included 50
symptomatic PHPT patients from a tertiary care center in North
India. PHPT was diagnosed by laboratory values of serum para-
thormone levels (PTH), serum calcium levels, and localized by Tc
99m sestamibi parathyroid scintigraphy. Patients with secondary
or tertiary hyperparathyroidism, age <18 years or patients with
multiple endocrine neoplasia were excluded. All patients under-
went open focused parathyroidectomy. Approval from the insti-
tutional ethical committee was obtained.

Demographic profile, biochemical, radiological, operative and
histological details were recorded. Study population was cate-
gorized as normocalcemia (8.5-10.4 mg/dL), mild hypercalcemia
(10.5-11.9 mg/dL), moderate hypercalcemia (12-13.9 mg/dL),
and severe hypercalcemia (>14 mg/dL). SF-36 questionnaire was
used to assess QoL. Patients were asked to fill in the question-
naire within one week before surgery and three months after
parathyroidectomy.

Curative parathyroidectomy was defined as the patient having
persistent normal serum calcium and PTH levels three months
after parathyroidectomy. Patients in the normocalcemic group
should achieve normal PTH levels and serum calcium below
pre-operative levels on follow up to label them as having cura-
tive parathyroidectomy.

SF-36 Questionnaire

Short-form health survey has 36-items patient-related validated
survey of Qol, which was developed by RAND Corporation, Cal-
ifornia, USA. SF-36 questionnaire consists of thirty-six questions
measuring PH components (physical function, role physic, bodi-
ly pain, general health and MH components (vitality, social func-
tioning, role emotion, general mental health). The response for
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each item was scored from 0-100, and the mean score of each
domain was calculated. Lower score implied poor Qol, whereas
higher score indicated the excellent QoL.

Statistical Analysis

All data were analyzed by SPSS 26 (Statistical Package for the
Social Sciences, IBM). Kolmogorov Smirnov tests of normality
checked normality of data. Descriptive statistics were presented
as mean + standard deviation for normally distributed variables
and median [interquartile range (IQR)] for non-normally distrib-
uted variables. Descriptive statistics using parametric compari-
sons (t-test) were calculated. Subgroup analysis was presented
as one-way ANOVA; all tests were two-sided with a 95% confi-
dence interval.

RESULTS

Mean age of the study group was 40.8 + 13.9 years; the majority
were females (60%, n= 30). Demographic profile and presenting
symptoms are shown in Table 1. The majority had single gland in-
volvement (96%, n=48), and only two patients had double gland
disease (4%, n= 2). Parathyroid adenoma was confirmed on histo-
pathology in all patients.

Biochemical Profile

Pre-operative mean PTH was 401 pg/dL (SD= 633.67) and serum
calcium was 12.25 mg/dL (SD= 1.65) which normalized in all pa-
tients after surgery (Table 2). Serum PTH levels did not correlate
with the severity of hypercalcemia (p=0.521).

Table 1. Demographic characteristics of patients with PHPT (n= 50)
Age (years) 408+ 139
Symptoms
Bone pain 44 (88%)
Fatigue 39 (78%)
Muscle pain 38 (76%)
Renal disease 35 (70%)
Depression 22 (44%)
Difficulty in concentration 18 (36%)
Memory loss 17 (34%)
Anxiety 15 (30%)
|rritation 15 (30%)
Sleep deprivation 13 (26%)
Polyuria 12 (24%)
Nocturia 07 (14%)
Biochemical Parameters
Serum PTH (mean) 401 pg/ml
Serum Calcium (mean) 12.25 mg/dL
Normocalcemia (8.5-10.4 mg/dL) 05 (10%)
Mild hypercalcemia (10.5-11.9 mg/dL) 18 (36%)
Moderate hypercalcemia (12-13.9 mg/dL) 20 (40%)
Severe hypercalcemia (>14 mg/dL) 07 (14%)
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Table 2. Biochemical parameters before the operation and three months after parathyroidectomy

Pre-operative

Post-operative at three months

Serum calcium (mg%) (mean + SD) 12.25+1.65 93+0.85
Serum PTH (pg/ml) (mean + SD) 401 + 633.67 44 +37.73
SD: Standard deviation.

p< 0.001

VT

Figure 1. Comparison of mean pre-operative scores and post-operative scores in different aspects of
physical health-physical function (PF), role physic (RP), bodily pain (BP), general health (GH), and mental
health-vitality (VT), social activity (SA), role emotion (RE), general mental health (MH).

Quality of Life Assessment

Preoperatively, PHPT patients had significantly lower PH (49 + 13)
and MH (61 + 17), and it improved significantly after three months
of curative parathyroidectomy (PH 82 + 6, MH 81 + 9, p< 0.001).
There was an overall improvement in QoL of individual groups
both in PHand MH components (Figure 1). The improvement was
more substantial for bodily pain, role physical, vitality and general
mental health.

Subgroup Analysis

Improvement in all aspects of PH and MH scores was observed in
patients who underwent parathyroidectomy (p< 0.01). Although
Qol was affected in patients with mild hypercalcemia, it was more
affected in patients with severe hypercalcemia with improvement
inboth PHand MH score after parathyroidectomy (Table 3). Theim-

provement in mean MH scores was found to be dependent on
the level of pre-operative calcium levels. However, the improve-
ment in mean PH scores was independent of pre-operative calci-
um levels (p= 0.698). Mean MH scores were compared between
groups using one-way ANOVA and were found to be statistically
significant (p= 0.032).

DISCUSSION

Patients with PHPT experience various systemic and neuropsy-
chological symptoms which attribute to reduce QolL. In this
study, the impact of parathyroidectomy on QoL in PHPT patients
was assessed using the SF-36 questionnaire, and it was found
that there was a significant improvement in QoL after para-
thyroidectomy even in patients who were normocalcemic. We
found considerable improvement in bodily pain, role physical,
vitality and mental health.
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Table 3. Comparison of QoL pre and post-operative parathyroidectomy based on serum calcium levels
Post-operative
Grades of hypercalcemia QoL Pre-operative (after three months) p
Normocalcemia PH 65+8 89+9 0.002
MH 80+ 13 91 +7 0.018
Mild hypercalcemia PH 50+ 11 80£6 0.005
MH 60+ 18 817 0.028
Moderate hypercalcemia PH 49416 84+7 0.007
MH 66+ 12 82+ 10 0.001
Severe hypercalcemia PH 33+13 75+8 0.001
MH 38+10 69+9 0.009
PH: Physical health, MH: Mental health, p value calculated with paired t test.

In a prospective multicenter study by Weber et al. where 194
patients of PHPT with elevated depression scores and suicid-
al ideation were included, QoL was evaluated using the SF-36
questionnaire. Pre-operative SF-36 score was significantly lower
in PHPT patients as compared to 186 patients who underwent
thyroidectomy. However, there was an increase in QoL after
parathyroidectomy over one year (6).

In a meta-analysis, the extent of improvement of QoL in PHPT
patients after parathyroidectomy was assessed by both SF-36
and Pasieka scales. They included six studies where QoL was
evaluated; 238 patients were assessed by SF-36 score, and Pa-
sieka score was used in 203 patients, and it was found that para-
thyroidectomy significantly improves short- and medium-term
health-related QoL after parathyroidectomy (7). In a prospective
cohort analysis by David et al. which included 74 patients who
underwent parathyroidectomy for PHPT and QoL was assessed
using SF-36 survey before surgery and one year after para-
thyroidectomy. Of 74 patients, 43 were asymptomatic and 29
were symptomatic. There was significant impairment in 5 of 8
domains preoperatively with significant improvement in 7 of 8
domains postoperatively in all patients. However, the improve-
ment was significantly more apparent in symptomatic patients,
but asymptomatic patients with impaired mental health and
energy level preoperatively showed improvement after para-
thyroidectomy (8).

Roman et al, in 28 patients with PHPT, have used the Beck De-
pression Inventory and Spielberger State-Trait Anxiety Invento-
ry for assessing depression and anxiety and the Rey Auditory
Verbal Learning Test and Groton Maze Learning Test for evaluat-
ing the cognitive function (9). They observed that PHPT patients
were associated with higher depression score and more signif-
icant problem in spatial learning; with improvement in these
parameters after parathyroidectomy. However, they did not as-
sess Qol. However, in the present study, additional information
regarding improvement in QoL was shown after parathyroidec-
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tomy, although cognitive functions were not measured by SF
36 surgery.

In this study, improvement in MH scores was found to be de-
pendent on the level of pre-operative calcium levels, whereas
PH scores were independent. Also, normocalcemic patients
had a decreased Qol, which improved significantly after para-
thyroidectomy. It explains that PTH had a direct effect on QolL.
In a prospective multicenter study by Bannani et al. where SF-36
questionnaire was used to assess Qol, it has been found that
Qol was affected similarly among normocalcemic or hyper-
calcemic PHPT patients in both physical and mental aspects.
There was an improvement in both physical QoL and non-spe-
cific symptoms (such as fatigue, anxiety, bone pain, muscular
weakness and abdominal distension) after parathyroidectomy,
but the improvement was more pronounced in the hypercal-
cemic PHPT patients (10). Beysal et al. have shown that normo-
calcemic and hypercalcemic PHPT patients had a similar risk of
cardiovascular risk factors, kidney stones, metabolic syndrome
and low glucose tolerance, and parathyroidectomy improved
these risk factors among both groups. Recent studies have also
reported that about 20 per cent of normocalcemic PHPT pro-
gresses into hypercalcemic PHPT, the majority within 2-4 years
of diagnosis (11).

Limitations

SF-36 does not give information about cognitive function. The
sample size for this study was small.

CONCLUSION

This study showed improvement in all aspects of PH and MH of
SF-36 after parathyroidectomy, even in patients with normocal-
cemia. Preoperatively, QoL was significantly lower concerning
role physical, general health and the physical component, and
improvement was more considerable for bodily pain, role phys-
ical, vitality and mental health. Even though current guidelines
for the management of PHPT do not include QoL as an indi-



cation for parathyroidectomy, we propose that parathyroidec-
tomy should be considered for patients with PHPT even when
they do not meet the current NIH criteria but they are fit for
surgery.
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SF-36 anketi kullanilarak semptomatik primer hiperparatiroidide paratiroidektomi sonrasi
yasam kalitesinin degerlendirmesi
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OZET

Giris ve Amag: Primer hiperparatiroidizm (PHPT), kemiklerde veya tas olusumlariyla gelisen hastaliklarla yasam kalitesini (QoL) bozan ve cesitli
6znel semptomlara neden olan sistemik bir hastaliktir. Bununla birlikte, NIH kilavuzlari, paratiroidektominin bir géstergesi olarak spesifik olmayan
fiziksel ve noropsikolojik semptomlari icermemektedir. SF-36 ise, yasam kalitesini degerlendirmek icin en yaygin kullanilan araglardan biridir ve
hem fiziksel saghgi (PH) hem de zihinsel saghgi (MH) dlcer.

Gereg ve Yontem: 50 semptomatik PHPT hastasini iceren prospektif bir gézlemsel calisma yapildi. Hastalar normokalsemi (8,5-10,4 mg/dL), hafif
hiperkalsemi (10,5-11,9 mg/dL), orta derecede hiperkalsemi (12-13,9 mg/dL) ve siddetli hiperkalsemi (> 14 mg/dL) olarak kategorize edildi. QoL,
SF36 anketi kullanilarak hem ameliyat 6ncesi hem de paratiroidektomiden Ui¢ ay sonra degerlendirildi.

Bulgular: Hem PH hem de MH bilesenlerinde bireysel gruplarin Qol'sinde genel bir iyilesme gériildii (p< 0,001). iyilesme bedensel agr, fiziksel
rol, canlilik ve zihinsel saglik icin daha 6nemliydi. Hafif hiperkalsemili hastalarda yasam kalitesi etkilenmis olmasina ragmen, bu durum siddetli

hiperkalsemili hastalarda daha fazla saptandi. MH skorlarindaki iyilesme, ameliyat 6ncesi kalsiyum diizeyine baghyken, PH skorlarindaki diizelme
ameliyat 6ncesi kalsiyumdan bagimsizdi (p= 0,698).

Sonug: Bu calismanin sonuglari, normokalsemiklerde bile paratiroidektomiden sonra SF-36'nin PH ve MH'sinin tim yonlerindeki iyilesmeyi gos-
termektedir. PHPT'nin tedavisinde mevcut kilavuzlar paratiroidektomi icin bir endikasyon olarak QoLyi icermese de, hastalar cerrahiye uygunsa

paratiroidektominin dislinilmesini dnermekteyiz.

Anahtar Kelimeler: Birincil hiperparatiroidizm, yasam kalitesi, paratiroidektomi, SF-36
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