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Long-Term Postsurgical Hypoparathyroidism: Subtle 
Musculoskeletal Alterations and Marked  

Quality-of-Life Impairment
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Cevriye Mulkogluc, Esma Cecelic, Cavit Culhab

Abstract

Background: Postsurgical hypoparathyroidism (hypoPT) is associ-
ated with hypocalcemia and musculoskeletal complaints, yet its long-
term impact on muscle function and quality of life remains poorly 
defined. This study aimed to evaluate muscle function, physical per-
formance, and quality of life in patients with long-standing postsur-
gical hypoPT, in comparison with individuals with hypothyroidism 
(hypoT) and healthy controls.

Methods: The study included 90 participants: 30 with postsurgi-
cal hypoparathyroidism and hypothyroidism (hypoPT + T), 30 with 
postsurgical hypothyroidism alone (hypoT), and 30 healthy controls. 
Muscle strength was evaluated using BIODEX concentric isokinetic 
dynamometry and handgrip testing. Functional performance was 
assessed with the timed up and go (TUG) and repeated chair stand 
(RCS) tests. Body composition was measured by bioimpedance anal-
ysis, and quality of life was evaluated using the short form question-
naire-36 version 2 (SF-36v2) and World Health Organization Five 
Welfare Index questionnaire (WHO-5) questionnaires.

Results: Fat-free mass (FFM) was lower in the hypoPT + T group com-
pared with controls (P < 0.01), although objective muscle strength did 
not differ significantly between groups. HypoPT + T patients exhibited 
prolonged TUG and RCS times and significantly lower SF-36v2 physi-
cal function scores (P < 0.01) compared with both hypoT patients and 
controls. WHO-5 scores were also reduced in the hypoPT + T group (P 
< 0.01), indicating impaired well-being independent of hypoT.

Conclusions: Long-standing postsurgical hypoPT is associated with 
impaired functional performance and reduced quality of life, despite 
preserved objective muscle strength. These findings highlight the need 
for management strategies that address patient-reported outcomes and 
physical function, beyond conventional biochemical control.
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Introduction

Hypoparathyroidism (hypoPT) is an endocrine disorder char-
acterized by decreased serum calcium and increased serum 
phosphorus due to parathyroid hormone (PTH) deficiency. 
In adults, the most common etiology is neck surgery [1]. The 
acute manifestations of hypoPT result from hypocalcemia and 
may range from mild symptoms to epileptic seizures, heart fail-
ure, and laryngeal spasm [2, 3]. In the chronic phase, renal and 
cardiac complications, basal ganglia calcifications, cataracts, 
dental abnormalities, and ectodermal manifestations may oc-
cur [2]. Although myopathy associated with severe hypocal-
cemia has been reported in case studies [4–10], patients with 
hypoPT frequently experience impaired quality of life (QoL) 
and persistent musculoskeletal complaints even when serum 
calcium is maintained within the recommended range through 
active vitamin D analogues and calcium supplementation [10].

Despite these observations, data on the long-term impact 
of hypoPT on muscle function remain limited. Therefore, in 
this study, we aimed to assess muscle function and QoL in pa-
tients with postsurgical hypoPT and hypoT, and to compare 
these findings with those of patients with postsurgical hypoT 
alone and with healthy controls.

Materials and Methods

Study subjects

This study was planned and carried out according to a prospec-
tive methodological approach. Written informed consent was 
obtained from all participants after they were informed about 
the purpose, methods, potential risks, and benefits of the study 
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prior to enrollment.
We included 30 patients with postoperative hypoPT (hy-

poPT + T group); 30 patients with postoperative hypoT (hypoT 
group), and 30 age- and sex-matched healthy volunteers.

We defined hypoPT + T as an inappropriately low plasma 
PTH concentration in the presence of hypocalcemia, requir-
ing continuous treatment with an active vitamin D analogue 
(alphacalcidol or calcitriol) or high-dose ergocalciferol (vita-
min D2) for at least 12 months. At the time of inclusion, par-
ticipants were required to have stable plasma ionized calcium 
(Ca2+) levels within, or slightly below, the lower limit of the 
reference interval, with no recent episodes of either hypocal-
cemia or hypercalcemia.

Patients with hypoT were included only if they had been 
on continuous levothyroxine (LT4) therapy for at least 2 years 
prior to inclusion and were matched with hypoPT + T patients 
in terms of age, gender, and timing of surgery.

The control group consisted of healthy volunteers present-
ing to the internal medicine outpatient clinic who had no iden-
tified chronic medical conditions.

A detailed informed consent was obtained from all par-
ticipants. All participants underwent a general physical and 
neuromuscular examination including height and weight 
measurements. Body fat distribution was measured using a 
bioimpedance device (TANITA model TBF-300). Patients 
with a history of malignant disease, patients with chronic liver 
or kidney disease, neuromuscular disease or disabilities, preg-
nant or lactating women are not involved in the study.

Our study was approved by the ethics committee (EPK) of 
Health Sciences on 30.04.2019/E-19 and was conducted in ac-
cordance with the ethical principles of the Declaration of Hel-
sinki.

Biochemical evaluation

Plasma thyroid-stimulating hormone (TSH), free thyroxine 
(fT4), albumin, calcium, phosphate, magnesium, creatinine, 
creatinine kinase (CK), PTH, and 25-hydroxy vitamin D 
(25OHD) levels were measured biochemically (Roche Cobas 
8000, Roche Cobas 6000).

The estimated glomerular filtration rate (GFR) was calcu-
lated by the CKD-EPI formula [11]. In order to avoid the ef-
fects of muscle function tests on the plasma levels of measured 
indices, care was taken to take blood samples before testing 
muscle function. To reduce analytical diversity, plasma PTH 
and 25OHD plasma levels were analyzed in a single batch.

QoL

Short form questionnaire-36 version 2 (SF-36v2) and World 
Health Organization Five Welfare Index questionnaire (WHO-
5) were applied to the participants. SF-36v2 survey consists of 
36 questions in eight subgroups: physical function, physical 
limitations, emotional well-being, emotional limitation, energy, 
social function, body pain, and general health perception. Total 
score is calculated for each subscale. Points are obtained in the 

range of 0–100; the higher the score, the better the QoL [12].
The WHO-5 questionnaire consists of five questions that 

evaluate the emotional well-being of patients. Answers to 
WHO-5 questions are scored from 0 (worst) to 5 (best). The 
raw score is multiplied by 4 to get a percentage score between 
0 and 100. Zero percent represents the worst possible QoL, 
while 100% represents the best possible QoL. A score of 50% 
or less shows that the person does not feel emotionally well; 
a score of 28% or less indicates that advanced examination is 
required for depression [13].

Muscle strength

Jamar hand dynamometer recommended by the American 
Hand Therapists Association and accepted as the gold standard 
in many studies was used in order to measure the handgrip 
strength to evaluate muscle strength to the upper extremity 
[14]. Finger pinchmeter was used to measure fine grip force 
such as hand finger pinch grip, lateral grip, and triple grip 
force. Patients were measured in the sitting position, shoulder 
adduction and neutral rotation, elbow 90° flexion, forearm in 
neutral position and supported, on the hand side of the wrist 
that was actively used, with the wrist in neutral. During the 
test, 3 min were taken between each measurement for hand 
grip and finger grip strengths, and averages were recorded [15, 
16]. Measurements were recorded in kilograms (kg).

Concentric isokinetic muscle strength of the lower ex-
tremities was assessed using a BIODEX concentric isokinetic 
dynamometer (Biodex Medical Systems, Shirley, NY, USA) 
during knee extension and flexion at angular velocities of 
60°/s, 120°/s, and 180°/s. Peak torque is the measurement at 
the highest muscle strength output at any time during repeti-
tion [17]. It shows the capacity of muscle strength. Peak torque 
is the measurement with the least measurement error and the 
highest reliability and specificity among the concentric isoki-
netic force indices frequently used in scientific research [18].

Tests of muscle function

For the muscle function evaluation, the repeated chair stands 
(RCS) and timed up & go test (TUG) were applied to the par-
ticipants.

In RCS, the patient was allowed to sit upright in the chair, 
with a seating height of 44 cm, and can sit back. The chair is 
fixed on the wall. He was then asked to stand up and sit with-
out using hands from the chair for 30 s consecutively. It was 
recorded how many times he sat up in 30 s [19].

In TUG, the patient was seated upright in the chair. After 
telling the patient about the 3 m area in front of the chair, the 
patient was told to get up from the chair and walk this distance 
and sit again. Elapsed time was recorded in seconds [20].

Statistical analysis

The data were analyzed in IBM SPSS Statistics version of 
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Windows 22.0 (IBM Corp., Armonk, New York, USA). The 
distribution of variables was checked with the Kolmogorov-
Simirnov test. Average, standard deviation (SD), median, 
number of cases, and percentiles were used in the descriptive 
statistics of the data. Mann-Whitney U test was used to com-
pare quantitative binary data, and Kruskal-Wallis test was used 
to analyze nonparametric quantitative triple data. Spearman 
correlation test was used to compare quantitative data with 
every other. Pearson Chi-square test and Fisher’s exact Chi-
square tests were used to compare qualitative data.

Results

The demographic characteristics of the study groups are pre-
sented in Table 1. The groups were well matched with respect 

to age, sex, height, weight, and body mass index (BMI). Fat-
free mass (FFM) differed significantly among the three groups 
(one-way analysis of variance (ANOVA), P = 0.01). Post-hoc 
analyses demonstrated that FFM was significantly lower in 
the hypoPT + T group compared with healthy controls (36.3 
± 14.3 vs. 44.7 ± 10.6 kg; P < 0.01). In contrast, no statisti-
cally significant difference in FFM was observed between the 
hypoPT + T and hypoT groups (36.3 ± 14.3 vs. 37.6 ± 14.4 kg; 
P > 0.01).

The type of thyroid surgery, time since surgery, and surgi-
cal indications were similar between the hypoT and hypoPT + 
T groups (Table 2).

Biochemical characteristics of the groups are summarized 
in Table 3. No significant differences were observed among the 
three groups in terms of TSH, fT4, creatinine, corrected calci-
um, phosphorus, magnesium, or 25-hydroxyvitamin D levels. 

Table 1.  Demographic Characteristics of Groups

Control (n = 30)  
(mean ± SD)

HypoT (n = 30)  
(mean ± SD)

HypoPT + T (n = 30)  
(mean ± SD) P

Gender (female/male) 26/4 26/4 26/4
Age (years) 42.3 ± 9.8 (46) 42.9 ± 7.4 (44) 42.3 ± 8.9 (40) 0.69
Height (cm) 160.8 ± 7.2 (160) 160.2 ± 6.4 (160) 161.7 ± 7.4 (160) 0.53
Weight (kg) 75.9 ± 14.8 (74.8) 75.3 ± 15.7 (71.5) 77.9 ± 16.2 (75.2) 0.79
BMI (kg/cm2) 29.9 ± 6.6 (28.4) 29.9 ± 6.5 (30.2) 29.4 ± 5.5 (29.2) 0.93
FFM (kg) 44.7 ± 10.6 (44.6) 37.6 ± 14.4 (38.5) 36.3 ± 14.3 (37.5) 0.01*

*Statistically significant differences (P < 0.05). BMI: body mass index; FFM: fat-free mass; HypoT: postsurgical hypothyroidism; HypoPT + T: postsur-
gical hypoparathyroidism and hypothyroidism; SD: standard deviation.

Table 2.  Comparison of Thyroid Surgery Type, Time After Surgery, Diseases Necessitating Surgery of Groups

Control (n = 30) HypoT (n = 30) HypoPT + T (n = 30) P
Surgery type 0.09
    Total - 22 27
    Subtotal - 8 3
    Time since surgery (years) - 9 8.1 0.51
Diseases necessitating surgery
    Multinodular goiter - 23 22
    Diffuse goiter - 2 3
    Graves - 5 5
Medical treatments
    Levothyroxine, n (%) - 30 (100) 30 (100)
        Dose (µg/day) 129 (50–200) 120.8 (25–225) 0.68
    Alfacalcidiol, n (%) - - 30 (100)
        Dose (µg/day) 0.8 (0.25–2)
    Use of calcium supplement, n (%) - - 30 (100)
        Dose (mg/day) - - 600 (600–1,800)
    Use of vitamin D3 supplement, n (%) - - 7 (23)
        Dose (IU/day) - - 800 (800–1,600)

Values are n (%) or mean. HypoT: postsurgical hypothyroidism; HypoPT + T: postsurgical hypoparathyroidism and hypothyroidism.
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As expected, PTH concentrations were significantly lower in 
the hypoPT + T group compared with the control group (P < 
0.01). Although CK levels remained within the normal range, 
they were significantly higher in both the hypoPT + T and hy-
poT groups compared with controls (78.3 ± 41.8 vs. 116.5 ± 
62.6 and 119.4 ± 57.2 U/L, respectively).

There were no statistically significant differences among 
the groups in upper-extremity muscle strength parameters, 
including pinch grip, lateral grip, three-jaw chuck grip, and 
handgrip strength measurements (P > 0.01) (Table 4). Like-
wise, concentric isokinetic muscle strength (peak torque) of 
the lower extremities during knee extension and flexion at 
angular velocities of 60°/s, 120°/s, and 180°/s did not differ 
significantly between groups (P > 0.01) (Table 4).

Functional performance tests demonstrated that the hy-
poPT + T group had lower RCS scores compared with controls 
(P < 0.01) and longer TUG completion times (P < 0.01) (Table 
5). No significant differences were observed between the hy-
poPT + T and hypoT groups in either RCS or TUG results (P 
> 0.01). However, TUG times were significantly longer in the 

hypoT group compared with controls (P < 0.01).
QoL outcomes assessed using the SF-36v2 questionnaire 

are shown in Figure 1. The hypoPT + T group scored signifi-
cantly lower than controls on physical functioning, physical 
limitation, emotional limitation, vitality, social functioning, 
bodily pain, and general health perception (P < 0.01). No sig-
nificant difference was observed between these two groups in 
emotional well-being. When compared with the hypoT group, 
the hypoPT + T group had significantly lower scores in physi-
cal functioning, pain, and general health perception (P < 0.01). 
Additionally, the hypoT group showed significantly lower 
vitality and general health perception scores compared with 
controls.

WHO-5 well-being index scores were significantly lower 
in the hypoPT + T group compared with both the hypoT and 
control groups (P < 0.01) (Fig. 2). In the hypoPT + T group, 
one participant (3.3%) scored below 28%, and 17 participants 
(56%) scored below 50%.

Overall, our findings indicate that despite largely pre-
served biochemical parameters and muscle strength meas-

Table 3.  Biochemical Evaluation of the Participants

Reference Control (n = 30) HypoT (n = 30) HypoPT + T (n = 30) P
TSH (mIU/L) 0.40–3.77 2.1 ± 1 2.3 ± 1.4 1.8 ± 1.5 0.15
ST4 (ng/dL) 0.93–1.6 1.2 ± 0.1 1.3 ± 0.2 1.4 ± 0.2 0.11
Calcium (mg/dL) 8.8–10.6 9 ± 0.4 9.1 ± 0.5 8.8 ± 0.5 0.05
Phosphate (mg/dL) 2.6–4.5 3.5 ± 0.3 3.5 ± 0.5 3.7 ± 0.6 0.11
Magnesium (mmol/L) 0.66–1.07 0.83 ± 0.06 0.84 ± 0.05 0.83 ± 0.04 0.18
Creatinine (mg/dL) < 0.90 0.76 ± 0.1 0.74 ± 0.1 0.70 ± 0.1 0.11
eGFR (mL/min/1.73 m2) ≥ 90 103 ± 23 95.8 ± 13.4 97 ± 16.8 0.11
PTH (ng/mL) 15–65 39.9 ± 11.4 42.2 ± 11.5 15.5 ± 7.7 0.0*
25OHVitD 30–80 33.3 ± 3.5 33.7 ± 2.8 34.6 ± 4.1 0.37
CK (U/L) < 170 78.3 ± 41.8 116.5 ± 62.6 119.4 ± 57.2 0.0*

Values are mean ± SD. *Statistically significant differences (P < 0.05).CK: creatinin kinase; eGFR: estimated glomerular filtration rate; HypoT: post-
surgical hypothyroidism; HypoPT + T: postsurgical hypoparathyroidism and hypothyroidism; PTH: parathyroid hormone; ST4: free T4; TSH: thyroid-
stimulating hormone.

Table 4.  Concentric Isokinetic Muscle Strength Measurements Assessed by BIODEX Dynamometry

Control (n = 30) HypoT (n = 30) HypoPT + T (n = 30) P
Pinch grip strength (kg) 4.2 ± 0.9 4.2 ± 0.9 4.1 ± 0.9 0.94
Lateral grip strength (kg) 6.6 ± 1.5 6.2 ± 1.8 6.1 ± 1 0.38
Triple grip strength (kg) 5.3 ± 1.3 5.3 ± 1.5 5.2 ± 1.6 0.97
Hand wrist grip strength (kg) 26.1 ± 4.6 26.5 ± 4.3 25 ± 6.7 0.54
60°/s extension lower extremite peak tork (Nm) 87 ± 24.8 85.7 ± 14.6 84.6 ± 23 0.97
60°/s flexion lower extremite peak tork (Nm) 57.5 ± 16.7 58.3 ± 11.7 54.9 ± 20.1 0.46
120°/s extension lower extremite peak tork (Nm) 61.1 ± 22.5 55.6 ± 11.4 53.5 ± 13.3 0.19
120°/s flexion lower extremite peak tork (Nm) 44.5 ± 18.2 45.9 ± 9 40.6 ± 14.5 0.33
180°/s extension lower extremite peak tork (Nm) 45.4 ± 17 44 ± 10.6 40.5 ± 11 0.35
180°/s flexion lower extremite peak tork (Nm) 37.1 ± 14.3 36.9 ± 7.7 33.5 ± 12.5 0.28

Values are mean ± SD. HypoT: postsurgical hypothyroidism; HypoPT + T: postsurgical hypoparathyroidism and hypothyroidism.
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urements, patients with postsurgical hypoPT exhibit reduced 
functional performance and impaired QoL, suggesting subtle 
but clinically relevant musculoskeletal and psychosocial ef-
fects of chronic PTH deficiency.

Discussion

In this study, we comprehensively evaluated muscle strength, 
physical performance, and QoL in patients with postsurgical 
hypoPT + T with long-standing disease duration and compared 
them with appropriately matched hypothyroid and healthy 
control groups. Although patients with hypoPT + T are gener-
ally considered biochemically “well controlled” with current 
replacement strategies, our findings indicate that these patients 
continue to experience significant impairments in QoL despite 
largely preserved muscle strength.

Previous studies have reported that patients with postsur-
gical hypoPT + T experience musculoskeletal symptoms and 
reduced physical functioning even when hypocalcemia is ad-
equately managed. Consistent with these observations, Sikjaer 
et al demonstrated reduced muscle strength in patients with 
hypoPT + T compared with both hypoT patients and healthy 
controls, despite relatively short disease duration (mean 2 

years). In contrast, we did not observe significant reductions 
in concentric isokinetic muscle strength or handgrip strength 
in our hypoPT + T cohort. This discrepancy may be partly ex-
plained by the longer disease duration in our population (mean 
8 years), which may provide a more stable representation of 
long-term adaptations in chronic hypoPT + T. Additionally, our 
study utilized highly standardized and validated measurement 
tools, including the BIODEX concentric isokinetic system and 
Jamar dynamometer, which may contribute to methodological 
differences between studies [21].

Previous research has demonstrated that assessing the 

Table 5.  TUG and RCS Test Results

Control  
(n = 30)

HypoT  
(n = 30)

HypoPT + T  
(n = 30) P

RCS 11.7 ± 1.6 11 ± 2 9.9 ± 2 0.001*
TUG (s) 12.9 ± 1 15 ± 1.8 14.7 ± 2.2 0.0*

Values are mean ± SD. *Statistically significant differences (P < 0.05). 
HypoT: postsurgical hypothyroidism; HypoPT + T: postsurgical hy-
poparathyroidism and hypothyroidism. RCS: repeated chair stands; 
TUG: timed up and go.

Figure 1. SF-36v2 domain scores in healthy controls, postsurgical hypothyroidism (hypoT), and postsurgical hypoparathyroidism 
with hypothyroidism (hypoPT + T). Data are presented as mean ± SD. **P < 0.01 vs. control group. †P < 0.05 vs. hypoT group.

Figure 2. WHO-5 well-being index scores in healthy controls, postsur-
gical hypothyroidism (hypoT), and postsurgical hypoparathyroidism 
with hypothyroidism (hypoPT + T). Data are presented as mean ± SD. 
*P < 0.01 vs. control and hypoT groups.
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concentric isokinetic performance of the knee extensors is a 
reliable and valid method for evaluating muscle strength [22]. 
Accordingly, in our study, we utilized the Biodex concentric 
isokinetic dynamometer to measure the concentric perfor-
mance of the knee extensor muscles, enabling an objective 
and methodologically robust assessment of lower-limb muscle 
function.

In another study, 68% of patients with chronic hypoPT 
reported subjective muscle weakness, and a considerable pro-
portion experienced functional limitations such as difficulty 
climbing stairs; importantly, these symptoms did not improve 
after 6 months of treatment with PTH (1–84), and no signifi-
cant changes were detected in objective strength or physical 
performance measures [4].

In our study, serum CK levels were higher in hypoT and 
hypoPT + T groups compared with controls. This finding may 
be more closely related to concomitant hypoT rather than hy-
poPT itself. Indeed, Sikjaer and colleagues reported no sig-
nificant differences in CK levels among hypoPT, hypoT, and 
control groups [23]. In contrast, CK elevation associated with 
hypoT has been frequently reported in the literature and shown 
to normalize following L-thyroxine replacement therapy [24, 
25]. Marked CK elevation in hypoPT has predominantly been 
described in case reports involving severe hypocalcemia, in 
which non-specific histological changes on muscle biopsy 
have also been reported [25–28]. The biochemical stabil-
ity of patients in our cohort may therefore explain why CK 
elevations were modest and not specific to hypoPT. Moreo-
ver, serum phosphate levels in the hypoPT + T group were 
only mildly elevated and did not differ significantly between 
groups, which may be related to stable biochemical control un-
der treatment. Considering the proposed role of phosphate in 
neuromuscular dysfunction, the limited degree of hyperphos-
phatemia observed in our study appears insufficient to account 
for the functional impairments on its own.

In our study, QoL assessments revealed marked impair-
ment in patients with hypoPT, despite preserved muscle 
strength, particularly in the physical functioning domains of 
the SF-36v2 and in overall well-being as measured by the 
WHO-5 index. These findings are consistent with previous 
studies demonstrating persistently reduced QoL in hypoPT de-
spite conventional therapy [29–31]. Using data from the PAR-
ADIGHM™ registry, Clarke et al reported a high prevalence 
of fatigue, paresthesia, muscle twitching, and musculoskeletal 
pain in patients with chronic hypoPT, along with similarly re-
duced SF-36 physical component scores [32]. The reduction in 
QoL observed in our hypoT group appears to be independent 
of concomitant hypoT, as patients treated with LT4 generally 
exhibited substantially better physical functioning and well-
being. Importantly, the fact that patients had serum calcium 
levels within the target range and were biochemically stable at 
the time of evaluation allowed QoL and functional outcomes 
to be assessed independently of acute electrolyte disturbances. 
This suggests that the observed impairment in QoL may reflect 
chronic effects of hypoPT rather than transient hypocalcemic 
episodes. Nevertheless, symptoms specific to hypoPT, such as 
muscle cramps, paresthesias, and neuromuscular irritability, 
were not systematically assessed in our study. These symp-
toms may contribute substantially to patient-perceived QoL 

impairment, independent of measurable muscle strength or 
functional performance, and should be considered in the inter-
pretation of our findings.

FFM values measured by bioimpedance analysis were 
lower in the hypoPT + T group compared with healthy con-
trols; however, the numerical difference between the hypoPT 
+ T and hypoT groups was limited and characterized by sub-
stantial overlap. The relationship between the observed differ-
ences in FFM and hypoPT or concomitant hypoT should be 
interpreted cautiously in light of the available findings. Body 
composition was assessed using bioimpedance analysis, a 
practical and non-invasive method that is widely used in clini-
cal studies and has been shown to provide reliable estimates 
of body composition, particularly in group-based comparisons 
[33, 34]. Nevertheless, bioimpedance-derived measurements 
are known to be influenced by hydration status and electrolyte 
distribution [35]. In hypoPT, subtle alterations in fluid distri-
bution related to disturbances in calcium homeostasis, even if 
not clinically apparent, may have partially affected FFM esti-
mates. In this regard, the lack of confirmation by dual-energy 
X-ray absorptiometry (DXA), which is considered a reference 
method for body composition assessment, can be regarded as 
an important limitation of the study [36]. To date, body compo-
sition in chronic hypoPT has not been comprehensively inves-
tigated, and no previous studies have directly compared FFM 
measurements in this patient population. As our study was not 
designed to test a predefined hypothesis regarding body com-
position, these findings highlight the need for further research 
to clarify whether chronic disturbances in mineral homeostasis 
contribute to changes in muscle mass.

As reported in previous similar studies, our study also 
demonstrated significant impairment in TUG and RCS test 
performance in the hypoPT + T group [4, 23]. These tests 
reflect not only muscle force generation but also integrated 
functional components, including neuromotor coordination, 
balance, endurance, and aspects of cognitive processing. Ac-
cordingly, impaired performance on TUG and RCS may in-
dicate subtle neuromuscular or integrative functional deficits 
that are not captured by isolated measurements of muscle 
strength. This dissociation underscores the clinical importance 
of functional testing in hypoPT and supports the notion that 
patient-perceived physical limitations may arise independently 
of measurable muscle weakness.

Studies investigating the effects of recombinant PTH on 
QoL and functional outcomes in patients with hypoPT have 
yielded heterogeneous results. Cusano and colleagues reported 
early and marked improvements in SF-36 scores with PTH 
(1–84) therapy [8], while Palermo and colleagues observed 
sustained improvements, particularly in physical functioning 
and general health, with long-term PTH (1–34) treatment [37]. 
In contrast, randomized controlled trials conducted by Sikjaer 
and colleagues found that PTH (1–84) therapy did not con-
fer significant benefits in SF-36 or WHO-5 scores, muscle 
strength, or functional performance tests (RCS and TUG) [4]. 
As no patients in our study were receiving PTH therapy, our 
findings reflect the QoL and functional status of patients with 
hypoPT managed with conventional treatment.

The pathophysiological mechanisms underlying impaired 
physical function despite preserved muscle strength remain 
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incompletely understood. Although acute hypocalcemia is 
known to cause tetany and muscle dysfunction, patients in-
cluded in our study were biochemically stable at the time 
of evaluation, and recent hypocalcemic or hypercalcemic 
episodes were excluded. Nevertheless, the absence of physi-
ological PTH secretion may contribute to suboptimal intracel-
lular calcium handling, impaired neuromuscular excitability, 
or cumulative effects of chronic hyperphosphatemia that are 
not reflected in standard strength measurements [1, 26]. These 
potential mechanisms warrant further investigation in future 
studies incorporating neuromuscular electrophysiological as-
sessments and advanced imaging techniques.

Overall, our findings highlight that while long-standing 
postsurgical hypoPT + T may not be associated with measur-
able reductions in muscle strength, QoL remains significantly 
compromised, particularly in domains related to physical func-
tioning. These results emphasize the need for treatment strate-
gies that extend beyond biochemical correction to address pa-
tient-reported outcomes, and they underscore the importance 
of future research exploring the mechanisms linking chronic 
hypoPT + T to impaired well-being.

Conclusion

In patients with long-standing postsurgical hypoPT, we ob-
served a clear dissociation between preserved objective mus-
cle strength and impaired functional performance and QoL. 
Although FFM was modestly lower compared with healthy 
controls, this difference was not accompanied by proportional 
strength deficits and showed substantial overlap with the hy-
poT group. Despite comparable BIODEX concentric isokinet-
ic and handgrip strength measurements, patients with hypoPT 
and concomitant hypothyroidism (hypoPT + T) demonstrated 
significantly poorer performance on the TUG and RCS tests, 
along with lower SF-36v2 physical functioning scores and re-
duced WHO-5 well-being.

These findings underscore the need for comprehensive 
management strategies in hypoPT + T that extend beyond 
biochemical correction to address patient-reported outcomes 
and functional performance, and highlight the importance of 
further longitudinal studies to elucidate the long-term muscu-
loskeletal and neurocognitive consequences of this condition.

Strengths and limitations

Our study has several strengths, including a relatively large sam-
ple size compared with previous literature, strict group matching 
procedures, long disease duration, and the use of validated and 
objective muscle strength assessments, including the BIODEX 
concentric isokinetic dynamometer, which provides highly ac-
curate and reproducible measurements. The comprehensive 
evaluation of muscle strength, functional performance, body 
composition, and QoL in a well-characterized cohort further 
strengthens the clinical relevance of our findings.

Nevertheless, several limitations should be acknowledged. 
Body composition was assessed using bioimpedance analysis 

rather than DXA, which is considered a reference method; thus, 
FFM estimates may have been influenced by hydration status 
and electrolyte balance. Nutritional factors and habitual physi-
cal activity levels, which may affect muscle mass and function-
al performance, were not systematically evaluated. In addition, 
symptoms commonly associated with hypoPT, such as muscle 
cramps, paresthesias, and neuromuscular irritability, were not 
formally assessed and may have contributed to impaired QoL 
independently of objective strength or functional measures. Al-
though the study population reflects routine clinical practice, 
the cross-sectional design precludes causal inference.
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