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ABSTRACT

Parathyroid auto/allotransplant (PA) may be a valuable alternative in the treatment of permanent hypoparathyroidism which is defined 
by insufficient levels of parathyroid hormone (PTH). Here, we aimed to investigate a possible association between the PTH levels of the 
patients who had undergone PA and their psychological stress conditions. The three patients with hypoparathyroidism were reported 
before and after PA for three-month-follow-up period. The examinations of patients were assessed by biochemical parameters [intact PTH 
(iPTH), Ca, and P]. The anxiety and stress levels of patients were assessed by self-report measures: State-Trait Anxiety Inventory (STAI-S/T) 
and Perceived Stress Scale (PSS). Although iPTH levels of all patients had a tendency to increase after PA, one of the patients with a low 
level of anxiety and stress only reached the normal range of PTH levels. The recovery of the serum iPTH levels at month 1 post-PA was 
negatively correlated with PSS scores of patients (r =-0.999, p=0.028). The outcomes of this report showed for the first time that insufficient 
PTH release, even after PA, might be related to the stress level of patients. By taking all results into consideration, PTH could be speculated 
as a stress biomarker.
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INTRODUCTION

Hypoparathyroidism is an uncommon endocrine disorder 
related to hypocalcemia, hyperphosphatemia, and low 
levels of parathyroid hormone (PTH) in the blood (1). The 
extended or complicated thyroidectomy operations often 
result in permanent hypoparathyroidism (2). Untreated hy-
poparathyroidism results in some complications such as 
nephropathy, cataract, muscle dysfunction, myositis, fasci-
itis, basal ganglia and/or cerebellar calcifications, and teeth 
malformations (3). Treatment with calcium and vitamin D 
replacement is recommended for deficient patients, yet 
this therapy may be inadequate (4). 

Parathyroid allo/autotransplant is a valuable alternative 
strategy in treating hypoparathyroidism (5-8). Living pa-
tients or cadavers have been selected as donors in para-

thyroid transplantation. For many years, Aysan and his 
colleagues have been using new techniques to describe 
parathyroid allotransplantation (PA). According to one of 
their methods, after the mechanical disruption, the small 
pieces of parathyroid glands obtained from donors with 
parathyroid hyperplasia are grafted onto the patients with 
hypoparathyroidism (6). Another technique which is used 
by Goncu et al. (9) is a laparoscopic transplantation of cul-
tivated parathyroid cell suspension into omentum rather 
than transplantation of tissue fragments. 

During 12-month follow-up, success in the allograft func-
tion has been observed in most patients (8). However, in-
creasing PTH levels after transplantation have suddenly 
declined in some of the patients. When the patients with 
altered PTH levels were questioned about their daily rou-
tines to investigate their psychosomatic problems, it was 
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revealed that they had stressful/fatiguing events during those 
days. These conjectural findings turned our attention to dis-
cover the possible interaction between levels of PTH and psy-
chological stress. The limited available information related to 
the levels of PTH and stress showed that patients with primary 
hyperparathyroidism were frequently associated with psycho-
sis as well as with other psychiatric symptoms like dementia, 
anxiety, depression, lethargy or apathy, stupor, or coma (10). 
The current literature has also described secondary hypopara-
thyroidism accompanying mental disorders commonly with a 
picture of delirium, anxiety, or depression (11, 12). In a study, 
Tigranian and his colleagues found a remarkable increase in 
the PTH level, as well as an increase in blood pressure, in stu-
dents before an examination (13). However, confirmatory ev-
idence on the association between psychological stress and 
PTH remains insufficient to draw definitive conclusions at pres-
ent. Therefore, we reported here, for the first time, the possible 
association between the PTH levels of three patients who had 
undergone PA and their psychological stress conditions. 

CASE REPORT

This study describes three patients with chronic symptomatic 
hypocalcaemia and hypoparathyroidism who were admitted 
to our outpatient clinic. They all had a similar history that hy-
poparathyroidism emerged in the postoperative early stage 
after total thyroidectomy. The local human ethics commission 
of Bezmialem Vakif University approved the study, and in-
formed consents were taken from the patients. Then, they were 
scheduled for PA. Following successful surgical interventions, 
all three patients were able to leave the hospital without any 
problems.

The three patients were assessed with the State-Trait Anxiety 
Inventory (STAI-S/T) (14) and Perceived Stress Scale (PSS) (15) 
tests. In a single session, patients completed both of the scales 
without assistance. There was no time limit, and all queries 
about the items were addressed. The STAI-S assesses a per-
son`s current level of anxiety, whereas the STAI-T assesses a 
person`s long-term anxiety level and overall feeling. The STAI 
had a Cronbach’s alpha reliability coefficient, ranging from 0.83 
to 0.87 for STAI-S and from 0.26 to 0.68 for STAI-T. The STAI-S 
and STAI-T have scores ranging between 20 and 80. A higher 
test result suggests a higher level of anxiety. The three patients 
performed the Turkish version of both STAI-S and STAI-T (16) 
before PA and after PA for three-month follow-up period.

The PSS (a 14-item version) is the most validated psycholog-
ical instrument for assessing stress perception. The perceived 
stress is a measure of stress based on stressful situations, and 
the ability to cope with them at an individual level over the 
previous month. The seven negative items in PSS are designat-
ed to examine a lack of control and unpleasant affective reac-
tions, whereas another seven positive elements test the ability 
to cope with the current stressors. The ratings ranged from 0 
to 56, with higher scores suggesting higher stress levels and 
the lower scores suggesting lower stress levels (17). The total 

score from the scale suggests the individual`s level of stress, in-
dicating a low level between 11 and 26, a middle level between 
27 and 41, and a high stress level between 42 and 56 (18). We 
demonstrated the occurrence of post-operation stress-related 
symptoms by assessing with the PSS at month 1 post-PA.

Statistical Package for Social Sciences (SPSS) 19.0 for Windows 
software was used for statistical analysis. Pearson’s correlation 
test was performed to examine the relationship among the 
recovery of serum iPTH level and STAI-S, STAI-T, PSS scores at 
month 1 post-PA. p≤0.05 was considered for significant differ-
ences.

The serum PTH levels and the psychological conditions of three 
patients before and after PA were presented in Table 1. The 
iPTH levels of all patients were increased following PA. How-
ever, the levels of iPTH did not reach to the normal physiologic 
levels in the patients 1 and 3 (normal range for iPTH: 15 - 68.3 
pg/mL). In contrast to the patients 1 and 3, the iPTH level of 
patient 2 reached to the normal range after PA. It was 10.7 pg/
mL before PA, then increased to 16.4 pg/mL at month 1 after 
PA, 18.1 pg/mL at month 2 after PA, and 17 pg/mL at month 3 
after PA. In addition, we did not notice any change for three-
month follow-up period after PA in both calcium (normal range 
for Ca: 8.4 - 10.2 ng/mL) and phosphorus (normal range for P: 
2.3 - 4.7 ng/mL) levels of patients were compared to the levels 
of those before PA. 

Lastly, the STAI-S/T and PSS scores of patient 2 (STAI-S/STAI-T/
PSS: 28/44/17) were lower than those of other two patients 
(STAI-S/STAI-T/PSS: 37/46/31 for patient 1; STAI-S/STAI-T/PSS: 
51/57/43 for patient 3) at month 1 post-PA (Table 1). In addi-
tion, according to the results of Pearson’s correlation test, the 
recovery of serum iPTH level at month 1 post-PA was negatively 
correlated with the PSS scores of patients (r=-0.999, p=0.028) 
(Table 2). 

DISCUSSION

The role of the adrenergic system in the regulation of PTH se-
cretion has not been clarified yet. However, it was observed 
that the secretion of PTH may be related to the presence of 
beta-adrenergic receptors and the sympathetic nerve endings 
on the parathyroid cells as a psychological stress response (19). 
The study began with observations in an outpatient clinic to 
determine which psychological risk factors were linked to al-
terations in PTH levels of patients who had undergone PA. We 
assumed that psychological factors and PTH levels had a causal 
relationship.

The effects of psychological stress on low graft function or re-
jection in organ transplantation are poorly understood, and 
this issue is valid for parathyroid gland transplantation, too. 
Most research on depression and/or anxiety looked at it pre- or 
early post- transplantation, and how it might affect post-trans-
plant mortality risk. A growing body of evidence suggests that 
stress influences immune system that could lead to reduced 
lymphocyte function, especially in T-cell response to mitogens 
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(20). In addition, depression appears to lead to higher C-reac-
tive protein and pro-inflammatory cytokines levels (21), each 
of these factors raises the chance of death in the general popu-
lation and in people with severe organ disease (22). Therefore, 
those aforementioned conditions might also adversely affect 

the adherence, and thereby undermine effective immuno-
suppression after organ transplantation. In an early study on 
11 patients with acute rejection of a corneal graft which had 
occurred just after emotional stress, it was clearly evidenced 
that there was a relationship between psychological stress and 
graft rejection (23). Furthermore, depression was linked to a 
two-fold increased risk of graft failure, dialysis, and mortality 
with a working graft among kidney transplant patients (24). 

In our study, all surgical interventions were successful due to 
the following factors: First, the patients were discharged from 
the hospital without any complications. In addition, they all 
had a tendency to increase their PTH levels after PA, too. Inter-
estingly, the PTH level of patient 2 started to reach the normal 
range at month 1 post-PA and continued during the follow-up 
period. This patient had the lowest STAI-S and PSS scores im-
plying low anxiety and stress level at the month 1 post-PA. Fur-
thermore, we found that the recovery of iPTH levels of patients 
were negatively correlated with their perceived stress, rather 
than their anxiety levels at the month 1 post-PA. The findings of 
this study were in line with our previous animal study in which 
we discovered a negative connection between levels of iPTH 

Table 1. The results of three- month- follow-up for recipients.

  pre-PA month 1 post-PA month 2 post-PA month 3 post-PA

Patient 1

iPTH (pg/mL) 10.3 13.1 13.9 13

Ca (mg/dL) 8.5 7.5 7.3 7.3

P (mg/dL) 5.7 5 5.6 5.3

STAI-S 37 37 42 41

STAI-T 46 46 51 49

PSS 31

Patient 2

iPTH (pg/mL) 10.7 16.4 18.1 17

Ca (mg/dL) 8.4 7.4 7.8 7.2

P (mg/dL) 4.1 4.1 5 4.8

STAI-S 42 28 39 44

STAI-T 36 44 48 43

PSS 17

Patient 3

iPTH (pg/mL) 10.4 10.3 11.7 12.6

Ca (mg/dL) 7.3 7.7 6.7 7.3

P (mg/dL) 4.7 4.5 5.6 5.7

STAI-S 58 51 58 48

STAI-T 61 57 54 57

PSS 43

iPTH: Intact parathyroid hormone; Ca: Calcium; P: Phosphorus; STAI: State and Trait Anxiety Scale; PSS: Perceived Scale Test; PA: Parathyroid allotransplantation.

Table 2. Statistical evaluation by Pearson`s correlation 
among the recovery of serum iPTH level (pg/mL) at month 1 
post-PA and STAI-S, STAI-T, PSS scores.

Time
month 1
post-PA

iPTH (pg/mL) correlations with r p

STAI-S -0.992 0.079

STAI-T -0.929 0.242

PSS -0.999* 0.028

iPTH: Intact parathyroid hormone; PSS: Perceived Scale Test; PA: Parathyroid 

allotransplantation.*p< 0.05.
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and corticosterone in acute restraint stress (25). In summary, all 
these observations suggested that there is a cross-connection 
between stress and PTH release.

CONCLUSION

This study concluded that PTH could be speculated as a stress 
biomarker. Thus, clinicians and psychiatrists should be alerted 
by the outcomes of this study to the possibility of stress as a 
risk factor for irregularity/alterations in the PTH levels among 
recipients after parathyroid transplantation.
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