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ÖZ 

Giriş: Tiroidektomi sonrası hipokalsemi sık görülen ve ciddi bir komplikasyondur. Bu nedenle hipokalseminin 
erken tanınması için tüm çaba harcanmalıdır. Bu çalışmada postoperatif birinci gün ölçülen intakt paratiroid 
hormonu (iPTH) ve serum kalsiyumundaki (sKalsiyum) düşüşün oranının tiroidektomi sonrası gelişen 
hipokalsemiyi predikte edip edemediğini saptamayı amaçlıyoruz.  

Gereç ve Yöntem: Çalışmaya üçüncü basamak bir eğitim ve araştırma hastanesinde tiroidektomi uygulanmış 80 
hasta dahil edilmiştir. Hasta verileri elektronik ortamdaki dosyalardan retrospektif olarak elde edildi. Postoperatif 
birinci gün bakılan sKalsiyum değerlerindeki düşmenin oranı ile postoperatif iPTH değerleri hipokalsemi gelişimi 
açısından incelendi ve cut-off değerleri ROC eğrisi ile elde edildi.  

Bulgular: Hastaların yaş ortalaması 47.7±12.5 idi. Hastaların 15 (18.7%)’de geçici hipoklasemi gelişirken, 3 
(3.8%) hastanın takiplerinde kalıcı hipoparatiroidi (HipoPT) olduğu saptandı. Tiroidektomi endikasyonu ve 
ameliyat tipi ile hipokalsemi gelişimi arasında anlamlı bir ilişki bulunmadı (p>0.05). Posttiroidektomi birinci gün 
bakılan iPTH, sKalsiyumundaki düşüşün oranı ve postoperatif sKalsiyum değeri ile postoperatif hipokalsemi 
gelişimi arasında anlamalı bir ilişki saptandı. ROC eğrisi ile analiz edildiğinde posttiroidektomi 1. gün bakılan iPTH 
değerinin optimal değeri 15.3 pg/mL olarak bulunurken postoperatif sKalsiyumundaki düşüşün oranı için bu 
değerin 18.5% olduğu bulundu. 

Sonuç: Çalışmamızda posttiroidektomi birinci gün bakılan iPTH ve sKalsiyumundaki düşüşün oranı postoperatif 
geçici hipokalsemiyi göstermede etkili prediktörler olarak bulundu. Bununla beraber, her iki parametre normal 
sınırlarda saptansa bile post-tiroidektomi hipokalsemi gelişim riski yok sayılamaz. Bu nedenle her hasta 
taburculukta hipokalsemi riski açısından bilgilendirilmelidir.   
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SUMMARY 

Introduction: Hypocalcemia after thyroidectomy is a common and serious complication. Therefore, all efforts 
should be made for the early recognition of hypocalcemia. In this study, we aim to determine whether the intact 
parathyroid hormone (iPTH) measured on the postoperative first day and the rate of decrease in serum calcium 
(sCalcium) on the post-operative first day can predict post-thyroidectomy hypocalcemia.  

Material and Methods: Eighty patients who underwent thyroidectomy in a tertiary education and research 
hospital were included in the study. Patient data were obtained retrospectively from files on the electronic media. 
In addition, patients were contacted by phone and information about their condition was obtained.  

Results: The mean age of the patients was 47.7 ± 12.5. Fifteen (18.7%) of the patients developed temporary 
hypocalcemia. There was no significant relationship between thyroidectomy indication and the type of surgery and 
the development of hypocalcemia (p> 0.05). A significant correlation was found between the post-thyroidectomy 
first day values of iPTH, sCalcium, the rate of decrease in sCalcium and the development of postoperative 
hypocalcemia. When analyzed by the ROC curve, the optimal value of the post-thyroidectomy first day iPTH value 
was found to be 15.3 pg/mL, while the optimal value for the rate of decrease in the post-operative sCalcium was 
found to be 18.5%. 

Conclusion: The percentage of decrease in sCalcium and the absolute value of iPTH on the first day of post-
thyroidectomy are effective predictors in our study for showing post-operative transient hypocalcemia. However, 
even if both parameters are with in normal limits, the risk of developing post-thyroidectomy hypocalcemia cannot 
be ignored. Therefore, every patient should be informed in terms of risk of hypocalcemia at discharge. 

INTRODUCTION 

Thyroidectomy surgeries are performed for many 
malignant and benign reasons, and the most 
important complications seen after thyroidectomy 
are bleeding, damage of laryngeal nerves, and 
hypocalcemia due to hypoparathyroidism 
(HypoPT). Bleeding usually occurs within the first 
24 hours and may require acute intervention. 
Laryngeal nerve injuries cause varying degrees 
of sound quality and respiratory problems, 
affecting the patient's quality of life both in the 
early and late period. For this reason, the 
complications mentioned above are rightly 
prioritized by surgeons and patients. However, 
hypocalcemia due to HypoPT developing after 
thyroidectomy is also a common complication of 
thyroidectomy (1,2), and while it may cause 
muscle spasms and cardiac arrhythmias in the 
early period, in the late period it may cause 
serious complications such as kidney failure, 
osteoporosis, ureteral stones and calcification in 
basal ganglia (1,3). Moreover, the temporary 
HypoPT seen after thyroidectomy has been 
reported in the literature as high as 19-38%(2). 
These values mean that at least one out of every 
five patients will encounter HypoPT 
complications. For this reason, thyroidectomy 
patients should be diagnosed in terms of 
complication of hypocalcemia before discharge. 
Classically, total or ionized calcium levels can be 

used to diagnose hypocalcemia. However, while 
the follow-up of patients with serum calcium 
levels increases the duration and cost of 
hospitalization, early discharge of patients 
without laboratory tests may cause patients to re-
admission to the hospital with symptoms of 
hypocalcemia (4). Some physicians give 
empirical calcium treatments in discharge after 
thyroidectomy (5), but this may cause 
overtreatment (6). Recently, intact parathyroid 
hormone (iPTH) has been used to identify 
patients at risk for hypocalcemia after 
thyroidectomy and successful results have been 
reported. However, there are no clear opinions 
about when to look for iPTH or what values 
predict hypocalcemia. In addition, iPTH is an 
expensive test and cannot predict hypocalcemia 
100% (7). Therefore, the trend of decrease/ 
increase in serum calcium in the post-operative 
period in the determination of post-thyroidectomy 
hypocalcemia was also examined (8-10). 
However, this methods also requires serial 
sCalcium follow-ups in the post-operative period 
and prolongs the length of hospital stay. Finally, 
the percentage of decrease in post-operatives 
Calcium has been examined, and there is not 
enough study on this subject in the literature (11).  

In this study, we aim to determine whether the 
intact parathyroid hormone (iPTH) measured on 
the postoperative first day and the percentage of 
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decrease in serum calcium (sCalcium) on the 
post-operative first day can predict post-
thyroidectomy hypocalcemia. Our results will be 
instructive in terms of showing whether the 
percentage of decrease in sCalcium on the post-
operative first day is an alternative method that 
can be used to predict the development of post-
thyroidectomy hypocalcemia in hospitals where 
iPTH cannot be measured. 

MATERIAL AND METHOD 

Local ethics committee approval was received for 
this study (2019 / 16-31). Thyroidectomy patients 
operated for various benign and malign reasons 
between January 2013 and January 2019 were 
included in the study. Patients were operated by 
multiple surgeons. Demographic data of the 
patients, operation procedure applied, 
preoperatives Calcium, post-operatives Calcium 
and intact parathormon (iPTH), the percentage of 
decrease in post-operatives Calcium, the final 
pathology result, and the development of 
symptoms during the hospital stay due to 
hypocalsemia were obtained by retrospective 
scanning of patient files. In addition, patients were 
called by phone to investigate whether there was 
any symptom development due to hypocalcemia 
during hospitalization or at discharge, and the 
duration of drug use for hypocalcemia. 

Exclusion criteria; patients who were not 
examined for iPTH and / or calcium on the first 
post-operative day, patients who received 
calcium treatment for other reasons (such as 
malabsorption or osteoporosis), and patients who 
could not be contacted despite being called by 
phone to evaluate their post-discharge clinical 
status were not included in the study. In addition, 
patients with parathyroid disease or who have 
undergone thyroidectomy due to thyroid 
pathologies accompanying parathyroid disease 
were not included in the study. 

Definitions 

While hypocalcemia defined as serum calcium 
value less than 8mg/dL, HypoPT was defined to 
have an iPTH value of <15 pg/mL and/or 
accompanied by symtpoms and/or signs of 
hypocalcemia. Transient HypoPT was considered 
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to have normal PTH values at any time during the 
follow-up of patients and/or no need for 
medication for HypoPT. The need to use calcium 
or vitamin D analogs for more than a year was 
interpreted as permanent HypoPT. 

Statistical analysis 

SPSS V.17 was used for analysis. Pearson's Chi 
Square Test and Fisher Exact test were used in 
comparing the categorical data.  Independent t-
test was used for parametric distrubition in 
variables (Preoperative calcium and Post-
operative calcium values first morning). Mann-
Whitney U test was used for non-parametric 
distrubition (Percentage of decrease in calcium 
first day and Post-operative PTH first day). 
p<0.05 was considered to be significant. 
Hypocalcemia predictive values of post-operative 
iPTH and percentage of decrease of sCalcium 
were calculated by the area under the Receiver 
Operating Characteristic (ROC). 

RESULTS 

Eighty patients were included in the study, 66 
(%82.5) were female and 14 (%17.5) were male. 
The average age of patients was 47.7 ± 12.5. 
Thyroidectomy was performed in 50 (62.5%) 
patients for malignant reasons, while 30 (37.5%) 
patients underwent thyroidectomy for benign 
diseases. Total thyroidectomy was performed in 
65 (81.3%) patients and hemythyroidectomy was 
performed in 4 (5%) patients, 8 (10%) patients 
underwent re-operation for thyroidectomy and 3 
(3.8%) patients underwent central neck 
dissection with total thyroidectomy. Parathyroid 
autotransplantation was performed in 2 (2.5%) 
patients. No significant relationship was found 
between thyroidectomy for malignant reasons or 
the type of surgery and the development of post-
operative hypocalcemia (p> 0.05). While 15 
(18.7%) patients developed post-operative first 
day hypocalcemia, 3 (3.8%) patients were found 
to have permanent HypoPT in their follow-up. 
The mean follow-up time of the 80 patients was 
36.4±16.4 month. 

A significant correlation was found between 
iPTH, the percentage of decrease in sCalcium, 
postoperative sCalcium value on the first day of 
postthyroidectomy, and the development of 
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postoperative hypocalcemia. Risk factors related 
to the development of post-operative 
hypocalcemia in Table 1 are summarized. On the 
first day of post-thyroidectomy, the sensitivity of 
predicting the development of hypocalsemia was 
78% and the specificity was 73%, based on the 

ROC analysis of iPTH 15.3 pg/mL (table 2, figure 
1A). In addition, when the decrease in post-
operative sCalcium was 18.5%, it was found to 
show 100-88% sensitivity and specificity, 
respectively, in predicting hypocalcemia (table 2, 
figure 1B).  

Table 1. Predictors for postoperative hypocalcemia

Total No hypocalcemia Hypocalcemia 

N=80 n=65 n=15 P value * 

Mean (SD) 

Preoperative calcium, mg/dL 9.7 (0.7) 9.7 (0.7) 9.7 (0.5) 0.720 

Postoperative calcium first day, mg/dL 8.7 (0.9) 9.0 (0.7) 7.5 (0.4) <0.0001 

Median (IQR) 

Percentage of decrease in calcium first day 9.6 (16.1) 6.9 (11.0) 27.6 (12.1) <0.0001 

Postoperative PTH first day, pg/mL 25.1 (36.1) 31.3 (33.2) 10.7 (16.0) 0.001 

Type of surgery 

Hemithyroidectomy 4 (5.0) 4 (100) 0 (0) 1.000 

Total thyroidectomy alone, n (%) 65 (81.3) 53 (81.5) 12 (18.5) 1.000 

Thyroidectomy associated with, n (%) 

  CND 3 (3.8) 3 (100) 0 (0) 1.000 

  Re-operative thyroid surgery 8 (10.0) 5 (62.5) 3 (37.5) 0.170 

Malignancy (final histology) 50 (62.5) 41 (82.0) 9 (18.0) 1.000 

Age Mean (SD) 47.7 (12.5) 48.3 (12.6) 45.5 (12.5) 0.537 

*P values < 0.05 were considered significant
Abbreviations: IQR, interquartile range; PTH, parathyroid hormone; CND, central neck dissection

Table 2: Cut-off values of post-thyroidectomy hypocalcemia for iPTH and Percentage of decrease in calsium first day. 

Parameters Cut-off value AUC p-Value 
CI 

[min-max] 
Sensitivity 

(%) 
Specificity 

(%) 

iPTH (mg/dl)  15.3 0.784 0.001 0.641-0.927 78.0 73.0 

Percentage of decrease in 
calsium first day (%) 

18.5 0.956 p<0.0001 0.915-0.997 100.0 88.0 

AUC; Area Under Curve, CI; Confidence Interval 

Figure 1. A: Receiver Operating Characteristic (ROC) curve of iPTH measurement and post-operative hypocalcemia. 1B: ROC 
curve of percentage of decrease in calcium first day and post-operative hypocalcemia. 
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The limitation; The retrospective study and the 
low number of patients who developed 

hypocalcemia are our major limitations. In 

addition, since it is expensive to look at ionized 

calcium, serum calcium values were only 

examined in total in our study and not corrected 

with albumin. 

DISCUSSION 

Our study revealed that the iPTH values, and the 
percentage of decrease in sCalcium which were 
observed on the first post-operative day after 
thyroidectomy, were important predictors in 
detecting hypocalcemia. However, our study 
showed that there was no significant relationship 
between post-operative hypocalcemia and extent 
of surgery and final pathology. These findings 
give important results about which patients 
should not be discharged early after 
thyroidectomy. 

Hypocalcemia after thyroidectomy is an important 
complication frequently seen. Early recognition of 
post-operative hypocalcemia enables early 
treatment of patients. In this way, hospitalization 
is reduced, patients are saved from unnecessary 
examinations and empirical calcium treatments 
are prevented (1,12). Although the measurement 
of sCalcium values in the detection of 
hypocalcemia after thyroidectomy is stil the gold 
standard (13), studies showt hat parathormone 
values measured in the early or late period after 
thyroidectomy are also effective in predicting 
hypocalcemia. In our study, it was found that 
iPTH levels, which were examined on the first 
post-operative day after thyroidectomy, were a 
strong predictor in detecting post-operative 
hypocalcemia. In the prospective study of Filho et 
al. (12), it was found that iPTH levels observed 
both at post-operative 4th hour and post-
operative first day were important predictors in 
detecting post-thyroidectomy hypocalcemia. In 
this study, although the cut-off values of iPTH for 
two time periods are different, their performance 
is similar. In the literature, studies looking at iPTH 
levels early or late, the predictive value of iPTH is 
generally found to be <15pg/mL, as in our study 
(1,14). Since iPTH is only available during office 
hours in our hospital, we performed iPTH 
measurement in the morning of the first day of 
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post-operative patients in our study. For this 
reason, the time period in which iPTH will be 
measured can be determined according to the 
hospital's infrastructure. 

In the literature, it has been reported in several 
studies that looked at iPTH on the first hour and 
first day of post-operative, that low iPTH 
predicted transient hypocalcemia by 69-100% 
(1,14). In our study, when we received the cut-off 
value of iPTH, which was examined on the first 
post-operative day, as 15.3mg/dL, we determined 
that it predicted the development of 
hypocalcemia with 78% sensitivity and 73% 
specificity in accordance with the literature. In our 
study, clinical hypocalcemia developed in 3 
(4.6%) of 65 patients with iPTH levels higher than 
the cut-off value, i.e. normal PTH values. This 
indicates that a small number of patients are at 
risk for hypocalcemia despite normal iPTH 
values. In line with the findings in our study, it is 
reported that hypocalcemia may develop even at 
values above the predictive value of PTH, and 
attention is drawn to this issue (12,15). 

In the literature, it has been demonstrated that in 
order to determine patients with PTH values 
above cut-off values but still at risk of developing 
hypocalcemia, the post-operative period iPTH 
decrease rate should be taken into consideration 
instead of absolute values of PTH (4,15,16). In 
our routine practice, it was not possible to 
calculate the rate of post-operative decrease 
since iPTH was not observed in thyroidectomy 
patients in the preoperative period. In our routine 
practice, we did not give empirical calcium 
therapy to any of our patients with post-operative 
normal iPTH and sCalcium values. However, all 
thyroidectomy patients were informed about the 
symptoms and signs of hypocalcemia. Because, 
informing the patients increases the awareness 
of the patients. In this way, we think that 
complications related to hypocalcemia may 
decrease in the short and long term. In addition, 
as in every surgery, post-operative suggestions 
are also important for malpractice cases, which 
can be recorded in documents both verbally and 
electronically. 

Our study found that post-operative sCalcium 
levels on the first day after thyroidectomy were 
statistically successful in predicting the 
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development of hypocalcemia. As expected, 
although the post-operative sCalcium values 
were found low in the group developing 
hypocalcemia, timing is very important 
considering serum calcium values alone. The 
value of looking at only sCalcium values at the 
24th hour of post-operative changes in predicting 
transient hypocalcemia varies in a wide range of 
19–91% (2). Therefore, it is recommended to 
look at sCalcium after 24 hours post-operative 
and start treatment at <8mg/dL (3). As an 
alternative to predict the development of transient 
hypocalcemia, the change trend in post-
operatives Calcium was examined (8-10). 
However, this methods also requires serial 
sCalcium follow-ups in the post-operative period 
and prolongs the length of hospital stay. 
Karatzanis et al. measured the percentage of 
decrease in sCalcium in the morning of the first 
post-operative day and found that 7.5% decrease 
predicted transient hypocalcemia with 80% 
sensitivity and 70% specificity(11). In our study, it 
was found that a decrease of 18.5% in serum 
calcium values on the first post-operative day 
provided 100% sensitivity and 88% specificity in 
predicting hypocalcemia. However, in our study, 

although normal PTH values were detected, 
when the sCalcium values of 3 patients who 
developed hypocalcemia on the morning of the 
first post-operative day were examined (12.2%, 
15.9% and 35.2%, respectively), it was 
determined that only one patient showed a 
decrease in sCalcium at a rate higher than the 
cut-off value. Therefore, as stated in the 
literature, we think that evaluating post-operative 
iPTH and sCalcium measurements together is 
more useful in detecting the development of 
hypocalcemia (11,15). 

CONCLUSION 

The percentage of decrease in sCalcium and the 
absolute value of iPTH on the first day of post-
thyroidectomy are effective predictors in our 
study for showing post-operative transient 
hypocalcemia. However, even if both parameters 
are with in normal limits, the development of 
post-thyroidectomy hypocalcemia cannot be 
ignored. Therefore, every patient should be 
informed in terms of risk of hypocalcemia at 
discharge.  
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