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Abstract 

Background: Postoperative hypocalcaemia is the most common complication following total 

thyroidectomy, often caused by transient or permanent hypoparathyroidism due to inadvertent 

parathyroid gland damage. Early identification of patients at risk allows timely calcium supplementation 

and may facilitate early discharge. 

Objective: To find out the prediction of post-operative hypocalcaemia by early PTH assay among the 

patients undergone total thyroidectomy in DMCH.  

Methods: This prospective observational study was conducted at the Department of ENT & Head-Neck 

Surgery, Dhaka Medical College Hospital (DMCH). Eighty patients undergoing total thyroidectomy 

were included. Serum intact PTH was measured within one hour postoperatively, and calcium levels 

were assessed preoperatively, 24, and 48 hours postoperatively. The association between PTH levels and 

hypocalcaemia was analyzed, and sensitivity, specificity, predictive values, and accuracy were 

calculated. 

Results: The mean age of patients was 41.4±13.96 years with ranged from 18 to 80 years and out of 80 

samples male were 7(8.8%) and female were 73(91.2%) with a male to female was 1:10.5. Almost two 

third (61.3%) of cases were benign and 31(38.8%) malignant. More than one third (38.8%) of patients 

had ipsilateral enlarged cervical lymph nodes and needed neck dissection. The mean preoperative PTH 

level was 39.51±21.81 pg/mL, which significantly declined to 16.12±16.34 pg/mL postoperatively 

(p=0.001). Hypocalcaemia developed in 42.5% of patients at 24 hours and 48 hours postoperatively. 

Postoperative PTH levels showed significant correlation with hypocalcaemia at 24 hours (p=0.001) and 

48 hours (p=0.001). The sensitivity, specificity, positive predictive value (PPV), negative predictive 

value (NPV), and accuracy of first-hour PTH for predicting hypocalcaemia were 88.9%, 100%, 100%, 

89.3%, and 94.2%, respectively. 

Conclusion: First hour post-operative Parathyroid hormone assay is more effective to predict early post-

operative hypocalcaemia after total thyroidectomy. 

 
Keywords: Total Thyroidectomy, Postoperative Hypocalcaemia, Parathyroid Hormone (PTH), Early 

PTH Measurement, Calcium Homeostasis, Predictive Biomarker 

 

Introduction 

Parathyroid hormone is secreted by the chief cells of the parathyroid glands. It acts to increase 

the serum calcium concentration in blood. It is one of the main components of calcium 

homeostasis of the body. Most people have four parathyroid glands but approximately 10% 

have more than four, while 3% have less than four. A healthy parathyroid gland usually 

measures on an average usually 1 cm3 and is usually oval, varying in colour from light yellow 

in older patients to a reddish brown colour in younger ones [1]. During thyroid surgery 

accidental removal of the parathyroid glands, their damage or de vascularization during 

resection of thyroid gland and meticulous technique of hemostasis cause insufficient 

production of Parathyroid hormone (PTH) followed by a drop in calcium level either transient 

(1.6%- 68%) or permanent (0.4% - 33%) when persisting for more than 6 months [2]. After 

thyroid surgery, hypocalcaemia occurs usually within 48 hours. Low serum calcium levels 

may also appear 24 hours after surgery. Symptoms of hypocalcaemia may appear like mild 
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 paraesthesia and tingling to distressing cramps, carpopadal 

spasms, tetany, convulsions and even death. It is not easy to 

predict which patients are prone to develop hypocalcaemia 

and will require oral calcium and or vit -D supplementation 

and even iv calcium therapy if required for severe symptoms. 

Symptoms of hypocalcaemia may not manifest for up to four 

days after surgery and can significantly lengthen hospital stay 
[3]. Measuring of plasma calcium levels just after thyroid 

surgery are of little value in predicting the onset of 

subsequent hypocalcaemia or symptoms because of its 

relative slow decline. The functional disruption of the 

parathyroid glands during surgery is thought to be the cause 

of hypocalcaemia following thyroid surgery. After 10-36% of 

all thyroidectomies, symptoms of hypocalcaemia are 

reported, which may need to be treated with intravenous 

calcium [4, 5]. Traditional management has involved keeping 

patients in the hospital for two or more postoperative nights 

to monitor calcium levels or, alternatively, discharging them 

with prophylactic calcium supplementation, [4, 5] because the 

onset of hypocalcaemia can be delayed for 1-2 days 

postoperatively. In another study, Payne et al. [6], used a new 

algorithm of 1st hour post-operative PTH level 8 ng/L for 

patients at risk of hypocalcaemia. So, the debate comes from 

these studies whether we should perform PTH assay intra 

operatively or immediately after surgery. Lombardi et al. [7], 

found that intra operative PTH assay is less accurate in 

predicting hypocalcaemia and symptoms probably due to the 

fact that lowest concentration of PTH level is reached with in 

at least 1 hour of operation. The purpose of this study was to 

evaluate early PTH measurement post operatively within one 

hour after total thyroidectomy may identify those patients 

with the greatest risk of developing symptoms of 

hypocalcaemia [8]. In our country the exact statistics of 

incidence and prevalence of post-operative morbidity due to 

hypocalcaemia following total thyroidectomy is not 

available. The present study conducted to determine whether 

parathyroid hormone measurement within one hour 

postoperatively can predict hypocalcaemia among the 

patients undergone total thyroidectomy in DMCH which may 

reflect the picture among the Bangladeshi population. 

Department of ENT & Head-Neck Surgery is one of the 

sophisticated department in this Dhaka Medical college and 

so DMCH is an ideal place. 

 

Methodology 
Study design: This will be a prospective observational study. 

 

Place of study: Department of ENT & Head-Neck Surgery 

at Dhaka Medical College Hospital, Dhaka, Bangladesh  

 

Study period: From October 2021 to December 2022.  

 

Study population: All the patients scheduled for total 

thyroidectomy in the Department of ENT& Head-Neck 

Surgery at Dhaka Medical College Hospital, Dhaka during 

study period were selected as study population.  

 

Sample size A: total number of 80 patients scheduled for total 

thyroidectomy were enrolled for this study after fulfilling the 

inclusion and exclusion criteria.  

 

Sample size calculation 
Sample size is calculated using the following formula 

2

2

d

qpZ
n




 
 

n=80 (targeted sample size) 

 

Selection criteria of the study subjects 

Inclusion Criteria 

Patients of both benign and malignant thyroid disease of both 

gender undergo total thyroidectomy. 

 

Exclusion Criteria 

 Patients with Graves’ disease.  

 Patients prepared for completion thyroidectomy.  

 Known patients of hypoparathyroidism.  

 Patients of chronic renal failure.  

 

Preoperative Assessment 
All patients underwent detailed clinical evaluation, routine 

laboratory investigations, and preoperative serum calcium 

and intact PTH measurements. 

 

Surgical Procedure 
Total thyroidectomy was performed under general 

anesthesia. In cases with suspicious or confirmed 

malignancy, ipsilateral or bilateral neck dissection was 

performed as required. Care was taken to identify and 

preserve the parathyroid glands and their vascular supply. 

Surgeries were performed by different surgeons across the 

department. 

 

Postoperative Assessment 

 PTH Measurement: Serum intact PTH was measured 

within 1 hour postoperatively (PTH-1). 

 Calcium Measurement: Serum calcium levels were 

measured preoperatively, at 24 hours, and at 48 hours 

postoperatively. 

 Hypocalcaemia was defined as serum calcium <8.5 

mg/dL. Symptomatic hypocalcaemia was noted based on 

clinical manifestations (tingling, cramps, tetany). 

 

Statistical Analysis 

Data were analyzed using SPSS version 22. Continuous 

variables were expressed as mean±standard deviation (SD) 

and categorical variables as frequency and percentage. Paired 

t-tests were used to compare pre- and postoperative PTH and 

calcium levels. The association between postoperative PTH 

and hypocalcaemia was assessed using the Chi-square test. 

Sensitivity, specificity, positive predictive value (PPV), 

negative predictive value (NPV), and accuracy of PTH in 

predicting hypocalcaemia were calculated. A p-value <0.05 

was considered statistically significant. 

 

Results 

Demographic Profile 
The mean age of patients was 41.4±13.96 years (range 18-80 

years). Out of 80 patients, 7 (8.8%) were male and 73 (91.2%) 

were female, giving a male-to-female ratio of 1:10.5 (Table 

1).  

 

Diagnosis and Surgical Details 
Among the study population, 58.8% had multinodular goiter, 

2.5% had Hashimoto’s thyroiditis, 28.7% had papillary 

carcinoma, and 10% had follicular carcinoma. Benign cases 
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 comprised 61.3%, and malignant cases 38.8%. Thirty-eight 

percent of patients underwent neck dissection due to 

ipsilateral cervical lymph node enlargement (Table 2). 

 

PTH Levels: Preoperative mean PTH was 39.51±21.81 

pg/mL (range 8.6-97.1 pg/mL), which significantly decreased 

to 16.12±16.34 pg/mL (range 3-92 pg/mL) postoperatively 

(p=0.001) (Table 3). Intraoperative PTH at 20 minutes post-

thyroidectomy was 24.92±26.75 pg/mL (range 5-167). 

Postoperative PTH categorization showed 43.8% of patients 

had below-normal PTH (<18.5 pg/mL), while 56.3% had 

normal PTH (18.5-88 pg/mL) (Table 4). 

 

Calcium Levels: Preoperative mean serum calcium was 

9.2±0.9 mg/dL, which decreased to 8.3±0.7 mg/dL at 24 

hours and 8.1±0.8 mg/dL at 48 hours postoperatively 

(p=0.001) (Tables 5 & 6). Hypocalcaemia was observed in 

42.5% of patients at 24 hours and 48 hours postoperatively. 

 

Association between Postoperative PTH and 
Hypocalcaemia: At 24 hours, 82.4% of hypocalcaemic 
patients had low PTH, while 15.2% of normocalcaemic 
patients had low PTH. The difference was statistically 
significant (p=0.001) (Table 7). At 48 hours, 88.9% of 
hypocalcaemic patients had low PTH, and none of the 
normocalcaemic patients had low PTH (p=0.001) (Table 8). 
 

Predictive Value of Postoperative PTH 

 For 24-hour hypocalcaemia: sensitivity 82.4%, 
specificity 84.8%, PPV 80.0%, NPV 86.7%, accuracy 
83.8%. 

 For 48-hour hypocalcaemia: sensitivity 88.9%, 
specificity 100%, PPV 100%, NPV 89.3%, accuracy 
94.2%. 

 Intraoperative quick intact PTH at 20 minutes 
demonstrated sensitivity 92.3%, specificity 83.1%, PPV 
60%, NPV 96%, and accuracy 83% for predicting 
postoperative hypocalcaemia. 

Table 1: Demographic Profile of Study Patients (n=80) 
 

Characteristic Number (%) 

Age (years) 41.4±13.96 (18-80) 

Gender 

Male 7 (8.8) 

Female 73 (91.2) 

Male:Female ratio 1:10.5 

 
Table 2: Diagnosis of Study Patients (n=80) 

 

Diagnosis Number (%) 

Multinodular goiter 47 (58.8) 

Hashimoto’s thyroiditis 2 (2.5) 

Papillary carcinoma 23 (28.7) 

Follicular carcinoma 8 (10.0) 

Benign 49 (61.3) 

Malignant 31 (38.8) 

Ipsilateral enlarged cervical lymph nodes 31 (38.8) 

 
Table 3: Pre- and Postoperative PTH Levels (pg/mL) 

 

Parameter Mean ±SD Range (pg/mL) p-value 

Preoperative PTH 39.51±21.81 8.6 - 97.1  

Postoperative PTH 16.12±16.34 3 - 92 0.001 

Intraoperative PTH (20 min) 24.92±26.75 5 - 167  

 
Table 4: Distribution of Patients According to PTH Levels 

 

PTH Level Preoperative n (%) Postoperative n (%) 

Below normal (<18.5 pg/mL) 2 (2.5) 35 (43.8) 

Normal (18.5-88 pg/mL) 78 (97.5) 45 (56.3) 

 
Table 5: Serum Calcium Levels Pre- and 24 Hours Postoperatively (mg/dL) 

 

Parameter Mean ±SD Range (mg/dL) p-value 

Preoperative Ca 9.2±0.9 8.1 - 10.3  

24 hours postoperative Ca 8.3±0.7 - 0.001 

Hypocalcaemia (<8.5 mg/dL) at 24 h 34 (42.5%) -  

 
Table 6: Serum Calcium Levels at 48 Hours Postoperatively (mg/dL) 

 

Parameter Mean ±SD Range (mg/dL) p-value 

48 hours postoperative Ca 8.1±0.8 - 0.001 

Hypocalcaemia (<8.5 mg/dL) at 48 h - -  
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 Table 7: Association between Postoperative PTH and Hypocalcaemia at 24 Hours 

 

PTH Level Hypocalcaemia (n=34) Normocalcaemia (n=46) p-value 

Below normal (<18.5 pg/mL) 28 (82.4%) 7 (15.2%) 0.001 

Normal (18.5-88 pg/mL) 6 (17.6%) 39 (84.8%)  

 
Table 8: Association between Postoperative PTH and Hypocalcaemia at 48 Hours 

 

PTH Level Hypocalcaemia (n=32) Normocalcaemia (n=48) p-value 

Below normal (<18.5 pg/mL) 28 (88.9%) 0 (0%) 0.001 

Normal (18.5-88 pg/mL) 4 (11.1%) 48 (100%)  

 
Table 9: Predictive Value of Postoperative PTH for Hypocalcaemia 

 

Parameter 24 h 48 h 

Sensitivity (%) 82.4 88.9 

Specificity (%) 84.8 100 

Positive Predictive Value (%) 80.0 100 

Negative Predictive Value (%) 86.7 89.3 

Accuracy (%) 83.8 94.2 

 

Discussion 
This prospective observational study was conducted to find 
out 1st hour serum intact PTH as predictor for post-operative 
hypocalcaemia following total thyroidectomy. Eighty cases 
were included in this study. The mean age of patients was 
41.4±13.96 years ranged from 18 to 80 years and out of 80 
samples male were 7(8.8%) and female were 73(91.2%) with 
a male to female ratio 1:10.5. Patients were predominately 
female (75.2%), and the mean age was 48.73±13.44 years [9]. 
Mean age was 57.8 years and female to male ratio was 9.64:1 
as reported in the study of Al Qahtani et al. [10]. Mean age was 
57.2±13.4 and female to male ratio was 6.81:1 as reported by 
other investigation [11]. Mean age was 41.78±14.79 (17-72) 
years and female to male ratio was 2.44:1. Table 2 shows the 
distribution of study patients by diagnosis. It was observed 
that more than half (58.8%) of patients had multinodular 
goiter, 2(2.5%) had Hashimoto's thyroiditis, 23(28.7%) 
papillary carcinoma and 8(10.0%) follicular carcinoma. 
Almost two third (61.3%) of cases had benign and 31(38.8%) 
malignant disease. More than one third (38.8%) of patients 
had ipsilateral enlarged cervical lymph nodes and needed 
neck dissection. In the study of Reddy et al. [12], multi-nodular 
was 47 cases, solitary thyroid nodule was 33 cases diffuse 
goiter was 18 cases and lateral neck mass was 2 cases. In their 
study, malignant was 42 cases and benign was 58 cases. Table 
3 shows that out of 80 patients, pre-operative PTH level was 
39.51±21.81 pg/ml with range 8.6 to 97.1 pg/ml and post-
operative level was 16.12±16.34 pg/ml with range 3 to 92 
pg/ml. Mean PTH level was significantly higher in pre-
operative patients than post-operative patients (p=0.001). 
Intra-operative PTH at 20 min post thyroidectomy (pg/mL) 
±SD (range) 24.92±26.75 (5-167). Table 4 shows the 
distribution of the patients according to pre and post-
operative follow up of PTH level. Below normal (<18.5 
pg/ml) PTH level was found 2(2.5%) in pre-operative and 
35(43.8%) in post-operative period. Normal (18.5-88 pg/ml) 
PTH level was found 78(97.5%) in pre-operative and 
45(56.3%) in post-operative period. In the study of Payne RJ 
et al.[6] patient of total thyroidectomy was parathyroid 
hormone level on post-operative day 1 was below 10 pg/ml 
in 19.5%. 10-14 pg/ml in 5.4%, 15-19 pg/ml in 1.6% and >20 
pg/ml in 0.3% in cases. The serum calcium level according to 
pre and 24 hours post-operative calcium level. It was 
observed that hypo-calcaemia was found 2(2.5%) patients in 
pre-operative and 34(42.5%) in 24 hrs post-operative calcium 
level. Mean serum calcium level was found 9.2±0.9 mg/dl in 
pre-operative and 8.3±0.7 mg/dl in 24 hrs post-operative 

calcium level. Serum calcium level was significantly 
decreased in 24 hrs post-operative calcium level (p=0.001). 
Preoperative serum calcium (mg/dL) ±SD (range) was 
9.11±0.54 (8.1-10.30) [12]. Mean serum calcium level was 
found 8.1±0.8 mg/dl after 48 hours of total thyroidectomy. 
Serum calcium level was significantly decreased in 48 hours 
post-operatively (p=0.001) (Table-6). A total of 304 eligible 
thyroid procedures during the study period were identified. In 
68 patients (22.4%), mild hypocalcemia developed 
postoperatively. In 91 patients (29.9%), significant 
postoperative hypocalcemia occurred; of these, 87 (96%) had 
at least one serum calcium level below 8.0 mg/dL and 22 
(24%) experienced symptoms associated with hypocalcemia 
[13]. Table 7 shows the association between post-operative 
parathyroid hormone level with after 24 hours serum calcium 
level. It was observed that majority (82.4%) of patients had 
hypoparathyroidism in hypocalcaemia group and 7(15.2%) in 
normal group. The difference was statistically significant 
between two groups (p=0.001). Thirteen patients (24.5%) 
showed normal values of calcium 24 h after thyroidectomy 
despite reduced levels of PTH [9]. Table 8 shows the 
association between post-operative parathyroid hormone 
level with after 48 hours serum calcium level. It was observed 
that majority (88.9%) of patients had hypoparathyroidism in 
hypocalcaemia group and no one found in normal group. The 
difference was statistically significant between two groups 
(p=0.001). After 48 h, all patients with a decreased PTH after 
surgery had low calcium [9]. The validity of post-operative 
hypocalcaemia was correlated by calculating sensitivity, 
specificity, accuracy, positive and negative predictive values. 
Sensitivity, specificity, accuracy, PPV and NPV of serum 
PTH were 82.4%, 84.8%, 83.8%, 80.0% and 86.7% 
respectively for the prediction of hypocalcemia after 24 
hours. Sensitivity, specificity, accuracy, PPV and NPV of 
serum PTH were 88.9%, 100.0%, 94.2%, 100.0% and 89.3% 
respectively for the prediction of hypocalcemia after 48 
hours. Sensitivity, specificity, PPV, NPV and accuracy of 
quick intact PTH 20 min were 92.3%, 83.1%, 60.0%, 96.0% 
and 83.0% respectively for the prediction of hypocalcemia 
after postoperative clinical hypocalcaemia [12]. Their study 
demonstrated that PTH-1, PTH-6, and PTH-24 assays are 
good predictors of hypocalcemia 24 hours’ post-
thyroidectomy. A PTH-1 assay alone is predictive of the 
development of postoperative hypocalcemia at 24 hours, with 
a sensitivity of 89% and an NPV of 97%. Practically, it was 
found no significant advantage in determining PTH-6 and 
PTH-24 in asymptomatic patients with a PTH-1 greater than 
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 1.5 pmol/L [10]. Sensitivity, specificity, NPV, PPV and 
accuracy of quick intact PTH 20 min were 89%, 100%, 97% 
and 100.0% respectively for PTH-1 measurement comparing 
Ca24 and hypocalcemia [10]. Postoperative PTH levels have 
been reported by numerous studies to be reliable early 
predictors of patients at low risk of hypocalcaemia, who are 
hence suitable for early discharge [14]. Among published 
studies, the timing of PTH measurement after surgery varies, 
ranging from intraoperative [12, 15], early (1-4 h) [16, 17], 6 h [18, 

19], or next day [20, 21]. However, not all authors are in 
agreement that a single postoperative PTH determination 
level is sufficient to exclude significant hypocalcaemia. In 
one of the largest published series, Lombardi reported a 
threshold 4-h PTH level of 10 pg/ml to have too high a high 
false negative to allow safe early discharge [7], while Sahli 
reported 1-h PTH levels to not accurately predict patients at 
risk of hypocalcaemia [22]. Simultaneous assessment of both 
early calcium and PTH levels has been suggested as being 
more accurate [18], while Pisanu reported that combined 
measurement of 6-h PTH levels and POD1 calcium levels 
gave the best predictive outcome [19]. 
 

Conclusion 
A standardized PTH protocol for the prevention of 
hypocalcemia following total thyroidectomy is highly 
efficacious. It is possible to minimize number of 
postoperative symptomatic hypocalcaemia. Measurement of 
serum PTH level within 1 hour after total thyroidectomy can 
accurately identify the patients those likely to develop 
hypocalcaemia. It allows more timely initiation of calcium 
supplement (instead for waiting to become symptomatic) and 
potentiate for early discharge. Because of high sensitivity, 
specificity, accuracy positive and negative predictive value, 
1 hour/immediate postoperative serum PTH can be used as a 
predictor of hypocalcaemia after total thyroidectomy. 1st 
hour post-operative Parathyroid hormone assay is more 
effective to predict early post-operative hypocalcaemia after 
total thyroidectomy. 
 

Limitations 
1. Single-center observational study; observer bias could 

not be completely eliminated. 
2. Purposive sampling was used; random sampling would 

provide more generalizable evidence. 
3. Small sample size (n=80) limits the statistical power; a 

larger cohort would strengthen findings. 
4. Follow-up period was short; longer follow-up could 

better assess persistent hypocalcaemia. 
5. Only a single postoperative PTH measurement was 

taken; serial measurements could provide more 
informative trends. 

6. Surgeries were performed by different surgeons, 
introducing variability; uniform surgical expertise would 
improve consistency. 

7. Only total serum calcium was measured; ionized calcium 
measurement may provide more accurate assessment. 

8. Symptomatic correlation with biochemical 
hypocalcaemia was limited; integrating clinical 
symptoms would enhance applicability. 

 

Recommendations 
1. Conduct multicenter studies with larger populations for 

more generalizable data. 
2. Increase sample size to improve statistical validity and 

reliability. 

3. Consider multiple postoperative PTH and calcium 
measurements to better monitor trends. 

4. Standardize surgical procedures with a single 
experienced surgeon or team to reduce variability. 

5. Measure both total and ionized calcium for more 
accurate assessment of calcium status. 

6. Include systematic correlation of biochemical values 
with clinical symptoms for improved patient 
management. 
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