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Abstract  

Introduction 

Hypocalcemia is among the most common post-operative total thyroidectomy complications. 

There are established risk factors predicting risk of hypocalcemia in patients underwent total 

thyroidectomy. However, there is no single factor with high predictive power for post-operative 

hypocalcemia or factors which predict hypocalcemia before surgery. There are several risk scores 

published but not widely acceptable and there is no study externally validate those scores. Risk 

scores by Pradeep1 and Papanastasiou (CaReBe’S TiP Score)2 were externally validated using 

database of Faculty of Medicine Ramathibodi Hospital.   

Objective 

To externally validate risk scores by Pradeep1 and Papanastasiou2 and find their predictive 

powers 

Study design 

A retrospective database of patients underwent total thyroidectomy during 2017-2021 were 

obtained. Sensitivity, specificity, odds ratio were calculated from 2 risk scores.  
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Results: 

CaReBe’s Tip score from 3 and above has sensitivity and specificity 81.21% and 63.79%. For the 

score 4 and above, sensitivity and specificity is 18.18 and 93.10. Area under ROC is 0.754. Post-

operative PTH level is the only factor that associated with 24-hr post-operative hypocalcemia and 

clinically significant hypocalcemia for both scores. Due to limitation of data, predictive power of 

Pradeep’s score cannot be calculated. Number of preserved parathyroid gland of less than and 

equal to 2 glands significantly predicts permanent hypoparathyroidism.  

Conclusion: 

Post-operative PTH level below 14.9 pg/mL is a strong predictor for post-operative 

hypocalcemia.  
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1.  

 (Inclusion criteria) 

   
 1  . . 

2560  31  . . 2564 

 

 (Exclusion criteria)  

-  (revision thyroid 
surgery) 

 (neck 
dissection)  

-   
 Calcium supplementation, vitamin D, 

bisphosphonates, thiazides, Denosumab, 
bicarbonate, Lithium, vitamin A, calcitonin, 
furosemide, glucocorticoids, estrogens, cinacalcet, 
proton pump inhibitors  1 

 
- 

 operative note  
 pathological report  
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2.  

 
 (retrospective study) 

 
 1  2560  

31  2564  

 

1.    
  

2.    
a. Preoperative calcium 

level 
b. Preoperative vitamin D 

level 
c. Preoperative thyroid 

function test  TSH, 
Free T3, Free T4 level 

d. Postoperative PTH level 
at 6, 8 hr after operation 

e. Postoperative PTH level 
at 12 hr after operation 

3.  
, 

 
sternum  

4. 
 

 Bethesda system  

5.  parathyroid gland 
 

 
  ICD9 06.4 Complete 

Thyroidectomy   
 

 Microsoft Excel 

 
(Electronic Medical Record, EMR)  

 (total thyroidectomy)  
 

 
 

Microsoft Excel 
 

3.  

 

 ( )   
  

   

 (Sensitivity) 
 (Specificity)  

(Positive predictive value; PPV) 
 ( Negative predictive value; NPV)  

Likelihood ratio (LR) 
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 (Accuracy) 
 Receiver-Operating 

Characteristic (ROC) 
 (area under curve : AUC) 

  STATA Version 17.0 (Stata 
Corp, College Station, TX) 

4.  (Definition term)  

 

  
(Serum calcium)  corrected 
Calcium  = (4 – albumin (g/dL)) x 0.8 + 

calcium Retrosternal goiter   

  
  

Mohebati18  
 4 .  1.5 – 2 .

 2 .9 – 3.9 .  

  
 (serum iPTH)  8  

 8 

  12  
 ( Pre-operative 

vitamin D)  25-OH total vitamin D 12 hr 

 (post-

operative calcium)  
calcium level   24  

 30  end point  calcium 

level  48   48 

 Clinically significant hypocalcemia 

(CSH)   corrected serum calcium 

 7.5 mg/dL    
   

Chvostek sign positive  Trousseau sign 

positive  
 (intravenous calcium supplement) 

 

 

 

 1    

Variable  
  

Sex, n(%) male 53 (17.67) 

  female 247 (82.33) 

Mean age (SD) total  54.68 (14.53) 
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  male 52.52 (15.47) 

 female 55.14 (14.31) 

Large Nodule size >= 4 cm, n(%) yes 70 (29.17) 

  no 170 (70.83) 

Large Thyroid gland size, n(%) yes 163 (96.45) 

  no 6 (3.55) 

Retrosternal goiter, n(%)  yes 9 (3) 

  no 291 (97) 

Pre-operative TSH, n(%) high 3 (1.04) 

 
normal 248 (86.11) 

  low 37 (12.85) 

Pre-operative vitamin D, n(%) < 20 6 (75) 

  >=20 18 (25) 

Pre-operative Calcium, n(%) < 9 16 (10.88) 

Bethesda, n(%) I 11 (4.1) 

 
II 66 (24.63) 

 
III 60 (22.39) 

 
IV 9 (3.36) 

 
V 52 (19.40) 

  VI 70 (26.12) 

Post-operative Calcium at 24 hr, n(%) < 8 37 (13.65) 
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Preserved parathyroid glands, n(%) 0 1 (0.33) 

 
1 2 (0.67) 

 
2 11 (3.67) 

 
3 91 (30.33) 

  4 195 (65) 

Pathological report, n(%) cancer 214 (71.33) 

  non-cancer 86 (28.67) 

Permanent hypoparathyroidism, n(%) yes 15 (5) 

  no 285 (95) 

 

 ICD9 06.4 
complete thyroidectomy  1,491  

 
(search item)   407 

 
 300  

  lobectomy  
 neck dissection 

   ICD9  
  1      

   

 2  

 Post-operative PTH < 14.9 pg/mL (OR 
13 (95%CI 4.42-38.28))  

 
   

permanent hypoparathyroidism   
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 2 Odds ratio  24 hr post-operative hypocalcemia  permanent 

hypoparathyroidism  CaReBe’S TiP score 
 

Factors 

Subjects 

with 

available 

data 

subjects with 

score 1,      

n(%) 

Risk of 24 hr post-

operative 

hypocalcemia 

Risk of permanent 

hypoparathyroidism 

Univariate OR 

(95% CI) 

Univariate OR (95% CI) 

Pre-op Ca < 9 

mg/dl# 

147 16 (10.88) 1.55 (0.39 - 6.09) N/A 

Retrosternal 

goiter# 
300 9 (3.00) 0.90 (0.11 - 7.54) N/A 

Bethesda  IV  268 131 (48.88) 1.63 (0.75 - 3.52) 0.89 (0.29 - 2.73) 
Large thyroid 

gland$, # 

169 163 (96.45) N/A N/A 

Abnormal TSH 300 40 (13.33) 1.72 (0.69 - 4.28) 1.68 (0.45 - 6.22) 
Post-op PTH  

< 14.9 pg/mL 
270 123 (45.56) 13.00 (4.42 - 38.28) N/A 

 

$: Number of subjects with large thyroid gland and 24-hr hypocalcemia = 0  

#: Number of subjects with pre-op Ca < 9 and permanent hypoPT = 0, retrosternal goiter and 
permanent hypoPT = 0, non-large thyroid gland and permanent hypoPT = 0, non-post-op PTH 
<14.9 and permanent hypoPT = 0 
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 3 Predictive power  24 hr post-operative hypocalcemia  CaReBe’s 

TiP Score 

Cutpoint Sensitivity Specificity 
Correctly 

classified 
LR+ LR- 

( 0 ) 100.00% 0.00% 15.94% 1  

( 1 ) 100.00% 1.72% 17.39% 1.0175 0 

( 2 ) 100.00% 25.86% 37.68% 1.3488 0 

( 3 ) 81.82% 63.79% 66.67% 2.2597 0.285 

( 4 ) 18.18% 93.10% 81.16% 2.6364 0.8788 

( 5 ) 0.00% 98.28% 82.61% 0 1.0175 

( >5 ) 0.00% 100.00% 84.06% 0 1 

ROC = 0.7547, Observation 69 

 

 1 

 

  3  1  predictive power  CaReBe’S TiP score  24 hr post-
operative hypocalcemia   6   69   sensitivity, 
specificiry, LR+, LR-   ROC area  score  0.7547  
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 4 Odds ratio  Clinically significant hypocalcemia (CSH)  Permanent 

hypoparathyroidism  score  Pradeep 

Factors 

Subjects 

with 

available 

data 

Subject with 

score 1, 

n(%) 

Risk of CSH Risk of permanent 

hypoparathyroidism 

Univariate OR  

(95% CI) 

Univariate OR (95% 

CI) 

Men > 60 yr  

or post-menopausal 

women 

300 219 (73.00) 1.19 (0.24 -5.87) 0.30 (0.11 - 0.86) 

TSH < normal$ 288 37 (12.85) N/A 1.93 (0.52 - 7.25) 

Pre-op Ca < 8 mg/dL# 147 0 (0.00) N/A N/A 

Pre-op vit D < 20 

ng/mL$ 
24 6 (25.00) N/A 1.6 (0.12 - 21.59) 

Post-op PTH < 10 

pg/mL+ 

270 109 (40.37) 13.84 (1.70-
112.50) 

N/A 

Post-op Calcium < 7.5 

mg/dL$ 

272 13 (4.78) N/A 3.74 (0.74 - 18.8) 

Preserved PTG  2  300 15 (5.00) 2.23 (0.26- 
19.11) 

9.06 (2.48 -33.02) 

Nodule > 4 cm  240 70 (29.17) 0.96 (0.18- 5.07) 0.72 (0.19 - 2.69) 

vit D: Vitamin D, PTG: parathyroid gland, $: number of subjects with TSH < normal and CSH = 0, any value of pre-op Vit D and 

CSH = 0, non-post-op Calcium < 7.5 and CSH = 0, #: number of subjects with pre-op Ca < 8 = 0 

+: number of subjects with non-post-op PTH < 10 and permanent hypoPT = 0 
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 4 
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 3. 

  thyroid lobe  
Mohebati18  4 . 

  
ultrasonography20, 21  
thyroid lobe 

  4. 
 36 

 
 Pradeep 

 10 pg/mL 

 (CSH)  

 ROC curve  
 2 

 score  Pradeep 

 
7, 22, 23

 2 
 

 
24-27  

 1         
parathyroid  autotransplantation 

 
  

 (central neck dissection) 
  

 1. 
  pre-operative vitamin D 
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 2.  

 logistic regression  
  

  

  1. 
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 3. 

 
  

(prospective study) 
  

  
 

 
   

 completion thyroidectomy 
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