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ABSTRACT 
Objective: Hypocalcemia is the most common complication encountered in patients after total thyroidectomy. The 
study was aimed to determine the effect of insitu preservation of parathyroid gland on serum calcium levels after 
total thyroidectomy. 
Material and Methods: This was a retrospective study carried out in the surgical department and chemical 
pathology department of Sheikh Zayed Medical College/Hospital, Rahim Yar Khan. Data of 150 patients was 
collected retrospectively since 2016 -2019, who underwent total thyroidectomy and recorded their database 
prospectively. Study subjects were divided into three groups by number of parathyroid gland (one PTG 
preserved=group1, two PTG preserved=group2 and >2 PTG preserved =group3). The total calcium, magnesium, 
vitamin D and parathyroid hormone (iPTH) levels were compared among the three groups. Effect of this 
preservation on the development of transient and permanent hypocalcemia was noted. 
Results: There were 28 patients in group 1, 55 in group 2 and 67 in group 3. The average age of the patients was 
45.4±11.7 years in group 1, 42.7±10.2 years in group 2 and 44.8±12.5 years in group 3. There were 19 Female and 
09 males in group 1, 42 Females and 13 males in group 2 and 49 female and 18 males in group 3. Pre-operative 
calcium level was 8.1±0.22mg/dl in group 1, 8.6±0.11mg/dl in group 2 and 8.8±0.37mg/dl in group 3. Post-operative 
calcium level was 7.2±.09mg/dl in group 1, 8.4±0.21mg/dl in group 2 and 8.6±0.31mg/dl in group 3 with p value 
<0.05. Transient hypocalcemia was developed in 53.5% patients in group 1, 10.9% in group 2 while none was 
observed in group 3. Permanent hypocalcemia developed in 7.1% in group 1 while no permanent hypocalcemia 
was seen in groups 2 and 3. 
Conclusion: Incidence of hypocalcemia can be significantly reduced in-situ preservation of atleast two parathyroid 
glands with intact blood supply during total thyroidectomy. Lesser preservation of parathyroid glands or its auto-
transplantation is independent risk factor for the development of postoperative hypocalcemia. 
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INTRODUCTION 
Total thyroidectomy is a time tested popular 

operative procedure for most of the thyroid diseases. 

But hypocalcemia/hypoparathyroidism is the most 

common complication after total thyroidectomy. 

Although thyroidectomy has become a safe 

procedure in the hand of skilled surgeons but 

preservation of all the four parathyroid glands along 

with their intact blood supply is still quite a challenge. 

The incidence of transient hypocalcemia is reported 

to be 10-46% after total thyroidectomy whereas 

permanent hypocalcemia is noted to be as high as 

43% in some studies [1]. Development of such 

complication postoperatively not only prolongs the 

hospital stay of the patient thus increasing the 

chances of getting infection but also the cost of 

medication and frequent biochemical testing is 

required making the procedure more expensive. 

While the use of lifelong calcium supplements and 

vitamin D is also quite cumbersome for the affected 

patients. Injury to parathyroid gland’s causes 

hypocalcemia which may result due to ligation of 

gland vascular supply, accidental removal, careless 

use of electro-cauterization or destruction of the 

gland due to hematoma formation [2,3]. Frequency of 

incidental parathyroidectomy happens to be 5.2% to 

21% [4-6] in some studies making it an independent 

risk factor for the development of postoperative 

hypocalcemia. 

Some studies have recommended to auto-transplant 

the un-intentionally removed or de-vascularized 

parathyroid gland in order to decrease the incidence 

of hypocalcemia [7,8] while others have documented 

an increased incidence of transient or permanent 

hypoparathyroidism with parathyroid auto-

transplantation [9-11]. There are interestingly few 

studies which have reported no relationship of total 

thyroidectomy to this complication [12,13,14]. Hence 

the effect of auto-transplantation of parathyroid gland 

on postoperative development of hypoparathyroidism 

is not fully understood. Moreover, development of 

Correspondence: Dr. Muhammad Tariq Ghafoor, Associate 
Professor of Surgery, Sheikh Zayed Hospital, Raheem Yar 
Khan Pakistan 
 
Email: tariqghafoor55@gmail.com  
 
Received: 13 May 2020; Revised: 01 Jul 2020; Accepted: 10 Aug 2020 



Effect of in situ preservation of parathyroid gland on calcium level after total thyroidectomy  

 

Pak J Pathol. 2020; Vol. 31 (3): 69-73.   70 
 

hypoparathyroidism/hypocalcemia in relation with the 

number of in-situ preserved parathyroid gland still 

needs to be established. This study was designed to 

estimate the frequency of hypocalcemia (transient/ 

permanent) in patient with total thyroidectomy and 

also to evaluate the role of in-situ preservation of one 

and more than one parathyroid gland in order to 

prevent transient hypocalcemia in such patients. 
 

MATERIAL AND METHODS 
We retrospectively collected the data of 150 

patients selected for total thyroidectomy and the 

study was conducted on a data base. All the 

surgeries were performed by the author himself or 

under direct supervision and followed prospectively 

over the period of six months. We included all the 

patients selected for total thyroidectomy and the 

exclusion criteria was malignant tumors of thyroid, 

preoperative hyper or hypocalcemia, reoperation, 

chronic kidney disease or incomplete data collection. 

Preoperative management included the collection of 

patient demographic data and blood sample for 

Calcium, Magnesium, Vitamin-D and iPTH levels 

early on the morning of operation. Calcium and 

Magnesium levels were analyzed on Backman 

Coulter 680(USA) in the Department of Chemical 

Pathology, Sheikh Zayed Medical college/hospital but 

Vitamin D and iPTH were determined by 

electrochemilumin-escence technique (USA). 

Transient hypocalcemia was defined as decreased 

serum calcium levels (<8 mg/dl) regardless of sign 

and symptoms and need of calcium after surgery and 

absence when followed in the first month. And iPTH 

levels in normal (lower range) while permanent 

hypocalcemia with low calcium levels along with 

subnormal or undetectable iPTH four months after 

the surgery. We used the conventional capsular 

dissection technique and the parathyroid glands 

attached to the dorsal surface of thyroid gland were 

identified and retained in situ with possibly intact 

vascular supply. We tried to identify and preserve 

maximum parathyroid glands. The cases with auto-

transplanted parathyroid gland in the ipsilateral 

sternocleidomastoid muscle were excluded in order 

to reduce the bias. The patients with normocalcemia 

and clinically no discomfort were discharged on 2nd or 

3rd post-operative day and others were given oral or 

parenteral calcium supplements and vitamin D on 

case to case basis. Follow up of these study subjects 

was done rigorously in the OPD with calcium, vitamin 

D/iPTH (if indicated) every month after discharge until 

six months. Data was collected and approval of the 

ethical review board was taken. All the patients were 

given written Informed consent for collection of their 

demographic and clinical data. 

Data Analysis: Statistical analysis was done using 

the SPSS19.Continuous variables were presented as 

mean ± SD and the groups were compared by 

student t test. Anova was applied to compare the 

calcium levels in the three group pre and post 

operatively. P value <0.05 was considered 

statistically significant. 

 

RESULTS  
Based on the inclusion and exclusion 

criteria,150 patients were selected Table-1 shows the 

clinical characteristics of study subjects. We divided 

the patients in three groups who underwent total 

thyroidectomy. The group 1 had one parathyroid 

gland preserved insitu, group 2 patients had two 

parathyroid glands preserved in situ and group 3 had 

more than two parathyroid glands preserved in situ. 

There were 28 patients in group 1, 55 in group 2 and 

67 in group 3. The mean age of the patients was 

45.4±11.7 years in group 1, 42.7±10.2 years in group 

2 and 44.8±12.5 years in group 3. In group 1, there 

were 68% female and 32% male patients, in group 2 

76% female and 24% male while in group 3 there 

were 73% female and 27 % male patients. Pre-

operative calcium level was 8.1±0.22mg/dl in group 

1, 8.6±0.11mg/dl in group 2 and 8.8±0.37mg/dl in 

group 3. In group 1, 15 patients (53.5%) developed 

transient hypocalcemia and 2 (7.1%) patients 

suffered from permanent hypocalcemia. In group 2, 

only 6 (11%) developed transient hypocalcemia while 

in group 3, none of the patients developed transient 

or permanent hypocalcemia as shown in table 2. 

There was significant difference of pre- and post-

operative calcium level in group1 patients but in 

group 2 and 3 patients this difference was found to 

be statistically insignificant as shown in Table-3. 
 

Table 1:   Clinical Characteristics of study subjects 

Variables Gp.1 
(n=28) 

Gp.2 
(n=55) 

Gp.3 (n=67) 

Age(years) 45.4±11.7 42.7±10.2 44.8±12.5 
Gender 
(female/ 
male) 

 
19/9 

 
42/13 

 
49/18 

Diabetes 8 10 2 

Hypertension 21 13 1 
Graves’ 
disease 

10 7 3 

Thyroiditis 21 14 5 
Nodular goiter 15 13 7 
S/Calcium 
(mg/dl) 

8.1±0.22 8.6±0.11 8.8±0.37 

S/Mg  
(mmol/L) 

1.7±0.11 1.9±0.09 2.1±0.14 

iPTH (pmol/L) 5.49±1.59 5.54±2.01 5.82±1.79 
25(OH)D 
(ng/ml) 

47± 1.9 56±0.88 51±1.8 
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Table-2: Incidence of hypocalcaemia (transient/ 
permanent) in the three group (n=150). 

Gp No of insitu 
preserved 
parathyroid 
gland 

Total Transient 
hypocalcemia 
(%) 

Permanent 
hypocalcemia 
(%)  

1        1  28 15 (53.5) 2(7.1) 
2        2 55 6 (10.9) 0 (0) 
3      >2 67   0 (0) 0 (0) 

 
Table-3: In situ preserved Parathyroid gland and 
calcium level (mg/dl) among groups and the follow up 
results. 

  
Variable 

Preoperative 
calcium(mg/dl) 

Postoperative     
calcium(mg/dl) 

   P- 
value 

Group 1  8.3±0.11 7.2±.09 <0.05 
Group 2          8.7±1.1 8.4±0.21 NS 
Group 3          8.8±0.12 8.6±0.31 NS 

 

DISCUSSION  

Since 1980s, thyroidectomy has become a 

useful surgical treatment for most of the disorders of 

thyroid gland due to worldwide use of 

ultrasonographic screening procedures but its 

postoperative complications are still beleaguering for 

most of surgeons and physicians. Mostly after thyroid 

surgery the well-known common complications are 

injury to the recurrent laryngeal nerve, bleeding and 

parathyroid insufficiency [15,16,17]. It has been 

observed that patient age, gender, preoperative 

calcium level, type and extent of thyroid surgery are 

usually associated with the development of 

postoperative hypocalcemia and parathyroid gland 

failure [18-21]. Currently there are no state-of-the-art 

guidelines available for the identification or 

preservation of parathyroid glands and the options 

studied in the literature are quite divergent. Our 

findings in this study do verify the results of previous 

studies but the insitu preservation of parathyroid 

gland was found tobe more promising than other 

variables. The relationship of the number of 

Parathyroids preserved and postoperative 

hypocalcemia has also been studied by Thomusch et 

al and stated it to be at least two, while Pottou et al 

[22,23] claimed it to be minimum three PGs to be 

visualized and preserved. Some authors have 

recognized the adverse outcome of active search and 

dissection as a major cause of devascularization of 

glands [24-26]. Our study aimed to observe the effect 

of insitu preservation of parathyroid glands on the 

development of transient or permanent hypocalcemia 

in relation with the minimum number of PG saved. 

The incidence of transient and permanent 

hypocalcemia in our study was observed to be 53.5 

and 7.1% respectively in group one while only 

transient hypocalcemia was observed in 10.9% cases 

with atleast two preserved PTG (Table-2 & 3). This 

frequency is comparable to previous studies of total 

thyroidectomy [27-31]. The patients who developed 

transient hypocalcemia were treated with oral calcium 

and vitamin D supplements and gradually, 

normalization of their calcium level was achieved 

within four weeks. Development of postoperative 

hypocalcemia is usually seen with parathyroid injury, 

extensive lymph nodes dissection, parathyroid 

devascularization and Grave’s disease [32-34]. In this 

study 20 patients with Graves’ disease were treated 

before the total thyroidectomy and the incidence of 

hypocalcemia was observed to be 18% This finding is 

also in agreement with the literature as higher 

incidence of postoperative hypocalcemia is reported 

to be associated with Graves’ disease [35]. 

Preservation of parathyroid gland could not 

be achieved due to different reasons for example 

they are located within or anterior to thyroid gland. 

On the other hand, if the removed parathyroid gland 

was placed intentionally into the muscle also resulted 

in failure of parathyroid gland. Our observation in the 

study were same as auto transplantation of the 

parathyroid gland was associated with immediate 

postoperative fall in calcium levels and these findings 

are in agreement with Hallgirimson et al [36] and 

Kihara et al [37]. Though mostly available data on 

auto transplantation of parathyroid gland has 

somehow overestimated its effect and under 

estimated the impact of insitu preservation of 

parathyroid gland on its function [38-41]. So, in our 

study, we did not observe any significant difference in 

the iPTH levels among the three groups by the end of 

six month follow up but we did observe that the 

recovery rate of the patients in group 2 and 3 were 

far noticeable    than group-1 and those with 

unintentional parathyroidectomy (72.1%/71.9% vs 

63%).There are two studies which have reported that 

if all the identified parathyroid gland are auto-

transplanted, it can significantly lower the risk of 

failure of parathyroid gland [42,43] but these findings 

are subjective to many confounding variables like 

variety of thyroid disorder, number of preserved or 

auto-transplanted parathyroid glands, number and 

types of neck surgeries. Preservation of atleast two 

functional parathyroid glands was found to be 

necessary to avoid postoperative hypocalcemia as 

stated by Attie and Kahafif [29] and it was also 

suggested by Wingert et al [28] that there is 

increased risk of hypocalcemia if more than two PGs 

are resected. These findings have strengthened our 

results in which no permanent hypocalcemia was 

found in group where atleast two parathyroid were 

preserved insitu. 
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CONCLUSION 

The most important factor for development of 

permanent hypocalcemia is the number of preserved 

parathyroid glands. Preservation of atleast two 

parathyroid glands insitu is a better strategy not only 

to avoid postoperative hypocalcemia but also 

ensures rapid recovery. Further prospective studies 

are required to observe and document the long-term 

effect on follow up and to confirm these findings 
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