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with renal failure, concomitant parathyroid disease, and 
patients in whom TT was offered as part of another onco-
logic procedure i.e., total laryngectomy. IP was defined 
as the presence of parathyroids on permanent histology 
and was assessed in relation to the postoperative transient 
or permanent hypocalcemia. Additional data collected 
included patient age, gender and co-morbidities, periop-
erative parathyroid hormone (PTH) levels, central com-
partment lymph node dissection, number and position of 
parathyroid glands identified in the surgical specimen, 
and histologic diagnosis. 

Preoperative total serum calcium, phosphate, mag-
nesium, and albumin were measured for every case us-
ing standard laboratory methods (Advia 1800 Chemistry 
System, Siemens Healthineers, Germany). Albumin-cor-
rected calcium was calculated according to the formula: 

“Corrected calcium” = serum calcium + 0.8 x (4 - serum albumin)

Postoperative serum calcium was monitored ev-
ery twelve hours until three consecutive measurements 
within the normal values of calcium were obtained, and 
patients were discharged. In addition, the PTH level was 
measured in every patient on the first postoperative day. 
Normal values of calcium were considered between 8.0 
and 10.6 mg/dl. Hypocalcemic patients received oral 
supplementation therapy, even if asymptomatic when the 
level of calcium was between 7.5 to 8.0 mg/dl. Oral sup-
plementation therapy was in the form of oral calcium car-
bonate, 3 g per day (1 g every 8 hours), alfacalcidol, 1 μg 
every 8 hours, and magnesium pidolate. Intravenous (IV) 
calcium gluconate in the form of infusion was adminis-

tered to the patients, together with an oral supplementa-
tion regimen, if serum-corrected calcium levels were be-
low 7.5 mg/dl (20 ampules of calcium gluconate in 1 Lt 
of normal saline, 40 ml/h). Permanent hypocalcemia was 
defined as hypocalcemia requiring medical supplementa-
tion for more than six months after surgery.

Data analysis was performed using IBM SPSS Sta-
tistics for Windows, Version 25.0 (IBM Corp., Armonk, 
NY, USA). Patients with parathyroid glands present in 
histology, e.g., IP after TT, were compared with patients 
without any parathyroid glands present in histology. 
Categorical variables were compared between the two 
groups using the chi-squared test or Fisher’s exact test. 
Mean [standard deviation (SD) in brackets] was used as a 
summary statistic for normally distributed variables and 
median [interquartile range (IQR) in brackets] for non-
normally distributed variables. Differences in PTH per-
cent change [100 x (preoperative-postoperative)/preop-
erative PTH] between groups were tested with non-para-
metric tests (Mann-Whitney U and Kruskal-Wallis tests). 
For significant associations in the univariate analysis, we 
estimated odds ratio (OR) or beta [95 % confidence in-
terval (95 %CI)] with logistic or linear regression modes, 
respectively, adjusting for gender and age.

Results 
Overall, 304 patients underwent TT with a mean age 

of 51 years, of whom the majority were females (70.5 %). 
Population characteristics are shown in Table 1. Malig-
nancy (thyroid cancer) was confirmed histologically in 
166 (54.4 %) patients, and lymph nodes were present in 
13 (4.3 %) histology samples. A total of 108 cases (35.5 
%) had parathyroids present on histology. Of them, 93 
patients had one parathyroid gland unintentionally re-
moved during the procedure, while 15 had at least two. 
Among a total of 124 parathyroids present on histology, 
79 (63.7 %) were extracapsular and 45 (36.3 %) intracap-
sular. No glands were reported to be surrounded entirely 
by thyroid parenchyma. 

Postoperatively there was a median 48.1 (IQR: 21.0-
77) % change in PTH and 7 (4.2-12) % change in cal-
cium levels. Postoperative hypocalcaemia (<8.0 mg/dL) 
occurred in 84 (27.6 %) subjects of whom 11 (3.6 %) 
patients had severe hypocalcaemia (<7.5 mg/dL) and re-
quired both oral and IV supplementation.  

Table 2 presents the associations of parathyroid gland 
presence in histology with TT related factors as given by 
univariate analysis. IP was significantly associated with 
postoperative hypocalcaemia (OR: 5.0, 95 %CI: 2.9-8.6, 
p <0.001) and with higher drop in PTH (% change PTH:  
beta: 22.5 (95 %CI: 16.5-30.6, p <0.001). The presence 
of lymph nodes in histology was also associated with a 
higher risk for concomitant IP (OR: 4.2, 95 %CI: 1.3-
14.2, p =0.019). There was no significant association of 
IP with malignancy. Surprisingly, when we compared one 
with at least two parathyroid glands in histology, there 
were no significant differences between the groups (Ta-
ble 3). 

Table 1: Demographic and clinical characteristics of the 304 
consecutive patients who underwent total thyroidectomy in 
our tertiary referral center and were prospectively assessed.

Characteristic

Age (years) 51 ± 14

Females 215 (70.5)

Thyroid cancer 166 (54.4)

Lymph nodes present in histology 13 (4.3)
Parathyroid glands present in 
histology 108 (35.5)

Preoperative calcium (mg/dL) 9.3 (9.1-9.5)

Postoperative calcium (mg/dL)1 8.6 (7.9-9)

Percentage of Calcium change 7 (4.2-12)

Postoperative hypocalcaemia2 84 (27.6)

Preoperative PTH (pg/mL) 65.3 (48-83.1)

Postoperative PTH (pg/mL) 34 (13.6-50)

Percentage of PTH change 48.1 (21-77)
Values are expressed as mean ± standard deviation, number of patients 
with percentage in brackets, or median with interquartile range in 
brackets, 1: the lowest post-operative serum calcium during hospitaliza-
tion, PTH: parathyroid hormone, 2: defined as Calcium <8 mg/dL.




