
Analysis of the factors that have an effect on hypocalcemia 
following thyroidectomy

Objective: The incidence of and risk factors for hypocalcemia following thyroidectomy were evaluated in this study. 

Material and Methods: One hundred and ninety thyroidectomy patients were evaluated retrospectively for factors 
that might contribute to postoperative hypocalcemia; age, hyperthyroidism, malignancy, the extent of surgery (to-
tal/near total/subtotal thyroidectomy), cervical lymph node dissection, and incidental parathyroidectomy.  

Results: The rate of transient hypocalcemia/hypoparathyroidism was 19.47%, with a permanent hypoparathyroi-
dism rate of 4.74%. Factors affecting the development of transient hypocalcemia were found as being operated for 
hyperthyroidism, and use of total thyroidectomy as the surgical method. Total thyroidectomy increased the risk of 
postoperative hypocalcemia by 3.16 fold. Patients undergoing operations for hyperthyroidism had a 2.3 fold increa-
se, and those undergoing total thyroidectomy had a 3.16 fold risk of postoperative hypocalcemia.  

Conclusion: Hyperthyroidism surgery and total thyroidectomy lead to a higher risk of developing early postoperati-
ve or transient hypocalcemia. According to our results, no significant relationship could be established between any 
of the study parameters and persistent hypocalcemia.
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INTRODUCTION
Thyroidectomy meaning partial or complete removal of thyroid tissue is among the most frequently 
performed surgical procedures in general surgery and endocrine surgery clinics. The selected surgical 
procedure in thyroid diseases requiring surgery should allow elimination of the disease, as well as keep-
ing postoperative complications to a minimum (1, 2).

Hypocalcemia, whether symptomatic or not, is common after thyroid surgery. It usually occurs in the 
first days after surgery. In some cases, exogenous replacement therapy is needed (3). Permanent hypo-
parathyroidism occurs in 0.5 to 2.9% of patients undergoing bilateral subtotal resection and in 0-33% of 
patients undergoing total thyroidectomy (4-6). In this study, the incidence of temporary and permanent 
hypocalcemia following total, near total and bilateral subtotal thyroidectomy performed in our clinic 
during the last 3 years and the relationship of hypocalcemia with surgical, clinical and biological factors 
of interest were analyzed retrospectively.

MATERIAL AND METHODS
In this study, data on 195 consecutive patients who underwent total, near-total or bilateral subtotal 
thyroidectomy in Gaziosmanpaşa Taksim Training and Research Hospital, Department of General Sur-
gery during January 2010-January 2013 were evaluated retrospectively. Preoperatively, all patients 
were asked to complete consent forms. Gaziosmanpaşa Taksim Training and Research Hospital Ethics 
Committee approved this study (Decision Date: 02/20/2013, Decision No: 14). Data including age, 
sex, complaints, hyperthyroidism, serum alkaline phosphatase (ALP) and albumin levels, secondary 
operations, thyroidectomy type (total, bilateral subtotal, near-total), pathological diagnosis, inciden-
tal parathyroidectomy, postoperative complaints, signs and symptoms, early and late calcium values ​​
were recorded. Five patients who did not comply with the post-operative follow-up protocol, had a 
concomitant thyroid and parathyroid pathology, and who had hypocalcemia due to previous thyroid 
surgery were excluded from the study. Free T3, T4, TSH, total calcium, albumin, phosphorus, serum 
levels of ALP was measured in the preoperative period. The thyroid gland was evaluated by ultra-
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sonography (additional tomography in case of retroster-
nal extension), by technetium-99m scintigraphy in case of 
hyperthyroidism, and by fine needle aspiration biopsy for 
clinical and/or radiological suspicion of cancer. Patients with 
preoperative symptoms and signs of thyrotoxicosis have 
been operated after reaching euthyroid state.

The surgical procedures were classified according to Kebe-
bew and Clark classification. The complete removal of thy-
roid tissue was called “total thyroidectomy” , leaving less than 
2 grams of thyroid tissue on one side and contralateral total 
lobectomy”near-total thyroidectomy”, leaving 4-8 grams of 
thyroid tissue on both lobes and removal of the isthmus and if 
present pyramidal lobe “bilateral subtotal thyroidectomy”.

Regardless of complaints, data on postoperative respiratory 
distress, sound quality, Chvostek, Trousseau’s signs and other 
possible complications were recorded; serum total calcium 
levels in the 24 and 48 hours of surgery, the 7th postopera-
tive day, 1st and 3rd month examinations and TSH and calcium 
values were also recorded.

Postoperative calcium values less than 8 mg/dL were accept-
ed as “biochemical hypocalcemia”, while patients describing 
paresthesia in the extremities and around the mouth, with 
Chvostek’s and Trousseau’s signs were recorded as “symptom-
atic hypocalcemia “. Oral calcium and vitamin D replacement 
therapy was started for patients with symptoms and/or serum 
calcium levels below 8 mg/dL and those patients requiring re-
placement therapy longer than six months and/or serum PTH 
levels below 15 pg/mL were evaluated as “permanent hypo-
calcemia”.

Statistical Analysis
When retrospectively evaluating the previously mentioned 
data obtained from 190 patients, mean, standard deviation, 
rate and frequency values ​​were used for descriptive statistics. 
Data analysis were performed with chi-square test (or Fischer 
test if chi-square test conditions cannot be achieved) and lo-
gistic regression analysis test.

RESULTS
The mean age of 190 thyroidectomy patients in our series was 
46.5±13 years (14-82 years). There were 162 female (85.3%) 
and 28 (14.7%) male patients (Table 1). Hypocalcemia was de-
tected in 46 patients (24.21%), 37 of them (19.47%) had tran-
sient and 9 patients (4.74%) had persistent hypocalcemia (Fig-
ure 1). Forty (24.6%) out of 162 female patients, and 4 (14.2%) 
out of 28 male patients experienced hypocalcemia (Fig. 2, 
Table 1). 101 patients (53.16%) were above 50 years old, and 
89 (46.84%) were under 50 years. Symptomatic hypocalcemia 
was present in 30 (29.7%) patients under the age of 50, and in 
16 patients aged 50 and over (18%). There were no significant 
differences according to age groups in the development of 
post-operative hypocalcemia (p=0.38) (Table 1).

Out of 190 thyroidectomy patients, 30 were hyperthyroid 
(15.8%), and 160 were euthyroid (84.2%); hypocalcemia was 
detected in 14 patients (46.6%) with hyperthyroidism and 32 
(20%) euthyroid patients. In the group that developed early 
hypocalcemia, the rate of hyperthyroidism was significantly 
higher than the group that did not have hypocalcemia (odds 
ratio: 3.5) (95% CI: 1.55 to 7.91) (p=0.002). The rate of hyperthy-
roidism in the group that developed permanent hypocalcemia 
were not significantly different from both the group with tran-
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Table 1. Data stratified by groups

	 Hypocalcemia	 Temporary hypocalcemia	 Permanent hypocalcemia	 Normocalcemia 
	 (n=46, 24.1%)	 (n=37, 19.4%)	 (n=9, 4.7%)	 (n=144)	

Female 	 42	 35	 7	 120	
p=0.184

Male	 40	 2	 2	 24	

Hyperthyroidism	 14	 12	 2	 16	
p=0.002

Euthyroidism	 32	 25	 7	 128	

Total thyroidectomy	 42	 34	 8	 104	

Near-total thyroidectomy	 3	 2	 1	 13	 p=0.008

Bilateral subtotal thyroidectomy	 1	 1	 0	 27	

Cervical dissection	 3	 2	 1	 8	 p=0.567

Central dissection	 3	 1	 0	 1	

No dissection	 1	 34	 8	 135	

Primary surgery	 42	 33	 9	 128	
p=0.415

Secondary surgery	 4	 4	 0	 16	

Benign	 33	 25	 8	 106	
p=0.803

Malignant	 13	 12	 1	 38	

Incidental two parathyroidectomy	 2	 2	 0	 2	

Incidental single parathyroidectomy	 6	 6	 0	 10	 p=0.081

No parathyroidectomy 	 38	 29	 9	 132
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sient hypocalcemia and the group that did not develop hypo-
calcemia (p=0.11) (Figure 1, Table 1).

One hundred-forty-six patients underwent (76.8%) total thy-
roidectomy, 16 (8.4%) near total thyroidectomy, and 28 (14.7%) 
bilateral subtotal thyroidectomy (Table 1). Early postopera-
tive hypocalcemia was detected in one patient with bilateral 
subtotal thyroidectomy (3.5%), in 3 patients with near-total 
thyroidectomy (18.7%), and in 42 patients with total thyroid-
ectomy (28.76%). The group with total thyroidectomy was 
found to be significantly different in terms of early postopera-
tive hypocalcemia as compared to other groups (Odds ratio: 
4.03) (95% CI: 1.36 to 11.99) (p=0.001). There was no significant 
difference between the three groups in terms of permanent 
hypocalcemia (Fig. 2, Table 1).

Thirteen patients (6.84%) received either central (2 patients) 
or modified radical (11 patients) lymph node dissection, 4 
(30.8%) of those patients developed postoperative hypocal-
cemia, 1 of which was permanent (Table 1). The early postop-
erative hypocalcemia rate in the group that did not undergo 
lymph node dissection was 23.7%,when patients with lymph 
node dissection was compared to those who did not, there 
was no significant difference in terms of temporary or perma-
nent hypocalcemia development (p=0.567) . 

One hundred sixty-seven patients (87.9%) underwent their 
first thyroid surgery, whereas 23 (12.1%) were operated for 
the second time. Eleven of these 23 patients who underwent 
surgery for the second time had multinodular goiter, 10 
for carcinomas, 2 were operated due to recurrence of toxic 
multinodular goitre. Early postoperative hypocalcemia was 
detected in 42 of the patients who had their first thyroid 

surgery (25.15%), and in 4 patients (17.4%) who had been 
operated for the second time. Out of these 4 patients one 
had been operated for carcinoma, one for recurrent multi-
nodular goiter, and 2 due to recurrent toxic multinodular goi-
tre. Two out of 2 patients who were re-operated for recurrent 
toxic multinodular goitre developed transient hypocalcemia. 
When patients with primary surgery were compared to those 
with second surgeries, the two groups were not significantly 
different in terms of postoperative hypocalcemia (p=0.415) 
(Table 1).

According to pathology reports 139 of the patients had benign 
(73.2%), and 51 had malignant (26.8%) disease. Early postop-
erative hypocalcemia was detected in 13 patients (25.5%) with 
malignancy, and 33 (23.74%) patients with benign disease 
(Table 1). In terms of development of postoperative hypocal-
cemia, patients with malignant pathology and those with be-
nign pathology did not show a significant difference between 
the two groups (p=0.8).

Hypocalcemia was identified in eight (40%) patients among20 
(10.5%), with incidentally detected parathyroidectomy on pa-
thology reports (Table 1). Incidental parathyroidectomy rate 
was 8.3% in normocalcemic patients, while this rate was 21.6% 
in patients with transient hypocalcemia. Incidental parathy-
roidectomywas not observed in any patients with permanent 
hypocalcemia. Incidental parathyroidectomy of two parathy-
roid glands was found in4 patients, 2 (50%) of these patients 
had transient hypocalcemia, the rate of transient hypocalce-
mia was determined as 17.1% in patients without any para-
thyroid gland removal and a significant difference between 
these groups was not found due to very low number of cases 
(p=0.081).

DISCUSSION
Hypocalcemia following thyroid surgery is one of the main 
concerns for a surgeon, when severe it can lead to serious 
complications, with requirement of intravenous calcium re-
placement to relieve clinical symptoms (7).

Although in most patients hypocalcemia recovers spontane-
ously, permanent hypocalcemia may be seen when the para-
thyroid glands are permanently damaged (8-10). In untreated 
patients with permanent hypoparathyroidism, serious compli-
cations such as cataracts, calcification of the basal ganglia and 
cerebellum, and papilla edema might develop (11-13). There-
fore, postoperative calcium levels should be measured. In our 
patients serum levels of total calcium was determined before 
surgery, and the first and second days after surgery, if symp-
toms of hypocalcemia developed in patients calcium and 
PTH levels were measured immediately. These patients had 
their calcium levels checked daily until discharge, followed by 
weekly measurements of calcium and phosphorus in the out-
patient clinics.

In this study, postoperative transient hypocalcemia was calcu-
lated as 19.47%. Several studies report this ratio to be between 
1.6% and 40% (14, 15). Rates of permanent hypocalcemia after 
thyroid surgery are reported to be 0.6 to 4.7% in various stud-

Figure 1. Comparison of serum calcium and thyroid hormone 
status
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Figure 2. Comparison of serum calcium and surgical 
technique

N
um

be
r o

f P
at

ie
nt

s

71.2%

81.7%
76.4%

28.8%

18.8% 3.6%

Normocalcemia

120

100

80

60

40

20

0
Hypocalcemia

Total thyroidectomy

Near-total thyroidectomy

Bilateral subtotal thyroidectomy



ies (14, 16, 17). In our study, the 4.7% rate of permanent hypo-
calcemia is consistent with the literature.

The mechanism of hypocalcemia after thyroidectomy is not 
precisely disclosed, although it is accepted to be multifacto-
rial; factors like surgical technique, not being able to preserve 
the parathyroids (parathyroid injury, edema, infarction, isch-
emia), incidental parathyroidectomy, extent of thyroidectomy, 
hyperthyroidism, malignancy, secondary thyroid procedures, 
lymph node dissection can be considered as etiologic factors 
(14, 15).

Entrapment of calcium in the bones in hyperthyroidism can 
cause a decrease in serum calcium. When normal parathyroid 
function is proven, this “hungry bone syndrome” is accepted 
as the most likely cause of hypocalcemia (18). Wingert et 
al. (19) have shown that the risk of transient hypocalcemia 
after thyroid surgery is 20 times higher in Basedow-Graves’ 
disease than other diseases. In our study, 14 of 30 patients 
with hyperthyroidism (46.7%) developed hypocalcemia. In 
our series, the rate of hypocalcemia after hyperthyroidism 
surgerywas2.3 times higher than non-toxic goiter surgery. 
The presence of hyperthyroidism was detected as one of the 
independent factors to effect the development of postop-
erative hypocalcemia.

Halsted (20) first defined capsular dissection technique, and 
recently some authors, mainly Norman Thompson and Leigh 
Delbridge (21, 22), have emphasized this method. In this tech-
nique, the inferior thyroid artery is not ligated, and in order 
to avoid injury to the vessels of the parathyroid gland its ter-
tiary branches are individually ligated in the thyroid capsule. 
Parathyroid glands are released together with their vessels on 
the thyroid capsule. Intraoperative trauma to the parathyroids 
during exposure or unnoticed removal of the parathyroid 
glands can disrupt parathyroid functions (23, 24).

The extent of thyroidectomy has a significant relationship 
with the frequency of postoperative hypoparathyroidism. In 
decreasing order, the incidence of hypocalcemia is in the form 
of total thyroidectomy, subtotal thyroidectomy and hemithy-
roidectomy (25). Dissection carried around the parathyroid 
glands, and in particular, efforts to isolate the RLN in this re-
gion can lead to venous congestion and edema. In addition, 
ligation of thyroid veins is among the causes of venous stasis. 
Venous stasis and edema, even for a while, slows down para-
thyroid function and may cause a temporary hypoparathy-
roidism continuing up to a week or more after surgery.

Erbil et al. (26) reported in a prospective clinical study that hy-
poparathyroidism rate in patients who underwent near-total 
thyroidectomy (9%) are lower than patients who underwent 
total thyroidectomy (26%). In this study, it is emphasized that 
near-total thyroidectomy may be preferable in benign thyroid 
diseases in order to reduce the complication of hypoparathy-
roidism. In our study, the extent of thyroidectomy was found 
as an independent risk factor for the development of early 
postoperative hypocalcemia. In our study, early hypocalcemia 
rate after total thyroidectomy was 28.76%, while it was 18.75% 

in near-total thyroidectomy, and was 3.6% in bilateral subtotal 
thyroidectomy. 

In our study of 4 (30.8%) patients out of 13 who underwent 
lymph node dissection were found to have hypocalcemia. 
One of them was permanent. This ratio was 23.7% in patients 
without dissection. Although this finding is statistically insig-
nificant, the small number of cases suggests that this should 
be confirmed by a study containing a higher number of cases.

The rate of inadvertently removed parathyroid is reported to 
be 5-10% (27, 28). Although a single functioning parathyroid is 
reported to be sufficient for maintenance of calcium balance, 
publications stating that at least two of the glands should be 
removed to result in temporary or permanent hypoparathy-
roidism due to incidental parathyroidectomy are also present 
(16, 29, 30). In our study, the rate of incidental parathyroidec-
tomy was found to be 10.5%. Incidental parathyroidectomy 
rate was 8.3% in normocalcemic patients, while it was 21.6% 
in patients with transient hypocalcemia . Incidental parathy-
roidectomy was not detected in any patient who developed 
permanent hypocalcemia. 50% of patients (in 2 of 4 patients 
)with incidental parathyroidectomy of two glands developed 
transient hypocalcemia, whereas transient hypocalcemia was 
seen in 17.1% of patients without  removal of any parathyroid 
gland. Although there was no significant difference between 
the groups, we believe that the small number of patients in 
our study has an effect on these results. 

Hypoparathyroidism rates after total thyroidectomy for car-
cinoma ranged from 0.6% to 25% (30-32). In these patients, 
because the posterior capsule is also removed with the thy-
roid, parathyroid glands are at high risk of injury (33, 34). In our 
study early postoperative hypocalcemia developed in 23.7% 
of patients without carcinoma, and in 13 of 51 patients (25.5%) 
with carcinoma. Presence of carcinoma was not found as a sig-
nificant factor for the development of hypocalcemia.

In various publications,the rate of hypocalcemia after second-
ary surgery is reported as 2 to 10 times higher than the rate af-
ter primary surgery. Lefevre et al. (17) in their studies involving 
685 patients reported a transient hypocalcemia rate of 5% and 
a permanent hypocalcemia rate of 2.5% after secondary thy-
roidectomy. Chao (35) and Menegaux (36) determined a gen-
eral hypoparathyroidism rate of 6.95% and 3.6% in secondary 
surgeries, respectively. In our study, 23 patients (12.1%) fall 
into this group, and 4 (17.4%) showed postoperative transient 
hypocalcemia. In our study, a secondary surgical intervention 
was not found as a significant factor for the development of 
hypocalcemia.

In several studies, gender is indicated as a risk factor for sur-
gical complications. According to Thomusch et al. (37) tem-
porary or permanent recurrent laryngeal nerve damage, and 
permanent or temporary hypoparathyroidism is seen more 
frequently in women. in our study the number of female pa-
tients was 162, while the number of male patients was 28, with 
a female/male ratio of approximately 6 to 1. Postoperative 
transient hypocalcemia was detected in 7.1% of male patient-174
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sand in 21.6% of female patients. Although we have found that 
female patients experienced transient hypocalcemia approxi-
mately three times more, there was no statistical significance 
between gender and the development of post-operative hy-
pocalcemia. The small number of male patients in our study is 
thought to be effective on this finding.

There is conflicting information in various studies regarding 
the effects of age in the development of postoperative hypo-
calcemia (15, 38-40). In our study 101 patients (53.16%) were 
aged over 50, and 89 (46.84%) were under 50 years of age. 
Thirty (29.7%) patients under the age of 50, and 16 patients 
aged 50 and over (18%) had symptomatic hypocalcemia. 
There was no significant difference between groups in terms 
of postoperative hypocalcemia development.

In addition to all hypocalcemia reasons mentioned above, 
the importance of vitamin D levels has been known for years. 
In patients with low vitamin D levels, calcium released from 
bone stock is insufficient therefore, a calcium level that might 
remain asymptomatic may become symptomatic (41, 42). In 
the clinical study conducted by Erbil et al. (40) a 500-fold, in-
creased risk of hypocalcemia was reported in patients who un-
derwent total thyroidectomy with a vitamin D level of below 
15 ng/mL.

Study Limitation
The limited number of cases is the most important limitation 
of this study. 

CONCLUSION
Early postoperative hypocalcemia rate was found to be sig-
nificantly higher in patients who underwent surgery due to 
hyperthyroidism than those without. Early postoperative hy-
pocalcemia rate was found to be significantly higher in those 
who had undergone total thyroidectomy, than those treated 
by near total and bilateral subtotal thyroidectomy. Age, gen-
der, secondary operation, malignancy, neck dissection and 
incidental parathyroidectomy were found to have no statis-
tically significant effect on hypocalcemia. In our series, tem-
porary (19.5%) and permanent (4.7%), hypocalcemia rates are 
consistent with the literature. 
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