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BACKGROUND and Objectives: Hypocalcemia is a commonly report-
ed complication after thyroid surgery. Many possible risk factors have
been identified. The purpose of this study is to analyze various risk
factors possibly associated with development of postoperative hypo-
calcemia after thyroid surgery by dividing the sample population into
postoperative hypocalcemia and normal calcium groups.

DESIGN: Retrospective

SETTING: Multiple centers in the Makkah region of Saudi Arabia
PATIENTS AND METHODS: Risk factors for postoperative hypocal-
cemia that were obtained for analysis include patient factors, periop-
erative blood parameters factors, disease-related factors, and surgical
factors. Postoperative hypocalcemia was defined as a reduction of the
total calcium level to <8.0 mg/dL. Hypocalcemic and normocalcemic
patients were compared by multivariate logistic regression.

MAIN OUTCOME MEASURES: Distinguish independent risk factors
for postoperative hypocalcemia after thyroidectomy.

SAMPLE SIZE: 215 patients.

RESULTS: The incidence of hypocalcemia was 52.1% (112 of 215 pa-
tients). According to multivariate analysis, statistically significant risk
factors for predicting postoperative hypocalcemia included postop-
erative parathyroid hormone level <10 pg/dL, inadvertent parathyroid
gland resection, and neck dissection surgeries.

CONCLUSION: The causes of postoperative hypocalcemia are multi-
factorial. Because many of these factors are modifiable, they should be
identified postoperatively to distinguish high-risk groups and imple-
ment early preventive measures.

LIMITATIONS: Retrospective with a relatively small size. We encour-
age additional prospective studies with a larger sample size in multiple
regions of the country, which might reveal further significant results.
CONFLICT OF INTEREST: None.
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ostoperative hypoparathyroidism leading to hy-
pocalcemia is caused mainly by impairment of
the parathyroid gland.”® It can lead to severe
morbidities affecting patient quality of life and requires
serial laboratory test monitoring, prolonged hospital-
ization, and treatment.* The incidence of hypocalce-
mia following surgery varies widely from 1.7% to 68%,
though different definitions may be to blame for this
variation.*¢” Hypocalcemia is defined by a total amount
of calcium in the blood below the lower limit of the
center-specific reference range. If there are signs or
symptoms along with it, it is called clinical hypocalce-
mia.? Postoperative hypocalcemia is often transient and
may be caused by an imbalance between electrolyte
levels and hydration, in addition to hypoparathyroid-
ism; however, approximately 10% of patients may de-
velop permanent hypocalcemia.”*® Biochemical hypo-
parathyroidism is defined as a decrease in parathyroid
hormone (PTH) level below the minimal normal limit of
the laboratory standard (usually 12 pg/mL) along with
hypocalcemia.® Transient or temporary hypoparathy-
roidism may last up to 6 months after surgery, while
permanent or persistent hypoparathyroidism exceeds
6 months.2? The mechanism of hypoparathyroidism de-
pends on the extent of dissection of parathyroid glands
or their vascular supply, which is attributed to thermal
injury, mechanical injury, or surgical removal. Surgical
removal of the parathyroid glands can be intentional
or inadvertent.>8'°The risk for postoperative hypopara-
thyroidism is associated with extensive bilateral thyroid
procedures, central neck dissection, retrosternal goiter,
autoimmune thyroid disease, inexperienced surgeon(s),
revision surgeries, and malignancy because it tends to
be treated aggressively.>1013
Clinical manifestations of hypocalcemia mainly in-
clude neurological and cardiac sequelae, which can
range from perioral and peripheral paresthesia to mus-
cle cramps, tetany, seizures, prolonged Q-T syndrome,
and confusion.”™ The purpose of this study was to ana-
lyze various risk factors possibly associated with the de-
velopment of postoperative hypocalcemia after thyroid
surgery by dividing the sample population into postop-
erative hypocalcemia and normal calcium groups.

PATIENTS AND METHODS

This retrospective statistical analysis was performed
on patients who underwent total thyroidectomy and
completion thyroidectomy in our centers, located in
the Makkah region of Saudi Arabia, between 2009 and
2020. The Institutional Review Board of King Abdullah
Medical City (KAMC), Makkah, Saudi Arabia, and the
National Biomedical Ethics Committee, King Abdulaziz
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City for Science and Technology (Protocol Number 14-
07-1433, Registration Number H-02-K-001) approved
this study. Patients requiring unilateral lobectomy or
subtotal thyroidectomy were excluded, and only those
who underwent total or complete thyroidectomy were
enrolled in the study. The protocol for this study re-
quired hospitalization of all patients for a minimum of
1 day after surgery to evaluate signs and/or symptoms
of hypocalcemia and to perform the required blood
tests. Demographic and clinical information, includ-
ing age, sex, type of surgery, and pathology, were
obtained. Biochemical parameters, including pre- and
postoperative PTH, pre- and postoperative total calci-
um, preoperative vitamin D, and preoperative albumin,
phosphorus, and magnesium levels, were also mea-
sured. Postoperative PTH and calcium were sent twice,
at 6 and 12 hours after surgery, and the lowest read-
ings were used in the analysis. The occurrence of any
hypocalcemic symptoms and the need for intravenous
calcium management after surgery were documented.
In this study, biochemical hypocalcemia was defined
as a total calcium level <8.0 mg/dL obtained from the
lowest reading during the hospital stay; total calcium
measurements were all corrected according to albumin.
Hypoparathyroidism was defined as a PTH level <10 pg/
dL, which was measured at 6 and 12 hours after surgery,
and the lowest reading was recorded and included in
the study. Patients returned 6 months after surgery, at
which time serum calcium and PTH levels were mea-
sured. Patients were diagnosed with permanent hypo-
calcemia when their calcium level persisted to be less
than 8 mg/dL at 6 months after surgery. Risk factors
were classified and examined according to patient fac-
tors, pre- and postoperative biochemical parameters,
surgical factors, and disease-related factors.

The data were analyzed using IBM SPSS version 25
(IBM Corporation, Armonk, NY, USA). Discrete variables
are displayed as count and percentage, while continu-
ous variables are expressed as mean and standard de-
viation (SD) when the data were normally distributed by
observation of histograms. Percentages were applied for
categorical variables as well. Comparisons between hy-
pocalcemic and normocalcemic groups were performed
using the Student’s t-test, analysis of variance, Kruskal-
Wallis test, or Mann-Whitney test according to the data
distribution and the number of both groups compared.
All variables that were considered risk factors for post-
operative hypocalcemia were integrated into a univari-
ate binary logistic regression analysis to identify relative
significant risk factors. Then, all significant risk factors
associated with postoperative hypocalcemia were inte-
grated into a multivariate logistic regression analysis to
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distinguish independent risk factors for postoperative
hypocalcemia. Using the backward likelihood ratio test,
multivariate logistic regression analysis was used to re-
move variables with P values >0.1. Odds ratios for sta-
tistically significant predictors are reported with corre-
sponding 95% confidence intervals.*' Differences with
P values <.05 were statistically significant.

RESULTS

Of the 215 patients, 160 (74.7%) were female and 55
(25.6%) were male, with a median (minimum-maxi-
mum) age of 45 (13-90) years, and most (74.4%) were
<55 years of age. In this study, all patients underwent
total removal of the thyroid glands; 190 (88.4%) under-
went total thyroidectomy in the same setting, and 25
(11.6%) underwent completion of thyroidectomy (two
stages of thyroidectomy). According to the data, post-
operative biochemical hypocalcemia (calcium level <8
mg/dL) developed in 112 (52.1%) patients. In the post-
operative hypocalcemia group, 66 (58.9%) patients
had symptoms of hypocalcemia and were diagnosed
with clinical hypocalcemia. Only 4 (3.9%) patients in
the normal calcium group had symptoms of hypocalce-
mia (P<.001) (Table 1).

Most patients were younger than 55 years of age in
both groups, and the median age (minimum-maximum)
was significantly lower in the hypocalcemia group than
in the normal calcium group (Table 2) (P=.025). The
number of female patients in each group was similar,
which indicates the female gender had no significant
effect on postoperative hypocalcemia in the present
study.

In terms of the biochemical blood test results before
surgery, patients in the hypocalcemia group had signifi-
cantly lower median (range) levels of magnesium and
higher levels of albumin (Table 2). Preoperative vitamin
D levels were similar in both groups, with 71.6% of all
patients exhibiting levels suggesting severe deficiency
(<25 ng/mL). Of the preoperative PTH estimates, most
patients in both groups had normal PTH levels, with no
significant difference. Postoperative hypocalcemia pa-
tients showed a significant reduction in the median val-
ue of postoperative PTH compared to the normal cal-
cium group (Figure 1) and the majority of PTH readings
(68.8%) in the hypocalcemia group were less than 10
pg/dL. The median value of preoperative calcium was
the same in both groups and did not reveal any signifi-
cant relation to postoperative hypocalcemia (P=.525).

Regarding surgical factors, patients with low calci-
um levels after surgery exhibited a higher incidence of
parathyroid tissue identified in their pathology report
in 39 cases (34.8%; P<.001), suggesting inadvertent

original article

Table 1. Postoperative hypocalcemia group and normal calcium level after

thyroidectomy.

Hypocalcemia

No hypocalcemia

Variable (level <8 mg/dL) (level 28 mg/dL) vall::le
(n=112, 52.1%) (n=103, 47.9%)
Age
<55 years 87 (77.7) 73 (70.9)
.253
=55 years 25 (22.3) 30 (29.1)
Gender .673
Female 82 (73.2) 78 (75.7)
Male 30 (26.8) 25 (24.3)
Compression symptoms
Yes 30 (26.8) 18 (17.5)
244
No 76 (67.9) 80 (77.7)
PTH (preoperative)
<10 pg/dL 1(.9 3(2.9)
274
=10 pg/dL 111 (99.1) 100 (97.1)
Vitamin D level
(preoperative)
<25 ng/dL 86 (76.8) 68 (66)
.080
=25 ng/dL 26 (23.2) 35 (34)
Completion thyroidectomy
Yes 8(7.1) 17 (16.5)
.032
No 104 (92.9) 86 (83.5)
Total thyroidectomy
Yes 104 (92.9) 86 (83.5)
.032
No 8(7.1) 17 (16.5)
Bilateral neck dissection
Yes 12 (10.7) 3(2.9)
.025
No 100 (89.3) 100 (27.1)
Left side neck dissection
Yes 5(4.5) 2(1.9)
.298
No 107 (95.5) 101 (98.1)
Right side neck dissection
Yes 7 (6.3) 3(2.9)
.246
No 105 (93.8) 100 (27.1)
Malignancy
Yes 64 (57.1) 52 (50.5)
.328
No 48 (42.9) 51 (49.5)
Lymphovascular invasion
Yes 25 (22.3) 14 (13.6)
No 39 (34.8) 37 (35.9) .257
Not applicable 47 (42) 52 (50.5)
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Table 1 (cont.). Postoperative hypocalcemia group and normal calcium level removal of parathyroid tissue (Table 1). Most patients
after thyroidectomy.

who had an inadvertent parathyroidectomy in both

Hypocalcemia  No hypocalcemia groups reported the removal of one parathyroid gland.

q P
Variable (level <8 mg/dL) (level 28 mg/dL) | =~ A significant percentage of patients in the postopera-
(n=112, 52.1%) (n=103, 47.9%) - . . .
tive hypocalcemia group underwent bilateral or unilat-
Inadvertent eral neck dissections (P=.025). The majority of patients
parathyroidectomy underwent total thyroidectomy and showed statistically
Yes 39 (34.8) 8 (7.8) significant risk for hypocalcemia compared to comple-
No 73 (65.2) 95 (92.2) -001 tion thyroidectomy (P=.032). The frequency of revision
_ . A surgeries in both groups was low, and the difference
PTH (Postoperative) was not statistically significant. Disease-related factors,
<10 pg/dL 77 (68.8) 24 (23.3) including retrosternal extension (P=.48), compression
>10 pg/dL 35 (31.3) 79 (76.7) -001 symptoms (P=.24), lymphovascular invasion (P=.25),
and malignancy (P=.32), did not demonstrate an in-
PTH (after 6 months) creased risk for postoperative hypocalcemia.
<10 pg/dL 23 (20.5) 54.9) Patlent's who developed clinical symptéms of hy-
(Permanent) 001 pocalcemia were compared to asymptomatic patients.
>10 pg/dL 89 (79.5) 98 (95.1) ’ There were 70 éymptomatic patients ouF of ?15, anf:l
(Transient) 94.3% were confirmed to have postoperative biochemi-
Calcium (after 6 months) cal hypocalcemia; the mean of calcium was 7.4 (0.4) mg/
8 ma/dL dL, P=.001. Postoperative PTH levels were lower in the
(<Permm%nent) 13 (11.6) 4(3.9) symptomatic group (6.3 ppg/dL vs. 11.5) and their mean
.036 age was younger (41.84 vs. 14.0 years; P=.057]. After 6
?I'?a?s?égi_) 99 (88.4) 99 (96.1) months, calcium levels were checked again, and 7.9% of
the patients in the whole study developed permanent
Symptoms of hypocalcemia. Eleven (15.7%) of those patients were in
hypocalcemia
the symptomatic group and six (4.1%) were in the as-
Yes 66 (58.9) 43.9) 001 ymptomatic group. In the temporary postoperative hy-
No 46 (41.1) 99 (96.1) ’ pocalcemia group, 13 patients (11.6%) developed per-
. manent hypocalcemia, compared to 4 patients (3.9%)
Revision surgery ' ' ‘
in the postoperative normal calcium group. Overall, 26
Neck dissection 3(2.7) 2(1.9) (12.1%) patients received intravenous calcium for wors-
Not applicable 47 (42) 49 (47.6) 690 ening biochemical hypocalcemia, with symptomatic pa-
) . S . o
Not done 62 (55.4) 52 (50.5) tients more likely to require intravenous calcium (24%
versus 6%; P<.001).
Need IV Calcium Multivariate analysis revealed that postoperative
Yes 24 (21.4) 2(1.9) PTH level <10 pg/dL was an independent risk factor for
.001 - ~ 0 B .
No 88 (78.6) 101 (98.1) predicting hypocalcemia (OR 5.61 [?5%; Cl 1.76 17.86];
P=.003), the presence of parathyroid glands in the pa-
Retrosternal thyroid thology report (OR 0.077 [95% CI 0.008-0.69]; P=.023),
extension and if bilateral neck dissection was performed (OR 0.87
Yes 13(11.6) 9(8.7) 188 [95% Cl 0.099-0.824]; P=.033). Age, gender, malig-
No 99 (88.4) 94 (91.3) ' nancy, preoperative vitamin D deficiency, preoperative
) calcium level <8 mg/dL, preoperative PTH <10 pg/dL,
Number of parathyroid . . .
glands resected magnesium, and the remainder of the variables were
not independently significant in the multivariate analysis
0 80 (71.4) 88 (85.4) (Table 3).
1 25(78.1) 8 (53.3)
.020
, 2019 5 0) DISCUSSION
Despite the precise identification and preservation of
3 g 16.7) the parathyroid glands during thyroidectomy, the most
Data are number (percentage). common postoperative complication after thyroid
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Table 2. Postoperative hypocalcemia group versus normal calcium level after thyroidectomy.

Hypocalcemia

No hypocalcemia

Variables (level <8 mg/dL) (level 28 mg/dL) P value
n=112 (52.1%) n=103 (47.9%)
Age 41 (32-52.7) 48 (35-55) .025
Calcium (preoperative) (mg/dL) 9.0 (8.8-9.4) 9 (8.7-9.4) .525
Albumin (preoperative) (gm/dl) 4 (3.6-4) 3.7 (3.5-4.0) .012
PTH (preoperative) (pg/dL) 55 (34.4-71.7) 45.50 (32.5-68) 213
Vitamin D (preoperative) (ng/mL) 15.8 (11-24) 17 (11-29.60) .322
Phosphorus (preoperative) (mg/dL) 3.6 (2-4.4) 3.6 (3.1-4.2) .780
Magnesium (preoperative) (mg/dL) 0.8(.7-1.7) 1.8 (0.8-2.0) .001
PTH (postoperative) (pg/dL) 5(2.0-12.0) 26 (10-49.8) .001
PTH (After 6 months) (pg/dL) 31(11.3-55.5) 47 (33.7-68.2) .005
Calcium (After 6 months) (mg/dL) 8.7 (8.3-9.0) 9.10 (8.8-9.4) .001

Data are median (25th-75th percentiles).

surgery is hypocalcemia. In many studies, post-total
thyroidectomy and transient hypocalcemia reached
50%-68%.'" The percentage of temporary biochemi-
cal postoperative hypocalcemia in our study was 52%,
and permanent hypocalcemia after 6 months was 7.9%.
In some studies, postoperative hypocalcemia was clas-
sified according to serum calcium level as mild bio-
chemical hypocalcemia (<8.4 and >8.0 mg/dL) or sig-
nificant hypocalcemia (<8.0 mg/dL or symptomatic).”'®
In our study, biochemical hypocalcemia was defined as
a postoperative serum calcium level <8.0 mg/dL on at
least one reading during hospital admission.
Identifying patients in jeopardy for hypocalcemia
would enable prophylactic treatment, which would
avoid the development of symptomatic hypocalcemia.
Thus, for patients who are not in jeopardy, repeated
bloodwork can be spared, and the patients can be dis-
charged early without suspicion of developing hypocal-
cemia. The development of hypocalcemia is associat-
ed with hypoparathyroidism and has been considered
a predictive factor. Nevertheless, the PTH assay, tim-
ing of measurement, and cut-off levels across studies
have varied." Early postoperative calcium measure-
ment alone is not sufficient to predict the severity of
hypocalcemia and the development of permanent
hypocalcemia due to the unsynchronized occurrence
between hyposecretion of PTH and the subsequent
development of biochemical or symptomatic hypocal-
cemia.t This results in a delay in the onset of signs and
symptoms of hypocalcemia from hours to several days
after surgery, and patients may have been discharged
from the hospital before finding out that their serum

40-

Postoperative PTH

. Hypacalcemia

. No hypocalcemia

Number of patients

50 100
Post-operative PTH (pg/dL)

Figure 1. Postoperative PTH patients with and without hypocalcemia.

Table 3. Associations between patient clinical characteristics and

postoperative hypocalcemia (dependent variable) by multivariate logistic

regression model.

Variables OR (95% ClI) P value
PTH < 10 pg/dL (preoperative) .000 .999
PTH < 10 pg/dI (postoperative) 5.61(1.76-17.86) .003
Bilateral neck dissection .087 (.099-.824) .033
Inadvertent parathyroidectomy .077 (.008-.697) .023
Symptomatic hypocalcaemia .318 (.080-1.26) 104
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calcium is declining further.”>8'® Multiple studies in the
literature have encouraged prophylactic pharmaco-
logical support with oral calcium, calcitriol, and mag-
nesium supplements, which can potentially maintain
normal levels of calcium in high-risk and asymptomatic
patients to prevent postoperative hypocalcemia crisis,
thereby avoiding morbidities.’5819.20

Our data showed that advanced age and gender
did not affect postoperative hypocalcemia. Most of
the patients in each of the postoperative hypocalcium
groups were younger than 55 years old, and the me-
dian age of the hypocalcemia group was lower than
that of the normal calcium group. A previous study in-
volving 130 patients reported that advanced age was
a risk factor for hypocalcemia.?’ In a study involving
6519 patients, Torabi et al reported that obesity and
older age were remarkably linked with lower rates of
hypocalcemia after total thyroidectomy, while female
gender was associated with hypocalcemia.?

Our results showed that there was no increased
risk for postoperative hypocalcemia in patients with
a low preoperative PTH level <10 pg/ml (P=.276) or
low preoperative calcium level <8 mg/dL (P=.582).
Multiple studies have found that postoperative tem-
porary hypocalcemia develops more often in patients
exhibiting a significantly decreased calcium level be-
fore surgery.?®?> A meta-analysis of six studies, includ-
ing 2493 patients, did not show a statistically reliable
association between calcium level prior to surgery and
the frequency of temporary hypocalcemia.’

PTH measurements taken intraoperatively are fre-
quently recommended for early detection, treatment,
and the potential for early discharge. Pattou et al men-
tioned that an early postoperative PTH level <12 pg/
mL during a 2-day follow-up was a predictor of hypo-
calcemia, but did not specify the actual timing when
PTH levels were measured after surgery.? Lombardi et
al established better accuracy with measurements per-
formed at 4 hours and 6 hours, with an overall accuracy
of 98%.% Lam and Kerr reported that all patients with
a PTH level <8 pg/mL measured 1 hour after the sur-
gery became hypocalcemic, and patients with a PTH
level =9 pg/mL stayed normal.?® AlQahtani et al dem-
onstrated that PTH assays at 1, 6, and 24 hours post-
operatively were good predictors of hypocalcemia,
and a decrease in PTH level 1 hour after surgery alone
was the earliest predictor of symptomatic hypocalce-
mia, with a sensitivity of 89% and a negative predictive
value of 97%.%° Different low PTH values and time inter-
vals after surgery have been acknowledged depending
on the assay and institutions. A systematic overview
and meta-analysis by Edafe et al revealed that patients

RISK FACTORS FOR POSTOPERATIVE HYPOCALCEMIA

with a decrease in postoperative PTH level from 6 to 35
pg/mL, 1 hour to 1 day following surgery, had a 69% to
100% chance of developing temporary hypocalcemia.’
The American Thyroid Association guidelines adopted
a postoperative PTH level of <15 pg/ml, serum calcium
level <8.5 mg/dL, or ionized calcium <1.1 mmol/L to
be a sign of acute hypoparathyroidism and advised im-
mediate management with oral calcium and calcitriol
and serial serum calcium measurements until calcium
stability is confirmed.®

Vitamin D deficiency is considered an indepen-
dent predictor of temporary hypocalcemia despite
uncertainty regarding the precision of reported esti-
mates.?'*%3" Generally, routine preoperative vitamin D
measurement is recommended, especially in high-risk
groups such as those with malabsorption, advanced
age, obesity and darker skin tones.® Similar to the re-
sults of our study, Ravikumar et al and Chia et al re-
ported that preoperative vitamin D levels were not
correlated with postoperative calcium levels, and did
not help predict postoperative hypocalcemia; how-
ever, Erbil et al reported that preoperative vitamin D
levels are a significant predictor of post-thyroidectomy
hypocalcemia.?'323 A meta-analysis by Alhefdhi et al
revealed a decline in the rate of symptomatic hypo-
calcemia in groups treated with vitamin D and calcium
supplements compared with no prophylaxis or calcium
alone3* In cases of elective bilateral thyroid surgery,
it may be prudent to delay surgery to correct severe
vitamin D deficiency.®

Magnesium plays a necessary role in the secretion
of PTH, and its release would be impaired by magne-
sium deficiency. In a retrospective study of 201 pa-
tients, Garrahy et al showed that low postoperative
magnesium level was an independent predictor of bio-
chemical hypocalcemia.® However, a study by Cherian
et al showed that there was an association between
severe hypocalcemia and hypomagnesemia, but hy-
pomagnesemia (<1.8 mg/dL) was not a risk factor for
postoperative hypocalcemia in a prospective analysis
of 50 patients who underwent total thyroidectomy.*
In our study, postoperative hypocalcemia patients had
lower readings of magnesium compared to normal cal-
cium patients (P<.01) but in the multivariate analysis,
magnesium was not a predictive factor for hypocalce-
mia. Evaluating for hypomagnesemia is recommended
and magnesium supplementation with 400 mg of mag-
nesium oxide once or twice daily if serum magnesium
level is <1.6 mg/dL in patients with normal renal func-
tion should be given, thus facilitating recovery from
hypocalcemia.®

Protecting all parathyroid glands during a total thy-
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roidectomy is very important. This can be hard to do
because of how bad the thyroid disease is, the need
for aggressive treatments, the fact that parathyroid
glands are located in different parts of the body, their
blood supply, and their general resemblance to other
tissues in the neck like thyroid, fat, and lymph nodes.?
Thomusch et al indicated that the greater the number
of parathyroid glands found and preserved during
surgery, the lower the risk for hypocalcemia.?” In their
study, permanent postoperative hypocalcemia was
more likely to develop if fewer than two parathyroid
glands were identified and preserved during surgery,
supporting routine search and identification of para-
thyroid glands to ensure preservation.’’ However, a
study by Sheahan et al reported that identification of
parathyroid glands during thyroid surgery routinely is
not needed. Their results indicate that less than two
parathyroid glands identified during thyroidectomy are
significantly associated with lower incidence of clinical
hypocalcemia compared to three or four parathyroid
glands identified, and differences in biochemical hypo-
calcemia were not significant; moreover, the incidence
of inadvertent parathyroidectomy was similar in both
groups.® Factors that would lead to inadvertent para-
thyroidectomy include extrathyroidal extension of the
tumor and central neck dissection.?’ According to our
data, the incidence of inadvertent resection of para-
thyroid glands was frequent in the postoperative hy-
pocalcemia group and is considered an independent
risk factor.

In many studies, operative factors, such as exten-
sive thyroid surgery and increased operative dura-
tion, have demonstrated a significant correlation with
postoperative hypoparathyroidism compared with less
extensive thyroid procedures.®®#'#3 Longer operative
duration usually implies a more complicated proce-
dure, and central neck dissection is commonly associ-
ated with advanced thyroid cancer.®* A previous partial
thyroid operation creates a potentially increased risk
for hypoparathyroidism and hypocalcemia during com-
plete thyroidectomy due to unknown status (presence
or viability) of the parathyroid glands in the previously
operated neck and the effect of fibrosis and adhe-
sions.® Sousa et al found that neck dissection was sig-
nificantly predictive of hypocalcemia but not definitive
hypoparathyroidism.** Our data revealed that neck
dissection and total thyroidectomy operations were
significantly associated with postoperative biochemi-
cal and clinical hypocalcemia, and bilateral neck dis-
section alone was an independent risk factor according
to the multivariate analysis. However, revision surgery
was not associated with hypocalcemia.

original article

Malignancy has been reported to be a risk factor
for hypocalcemia during thyroidectomy.’ In contrast,
a study conducted by Eismontas et al found that in
cases of malignancy, an increased risk for postopera-
tive hypocalcemia was not demonstrated.” Our data
revealed no similar frequencies of hypocalcemia be-
tween benign and malignant pathologies.

In conclusion, a multivariate analysis revealed that
inadvertent parathyroid gland excision confirmed by
histopathology, bilateral neck dissection, and postop-
erative hypoparathyroidism <10 pg/dL were statisti-
cally significant risk factors and postoperative PTH was
the strongest risk factor for postoperative biochemical
hypocalcemia. The present study did not reveal a sta-
tistical association between preoperative biochemical
parameters, including calcium, parathyroid hormone,
vitamin D, magnesium and the risk for postoperative
hypocalcemia. However, we emphasize the need to di-
agnose preoperative hypocalcemia, hypomagnesemia
and vitamin D deficiency in all patients and initiate ap-
propriate corrective supplementation before surgery.
The incidence of hypocalcemia did not increase in as-
sociation with patient- or disease-related factors. The
predictors for postoperative hypocalcemia are multi-
factorial and need to be addressed to identify high-risk
patients to implement early intervention and preven-
tion of adverse outcomes.

Our study was retrospective, and we encourage
further prospective studies in the future with larger
sample sizes, and in multiple regions of the country
included in the database, which might reveal further
significant results.
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