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Factors affecting postoperative hypocalcemia
after thyroid surgery: Importance of incidental
parathyroidectomy
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ABSTRACT

OBJECTIVE: The present study evaluated effects of incidental parathyroidectomy, surgical technique, and pres-
ence of thyroiditis or hyperthyroidism on occurrence of postoperative persistent or transient hypocalcemia.

METHODS: Patients who underwent thyroidectomy at Istanbul Medeniyet University between 2013 and 2015
were included in the study. Patient information, postoperative serum calcium levels, and pathology reports were
investigated retrospectively. Group 1 was made up of patients who were found to have hypocalcemia (calcium
<8.5 mg/dL) according to postoperative serum level and normocalcemic patients were placed in Group 2. Groups
were compared statistically in terms of rate of incidental parathyroidectomy, surgical technique, and presence of
thyroiditis or hyperthyroidism.

RESULTS: Mean age was 49.8+12.8 years (range: 20-88). A total of 417 patients were included in the study, 74
(17.7%) were male and 343 (82.3%) were female. Group 1 consisted of 205 (49.2%) patients who had hypocal-
cemia according to postoperative serum level, and remaining 212 (50.8%) patients were placed in Group 2. In
Group 1, 38 (18.5%) patients had incidental parathyroidectomy, and with only 18 (8.5%) patients in Group 2, a
statistically significant relationship was found between incidental parathyroidectomy and hypocalcemia (p=0.003).
There was no statistically significant difference in terms of presence of thyroiditis or hyperthyroidism between
groups. There was statistically significant decrease in postoperative hypocalcemia rate in patients with lobectomy
compared to patients with bilateral total thyroidectomy or central neck dissection (p<0.01).

CONCLUSION: Risk of postoperative hypocalcemia may be reduced with lobectomy for selected patients. In
addition, delicate dissection during thyroidectomy is important in order to protect parathyroid glands and prevent
hypocalcemia.
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hyroid surgery is accepted as a safe operation,

and now has lower morbidity and satisfac-
tory postoperative outcomes resulting in a shorter
hospital stay. It is even performed as day surgery.
(1, 2] Thyroidectomy is a widely performed op-
eration in the practice of general surgery and has a
complication rate lower than 5%. Most frequently,
postoperative hypocalcemia has been observed.
Based on literature reviews, temporary, and pet-
manent hypocalcemia are seen in 1.6-50%, and
1.5-4% of cases, respectively [3, 4]. Since postop-
erative hypocalcemia requires calcium replacement
and monitoring of serum calcium levels, it leads to
prolongation of hospital stay and ensuing increase
in hospital expenditures [3]. Trauma to 1 or more
parathyroid glands or vasculature during thyroid-
ectomy, or incidental removal of parathyroid gland
with the specimen may lead to development of
postoperative hypocalcemia. Etiological consid-
erations include postoperative alkalosis-induced
hypocalcemia resulting from hyperventilation trig-
gered by postoperative pain, and dilutional hypo-
calcemia [5]. Incidental rate of parathyroid organs
in thyroidectomy specimens have been reported to

range between 6.4-31% (6, 7].

In this study, factors related to the patient as
well as surgical methods have been analyzed in the
development of postoperative hypocalcemia, and
importance and outcomes of incidental parathy-
roidectomy have been evaluated.

MATERIALS AND METHODS

Patients with various indications who had under-
gone thyroidectomy in general surgery clinic of
Istanbul Medeniyet University between January
2013 and January 2015 were included in the study.
Patients who had undergone combined thyroidec-
tomy-parathyroidectomy operation with indication
of primary hyperparathyroidism were excluded. De-
mographic data; preoperative serum T3 hormone,
T4 hormone, thyroid-stimulating hormone (TSH),
anti-thyroid peroxidase antibody (anti-TPO), and
anti-thyroglobulin values; diagnoses; surgical notes;
histopathology reports; and postoperative 24-hour
serum calcium levels were recorded and evaluated

retrospectively. Patients with postoperative calcium
levels of <8.5 mg/dL were considered hypocalcemic
(Group 1). The patients in Group 1 were divided into
subgroups of manifest hypocalcemia (serum calcium
<8.0 mg/dL) and mild hypocalcemia (serum cal-
cium 8.1-8.5 mg/dL). Presence of hyperthyroidism
was determined based on results of the preoperative
thyroid function tests, while presence of thyroiditis
was assessed based on histopathology reports and
preoperative antibody levels. Surgical methods used
were compared between groups and statistically
evaluated for rate of incidental parathyroiditis.

This study was realized in compliance with World
Medical Association Declaration of Helsinki: ethi-
cal principles for medical research involving human
subjects. Approval of the ethics committee, and in-
formed written consent of patients was obtained.

Statistical analysis

Statistical analysis of data was performed using
SPSS software (version 20.0; SPSS Inc., Chicago,
IL, USA). Pearson’s chi-squared test or Fisher’s ex-
act test was used to compare qualitative nonpara-
metric variables, and for comparison of 3 or more
than 3 independent variables, one-way analysis of
variance (ANOVA) test was used. To compare
quantitative data, Mann-Whitney U test was used.
Level of statistical significance was determined at

p<0.05.

RESULTS

A total of 417 patients who had undergone thyroid-
ectomy due to various indications were included in
the study. Study population consisted of 74 (17.7%)
male and 343 (82.3%) female patients with an over-
all mean age of 49.8412.8 (range: 20—88 years).
At postoperative 24 hours, 205 (49.2%) patients
with serum calcium levels of <8.5 mg/dL were ac-
cepted as hypocalcemic, and classified as Group 1.
The remaining 212 patients with serum calcium
levels of >8.5 mg/dL were considered normocal-
cemic and placed in Group 2. Mean age of patients
in Group 1 was 50.2+13.1 years, and in Group 2
it was 49.3+12.7 years. No intergroup difference
was found with respect to patient age (p>0.05). In
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Group 1, there were 64 (31.2%) patients with thy-
roiditis and 44 (21.5%) with hyperthyroidism; in
Group 2, there were 58 (27.4%) with thyroiditis and
41 (19.3%) with hyperthyroidism. No statistically
significant intergroup difference was found with re-
spect to the presence of thyroiditis or hyperthyroid-
ism (Table 1). Incidental parathyroidectomy was
noted in a total of 56 (13.4%) patients: 38 (18.5%)
in Group 1, and 18 (8.5%) cases of incidental para-
thyroidectomy were found in Group 2. A statisti-
cally significant correlation was not found between
incidental parathyroidectomy and development of
postoperative hypocalcemia (p=0.003). Patients
were divided into subgroups according to the num-
ber of incidentally excised parathyroid glands. No
statistically significant difference was found between
development of hypocalcemia and excision of 1 or
2 parathyroid glands (Table 1). Patients in Groups
1 and 2 were also divided into 4 subgroups based
on type of operation performed: lobectomy, bilat-
eral total thyroidectomy, recurrent thyroidectomy,
and central dissection. A statistically significant dif-
ference was detected between the 2 groups as far as
surgery performed. Post hoc analysis revealed a sig-
nificant difference between patients who had under-

gone central dissection and lobectomy regarding de-
velopment of postoperative hypocalcemia (Table 1).

In 102 (49.3%) patients in Group 1, serum cal-
cium levels of between 8.1-8.5mg/dL comprised
subgroup of mild hypocalcemia, while 104 (50.7%)
patients with calcium levels of <8.0 mg/dL consti-
tuted subgroup of manifest hypocalcemia. Presence
of thyroiditis, hyperthyroidism and rate of inciden-
tal parathyroidectomy between these 2 subgroups
were not statistically significantly different (Table 2).
When type of operation performed was compared,
statistically significant increase in development of
manifest hypocalcemia was seen in patients who un-
derwent central dissection compared to lobectomy.

Six (1.4%) hypocalcemic patients receiving cal-
cium and vitamin D replacement therapy at 1 year
into follow-up period were considered to have per-
manent hypocalcemia. Three (50%) had undergone
central dissection, and a significant correlation was
detected between central dissection and permanent

hypocalcemia (Table 3).

DISCUSSION

Thyroid diseases have an important place among

TABLE 1. Comparison of development of hypocalcemia and incidental parathyroidectomy, presence of thyroiditis,
hyperthyroidism, type of surgery performed in patient groups with and without hypocalcemia

Group 1 Group 2 Total p
(n=205) (n=212) (n=417)
n % n % n %
Thyroiditisa 64 31.2 58 27.4 122 29.3 NS.
Hyperthyroidism a 44 21.5 41 19.3 85 20.4 NS
Incidental parathyroidectomy (+)° 38 18.5 18 8.5 56 13.4 0.003"
1 parathyroid gland® 30 14.6 16 7.5 46 11 NS
2 parathyroid gland¥ 8 3.9 2 1 10 2.4 NS
Type of operation? <0.001"
Lobectomy® 26 12.7 56 26.4 82 19.7 <0.001"
Bilateral total thyroidectomy® 144 70.2 140 66 284 68.1 NS
Secondary thyroidectomy® 13 6.3 9 4.2 22 5.3 NS
Central dissection® 22 10.7 7 3.3 29 6.9 0.002"

a: Pearson’s chi-squared test; B: One-way analysis of variance (ANOVA) test; y: Fisher’s exact test; *: Level of statistical significance: p<0.01 ; NS: Not

significant.
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TABLE 2. In subgroups of mild and manifest hypocalcemia, comparison of incidental parathyroidectomy, presence of

thyroiditis, hyperthyroidism, and type of surgery performed

Mild hypocalcemia
(8.1-8.5 mg/dL) (n=101)

Manifest hypocalcemia p
(<8.0 mg/dL) (n=104)

n % n %
Thyroiditisa 29 31.5 35 32.5 NS
Hyperthyroidisme® 44 21.5 41 19.3 NS
Incidental parathyroidectomy (+)° 15 14.9 23 22.1 NS
1 parathyroid gland® 14 13.9 16 15.4 NS
2 parathyroid gland¥ 1 1 7 6.7 NS
Type of operation? <0.00"
Lobectomy® 20 19.8 6 5.8 <0.001"
Bilateral total thyroidectomy® 67 66.3 77 74.1 NS
Secondary thyroidectomy® 9 8.9 4 3.8 NS
Central dissection® 5 5 17 16.3 <0.05™

a: Pearson’s chi-squared test; B: One way analysis of variance (ANOVA) test; y: Fisher’s exact test; *: Level of statistical significance: p<0.01; **: Level

of statistical significance: p<0.05; NS: Not significant.

TABLE 3. At postoperative one year check, comparison of normocalcemic patients with six patients who were receiving

treatment for permanent hypocalcemia

Normocalcemia (n=411) Permanent Hipocalcemia (n=6) p
n % n %

Thyroiditisa 119 28.9 3 50 NS

Hyperthyroidisme® 84 20.4 1 16.7 NS

Incidental parathyroidectomy (+)° 53 12.9 3 50 NS

1 parathyroid gland® 44 10.7 2 33.3 NS

2 parathyroid gland¥ 9 2.2 1 16.7 NS

Type of operation? -

Lobectomy® 20 19.8 - - -

Bilateral total thyroidectomy® 67 66.3 3 50 NS

Secondary thyroidectomy® 9 8.9 - - -
Central dissection® 3 5 3 50 <0.001"

y: Fisher's exact test; *: Level of statistical significance p<0.01; **: Level of statistical significance p<0.05; NS: Not significant.

endocrine disorders, and thyroid gland surgery is
the most frequently performed endocrine surgery
(8]. Thyroidectomy is now performed by experi-
enced endocrine surgeons and morbidity rates are
lower. The most frequently seen complication fol-
lowing thyroidectomy is temporary or permanent

hypocalcemia, which can impair quality of life [5]
and prolong hospital stay. In the literature, both
temporary and permanent hypocalcemia have been
reported in 1.6-50% and 1.5-4% of cases, respec-
tively (3, 4]. The most important factors influenc-
ing postoperative development of hypocalcemia
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include, intraoperative trauma to parathyroid gland
or its vasculature, inability to identify parathyroid
gland during operation, incidental parathyroidec-
tomy, and experience of the surgeon (5, 9, 10, 11].
Variations in the number and anatomical location of
parathyroid glands increase risk of incidental para-
thyroidectomy [12]. In studies, rates of incidental
parathyroidectomy were reported to range between
6.4-19.7% (6, 13]. Thyroid surgeries of the present
study were performed by experienced surgeons who
do at least 50 thyroidectomies a year, and inciden-
tal parathyroidectomy rate is estimated at 13.4%,
within the rates cited in the literature. In a study
performed by C)zofgul et al,, it was reported that the
risk of incidental parathyroidectomy and related
postoperative hypocalcemia was higher in thyroid-
ectomies performed because of presence of malig-
nancy and in patients who had undergone neck dis-
section in compliance with oncological principles
(3, 7). In the same study, a statistically significant
correlation was detected between incidental para-
thyroidectomy, and hypocalcemia. In studies per-
formed by Bergenfelz et al. [10], authors reported
that this correlation was independent of extent of
thyroidectomy and neck dissection. It has also been
indicated that routine use of autotransplantation
will be useful in postoperative examination of the
specimen and identification of parathyroid gland
[14]. Sasson et al. [15] detected a significant cor-
relation between incidental parathyroidectomy and
postoperative hypocalcemia. In the present study,
statistically significant higher incidence of hypo-
calcemia was found in groups of patients who had
undergone central dissection and incidental para-
thyroidectomy. In studies performed on parathy-
roid gland damage and incidental parathyroidec-
tomy, authors have reported correlations between
onset and longevity of hypocalcemic symptoms and
the number of extracted and damaged parathyroid
glands [16, 17]. However in the present study, a sta-
tistically significant difference was not found in in-
cidence of hypocalcemia between patients in whom
1 or 2 parathyroid glands were extirpated.

In the literature, contrary opinions have been
asserted about correlations between development
of postoperative hypocalcemia and patient age. In

some studies, advanced age group [18], and in other
studies younger age group [11] were found to be
at risk. In a review of 2576 patients performed by
Edafe et al,, no difference in development of hypo-
calcemia based on age [19]. The present study also
found no significant intergroup difference with re-
gard to age of patients.

In patients with hyperthyroidism, difficulties en-
countered during surgery because of complex vascu-
larity of thyroid gland have also been evaluated as a
risk factor for development of hypocalcemia. Zam-
budio et al. [20] found presence of hyperthyroidism
to be an independent risk factor for development
of hypocalcemia. Contradictory publications are
found in the literature [3]. In the present study, no
correlation was seen between hyperthyroidism and
risk of hypocalcemia. Various studies have found a
number of factors that increase risk of permanent
hypocalcemia including, extent of surgical resection,
total parathyroidectomy, recurrent goiter, secondary
surgeries, identification of fewer than 2 parathyroid
glands, incidental parathyroidectomy, and surgical
inexperience [21, 22, 23, 24].

Unless surgeons have ample experience with
parathyroid glands and vascularization can be pre-
served using capsular dissection, routine explora-
tion of all 4 parathyroid glands is not recommended
(5,25, 26,27].1t has been noted that in 83% of cas-
es, parathyroid glands with impaired nutrient sup-
ply or autotransplanted dissected glands with intact
capsules retained their biochemical activity [28].

In conclusion, this study has shown that inciden-
tal parathyroidectomy, bilateral thyroidectomy, and
central dissection significantly increase the risk of
developing postoperative hypocalcemia. Intraoper-
ative identification of parathyroid glands is recom-
mended. Any part removed should be analyzed to
reveal incidental parathyroidectomy, and autotrans-
plantation should be performed when needed to
decrease risk of postoperative hypocalcemia. Simi-
larly, in indicated cases, limited surgery, preferably
lobectomy, and meticulous dissection in patients
with more extensive surgery will decrease rates of
incidental parathyroidectomy and development of
postoperative hypocalcemia.
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