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تافعاضملارثكأتاقيردلاروصقومدلامويسلاكصقنربتعي:ثحبلافادهأ
تلامكمىلإةجاحلاىلإيدؤتدقيتلاويلكلاةيقردلاةدغلالاصئتسلااعويش
تاقيردلالاصئتساريثأتثحبوهةساردلاهذهنمفدهلا.ةايحلاىدممويسلاكلا
.دملأاليوطوريصقمدلامويسلاكصقنىلعيضرعلا

اوعضخنيذلاىضرملاىلعةيداعتسلااةساردلاهذهتيرجأ:ثحبلاقرط
سرامنميزكرمقنعحيرشتنودبوأعميلكلاةيقردلاةدغلالاصئتسلا

نيحارجةثلاثلبقنمتاءارجلإاعيمجءارجإمت.٢٠١٨ويامىلإ٢٠١٦
متو،ايجولوثابوتسيهلاريراقتةعجارمتمتامك.ةربخلانمةلثامتمتايوتسمب
ىلإىضرملاميسقتمتو،ةيجولوثابلاريراقتلاوةلصأتسملاتاقيردلاددعليجست
نودب،بةعومجملاو،ةنيعلايفتاقيرددوجوعم،أةعومجملا:نيتعومجم
ريصقلاىدملاىلعمدلامويسلاكصقنثودحتلادعمليجستمتمث.تاقيرد
يفميونتلاءانثأمدلاتاصوحفللاخنملولأاىلعلوصحلامتو.ليوطلاو
ارهش١٢و٦و٣دعبىضرمللةيفتاهلاتاملاكملاقيرطنعريخلأاوىفشتسملا
.ةحارجلانم

ةعومجملايف)٪١٥.٥(١٨،اضيرم١١٦هعومجمامةساردلاتمض:جئاتنلا
نيبةيئاصحإةللادنعفشكلامتيمل.بةعومجملايف)٪٨٤.٥(٩٨و،أ
ىلعمدلامويسلاكصقنوأةركبملاةحارجلادعبامةرتفبقلعتياميفنيتعومجملا
٤٠مهددعوناطرسلاىضرمىدلةهباشمجئاتنلاتناكدقو.ليوطلاىدملا
.اكراشم
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Abstract

Objectives: Hypocalcaemia and hypoparathyroidism are

the most frequent complications of total thyroidectomy

that may result in the need for lifelong calcium supple-

mentation. This study aims to investigate the impact of

incidental parathyroidectomy on short- and long-term

hypocalcaemia.

Methods: This retrospective study was conducted on

patients who underwent total thyroidectomy with or

without central neck dissection between March 2016 to

May 2018. All procedures were performed by three sur-

geons with similar experience levels. Histopathology re-

ports were reviewed, the number of resected parathyroid

glands and the underlying pathology reports were recor-

ded, and the patients were divided into two groups;

groups A and B comprised those with and without

parathyroid glands respectively. The incidence rates of

short- and long-term hypocalcaemia were recorded. The

former was obtained through blood tests during hospi-

talisation and the latter via phone calls to patients 3, 6,

and 12 months postoperatively.

Results: A total of 116 patients participated, 18 (15.5%)

in group A and 98 (84.5%) in group B. No statistical
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significance was detected between the two groups

regarding early postoperative (p ¼ 0.109) or long-term

hypocalcaemia (p ¼ 0.48). These results were similar in

patients with cancer (n ¼ 40) (p ¼ 0.855, p ¼ 0.08).

Conclusion: Incidental parathyroidectomy of one para-

thyroid gland was not correlated with a higher incidence

of hypocalcaemia, even in cases with thyroid cancer.

Keywords: Calcium; Hypocalcaemia; Hypoparathyroidism;

Parathyroid glands; Thyroidectomy

� 2021 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Total thyroidectomy is a common surgical procedure
indicated for thyroid pathologies such as cancer, goitre,
Graves’ disease, and nodules suspicious of malignancy.
Commonly reported complications of the procedure include

vocal cord palsy and bleeding, while tracheomalacia and
thyrotoxic crisis are rare complications that occur when
thyroid function is not regulated before the surgery.1e4

However, postoperative hypocalcaemia (HYC) is by far the
most common complication. The incidence rates of
transient and permanent HYC requiring calcium/vitamin D

supplementation have been reported to reach 50% and
1.5e4%, respectively.5e13 Most cases are usually
asymptomatic, and the lowest levels of calcium (Ca) should

be expected within 72 hours of the surgery.4

The cause of postoperative HYC could be attributed to
intraoperative ischaemia or resection of one or more para-
thyroid glands (PG), resulting in a decline in circulating

parathyroid hormone (PTH).14,15

Questions have been raised over whether removed or
devascularised PGs are the only factors responsible for

postoperative HYC. For example, following thyroidec-
tomy for Graves’ disease, HYC may occur regardless of the
preservation of the PG. This is a result of rapid accretion of

calcium back into the bonese the “hungry bone syndrome”
e since many patients with Graves’ disease are osteopo-
rotic. Their serum phosphorus level is usually normal
or low, and their parathyroid function is normal. What is

also paradoxical is the fact that symptoms of HYC or
those simulating HYC can also occur after surgeries
that are not related to the head and neck, such as

cholecystectomy.2

The current study aims to examine the incidence of inci-
dental parathyroidectomy (IP) and its correlation with clin-

ical and laboratory HYC. Transient, protracted, and
permanent hypoparathyroidism (HYP) in all patients un-
dergoing total thyroidectomy were examined and the corre-

lations between calcium levels in the early postoperative
period and long-term HYP were analysed.
Materials and Methods

All subjects signed an informed consent form that

explained that there would be no deviation from the standard
care practices. This retrospective study included all patients
who underwent total/near total thyroidectomy at our insti-

tution between March 2016 to May 2018. Patients who were
excluded were those with an underlying condition affecting
their calcium levels, such as parathyroid adenoma, chronic

renal failure, sarcoidosis, medullary carcinoma of the thy-
roid, and those receiving oral calcium and/or vitamin D
supplementation before the surgery. Patients undergoing
total thyroidectomy combined with total laryngectomy for

laryngeal cancer were also excluded.
Preoperative levels of calcium, phosphorus, magnesium,

and albumin were recorded in mg/dL for the electrolytes

and in g/dL for albumin. Laboratory tests were repeated
on the first and second postoperative days (all thyroidec-
tomy patients were hospitalised for two postoperative days

according to the standard practice of care in our
institution).

All laboratory tests were normal preoperatively; there-

fore, no oral calcium supplementation was needed before the
surgery. Calcium levels were corrected for hypoalbuminemia
(less than 4 g/dl). Any clinical manifestations of HYC, such
as tetania, were recorded, as was the need for calcium sup-

plementation, whether it was oral or intravenous (IV). Pa-
tients were contacted by phone, 3, 6, and 12 months after the
surgery to enquire whether they needed oral calcium sup-

plementation. Long-term HYP is defined by either labora-
tory confirmation of decreased PTH levels or the need to take
oral calcium/vitamin D supplementation.

Histopathologic reports of the specimens were also
reviewed to confirm the presence of the parathyroid tissue,
its position relevant to the thyroid (intrathyroidal, intra-
capsular, or extrathyroidal), and the presence of malignancy.

The parathyroid glands were routinely identified intra-
operatively, and excessive manipulation was avoided when-
ever possible. Autologous transplantation of the PG

intraoperatively was performed in only two patients. Per-
manent HYP is defined as the patient’s need for oral calcium
supplementation for at least one year. In protracted HYP,

supplementation is required for at least six months, and in
transient HYP, at least for three months. Preferably used oral
supplementation was a combination of calcium carbonate

and alfacalcidol, whereas for IV use, calcium gluconate in a
solution of 250ml D/Wwas preferred. Thus, for patients with
mild HYC (Ca<8.5 mg/dl) in the direct postoperative period,
oral supplementation was used, while for those with severe

(Ca<8.0 mg/dl) and/or symptomatic HYC, a combination of
IV and oral supplementation was used. All procedures were
performed by three surgeons with similar years of practice

and experience in dealing with comparable volumes.
Statistical analysis was performed with STATA v.13

software. Paired Student’s t-test was calculated for changes

in Ca levels over time and linear mixed models for Ca in
different subgroups. The chi-square test of independence
was used to evaluate the correlations between various

http://creativecommons.org/licenses/by-nc-nd/4.0/
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characteristics of subgroups. A p value less than 0.05 was
considered statistically significant.

Results

During the aforementioned period, 122 patients under-
went total thyroidectomy at our institution. Three subjects
did not agree to participate in the study. Two were excluded
because of concomitant pathologies (medullary carcinoma of

the thyroid and sarcoidosis), and one patient received cal-
cium oral supplementation before surgery for osteoporosis.

The final number of patients was 116. There were 28 males

and 88 females with ages ranging between 16 and 81. The
mean age (SD) was 50.1 (14.2) years. Before the surgery, all
subjects were normocalcaemic, and the mean calcium levels

for all patients were 9.3 (0.4) preoperatively and 8.4 (0.7)
postoperatively (P < .001). The sample was divided into two
groups. Group A included patients for whom parathyroid

tissue was found in the specimen (18/116, 15.5%), and group
B included all other patients (98/116, 84.5%). For 40 patients
(38.8% of the total population), the final diagnosis was
cancer (7/18 in group A and 33/98 in group B). In group A,

15 participants (83.3%) had one co-dissected PG, while two
had two (11.1%); there were three PGs in only one histo-
pathology report (5.6%). Most of the cancer subgroup had

papillary carcinoma, but there were two cases of lymphoma,
two cases of Hürthle cell carcinoma and one case of sarcoma.
Table 1: Description of the sample. Group A: patients with incidental

in the histopathology report.

Group A G

Total 18 (15.5%) 9

Male 2 (11.1%) 2

Female 16 (88.9%) 7

Patients with Cancer 7 (38.9%) 3

Table 2: Hypocalcaemia in the immediate postoperative period (tw

thyroidectomy. Group B: patients with no parathyroid tissue in the hi

to 8.5 mg/dl, Severe: Ca < 8.0 mg/dl and/or with symptoms of hypo

Normal No (%) Mild No (%

Total 57 (49.1%) 25 (21.5%)

Group A 6 (33.3%) 3 (16.6%)

Group B 51 (52%) 22 (22.4%)

With cancer 19 (47.5%) 8 (20%)

No cancer 38 (50%) 17 (22.3%)

Table 3: Progression of immediate HYC after 12 months.

Groups Permanent No (%) Protracted N

Group A mild HYC 1 (33.3%) 0 (0%)

severe HYC 5 (55.5%) 0 (0%)

Group B mild HYC 6 (27.2%) 1 (4.54%)

severe HYC 12 (48%) 1 (4%)
For lymphoma cases, pre-surgical fine needle aspiration
cytology was non-diagnostic (Table 1).

In the immediate postoperative period (two postoperative
days), 25 (21.5%) patients developed mild HYC, 34 (29.3%)
developed severe and/or symptomatic HYC, and 57 (49.1%)

were normal. No statistical significance was observed be-
tween groups A and B or between cancer or non-cancer
patients (Table 2). Out of the 59 patients that had mild or

severe/symptomatic immediate HYC (12 in Group A and
47 in Group B), only 24 developed permanent HYC with
no statistical significance between groups (Table 3).

Regarding the incidence of HYP and the need for calcium

supplementation, 10.3% were transient, 1.7% were pro-
tracted, and 24.1% were permanent after the passage of 3, 6,
and 12 months, respectively. Long term medication was

needed by 28 patients who developed permanent HYC. Most
patients in both groups were normal (61.1% in group A and
64.3% in group B, respectively), followed by permanent

(33.3%, 22.4%), transient (5.6%, 11.2%) and protracted
(0%, 2%) patients. No statistical significance was demon-
strated between groups A and B between cancer and non-
cancer patients (Table 4).

The results for patients with cancer were similar to
noncancerous patients as cancer was not related to an
increased incidence of IP, HYC, or HYP. The results were

also similar when cancer patients in the two groups were
compared (HYC p ¼ .081, HYP p ¼ .649) (Table 5).
parathyroidectomy. Group B: patients with no parathyroid tissue

roup B Total P value

8 (84.5%) 116 0.16

6 (26.5%) 28 (24.1%)

2 (73.5%) 88 (75.9%)

3 (33.7%) 40 0.669

o postoperative days). Group A: patients with incidental para-

stopathology report. Normal: Ca levels >8.5 mg/dl, Mild: Ca 8.0

calcaemia.

) Severe/symptomatic No (%) P value

34 (29.3%)

9 (50%) 0.109

25 (25.5%)

13 (32.5%) 0.855

21 (27.6%)

o (%) Transient No (%) Normal No (%) P value

0 (0%) 2 (66.6%) 0,66

1 (11.1%) 3 (33.3%)

5 (22.7%) 10 (45.4%) 0,45

5 (20%) 7 (28%)



Table 4: Long-term hypoparathyroidism.

Groups Normal No (%) Transient No (%) Protracted No (%) Permanent No (%) P value

Total 74 (63.7%) 12 (10.3%) 2 (1.7%) 28 (24.1%)

Group A 11 (61.1%) 1 (5.55%) 0 (0%) 6 (33.3%) 0,48

Group B 63 (64.3%) 11 (11.2%) 2 (2%) 22 (22.4%)

With cancer 22 (55.5%) 3 (7.5%) 2 (5%) 13 (32.5%) 0,08

No cancer 52 (68.4%) 9 (11.8%) 0 (0%) 15 (19.7%)

Table 5: Immediate hypocalcaemia and long-term hypopara-

thyroidism in cancer patients.

Patients with

cancer

P value

Group A Group B

Long-term

HYC

Normal 5 17 0,65

Transient 0 3

Protracted 0 2

Permanent 2 11

Immediate

HYC

Normal 3 16 0,08

Mild 0 8

Severe/

symptomatic

4 9

Figure 1: Positions and proportions of resected parathyroid

glands in relation to the thyroid gland.

T.-C. Avgeri et al. 217
Most of the positions of the co-dissected PG in correla-
tion to the thyroid gland were extrathyroidal (10/18, 55.5%),
two (11.1%) were intracapsular, and six (33.3%) were

intrathyroidal (Figure 1). A total of 77.78% of them were
inferior, 22.22% were middle, 16.6% were superior, and
one patient (5.6%) was intrathymic.

Discussion

Conflicting reports exist regarding the correlation be-

tween IP and HYP.16e26 Many authors suggest that a
surgeon must try to find and preserve at least three PGs by
any means. Among them, Ponce de Leon-Ballesteros et al.

stated that appropriate intraoperative PG identification with
in situ preservation of at least three glands might be the most
important strategy to prevent transient and permanent

postoperative HYC.16 Compatible with this opinion is Lin
YS et al.’s study, according to which IP during
thyroidectomy is associated with an increased likelihood of

postoperative HYP, and surgeons should perform
meticulous dissection to avoid IP and resultant HYC.27

The majority of relevant studies support the latter, which

was also demonstrated by a 2018 meta-analysis performed
by Bai et al.28 The authors conclude that IP increases the risk
of postoperative HYC after thyroidectomy; thus, they
recommended a more meticulous intraoperative

identification of PG to reduce IP, particularly for total
thyroidectomy. However, other studies oppose this theory.
Baloch et al. found that IP was not associated with an

increased incidence of permanent HYP or symptomatic
HYC.21 Chang et al. suggested that identification of PG
does not equal safe preservation, as it is not the number of

PGs identified but preserved in situ that matters.17 Lang
et al. went even further by implying that identifying fewer
PGs in their orthotopic positions not only lowered the risk
of temporary and protracted HYP but also shortened the

recovery time from protracted HYP.19

Our study is more compatible with the second group of
authors. It included 116 patients who underwent total thy-

roidectomy who were divided into two groups: groups A and
B with and without IP respectively. Group A included 18
patients (15.5%), which compares well with other published

series (8%e23%).2,7,10e12,14 In most patients’ histology
reports in group A, only one PG was detected; in two
reports, there were two PGs, and in only one report, three

PGs were detected. An attempt to separate group A into
subgroups according to the number of PGs yielded small
subgroups that did not permit further analyses.

It should be emphasized that most of the PGs (68.2%)

resected were located in the inferior poles (including the
intrathymic region). This could be attributed to the
anatomical variations expected in the loci of the inferior PG.

They are usually near the inferior poles of the thyroid gland,
but they may lie in various positions.29 In 1e5% of
individuals, an inferior parathyroid gland is deep in the

superior mediastinum. Interestingly, most incidentally
resected PGs (59.1%) were on the left.

In our study, during the immediate postoperative period,

most of the patients in group A manifested severe/symp-
tomatic HYC (50%), whereas the majority of individuals in
group B were normal (52%). Long-term calcium levels in
both groups with mild HYC were normal, in contrast to

those with severe/symptomatic HYC, the majority of which
eventually developed permanent HYP, with or without IP.
Again, no statistical significance was observed between the



Calcium and incidental parathyroidectomy218
incidence of HYC in the groups nor in the correlation be-
tween HYC and HYP in each of the groups or for the total

population.
There are many reports indicating cancer as a predis-

posing factor for HYC and HYP.20,24,30 Sitges-Serra et al.

even linked HYC to the size of the tumour, whereas Zheng
et al. linked it to delays in diagnosis and treatment.22,30

Contrastingly, other studies, such as that by Philips et al.,

failed to associate cancer and HYP.24 In the present study,
there was no statistical significance in the cancer group.

In total, 40 patients had cancer, which corresponded to
38.8% of group A (7/18) and 33.6% (33/98) of group B.

Therefore, cancer did not predispose patients to IP. Eight
patients with cancer (20%) developed mild HYC, and 13
(32.5%) developed severe HYC. There was no statistical

significance when compared to noncancerous patients. All of
those with mild HYC belonged to group B, and of those with
severe HYC, four belonged to group A (57.1%) and nine to

group B (27.2%). Of the cancer subgroup in group A, most
of the patients were eventually normal (71.4%), and only
28.5% developed permanent HYP. The same applies for the
cancer subgroup in group B, as most patients remained

normal (48.4%), followed by permanent (33.3%), protracted
(10.1%) and transient (9%) HYP. In general, all the patients
with protracted HYP belonged to group B, and they all had

cancer. Thus, in the present study, and unlike most published
data, cancer was not related to an increased incidence of IP
(p ¼ .669), HYC (p ¼ .855), or HYP (p ¼ .08).

This study has obvious limitations. The most significant
limitation is that the follow-up was performed via a telephone
call, and HYP was defined solely by the need for oral calcium/

vitamin D supplementation, as reported by the patients
themselves.Most of our patients live far away from theAthens
area and visit their family physician or community endocri-
nologist. Information about the last laboratory findings was

not accessible for all patients. Others had not undergone cal-
cium level tests recently and were taking supplements on the
advice of their physician. For these reasons, we excluded data

pertaining to long-term laboratory confirmation.

Conclusion

According to our study, incidental parathyroidectomy
does not correlate with permanent hypoparathyroidism
when at least two parathyroid glands are preserved. Unlike

other studies, it was observed that cancer does not increase
the incidence of hypocalcaemia or hypoparathyroidism, once
again regardless of parathyroid removal. Finally, among our

participants, the early presence of severe/symptomatic
hypocalcaemia did not predict the eventual presence of per-
manent hypoparathyroidism.
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