HIPPOKRATIA 2020 24, 2: 72-76

RESEARCH ARTICLE

Eftect of incidental parathyroidectomy on postoperative calcium levels after total
thyroidectomy

Doulaptsi M!, Terodiakonou D?, Prokopakis E', Stanitsa N'!, Rogdakis A'!, Karatzanis A'

"Department of Otorhinolaryngology-Head and Neck Surgery
2Department of Social Medicine
University of Crete School of Medicine, Heraklion, Greece

Abstract

Background: Incidental parathyroidectomy during total thyroidectomy may occur even in the most experienced hands.
This study aims to assess the incidence, risk factors, and impact of incidental parathyroidectomy on this very targeted
group of patients.

Methods: Three hundred and four consecutive cases undergoing total thyroidectomy in a tertiary referral center were
prospectively studied. Based on the histopathology report, incidental parathyroidectomy was assessed in relation to post-
operative transient/permanent hypocalcemia. Demographic, clinical, and histological data were analyzed.

Results: The overall incidence of unintentional removal of parathyroid glands during total thyroidectomy was 35.5 %.
Indicators were the postoperative hypocalcemia, the percent change of parathormone serum levels, and the presence of
lymph nodes in the histopathology report. Patients with incidental parathyroidectomy exhibited a higher incidence of
transient hypocalcemia and hypoparathyroidism postoperatively.

Conclusions: Incidental parathyroidectomy is associated with transient hypocalcemia after total thyroidectomy. Even
single parathyroid in the histopathology specimen may be sufficient for influencing postoperative PTH levels and cal-
cium. Every effort should be made by surgeons to identify and protect all parathyroid glands successfully. HIPPOKRA-
TIA 2020, 24(2): 72-76.
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Introduction

Hypoparathyroidism constitutes the most common
complication of thyroidectomy and is typically related
to trauma, devascularization, or accidental excision of
parathyroids during the procedure'. Postoperative hypo-
parathyroidism leads to hypocalcemia, which is typically
transient®*. However, it may seriously affect the postop-
erative quality of life and length of hospitalization**. Oc-
casionally, hypocalcemia may become very serious and
even life-threatening, or permanent, requiring life-long
strenuous efforts to manage calcium blood levels with
medications®’.

While every effort should be made by the surgeon to
identify and protect all parathyroids successfully, they
still appear occasionally on the pathology report even in
the most experienced hands®’. Incidental parathyroidec-
tomy (IP) rates vary widely among reports in the litera-
ture'®. The exact effect of IP and the number of removed
parathyroid glands on the postoperative calcium blood
levels has not been extensively studied. Recuperation
of patients following thyroidectomy is still not clear'-5,

mainly due to the studied population’s heterogeneity and
offered procedures. Overall, data on incidental parathy-
roidectomy after total thyroidectomy (TT) are scarce in
the literature.

This study aims to prospectively assess the incidence
and factors associated with incidental IP in cases under-
going TT strictly. Subsequently, to evaluate its effect on
the postoperative calcium serum levels.

Materials and Methods

Data were prospectively collected for all patients who
undergone TT at the tertiary Department of Otorhinolar-
yngology of Heraklion, Crete between July 2015 and
June 2017. Patients received during hospitalization the
standards of care according to institutionally approved
protocols, signed informed consent for thyroid surgery.
As all data analyzed were those of routine thyroid sur-
gery, the institutional review board waived the need for
additional consent. The same surgical team performed all
surgical procedures. We defined as TT a total, extracap-
sular thyroidectomy. We excluded from the study patients
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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 pg
every 8 hours, and magnesium pidolate. Intravenous (IV)
calcium gluconate in the form of infusion was adminis-

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)
}I:iasrtz(i)tll;}g}(l)ld glands present in 108 (35.5)
Preoperative calcium (mg/dL) 9.3 (9.1-9.5)
Postoperative calcium (mg/dL)! 8.6 (7.9-9)
Percentage of Calcium change 7 (4.2-12)
Postoperative hypocalcaemia® 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, !: the lowest post-operative serum calcium during hospitaliza-
tion, PTH: parathyroid hormone, % defined as Calcium <8 mg/dL.

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. [P 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).
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Table 2: Thyroidectomy-related factors associated with incidental parathyroidectomy.

Parathyroids absent

Parathyroids present

e

in histology n =196 in histology n =108 p
Lymph nodes present in histology 4(2.1) 9(8.3) 0.016
Thyroid cancer; n (%) 104 (53.1) 62 (57.4) 0.543
Postoperative hypocalcemia! 31 (15.9) 52 (48.1) <0.001
Percentage of PTH change 35.5(11.7-59.2) 76 (46-94) <0.001

Values are expressed as number of patients with percentage in brackets, or median with interquartile range in brackets, ': defined as Calcium
<8 mg/dL, ": p-value is given by chi-square or Fisher’s exact test for binary outcomes or Mann-Whitney U test for continues outcomes, PTH:

parathyroid hormone.

Table 3: Thyroidectomy-related factors associated with the number of parathyroid glands in histology specimens.

One parathyroid in histology

At least 2 parathyroids in

s

p

n =93 histology n =15
Lymph nodes present in histology 7(7.5) 1(13.1) 0.609
Thyroid cancer 53 (57.0) 5.4 (60.0) 0.999
Postoperative hypocalcaemia' 44 (47.3) 8(53.3) 0.877
Percentage of PTH change 76.1 (45.5-94.0) 72.8 (40.9-95.1) 0.893

Values are expressed as number of patients with percentage in brackets, or median with interquartile range in brackets, 1: defined as Calcium <8 mg/dL,
*: p-value is given by chi-square or Fisher’s exact test for binary outcomes or Mann-Whitney U test for continues outcomes, PTH: parathyroid hormone.

Six months after surgery, only four patients (1.31 %)
remained under oral calcium supplementation. These
cases had parathyroids present on histology; three had
one and one had two glands removed. Malignancy was
present in two cases, and a lymph node dissection was
performed in one. Numbers were too low to be further
evaluated.

Discussion

Thyroidectomy represents the most significant endo-
crine surgical procedure. Its modern era was introduced
by Theodore Kocher, and it has since evolved into an ef-
fective and safe operation with minimal morbidity and
negligible mortality'®. However, postoperative hypo-
parathyroidism remains a significant cause of concern
as it represents the most common major complication
of thyroidectomy. The reported incidence varies widely
among studies, ranging from 16 to 55 %. Most hypopara-
thyroidism cases are mild and easily controlled with oral
calcium supplementation. Still, some may become severe
or even life-threatening, requiring careful monitoring
and intravenous supplementation for extended periods of
time. It has been repeatedly shown that postoperative hy-
pocalcemia is a significant factor leading to a prolonged
hospital stay and increased patient discomfort follow-
ing thyroidectomy®’. Postoperative hypoparathyroidism
may be considered transient or permanent when calcium
supplementation lasts, accordingly, for less or more than
six months.

Several studies in the literature have attempted to
explore the incidence and clinicopathological character-
istics of incidental parathyroidectomy®*!:121417-20 I a

systematic review conducted by Bai et al, the average IP
incidence was estimated to be 12.4 % with a wide range
from 2.9 % to 31 %". In this study, IP was remarkably
high, reaching 35.5%. At first sight, the results may cause
some surprise, though, might be easily justified if we
more closely examine the studied population. All cases
in the current study underwent TT, and this is the stan-
dard operation offered for thyroid diseases in our center.
A central neck lymph node dissection is additionally per-
formed in malignancy whenever the central neck com-
partment is involved based on the preoperative radiologic
evaluation or the intraoperative findings. On the contrary,
most published studies reporting on IP are comprised of
cases in which all different types of thyroid operations
were performed3®!1%2!,

TT refers to removing all visible thyroid tissue and
significantly differs from lobectomy, subtotal, and near-
total thyroidectomy as a procedure. The two upper para-
thyroids’ position is fairly consistent, with the superior
thyroid pole and the cricothyroid junction being the most
common sites. The lower parathyroids show a wider
topographic variation and may be found more frequently
in ectopic location’. Due to their typically intimate ana-
tomic relation to the thyroid gland, their small size, and
unimpressive appearance, in addition to variations in lo-
cation and number, parathyroid glands are vulnerable to
iatrogenic trauma during thyroid surgery. During TT, the
surgeon will inevitably encounter the dorsal part of both
thyroid lobes, and consequently all parathyroid glands.

It has been previously shown that TT significantly in-
creases the risk of unintentional removal of parathyroid
glands. Bai et al reported that the rate of IP in TT was



HIPPOKRATIA 2020, 24, 2 75

57.2 %'°. Furthermore, TT is a well-known risk factor for
postoperative hypocalcemia and hypoparathyroidism?*.
This study confirms that IP is a considerable event in pa-
tients undergoing TT and highlights the impact of IP on
the patient’s postoperative course of PTH and calcium.
Moreover, this study’s results suggest that even single
parathyroid in the histopathology specimen may be suf-
ficient for influencing postoperative PTH levels and cal-
cium.

The effect of IP on postoperative calcium and PTH
serum level has attracted much attention lately. Several
studies in the literature support that IP is associated with
postoperative hypocalcemia transient or permanent and
vice versa®!:1"1921 The existing variety among studies of
postoperative hypocalcemia transient and/or permanent
definitions, the extent of the procedure included, and in-
cidence of IP might explain the conflicting data obtained
on this topic. Lin et al reviewed 3,186 thyroidectomies
and found an increased incidence of temporary as well
as permanent hypocalcemia in IP cases®. In the previ-
ous study, IP on the histopathology report significantly
increased the risk of permanent hypoparathyroidism.
Another high volume center demonstrated that IP was
associated with temporary but not with permanent hypo-
calcemia or hypoparathyroidism®.

In this study, postoperative hypocalcemia occurred in
27.6 % of patients, while a drop of PTH serum levels of
48.1 % was observed. Subjects with IP exhibited signifi-
cantly increased transient postoperative hypocalcemia.
Moreover, IP was related to PTH’s significant decline,
which we have previously reported to be a reliable pre-
dictor for the occurrence and severity of hypocalcemia®.
Only four cases in this study developed permanent hy-
poparathyroidism and required oral supplementation for
more than six months. In contrast to other studies, when
the number of parathyroid glands present in histopathol-
ogy specimens was assessed, it was not associated with
postoperative hypocalcemia and PTH drop. Therefore,
we can hypothesize that the presence of at least one para-
thyroid in histology increases the risk of postoperative
hypocalcemia, but this is not further affected by a higher
number of parathyroids in the specimen. However, the
cases with more than one parathyroid gland were limited
(n =15), and more research is needed to draw safe con-
clusions.

Several risk factors for IP have been proposed in
previous reports®!1%1317.20 hut evidence remains contro-
versial. Pooled data from a meta-analysis showed that
central node dissection, malignancy, TT, and reoperation
are independent risk factors for IP'°. In a large case series,
Lin et al® demonstrated that TT, central node dissection
and reoperation increased the likelihood of unintentional
removal of parathyroid glands. Malignancy was signifi-
cantly higher in patients with IP on univariate analysis,
but not an independent risk factor after multiple regres-
sion analysis®. In a large cohort, Prazenica et al’, showed
that the type of surgery and Graves diseases were risk
factors and not malignancy. Consistent with previous

studies, lymph nodes on histology, but not malignancy,
increased the likelihood of IP in the current study (Table
2). Since TT was the only offered procedure, malignancy
with or without lymph node dissection was the single dis-
case-related variable analyzed. Furthermore, postopera-
tive hypocalcemia and percent of PTH drop could be ac-
curately predicted by the presence of parathyroid glands
in the histopathology specimens.

Concerning the location of the unintentionally ex-
cised parathyroid glands, inconsistency exists among dif-
ferent studies!®. Our results are in accordance with the
two largest cohort studies, in which the majority of glands
were either extracapsular or intracapsular®®. In the cur-
rent study, 63.8 % of the excised parathyroids were found
outside the thyroid gland and capsule, while 36.2 % were
outside the thyroid parenchyma but surrounded by the
thyroid capsule. Surprisingly, no parathyroid tissue was
found to be completely enclosed within the thyroid gland
in this cohort, though the incidence of intrathyroidal loca-
tion ranges from 2.2 % to 50 % in the literature'. Our re-
sults agree with cadaveric studies reporting that only 0.2
% of the population have glands completely surrounded
by thyroid tissue?*?*. Therefore, we can hypothesize that
good knowledge of anatomy, accurate identification, and
preservation of parathyroids might significantly reduce
IP incidence.

Up until now, the majority of published data on IP
was obtained by retrospective analyses*%. This study’s
prospective nature limits the potential sources of bias and
overcomes the relatively small sample size of the study.
The fact that only cases with TT were included minimizes
selection bias.

Our data suggests that IP is a considerable event in
patients undergoing TT and confirms the impact of IP
on patients’ postoperative course. Notably, the presence
of even one parathyroid gland in histopathology speci-
men is significantly associated with transient postop-
erative hypocalcemia. Therefore, every effort should be
made to meticulously dissect, identify, and preserve the
parathyroid glands during thyroid surgery. IP and postop-
erative hypocalcemia rate, may lead to bothersome and
even dangerous symptoms and significantly increase the
length, and cost of hospitalization. In-depth anatomical
knowledge related to variations and adequate training is
of great importance to minimize the risk of transient and
permanent hypoparathyroidism.
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