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Abstract This study aimed to determine the incidence of
inadvertent parathyroid removal during thyroid surgery and
define its associated risk factors. In this single-center
record-based study, we retrospectively analyzed the clini-
cal and pathological records of 462 patients undergoing
thyroidectomy. Incidental parathyroidectomy was detected
in 61 of 462 patients (13.2%). The incidence of inadvertent
parathyroid removal was 17.6% (36 of 205 patients) in
patients having malign thyroid diseases, compared with
9.7% (25 of 257 patients) in patients with benign thyroid
diseases (p = 0.045). Incidentally removed parathyroid
tissue was intrathyroidal in 8 of the 61 patients. Thus, the
ratio of intrathyroidal parathyroid tissue among all patients
was 1.7% (8 out of 462). Central neck dissection was
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carried out in 40 patients (8.7%). Fourteen of these 40
patients (35%) had an incidental parathyroid in their
specimen compared with 47 of 422 patients (11.1%) who
did not undergo central neck dissection (p<0.001). Inci-
dental parathyroidectomy occurred in 13.2% of patients
undergoing thyroidectomy in our study. The majority of
patients had one parathyroid identified in their specimen.
Central neck dissection was significantly predictive for
incidental parathyroidectomy. Well-trained senior oto-
laryngology residents can safely perform thyroid surgery
with similar rates of incidental parathyroidectomy as their
masters.
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Introduction

Currently, thyroidectomy is an effective approach for
treating many benign and malign thyroid pathologies with
minimal complications. Although there were substantial
problems with thyroid surgery associated with intraopera-
tive and postoperative bleeding during the nineteenth
century [1], thanks to Kocher and Halstad, modern thyroid
surgery is among the most frequently performed surgical
operations and one of the safest operations [2]. The thyroid
gland is in close contact with important anatomical struc-
tures, mainly the recurrent laryngeal nerves and parathy-
roid glands, which makes thyroid surgery more
challenging. Although thyroid surgeons are highly familiar
with the typical and possible location of parathyroid glands
and perform meticulous dissection, occasionally, the
parathyroid gland/s can be unintentionally removed during

@ Springer


http://orcid.org/0000-0003-0366-3099
https://doi.org/10.1007/s12070-021-02590-0
http://crossmark.crossref.org/dialog/?doi=10.1007/s12070-021-02590-0&amp;domain=pdf
https://doi.org/10.1007/s12070-021-02590-0

Indian J Otolaryngol Head Neck Surg

thyroid surgery, as evidenced by pathology reports. The
present study aimed to determine the incidence of inad-
vertent parathyroid removal during thyroid surgery and
define the associated risk factors for this error.

Materials and Methods

In this single-center record-based study, we retrospectively
analyzed all thyroidectomies (total thyroidectomy and
lobectomy) performed at Marmara University Medical
Faculty Otolaryngology and Head and Neck Clinic
between January 1, 2012, and September 30, 2020. Thy-
roidectomy was performed similarly in all cases, paying
attention to the protection of recurrent laryngeal nerves and
parathyroid glands and their vascular supply. After removal
of the thyroid gland, the specimen was also grossly
investigated for the presence of parathyroid glands.
Patients undergoing central and/or lateral neck dissection
were included in our study. Patients undergoing thy-
roidectomy for non-thyroid disease, such as laryngectomy
or surgery for hyperparathyroidism, were excluded.
Parathyroid glands implanted into the tissue because of
accidental removal or devascularization were not accepted
as inadvertent removal. Parathyroid glands not targeted for
removal and noticed during pathologic examination of
thyroid specimen were accepted as inadvertent removal.
Four-hundred and sixty-two patients were included in the
study pathology and presented with multinodular goiter,
adenoma, Graves’ disease, thyroiditis and malign thyroid
lesions such as papillary thyroid carcinoma (PTC), follic-
ular thyroid carcinoma (FTC), medullary thyroid carci-
noma (MTC), anaplastic carcinoma, or poorly
differentiated carcinoma. Thyroidectomy operations were
also grouped into four different categories according to
seniority regarding who performed the surgery (senior
resident, specialist, associated professor, professor). The
incidence of inadvertent parathyroid removal between
groups was also evaluated. Statistical analysis was carried
out using SPSS version 17.0. The suitability of the vari-
ables to normal distribution was examined using histogram
graphics and a Kolmogorov-Simirnov test. A Chi-square
test was used for categorical data, and a Mann—Whitney U
test was used for nonparametric data. P-values of less than
0.05 were evaluated as statistically significant.

Results

A total of 462 patients were included in the study, 134 men
and 328 women. Of these thyroidectomies, 399 were total
thyroidectomies, and 63 were lobectomies. The average
age of the patients was 45.7 & 15.3 years. The final
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pathological diagnosis was categorized as malign thyroid
disease (205 patients, 44.5%), Graves’ disease (37 patients,
8%), or a benign thyroid disease other than Graves’ disease
(220 patients, 47.5%). Incidental parathyroidectomy was
detected in 61 of 462 patients (13.2%). The incidence of
inadvertent parathyroid removal was 17.6% (36 of 205
patients) in patients having malign thyroid diseases, com-
pared with 9.7% (25 of 257 patients) in patients with
benign thyroid diseases (p = 0.045) as shown in Table 1.
Eleven of the 462 thyroidectomies (2.4%) were revision
surgeries for persistent or recurrent disease. Of these 11
cases, 3 (27%) were found to have unintentional parathy-
roid removal, and this ratio was 12.9% (58 of 451 patients)
for primary thyroidectomy cases (p = 0.16) as shown in
Table 1.

Incidentally removed parathyroid tissue was intrathy-
roidal in 8 of the 61 patients. Thus, the ratio of intrathy-
roidal parathyroid tissue among all patients was 1.7% (8
out of 462). Because it is not possible to preserve
intrathyroidal parathyroid tissue during thyroidectomy, the
actual rate of inadvertent parathyroidectomy that could be
preserved was 11.5% (53 out of 462). The number of
parathyroid glands removed ranged from one to two per
patient. Fifty-seven patients (93.5%) had one, and four
patients (6.5%) had two parathyroid glands removed.
Among these four patients with two parathyroids in their
specimen, one patient had one parathyroid in a central
dissection specimen and one in the right lobe; one patient
with one parathyroid in the right thyroid lobe and one in the
left thyroid lobe; one patient with one parathyroid in the
central dissection specimen and one in the right thyroid
lobe; and the last patient with two parathyroids in the
central dissection specimen as shown in Table 2.

Central neck dissection was carried out in 40 patients
(8.7%). Fourteen of these patients (35%) had an incidental
parathyroid in their specimen compared with 47 of 422
patients (11.1%) who did not undergo a central neck dis-
section (p<0.001) as shown in Table 3.

The intrathyroidal parathyroid gland cannot always be
preserved in thyroid surgery, and its removal is not asso-
ciated with the operating surgeon. In our clinic, senior
residents were also not allowed to perform central neck
dissections. In this context, if intrathyroidal parathyroid
cases and patients undergoing a central neck dissection
were excluded, incidental parathyroidectomy was detected
in 16 of 150 cases in the surgery performed by senior
assistants; 15 of 164 cases in specialists; and 14 of 107
cases in associate professors. There were no significant
associations between groups (p = 0.253) as shown in
Table 4.
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Table 1 Patient Demographics, Operative Procedure, Pathologic Diagnosis and Operating Surgeon

Insidental parathyroidektomi

p
No Yes
n % n %
Sex Man 119 30) 15 (25) 0.415
Woman 282 (70) 46 (75)
Type of thyroid surgery Total thyroidectomy 343 (86) 56 92) 0.184
Lobectomy 58 (14) 5 ®)
Pathological diagnosis Graves 34 ) 3 5) 0.045
Benign nodular 198 49) 22 (36)
Malign thyroid diseases 169 (42) 36 (59)
Operating surgeon Senior assistant 134 (34) 17 (28) 0.573
Specialist 149 37 21 34)
Associate professor 93 (23) 19 3D
Professor 25 6) 4 7
Revision surgery No 393 (98) 58 95) 0.163
Yes 8 2 3 (%)
Bold value indicate statistical significance
Chi-square test
Table 2 Location of Incidental Parathyroidectomy
%
Single gland removal of 57 patients Intrathyroidal 8 (14)
Left lobe 23 (40)
Right lobe 20 (35)
Central dissection 6 (11
Two glands removal of 4 patients Right lobe and left lobe (25)
Right lobe and central dissection 2 (50)
Central dissection (25)
Insidental parathyroidektomi No 401 87)
Yes 61 (13)
Table 3 Relationship of central neck dissection and incidental parathyroidectomy
Incidental parathyroidektomi p
No Yes
n % n %
Central neck dissection No 375 (89) 47 (11) 0.000
Yes 26 (65) 14 35

Bold value indicate statistical significance

Chi-square test

@ Springer



Indian J Otolaryngol Head Neck Surg

Table 4 Relationship between incidental parathyroidectomy and operating surgeon

Operating surgeon p
Senior Assistant Specialist Associate professor Professor
n % % n % n %
Incidental parathyroidectomy No 134 (34) 149 37 93 (23) 25 (6) 0.253
Yes 16 (36) 15 (33) 14 @31) 0 (0)
Total 150 (34) 164 37 107 (24) 25 5)

Chi-square test

This table does not include cases with central neck dissection and intrathyroidal parathyroid

Discussion

Familiarity with the anatomical localization and blood
supply of parathyroid glands is essential in thyroid surgery.
Typically, there are four parathyroid glands located extra-
capsularily on the thyroid gland posterior surface. How-
ever, these glands can also be found within the thyroid
capsule or rarely within the thyroid gland parenchyma [3].
There are normally two superior parathyroid glands located
at the posterior thyroid gland superior pole near the
cricothyroid junction. The inferior parathyroid gland
position tends to be more variable, and it is more frequently
located in the thyroid gland lower pole but can also be
positioned in the thymus or mediastinum [3, 4]. During
thyroidectomy, parathyroid gland preservation can be
achieved by meticulous dissection directly on the thyroid
capsule separating the parathyroid glands from the thyroid
gland [4]. Despite meticulous dissection, 13.2% of the
pathology reports in our series observed the presence of
parathyroid tissue in the thyroid specimen that was inci-
dentally removed by the operating surgeon. Our findings
with incidental parathyroidectomy are in accordance with
the literature. Lee et al. [5]. reported an incidence of 11%,
Sasson et al. [6] 15%, and Lin et al. [7] 9.1% of incidental
parathyroidectomy. The frequency of intrathyroidal loca-
tion of parathyroid glands is approximately 0.2% according
to autopsy studies [8], but this rate increases to between 2
and 5% for patients with primary hyperparathyroidism
[9, 10]. Lee et al. [5] found that intrathyroidal parathy-
roidectomy constituted 22% of all incidental parathy-
roidectomy cases and 2.4% of all patients in their study (10
out of 414 patients). In our series, intrathyroidal parathy-
roidectomy comprised 13.1% of all incidental parathy-
roidectomy cases and 1.7% of all patients in the study (8
out of 462 patients). Apparently, the detection rate of
intrathyroidal parathyroid glands in patients operated upon
for thyroid pathology is substantially higher than for
autopsy series.
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We found that the type of thyroid pathology correlated
with incidental parathyroid gland removal frequency (e.g.,
malign thyroid diseases, Graves’ disease, and benign thy-
roid diseases other than Graves’ disease). Malign thyroid
diseases were found to have a higher association with
incidental parathyroid removal. In this research, we con-
sidered Graves’ disease as a separate group from other
benign thyroid diseases due to the fact that it may com-
plicate the operation and protection of the parathyroid
gland because of a high thyroid blood supply. However, no
difference was detected between Graves’ disease and other
benign conditions in cases of incidental parathyroid
removal. In Lin and colleagues’ study [7], no correlation
between malign and benign thyroid diseases in cases of
incidental parathyroid removal was observed.

We found no relation between revision operations and
incidental removal of the parathyroid gland. However, Lin
et al. reported a significantly higher association [7].
Whereas it is more difficult to recognize and preserve
parathyroid glands in revision thyroid surgery, the absence
of a relationship in our study may be attributed to the low
number of revision cases in our series. Although only 11 of
our 462 patients who underwent thyroid surgery were
operated upon for revision surgery, this ratio was 25 out of
220 patients in Lin and co-workers’ study [7].

Central neck dissection is another factor associated with
incidental parathyroidectomy in our experience. We found
a significant relationship (p<0.001) between central neck
dissection and incidental parathyroidectomy in our study.
Lin et al. [7]. also reported a similar result—seven of the 36
patients (19.4%) who had a central neck dissection had an
incidental parathyroidectomy compared with 13 of 184
patients (7%) who did not undergo a central neck
dissection.

In our clinic, training on thyroid and parathyroid surgery
is provided in a highly regular and standard way. Every
resident participates in many thyroid and parathyroid
surgeries as a secondary surgeon of the operation until they
become a senior resident and learn every step of the
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surgery in a standard manner. Once they become a senior
resident, they perform thyroid and parathyroid surgery as a
primary surgeon accompanied by instructors. However,
senior residents are rarely allowed to perform revision
thyroid surgeries and central neck dissections. Therefore,
in our study, we also examined the relationship between
incidental parathyroidectomy and the four groups of
operating surgeon (senior resident, specialist, associate
professor, professor) in the remaining cases after excluding
cases with revision surgery and central neck dissection, and
we did not find any statistically significant difference
between the groups (p = 0.253). From this point of view, it
can be seen that in a clinic where thyroid and parathyroid
surgery is frequently performed and well taught, senior
residents can safely perform these surgical operations.

Conclusion

Incidental parathyroidectomy occurred in 13.2% of patients
undergoing thyroidectomy in our experience. The majority
of patients had one parathyroid identified in their specimen.
Central neck dissection was significantly predictive for
incidental parathyroidectomy. Well-trained senior residents
can safely perform thyroid surgery with similar rates of
incidental parathyroidectomy as their masters.
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