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Objective

The aim of this study is to evaluate the potential causes of unintentional
parathyroidectomy during thyroid surgery.

Patients and methods

A total of 157 patients who underwent total thyroidectomy for benign or malignant
diseases between May 2016 and May 2018 in the Endocrine Surgery Unit of Ain
Shams University Hospital and Helwan University Hospital. Patients with recurrent
thyroid disease and parathyroid gland disease requiring parathyroidectomy were
excluded.

Results

There were 18 parathyroid glands removed in 16 patients; seven were intracapsular
and six were intrathyroidal parathyroid glands, with a mean size of 4.7 mm which is
less than the mean size of the parathyroid gland. In spite of the high percentage of
women in the unintentional parathyroidectomy group this was not statistically
significant. Also, we found that the patients in the unintentional
parathyroidectomy group were higher in BMI (32.25+3.62kg/m?) with a lower
thyroid specimen weight average of 52.56+3.25¢g. Total thyroidectomy with
lateral neck dissection was found to be associated with high risk of unintentional
parathyroid gland removal.

Conclusion

There are several factors that may affect unintentional parathyroidectomy such as
the BMI, thyroid gland weight, site and size of the parathyroid gland and type of
operations.
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Introduction

Total thyroidectomy in the 21st century has become
safe and effective, with improved outcome and minimal

morbidity [1].

Many centers discharge patients as early as the first
postoperative day indicating that this procedure is safe
especially in the hands of experienced surgeons [2].

Thyroidectomy is done for thyroid malignancy and
several benign thyroid diseases [3]. The most common

complication  post-thyroidectomy
hypocalcemia ~ which  occurs
unintentional ~ parathyroidectomy

operation or at least disruption of its blood supply

during dissection [4].

either due to

Even with the most experienced thyroid surgeons and
with taking into consideration the safe operative
techniques for dissection of the gland, unintentional
parathyroidectomy occurs and it is discovered in the
postoperative pathology report [7].

Hypothesis

The aim of our study was to identify the factors
associated with unintentional parathyroidectomy
during total thyroidectomy.

is  transient  Patients and methods

Patients

This study was conducted in the Endocrine Surgery
Unit of Ain Shams University Hospital and Helwan
University Hospital on 157 patients who underwent

total thyroidectomy for benign or malignant diseases

during  the

The rate of this complication differs greatly in the
published literature ranging from 6 to 31% in primary
thyroid surgery [5-8].

The four parathyroid glands have variable positions,
appearance, and relation to the thyroid gland so they
are at risk of unintentional resection or at least

disruption of their blood supply [9].
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between May 2016 and May 2018. Patients with
recurrent thyroid disease and parathyroid gland
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disease requiring parathyroidectomy were excluded.
Wiritten informed consent was signed by all patients.

Operative

Total thyroidectomies were performed by highly
experienced surgeons who perform at least 50
thyroidectomies per year. Total thyroidectomies were
performed by the classic suture ligation technique or
with conventional electrothermal bipolar vessel sealing
handle. In each surgery, we tried to preserve
parathyroid glands as much as possible by following
the capsular principle of dissection, but excessive
dissection to identify all the parathyroid glands was
avoided.

Following surgery postoperative calcium was assessed
12 and 24 h, postoperatively. Uncomplicated cases were
discharged on the first day postoperatively.

Specimens were sent to our Pathology Department and
were examined by experienced pathologists in thyroid
and parathyroid cases. Pathology reports were reviewed
to identify if there is unintentional removal of the
parathyroid gland. Patients were divided into two
groups: group A: no parathyroid gland removed,
group B: unintentional removal of one or more
parathyroid glands occurred. The number, size, and
location: extracapsular, intracapsular (just deep to the
capsule), or intrathyroidal (deep in the thyroid tissue)
of the removed parathyroid was recorded. Also,
patient’s age, sex, BMI, operative time, thyroid
specimen  weight, operation, and pathologic
diagnosis were compared between the two groups to
assess them as factors potentially affecting the
occurrence of unintentional parathyroidectomy
during total thyroidectomy.

Statistical analysis

Continuous variables are expressed as mean and SD.
Categorical variables are expressed as frequencies and
percentage. Student’s #-test was used to assess the
statistical significance of the difference between two
study group means. y°-test was used to examine the
relationship  between  categorical ~variables. A
significance level of P less than 0.05 was used in all
tests. All statistical procedures were carried out using
SPSS, version 20 for Windows (SPSS Inc., Chicago,
Illinois, USA).

Results
Among the 157 patients who underwent total
thyroidectomy there were 115 women and 42 men,

with a mean age of 45.03+10.96 with a range of 21-65
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years; the mean BMI was 29.38+4.20 kg/m* ranging
from 21 to 38 kg/m?. The overall operative time which
was calculated from skin to skin, ranged from 70 to
98 min with a mean of 85.36+7.91 min. The mean
weight of the total thyroidectomy specimens
was 54.95+4.14¢g with a range of 49-62¢g. Out of
the 157 patients, 123 patients underwent total
thyroidectomy, whereas 22 others underwent total
thyroidectomy with central neck dissection and only
12 patients underwent total thyroidectomy with lateral
neck dissection.

After reviewing the pathology reports, the
preoperative clinical and laboratory data of the
patients, the final diagnosis of the cases were 68
cases of multinodular goiter, 22 cases of toxic
nodular goiter, 16 cases of Graves’ disease, 39 cases
of papillary carcinoma, and 12 cases of follicular
carcinoma. Pathology reports also confirmed that
there were 16 (10.19%) cases with unintentional
parathyroid gland removal. It was only one
parathyroid gland in 14 cases and two parathyroid
glands in two cases (Tables 1 and 2).

Table 1 Clinical and demographic characteristics of the total
group

Variables Total group [n (%)]
Age (mean+SD) (years) 45.03+10.96
Sex
Men 42 (26.8)
Female 115 (73.2)
BMI (mean+SD) (kg/m?) 29.38+4.20
Operative time (mean+SD) (min) 85.36+7.91
Specimen weight (mean+SD) (g) 54.95+4.14
Operation
Total thyroidectomy 123 (78)
Total thyroidectomy-+central neck 22 (14)
dissection
Total thyroidectomy-+unilateral neck 12 (8)
dissection
Diagnosis
Multinodular goiter 68 (43)
Toxic nodular goiter 22 (14)
Grave’s disease 16 (10)
Papillary carcinoma 39 (25)
Follicular carcinoma 12 (8)

Table 2 Data of removed parathyroid glands

Variables Total group [n (%)]
Mean size of the removed glandSite of 4.7+0.57
removed parathyroid glands

Extracapsular 5 (27.78)
Intracapsular 7 (38.89)
Intrathyroidal 6 (33.33)
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Overall, 18 parathyroid glands were unintentionally
removed during our study in 16 patients; the mean size
of the removed parathyroid glands was 4.7+0.57 mm.
As regards the site, pathology reports confirmed that
five of them were extracapsular. These five parathyroid
glands were in cases of papillary carcinoma with
unilateral neck dissection, seven of them were
intracapsular, and six were intrathyroidal.

By comparing patients of the two groups we found that
there is no significant difference between them as
regards the age (P=0.608). Also, we found that the
percentage of women was higher in group B (87.5%) in
comparison to group A (12.5%), but this was not
statistically significant (P=0.174). Also, there was no
significant difference in the operative time between two
groups: 85.13+8.02 and 87.44+6.83 min in groups A
and B, respectively (P=0.224).

The factors that may predict unintentional removal
of the parathyroid gland during total thyroidectomy
are the BMI, specimen weight, and the type of
operation.

As regards the BMI, it was found that patients of group
B were higher in the mean BMI (32.25+3.62 kg/mz)
than those of group A (29.06+4.15 kg/rnz) and this
difference was highly significant (P=0.004). The mean
specimen weight was found to be less in group B (52.56
+3.25 g) than in group A (55.23+4.16 g) and this was
also found significant (P=0.007).

When comparing both groups as regards the
operation, it was seen that there was a significant
increase in the percentage of ‘total thyroidectomy with
lateral neck dissection’ patients from 4.9 to 25%
(P=0.012), which means an increase in the
likelihood of unintentional parathyroidectomy with
lateral neck dissection.

As regards the diagnosis, there was a decrease in the
percentage of multinodular goiter within group A in
comparison to group B from 46.1 to 18.8%; this
means that unintentional parathyroidectomy is less
likely to occur with cases of multinodular goiter, the
opposite is seen in cases of toxic nodular goiter and
papillary carcinoma where the percentage increased
within group B in comparison to group A from 12.8
to 25% in toxic nodular goiter and from 23.4 to
37.5% in cases of papillary carcinoma. This
increase was also observed in cases of Grave’s
disease but the increase was less than 3%; there
was almost no change in the follicular carcinoma

percentage (Table 3).

Discussion

Unintentional removal of the parathyroid gland during
thyroidectomy is a known complication even with
experienced surgeons [4]. The difference between
published literatures about the percentage of this
complication ranged from 6.4% in the study by Sipple
et al. [8] to 31% in the study by Ondik e# a/. [9]. In our
study, it was about 10.19% which is consistent with the
results of Lee and colleagues and Lin and colleagues.
This high difference is most probably because of the
different designs of the study; some of these studies
addressed  certain  operation as solely  total
thyroidectomy [7], others studied recurrent thyroid
surgeries [9]. A large cohort study assessing more
than 1300  patients total
thyroidectomy reported than the rate was about 11.3
which is consistent with our results [10].

who  underwent

The mean size of the excised parathyroid tissue in
this study was 4.7+0.57 mm; this was consistent with
the results of Sasson ef al. [6], Lee ez a/. [11], and
Du ez al. [12], but this is less than the average
diameter of the normal parathyroid gland, which
was described by previous authors to be about 6 mm
[5]. This means that the smaller gland is more
susceptible to be accidently removed or that not
all of the gland was resected during accidental
parathyroidectomy.

The literature reported different rates for the site of
unintentionally removed parathyroid gland but most of
them described that the removal of the parathyroid
gland outside the thyroid tissue is not common ranging
from 5% in Lee e£ al. [11] to 32% in Manouras ef al. [7]
In our study it was 27.78% which is within the range of
the reported rates. Mansoura ez al. [7] also reported
that his rate of intrathyroidal location was 49% which
are more difficult to be preserved in comparison to the
extracapsular and intracapsular which are more easily to
be preserved. In our study, we found that 33.33% of the
resected parathyroid glands were intrathyroidal which
was also consistent with his result.

Christakis and colleagues in his large cohort study
reported that the male sex is an independent risk
factor for unintentional parathyroidectomy which
was against what was reported by Manouras e al.
[7] and by Sakorafas ez al [13], who reported a
protective  role of men to  unintentional
parathyroidectomy and attributed this to the smaller
number of male patients with intrathyroidal
parathyroid glands. In our study there were more
women in the unintentional parathyroidectomy
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Table 3 Comparison between the two groups
Variables Group A Group B P-value
Age (years) 45.17+11.06 43.75+10.25 0.608
Sex [n (%)]
Men 40 (28.4) 2 (12.5) 0.174
Female 101 (71.6) 14 (87.5)
BMI (kg/m?) 29.06+4.15 32.25+3.62 0.004
Operative time (min) 85.13+8.02 87.44+6.83 0.224
Specimen weight (g) 55.23+4.16 52.56+3.25 0.007
Operation
Total thyroidectomy 114 10 0.012
% of diagnosis 91.9 8.1
% within group 80.9 62.5
Total thyroidectomy+central neck dissection 20 2
% of diagnosis 90.9 9.1
% within group 14.2 12,5
Total thyroidectomy-lateral neck dissection 7 4
% of diagnosis 63.6 36.4
% within group 4.9 25
Diagnosis
Multinodular goiter 65 3 0.257
% of diagnosis 95.6 4.4
% within group 46.1 18.8
Toxic nodular goiter 18 4
% of diagnosis 81.8 18.2
% within group 12.8 25
Grave’s disease 14 2
% of diagnosis 87.5 12.5
% within group 9.9 12.5
Papillary carcinoma 33 6
% of diagnosis 84.6 15.4
% within group 234 37.5
Follicular carcinoma 11 1
% of diagnosis 91.7 8.3
% within group 7.8 6.3

group which was consistent with Manouras and
colleagues but this was not statically significant.

The mean size of the removed thyroid gland was 52.56
+3.25 g in the unintentional parathyroidectomy group
which is less than the other group (55.23+4.16 g) and
this was statically significantly; this may be attributed
of the difficult handling of the small gland rendering it
more difficult and increase that rate if there is incidence
of unintentional parathyroidectomy. Christakis and
colleagues found in his study, in the univariate
analysis, and not in the multivariate analysis, a
correlation between smaller weight of the thyroid
gland and unintentional parathyroidectomy and this
was opposite to what have been reported by
Rajinikanth ez al. [14] and Zhou ez al. [15]. Sippel
and colleagues found no correlation between the size of
the gland and unintentional parathyroidectomy.

Another factor which was significant in our study is the
BMI, we found that patients with a higher BMI were

more susceptible to unintentional parathyroidectomy
that can be attributed to increased fat around the

parathyroid gland masking it and rising the
possibility of accidently removing it. In the
published literature that was reviewed no one

studied the effect of BMI or patients’ weight on the
unintentional parathyroidectomy.

Also, we found that total thyroidectomy with lateral
neck dissection was associated with more unintentional
parathyroidectomy; this could be due to the recognition
of the parathyroid gland as one of the lymph nodes
and not the gland. Du and colleagues also reported that

lateral ~cervical lymph node dissection would
significantly increase the risk of unintentional
parathyroidectomy.

No statically significant relation was found between the
final diagnosis and the unintentional parathyroidectomy.
This is consistent with what was reported by Masouras
and colleagues [6,7,13]. However, Gourgiotis and
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colleagues [16] reported that malignancy has a protective
factor.

Conclusion

There are several factors that may affect unintentional
parathyroidectomy such as the BMI, thyroid gland
weight, site and size of parathyroid gland, and type
of operations. Other factors may be associated with
unintentional parathyroidectomy but more studies are
needed to confirm or deny this, the diagnosis, and the
gender of the patients.
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