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Abstract

Objectives. To evaluate the incidence of inadvertent parathyroidectomy, identify risk factors,
determine the location of inadvertently excised glands, review pathology reporting in inadvert-
ent parathyroidectomy, and explore relationships between inadvertent parathyroidectomy and
post-surgical hypoparathyroidism or hypocalcaemia.
Methods. A retrospective cohort study of 899 thyroidectomies between 2015 and 2020 was
performed. Histopathology slides of patients who had an inadvertent parathyroidectomy
and a random sample of patients without a reported inadvertent parathyroidectomy were
reviewed.
Results. Inadvertent parathyroidectomy occurred in 18.5 per cent of thyroidectomy patients.
Central neck dissection was an independent risk factor (inadvertent parathyroidectomy = 49.4
per cent with central neck dissection, 12.0 per cent without central neck dissection, p < 0.001).
Most excised parathyroid glands were extracapsular (53.3 per cent), followed by subcapsular
(29.1 per cent) and intrathyroidal (10.9 per cent). Parathyroid tissue was found in 10.2 per
cent of specimens where no inadvertent parathyroidectomy was reported. Inadvertent para-
thyroidectomy was associated with a higher incidence of six-month post-surgical hypopara-
thyroidism or hypocalcaemia (19.8 per cent who had an inadvertent parathyroidectomy,
7.7 per cent without inadvertent parathyroidectomy).
Conclusion. Inadvertent parathyroidectomy increases the risk of post-surgical hypoparathyr-
oidism or hypocalcaemia. The proportion of extracapsular glands contributing to inadvertent
parathyroidectomy highlights the need for preventative measures.

Introduction

Thyroidectomy is a common operation, with around 10 000 performed per year in the
UK.1 It is a relatively safe procedure, but major complications such as significant post-
operative haematoma, permanent recurrent laryngeal nerve injury and long-term hypo-
parathyroidism have been reported to occur in 5–10 per cent of patients.2

The most common complication following thyroidectomy is post-surgical hypocalcae-
mia and/or hypoparathyroidism. This is likely multifactorial, with parathyroid gland
injury, devascularisation and inadvertent parathyroidectomy generally accepted as the
usual mechanisms.3 Most cases are transient, but long-term hypocalcaemia can occur
as a result of persistent parathyroid gland dysfunction, necessitating calcium and vitamin
D supplementation.2 Lifelong treatment with calcium and vitamin D is associated with
soft-tissue calcification, kidney stones, nephrocalcinosis and renal failure.4 Furthermore,
in patients with stable calcium and vitamin D levels, post-surgical hypoparathyroidism
or hypocalcaemia is associated with reduced quality of life as a result of physical, mental
and emotional symptoms, suggesting that low parathyroid hormone (PTH) levels directly
influence the patients’ quality of life.5

Inadvertent parathyroidectomy is the unintentional removal of one or more parathy-
roid glands during central compartment neck surgery. These are usually identified as part
of the pathology specimen.6 Inadvertent parathyroidectomy is a relatively frequent occur-
rence in thyroid surgery, with a reported incidence of 2.9 –31.0 per cent.6–25

The relationship between inadvertent parathyroidectomy and post-surgical hypopara-
thyroidism or hypocalcaemia is controversial, with conflicting results in the recent litera-
ture.6,9,18 Even if there is a limited overall impact, understanding the risk factors for
inadvertent parathyroidectomy may allow the thyroid surgeon to exercise appropriate
caution in patients who are at high risk for post-surgical hypoparathyroidism or hypocal-
caemia. This may also facilitate the development of preventative measures to help reduce
its incidence. Reported risk factors for inadvertent parathyroidectomy include a pre-
operative diagnosis of malignancy, central neck dissection, total thyroidectomy and
re-operative surgery.7
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This study primarily aimed to evaluate the incidence of
inadvertent parathyroidectomy and identify any potential
risk factors in a high-volume thyroid surgery unit. The study
also aimed to review pathology reporting in relation to inad-
vertent parathyroidectomy, determine the location of inadvert-
ently removed parathyroid glands, and explore the relationship
between inadvertent parathyroidectomy and temporary or per-
manent post-surgical hypoparathyroidism or hypocalcaemia.

Materials and methods

This is a retrospective observational study of thyroid opera-
tions performed in Sheffield Teaching Hospitals National
Health Service (NHS) Foundation Trust between October
2015 and September 2020. Eligible patients were adults under-
going total or near-total thyroidectomy, completion thyroi-
dectomy, or hemithyroidectomy, with or without central
neck dissection. The exclusion criteria included patient age
of less than 16 years, limited thyroid resection (isthmectomy),
re-operative neck dissection or concomitant parathyroid
surgery.

Clinical records were reviewed to obtain data on patient
demographics, details of surgery (including details on parathy-
roid identification), reported histology information, and
follow-up clinical and biochemical data on post-surgical hypo-
parathyroidism. Definite identification of parathyroid glands at
surgery was recorded; in the event of this not being mentioned
or if the parathyroid glands were described as possible or prob-
able, identification was recorded as ‘unclear’.

The volume (V) of thyroid tissue resected (considered an
ellipsoid) was determined from the recorded dimensions,
and calculated as V = (height (cm) ×width (cm) × length (cm) ×
π/6). If any dimensions were unclear from the histopathology
report, they were recorded as ‘unclear’, and the volume of
thyroid tissue was not calculated.

Inadvertent parathyroidectomy was defined as the reported
identification of any parathyroid tissue in the pathological spe-
cimen. The histopathology specimens of all patients who had
an inadvertent parathyroidectomy were reviewed to determine
the location of the inadvertently removed glands. The location
was classified into three categories: intrathyroidal (defined as a
gland completely surrounded by thyroid tissue), subcapsular
(defined as lying underneath the false capsule of the thyroid)
and extracapsular (defined as a gland lying outside the thyroid
capsule). In addition, in order to evaluate whether inadvertent
parathyroidectomy may be under-reported, histopathology
specimens were reviewed from a random sample of cases
where there was no mention of the presence of parathyroid tis-
sue in the histopathology report.

Long-term post-surgical hypoparathyroidism or hypocal-
caemia was defined as dependence on calcium or vitamin D
supplements to maintain normocalcaemia at six months
after surgery.

All data were collected on a Microsoft Excel spreadsheet
and transferred to IBM SPSS software (version 26) for statis-
tical analysis. Descriptive data were reported using frequencies
or percentages for categorical data, means and standard devia-
tions for parametric data, and medians and ranges for non-
parametric quantitative data. Inferential methods were based
on the data type and distribution, and used to compare
patients grouped into an ‘inadvertent parathyroidectomy
group’ (those with confirmed presence of parathyroid tissue
in the histopathology report) and a ‘no inadvertent parathyr-
oidectomy group’ (including all patients in whom there was

either confirmed absence or no mention of any parathyroid
tissue in the histopathology report). Univariable analyses
were performed using the Mann–Whitney U test for continu-
ous variables, and either Fisher’s exact test or chi-square test
for categorical variables. All statistical tests were two-sided,
and a p-value of less than 0.05 was considered statistically sig-
nificant. Factors that were significant on univariable analyses
were evaluated with multivariable analyses using binary logis-
tic regression.

The study was registered and approved by the clinical
effectiveness unit in Sheffield Teaching Hospitals NHS
Foundation Trust (reference number: 10181). As this was a
retrospective observational study, individual patient consent
and formal ethical approval were not required. All data were
initially collected and stored on NHS computers, and analysis
was performed only after the removal of patient identifiers.

Results

Of 955 patients who underwent thyroid surgery, 899 patients
were included in the study after excluding those who
underwent isthmectomy, re-operative neck dissection and con-
comitant parathyroid surgery. Overall, inadvertent parathyroi-
dectomy occurred in 166 of 899 patients (18.5 per cent).

Risk factors for inadvertent parathyroidectomy

Table 1 shows the inadvertent parathyroidectomy rate strati-
fied by surgical procedure, whether central neck dissection
was performed and whether surgery was re-operative. The
inadvertent parathyroidectomy rate per lobe in patients who
had completion thyroidectomy (117 completion thyroidec-
tomies, of which 7 were bilateral) was 34.7 per cent (43 inad-
vertent parathyroidectomies of the 124 lobes removed); this is
higher than the inadvertent parathyroidectomy rate per lobe of
both hemithyroidectomy and near-total or total thyroidect-
omy, at 13.2 per cent (50 out of 378) and 9.0 per cent (73
out of 808), respectively.

Table 1. Inadvertent parathyroidectomy* in thyroid surgery patients

Variable
Total
patients (n)

Inadvertent
parathyroidectomy
(n (%))

All patients 899 166 (18.5)

Surgical procedure

– Hemithyroidectomy 378 50 (13.2)

– Near-total or total
thyroidectomy

404 73 (18.1)

– Completion
thyroidectomy

117 43 (36.8)

Central neck dissection

– Ipsilateral 46 22 (47.8)

– Bilateral 108 54 (50)

– None 743 89 (12)

Re-operative surgery?

– Yes 126 43 (34.1)

– No 773 123 (15.9)

*Inadvertent excision of at least one parathyroid gland.
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Table 2 shows the demographic, clinical and operative char-
acteristics of the included patients, and the outcomes in rela-
tion to inadvertent parathyroidectomy.

The number of parathyroid glands identified intra-opera-
tively, per lobe resected, was examined in 743 patients (89
who had an inadvertent parathyroidectomy and 654 with no
inadvertent parathyroidectomy) who underwent thyroidect-
omy without central neck dissection. The proportion of
patients who had an inadvertent parathyroidectomy identified
intra-operatively was: 14.0 per cent (n = 14) in those with no
parathyroid glands identified, 14.3 per cent (n = 43) in those
with one parathyroid gland identified per lobe resected and
9.7 per cent (n = 20) in those with two parathyroid glands
identified per lobe resected. Univariable analysis showed no

significant relationship between the intra-operative identifica-
tion of parathyroid glands and inadvertent parathyroidectomy
( p = 0.331).

Table 3 shows the inadvertent parathyroidectomy rate
stratified by: the reporting pathologist, thyroid weight, thyroid
volume and histological diagnosis. Of 786 cases where data
were available, the median specimen weight was significantly
lower in the inadvertent parathyroidectomy group compared
with the no inadvertent parathyroidectomy group (20 g vs
28 g, p = 0.001). Of 838 patients where data were available,
the median volume of resected thyroid tissue was significantly
lower in the inadvertent parathyroidectomy group compared
with the no inadvertent parathyroidectomy group (48 ml vs
73 ml, p = 0.002).

Table 2. Univariate analysis of demographic, clinical and operative characteristics of thyroidectomy patients

Variable All patients* Inadvertent parathyroidectomy† No inadvertent parathyroidectomy‡ P-value

Age at surgery (median (IQR); years) 49 (37–62) 49 (36–63) 49 (37–62) 0.602

Gender (n (%)) 0.660

– Male 205 40 (19.5) 165 (80.5)

– Female 694 126 (18.2) 568 (81.2)

Indication for surgery (n (%)) <0.001

– Suspected or confirmed cancer 556 138 (24.8) 418 (75.2)

– Graves’ disease 185 12 (6.5) 173 (93.5)

– Symptomatic goitre 138 14 (10.1) 124 (89.9)

– Hyperthyroidism – other 20 2 (10.0) 18 (90.0)

Surgical procedure (n (%)) <0.001

– Hemithyroidectomy 378 50 (13.2) 328 (86.8)

– Near-total or total thyroidectomy 404 73 (18.1) 331 (81.9)

– Completion thyroidectomy 117 43 (36.8) 74 (63.2)

Thyroid side (n (%)) 0.709

– Left 232 47 (20.3) 185 (79.7)

– Right 256 45 (17.6) 211 (82.4)

– Bilateral 411 74 (18.0) 337 (82.0)

Consultant surgeon (n (%)) 0.429

– Surgeon 1 489 93 (19.0) 396 (81.0)

– Surgeon 2 394 72 (18.3) 322 (81.7)

– Surgeon 3 16 1 (6.3) 15 (93.7)

First surgeon consultant? (n (%)) 0.947

– Yes 686 127 (18.5) 559 (81.5)

– No 213 39 (18.3) 174 (81.7)

Central neck dissection (n (%)) <0.001

– Ipsilateral 46 22 (47.8) 24 (52.2)

– Bilateral 108 54 (50.0) 54 (50.0)

– None 743 89 (12.0) 654 (88.0)

– Unclear 2 1 (50.0) 1 (50.0)

Re-operative surgery? (n (%)) <0.001

– Yes 126 43 (34.1) 83 (65.9)

– No 773 123 (15.9) 650 (84.1)

Time of day surgery started (n (%)) 0.983

– AM 568 105 (18.5) 463 (81.5)

– PM 331 61 (18.4) 270 (81.6)

*n = 899; †n = 166; ‡n = 733. IQR = interquartile range
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Factors included for multivariable analysis were: indication
for surgery, surgical procedure, central neck dissection,
re-operative surgery, pathological diagnosis of malignancy
and weight of resected thyroid tissue. The only factor with a
significant influence on inadvertent parathyroidectomy rate
was central neck dissection ( p < 0.001).

Pathology

Most patients who had an inadvertent parathyroidectomy had
one parathyroid gland excised (n = 145, 87.9 per cent); only a
minority had two (n = 16, 9.7 per cent), three (n = 3, 1.8 per
cent) or four (n = 1, 0.6 per cent) parathyroid glands excised.
In one case, there were several minute fragments of parathy-
roid tissue.

The presence or absence of parathyroid tissue was not com-
mented on in 38.9 per cent (350 out of 899) of histopathology
reports, constituting almost half of the no inadvertent para-
thyroidectomy group (47.7 per cent, 350 out of 733). There
was considerable individual variation in reporting practice
amongst histopathologists; the proportion of reports with no
mention of parathyroid tissue ranged from 6.7 per cent to
81.2 per cent amongst the six histopathologists.

The histopathology specimens from 165 patients in the
inadvertent parathyroidectomy group were reviewed. Most
excised parathyroid glands were found in an extracapsular
location, with 53.3 per cent (88 out of 165) of specimens con-
taining an extracapsular gland. An intrathyroidal parathyroid
gland was identified in 10.9 per cent (18 out of 165) of speci-
mens, and a subcapsular parathyroid gland was identified in
29.1 per cent (48 out of 165). In five cases (3.0 per cent), no
parathyroid gland was identified on review of the specimen.
The location of parathyroid tissue was unclear in seven cases
(4.2 per cent), and the slides were unavailable for review in
three cases (1.8 per cent).

Specimens were reviewed from a random sample of 49 cases
in which there was no mention of the presence of parathyroid
tissue in the histopathology report. A parathyroid gland was
identified in 10.2 per cent of specimens (5 out of 49). The loca-
tion of parathyroid glands was extracapsular in two, intrathyr-
oidal in two and subcapsular in one specimen.

Inadvertent parathyroidectomy and post-surgical
hypoparathyroidism or hypocalcaemia

The relationships between inadvertent parathyroidectomy and
outcomes related to post-surgical hypoparathyroidism or
hypocalcaemia are presented in Table 4. Patients who had
an inadvertent parathyroidectomy had significantly lower
day 1 adjusted calcium levels ( p < 0.001), lower day 1 PTH
levels ( p < 0.001), a greater requirement for calcium supple-
ments at discharge ( p < 0.001) and higher rates of six-month
hypoparathyroidism ( p < 0.01) compared with patients with
no inadvertent parathyroidectomy.

The relationship between the number of inadvertently
excised parathyroid glands and outcomes related to post-
surgical hypoparathyroidism or hypocalcaemia is presented
in Table 5. There were no significant relationships between
the number of excised parathyroid glands and day 1 adjusted
calcium levels, day 1 PTH levels, the requirement for calcium
supplements at discharge or rates of six-month
hypoparathyroidism.

Discussion

The overall incidence of inadvertent parathyroidectomy in this
study was within the range reported in the literature. Several
factors may contribute to the wide variation in reported inad-
vertent parathyroidectomy rates. Many studies (including this
report) included thyroid lobectomy in the analysis of

Table 3. Inadvertent parathyroidectomy stratified by reporting pathologist, thyroid weight, volume and histology

Variable All patients Inadvertent parathyroidectomy No inadvertent parathyroidectomy P-value

Reporting pathologist (n (%)) 0.109

– Pathologist 1 239 35 (14.6) 204 (85.4)

– Pathologist 2 267 43 (16.1) 224 (83.9)

– Pathologist 3 222 48 (21.6) 174 (78.4)

– Pathologist 4 114 27 (23.7) 87 (76.3)

– Other pathologist 57 13 (22.8) 44 (77.2)

Diagnosis of malignancy (n (%)) 296 92 (31.1) 204 (68.9) <0.001

Thyroid weight (median (IQR); g) 26 (14–61) 20 (11–48) 28 (15–65) 0.001

Thyroid volume (median (IQR); ml) 64 (18–173) 48 (14–132) 73 (19–189) 0.002

IQR = interquartile range

Table 4. Univariate analysis of temporary and permanent PoSH in near-total or total or completion thyroidectomy patients stratified by occurrence of inadvertent
parathyroidectomy

Variable
Day 1 calcium
(median (IQR); mmol/l)

Day 1 PTH
(median (IQR); pmol/l)

Patients on supplements
at discharge (n (%))

6-month PoSH
cases (n (%))

Inadvertent parathyroidectomy* 2.13 (2.07–2.22) 2.1 (1.00–3.10) 67 (57.6) 23 (19.8)

No inadvertent parathyroidectomy† 2.20 (2.12–2.28) 3.30 (2.20–4.70) 134 (33.1) 31 (7.7)

P-value <0.001 <0.001 <0.001 <0.001

*n = 116; †n = 405. PoSH = post-surgical hypoparathyroidism or hypocalcaemia; IQR = interquartile range; PTH = parathyroid hormone
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inadvertent parathyroidectomy,7,8,10,11,13–16,18,20,21,23–25 whereas
others analyse only total or near-total thyroidectomy
cases.6,7,9,12,17,19,22 Some studies excluded patients undergoing
re-operative thyroid surgery18,20,21 or central neck dissection.21

The criteria used to define inadvertent parathyroidectomy are
inconsistent: many studies do not report a clear defin-
ition,8,9,11,12,15,20,22,25 some consider any amount of parathy-
roid tissue in the specimen,6,10,13,14,16–18,23,24 whereas others
specify the need for an entire parathyroid gland to be present.19

Risk factors for inadvertent parathyroidectomy

This report suggests that factors relating to inadvertent para-
thyroidectomy on univariable analyses include: a pre-operative
indication of suspected or confirmed cancer, the extent of sur-
gery, central neck dissection and re-operative thyroid surgery.
In a recent systematic review7 of 2033 inadvertent parathyroi-
dectomy events in 16 423 patients, risk factors for inadvertent
parathyroidectomy included: malignancy (relative risk = 1.60),
central neck dissection (relative risk = 2.35), total thyroidect-
omy (relative risk = 1.42) and re-operative surgery (relative
risk = 1.81). More recent studies have also identified a
pre-operative indication of malignancy as a risk factor for
inadvertent parathyroidectomy on univariable6,11,13,25 or
multivariable analysis.9,17 This study also demonstrated a
pathological diagnosis of malignancy to be associated with a
higher rate of inadvertent parathyroidectomy, like other stud-
ies.6,9,11,13,14,16,19,21,23 Potential explanations for this include
extrathyroidal extent of cancer into adjacent tissue, and the
concomitant performance of central neck dissection, which
is an independent risk factor for inadvertent parathyroidect-
omy, in this study as in others.6,9,10,13,14,16,17,19,23 Parathyroid
glands lying outside the thyroid capsule may be embedded
within fibro-adipose tissue and/or mistaken for lymph
nodes, and are therefore at risk of inadvertent removal during
central neck dissection.17

This report found no association between gender and
inadvertent parathyroidectomy, which is compatible with
most other recent studies.6,8–11,14,16,17,19–22,24,25 This study
also found no association between age at surgery and in-
advertent parathyroidectomy, in keeping with recent litera-
ture.6,9–14,17,19,21–23

A retrospective review of 1114 thyroidectomies by Barrios
et al.23 found that, on multivariable analysis, low-volume sur-
geons had a significantly higher incidence of inadvertent para-
thyroidectomy. In contrast, a study by Lin et al.16 reported that
surgeon volume has no influence on inadvertent parathyroi-
dectomy. Similarly, this study found that the seniority of the
first surgeon had no association with the occurrence of inad-
vertent parathyroidectomy, in concordance with other recent
studies.6,25 Junior surgeons in this series were always

supervised, and it is possible that ‘high-risk’ patients were
more likely to have a senior surgeon as the first operator.

No association was found between the number of parathy-
roid glands seen per lobe resected and inadvertent parathyroi-
dectomy. On the contrary, a retrospective review of 1767 total
thyroidectomies by Applewhite et al.19 reported that the num-
ber of glands identified intra-operatively was inversely corre-
lated with the number of glands seen on histological review.
While this supports the approach of ‘routine’ parathyroid
gland identification, dissection in search of all four parathyroid
glands poses the risk of inadvertent damage to parathyroid
blood supply,26 and, given the possibility of ectopic glands,27,28

the identification of all parathyroid glands may not always be
possible.

Some studies have reported that a larger weight of thyroid
tissue was associated with an increased incidence of inadvert-
ent parathyroidectomy.9,17 Conversely, other studies, like this
one, report that a smaller weight of thyroid gland was predict-
ive of a higher rate of inadvertent parathyroidectomy,12 or
found no relationship at all.6,14,23 Similarly, this report found
a lower thyroid volume to be associated with a higher risk of
inadvertent parathyroidectomy, whereas other studies reported
that a greater volume increased the risk of inadvertent para-
thyroidectomy,9 or found no association.12

Location of excised glands

Intrathyroidal parathyroid glands were previously believed to
be a rare occurrence,27 but recent studies suggest that the inci-
dence of intrathyroidal glands ranges from 2.2 to 50 per
cent.7,9,12,13,15–18,21,28 In this study, intrathyroidal parathyroid
glands were found in 10.9 per cent of specimens with reported
inadvertent parathyroidectomy. In this series, extracapsular
parathyroid glands were found in 53.3 per cent of inadvertent
parathyroidectomy specimens. Similarly, other recent
studies report that 37–86 per cent of inadvertently excised
parathyroid glands are extracapsular.9,12,13,15–18,20 Meticulous
intra-operative identification of parathyroid glands may con-
tribute to a reduction in the incidence of inadvertent parathyr-
oidectomy.19,20 Recognition of inadvertent parathyroidectomy
during surgery allows auto-transplantation of the inadvertently
resected parathyroid gland,20 a practice that may reduce the
risk of long-term hypoparathyroidism.3

Pathology reporting in inadvertent parathyroidectomy

A high proportion of histopathology reports did not mention
the presence or absence of parathyroid tissue. Like other retro-
spective studies examining factors relating to inadvertent para-
thyroidectomy, our no inadvertent parathyroidectomy group
included patients in whom there was no mention of the para-
thyroid tissue in the formal histopathology report, assuming

Table 5. Univariate analysis of temporary and permanent PoSH in near-total or total or completion thyroidectomy patients stratified by number of inadvertently
excised parathyroid glands

Variable
Day 1 calcium
(median (IQR); mmol/l)

Day 1 PTH
(median (IQR); pmol/l)

Patients on supplements
at discharge (n (%))

6-month PoSH
cases (n (%))

1 excised parathyroid gland* 2.13 (2.07–2.23) 2.15 (1.00–3.23) 57 (55.9) 18 (17.6)

≥2 excised parathyroid glands† 2.17 (2.02–2.20) 1.55 (0.85–2.45) 10 (71.4) 5 (35.7)

P-value 0.623 0.178 0.269 0.125

*n = 102; †n = 14. PoSH = post-surgical hypoparathyroidism or hypocalcaemia; IQR = interquartile range; PTH = parathyroid hormone
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that no mention of parathyroid equates to true absence of
parathyroid in the specimen.

Of the reports with no mention of parathyroid tissue, a
review of a sample of slides found that 10.2 per cent contained
parathyroid tissue. Conversely, in 3.0 per cent of specimens
where parathyroid tissue was described in the histopathology
report, a review could not confirm this finding. These findings
are suggestive of under-reporting of inadvertent parathyroi-
dectomy. The inconsistency in reporting of inadvertent para-
thyroidectomy may in part be explained by the Royal
College of Pathologists’ standards and datasets for reporting
cancers. For thyroid cancer histopathology reports, it is recom-
mended that the presence of any parathyroid tissue or glands
should be stated, but reporting of inadvertent parathyroidect-
omy is not considered to be a core data item.29 Highlighting
the importance of inadvertent parathyroidectomy amongst
pathologists and emphasising its role as a marker of quality
– for both the operation and histology reporting – may help
address the problem.

Inadvertent parathyroidectomy and post-surgical
hypoparathyroidism or hypocalcaemia

This study identified a six-month post-surgical hypoparathyr-
oidism or hypocalcaemia rate of 10.4 per cent, with the inci-
dence rising to 19.8 per cent in those who had an
inadvertent parathyroidectomy. The high incidence of six-
month post-surgical hypoparathyroidism or hypocalcaemia
in this cohort may be explained by the relatively high rate of
central neck dissection (an independent risk factor for per-
manent hypoparathyroidism),30 and the criteria used to define
six-month post-surgical hypoparathyroidism or hypocalcae-
mia (patients requiring calcium or vitamin D supplements
at six months).

This report found significant relationships between inad-
vertent parathyroidectomy and both transient and permanent
post-surgical hypoparathyroidism or hypocalcaemia, consist-
ent with other reports.7,9,13,16,17,23 However, other studies
report no association between inadvertent parathyroidectomy
and hypocalcaemia.6,15,18,20–22 Most published studies on the
relationship do not evaluate the viability and vascularisation
of preserved parathyroid glands, or parathyroid gland auto-
transplantation – factors that may influence the development
of post-surgical hypoparathyroidism or hypocalcaemia. We
found no significant relationship between the number of
excised glands and post-surgical hypoparathyroidism or hypo-
calcaemia; however, the number of patients who had two or
more inadvertently excised glands was low, thereby limiting
the power of statistical analysis.

Preventative methods

Surgical loupes have been shown to improve identification of
anatomy intra-operatively, and may reduce post-operative
complications following thyroid surgery.31 Alraddadi et al.8

found that, in a series of 270 thyroidectomies (where 65.4
per cent of patients were operated on with loupes), loupes
had no significant influence on the inadvertent parathyroidect-
omy rate. In contrast, Pata et al.32 compared 126 patients
undergoing total thyroidectomy with the routine use of 2.5×
loupe magnification with a control group of 118 patients oper-
ated on without the use of loupes; these authors found that the
inadvertent parathyroidectomy rate was significantly lower

with loupes than without loupes (12.7 per cent vs 25.4 per
cent respectively, p = 0.01).

Near-infrared autofluorescence has been shown to be a
valuable aid in the identification of parathyroid glands
intra-operatively because of their autofluorescent properties,33

but its role in preventing inadvertent parathyroidectomy is
unclear.34,35 A recent systematic review and meta-analysis by
Wang et al.,36 which included 7 studies involving 1480
patients, assessed the ability of near-infrared autofluorescence
to protect parathyroid gland function during thyroid surgery.
The results suggest that near-infrared autofluorescence signifi-
cantly reduces the risk of inadvertent parathyroidectomy and
hypocalcaemia on the day after surgery

Most inadvertently excised parathyroid glands are found in an
extracapsular location
Around 10 per cent of inadvertently excised parathyroid glands are
intrathyroidal
Inadvertent parathyroidectomy significantly increases the risk of
post-surgical hypoparathyroidism
The false negative rate for inadvertent parathyroidectomy in
histopathology reports may be as high as 10 per cent

Extracapsular inadvertent parathyroidectomy could be used as
a surrogate marker for the quality of surgery. With a better
understanding of the risk factors for inadvertent parathyroi-
dectomy, confounding variables could be adjusted for, allow-
ing surgeons to benchmark their performance. An unusually
high rate of extracapsular inadvertent parathyroidectomy
cases could alert surgeons to review their practice and surgical
approach. A prerequisite for this would be mandatory report-
ing of inadvertent parathyroidectomy, including the location
of excised parathyroid glands, acknowledging that intrathyroi-
dal parathyroid gland excision is unavoidable.

Limitations

The main limitation of our study is its retrospective nature.
Inherent in this are the elements of missing data – most not-
ably data on weight and volume, some histopathology slides,
and data on long-term post-surgical hypoparathyroidism or
hypocalcaemia. The no inadvertent parathyroidectomy group
included all patients who had no mention of parathyroid tissue
in the histopathology report; however, this had a 10 per cent
false negative rate. Data on parathyroid auto-transplantation
were not recorded, nor was the viability of preserved parathy-
roid glands, both of which may have influenced the rate of
post-surgical hypoparathyroidism or hypocalcaemia. The
number of patients who had two or more inadvertently excised
parathyroid glands was low, limiting analysis of the relation-
ships between the number of excised glands and outcomes
related to post-surgical hypoparathyroidism or hypocalcaemia.

Conclusion

Inadvertent parathyroidectomy is a common and potentially
under-reported event in thyroidectomy that significantly
increases the risk of transient and long-term post-surgical
hypoparathyroidism or hypocalcaemia. Central neck dissec-
tion is an independent risk factor for inadvertent parathyroi-
dectomy. The high proportion of extracapsular parathyroid
glands contributing to inadvertent parathyroidectomy
highlights the need for research into the effectiveness of appro-
priate preventative methods such as near-infrared
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autofluorescence. Pathologists should consider routine report-
ing of the presence or absence of inadvertent parathyroidect-
omy and the location of the inadvertently removed glands.

Competing interests. None declared.
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