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 Abstract
 Background. Postoperative hypocalcemia after 
thyroid surgery has a high prevalence ( 16-55% in different 
series). Incidental parathyroidectomy (IP) is a less discussed 
complication of thyroidectomy with consequences not 
properly defined. The aim of our study was to find incidence, 
risk factors and how to prevent IP. 
 Methods. Extensive search of English literature 
publications via PubMed was performed and 73 papers 
from 1980 to 2017 were analysed using the GRADE 
system/classification, quality of evidence was classified as 
“strong” when the result is highly unlikely to change existing 
recommendation and “weak” when opposite. 
 Results. Incidence of IP is 3.7-24.9%, while 
prevalence of permanent hypoparathyroidism is less frequent 
6-12%. Direct relation between IP and hypoparathyroidism/ 
hypocalcemia remains controversial. Female patients, 
ectopic parathyroids, small thyroids, Graves’, malignancy, 
redo surgeries and total thyroidectomy favour IP. Routine 
visualization of parathyroids, new hemostatic devices, 
magnifying instruments and fluorescence can prevent 
incidental removal of parathyroids. Incidence of IP during 
videoassisted or robotic thyroidectomies was similar to 
open procedures. High volume, experienced and younger 
surgeons have lower complication rates (including 
hypoparathyroidism). 
 Conclusions. Incidental parathyroidectomy is more 
frequent than we might have expected. It should be avoided 
and parathyroid glands should be kept in situ. Majority of 
studies are retrospective (low degree of evidence according 
to previous mentioned GRADE classification) and further 
meta-analysis or randomized control studies are welcome 
in order to define the impact of incidental removal of 
parathyroids on postoperative outcome.

 Key words: incidental parathyroidectomy, risk, 
prevention, thyroidectomy.

INTRODUCTION

 Thyroid surgery improved significantly over 
the last decades. It is now safer, with lower complication 
rate and can be performed for selected cases as ‘day 
surgery’. Postoperative hypocalcemia is the most 
frequent complication with a prevalence of 16-55% 
(according to the lowest total serum calcium level) (1, 
2) and is defined as a serum calcium level  <8 mg/dL 
(<2 mmol/L) within 24 hours after surgery requiring 
calcium/vitamin D replacement therapy at the time of 
hospital discharge (3). Postoperative hypocalcemia 
can be related to operative stress, calcitonin secretion 
due to surgery, vitamin D deficiency or hemodilution 
(4) but also due to intraoperative injury of the 
parathyroid glands (PG), i.e. mechanical, thermal 
trauma, gland devascularization or accidental excision 
of parathyroid tissue (5, 6). Hypocalcemia is usually 
transient (temporary) and subclinical. Protracted 
hypoparathyroidism is defined as an abnormal PTH 
(parathyroid hormone) concentration (<13 pg/mL) 
and/or need for calcium/vitamin D replacement at 
4-6 weeks after surgery while clinically permanent 
hypoparathyroidism is rare but severe complication 
with PTH below 13 pg/mL and/or need for calcium/
vitamin D replacement 1 year after total thyroidectomy 
(3). Permanent hypoparathyroidism interferes with 
quality of life and may lead to serious complications, 
i.e. infections or neurocognitive symptoms (7). 
 Incidental, inadvertent, unintentional or 
accidental parathyroidectomy (IP) is a less discussed 
complication of thyroid surgery with consequences 
not explored yet properly. Incidental removal of 
parathyroid gland(s) (PGs) is not mandatory followed 
by biochemical or clinical hypocalcemia; however, 
some authors do report some degree of hypocalcemia 
if the thyroidectomy histology contains one or more 
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incidentally removed PGs (2, 3, 8). Surgeons should 
be aware of this iatrogenic condition during thyroid 
surgeries (with all the consequences).
 This paper tries to review the existing 
controversies and risk factors involved with inadvertent 
removal of parathyroid glands.

 Evidence acquisition
 We searched English literature via PubMed. 
Our aim was to review risk factors, prophylactic 
methods and controversies of incidental removal of 
PGs. Keywords used: “inadvertent parathyroidectomy”, 
“incidental parathyroidectomy”, “unintentional 
parathyroidectomy” or “accidental parathyroidectomy”. 
Using these keywords we found an initial number of 

154 publications. Papers referring to IP (not strictly 
as a postthyroidectomy complication) and those not 
analysing risk factors or prophylactic methods of 
postoperative hypocalcemia caused by removal of 
parathyroid glands were excluded from this study. We 
also excluded case reports and studies with less than 
100 analyzed cases. 73 papers were finally analysed, 
searching for risk factors or how to prevent incidental 
removal of parathyroid glands during thyroid surgery. 
Relevant information regarding incidence, type of the 
study, relation between IP and hypocalcemia  was 
obtained from 35 papers and included in Table 1 . Data 
regarding risk factors and prevention extracted from 
the other 38 papers were not included in the table, but 
mentioned in references. Heterogeneity of the data did 

Table 1. Incidence of IP in different studies

*only biochemical hypoglycemia; ND= no data; r= related; nr= not related

First author, year, (ref) Type of study Sample size Incidental Ptx (%) Relation with postoperative hypocalcemia
Du et al. 2017 (5) prospective 341 10.3 nr
Mc Goldrick et al. 2017, (10) retrospective 230 17.3 nr
Lin et al, 2017, (11) retrospective 3186 6.4 r
Manatakis et al. 2016, (12) retrospective 281 24.9 nr*

Ozemir et al. 2016, (13) retrospective 417 13.4 r
Applewhite et al. 2016, (14) retrospective 1767 16.2 r
Sitges - Serra et al, 2016, (15) prospective 170 28 r
Zhou et al. 2016, (16) retrospective 386 20 r
Hone et al. 2016, (17) prospective 266 16 ND
Praženica et al. 2014, (18) retrospective 1068 5.4 r
Yazici et al. 2014, (19) retrospective 245 13.8 nr
Ozogul et al. 2014, (20) retrospective 801 2.3 r
Del Rio et al. 2014, (21) retrospective 538 4.8 nr
Song et al. 2014, (22) retrospective 454 19.8 r
Sheahan et al. 2013, (23) prospective 126 9.5 nr
Nair et al. 2013, (24) prospective 806 ND r
Campos et al. 2012, (25) retrospective 442 2.93 ND
Qasaimeh et al. 2011, (26) retrospective 233 8.6 r
Khairy, Al-Saif. 2011, (27) retrospective 287 16.4 r
Youssef et al. 2010, (28) prospective 207 12.6 nr
Spiliotis et al. 2010, (29) retrospective 315 10.2 r
Erbil et al. 2009, (30) prospective 440 10.9 nr
Sorgato et al. 2009 (7) retrospective 882 7.9 nr
Rajinikanth J et al. 2009, (31) retrospective 365 12.95 r
Manouras et al. 2008, (32) retrospective 508 19.7 nr
Page, Strunski, 2007, (33) retrospective 351 5.2 nr
Abboud et al. 2007, (34) retrospective 307 12 nr
Irkorucu et al. 2007, (35) prospective 273 3.7 nr
Sippel et al. 2007, (36) prospective 513 6.4 nr*
Gourgiotis et al. 2006, (37) retrospective 315 21.6 nr
Sciumè et al. 2006, (38) retrospective 313 0.95 nr
Rix, Sinha, 2006, (39) retrospective 126 17.4 nr
Sakorafas et al. 2005, (40) retrospective 158 17.7 nr
Lin et al. 2002, (41) retrospective 220 9.1 nr
Sasson et al. 2001, (42) retrospective 144 15 nr
Lee et al. 1999, (43) retrospective 414 11 nr
Berghamaschi et al. 1998, (44) retrospective 1163 9 nr
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not facilitate a statistical analysis of risk factors for IP.
We used the GRADE system/classification in order to 
analyse the grade of evidence for these publications 
(9). The Grading Recommendations Assessment, 
Development and Evaluation (GRADE) approach 
provides a system for rating quality of evidence 
and strength of recommendations that is clear, 
comprehensive, transparent, and pragmatic and is 
increasingly being adopted by organizations worldwide. 
According to this system, quality of evidence for 
different studies can be classified as high, moderate, 
low or very low. A randomized controlled trial (RCT) 
usually offers high quality evidence which of course 
might be challenged by limitations, inconsistency 
of results or different biases. An observational study 
on the other hand starts with a low quality rating, but 
the latter could be upgraded if the magnitude of the 
treatment effect is very large for example (9). Strength 
of recommendation according to the same system can 
be either “strong” when the result is highly unlikely 
to change further existing recommendation or “weak” 
when opposite.
 
 Evidence synthesis
 There are few papers in English literature 
with a high degree of evidence, i.e. metaanalysis or 
randomized trials. Majority of papers were retrospective 
studies with a few nonrandomised prospective analysis; 
according to GRADE classification these studies will 
offer low or moderate levels of evidence with results 
and conclusions to be changed by further research. 
 a. Incidental parathyroidectomy: incidence 
and relation with hypoparathyroidism
 Incidence of IP in literature is reported widely 
different with intervals between 3.7-24.9% (Table 1 - 
2, 5-7, 10-44). A large retrospective analysis of two 
academic centers including 1767 total thyroidectomies 
reported an incidence of 16.2% (14); in 19.2% of cases 
this was related to an intrathyroidal parathyroid. Another 
recent study involving 170 total thyroidectomies and 
central compartment neck dissection (CCLND) for 
differentiated thyroid cancer over 1 cm performed 
by Sitges-Serra et al. reported an incidence of IP of 
28% (15); in 14 cases the pathology report included 
fragments rather then entire parathyroid gland. 
Direct relation between IP and hypoparathyroidism 
/hypocalcemia is controversial. Majority of 
authors admit that the main cause of postoperative 
hypocalcemia is acute parathyroid insufficiency due 
to parathyroid ‘trauma’ during surgery by means of 
mechanic, thermal, blood supply injury, inadvertent 

resection or autotransplantion (3, 15, 18, 23), while 
others concluded that hypocalcemia is not related to IP 
(37, 41, 42). 
 b. Risk Factors for inadvertent 
parathyroidectomy 
 Demographics 
 Inadvertent parathyroidectomy is more 
frequent in female patients probably due to higher 
incidence of thyroid diseases and thyroidectomies 
(32,40). A retrospective analysis of 2576 patients 
concluded that IP is not age related (2) confirmed by 
others (5). In other studies IP is more frequent in older 
patients (45) while other data suggest the opposite (7, 
36). 

 Parathyroid localisation 
 Intrathyroidal or subcapsular parathyroids are 
predictive factors for IP (30, 42). Superior parathyroids 
are rare ectopic and usually located on the posterior 
aspect of the thyroid lobe, at the level of the cricoid 
cartilage; easier to identify and less exposed to be 
incidentally resected during a thyroidectomy. Inferior 
PGs can migrate along with the thymus and are more 
often ectopic and therefore more often resected during 
thyroidectomy (43). For Lee et al. (43) PGs are located 
extracapsular in just 58% while in 42% these are 
intrathyroidal or beneath the thyroid capsule (intra- or 
subcapsular). A study based on 503 autopsies identified 
17% of parathroids to be subcapsular while 26% are 
within the thymus (48); another study mentioned that 
50% of incidentally removed parathyroids were located 
within the thyroid lobe (42). Furthermore, Erbil et al. (30) 
in a prospective clinical study including 440 consecutive 
patients found intrathyroidal parathyroids in 68.8% of 
the cases. These data is in opposite to anatomy studies 
(ectopic and or intrathyroidal parathyroids could be less 
frequent than reported in surgical studies); Lappas et al. 
(48) in a large study based on autopsies concluded that 
90% of parathyroids are in an eutopic position while 
only 0.2% are in an ectopic, intrathyroidal position. This 
contradiction between anatomy and surgical studies 
questions the modality of reporting of the ectopic 
parathyroids found incidentally on the thyroid specimen. 
Number of parathyroids removed incidentally is a risk 
factor for postoperative hypocalcemia; majority of 
authors reported one excised gland (15, 18, 20) while 
others found more than one PG on histology (31, 41, 43); 
Lin et al. (41) examining 220 thyroid specimens with 
20 cases of IP and one patient had three incidentally 
removed PGs . Similarly, Lee et al. (43) in 414 
thyroidectomies and 45 IP, reported three cases with 
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Figure 1. Light microscopic micrograph of testis in control group.

three foci of excised parathyroids. Lorente-Poch et al. 
(3) showed that less parathyroid glands identified during 
total thyroidectomy increased the risk of gland injury and 
accidental parathyroidectomy; same authors concluded 
that few PGs kept in situ due to IP or autotransplantation 
can lead to acute parathyroid insufficiency. Sorgato et 
al. (7) in a review of 882 thyroidectomies reported one 
incidental removal of 4 parathyroid glands followed by 
a severe transient hypocalcemia. Number of excised 
parathyroids was usually calculated by findings on 
histology specimen rather than identifying PGs during 
operation. It is difficult to advice for routine identifying 
4 parathyroid glands to minimize the risk of IP due to 
significant high rate of ectopic PGs.
 
 Size and diseases of thyroid 
 Small size of thyroid glands could be a risk 
factor (31), while in other studies enlarged glands 
seem to increase incidence of IP (15, 32, 36, 41). Some 
thyroid conditions could favor IP during thyroidectomy 
but no definitive data is available for either benign or 
malignant pathology. In a retrospective study of over 
1000 thyroidectomies performed by a single surgeon, 
Prazenica found Graves’ disease to be a predictive 
factor for IP (18). Erbil et al. (30) concluded that 
surgery for high risk endocrine cases (Graves’ disease, 
retrosternal and recurrent goiters due to difficult 
dissection) increases the risk of IP. Thyroiditis is not 
a clear risk factor for IP; some authors describe a 
significant relation between Hashimoto and IP (27, 30), 
while others found no correlation (36, 39, 41, 43).
 
 Malignancy and extension of surgery 
 Majority of studies found a significant 
association between malignancy, extension of operation 
and IP (7, 20, 25, 26, 28, 31, 36). Not all authors found 
a definitive relation between extrathyroidal extension 
and IP (31, 40, 41, 43) but IP and postoperative 
hypocalcemia are more frequent when CCLND is 
performed (28, 41, 42). Size of tumour, multifocality, 
T and N categories, CCLND, number of excised lymph 
nodes during neck dissection are risk factors for Song 
et al. (22) and Bergenfelz et al. (8). There is no relation 
described between different histolgy of thyroid cancer 
and IP (20, 28, 31). Surprisingly Sakorafas et al. (40) 
noted a lower rate of IP in thyroidectomy for cancer 
(probably due to more careful dissection) same results 
reported by other research studies (37). 
 
 Surgical technique and redo-surgery
 Total thyroidectomies are followed by a 

higher incidence of postoperative hypoparathyroidism 
and IP comparing to near-total or subtotal resections 
(30). With few exceptions (5, 30, 32) the majority of 
authors do not mention the type and extent of thyroid 
surgery when reporting IP (42, 43). Erbil et al. (30) 
found for example a 13-fold increased risk of IP for 
TT when comparing with subtotal resections (OR 
13.7;95% CI:4.08-46.05). Completion thyroidectomy 
and other redo thyroid operations have a higher rate 
of complications (including higher incidence of IP) 
when comparing with first time surgery due to difficult 
dissection in scar tissue (28, 39, 41, 43, 49). Use of new 
hemostatic devices and technology i.e. Harmonic scalpel 
(HS) might reduce postoperative complications and 
improve outcome during thyroid surgery (50) including 
lower incidence of temporary hypoparathyroidism 
(51), while other studies showed no difference when 
comparing to “classic” instruments (monopolar or 
bipolar cautery) (52). Materazzi et al. (53) comparing 
harmonic focus to clamp-and-tie hemostasis showed 
a significantly reduced risk of transient hypocalcemia 
with Harmonic device while Zarebczan et al. (54) 
retrospectively compared Harmonic scalpel to Ligasure 
device and found no significant differences between 
both regarding transient and permanent hypocalcemia 
rate.
 How to prevent IP? 
 Routine visual identification of parathyroid 
glands
 Identifying PGs during operation could 
be logical and sufficient to avoid postoperative 
hypoparathyroidism (7, 12, 33). In some cases PGs 
are beneath the thyroid capsule or “hidden” within the 
central compartment fat and lymph nodes; identifying 
true intrathyroidal PGs during operation or on the 
thyroid specimen is usually impossible. Du et al. (5) 
showed in a study with 341 patients who underwent 
TT and CCLND that 42.1% of incidental excised 
parathyroids are intrathyroidal, debated in different 
other studies (18, 32, 41-43); same author (5) described 
a similar incidence of PGs within the thymus, pointing 
the risk of IP when performing CCLND. Multiple 
studies found a direct relation between incidence 
of postoperative acute hypoparathyroidism and 
number of incidental excised PGs (55, 56). Pattou 
et al. (55) showed that incidence of postoperative 
hypoparathyroidism is higher if less than 3 glands have 
been identified while Tomusch et al. (56) reported 
same results in analysis of 5846 cases if there were less 
than 2 identified PGs. However, in a prospective study 
including 1256 patients, Sheahan et al. (23) found that 
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parathyroid identification is not mandatory if dissection 
is performed close to the thyroid capsule; surprisingly 
even with capsular dissection the reported incidence 
of IP in this study was as high as 9.5%. Some authors 
found that incidence of IP is influenced by counting 
the parathyroids on the thyroid specimen, considering 
that most patients have four parathyroids (18, 22, 55, 
56). A study based on 942 autopsies demonstrated 
that a 5th parathyroid could be identified in 5% while 
2% of the population may have 3 parathyroid glands 
(48). We believe that the most reliable method of 
identifying PGs is visualization during surgery and not 
‘presuming’ number of incidental ‘harvested’ PGs on 
histology specimen. Reliability of the histopathology 
result is another question-mark; is the report 
mentioning an entire of only a fragment of the PGs? 
(5, 42, 43). For these authors the incidental resected 
PG is 4-5 mm while others (18) found a mean size 
of 6 mm; differences due to resection of a “smaller” 
gland or described as a fragment on histology report. 
Sitges - Serra et al. (15) in a recent study involving 170 
patients with total thyroidectomy and CCLND reported 
an incidence of IP to be 28% (only 14 cases reported 
to encounter just fragments of PGs). Dissection of 
subcapsular PGs could leave small fragments of 
tissue on specimen (found on histology). Identifying 
parathyroid glands during surgery and maintaining their 
blood supply could be even more difficult to achieve 
when performing CCLND. PGs take their blood supply 
from both superior and inferior thyroid vessels which 

can be easily compromised during surgery. Incidental 
removed parathyroid glands identified during 
operation should be sent for frozen section (a small 
part to confirm aetiology) and then autotransplanted 
in sternocleidomastoid muscle. In a retrospective 
review of 454 patients with total thyroidectomy with 
or without neck dissection IP occurred in 19.8% of the 
patients; one PG was identified in 17.6%, two in 1.5%, 
and three in 0.7% of these cases (22).
 
 Perioperative adjuncts to identify parathyroid 
glands
 Identifying and preserving parathyroids is 
provocative for the operating surgeon, with a lot of 
perioperative adjuncts available to facilitate this. 
Ultrasound is a well established imaging method for 
preoperative evaluation of patients undergoing thyroid 
surgery, which offers the advantages of being less 
expensive, widely available, noninvasive but may 
not identify normal parathyroid glands. SPECT-CT 
parathyroids is an imaging study with a sensitivity and 
specificity of 92.8% for parathyroid adenomas but not 
used to identify normal parathyroid glands (57). Other 
methods are either controversial, i.e. methylene blue 
which can induce toxic encephalopathy (58) or have not 
proven reliability, i.e. gamma-probe, optical coherence 
tomography (59).
 Recent studies described the use of carbon 
nanoparticles in order to identify PGs during surgery 
(60). Wang et al. (61) confirmed that this method is 
useful to identify lymphnodes during CCLND, avoiding 
incidentally removal of PGs; in situ preservation along 
with their blood supply offers a better recovery of 
parathyroid function after extensive neck surgery for 
thyroid cancer. The method is based on the capacity of 
carbon pellets suspension to concentrate in thyroid and 
lymph nodes and not in PGs (coloring these structures 
in black and facilitating the dissection).
 Indocyanine green enhanced fluorescence  has 
also been tested for the identification of the PGs based 
on the principle that the glands had a significantly 
higher fluorescence intensity than surrounding tissues 
(thyroid, lymph nodes and fat) which facilitates 
finding and preserving them during surgery (62, 
63). Autofluorescence imaging enables surgeons to 
capture and review high-quality fluorescence images 
of circulation, including lymphatics, blood vessels, 
and related tissue perfusion during thyroid surgical 
procedures (64). However, further large randomized 
prospective trials are needed to validate this new 
technique. 

Figure 1. Parathyroid gland located subcapsular on the thyroid lobe  
(white arrow). 
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 Intra-operative parathyroid hormone assay 
can be used to monitor parathyroid function during 
thyroidectomy and helps to identify patients at 
risk of clinically significant hypocalcemia and to 
assist in selecting patients requiring parathyroid 
autotransplantation (avoid unnecessary dissection for 
parathyroid glands in the presence of normal PTH) 
(65). It can also guide intraoperative decisions such 
as a further look at thyroid specimen for incidentally 
removed parathyroid glands and can predict a 
safe discharge or the need of calcium/vitamin D 
supplementation (66).

 Autotransplantation of parathyroid tissue 
 Parathyroid autotransplantation is used when 
PGs lost their blood supply but left in situ or when 
incidentally removed at the end of a thyroid operation. 
Comparative studies confirmed the efficiency of this 
method to prevent permanent hypoparathyroidism after 
thyroid surgery (44). Wei et al. (67) in a retrospective 
study followed the incidence of hypoparathyroidism 
in 2 subgroups of patients, i.e. with autotransplant or 
in situ preservation; patients with autotransplantation 
seem to have better outcome. Others did not found 
any significant differences between transient or 
permanent hypocalcemia rates between the 2 subgroups 
(autotransplant due to IP and control group), even 
though there is a more significant drop of intact PTH 
(iPTH) in the autotransplant group (68). Barczynski 
et al. (69) performed a RCT to compare intra-
operative PTH guided autotransplantation versus 
elective auto-transplantation of at least 1 PG with 170 
patients in each group. They found that ioPTH-guided 
autotransplantation significantly reduced the rates of 
transient hypocalcemia with no effect on permanent 
hypocalcemia. The preferred site for autotransplantation 
is the sternocleidomastoid muscle due to proximity and 
easy technique; Cavallaro et al. (70) in a prospective 
study showed that autotransplantation in the forearm 
muscle might have better results (classic technique used 
by Wells in surgery for renal hyperparathyroidism). 
Others found that incidental parathyroidectomy and 
parathyroid autotransplantation increased the incidence 
of all parathyroid failure syndromes (protracted and 
permanent hypoparathyroidism) resulting in less than 
four parathyroid glands preserved in situ (22, 53). 
Lorente-Poch et al. (3) concluded there is no evidence 
that normal transplanted parathyroid tissue fragments 
will prevent permanent hypoparathyroidism. Prevalence 
of parathyroid failure was similar whether the fourth 
gland was autografted or accidentally resected. 

 Minimally invasive surgery and intraoperative 
magnification of the surgical field
 Minimally invasive thyroidectomy (MIVAT) 
or video assisted thyroid surgery (VAT) are the most 
popular minimally invasive techniques worldwide, 
first described by Miccoli et al. (71). They reported in 
2008 a series of 1320 MIVAT and found, apart from 
cosmetic reasons, shorter hospital stay, a decreased rate 
of complications (including hypoparathyroidism). Del 
Rio et al. (72) showed that MIVAT can help surgeon 
identify and preserve parathyroid glands. Robotic 
thyroid procedures, i.e. transaxillary, retroauricular, 
transoral, bilateral axillo breast approach (BABA) have 
developed over the last decade, hence data regarding 
incidence, management and prophylaxis of IP is very 
scarce. One study involving 218 patients undergoing 
robotic vs. open thyroidectomy for papillary thyroid 
carcinoma showed IP to have the same incidence 38.5% 
vs. 37.6% while the number of parathyroid glands 
saved during thyroidectomy are similar between the 
two groups (73). Another prospective randomized trial 
regarding outcomes of total thyroidectomy with CCLND 
showed that parathyroid gland autotransplantation 
because of IP was 20% for the robotic and 32% for the 
open approach (74). Recent studies showed the role of 
magnification in thyroid surgery in order to facilitate 
identification of the RLN and PGs. Testini et al. (75) 
carried out a RCT to assess the benefit of using loupe 
magnification in 317 patients undergoing TT. They 
found that the incidence of transient hypocalcemia 
was 4.3% with loupe magnification compared to 14% 
without. In a similar retrospective study D’Orazi 
et al. (76) analysing 782 thyroidectomies with 
magnification loupes have also reported very low rates 
of postoperative complications, with only 3 cases of 
prolonged postoperative hypoparathyroidism. Using of 
microscope during thyroid surgery is a reliable method 
to improve outcome for some authors, but with an 
increased operating time and theatre facilities (77).
 
 Surgical workload
 Surgical experience and volume of surgeries for 
each surgeon have shown to have a significant impact 
on postoperative outcome for most of the surgical 
subspecialities. New technologies increased the safety 
of surgeries; even with improving technologies or 
robotic surgeries it will be almost impossible to reduce 
the risk to zero, surgeons expertise remaining a crucial 
element of treatment outcome. Endocrine surgery is not 
an exception, volume of surgeries per year is associated 
with a lower complication rate and with shorter hospital 
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stay (78, 79). Definition of high volume surgeons 
is differently quantified in literature, some authors 
believe that surgical experience over 5 year reduces 
the risk of complications, including postoperative 
hypocalcemia (79). Emre et al. (80) in a study of 144 
patients shows that post-thyroidectomy complications 
were similar when surgery was performed by trainees 
and senior surgeons. Duclos et al. (78) in a prospective 
study involving 3574 thyroid surgeries performed by 
28 surgeons in 5 academic French centres followed 
the surgical expertise in gaining less postoperative 
complications. For these authors the rate of major 
complications after thyroidectomy (RLN injury, 
hypoparathyroidism) was significantly more frequent 
in the group of surgeons having more than 20 years 
of experience; best results were achieved by the group 
aged 35-50 years with 5-19 years of experience.
 In conclusion, incidental parathyroidectomy 
is not as rare as we might imagine. In a short paper 
published in 1961, Murley and Peters (81) pathologists 
based in London were trying to find a relationship 
between IP and postoperative tetania analysing the 
thyroidectomy specimens. No conclusions were found 
and no other recent studies could find a direct relation. 
Hypocalcemia and RLN injury remain the most 
frequent and fearful complications of thyroid surgery 
with significant clinical consequences (4-6). Majority 
of analysed studies are retrospective, with a low 
degree of evidence according to previously mentioned 
GRADE classification and might be changed by future 
research. Meta-analysis or RCT are welcome to obtain 
further information of impact of IP on postoperative 
outcome of thyroid operations. Our current view is that 
inadvertent parathyroidectomy should be avoided and 
all efforts be made to preserve the parathyroid glands in 
situ. 
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