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ABSTRACT

Introduction  Hashimoto's thyroiditis (HT) is one of the most common immune-mediated diseases. It makes thyroid surgery more complicated and difficult
because there may be adhesions between the thyroid gland and surrounding structures. However, it is still controversial whether HT patients carry a high
risk for postoperative complications of thyroid surgery. The purpose of this study was to investigate the significance of HT for the postoperative
complications of thyroid surgery.

Methods A search for studies assessing the postoperative complication risks of HT patients compared with that of patients with benign nodules (BNs)
was performed in PubMed, EMBASE and Web of Science. Nine studies (20,118 cases, 1,582 cases of HT and 18,536 cases of BN) were identified, and
the data from the relevant outcomes were extracted and analysed.

Results There were no significant differences between the HT group and BN group in recurrent laryngeal nerve palsy (RLNP) and permanent
hypoparathyroidism (PHP). The rate of transient hypocalcaemia (THC) was significantly higher in the HT group (16.85%) than in the BN group (13.20%).
Conclusions The meta-analysis showed that HT only increased the risk of the postoperative complication THC compared to BN. Understanding the
significance of HT in postoperative hypoparathyroidism after thyroid surgery would help clinicians perform sufficient preoperative (and postoperative)

assessments and to optimise surgical planning.
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Introduction

In 1912, Hashimoto first reported that thyroid goitres
were characterised by chronic lymphocytic thyroiditis."
Hashimoto’s thyroiditis (HT) is usually asymptomatic,
but the occurrence of hypothyroidism requires medical
treatment in the form of thyroid hormone supplementation,
and surgery is required when HT patients are complicated
by nodular goitre or malignant nodules.>”* Moreover, in
HT patients who have developed large diffuse goitres, an
increase in pressure symptoms and unsightly appearance
in the anterior neck can occur and should be treated
with surgery.4

*X Gan, J Feng share the first authorship.

HT is a common autoimmune disease in which the
human immune system mistakenly attacks the thyroid
gland.5 Fibrosis, lymphocyte infiltration and atrophied
follicular cells are the histological characteristics of
HT.® The thyroid gland is repeatedly damaged by
HT disease. Intraoperatively, the thyroid gland is firm
and often adherent to adjacent structures, and various
regional lymphadenopathies are common.’ Therefore,
the dense, adherent connective tissue may compress and
obscure critical central neck compartment structures and
make capsular dissection challenging and identification of
the parathyroid glands difficult.®

Recurrent laryngeal mnerve palsy (RLNP) and
hypocalcaemia/hypoparathyroidism remain the primary
complications after thyroid surgery despite the
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standardisation and updating of surgical equipment for
thyroidectomy." ™ The incidence of hypoparathyroidism
ranges from 0.5% to 65% according to previous
studies.'*"> Jeannon et al'> reported a 9.8% rate of
transient RLNP (T-RLNP) after thyroidectomy, and the
incidence rate declined to 2.3% during the first-year
follow-up in all patients due to the recovery of RLN
function. In general, HT patients might suffer more
surgical  complications, such as RLNP or
hypoparathyroidism, due to adhesions between the
thyroid gland and adjacent structures, including the
parathyroid gland and RLN, which make dissection of
the thyroid gland more difficult.'®"* However, Shih et al’
revealed that HT patients who underwent thyroidectomy
had a low risk of permanent surgical complications.

It is still controversial whether the existence of HT
increases the risk of postoperative complications of
thyroid surgery. This meta-analysis was performed to
further explore whether HT increases the risk of
postoperative complications of thyroidectomy.

Methods

Guidelines

The study design follows the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) and
AMSTAR (Assessing the methodological quality of
systematic reviews) guidelines.

Systematic review registration

This systematic review was registered with the
international prospective register of systematic reviews
(PROSPERO) on 9 October 2018 (registration:
PROSPERO 2018 CRD42018109215).

Search strategy and study selection

Individual search criteria were customised, and PubMed,
EMBASE and Web of Science were searched for relevant
articles published before 1 August 2018.

The following keywords were used in the search:
“Hashimoto disease OR Hashimoto thyroiditis OR
Hashimoto’s syndrome OR chronic lymphocytic thyroiditis”
AND “thyroid OR thyroid gland” AND “postoperative
complications”. The “related articles” function was applied
to expand the scope of the search.

All reviews, retrieved studies and conference abstracts
were searched. Only the most recent or complete
study was included if multiple published studies that
demonstrated the same population existed. The adopted
literature needed to match the following criteria:
(1) original articles which demonstrated that the benign
cysts/nodules or non-toxic nodular goitres were assessed
only as thyroid specimens by histopathologic examination.
Classic HT was assessed by the histopathologic
examination of thyroid specimens; (2) articles published
before August 2018; (3) articles that defined T-RLNP as
patients with postoperative voice changes, hoarseness or
difficulty swallowing within six months and diagnosed by
preoperative and postoperative laryngoscopy examination.
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RLNP that continued after six months was considered
permanent RLNP (P-RLNP). Transient hypocalcaemia
(THC) was defined by signs and symptoms of
hypocalcaemia or a serum calcium <8-8.5mg/dl for less
than six months. Permanent hypoparathyroidism (PHP)
was defined by calcium and/or vitamin D requirements
for longer than six months. The HT group was defined by
a single HT thyroid goitre. The BN group included benign
cysts/nodules and non-toxic nodular goitres; (4) articles
that reported the type of surgery and extent of resection;
(5) articles such as reviews, meta-analysis, editorials, case
reports, meeting abstracts and letters were excluded, as
well as studies published in other languages except for
English; and (6) articles that did not mention particular
applications, including laparoscopic thyroid surgery or
tracers.

Data extraction

Data such as the first author’s last name, publication
year, study design, country, sample size, type of surgery,
and number of RLNP cases and hypocalcaemia/
hypoparathyroidism were extracted and summarised
independently by two investigators. Disagreements
between the investigators were resolved by consensus or
by a third party.

Study quality assessment

The quality of observational literature was assessed based
on the Newcastle-Ottawa Scale (NOS), which included
participant selection, study group comparability and
outcome assessment. A score of 0-9 stars was used to
assess each study by two investigators independently.
Studies with NOS scores of six or more stars were
considered high-quality studies.

Statistical analysis

The chi-squared test evaluated the statistical heterogeneity
among studies. ¥ >70% was regarded as high
heterogeneity. Then, a random-effects model was applied
if the literature had high heterogeneity. If not, the
fixed-effect model would be applied. Review Manager
5.5 (Cochrane Collaboration, Oxford, UK) was used to
perform the meta-analysis. The odds ratio (OR) was used
to compare dichotomous variables; 95% confidence
intervals (CIs) were used to estimate all results. The
publication bias was evaluated by Egger’s test and Begg’s
funnel plot. A p-value <0.05 was considered statistically
significant.

Results

Study characteristics

Nine studies including 20,118 cases, with 1,582 cases of HT
and 18,536 cases of BN, fulfilled the included criteria and
consisted of five case-control,'®?°-23 two cohort”?* and
two prospective®?° studies (Figure 1, Table 1). Based on
the NOS, three studies were awarded 5 stars,'%?*? three
received 6 stars,?%?*%° two received 7 stars, and one
received 8 stars®® (Table 1).
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searching (n=470):

Embase(n=266), PubMed(n=64),

Web of Science(n=140)

Records identified through database

Y

Articles screened by title and abstracts

(n=401)

{ Duplicates excluded (n=69) J

(n=100)

Full text articles assessed for eligibility

y

Included studies (n=9)

‘(Aﬁicles excluded after screening
’L by title and abstract (n=301)

Articles excluded due to (n=91):

Non-English articles (n=10)

Insufficient data (n=71)

»| Conference and review records (n=7)
Other records (n=3)

Figure 1 Flowchart of the study selection process
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|=including subtotal, total thyroidectomy together with lobectomy or completion thyroidectomy; Il =all total thyroidectomy
a=preoperative and postoperative laryngoscopy; b=THC is defined by a serum calcium <8-8.5mg/dl for less than 6 months, and permanent
hypoparathyroidism (PHP) is defined by calcium and/or vitamin D requirements for longer than 6 months; ¢=THC is defined by a parathyroid
hormone (PTH) level <10pg/ml within 24 h of the operation that eventually increases to >10pg/ml within 6 months or permanent hypocalcaemia
longer than 6 months; d=PHP is defined by calcium and/or vitamin D requirements for longer than 12 months

a
a.b
b
a
a
d
b
a.

b

Quality
Definition score
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BN =benign nodule; C = cohort; CC = case-control; HT = Hashimoto’s thyroiditis; NA = data not available; P = prospective; RLN = recurrent laryngeal
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Transient recurrent laryngeal nerve palsy

Six studies”'%*'"252% were used for this meta-analysis, and
results showed that the risk for T-RLNP was similar
between the HT group and BN group (OR 0.99, 95% CI:
0.75-1.30, p=0.842; Figure 2). Low heterogeneity was
found among these studies (I? 43.2%, p=0.134; Table 2),
and no publication bias was detected by Egger’s test
(p=0.259; Table 2).

Permanent recurrent laryngeal nerve palsy

Six studies”'®2'725:2% fulfilled this meta-analysis, but
the data of three studies”?*2> could not be estimated in
the analysis. The results demonstrated no significant
difference between the HT group and BN group in the
risk for P-RLNP (OR 1.39, 95% CI: 0.84-2.33, p=0.254;
Figure 3). Low between-studies heterogeneity was
found (I° 42.20%, p=0.117; Table 2). No significant

Study

Wagner (1994)

Shih (2008)

Enomoto (2014) —_—
Thomusch (2018) -
Ravikumar (2018) -

Pradeep (2011)

Overall (l-squared = 43.2%, p = 0.134)

Events, Events, %
OR (95% Cl) HT BN Weight
1.12 (0.04, 28.60) 21 173 0.65
> 38.76 (1.54, 976.67) 1/25 0/316 0.07
0.81(0.10, 6.29) 1/20 231375 214
0.89 (0.65, 1.21) 44/1268 642/16467 B85.84
1.54 (0.77, 3.08) 12/108  34/452 11.29
(Excluded) 0/33 0/236 0.00
0.99 (0.75, 1.30) 58/475 700/17919 100.00

Figure 2 Forest plot and meta-analysis of transient RLN; BN = benign nodule; HT = Hashimoto’s thyroiditis; RLN =recurrent laryngeal nerve

Publication
Studies, n HT Benign Total Study heterogeneity bias

Patients, n Patients, n Patients, n OR [95% CI] p-value Chi® P (%) p-value Begg Egger
T-RLN palsy 6 1475 17,919 19,394 0.99(0.75-1.30) 0.842 7.04 4320 0.134 0462 0.259
P-RLN palsy 6 1475 17,919 19,394 1.39(0.84-2.33) 0.234 346 4220 0177 1 0.223
THC 6 1531 17,845 19,376 1.32(1.14-1.52) <0.001 11.91 58.00 0.036 0.452 0.780
PHP 6 1537 18,026 19,563 1.21(0.75-1.97) 0431 096 0.00 0.812 0.308 0.421
AITT
THC 3 205 826 1031 2.00(1.35-2.95) 0.001 523 61.80 0.073 1 0.689
PHP 2 201 764 965 1.33(0.45-3.90) 0.605 0.63 0.00 0427 1 NA
BN =benign nodule; Cl=confidence interval; HT = Hashimoto’s thyroiditis; OR = odds ratio; PHP = permanent hypoparathyroidism; P-RLN palsy =
permanent recurrent laryngeal nerve palsy; THC =transient hypocalcaemia; T-RLN palsy=transient recurrent laryngeal nerve palsy; TT =total
thyroidectomy
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Study

Events, Events, %

OR (85% Cl) HT BN Weight

Wagner (1994)
Thomusch (2018) ——
|
Ravikumar (2018) —
Shih (2008)
Pradeep (2011)

Enomoto (2014)

Overall (I-squared = 42.2%, p = 0.177) <£>
|
J
i

10.76 (0.42, 274.05) 1/21 0/73 0.98

1.08 (0.58, 2.01) 11/1268 132/16467 B5.57

2.69 (0.86, 8.40) 5/108 81452 13.46
(Excluded) 0/25 0/316 0.00
(Excluded) 0/33 0/236 0.00
(Excluded) 0/20 0/375 0.00

1.39 (0.84, 2.33) 17/1475 140/17919 100.00

Figure 3 Forest plot and meta-analysis of permanent RLN; BN = benign nodule; HT = Hashimoto’s thyroiditis; RLN =recurrent laryngeal nerve

publication bias was found by Egger’s test (p=0.082;
Table 2).

Transient hypocalcaemia

Six studies (19,376 cases) matched this meta-analysis of
THC risk in the HT group versus that in the BN
group.”?23726 The rate of THC was significantly higher
in the HT group (16.9%) than in the BN group (13.2%)
(OR 132, 95% CI: 114-152, p<0.001; Figure 4). There
was low heterogeneity among the studies (I° 58.00%,
p=0.036; Table 2). There was no evidence of publication
bias (Egger’s test p=0.780; Table 2).

In all total thyroidectomy (TT) subgroup analyses,
pooled analysis showed that the HT group had a higher
risk for THC than the BN group (OR 2.00, 95% CI: 1.35-
2.95, p=0.001; supplemental figure 1), with moderate
heterogeneity (I 61.80%, p=0.073, Table 2).

Permanent hypoparathyroidism
Six studies”????%2*26 yyere used to conduct the analysis
on the risk for PHP between the HT group and BN
group. This analysis showed that there was no significant
difference in the risk for PHP between the HT group and
BN group (OR 1.21, 95% CI: 0.75-1.97, p=0.431; Figure 5),
and no evidence of heterogeneity among the studies was
found (7 0.00%, p=0.812; Table 2). No publication bias
was illustrated by Egger’s test (p=0.421; Table 2).

In the analysis of all TT subgroups, there was no
significant difference between the HT group and BN
group (OR 1.33, 95% CI: 0.45-3.90, p=0.605; Supplemental

figure 2), and there was no between-studies heterogeneity
identified (I° 61.80%, p=0.073, Table 2).

Discussion

It is the common opinion of most surgeons that HT may
increase the risk for postoperative complications.?’ The
adherence of thyroid tissue to the surrounding structures
can be serious due to the fibrosis from HT inflammation
in the thyroid region, which makes the RLN difficult
to isolate.>’ Moreover, most researchers believe that
the main reasons HT inflammation results in parathyroid
function injuries are based on the following viewpoints:
first, HT inflammation-induced adhesions make
operative procedures difficult and increase the likelihood
of an insufficient blood supply. In general, the
coexistence of HT and an associated fibrovascular
connective tissue reaction involving the thyroid capsule
and pericapsular soft tissues obviously enlarges the
thyroid gland.'®?® 1t is difficult to dissect the parathyroid
glands, which are located in the adhesive fibre coating
between the natural capsule and surgical capsule.””
Second, the difficulty in identifying the thyroid glands will
increase the chance of mistakenly making an incision.
Concomitant regional lymphadenopathy is a common
comorbidity in the thyroid gland surrounding HT.
Furthermore, dense capsular tissue due to inflammatory
changes may obscure the identification of glands located
either within or close to the capsule, which makes the
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Study Events, Events, %
ID OR (95% Cl) HT BN Weight
i
Shih (2008) e e E— 1.46 (0.61,3.52) 8/25 77/316 256
i
!
Ebrahimi (2009) —_— 0.54 (0.16, 1.89)  3/93 181312 2.67
i
I
Pradeep (2011) —_——— 2.26(0.59,8.68) 3/33 10/236 0.74
i
Gupta (2015) ‘ 343 (0.44,26.59) 204 14/62 0.28
|
Thomusch (2018) —— 1.22(1.04,1.43) 194/1268 2124/16467 85.75

Ravikumar (2018) —_— 243(157,3.75) 48/108 112/452 8.00

Overall (I-squared = 58.0%, p = 0.036) @ 1.32(1.14,152) 2581531 2355/17845 100.00

Figure 4 Forest plot and meta-analysis of THC; BN =benign nodule; HT =Hashimoto’s thyroiditis; THC = transient hypocalcaemia

Study Events, Events, %

D OR (95% Cl) HT BN Weight

Ebrahimi (2009)

047(0.02,9.24)  0/93 31312 5.79

Nawrot (2014)

0.58 (0.03,10.30) 0/10 18/243 5.49

Thomusch (2018) — 1.23(0.71,2.14) 14/1268 148/16467 75.35

Ravikumar (2018) — 1.70(0.52,5.53)  4/108  10/452 13.37
Shih (2008) (Excluded) 0125 0316 0.00
Pradeep (2011) (Excluded) 033 01236 0.00

Overall (I-squared = 0.0%, p = 0.812) < 1.21(0.75,1.97) 18/1537 179/18026 100.00

e V aia

Figure 5 Forest plot and meta-analysis of PNP; BN =benign nodule; HT = Hashimoto’s thyroiditis; PNP = permanent hypoparathyroidism
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identification of the parathyroid glands even more
challenging.’”

However, it is still controversial whether the existence
of HT would increase the risk for postoperative
complications of thyroid surgery. This is thought to be
the first meta-analysis to provide comprehensive insights
into the risk for postoperative complications in HT
patients. Results showed that there were no significant
differences between the HT group and BN group in
postoperative complications, including T-RLNP (3.93%
and 3.91%, p=0.842; Figure 2) and P-RLNP (1.15% and
0.78%, p=0.234; Figure 3). Similarly, Thomusch et al*®
demonstrated that autoimmune thyroid disease did not
appear to influence T-RLNP and P-RLNP.

Because the surgical operation for HT is more difficult
than that for non-HT (including single BN) due to
intraoperative adhesions,”" difficult surgical procedures
may increase the probability of developing postoperative
complications. However, assessing the risk for RLN
injury according to just surgical difficulty itself may be
insufficient because the RLNP risk factors, including the
technique of RLN identification, use of magnifying glasses,
nerve monitoring and the extent of resection, need to be
considered.?® Therefore, it is believed that the adhesions of
HT were not a significant factor for RLN injury.

Moreover, these results demonstrated that HT
increased the risk of THC compared with BN (16.85% and
13.20%, p<0.001, Table 2). However, there was no
significant difference in the risk for PHP (117% and
0.99%, p=0.431) between the two groups. It has been
reported that PHP is caused by removing all four
parathyroid glands or by causing permanent damage
as well as performing an inadequate parathyroid
autotransplantation (PAT). THC is caused by reversible
ischaemia to the parathyroid glands, hypothermia and
the release of endothelin 1.°>°? It is thought that HT
patients suffer from a higher risk of reversible ischaemia
to the parathyroid gland than single BN patients because
Hashimoto’s inflammation increases vascularity as well
as increasing fibrotic changes. Therefore, HT patients
showed a higher risk of THC than BN patients. However,
successful PAT could avoid the occurrence of PHP in
thyroid surgery.’® Furthermore, HT did not appear to
influence the vitality of PAT. Therefore, there was
no significant difference in the risk for PHP between the
HT and BN groups. To rule out the influence of the
different extents of resection on the incidence rate
of complications, further TT subgroup analysis was
performed; the HT group showed higher risks for THC
than the BN group (25.85% and 17.43%, p=0.001), but
there was no significant difference in the risk of PHP
between the two groups (p=0.605). Moreover, all TT
groups were found to show a higher incidence rate of
THC than the non-all TT group.

Nevertheless, this work does not provide evidence that
the adhesions of HT inflammation make operative
procedures more difficult, which would increase the risk
for RLNP and PHP in patients with HT. We believe that
HT patients have a higher prevalence of postoperative

complications than BN patients, especially a higher risk
for THC. THC is a frequent postoperative complication of
thyroid surgery and the main reason for prolonged
hospitalisation of these patients.>®> Therefore, HT patients
should receive preoperative and postoperative monitoring
of their serum calcium (and parathyroid hormone) levels
and calcium (and vitamin D) supplementation to prevent
the occurrence of THC when undergoing surgery for HT.
Moreover, the obviously increased risk for postoperative
THC means that special attention should be paid to
preserving the parathyroid glands. HT is commonly
assessed by histopathologic examinations of thyroid
specimens.>* If HT is diagnosed preoperatively, it may
help clinicians evaluate the postoperative complication
risks and facilitate making the optimal decision regarding
the surgical approach and the extent of surgery. Several
studies demonstrated that the preoperative anti-
thyroglobulin antibody levels (positive anti-thyroglobulin
antibodies, thyroglobulin >150ng/ml) could be used to
predict a potentially more difficult operation in HT
patients, and these levels may be associated with longer
operative times and increased postoperative risk.'%*%3!
Further investigations are necessary to clarify the link
between anti-thyroglobulin antibody levels and degrees of
adhesion and the incidence rate of complications in
thyroidectomy.

Study limitations

This meta-analysis has several significant limitations.
First, the study is based on the theory that HT causes
adhesions, which make operative procedures difficult and
increases the risk for postoperative complications.
However, HT is the most common inflammatory thyroid
disease. The degree of adhesion and the operative
difficulty for each case in these studies is unclear.
Second, only nine studies were included, and this small
number especially impacts all of the TT subgroup
analyses on the postoperative risk between the HT and
BN groups (only three studies). Third, different study
eras resulted in significantly different study weights.
Fourth, thyroid surgeons with different levels of
experience may have different effects on postoperative
complications, but the subgroup analysis was unable to
be carried out in this study. Finally, the definitions of
THC and PHP among the various medical centres were
inconsistent.

Conclusions

The meta-analysis showed that HT only increased the
risk for the postoperative complication THC compared to
BN. However, HT patients commonly have a higher
prevalence rate of postoperative complications than
those with a single BN. Understanding the significance of
HT in postoperative hypoparathyroidism after thyroid
surgery would help clinicians perform sufficient
preoperative (and postoperative) assessments and to
optimise surgical planning.
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