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Abstract
Purpose  During the COVID-19 pandemic, elective thyroid surgery is experiencing delays. The problem is that the COVID-19 
pandemic is ongoing. The research purposes were to systematically collect the literature data on the characteristics of those 
thyroid operations performed and to assess the safety/risks associated with thyroid surgery during the COVID-19 pandemic.
Methods  We used all the procedures consistent with the PRISMA guidelines. A comprehensive literature in MEDLINE 
(PubMed) and Scopus was made using ‘‘Thyroid’’ and “coronavirus” as search terms.
Results  Of a total of 293 articles identified, 9 studies met the inclusion criteria. The total number of patients undergoing thy-
roid surgery was 2217. The indication for surgery was malignancy in 1347 cases (60.8%). Screening protocols varied depend-
ing on hospital protocol and maximum levels of personal protection equipment were adopted. The hospital length of stay 
was 2–3 days. Total thyroidectomy was chosen for 1557 patients (1557/1868, 83.4%), of which 596 procedures (596/1558, 
38.3%) were combined with lymph node dissections. Cross-infections were registered in 14 cases (14/721, 1.9%), of which 
three (3/721, 0.4%) with severe pulmonary complications of COVID-19. 377 patients (377/1868, 20.2%) had complications 
after surgery, of which 285 (285/377, 75.6%) hypoparathyroidism and 71 (71/377, 18.8%) recurrent laryngeal nerve injury.
Conclusion  The risk of SARS-CoV-2 transmission after thyroid surgery is relatively low. Our study could promote the 
restart of planned thyroid surgery due to COVID-19. Future studies are warranted to obtain more solid data about the risk 
of complications after thyroid surgery during the COVID-19 era.
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Abbreviations
PTC	� Papillary thyroid cancer
PRISMA	� Preferred reporting items for systematic 

reviews and meta-analyses
CT	� Computed tomography

Introduction

The COVID-19 pandemic continues to affect all aspects of 
healthcare in Europe and abroad.

Elective surgeries have been almost totally postponed to 
keep to a minimum the risk of transmission of SARS-CoV-2 
and also to allow a better allocation of resources [1, 2]. Since 
thyroid surgery usually does not cover immediate surgi-
cal interventions, during the COVID-19 pandemic nearly 
all of the patients who require thyroid surgery care are expe-
riencing delays in the operation planning procedure [3–6]. 
This scenario has the potential to cause negative outcomes 
and anxiety in patients with a diagnosis of thyroid cancer, 
nodules with indeterminate cytology, already scheduled sur-
gery for hyperthyroidism. Likewise, it is of higher value in 
this times to remind patients about the generally good/excel-
lent prognosis associated with differentiated thyroid cancer, 
the role that active surveillance can play in low-risk papil-
lary thyroid cancer (PTC) and the possibility to alleviate 
symptoms of hyperthyroidism through medical therapy [3, 
7]. Despite all this, the diffusion and the acceptability of less 
invasive management options, including active surveillance 
of PTC, seems to still be quite limited and variable depend-
ing on country, medical, and health culture environment [3]. 
Now, the main problem is that the COVID-19 pandemic is 
ongoing and the end is not in sight. This context could deter-
mine further postponement or cancellation of elective thy-
roid surgery resulting in potential negative effects on patient 
management.

International experts have issued statements and guide-
lines addressing the optimal approach to performing thy-
roid surgery during this time [8–14]. Briefly, urgent surgery 
should be considered for the following reasons: thyroid can-
cers that exhibit aggressive tumor biology or local invasion; 
severely symptomatic Graves’ hyperthyroidism that cannot 
be medically controlled; goiters with symptomatic airway 
compromise [8–13]. Non-urgent interventions, on the other 
hand, are deemed to be those regarding: small differenti-
ated thyroid cancers; indeterminate thyroid nodules; hyper-
thyroidism, and goiters not associated to immediate health 
concerns [8–14]. All these recommendations represent 
opinions and general principles from experts in the field, 
and they are not made on a case-by-case basis considering 
individual patient factors and regional and local hospital 
resource capacity.

The present systematic review was conceived to explore 
the worldwide experience of Surgery Divisions in man-
aging thyroid diseases during the COVID-19 pandemic. 
Particularly, the research purposes were to systematically 
collect together the literature data on the characteristics 
of those thyroid operations performed and to assess the 
safety/risks associated with thyroid surgery during the 
COVID-19 pandemic.

Methods

Conduction of the systematic review

In this study, we used all the procedures consistent with 
the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines [15]. Human sub-
jects or the public were not involved in any way in our 
study.

Search strategy

Two investigators (L.S. and P.T.) independently conducted 
a comprehensive literature search in the online databases of 
MEDLINE (PubMed) and Scopus using the following search 
terms and their combinations: ‘‘Thyroid’’ and “coronavirus” 
(or “SARS-CoV-2” or “COVID-19”). A commencement 
date limit was not used, and the last search was carried on 
April 25, 2021. No language restrictions were imposed. The 
search strategy was refined to evaluate all references of the 
screened literature to identify additional relevant studies. 
The search was restricted to human studies.

Eligibility criteria and study selection

Records identified by our search strategy were screened 
using ‘‘the report of thyroid surgery during the COVID-
19 pandemic’’ as the major criterion of inclusion. Eligible 
cohorts should correspond to patients undergoing thyroid 
surgery during the COVID-19 pandemic. Only research arti-
cles were considered for inclusion (i.e., experimental stud-
ies, observational studies, and case series). Excluded studies 
were: case reports, reviews or guidelines, editorials, letters, 
commentaries, and meeting abstracts.

Two researchers (L.S. and P.T.), applying the above 
criteria, independently reviewed titles and abstracts of the 
screened articles. Then, all authors independently reviewed 
the main text of the eligible articles to define their inclusion. 
Disagreements were resolved by consensus among all the 
reviewers.
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Data extraction

For the included studies, the following data were coded and 
extracted independently and in duplicate by two investiga-
tors (L.S. and P.T.), in a piloted form: (I) author, country, 
study design, community SARS-CoV-2 data; (II) number of 
patients undergoing thyroid surgery, of which sex and age 
were reported; (III) reason of thyroid surgery (i.e. benign 
versus malignant thyroid diseases); (IV) use of screening 
protocols and protective equipment for COVID-19; (V) aver-
age hospital stay and length of thyroid surgery; (VI) type 
of surgical procedure; (VII) follow-up period after surgery; 
(VIII) number of cross-infections (i.e. from patient to medi-
cal staff and vice versa) with the SARS-CoV-2 virus and 
their severity; (IX) number and types of complications of 
thyroid surgery.

Risk of bias assessment

The risk of bias of the included studies was assessed inde-
pendently by two investigators (L.S. and P.T.) through the 
National Heart, Lung, and Blood Institute Quality Assess-
ment Tool (https://​www.​nhlbi.​nih.​gov/​health-​topics/​study-​
quali​ty-​asses​sment-​tools).

Study endpoints

The primary outcome was to explore the main features of 
surgery setting where thyroid interventions were performed: 
i.e. community SARS-CoV-2 scenario, indication for thy-
roid surgery (benign or malignant thyroid disease), screening 
protocols for SARS-CoV-2 detection, personal protection 
equipment used, hospital length of stay, duration, and type 
of surgical procedures. The secondary outcome was to assess 
the safety/risks associated with thyroid surgery during the 
COVID-19 pandemic, using as estimates cross-infections 
with SARS-CoV-2 and complications after surgery.

Results

Study selection

The literature search using the above algorithm yielded 
293 studies. All the studies assessed and the reasons for 
exclusion are shown in Fig. 1. Among the studies finally 
excluded, there were four studies without details on thy-
roid surgery (one set in Vietnam [16], one in Italy [17], 
one International [18], one in Italy-UK [19]), one relative 

Fig. 1   Flowchart of study selec-
tion process

https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
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to an operated case of PTC [20], one regarding potential 
surgical candidates who underwent active surveillance 
[21]. Nine English language studies had appropriate data 
for systematic review [22–30].

Systematic review

Table 1 details the features of the nine included studies. 
These studies were performed across several countries: 
three in China [23, 27, 28], three in Italy [25, 29, 30], 
one in USA [26], one in Jordan [22], while the remain-
ing one enrolled a cohort of patients from 26 countries 
[24]. They were seven single-center observational cohort 
studies [22, 23, 25–29] and two were multi-center studies 
[24, 30], all with a retrospective study design except for 
two prospective studies [24, 28]. Overall, the studies took 
place between January and August 2020 in countries with 
community SARS-CoV-2 prevalence varying from low to 
high. The total number of patients undergoing thyroid sur-
gery was 2217, they were aged from 11 to 80 years, 1531 
were females and 571 males (female/male ratio ~ 3, with 
gender reported in five studies [22, 24, 27, 28, 30]). The 
indication for surgery was malignancy in 1347 (60.8%) 
and benign thyroid disease in 870 (39.2%) cases. The size 
of the primary lesion could vary from occult [22] to more 
than 40 mm [22, 24, 27]. Screening protocols for SARS-
CoV-2 detection in hospitalized patients could be based 
only on COVID-19-related symptoms [22, 26] or on also 
swab and blood tests [25, 30] and chest computed tomog-
raphy (CT) [23, 24, 27–29]. Personal protection equip-
ment consisting of N95 masks, eye protection, gloves, 
and gowns was adopted by medical staff in all the studies. 
The average hospital length of stay was three days in four 
studies [25–27, 30] and two days in one study [28]. The 
mean operating time was reported by two studies [27, 30], 
and it varied from 57 to 90 min. Follow-up time after sur-
gery could vary from two [23, 29] to four weeks [24, 26]. 
Details regarding the adopted surgical procedures were 
reported by five studies [22, 25, 27, 28, 30]: total thyroid-
ectomy was chosen for 1557 patients (1557/1868, 83.4%), 
of which 596 procedures (596/1557, 38.3%) were com-
bined with central and/or lateral lymph node dissections. 
Hemithyroidectomy was the elective surgical procedure 
for 311 patients (311/1868, 16.6%). Among 721 patients 
of seven studies [22–24, 26–29] cross-infections were reg-
istered in 14 cases (14/721, 1.9%), of which three (3/721, 
0.4%) with severe pulmonary complications of COVID-19 
[24]. Four studies [22, 27, 28, 30] reported data on compli-
cations: they showed that 377 patients (377/1868, 20.2%) 
had complications after surgery, of which 285 (285/377, 
75.6%) had hypoparathyroidism and 71 (71/377, 18.8%) 
had recurrent laryngeal nerve injury.

Study quality assessment

Supplemental Table S1 summarizes the quality assessment 
of the nine included studies. The risk of bias for each study 
could be judged as low in 11 of 14 items. By contrast, all 
studies did not report anything about power or sample size 
justification. A participation rate of eligible persons was not 
mentioned in any of the included studies. In four studies 
[22, 27, 28, 30], where the follow-up period after surgery 
was not reported, the risk of bias on outcome measures was 
regarded as high.

Discussion

During the Covid-19 pandemic, two main reasons for the 
postponement of elective thyroid surgery are the risk of 
transmission of SARS-CoV-2 and the need for a better allo-
cation of health resources [1, 2]. Nevertheless, the current 
trend of COVID-19 indicates that in large parts of the world 
this pandemic may continue much longer than expected and 
may become endemic [31].

The lack of a date from which elective surgery may for-
mally restart and its indefinite postponement could induce 
negative outcomes and distress of patients with thyroid 
malignancies or other relevant thyroid disorders [31]. More-
over, this could also cause future thyroid surgery overcrowd-
ing and physician burnout [31].

Overall, thyroid surgery is quicker and requires fewer 
resources than other most demanding surgeries of the head 
and neck [1, 2, 31]. Current recommendations may not be 
valid in the scenario where COVID-19 becomes endemic, so 
we need evidence-based data to support the gradual resump-
tion of elective surgery while living with the SARS-CoV-2 
virus [31].

Our paper is the first study aimed at systematically 
review the experience of thyroid surgeries facing the risk of 
transmission of SARS-CoV-2 infection. While nine studies 
[22–30] were finally included for revision, only one study 
[21] addressed the possibility to safely continue prospec-
tive observational research on active surveillance of low-risk 
papillary thyroid cancer during the COVID-19 pandemic.

Our results are based on a large number of patients under-
going thyroid surgery representative of several countries and 
different hospital contexts. Thyroid cancer was the indica-
tion for surgery in more than 60% of patients, while the rest 
of the patients were operated on for benign pathology. The 
size of the primary lesion was very variable, including both 
microcarcinoma and cancer with local and distant metasta-
ses [22, 24, 27]. Total thyroidectomy with combined lymph 
node dissection was the surgical procedure adopted in about 
4 out of 10 patients: noteworthy, this result derived from four 
studies [22, 27, 28, 30], of which the two studies [27, 28] 
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were set in China where lymph node dissection is a routine 
practice [32] and the community SARS-CoV-2 prevalence 
was high from January to June 2020.

The average hospital length of stay was that of conven-
tional thyroid surgery (i.e. 2–3 days) as reported in five 
studies [25–28, 30]. Also, the time in the operating room 
was similar to that of thyroid surgery apart to the COVID-
19 pandemic, as reported by two studies [27, 30]; however, 
mean longer periods may be expected since the recommen-
dations to keep the spread of SARS-CoV-2 low in operat-
ing rooms [1, 19]. Complications after surgery, including 
hypoparathyroidism, haematoma, and recurrent laryngeal 
nerve injury, were found to be higher compared to that usu-
ally associated with thyroid surgery before the COVID-19 
pandemic [33]: however, most of the complicated cases 
were due to postoperative hypoparathyroidism, for which it 
was not known to be transient or permanent. Other possible 
explanations of the high rate of complications could be the 
high number of lymph node dissections (i.e., 38.3% of total 
thyroidectomies, 596/1557) and the greater attention of the 
surgical team to prevent the spread of infection.

Screening protocols for SARS-CoV-2 detection in hospi-
talized patients consisted of symptomatic triage in two stud-
ies [22, 26] where local community COVID-19 prevalence 
was very low [22] and COVID-19 testing was not routinely 
performed during the study period [26], respectively. In the 
remaining included studies [23–25, 27–30] screening pro-
tocols were at least based on swab or blood tests, eventu-
ally combined with chest CT. Theoretical maximum levels 
of personal protection equipment consisting of N95 masks, 
eye protection, gloves, and gowns were adopted in all the 
studies. Lastly, we found that SARS-CoV-2 cross-infections 
after thyroid surgery occurred in less than 2 in 100 patients, 
with severe pulmonary manifestations in about 0.5% cases. 
Although this latter result could be expected (as thyroid 
surgery is usually not a procedure exposed to the aerodiges-
tive tract, nor a procedure demanding intensive care or long 
hospital stay) this is a new result since it regards the SARS-
CoV-2 infection and concern exist among the scientific com-
munity about the feasibility of thyroid surgery during the 
COVID-19 pandemic [2].

Our study has some limitations. First, seven out of nine 
studies had a retrospective design resulting in potential 
selection bias. Second, some factors such as local commu-
nity SARS-CoV-2 prevalence, different screening meth-
ods for SARS-CoV-2 infection, and follow-up length after 
surgery may have had an impact on the low prevalence of 
cross-infections. Third, heterogeneity in the size of operated 
cohorts may have driven some of our results.

A major strength of our study is that this is the first 
study performing a systematic review on thyroid sur-
gery in the COVID-19 era. Compared to current guide-
lines and narrative reviews [8–14] we aimed to derive A
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evidence-based results which could encourage the adop-
tion of thyroid surgery despite the ongoing risk of SARS-
CoV-2 infection. It has been recently demonstrated that 
emotional reaction after diagnosis with PTC or an inde-
terminate thyroid nodule can persist even after receiving 
education about the excellent prognosis [34]. This will 
be crucial during the Covid-19 era, when candidates for 
thyroid surgery desire to undergo this operation despite the 
risk of transmission of SARS-CoV-2 [35].

Conclusion

Our systematic review collected the experiences of thyroid 
surgery teams across several countries, allowing reassur-
ing evidence-based results relative to the feasibility of 
thyroid surgery in the COVID-19 era. The risk of SARS-
CoV-2 transmission after thyroid surgery is relatively low 
compared to the actual estimates for the general popula-
tion of most countries of the world [36]. Even consid-
ering the global vaccine action plan and the no end in 
sight to COVID-19 pandemic, our study could serve as a 
forerunner for regaining control of the growing backlog 
of planned thyroid surgery due to COVID-19 [37]. Future 
studies are warranted to obtain more solid data regard-
ing the risk of complications after thyroid surgery dur-
ing the COVID-19 era. As always, regional and hospital 
supply status and the safety and personal willingness of 
our patients should dictate the ultimate timing of thyroid 
surgery.
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