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Abstract
Purpose After thyroid surgery, the overriding concern is the risk of post-thyroid bleeding (PTB). This systematic review 
and meta-analysis aimed to assess the safety of hemithyroidectomy in an outpatient setting compared to an inpatient setting. 
The objectives were to (1) find the proportion of PTB in patients scheduled for outpatient hemithyroidectomy, (2) examine 
if outpatient hemithyroidectomy is clinically safe compared to an inpatient setting and (3) evaluate which selection criteria 
are most relevant for hemithyroidectomy in an outpatient setting.
Methods A systematic review was conducted using the following databases: MEDLINE (Ovid), EMBASE (Ovid) and the 
Cochrane Library from inception until September 2021. We included studies reporting on PTB of patients after hemithyroid-
ectomy in an outpatient setting. The risk of bias was assessed using the Newcastle-Ottawa tool. The results were synthesised 
using Bayesian meta-analysis. Certainty in evidence was assessed using the GRADE approach.
Results This review included 11 cohort studies and 9 descriptive studies reporting solely on outpatients resulting in a total of 
46,866 patients. PTB was experienced by 58 of the 9025 outpatients (0.6%) and 415 of the 37,841 inpatients (1.1%). There 
was no difference between the PTB rate of outpatients and inpatients (RR 0.715 CrI [0.396–1.243]). The certainty of the 
evidence was very low due to the high risk of bias.
Conclusion The risk of PTB in an outpatient setting is very low, and outpatient hemithyroidectomy should be considered 
clinically safe. The most relevant selection criteria to consider in outpatient hemithyroidectomy are (1) relevant comorbidi-
ties and (2) psycho/-social factors.

Keywords Hemithyroidectomy · Outpatient · Bayesian meta-analysis · Systematic review · Hematoma · Thyroidectomy

Introduction

Total thyroidectomy and hemithyroidectomy are commonly 
performed for benign thyroid disease but are also relevant 
in malignancy and are traditionally treated in an inpatient 
setting. However, outpatient procedures are increasing 

worldwide with advantages including faster recovery in 
accustomed surroundings and lower hospital expenses [1]. 
The first hemithyroidectomy in an outpatient setting was 
described from the US in 1986 [2]. Since then, outpatient 
thyroidectomies have increased [3], as has the diversity of 
opinions regarding safety in this setting. The primary con-
cern of performing thyroidectomies in an outpatient setting 
is the development of post-thyroidectomy bleeding (PTB), 
which may lead to compression of the trachea followed by 
respiratory failure [4]. However, studies have shown that 
the risk of PTB for hemithyroidectomies compared to 
total thyroidectomies is low, and therefore many centres 
offer hemithyroidectomy in an outpatient setting [4–6]. A 
hemithyroidectomy leaves half of the thyroid gland and 
parathyroid glands undissected, a less invasive procedure 
with a lower risk of hypocalcemia [7] and bilateral recur-
rent laryngeal nerve injury. When assessing the risk of PTB, 
it is essential to distinguish between patient groups. Many 
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studies reporting on outpatient thyroidectomy have not dis-
tinguished outcomes according to hemithyroidectomy versus 
total thyroidectomy [8–10].

To date, no systematic review has explicitly reported on 
the risk of PTB after a hemithyroidectomy in an outpatient 
setting.

Our hypothesis was that hemithyroidectomy in an outpa-
tient setting is as safe as in an inpatient setting if selection 
criteria are appropriately applied. Therefore, the study aimed 
to assess the safety of hemithyroidectomy in an outpatient 
setting. The questions were:

1. What is the proportion of PTB in patients scheduled for 
an outpatient hemithyroidectomy?

2. Is outpatient hemithyroidectomy clinically safe com-
pared to inpatient setting?

3. Which selection criteria are most relevant for hemithy-
roidectomy in an outpatient setting?

Methods

Preferred Reporting Items for Systematic reviews and Meta-
analyses (PRISMA) [11] and meta-analysis of observational 
studies in Epidemiology (MOOSE) guidelines [12] were 
used as the reporting guidelines for this systematic review. 
The study was registered in PROSPERO with the ID number 
175568.

Eligibility criteria

Publications were included if they: (a) reported outcomes 
from outpatient hemithyroidectomy, (b) reported on PTB, (c) 
described original research, and (d) were controlled studies 
(randomised trials, quasi-experimental studies, cohort stud-
ies) or descriptive studies. Descriptive studies were used to 
answer research question 1, whilst controlled studies were 
used to answer questions 2 and 3.

The exclusion criteria for studies included (a) patients 
who underwent bilateral thyroid surgery, completion thy-
roidectomy or complete cervical neck dissection, (b) confer-
ence abstracts and unpublished studies; (c) pregnant women 
or patients under 15 years of age; or (d) articles not in Eng-
lish or Danish.

We defined hemithyroidectomy as surgical removal 
of half of the thyroid gland or a part of the thyroid gland 
(lobectomy or isthmusectomy) in patients with benign or 
malignant thyroid disease. Surgery was performed under 
general anaesthesia using a cervical incision. The outpatient 
setting was defined as hospitalisation, surgery and discharge 
on the same calendar day. We defined PTB as local hema-
toma/wound/haemorrhage/re-bleeding after a hemithyroid-
ectomy where intervention was required, such as re-surgery. 

However, hematomas requiring aspiration were recorded and 
included as a PTB. Seromas not requiring intervention were 
not considered a PTB.

Search strategies

On 3rd April 2020, a comprehensive search of the literature 
from EMBASE (Ovid), MEDLINE (Ovid) and the Cochrane 
library was conducted after feedback from two university 
librarians specialising in medical research. We repeated 
this search on the 14th September 2021. The search algo-
rithm was developed using keywords, synonyms and medi-
cal subject headings from the review question. The two key 
facets included the population (hemithyroidectomy) and the 
exposure (outpatients). There were no time restrictions to 
the search. The results of this structured search from MED-
LINE (Ovid) and Embase (Ovid) are presented in Online 
Resource 1. In addition, we hand-searched the reference list 
of included studies and relevant systematic reviews.

Selection process

The study selection process was performed using the screen-
ing tool Covidence (Veritas Health Innovation, Melbourne, 
Australia; www. covid ence. org). The identified records were 
uploaded to Covidence for the removal of duplicates. The 
records were independently screened by two of three review-
ers. The screening consisted of two steps—title/abstract 
screening and full-text screening. In title/abstract screen-
ing, one author (CM) screened all records, and the second 
independent screener was one of two authors (KJ or TH). 
One author (KJ) screened all records in full-text screening, 
and the second independent screener was one of two authors 
(CM or TH). Disagreements were resolved via consensus, 
with KJ having the deciding opinion. The full-text reports 
that did not meet the inclusion criteria were excluded accord-
ing to specific reasons. Inter-rater agreement was quantified 
by Cohen’s kappa scores as well as percentage agreement 
[13]. We interpreted cut-offs for κ values as < 0.20 = poor, 
0.21–0.40 = fair, 0.41–0.60 = moderate, 0.61–0.80 = good, 
and 0.81–1.00 = very good agreement.

Data collection process

For each eligible study, information was collected by one 
reviewer (KJ) and checked independently by one of the other 
reviewers (TH, CM or HS). Disagreements were resolved via 
consensus, with KJ having the deciding opinion. Before data 
extraction began, three standardized forms were designed 
and trialled by KJ and TH: (1) characteristics of included 
studies, (2) selected outcome measures, (3) selection cri-
teria for outpatient hemithyroidectomy. Then, the authors 
focussed on extracting data from the method, result and 

http://www.covidence.org
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discussion sections of the included papers. The authors were 
not contacted if the information was missing or unclear but 
described in this study as ‘Not reported’.

The data extracted included: study design and setting 
(type, number of centres involved, and period of data collec-
tion), patient demographics (number of in- and outpatients, 
age, and sex), description of the surgeon (described skill 
by author, number of surgeons), the proportion of patients 
receiving drain, energy-based devices and/or topical bio-
logical adhesives (defined as adhesives used on the thyroid 
bed) postoperative protocol (outpatient observation period 
at hospital, and follow-up period), PTB incidence (number, 
proportion, and time of occurrence), infection, and recur-
rence of transient or permanent laryngeal nerve damage. In 
addition, the selection criteria for outpatient hemithyroidec-
tomy including medical factors (age, ASA score, comorbidi-
ties, anticoagulation treatment, characteristics of pathology, 
and malignancy) and social factors (patient motivation with 
the postoperative setting, distance to hospital, sufficient 
understanding of the provided information, social/physical 
setting conducive to safe postoperative management, rapid 
access to a telephone, availability of a responsible and capa-
ble caregiver).

Study risk of bias assessment

The overall quality was appraised using a tailored version 
of the Newcastle-Ottowa Scale (NOS) for cohort studies 
[14] whereby marital status was not considered a relevant 
confounder in the comparability domain and was therefore 
excluded. No eligible randomized studies were identified. 
Descriptive studies were not assessed. Two reviewers (CM 
and HS) independently assessed the studies, and any disa-
greements were resolved by discussion. The Newcastle-
Ottowa assessment scale assesses studies according to (1) 
selection of exposed and non-exposed cohort, (2) compara-
bility of the cohorts including controlling for confounders, 
and (3) outcome follow-up. A study can receive a maximum 
of four stars (one for selection, one for outcome and two for 
comparability). According to Agency for Health Research 
and Quality (AHRQ) standards, the number of stars can be 
converted to a description of the quality of the study: good, 
fair or poor.

Measures of treatment effect

The primary outcome was PTB, and the effect measure used 
in the synthesis was risk ratio.

Data analysis

The characteristics and results of the individual studies 
were presented in a tabular form. A quantitative synthesis 

(meta-analysis) was performed for the PTB outcome in the 
cohort studies comparing inpatients and outpatients using 
Bayesian statistics. If risk ratio and credibility intervals were 
not reported in a study, the reported raw data was used in 
the analysis. The credibility intervals for the risk ratio were 
calculated separately for each study. The choice of prior for 
the pooled estimates and each study risk ratio and other tech-
nical details can be seen in Online Resource 2.

The alpha level for this analysis was set at 0.05. Forest 
plots for Bayesian analysis were obtained using the computer 
programme Latex with the tikz package. Statistical heteroge-
neity was assessed using between-study variance [15], where 
the cut-offs were: no heterogeneity: τ = 0–0.1, low hetero-
geneity: τ = 0.1–0.5, high heterogeneity: τ = 0.5–1, extreme 
high heterogeneity: τ ≥ 1.

Reporting bias assessment

Reporting bias was assessed by the construction of a funnel 
plot (Online Resource 3) to observe if asymmetry in the 
scatter of studies occurred.

Certainty assessment

The quality of evidence for PTB was assessed using the 
Grades of Recommendations, Assessment, Development, 
and Evaluation (GRADE) approach [16]. The certainty of 
the evidence was classified as high, moderate, low, or very 
low. Observational studies start as low quality according 
to this approach. Two independent investigators conducted 
this process (CM and HS), and disagreements were solved 
by discussion.

Results

Study selection

A total of 20 studies were included for qualitative synthesis 
in the review (see Fig. 1 Flow Diagram), eleven of these 
studies were included in a further quantitative synthesis 
(meta-analysis and bias evaluation).

The systematic literature search identified 3863 records 
(see Table 1). When duplicates were removed, 2940 records 
remained. After title and abstract screening, 340 full-text 
reports were assessed for eligibility, of which 320 reports 
did not meet the inclusion criteria, mainly because of 
wrong study type such as only conference abstract avail-
able. In addition, there were 84 studies excluded because 
PTB rate was not separated according to the population, e.g., 
if the population were mixed total and hemithyroidectomy. 
Furthermore, studies describing the outpatient setting as 
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discharge < 23 h were excluded as the outpatient setting was 
defined as discharge within the same calendar day.

Inter-rater agreement between CM and TH at the title/
abstract screening was 85% (κ = 0.50,) and between CM and 
KJ 73% (κ = 0.85). At the full-text screening, the inter-rater 
agreement between KJ and CM was 84% (κ = 0.77) and 83% 
(κ = 0.36) between KJ and TH. Overall this corresponds to a 
‘good’ agreement (mean κ = 0.62).

Study characteristics

The included studies [17–36] comprised of 46,866 patients 
divided into 37,814 inpatients and 9025 outpatients. Study 
characteristics and data from each of these studies are pre-
sented in Table 1. Eleven of the included studies were cohort 
studies including an in- and outpatient group with 37,841 
inpatients and 7912 outpatients, respectively [19–21, 23, 24, 
26, 28, 30, 34–36]. Eight of the descriptive studies presented 

only the outpatient group consisting of 983 patients [17, 18, 
22, 25, 27, 29, 31, 32]. One descriptive study was actually 
a cohort study with both an inpatient- and outpatient group, 
but as the inpatient group did not meet our inclusion criteria 
(included contralateral parathyroidectomy) we categorised 
the study as descriptive using only the outpatient group con-
sisting of 130 patients [33]. Numerous studies have been 
published from various countries, with the largest originat-
ing from Canada [35], followed by the USA, France and 
Denmark [18, 23, 26, 28, 33]. Fifteen (75%) of the studies 
were from single-trial centres, and the data was collected 
between 1987 [25] until 2021 [35].

Proportion of PTB in outpatients

In total, there were 473 of the 46,866 patients who expe-
rienced a PTB (1.0%) (Table 2). Of the inpatient group 
(37,841 patients) 415 experienced a PTB (1.1%) and of the 

Fig. 1  Flow Diagram
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outpatients (9025 patients) 58 had a PTB (0.6%). Most stud-
ies were observational studies with or without a comparator 
group from 1 to 2 centres describing the PTB cases in detail 
within a population. Noel’s study [35] was a national register 
study that reported PTB but did not describe the timing and 

treatment. The other studies reported 11 PTB cases, two 
required aspiration and nine patients needed re-surgery.

In the included studies, the observation periods for out-
patients varied between 2 and 6 h. Nine studies reported on 
timing of PTB [17–19, 22, 28–30, 32, 36]. Noel et al. [35] 

Table 2  Outcomes

a This patient took aspirin
b This patient had been restarted on warfarin postoperatively

Author, Year PTB Incidence 
- Inpatient, n (%)
- Outpatient, n (%)

Occurrence of PTB 
- Inpatient
- Outpatient

Infection 
- Inpatients, n (%)
- Outpatient, n (%)

Recurrent laryngeal nerve 
damage 
- Inpatient, n (%)
- Outpatient, n (%)

Transient Permanent

AlEssa, 2021 [34] - 0 (0%)
- 0 (0%)

- Not relevant
- Not relevant

- Not reported
- Not reported

- Not reported
- Not reported

- Not reported
- Not reported

Almeida, 2010 [36] - 1 (2.0%)
- 1 (2.0%)

- After discharge—surgical re-intervention
- After discharge—surgical re-intervention

- 1 (2.0%)
- 2 (4.0%)

- Not reported
- Not reported

- 2 (4.0%)
- 0 (0%)

Champault, 2009 [17] - Not relevant
- 1 (1.1%)

- Not relevant
- < 6 h—surgical re-interventiona

- Not relevant
- 0 (0%)

- Not relevant
- 5 (5.3%)

- Not relevant
- 0 (0%)

Chereau, 2021 [18] - Not relevant
- 1 (0.2%)

- Not relevant
- 4 h—surgical re-intervention

- Not relevant
- Not reported

- Not relevant
- 8 (2%)

- Not relevant
- Not reported

Chin, 2007 [19] - 1 (1.6%)
- 1 (2.0%)

- < 4 h—surgical re-intervention
- < 4 h—surgical re-intervention

- 0 (0%)
- 0 (0%)

- 5 (7.8%)
- 2 (4.0%)

- 0 (0%)
- 1 (1.6%)

de Boisanger, 2015 [20] - 0 (0%)
- 0 (0%)

- Not relevant
- Not relevant

- 3 (8.6%)
- 6 (4.1%)

- 0 (0%)
- 0 (0%)

- 0 (0%)
- 0 (0%)

Dulfer, 2016 [21] - 0 (0%)
- 0 (0%)

- Not relevant
- Not relevant

- 0 (0%)
- 0 (0%)

- 2 (16.7%)
- 1 (3.2%)

- Not reported
- Not reported

Hessman, 2011 [22] - Not relevant
- 1 (1.3%)

- Not relevant
- 5 days, urgent decompression and surgi-

cal re-interventionb

- Not relevant
- Not reported

- Not relevant
- Not reported

- Not relevant
- 0 (0%)

Jeppesen, 2020 [23] - 0 (0%)
- 0 (0%)

- Not relevant
- Not relevant

- 1 (0.7%)
- 2 (2.2%)

- 3 (2.2%)
- 2 (2.2%)

- 1 (1.1%)
- 2 (1.5%)

Lacroix, 2014 [24] - 0 (0%)
- 0 (0%)

- Not relevant
- Not relevant

- 0 (0%)
- 0 (0%)

- Not available
- Not available

- 0 (0%)
- 0 (0%)

Lo Gerfo, 1991 [25] - Not relevant
- 0 (0%)

- Not relevant
- Not relevant

- Not relevant
- 0 (0%)

- Not relevant
- 0 (0%)

- Not relevant
- Not reported

Mazeh, 2012 [26] - 0 (0%)
- 0 (0%)

- Not relevant
- Not relevant

- Not reported
- Not reported

-6 (2%)
-2 (2%)

- 0 (0%)
- 0 (0%)

Noel, 2021 [35] - 413 (1.1%)
- 49 (0.7%)

- Not reported
- Not reported

- Not reported
- Not reported

- Not reported
- Not reported

- Not reported
- Not reported

Sklar, 2011 [27] - Not relevant
- 0 (0%)

- Not relevant
- Not relevant

- Not relevant
- 0 (0%)

- Not relevant
- Not reported

- Not relevant
- Not reported

Snyder, 2010 [28] - 0 (0%)
- 1 (0.3%)

- Not relevant
- 2 h—surgical re-interventiona

- Not reported
- Not reported

- Not reported
- Not reported

- Not reported
- Not reported

Teoh, 2008 [29] - Not relevant
- 1 (2.0%)

- Not relevant
- < 2 h—surgical re-intervention

- Not relevant
- Not reported

- Not relevant
- Not reported

- Not relevant
- 1 (2.0%)

Terris, 2007 [30] - 0 (0%)
- 1 (2.9%)

- Not relevant
- 8 days—aspiration

- Not reported
- Not reported

- Not reported
- Not reported

- 0 (0%)
- 0 (0%)

Torfs, 2012 [31] - Not relevant
- 0 (0%)

- Not relevant
- Not relevant

- Not relevant
- 0 (0%)

- Not relevant
- 0 (0%)

- Not relevant
- 0 (0%)

Trottier, 2009 [32] - Not relevant
- 1 (1.0%)

- Not relevant
- 2 days—aspiration

- Not relevant
- 0 (0%)

- Not relevant
- 0 (0%)

- Not relevant
- 0 (0%)

Yakhlef, 2017 [33] - Not relevant
- 0 (0%)

- Not relevant
- Not relevant

- Not reported
- Not reported

- Not reported
- Not reported

- Not reported
- Not reported
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did not report on timing, despite having the largest study 
population of the included studies. The remaining ten studies 
had no PTB’s and therefore did not report on timing. Six of 
the nine patients experienced PTB (all required re-surgery) 
early within the observation period. The remaining three 
patients experienced PTB late on the 2nd, 5th or 8th day 
after surgery, one of them required re-operation while two 
required aspiration only.

Clinical safety and meta‑analysis

Eleven studies reported information on postoperative infec-
tion. In these studies, 1.4% of the patients in an inpatient 
setting had a postoperative infection (5/365 patients) com-
pared to 1.2% of reported infections in outpatients (10/818 
patients).

According to permanent recurrent laryngeal nerve dam-
age, 12 studies reported inpatients risk of permanent laryn-
geal nerve damage as 0.7% (3/452 patients) and 0.4% for 
outpatients (4/1107 patients).

Eleven studies were included in the meta-analysis [19–21, 
23, 24, 26, 28, 30, 34–36]. The result demonstrated a pooled 
RR of 0.715 (95% CrI 0.396–1.243), indicating no signifi-
cant difference in PTB risk between in and outpatients but, 
leaning towards favouring outpatients (Fig. 2 Forestplot). 
This pooled summary showed low heterogeneity despite 
varying selection criteria indicated by a low tau of 0.118 
(95% CI 0.027–0.319). The result of the sensitivity analysis 
can be found in Online Resource 4.

Selection criteria

The heterogeneity between studies in selection criteria for 
outpatient hemithyroidectomy is considerable (see Table 3). 
The most common selection criteria for studies of outpatient 
hemithyroidectomy were ASA score, no relevant comorbidi-
ties, distance to the hospital and social/physical setting con-
ducive to safe postoperative management. There was varia-
tion between ASA I-II or I-III in the selection criteria, but no 
studies considered ASA IV patients suitable for outpatient 

Fig. 2  Forestplot
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hemithyroidectomy. In addition, there was considerable vari-
ation between studies in relation to acceptable distance from 
the hospital.

Study quality

In the risk of bias assessment (Online Resource 5) the stud-
ies scored relatively well for selection and outcome domains 
but low for comparability scale. None of the studies specifi-
cally reported risk ratio for hemithyroidectomy, and there-
fore all risk ratios were calculated from the raw frequency 
data in the published studies. Therefore we were unable to 
control for confounders. This has resulted in all studies being 
evaluated as poor quality.

A funnel plot was generated using the 11 cohort studies 
(Online Resource 3) which indicated no reporting bias.

The quality of evidence for PTB according to the GRADE 
system is presented in Online Resource 6. Observational 
studies are graded low, and the serious risk of bias down-
graded the quality of evidence to be very low.

Discussion

To our knowledge, this is the first systematic review and 
meta-analysis of the risk of PTB after hemithyroidectomy 
in an outpatient setting. We found nine descriptive stud-
ies reporting solely on outpatients and 11 cohort studies 
comprising a total of 46,866 patients (37,814 inpatients 
and 9025 outpatients). The proportion of PTB was low for 

outpatients confirming that hemithyroidectomy in an out-
patient setting is safe. There were no significant differences 
between PTB risk for outpatients and inpatients (RR 0.715 
CrI [0.396–1.243]), but the pooled RR does appear to lean 
towards favouring outpatients. This is not surprising given 
the selection criteria used to select patients with the lowest 
risk of bleeding for outpatient hemithyroidectomy. However, 
in general, we found a low risk of PTB regardless of in- or 
outpatient setting. The certainty of the evidence was very 
low due to the high risk of bias. Despite an apparent hetero-
geneity of the studies when selecting outpatients, the most 
helpful selection criteria appeared to be the status of relevant 
comorbidities (particularly bleeding disorders and antico-
agulant treatment), home environment and social factors.

In 2017 Lee et al. [5] published a systematic review on 
thyroidectomy in an outpatient versus inpatient setting. 
Lee reported seven PTB cases from 1802 outpatients with 
a very low PTB risk of 0.4%. However, Lee’s research 
included total thyroidectomies. In addition, Lee conducted 
a meta-analysis on the overall complication rates and read-
missions of hemithyroidectomy patients. Unfortunately, 
this meta-analysis only found two small studies for over-
all complications and three small studies for readmission/
re-intervention rates, and Lee et al. did not separate PTB 
from overall complications. Therefore, the review from 
Lee et al. cannot be used to determine the specific risk of 
PTB after a hemithyroidectomy in an inpatient compared 
to an outpatient setting. However, Lee’s review does con-
clude that outpatient thyroidectomy is justified in a care-
fully selected patient group.

Table 3  Selection criteria for outpatient hemithyroidectomy
Selection criteria for outpatient hemithyroidectomy

Medical factors Social factors
Author, Year Age ASA score Patient has no 

relevant 
comorbidities

Anticoagulation 
treatment 
contraindicates 
outpatient setting

Characteristics of 
the pathologic 
thyroid lobe

Benign (B) and/or 
malign (M)

Motivation 
for 
outpatient 
procedure

Distance to hospital Sufficient 
understanding of 
the information 
provided

Social/physical 
setting conductive 
to safe 
postoperative 
management

Rapid access to 
a telephone

Availability of a 
responsible and 
capable caregiver

AlEssa, 2021 I-III Proximity to skilled facility

Almeida, 2010 < 20 km

Champault, 2009 < 75 years I-II B < 50 km

Chereau, 2020

Chin, 2007 I-II

de Boisanger, 2015

Dulfer, 2016 I-II Proximity to skilled facility

Hessman, 2011 Stay in the metropolitan area for 24 h

Jeppesen, 2020 I-II B < 60 min

Lacroix, 2014 < 55 years I-II < 30 min. 

Lo Gerfo, 1991

Mazeh, 2012 <  3 hours

Noel, 2021 I-III Proximity to skilled facility

Sklar, 2011 I-III < 20 min.

Snyder, 2010

Teoh, 2008 < 70 years I-II B

Terris, 2007 B/M < 2 hours

Torfs, 2012 < 70 years I-II B

Trottier, 2009 < 1 hour

Yakhlef, 2017 I-II B/M < 1 hour
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Clinical considerations and definition of safety

The primary concern when performing thyroidectomies in 
an outpatient setting is the risk of PTB. In a worst-case sce-
nario, PTB can lead to respiratory failure if unobserved or 
untreated [4]. Therefore PTB is a valuable outcome meas-
ure to assess if outpatient hemithyroidectomy is safe. Other 
complications affecting safety can be infections or recurrent 
nerve damage. Infections can also become a severe compli-
cation if not treated but usually develop more slowly, allow-
ing time for the patient to contact a doctor to achieve anti-
biotic treatment. In hemithyroid surgery, nerve damage will 
only affect one nerve, and if the other recurrent nerve has 
a normal function, there will be no risk of serious respira-
tory failure in case of nerve damage. However, post-surgery 
patients can experience voice changes, and if the damage is 
persistent, speech therapy or other symptomatic treatment 
for a paralysed vocal cord may be necessary.

Fourteen of the 20 included studies in this review 
reported on recurrent nerve damage, some of which were 
transient and some permanent, making a general estimation 
of nerve damage difficult from this material. However, stud-
ies investigating nerve damage in thyroid surgeries report 
that exposure of the recurrent nerve and use of nerve moni-
toring reduced the rate of recurrent laryngeal nerve injury 
[37, 38]. When introducing day-care surgery, the patients 
must be well informed of the risks, particularly PTB, and 
infection and recurrent nerve damage should also be dis-
cussed. Centres hesitant in managing patients for thyroid 
surgery in an outpatient setting should consider patients 
requiring a hemithyroidectomy as a safe starting point.

Surgeon skills

Generally, surgeons were experienced in the included stud-
ies, with approximately three surgeons per study. This infor-
mation supports the general hypothesis that experienced 
surgeons perform more surgical procedures in outpatient 
settings [39], and therefore, the surgeon’s expertise could 
be considered a mediator. In future studies, we suggest that 
surgeon volume should be reported as the number of sur-
gery cases per year rather than the current practice of simply 
reporting surgeon title [40, 41].

Drainage

There seems to be a tendency to use fewer drains for thyroid 
surgery. Only two studies in this review [19, 36] used drains 
in more than 80% of their patients and these particular stud-
ies collected data between 2004 and 2008. Drainage is a 
possible confounding factor, but unfortunately could not be 
adjusted for in our meta-analysis because approximately half 

of the studies did not report information about it. However a 
systematic review and meta-analysis from 2017 investigat-
ing drainage after thyroid surgery reported no significant 
difference in PTB between patients in the drain versus no-
drain group [42]. In future thyroid surgery studies, accurate 
reporting on drainage is essential to ensure confounding can 
be minimized.

Energy‑based devices and topical biological 
adhesives

Reporting of the use of energy-based devices and topical 
biological adhesives (haemostatic aids) is poor and only nine 
of the twenty studies report on the use of haemostatic aids. 
Furthermore, the reported devices and adhesives differ con-
siderably. The available data in this review is not sufficient 
for an analysis that can determine whether there is a correla-
tion between the use of haemostatic aids and PTB. Mahoney 
et al. reported that the use of energy devices for haemo-
stasis during surgery was protective of PTB [43]. There-
fore, energy-based devices and topical biological adhesives 
cannot be ruled out as confounding factors. Future studies 
should describe the operation-techniques in more detail to 
evaluate if different surgical techniques play a role in mini-
mizing a patient’s risk of PTB.

Observation after surgery

When considering outpatient surgery, the key question is the 
risk of PTB in the 6–24 h time period. Although some cases 
of PTB occur in this time interval, the majority of PTB’s 
occur within 6 h of surgery [40, 44]. Therefore, future feasi-
bility studies for outpatient thyroid surgery must focus on a 
more accurate reporting of the timing of PTB complications.

Selection criteria

Despite a lack of international guidelines for outpatient 
hemithyroidectomy, the American Thyroid Association has 
developed a guideline for selecting patients for outpatient 
thyroidectomy using a combination of the following fac-
tors: American Society of Anesthesiologists (ASA) score, 
patient understanding/capabilities, and home/geographi-
cal environment [45]. Many different studies have tried to 
identify factors associated with a higher PTB risk [4, 40, 
42–44, 46]. Lang et al. found previous thyroid surgery and 
the size of the dominant nodule to be independent risk fac-
tors [44], whilst Godballe et al. identified age, male gender, 
malignant histology and extent of surgery (total thyroidec-
tomy versus hemithyroidectomy) as independent risk fac-
tors for PTB [40]. Quimby et al. found Graves disease to 
be the only indication for patients at increased risk of PTB 
[46]. In 2021, Mahoney et al. reported that male gender, 
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hypertension, diabetes and bleeding disorders were inde-
pendent risk factors for PTB [43]. Another recent study from 
2021 suggests that a risk score for PTB could be calculated 
based on two preoperative criteria; sex and anticoagulant 
treatment, to identify patients for which an outpatient setting 
is inappropriate [18]. The most relevant selection criteria for 
outpatient hemithyroidectomies were (1) status of relevant 
comorbidities (especially bleeding disorders and anticoagu-
lant treatment) (2) social factors (including distance/time 
to hospital). Interestingly, despite heterogeneity of selec-
tion criteria there was still no difference in the risk of PTB 
according to setting.

Study selection

In 2021 Sheikh et al. [47] investigated if outpatient hemithy-
roidectomy could be safely introduced in their centre. The 
study began with a literature-review reporting on experi-
ences with outpatient hemithyroidectomy. In their litera-
ture-review they included a study from 2011 [48] with 782 
outpatient hemithyroidectomies and a study from 2015 [49] 
describing outpatient thyroidectomy in 14,313 patients. 
Although these studies suggested outpatient hemithyroidec-
tomy was safe in selected patients, these studies were ineli-
gible for this review due to our in- and exclusion criteria; 
the last study included seromas not requiring intervention 
in the PTB rate and the first study did not report PTB as an 
independent complication. Nevertheless, both studies found 
low PTB-rates similar to those in this review.

Study design and bias evaluation

The NOS for cohort studies was the risk of bias tool found 
most appropriate for the included studies. The risk of bias 
from all included studies is high because all studies scored 
poorly on the comparability domain. A study must be con-
trolled for age, sex, marital status, or other named factors 
(maximum of two stars) to score highly in the comparabil-
ity domain. However, if a study will control for confound-
ers, the outcome needs to consist of at least one event. PTB 
is so rare in hemithyroidectomy patients that many stud-
ies reported zero events. Studies with outpatients groups, 
selected to minimize PTB risk, often reported zero or no 
PTB events. These controlled studies reported zero events 
but were unable to adjust for confounders because of this. 
The weighting of this particular domain in the NOS tool 
has resulted in most included studies being categorized as 
poor quality.

Future considerations, strengths and limitations

Randomised controlled trials and large multicentre stud-
ies (e.g., population-based studies) are required to ensure 

the best evidence supports these results. Zhang et al. [50] 
recently published an RCT on outpatient total and hemithy-
roidectomy reporting that outpatient thyroidectomy is safe 
in patients with papillary thyroid carcinoma. This RCT was 
not relevant in this review as the outpatient setting described 
was discharge before 23 h. Completing an RCT that exam-
ines the risk of PTB in a selected outpatient population is 
challenging as the PTB outcome is so rare. A considerable 
number of patients would be required in the study to ensure 
the outcome could be registered.

The strength of our study is the use of Bayesian statis-
tics enabling us to manage studies reporting zero events as 
outcomes and the inclusion of one very large study. The 
use of the Bayesian statistic also gives an estimate of the 
true risk ratio. However, this study’s greatest limitation is 
the calculation of RR from raw frequency data reported 
in the individual studies. However, although RR could be 
calculated, it was not possible to adjust for confounders. 
Another limitation is that this review captures studies that 
report on an extremely infrequent event. These studies are 
relevant since they report on the very low risk of PTB after 
a hemithyroidectomy but the PTB event is so infrequent that 
10 of the included studies did not capture the outcome in the 
population, making statistical analysis complicated.

Conclusion

In this first review investigating the risk of PTB after out-
patient hemithyroidectomies, we found that the risk of PTB 
in an outpatient setting is very low, and outpatient hemithy-
roidectomy can be considered clinically safe. In addition, the 
most relevant selection criteria for clinically safe outpatient 
hemithyroidectomy to consider are (1) relevant comorbidi-
ties and (2) psycho/-social factors.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00405- 022- 07312-y.

Acknowledgements Not applicable.

Author contributions KJ, CM, TH and HS designed the search tem-
plate and KJ, CM and TH did the search and data collection in detail. 
The data-analysis was done by CM, HS, KJ and AP, the bias assessment 
by CM and HS, the meta-analysis by CM and AP, funnel plot by AP, 
and the certainty assessment by CM and HS. All authors contributed 
to manuscript development. KJ, CM, HS and AP participated in the 
critical scrutiny and revision of the manuscript. All authors approved 
the final version. The corresponding author attests that all listed authors 
meet authorship criteria and that no others meeting the criteria have 
been omitted.

Funding None.

https://doi.org/10.1007/s00405-022-07312-y


3766 European Archives of Oto-Rhino-Laryngology (2022) 279:3755–3767

1 3

Declarations 

Competing interests The authors declare that they have no competing 
interests.

Ethics approval The guarantors of the study affirm that the manuscript 
is an honest, accurate, and transparent account of the study being 
reported; that no important aspects of the study have been omitted; 
and that any discrepancies from the study as originally planned (and, 
if relevant, registered) have been explained.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Sheikh Z, Irune E (2020) Day-case thyroid lobectomy parameters 
at a tertiary referral head and neck centre: a sensitivity and cost 
analysis. Eur Arch Otorhinolaryngol 277(9):2527–2531. https:// 
doi. org/ 10. 1007/ s00405- 020- 05921-z

 2. Steckler RM (1986) Outpatient thyroidectomy: a feasibility 
study. Am J Surg 152(4):417–419. https:// doi. org/ 10. 1016/ 0002- 
9610(86) 90315-6

 3. McLaughlin EJ, Brant JA, Bur AM, Fischer JP, Chen J, Cannady 
SB et al (2018) Safety of outpatient thyroidectomy: review of 
the American College of Surgeons National Surgical Quality 
Improvement Program. Laryngoscope 128(5):1249–1254. https:// 
doi. org/ 10. 1002/ lary. 26934

 4. Promberger R, Ott J, Kober F, Koppitsch C, Seemann R, Freiss-
muth M et al (2012) Risk factors for postoperative bleeding after 
thyroid surgery. BJS (British Journal of Surgery) 99(3):373–379. 
https:// doi. org/ 10. 1002/ bjs. 7824

 5. Lee DJ, Chin CJ, Hong CJ, Perera S, Witterick IJ (2018) Out-
patient versus inpatient thyroidectomy: a systematic review and 
meta-analysis. Head Neck 40(1):192–202. https:// doi. org/ 10. 1002/ 
hed. 24934

 6. Haugen BR, Sawka AM, Alexander EK, Bible KC, Caturegli P, 
Doherty GM et al (2017) American thyroid association guide-
lines on the management of thyroid nodules and differentiated 
thyroid cancer task force review and recommendation on the 
proposed renaming of encapsulated follicular variant papillary 
thyroid carcinoma without invasion to noninvasive follicular 
thyroid neoplasm with papillary-like nuclear features. Thyroid 
27(4):481–483. https:// doi. org/ 10. 1089/ thy. 2016. 0628

 7. Cannon CR, Replogle WH (2008) Hypocalcemia following 
hemithyroidectomy. J Miss State Med Assoc 49(9):265–269

 8. Materazzi G, Dionigi G, Berti P, Rago R, Frustaci G, Docimo G 
et al (2007) One-day thyroid surgery: retrospective analysis of 
safety and patient satisfaction on a consecutive series of 1,571 
cases over a three-year period. Eur Surg Res 39(3):182–188. 
https:// doi. org/ 10. 1159/ 00010 0904

 9. Segel JM, Duke WS, White JR, Waller JL, Terris DJ (2016) Out-
patient thyroid surgery: safety of an optimized protocol in more 
than 1,000 patients. Surgery 159(2):518–523. https:// doi. org/ 10. 
1016/j. surg. 2015. 08. 007

 10. Narayanan S, Arumugam D, Mennona S, Wang M, Davidov T, 
Trooskin SZ (2016) An evaluation of postoperative complica-
tions and cost after short-stay thyroid operations. Ann Surg Oncol 
23(5):1440–1445. https:// doi. org/ 10. 1245/ s10434- 015- 5004-3

 11. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann 
TC, Mulrow CD et al (2021) The PRISMA 2020 statement: 
an updated guideline for reporting systematic reviews. BMJ 
372:n71. https:// doi. org/ 10. 1136/ bmj. n71

 12. Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, 
Rennie D et al (2000) Meta-analysis of observational stud-
ies in epidemiology: a proposal for reporting. Meta-analysis 
Of Observational Studies in Epidemiology (MOOSE) group. 
JAMA 283(15):2008–2012. https:// doi. org/ 10. 1001/ jama. 283. 
15. 2008

 13. McHugh ML (2012) Interrater reliability: the kappa statistic. Bio-
chem Med (Zagreb). 22(3):276–282

 14. Wells GA, Shea B, O’Connell DA, Peterson J, Welch V, Losos M 
(2013) The Newcastle-Ottawa Scale (NOS) for assessing the qual-
ity of nonrandomised studies in meta-analyses. Available from: 
http:// www. ohri. ca/ progr ams/ clini cal_ epide miolo gy/ oxford. asp

 15. Turner RM, Jackson D, Wei Y, Thompson SG, Higgins JP (2015) 
Predictive distributions for between-study heterogeneity and sim-
ple methods for their application in Bayesian meta-analysis. Stat 
Med 34(6):984–998. https:// doi. org/ 10. 1002/ sim. 6381

 16. Balshem H, Helfand M, Schünemann HJ, Oxman AD, Kunz R, 
Brozek J et al (2011) GRADE guidelines: 3. Rating the quality 
of evidence. J Clin Epidemiol 64(4):401–406. https:// doi. org/ 10. 
1016/j. jclin epi. 2010. 07. 015

 17. Champault A, Vons C, Zilberman S, Labaille T, Brosseau S, 
Franco D (2009) How to perform a thyroidectomy in an outpatient 
setting. Langenbecks Arch Surg 394(5):897–902. https:// doi. org/ 
10. 1007/ s00423- 009- 0527-3

 18. Chereau N, Godiris-Petit G, Noullet S, Di Maria S, Tezenas du 
Montcel S, Menegaux F (2021) Risk score of neck hematoma: 
how to select patients for ambulatory thyroid surgery? World J 
Surg 45(2):515–521. https:// doi. org/ 10. 1007/ s00268- 020- 05840-4

 19. Chin CWD, Loh KS, Tan KSL (2007) Ambulatory thyroid 
surgery: an audit of safety and outcomes. Singapore Med J 
48(8):720–724

 20. de Boisanger L, Blackwell N, Magos T, Adamson R, Hilmi O 
(2015) Day case hemithyroidectomy is safe and feasible: experi-
ence in Scotland. Scott Med J 60(4):239–243. https:// doi. org/ 10. 
1177/ 00369 33015 584260

 21. Dulfer RR, de Valk KS, Gilissen F, van Ginhoven TM, Smit PC 
(2016) Introduction of day care thyroid surgery in a Dutch non-
academic hospital. Neth J Med 74(9):395–400

 22. Hessman C, Fields J, Schuman E (2011) Outpatient thyroidec-
tomy: is it a safe and reasonable option? Am J Surg 201(5):565–
568. https:// doi. org/ 10. 1016/j. amjsu rg. 2011. 01. 023

 23. Jeppesen K, Skjøt-Arkil H, Moos C, Nielsen SH (2020) Outpatient 
hemithyroidectomy for benign thyroid disease. Dan Med J 67(10)

 24. Lacroix C, Potard G, Clodic C, Mornet E, Valette G, Marianowski 
R (2014) Outpatient hemithyroidectomy. Eur Ann Otorhinolaryn-
gol Head Neck Dis 131(1):21–26. https:// doi. org/ 10. 1016/j. anorl. 
2013. 01. 005

 25. Gerfo PL, Gates R, Gazetas P (1991) Outpatient and short-stay 
thyroid surgery. Head Neck 13(2):97–101. https:// doi. org/ 10. 1002/ 
hed. 28801 30203

 26. Mazeh H, Khan Q, Schneider DF, Schaefer S, Sippel RS, Chen H 
(2012) Same-day thyroidectomy program: eligibility and safety 
evaluation. Surgery 152(6):1133–1141. https:// doi. org/ 10. 1016/j. 
surg. 2012. 08. 033

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00405-020-05921-z
https://doi.org/10.1007/s00405-020-05921-z
https://doi.org/10.1016/0002-9610(86)90315-6
https://doi.org/10.1016/0002-9610(86)90315-6
https://doi.org/10.1002/lary.26934
https://doi.org/10.1002/lary.26934
https://doi.org/10.1002/bjs.7824
https://doi.org/10.1002/hed.24934
https://doi.org/10.1002/hed.24934
https://doi.org/10.1089/thy.2016.0628
https://doi.org/10.1159/000100904
https://doi.org/10.1016/j.surg.2015.08.007
https://doi.org/10.1016/j.surg.2015.08.007
https://doi.org/10.1245/s10434-015-5004-3
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1001/jama.283.15.2008
https://doi.org/10.1001/jama.283.15.2008
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.1002/sim.6381
https://doi.org/10.1016/j.jclinepi.2010.07.015
https://doi.org/10.1016/j.jclinepi.2010.07.015
https://doi.org/10.1007/s00423-009-0527-3
https://doi.org/10.1007/s00423-009-0527-3
https://doi.org/10.1007/s00268-020-05840-4
https://doi.org/10.1177/0036933015584260
https://doi.org/10.1177/0036933015584260
https://doi.org/10.1016/j.amjsurg.2011.01.023
https://doi.org/10.1016/j.anorl.2013.01.005
https://doi.org/10.1016/j.anorl.2013.01.005
https://doi.org/10.1002/hed.2880130203
https://doi.org/10.1002/hed.2880130203
https://doi.org/10.1016/j.surg.2012.08.033
https://doi.org/10.1016/j.surg.2012.08.033


3767European Archives of Oto-Rhino-Laryngology (2022) 279:3755–3767 

1 3

 27. Sklar M, Ali MJ, Solomon P (2011) Outpatient thyroid surgery 
in a Toronto community hospital. J Otolaryngol Head Neck Surg 
40(6):458–461

 28. Snyder SK, Hamid KS, Roberson CR, Rai SS, Bossen AC, Luh 
JH et al (2010) Outpatient thyroidectomy is safe and reasonable: 
experience with more than 1,000 planned outpatient procedures. 
J Am Coll Surg 210(5):575–582. https:// doi. org/ 10. 1016/j. jamco 
llsurg. 2009. 12. 037

 29. Teoh AYB, Tang YC, Leong HT (2008) Feasibility study of day 
case thyroidectomy. ANZ J Surg 78(10):864–866. https:// doi. org/ 
10. 1111/j. 1445- 2197. 2008. 04681.x

 30. Terris DJ, Moister B, Seybt MW, Gourin CG, Chin E (2007) Out-
patient thyroid surgery is safe and desirable. Otolaryngol-Head 
Neck Surg 136(4):556–559. https:// doi. org/ 10. 1016/j. otohns. 2006. 
09. 024

 31. Torfs A, Laureyns G, Lemkens P (2012) Outpatient hemithyroid-
ectomy: safety and feasibility. B-ENT 8(4):279–283

 32. Trottier DC, Barron P, Moonje V, Tadros S (2009) Outpatient 
thyroid surgery: should patients be discharged on the day of their 
procedures? Can J Surg 52(3):182–186

 33. Yakhlef H, Marboeuf Y, Piquard A, Saint MO (2017) Outpatient 
hemithyroidectomy: a retrospective feasibility analysis. Eur Ann 
Otorhinolaryngol Head Neck Dis 134(4):225–228. https:// doi. org/ 
10. 1016/j. anorl. 2017. 02. 001

 34. AlEssa M, Al-Angari SS, Jomah M, AlOqaili A, Mujammami M, 
Al-Hakami HA et al (2021) Safety and cost-effectiveness of out-
patient thyroidectomy: a retrospective observational study. Saudi 
Med J 42(2):189–195. https:// doi. org/ 10. 15537/ smj. 2021.2. 25686

 35. Noel CW, Griffiths R, Siu J, Forner D, Urbach D, Freeman J et al 
(2021) A population-based analysis of outpatient thyroidectomy: 
safe and under-utilized. Laryngoscope. https:// doi. org/ 10. 1002/ 
lary. 29816

 36. Almeida C, Campos M, Leal T, Alves L, Lemos P (2010) Outpa-
tient hemi-thyroidectomy: is it safe? Ambul Surg 16(1):17–19

 37. Hermann M, Alk G, Roka R, Glaser K, Freissmuth M (2002) 
Laryngeal recurrent nerve injury in surgery for benign thyroid dis-
eases: effect of nerve dissection and impact of individual surgeon 
in more than 27,000 nerves at risk. Ann Surg 235(2):261–268. 
https:// doi. org/ 10. 1097/ 00000 658- 20020 2000- 00015

 38. Mahoney RC, Vossler JD, Murayama KM, Woodruff SL (2021) 
Predictors and consequences of recurrent laryngeal nerve injury 
during open thyroidectomy: an American College of Surgeons 
National Surgical Quality Improvement Project database analy-
sis. Am J Surg 221(1):122–126. https:// doi. org/ 10. 1016/j. amjsu 
rg. 2020. 07. 023

 39. Al-Qurayshi Z, Srivastav S, Kandil E (2016) Comparison of inpa-
tient and outpatient thyroidectomy: demographic and economic 
disparities. Eur J Surg Oncol 42(7):1002–1008. https:// doi. org/ 10. 
1016/j. ejso. 2016. 03. 010

 40. Godballe C, Madsen AR, Pedersen HB, Sørensen CH, Pedersen U, 
Frisch T et al (2009) Post-thyroidectomy hemorrhage: a national 

study of patients treated at the Danish departments of ENT Head 
and Neck Surgery. Eur Arch Otorhinolaryngol 266(12):1945–
1952. https:// doi. org/ 10. 1007/ s00405- 009- 0949-0

 41. Stavrakis AI, Ituarte PH, Ko CY, Yeh MW (2007) Surgeon volume 
as a predictor of outcomes in inpatient and outpatient endocrine 
surgery. Surgery 142(6):887–899. https:// doi. org/ 10. 1016/j. surg. 
2007. 09. 003

 42. Tian J, Li L, Liu P, Wang X (2017) Comparison of drain versus 
no-drain thyroidectomy: a meta-analysis. Eur Arch Otorhinolaryn-
gol 274(1):567–577. https:// doi. org/ 10. 1007/ s00405- 016- 4213-0

 43. Mahoney RC, Vossler JD, Woodruff SL, Murayama KM (2021) 
Predictors and consequences of hematoma after thyroidectomy: an 
American college of surgeons national surgical quality improve-
ment program database analysis. J Surg Res 260:481–487. https:// 
doi. org/ 10. 1016/j. jss. 2020. 11. 081

 44. Lang BH-H, Yih PC-L, Lo C-Y (2012) A review of risk factors 
and timing for postoperative hematoma after thyroidectomy: is 
outpatient thyroidectomy really safe? World J Surg 36(10):2497–
2502. https:// doi. org/ 10. 1007/ s00268- 012- 1682-1

 45. Terris DJ, Snyder S, Carneiro-Pla D, Inabnet WB, Kandil E, Orloff 
L et al (2013) American thyroid association statement on outpa-
tient thyroidectomy. Thyroid 23(10):1193–1202. https:// doi. org/ 
10. 1089/ thy. 2013. 0049

 46. Quimby AE, Wells ST, Hearn M, Javidnia H, Johnson-Obaseki 
S (2017) Is there a group of patients at greater risk for hematoma 
following thyroidectomy? A systematic review and meta-analysis. 
Laryngoscope 127(6):1483–1490. https:// doi. org/ 10. 1002/ lary. 
26195

 47. Sheikh Z, Lingamanaicker V, Irune E, Fish B, Jani P (2021) Intro-
ducing day case thyroid lobectomy at a tertiary head and neck 
centre. Ann R Coll Surg Engl 103(7):499–503. https:// doi. org/ 10. 
1308/ rcsann. 2020. 7063

 48. Tuggle CT, Roman S, Udelsman R, Sosa JA (2011) Same-day thy-
roidectomy: a review of practice patterns and outcomes for 1,168 
procedures in New York State. Ann Surg Oncol 18(4):1035–1040. 
https:// doi. org/ 10. 1245/ s10434- 010- 1398-0

 49. Orosco RK, Lin HW, Bhattacharyya N (2015) Ambulatory thy-
roidectomy: a multistate study of revisits and complications. 
Otolaryngol-Head Neck Surg 152(6):1017–1023. https:// doi. org/ 
10. 1177/ 01945 99815 577603

 50. Zhang Z, Xia F, Wang W, Jiang B, Yao L, Huang Y et al (2021) 
Ambulatory thyroidectomy is safe and beneficial in papillary 
thyroid carcinoma: randomized controlled trial. Head Neck 
43(4):1116–1121. https:// doi. org/ 10. 1002/ hed. 26557

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.jamcollsurg.2009.12.037
https://doi.org/10.1016/j.jamcollsurg.2009.12.037
https://doi.org/10.1111/j.1445-2197.2008.04681.x
https://doi.org/10.1111/j.1445-2197.2008.04681.x
https://doi.org/10.1016/j.otohns.2006.09.024
https://doi.org/10.1016/j.otohns.2006.09.024
https://doi.org/10.1016/j.anorl.2017.02.001
https://doi.org/10.1016/j.anorl.2017.02.001
https://doi.org/10.15537/smj.2021.2.25686
https://doi.org/10.1002/lary.29816
https://doi.org/10.1002/lary.29816
https://doi.org/10.1097/00000658-200202000-00015
https://doi.org/10.1016/j.amjsurg.2020.07.023
https://doi.org/10.1016/j.amjsurg.2020.07.023
https://doi.org/10.1016/j.ejso.2016.03.010
https://doi.org/10.1016/j.ejso.2016.03.010
https://doi.org/10.1007/s00405-009-0949-0
https://doi.org/10.1016/j.surg.2007.09.003
https://doi.org/10.1016/j.surg.2007.09.003
https://doi.org/10.1007/s00405-016-4213-0
https://doi.org/10.1016/j.jss.2020.11.081
https://doi.org/10.1016/j.jss.2020.11.081
https://doi.org/10.1007/s00268-012-1682-1
https://doi.org/10.1089/thy.2013.0049
https://doi.org/10.1089/thy.2013.0049
https://doi.org/10.1002/lary.26195
https://doi.org/10.1002/lary.26195
https://doi.org/10.1308/rcsann.2020.7063
https://doi.org/10.1308/rcsann.2020.7063
https://doi.org/10.1245/s10434-010-1398-0
https://doi.org/10.1177/0194599815577603
https://doi.org/10.1177/0194599815577603
https://doi.org/10.1002/hed.26557

	Risk of hematoma after hemithyroidectomy in an outpatient setting: a systematic review and meta-analysis
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Eligibility criteria
	Search strategies
	Selection process
	Data collection process
	Study risk of bias assessment
	Measures of treatment effect
	Data analysis
	Reporting bias assessment
	Certainty assessment

	Results
	Study selection
	Study characteristics
	Proportion of PTB in outpatients
	Clinical safety and meta-analysis
	Selection criteria
	Study quality

	Discussion
	Clinical considerations and definition of safety
	Surgeon skills
	Drainage
	Energy-based devices and topical biological adhesives
	Observation after surgery
	Selection criteria
	Study selection
	Study design and bias evaluation
	Future considerations, strengths and limitations

	Conclusion
	Acknowledgements 
	References




