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Background: Technological advances in the last decades allowed significant evolution in head and neck 
surgery toward less invasive procedures, with better esthetic and functional outcomes, without compromising 
oncologic soundness. Although robotic thyroid surgery has been performed for some years now and several 
published series reported its safety and feasibility, it remains the center of significant controversy. This study 
shows the results of a case series of robotic thyroid surgery, combined or not with robotic neck dissection.
Methods: A retrospective cohort including 48 cases of robotic thyroid surgery with or without neck 
dissection, using retroauricular or combined approaches, performed in a tertiary cancer center, comprised 
the study. 
Results: Between 2015 and 2017, we performed 2,769 thyroid surgical procedures, of which 48 (1.7%) 
were robot-assisted, in 46 patients [26 hemithyroidectomies, 7 total thyroidectomies, and 12 total 
thyroidectomies (or totalization) with selective neck dissection (SND) II–VI; and 3 neck dissections for 
thyroid carcinoma]. There were 43 (89.6%) women, and the median age was 35 years. The mean hospital 
stay was 1.9 days. In 3 (6.2%) cases, drains were not placed (hemithyroidectomies), whereas the other 
45 (93.8%) cases had a mean drain stay of 4.4 days (range, 1–9 days). The console time (robotic thyroid 
resection and neck dissection) ranged from 11 to 200 min (mean 66.1 min; median 40 min), and the total 
operating room time ranged from 80 to 440 min (mean 227.9 min; median 170 min). Three (6.2%) patients 
had transient vocal cord paresis. Transient hypocalcemia was reported in three cases (6.2%). There were 
30 carcinomas (62.5%), and the mean number of retrieved lymph nodes (LNs) (considering only cases that 
included robotic neck dissection) was 27.2 (range, 17–40). The mean follow-up time was 17.4 months (range,  
1.4–31.9 months), and no recurrence was diagnosed.
Conclusions: The quality outcomes and complication rates are comparable to the conventional 
approaches. Therefore, robotic thyroidectomy can be an option for selected patients that are motivated to 
avoid a visible neck scar, treated in high-volume centers. For the patients who require lateral neck dissection, 
the retroauricular robotic approach could be even more attractive, especially for young patients.
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Introduction

There are secular patient wishes and professional concerns 
in reducing functional and cosmetic morbidity without 
compromising oncological outcomes in cancer treatment. 
In recent decades, oncologic surgery has been making 
remarkable progress with the development of minimally 
invasive surgical procedures, leading to significant 
improvements in satisfaction and quality of life of treated 
patients (1). Several technological developments such 
as the use of advanced energy devices have allowed the 
development of alternative minimally invasive approaches 
in head and neck surgery (2). Among these advances, 
endoscopic and robotic procedures have been incorporated 
by many centers around the world. In selected cases, these 
surgical technologies eliminate the need for large visible 
neck incisions and provide superior functional and cosmetic 
results, with an acceptable cost and low complication rates 
that are equal or lower than those of classical procedures 
(3-10). In 2005, McLeod and Melder performed the first 
robotic procedure on head and neck with the resection of 
a vallecular cyst (11). O’Malley et al. have reported that 
the improved visualization allowed them to obtain better 
resections with adequate oncological margins, excellent 
hemostasis, and facilitated the conservation of important 
neural structures in resections of tumors of the tongue 
via transoral robotic surgery (TORS) (12). Subsequently, 
the treatment of  e l igible  cases  of  oropharyngeal 
tumors via TORS had progressive development and  
propagation (13-15). 

In addition to TORS, the use of the da Vinci® Robotic 
Surgical System (Intuitive Surgical, Sunnyvale, CA, 
USA) has allowed the development of several other less 
morbid surgical approaches, including the transaxillary 
and retroauricular approaches for thyroidectomies, neck 
dissections, and salivary gland resections (parotid and 
submandibular). These alternative approaches initially 
gained space in Asia, especially in South Korea and China, 
and most of the experience and publications to date come 
from these countries. DJ Terris, simultaneously with Korean 
authors such as Koh and Choi, was one of the pioneers 
in robotic thyroidectomy via facelift or retroauricular 
approach, performing the first cases in the US in 2011 
with a series of 14 patients. It is important to emphasize 
that Terris in his series excluded all patients with LN  
disease (16). Some centers from Asia have extended 
the indications and showed the safety and feasibility of 
combining robotic thyroid surgery with robotic neck 

dissection with promising results (17-20).
In recent years, other American centers and some 

centers in other countries started to use robotic surgery for 
neck procedures, including thyroidectomy, especially via 
retroauricular incision (3,7,21-23). The objective of this 
study is to report the initial experience of a tertiary center of 
oncology in robotic thyroidectomy, combined or not with 
neck dissection, performed by the retroauricular approach.

Methods

Study design

A retrospective cohort study was designed. The cohort 
consisted of all patients submitted to any modality of 
retroauricular approach and robot-assisted surgical 
treatment for thyroid disease from March 2015 to 
September 2017 at the Department of Head and Neck 
Surgery and Otorhinolaryngology of the A.C. Camargo 
Cancer Center and four cases that received surgical 
treatment at Sirio Libanes Hospital, São Paulo, Brazil. 
The surgical procedures included: (I) hemithyroidectomy 
via the unilateral retroauricular approach; (II) total 
thyroidectomy via the unilateral retroauricular approach; 
(III) total thyroidectomy via the bilateral retroauricular 
approach; (IV) total thyroidectomy with selective neck 
dissection (SND) II–VI via the unilateral retroauricular 
approach; (V) total thyroidectomy with SND II–VI via the 
bilateral retroauricular approach; (VI) total thyroidectomy 
with SND II–VI via the unilateral retroauricular approach 
combined with the mini-Kocher approach. 

We propounded robot-assisted hemithyroidectomy 
via the unilateral retroauricular approach for patients 
with unilateral thyroid disease that included symptomatic 
nodular goiter, undetermined follicular neoplasms, and 
papillary thyroid microcarcinomas. Total thyroidectomy 
had similar indications, but for bilateral thyroid disease. 
Robot-assisted thyroidectomy combined with neck 
dissection was offered to patients with papillary thyroid 
carcinoma with confirmed lateral neck metastasis but 
with no signs of invasion of any non-lymphatic structures  
(T1–3N1bM0). These cases with lateral neck metastasis 
also received central compartment neck dissection. All 
patients who underwent these procedures made the 
decision for the approach themselves after being fully 
informed about the advantages and disadvantages of the 
treatment options, including possible conversion to a 
conventional transcervical approach.
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Surgical technique

For both the robot-assisted thyroidectomy and SND, 
a retroauricular approach was performed as previously 
described by the Yonsei  Universi ty  in Seoul  and 
subsequently reproduced at our department for different 
neck surgical procedures (21-24). In summary, after 
positioning the patient, a skin incision was made behind 
the auricle from the lower end of the retroauricular sulcus 
upward to the midpoint of the sulcus, and then smoothly 
angulated downward approximately 0.5 cm inside the 
hairline (Figure 1). Subsequently, a subplatysmal skin 
flap was raised above the sternocleidomastoid muscle 
(SCM) proceeding anteriorly to the midline of the neck. 
In cases of neck dissection, it can be extended superiorly 
to the submandibular gland and inferiorly to the level of 
the clavicle and sternal notch. For thyroid exposure, the 
anterior inferior border of SCM is dissected, and the infra-
hyoid muscles are separated from the ipsilateral thyroid lobe 
and sustained by a Bookwalter® (Symmetry Surgical Inc., 
Antioch, TN, USA) self-retaining retractor establishing 
an adequate working space for the thyroid surgery  

(Figure 1). Next, the da Vinci Surgical System is docked 
with three arms (one camera arm with a 30-degree dual 
channel endoscope and two instrument arms equipped with 
a 5-mm Maryland dissector forceps and 8-mm Harmonic 
ACE® curved shears (Johnson and Johnnson Medical, 
Cincinnati, OH, USA). The thyroid dissection is then 
performed with proper visualization of the parathyroids 
and laryngeal nerves (including dissection of level VI when 
necessary) (Figure 2). 

For SND II–V, prior to docking the robotic system, 
dissection of the accessory nerve and levels II–III was 
accomplished under direct vision without magnification 
using a surgical headlight and regular surgical instruments. 
After docking the da Vinci system with the same 
instruments, dissection of levels IV–V was performed 
robotically assisted, according to the technique previously 
described by Yonsei University. At the end of the procedure, 
careful hemostasis was obtained, and a Blake® (Johnson 
and Johnnson Medical, Cincinnati, OH, USA) drain with 
bulb suction was placed in almost every patient (except in 
three hemithyroidectomies). Postoperative drainage was 

Figure 1 Left retroauricular approach for robotic hemithyroidectomy: incision planning, skin flap dissection, thyroid lobe exposure and 
robotic system docked. 
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measured every 24 hours, and the drain was removed when 
the flow was less than 20 mL/24 hours (usually on the 
5th postoperative day). After discharge, all patients were 
followed up in the outpatient setting and were submitted to 
postoperative laryngoscopy to assess vocal cord mobility.

Data analysis 

Electronic medical charts were reviewed. Demographic 
data were retrieved including age, gender, and body mass 
index (BMI; kg/m2). Clinicopathological characteristics 
recorded included histopathological diagnosis of the 
primary tumor, clinical and pathological staging according 
to the TNM classification, and side and extent of the SND. 
To assess the primary endpoint of this study, defined as the 
feasibility of the retroauricular approach, perioperative and 
postoperative treatment outcomes of the patients up to the 
first postoperative month were evaluated and compared, 
including outcome quality indicators (25) and perioperative 
local and systemic complications (e.g., seroma, hematoma, 
surgical site infection, chyle leakage, cranial nerve 
impairment, and skin flap dehiscence or necrosis). The 
results were compared with MD Anderson Cancer Center’s 

previously published benchmarks for quality assessment in 
low acuity head and neck procedures (25-27). To assess an 
early oncologic outcome, total number of LNs retrieved 
and recurrence rate were evaluated. A descriptive analysis of 
the data was performed.

The study received ethics approval by the local 
institutional review board (project number 1913/14). 
Informed consent was obtained from all patients for being 
included in the study.

Results

Between 2015 and 2017, we performed total of 2,769 
thyroid surgical procedures at the department of Head and 
Neck Surgery and Otorhinolaryngology of the AC Camargo 
Cancer Center, of which 44 (1.6%) were robot-assisted, 
including hemithyroidectomies, total thyroidectomies, 
and thyroidectomies combined with neck dissection. 
Three patients (four procedures) were operated on at 
Sirio Libanes Hospital. These 48 robot-assisted surgical 
procedures were included in this study, performed in 46 
patients (2 patients were submitted to hemithyroidectomy 
followed by totalization, 1 combined with neck dissection): 

Figure 2 Robotic left hemithyroidectomy (retroauricular approach): thyroid lobe exposed, upper pole dissection, Berry’s ligament dissection 
and nerve monitoring at the end of the procedure.
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26 hemithyroidectomies; 7 total thyroidectomies; 12 total 
thyroidectomies (or totalization) with SND II–VI; and  
3 neck dissections for thyroid carcinoma (Table 1). We have 
10 head and neck surgeons in our department, of which 
three have technical training for robotic neck surgery. These 
three surgeons performed all included cases as follows: 
surgeon A, 37 cases; surgeon B, 6 cases; and surgeon C,  
5 cases.

In this group, we had 43 (89.6%) procedures performed 
in women and 5 (10.4%) in men. The median patient age 
was 35 years (mean 37.6; range, 20–69 years). The BMI of 
these patients ranged from 16 to 39 (mean 25, median 24). 

Of the 48 procedures, in 37 (77%) cases the hospital 
stay was 2 days or less, and only 3 (6.2%) patients spent 
more than 3 days in the hospital. The mean hospital stay 
was 1.9 days. In 3 (6.2%) cases drains were not placed 
(hemithyroidectomies), whereas the other 45 (93.8%) 
patients had a mean drain stay of 4.4 days (median 4; range, 
1–9 days). The console time (robotic thyroid resection 
and neck dissection) ranged from 11 to 200 min (mean 
66.1, median 40 min), and the total operating room time 
ranged from 80 to 440 min (mean 227.9, median 170 min). 
There was no readmissions or mortality due to surgical 
complications. One (2%) patient required reoperation 
for a lymphatic fistula, and one (2%) other patient had 
surgical site infection treated with oral antibiotics. We had 
no hematomas. All but three (6.2%) patients presented 
with normal vocal cord mobility during the laryngoscopy 
performed at the first postoperative outpatient evaluation. 
In these three patients, level VI was robotically dissected, 
and one of them had laryngeal nerve shaving. All three vocal 
cords had full recovery in up to 3 months. Transient facial 
marginal branch paresis occurred in four (8.3%) patients, 
but all cases were normalized in a month. Transient 
hypocalcemia was reported in three (6.2%) cases. No other 
surgical complications were described. We compared these 
outcome indicators with MD Anderson Cancer Center’s 
previously published benchmarks for quality assessment in 
low acuity head and neck procedures (Table 2) (25-27).

T h e  f i n a l  p a t h o l o g y  r e p o r t s  s h o w e d  b e n i g n 
disease in 18 (37.5%) patients (4 follicular adenomas,  
4 follicular hyperplasias, and 10 colloid nodules) and 
30 (62.5%) carcinomas, of which 29 were papillary 
carcinomas and 1 was a 2-cm Hurthle cell carcinoma. 
During hemithyroidectomy for one of the patients with 
papillary microcarcinoma, a suspect level III LN was 
removed and although frozen section has failed to show 
metastatic disease, the final pathology report diagnosed 

a pT1aN1bM0 papillary carcinoma, and the patient was 
scheduled for combined approach (mini-Kocher and robotic 
retroauricular) thyroid totalization and ipsilateral central 
and lateral neck dissection of levels II–VI. The patient 
with the Hurthle cell carcinoma was initially submitted 
to robotic hemithyroidectomy for Bethesda IV thyroid 
nodule. However, after multidisciplinary discussion of 
her final diagnosis, totalization via contralateral robotic 
retroauricular approach was performed. The mean number 
of retrieved LNs (considering only cases that included 
robotic neck dissection) was 27.2 (range, 17–40).

The mean follow-up time was 17.4 months (range,  
1.4–31.9 months), and no recurrence was diagnosed.

Aesthetic outcomes were considered superior when 
subjectively compared to conventional approaches in our 
experience (Figure 3).

Discussion

Several different remote approaches for thyroid surgery 
were described and studied in the last decades (28-30). The 
main objective has been to develop alternative approaches 
to achieve better aesthetic outcome avoiding a visible neck 
scar. However, the negative impact of a 4 to 6 cm scar from 
a Kocher incision, which is used for thyroid surgery and 
central neck compartment neck dissection, varies among 
patients, and the value of aesthetic outcome in this scenario 
is also very individual. In the patients who receive surgery 
with extracervical approaches, the aesthetic satisfaction 
seems to be superior, according to a systematic review 
published in 2014 comparing robotic to conventional 
thyroidectomy (8), as well as other publications (31,32); 
however, in our opinion, only patients motivated to 
avoid a visible neck scar and worried about this should 
be encouraged to remote approaches using robotic or 
endoscopic thyroidectomy.

Most of the experience with remote approaches to 
the thyroid come from Asia, especially South Korea 
(8,33), and most of the data published on robotic thyroid 
surgery explore the gasless transaxillary approach. The 
retroauricular or facelift approaches have gained attention 
more recently and, consequently, we find fewer publications 
analyzing it (3,6,7,16,21,22,34-43). Although composed 
mostly of initial series of cases, this growing body of 
evidence supports the safety and efficacy of the approach 
and shows that it has been performed for selected patients 
at several centers around the world, including some centers 
in US (7). Some systematic reviews and meta-analyses 



© Gland Surgery. All rights reserved.   Gland Surg 2018;7(Suppl 1):S42-S52gs.amegroups.com

S47Gland Surgery, Vol 7, Suppl 1 August 2018

Table 1 Demographic data and operative details

Variables
Hemithyroidectomy  

[n (%)]
Total thyroidectomy  

[n (%)]
Total thyroidectomy with neck 

dissection II–VI [n (%)]
Neck dissection  

[n (%)]

Number 26 7 12 3

Approach

Retroauricular (unilateral) 26 (100.0) 6 (85.7) 3 (25.0) 2 (67.0)

Retroauricular (bilateral) 0 1 (14.3) 2 (16.7) 0

Combined (retroauricular + mini-
Kocher)

0 0 7 (58.3) 1 (33.0)

Sex

Male 1 (3.8) 1 (14.3) 1 (8.3) 2 (67.0)

Female 25 (96.2) 6 (85.7) 11 (91.7) 1 (33.0)

Mean age (years) 37.4 53.3 29.9 38.3

Mean BMI 25 24.8 23.4 27.6

Mean hospital stay 1.2 2 3.4 2.3

Mean drain stay 2.9 5.3 5.9 4.7

Mean surgical time (minutes)

Conventional (flap dissection and 
exposure)

28 40 107 101

Console 35 136 105 56

Total OR time 141 301 340 251

Readmission (<30 days) 0 0 0 0

Reoperation (<7 days) 0 0 1 (8.3) 0

Hypocalcemia (transient) 0 1 (14.3) 2 (16.7) 0

Vocal cord paresis (transient) 0 0 3 (25.0) 0

Hematoma 0 0 0 0

Surgical site infection 0 0 1 (8.3) 0

Pathology

Malignant 11 (42.3) 3 (42.9) 12 (100.0) 3 (100.0)

Benign 15 (57.7) 4 (57.1) 0 0

Retrieved LNs (mean) NA NA 27.8 24.7

Recurrence 0 0 0 0

N/A, not applicable; BMI, body mass index; OR, operative room; LN, lymph node.
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evaluating outcomes of robotic thyroid surgery were 
published corroborating its feasibility, safety, and efficiency, 
with similar complication rates and oncologic results when 
compared with conventional and endoscopic approaches, 
although with longer operative times (4,5,8-10,33,44). 

Since 2015 we have implemented robotic and endoscopic 
neck surgery via the retroauricular approach in our 
department, becoming pioneers in these techniques in 

South America (21-24). In this early experience, we have 
performed mainly neck dissections for different pathologies, 
thyroid surgeries, and submandibular gland excisions, 
becoming the first center outside of Asia to perform thyroid 
surgery combined with lateral neck dissection using the 
robot-assisted retroauricular approach. No significant 
setbacks have occurred, and now, with more than 160 
procedures, safety and feasibility are no longer a question at 
our institution. 

Robotic neck surgery using the retroauricular approach 
proved to be very versatile and has been used for several 
different neck procedures, including neck dissections, 
benign tumors, and salivary gland resections, in addition to 
thyroid surgery (18,19,21,22,24,45-49). The combination 
of thyroid surgery and lateral neck dissection of levels II–
VI using this technique can avoid the extensive neck scar of 
conventional surgery in patients with lateral metastasis of 
thyroid carcinoma. Thus, in these patients, the advantage of 
using a remote approach seems to be greater, and probably 
aesthetic and functional satisfaction is higher, as suggested 
by Lee et al. (17,18), even in cases of bilateral retroauricular 
incisions.

For those experienced in robotic surgery, the intra-
operative benefits from a three-dimensional (3D)-
enhanced high definition view and very precise dissection 

Table 2 Comparison of outcome indicators with benchmarks

Outcome indicators
Robotic thyroid 

surgery (n=48) [n (%)]

MDACC benchmarks 
for low acuity 
procedures

Length of stay 93.7% ≤3 days 75% ≤3 days

Readmission in  
30 days

0 <5%

Return to OR in  
7 days

1 (2.0) <2%

Mortality in 30 days 0 <0.3%

Blood transfusion 0 75% <1 μn

Surgical site infection 
(30 days)

1 (2.0) <2%

MDACC, MD Anderson Cancer Center.

Figure 3 Neck aspect following robotic hemithyroidectomy (two cases after 3 months).
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are clear. However, this is not very often explored during 
debates about robotic thyroid surgery. In this initial 
experience, we observed no transient paresis of the 
recurrent laryngeal nerve during any thyroid surgery (only 
in cases of central compartment neck dissection), and the 
incidence of postoperative hypocalcemia was comparable 
with conventional surgery. In our opinion, the technical 
advantages of the robotic system could lead to less surgical 
trauma to the parathyroids and laryngeal nerves; however, 
this would be virtually impossible to prove due to the 
low incidence of surgical complications following thyroid 
surgery. So far, several publications have shown comparable 
rates of postoperative complications when comparing 
conventional to robotic thyroid surgery. In this study, we 
also found the complication rate to be comparable with 
conventional thyroid surgery according to previously 
published data from our group (50-54).

Quality assessment by comparing outcome indicators 
with established benchmarks (25-27) can be used to 
define the outcome of an intervention and measure an 
improvement in outcomes caused by a modification of a 
treatment or care process (55). We performed this quality 
assessment in this group of cases, showing that, even in the 
initial experience and beginning of the learning curve of 
robotic thyroid surgery in our department, we achieved all 
quality goals established for low acuity procedures.

At this time, we have not performed any objective cost 
analysis for a variety of reasons. First, there are several 
types of health insurance in Brazil, and the hospital bills 
usually are different according to the company and patient-
specific coverage. In addition, at our hospital, we also 
treat private patients and patients from the public health 
system, causing even more heterogeneity in cost analysis. 
Despite that, the additional cost for robotic neck surgery 
is set at approximately $1,300.00 USD at our institution 
and almost all patients included is this study had to pay 
this cost themselves, since basically none of the insurance 
companies would cover it. Very few studies tried to perform 
objective cost analysis on robotic thyroid surgery, and none 
were able to do a comprehensive review on this matter. 
We can agree that this cost is probably higher because of 
the use of specific drapes and instruments for the robotic 
system. Higher costs could also be generated from related 
equipment usage and prolonged operative time (3,44,56).

Conclusions

In conclusion, this study brings the analysis of the first 

series of cases of robotic thyroid surgery from South 
America, showing once more the safety and feasibility 
of robotic thyroidectomy and also neck dissection using 
retro auricular incision, highlighting the versatility of 
this approach. Notwithstanding the already recognized 
technical advantages enabled by the da Vinci robotic 
system, the quality outcomes and complication rate seem 
to be comparable to the conventional approach, probably 
with higher cost. Therefore, we consider that robotic 
thyroidectomy should be an option only for selected 
patients that are motivated to avoid a visible neck scar, 
treated in high-volume centers. For the young patients 
who need lateral neck dissection, the retroauricular robotic 
approach could be more attractive for obvious reasons. 
More studies focused on longer oncologic follow-up and 
objective analysis of patient satisfaction, aesthetic, and 
functional results are warranted in this scenario.
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