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BABA endoscopic thyroidectomy We performed 5 total thyroidectomies, 7 hemithyroidectomies and 3 completion thyroid-

ectomies. Mean surgical time for total thyroidectomy was 285 min and 210 min for hemi-
thyroidectomy. The average hospital stay was 1.67 days. With a mean follow-up of 7.73
months, rates of transient and definitive hypoparathyroidism were 37% and 0%, and
transient recurrent nerve palsy occurred in one case. Anterior chest paraesthesia rate
was 80%, which were mild and resolved within the first month. The degree of cosmetic
satisfaction is very high.

Conclusion: Our experience with endoscopic bilateral axillo-breast approach thyroidectomy
is short but satisfactory. It is a reproducible procedure that requires extensive experience in
endocrine and endoscopic surgery. Extracervical approaches are an alternative for selected
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patients who are especially concerned about cervical scarring and are not intended to
displace conventional thyroidectomy, which is the current gold standard. Our Scientific
Society should explore these approaches to establish coherent indications and limitations.

© 2018 AEC. Published by Elsevier Espaiia, S.L.U. All rights reserved.

Tiroidectomia sin incisién cervical por abordaje endoscépico biaxilo-
biareolar. Primeras impresiones tras su introduccién en una unidad
especializada. Revision de la literatura

RESUMEN

Palabras clave:

Tiroidectomia endoscépica
Abordaje extracervical
Tiroidectomia sin cicatriz cervical
Abordaje biaxilo-biareolar, BA-BA

Introduccion: El abordaje extracervical para tiroidectomia es poco conocido en nuestro pais.
Su principal fin es evitar la cicatriz cervical, manteniendo el perfil de seguridad de la
tiroidectomia convencional. El objetivo es comunicar nuestra experiencia tras los primeros
15 casos empleando el abordaje endoscopico biaxilo-biareolar (BA-BA) asi como revisar los
puntos criticos descritos en la literatura.
Metodos: Entre junio de 2017 y junio de 2018 se realizaron 15 tiroidectomias endoscépicas
empleando abordaje extracervical BA-BA, ubicando incisiones en pliegues axilares y bordes
areolares. Las indicaciones fueron bocio benigno y nédulo sospechoso (Bethesda 3/4).
Resultados: Los 15 casos (12 pacientes) se abordaron completamente por BA-BA. Se reali-
zaron 5 tiroidectomias totales, 7 hemitiroidectomias y 3 totalizaciones. El tiempo quirtrgico
medio para tiroidectomia total fue de 285 min y para hemitiroidectomia, de 210 min. El
tiempo medio de ingreso fue de 1,67 dias. Con un seguimiento medio de 7,73 meses, la tasas
de hipoparatiroidismo transitorio y definitivo fueron del 37% y del 0% y se produjo paralisis
recurrencial transitoria en un caso. Tasa de disestesias centrotoracicas del 80%, leves y
resueltas en el primer mes. El grado de satisfaccién cosmética es muy elevado.
Conclusion: Nuestra experiencia empleando el abordaje BA-BA es corta pero satisfactoria. Es
un procedimiento reproducible que requiere experiencia en cirugia endocrina y endoscé-
pica. Los abordajes extracervicales son una alternativa para pacientes seleccionados con
especial preocupacién por la cicatriz cervical y no pretenden desplazar a la tiroidectomia
convencional, el gold estandard actual. Nuestra sociedad cientifica debe explorar estos
abordajes para sentar indicaciones y limitaciones coherentes.

© 2018 AEC. Publicado por Elsevier Espaiia, S.L.U. Todos los derechos reservados.

Introduction

least, these techniques should be required to meet the safety
profile of ConT.>*?
Our unit decided to explore these procedures by selecting a

Remote access thyroidectomy procedures aimed at avoiding
cervical scars after thyroidectomy have recently appeared on
the scene of Spanish endocrine surgery. These techniques first
appeared in Asia, where cervical scars have a deleterious
social impact.’™

Although direct cervical endoscopic approaches have
previously been developed in Europe, such as the video-
assisted thyroidectomy by Miccoli,”® conventional thyroidec-
tomy (ConT) remains the gold standard, with very low
morbidity rates and whose only permanent sequela is the
visible cervical scar.

Today, the role of extracervical endoscopic approaches
(bilateral axillo-areolar, transoral with vestibular or
transaxillary approach) in our setting has yet to be defined.
Their clearest advantage is the avoidance of cervical
scars, an issue that concerns our patients, although it has
yet to be resolved whether this technique provides other
advantages.

The implementation of these approaches requires an
experience in endocrine and laparoscopic surgery. At the very

safe, reproducible and economically feasible approach: the
endoscopic bilateral axillo-breast approach (BABA). The use of
this technique is widespread in Asia, and series with large
patient groups have reported excellent results.'®"!

The aim of this article is to communicate our first
impressions after the implementation of the BABA endoscopic
approach, as well as to compare certain key points with
reports by experienced authors.

Methods

We designed a descriptive study based on prospectively
collected data from a cohort of 15 cases with thyroid pathology
who underwent partial or total thyroidectomy (TT) between
June 2017 and June 2018 by the endoscopic BABA approach.

The entire cohort was diagnosed following the standard
protocol of our unit: ultrasound with FNA of the dominant or
most suspicious nodule in accordance with the ACR TI-RADS
calculator and the Bethesda system.">*
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Fig. 1 - Placement of the patient and anatomic reference points.

The selection criteria to indicate the BABA approach were:
(1) Bethesda 1-4 nodules measuring less than 5cm; and (2)
body mass index (BMI) <30. Excluded from the study were
patients with oncological diagnosis, Graves Basedow’s disease
and patients with previous open surgery. Sex and age were not
conditioning factors, nor was the coexistence of parathyroid
pathology.

Patients who met the requirements for this approach gave
their signed informed consent.

Demographic and diagnostic data were collected, as were
data for surgical variables, including: technique, operative
time, data related to nerve monitoring, number of visualized
parathyroid glands and technical complications. Postopera-
tive variables included: rate of hypoparathyroidism and
recurrent paralysis, postoperative hematoma and the need
for reoperation, central thoracic dysesthesia and infectious
complications. Likewise, definitive anatomic pathology results
and the need for re-admission were recorded.

Statistical Study

The SPSS program v21 (IBM, SPSS, Chicago, IL, USA) was used
to calculate descriptive statistics: median+trange.

Description of the Procedure

Under general anesthesia, the patient is placed in the supine
position. A TriVantage™ endotracheal tube for nerve moni-
toring (Medtronic, Jacksonville, USA) is used and the main
anatomical references are marked (Fig. 1). An adrenaline
solution is injected in the future subcutaneous pathways. For
both TT and hemithyroidectomy, 4 trocars are placed: two
5 mm trocars in the axillae and two 10-11 mm on the edge of
the areolae.

With blunt dissection, subcutaneous tunnels are created
that converge at the suprasternal notch, and CO, is insufflated
at 7 mmHg. Under endoscopic vision, the subplatysmal space
is dissected to the thyroid cartilage. When there is enough
working space, the surgery proceeds in a manner similar to

conventional thyroidectomy, dividing the isthmus first and
proceeding medial to lateral, caudal to cranial. Neuromoni-
toring is routinely used (NIM® 3.0 system Medtronic,
Jacksonville, USA), following international protocols for
intermittent monitoring.’® Due to its high negative predictive
value, an absolute value of V2 >200 nV was considered a safety
criterion. With a potential less than 100 pV after lobectomy,
the procedure is completed, in case of TT, given the risk of
possible recurrent paralysis.’®

During dissection, the parathyroid glands, RLN and EBSLN
are identified and avoided. Finally, 20 cc of 0.25% bupivacaine
are administered in the subplatysmal space. Drains are not
used, and a compression bandage is applied over the flap.

Oral tolerance and ambulation are initiated 6 h later. All
cases are managed with analgesia based on NSAIDs. Depen-
ding on pain control and calcemia, the patients are discharged
24-48 h later. It is recommended to keep the dressing on the
flap for 3 days to favor skin/fascia adhesion.

Table 1 - Demographic Data of the Series.

Case Age BMI ASA
1 67 23 2
2 77 29 2
3 58 27 2
4 41 22 2
5 43 27 1
6 48 24 3
7 62 27 2
8 56 23 2
9 53 24 1
10 48 24 3
11 54 29 1
12 56 23 2
13 26 17 2
14 49 21 2
15 53 24 1

ASA: assessment of anesthetic risk according to the American
Society of Anesthesiologists score; BMI: body mass index.
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Table 2 - Preoperative Thyroid Pathology Data.

Case  Largest nodule Indication FNA
(cm) measured (Bethesda)
by ultrasound

1 2 MNG+PHPT 2

2 3 MNG 2

3 33 MNG 2

4 0.9 Suspicious nodule 4

5 2.5 Suspicious nodule 4

6 1.2 Suspicious nodule 3

7 3 MNG 2

8 1.5 Suspicious nodule 4

9 25 MNG 2

10 - Contralateral cancer -

11 3.2 MNG 2

12 0.7 Contralateral cancer -

13 1.5 Suspicious nodule 4

14 3.5 MNG 2

15 35 MNG (completion) 2

MNG: multinodular goiter; PHPT: primary hyperparathyroidism;
FNA: fine-needle aspiration.

Results

Between June 2017 and June 2018, 15 thyroidectomies were
performed on 12 patients using the BABA endoscopic
approach.

All the patients were women with a mean age of 52 and a
mean BMI of 24.69 kg/m? (Table 1).

The most frequent indication for surgery was benign nodular
pathology (7 cases), one of which presented associated localized
hypercalcemic primary hyperparathyroidism. The second most
frequent indication was a suspicious thyroid nodule (Bethesda
3/4) (5 cases). Three completion hemithyroidectomies were
performed: 2 due to differentiated contralateral cancer and
deferred thyroidectomy in a case of bilateral MNG due to
intraoperative signal loss. The measurements of the dominant
nodules, FNA results and diagnoses are shown in Table 2.

The techniques are described in Table 3. Patient number 1
underwent associated left upper parathyroidectomy. The
mean duration of TT was 285 min (270-300 min), extended
hemithyroidectomy 210 min (150-270 min) and that of com-
pletion hemithyroidectomy 195 min (150-240 min).

No conversion to open surgery was required in any case.
There were also no major hemorrhagic complications.
Anatomic pathology data are shown in Table 3.

The mean hospital stay was 1.67 days (1-3 days). Although
a specific pain assessment scale was not used, information
from drug administration records did not differ from the usual
amount administered in conventional thyroidectomy. No
narcotic pain medication was necessary.

With a mean follow-up time of 7.73 months (2-14 months),
postoperative morbidity is shown in Table 4.

Complications related to the approach included: (a)
clinically significant seroma in a patient that spontaneously
reabsorbed in the first 2 weeks; and (b) 12 of the 15 patients
(80%) presented central thoracic dysesthesias, all of which —
except one—were mild in nature, did not require pharmaco-
logical treatment or only low doses of NSAIDs. The duration
did not exceed 3 weeks, except in the aforementioned case,
which presented significant hyperesthesia for almost 4 weeks.

There were no cases of cervical hematoma or reoperations.
In addition, no cases of superficial or deep infection were
observed. We detected no complications associated with the
use of gas. There were no readmissions. Although a specific
patient satisfaction survey was not used, the subjective
perception of the surgical team when interviewing patients
during follow-up is that all of them were very satisfied and
would recommend this procedure.

Discussion

Today, ConT is the gold standard technique for thyroid
disease, with a mortality of 0.065% and a low rate of
complications in specialized units."’

Table 3 - Summary of Preoperative Data, Surgical Technique Used and Definitive Diagnosis.

Case Surgical indication FNA Surgical technique Definitive diagnosis
1 MNG+PHPT 2 TT+PT Nodular hyperplasia+parathyroid adenoma
2 MNG 2 TT Nodular hyperplasia
3 MNG 2 TT Nodular hyperplasia
4 Suspicious nodule 4 Left hemi Papillary microcarcinoma
5 Suspicious nodule 4 Right hemi Follicular adenoma
6 Suspicious nodule 3 Right hemi Papillary carcinoma T1b
7 MNG 2 TT Nodular hyperplasia
8 Suspicious nodule 4 Left hemi Follicular cancer T1b
9 MNG 2 Left hemi Nodular hyperplasia
10 Contralateral cancer Left hemi Normal thyroid
Comp
11 MNG 2 TT Nodular hyperplasia
12 Contralateral cancer - Right hemi Comp Nodular hyperplasia, Hashimoto’s thyroiditis
13 Suspicious nodule 4 Right hemi Nodular hyperplasia
14 MNG 2 Right hemi Nodular hyperplasia, Incidental microcarcinoma (3 mm)
15 MNG 2 Right hemi Comp Nodular hyperplasia

MNG: multinodular goiter; Hemi: hemithyroidectomy; PHPT: primary hyperparathyroidism; FNA: fine-needle aspiration; PT: parathyroidect-
omy; Comp: completion thyroidectomy; TT: total thyroidectomy.
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Table 4 - Complications of the BABA Approach.

Complications

Hypoparathyroidism (8 TT)
Transient
Permanent 0

Recurrent laryngeal nerve injury
Transient 1
Permanent

—

cocoroo ow®
=

Cervical hematoma

Thoracic hematoma

Thoracic seroma

Surgical site infection

Tracheal injury

Esophageal injury

Central thoracic dysesthesia <30 days
Central thoracic dysesthesia >30 days

=
N
=
[es)
ol

TT: total thyroidectomy.

The only permanent sequela after this procedure is the
cervical scar. This has led to extracervical approaches being
developed in Asian countries, where extensive experience has
shown favorable results, especially with the robotic version of
this technique (Table 5).

This is the first characteristic to highlight: these are not
new techniques, but new approaches. The BABA approach
requires acquiring new knowledge for the creation of
subcutaneous tunnels to access the thyroid, but once the
work space is created, the technique is very similar to ConT.
The anatomic view is familiar; therefore, it is a reproducible
technique that allows surgeons to apply their experience in
thyroid surgery. Although the location of the trocars provides
adequate triangulation, endoscopic maneuverability will be
the main difficulty we encounter, so a good background in
endoscopic surgery is necessary.

Adequate patient selection is essential during the learning
curve. In no case should the approach condition the indication
or technique. Therefore, foreseeable difficulties should be
avoided, such as those associated with obese patients, Graves-
Basedow disease and pathologies with preoperative oncolo-
gical diagnosis due to the possibility of associated central
lymphadenectomy, a procedure that is not accessible during
the learning curve. We included 5 patients with suspicious
lesions (Bethesda 3/4), whose indication was diagnostic
thyroidectomy, and if completion was required, this was able
to be done with the same approach. Completion procedures
were necessary in 2 patients with differentiated cancers. In

case number 4, no completion was performed, in accordance
with consensus guidelines.’® In addition, one patient (number
9) had a type 1 loss of signal during the initial lobectomy that
was not recovered, so the contralateral thyroidectomy was
postponed. This patient presented vocal cord paresis for 30
days and had a subsequent completion procedure (case 15).
The reoperations were performed by the BABA approach after
a 3-month wait, and we have not observed any special
technical difficulties.

The oncological indication is not a contraindication at
hospitals with experience, and there are Korean series with
more than one thousand patients. They are limited to low risk
papillary cancer measuring less than 4 cm, with or without
lymphadenectomy. The suspicion of RLN or visceral invasion
are contraindications. The results do not seem to find
differences in complete resection, and there are still no series
with a sufficiently long follow-up, although Chai does not find
significant differences in recurrence after 40.2 months in
papillary thyroid carcinomas measuring 3-4 cm.'?%?

Conventional laparoscopic surgery material with 4K
imaging systems provides excellent image quality (Fig. 2).
We have systematically used intermittent nerve monitoring
adapted to endoscopic devices. The systematic review by
Diogini about neuromonitoring in endoscopic surgery repor-
ted that only 30% monitor the vagus and 25% the EBSLN.?* In
our experience, dissection of the vascular bundle and vagus
nerve monitoring are not an added difficulty.

We have also observed no subcutaneous emphysema or
anesthetic complications related to the administration of
subcutaneous CO,, such as hypercapnia, pneumothorax or
hemodynamic disorders,?* although it is true that we work
with low CO, pressures (6-7 mmHg) as a preventive measure,
as recommended by Ochiai et al.?®

The surgical time is much longer and statistically signifi-
cant in all the studies, from 1.5 to 2 times longer than ConT. In
the series by Kim, the operative time for ConT was 82 min,
compared to 130 min for an endoscopic BABA and 190 min for
the robotic technique. Even in hospitals with experience, these
times have not been reduced, and future reductions seem
unlikely.'»**?%?7 In our series, the TT time was 2.5 times
longer than ConT (285 min vs 105 min), similar to hemithy-
roidectomy, and they are much higher than those of referral
hospitals. Operative times are expected to start falling after
35-0 cases. However, in hemithyroidectomies, we have
already observed a decreasing trend (Fig. 3).

We instilled the area of the subcutaneous flap with a local
anesthetic. The effect of this maneuver improves pain control

Table 5 - Asian Experience With the BABA Approach.

Author Number of Surgical Hospital Transient Permanent Transient Permanent
patients time stay recurrent recurrent hypoparathyroidism hypoparathyroidism
(min) (days) laryngeal nerve laryngeal nerve (%) (%)
palsy (%) palsy (%)
Kim* 123 NR NR 4.9 23.4 0
Kwon*! 44 178 3.4 11.4 18.2 2.3
Cho™* 109 290 3.5 6.4 0.9 33 1.8
Kim*? 300 175 3.9 2.6 23 1.3
Kwak* 206 239 3.4 0.5 NR 14.6 0.5
He” 50 118 5.1 2 20 0
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ITA: inferior thyroid artery
: A RLN: recurrent laryngeal nerve
SPG: superior parathyroid gland

Ve
« %

Fig. 2 - Endoscopic view of the left side.

and the consumption of postoperative analgesics the first 48 h
after the intervention, in keeping with the study by Lee.?®%

We have not had cases of reoperation for hematoma
related to asphyxia. The Korean series do not describe an
increase in the incidence of postoperative hematoma, but
given the greater dissection space where blood can accumu-
late, very active monitoring is necessary.**?%3°

In the immediate or deferred postoperative evaluation,
several points are of interest:

- Postoperative pain was adequately controlled with NSAIDs.
Some studies have even suggested a lower consumption of
analgesics in the BABA approach, but our findings generally
coincide with most of the literature.?*!

- Our mean hospital stay was 1.67 days, which is no different

than in ConT. In Asian series, the hospitalization time is

much longer (2.8-3 days), perhaps due to more complex
procedures or cultural issues.?*?’

The rate of hypoparathyroidism was similar to ConT. Three

of the eight patients with total thyroidectomies (in either

one or two surgeries) had transient hypoparathyroidism

Duration of hemithyroidectomy

300

2507

200

Duration of surgery

150 o (e}

100 T T T T T T
4 6 8 10 12 14 16

Case

Fig. 3 - Evolution of hemithyroidectomy time.

(37%). All three recovered in the first 6 weeks. The 3 cases
were also the first procedures performed (cases 1, 2 and 3)
and were perhaps due to not having performed meticulous
parathyroid dissection. From the fourth case on, none of the
patients presented hypoparathyroidism. These same results
are observed in the literature.’*?’

The rate of definitive recurrent paralysis was 0%, and we had
one case of transient recurrent laryngeal nerve palsy in a
particularly complicated left nerve (one injury out of 20
nerves at risk). It is in these situations where we have most
noticed the limitation in maneuverability, which must be
compensated with a meticulous surgical technique. The
robotic approach provides a significant improvement in
ergonomics, easing this difficulty. Although it is true that in
Kim’s series there is no significant difference observed
between the endoscopic and robotic techniques in the rate of
injury due to transient or permanent recurrence (3.8% vs
4.5%, P=.677, and 0.3% vs 0.7%, P=1), other authors have
observed differences in the rate of recurrent palsy in
oncological pathology, but without reaching statistical
significance. On the other hand, although the robotic
approach implies an increase in the cost per procedure,
there are studies that highlight a shorter recovery time of the
parathyroid function and the recurrent laryngeal nerve, in
cases of injury, in the interventions performed using a
robotic approach vs ConT. Likewise, there is literature that
suggests a subjective improvement in voice quality and,
perhaps, swallowing compared to ConT.?*?7:3273%
Regarding the rate of central thoracic dysesthesia, 2
prospective studies conducted by Kim have found altera-
tions in sensitivity in 41.2% of patients with a resolution time
of 3 months.?>*° In our series, we asked our patients specific
questions, and 80% reported some type of dysesthesia,
usually mild and short in duration, except for one patient,
with significant dysesthesia lasting one month. After
reviewing the video of said surgery, we observed accidental
injury to the pectoral fascia during the creation of the
subcutaneous tunnel. This was the cause of the pain, and we
believe that it is a critical technical point.
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No other alterations have been described in the soft tissues
used for access. Yu et al.”” reviewed the interferences caused
by the approach on imaging studies used to evaluate breast
pathologies, finding no interferences during either diagnosis
or breast surgery. This is logical considering that the plane of
dissection is always subcutaneous.

Finally, satisfaction with the cosmetic outcome was very
high in all the patients we have treated. This is the essence of
extracervical approaches, and all the studies agree on their
superiority to ConT.**°

In our initial experience, thyroidectomy with the BABA
approach is a reproducible procedure that requires surgical
teams with experience in endocrine and endoscopic surgery.
It would be difficult to say that remote-access thyroidectomy
is superior to ConT, as the results of the latter are excellent
and the former is technically more demanding. Its aim is to
offer an alternative option to patients who do not want a
neck scar. Extracervical approaches should not vary the
indications for surgery and should have the same safety
profile and results as ConT; therefore, proper patient section
and indication are essential. The future of these approaches
in our country is still uncertain, but we think there is a place
for this and other approaches, although it has yet to be
defined. In these decisions, our scientific society should
play an active role to lay the foundations for its progression
and limits.

Funding

This study has received no funding.

Conflict of Interests

Enrique Mercader, Ifiaki Amunategui and José Luis Escat
Cortés collaborate with Medtronic Ibérica S.A. as medical
consultants.

Acknowledgements
The authors would like to thank Dr. William B. Inabnet, IIl and

his team at Mount Sinai Hospital, Nueva York, for his
generosity.

REFERENCES

1. Ikeda Y, Takami H, Niimi M, Kan S, Sasaki Y, Takayama J.
Endoscopic thyroidectomy by the axillary approach. Surg
Endosc. 2001;15:1362—4. http://dx.doi.org/10.1007/
5004640080139 [accessed 30.07.18].

2. Ikeda Y, TakamiH, Tajima G, Sasaki Y, Takayama J, Kurihara
H, et al. Total endoscopic thyroidectomy: axillary or anterior
chest approach. Biomed Pharmacother. 2002;56 Suppl. 1).
72s-8s. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/12487257 [accessed 30.07.18]

3. Ohgami M, Ishii S, Arisawa Y, Ohmori T, Noga K, Furukawa
T, et al. Scarless endoscopic thyroidectomy: breast approach

10.

11.

12.

13.

14.

15.

16.

17.

18.

for better cosmesis. Surg Laparosc Endosc Percutan Tech.
2000;10:1-4. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/10872517 [accessed 30.07.18]

. Bérlehner E, Benhidjeb T. Cervical scarless endoscopic

thyroidectomy: axillo-bilateral-breast approach (ABBA).
Surg Endosc. 2008;22:154-7. http://dx.doi.org/10.1007/
s00464-007-9393-7 [accessed 30.07.18].

. Henry J-F, Sebag F. [Lateral endoscopic approach for thyroid

and parathyroid surgery]. Ann Chir. 2006;131:51-6. Available
from: http://linkinghub.elsevier.com/retrieve/pii/
50003394405002063 [accessed 30.07.18]

. Gagner M, Inabnet BW, Biertho L. [Endoscopic

thyroidectomy for solitary nodules]. Ann Chir. 2003;128:696—
701. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
14706880 [accessed 30.07.18]

. Inabnet WB, Jacob BP, Gagner M. Minimally invasive

endoscopic thyroidectomy by a cervical approach. Surg
Endosc. 2003;17:1808-11. http://dx.doi.org/10.1007/s00464-
002-8760-7 [accessed 30.07.18].

. Miccoli P, Berti P, Conte M, Bendinelli C, Marcocci C.

Minimally invasive surgery for thyroid small nodules:
preliminary report. ] Endocrinol Investig. 1999;22:849-51.
http://dx.doi.org/10.1007/BF03343657 [accessed 30.07.18].

. Abdelgadir Adam M, Speicher P, Pura ], Dinan MA, Reed SD,

Roman SA, et al. Robotic thyroidectomy for cancer in the US:
patterns of use and short-term outcomes. Ann Surg Oncol.
2014;21:3859-64. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/24934584 [accessed 31.07.18]

Alramadhan M, Choe JH, Lee JH, Kim JH, Kim JS. Propensity
score-matched analysis of the endoscopic bilateral axillo-
breast approach (BABA) versus conventional open
thyroidectomy in patients with benign or intermediate fine-
needle aspiration cytology results, a retrospective study. Int
J Surg. 2017;48:9-15. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/29017861 [accessed 31.07.18]

ChoiJY, Lee KE, Chung KW, Kim SW, Choe JH, Koo DH, et al.
Endoscopic thyroidectomy via bilateral axillo-breast
approach (BABA): review of 512 cases in a single institute.
Surg Endosc Other Interv Tech. 2012;26:948-55.

Anuwong A, Ketwong K, Jitpratoom P, Sasanakietkul T, Duh
Q-Y. Safety and outcomes of the transoral endoscopic
thyroidectomy vestibular approach. JAMA Surg. 2018;153:21.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
28877292 [accessed 24.05.18]

Tessler FN, Middleton WD, Grant EG, Hoang JK, Berland LL,
Teefey SA, et al. ACR Thyroid Imaging, Reporting and Data
System (TI-RADS): white paper of the ACR TI-RADS
Committee. ] Am Coll Radiol. 2017;14:587-95. http://
dx.doi.org/10.1016/j.jacr.2017.01.046.

Cibas ES, Ali SZ. The 2017 Bethesda system for reporting
thyroid cytopathology. ] Am Soc Cytopathol. 2017;6:217-22.
Randolph GW, Dralle H. Electrophysiologic recurrent
laryngeal nerve monitoring during thyroid and parathyroid
surgery: international standards guideline statement.
Laryngoscope. 2011;121 Suppl. 1:1-16.

Stopa M, Barczynski M. Prognostic value of intraoperative
neural monitoring of the recurrent laryngeal nerve in
thyroid surgery. Langenbeck’s Arch Surg. 2016;402:1-8.
http://dx.doi.org/10.1007/s00423-016-1441-0.
Gémez-Ramirez ], Sitges-Serra A, Moreno-Llorente P,
Zambudio AR, Ortega-Serrano J, Rodriguez MTG, et al.
Mortality after thyroid surgery, insignificant or still an
issue? Langenbeck’s Arch Surg. 2015;400:517-22.

Haugen BR, Alexander EK, Bible KC, Doherty G, Mandel SJ,
Nikiforov YE, et al. 2015 American Thyroid Association
Management Guidelines for adult patients with thyroid
nodules and differentiated thyroid cancer. Thyroid. 2015;26.
thy.2015.0020.



http://dx.doi.org/10.1007/s004640080139
http://dx.doi.org/10.1007/s004640080139
http://dx.doi.org/10.1007/s004640080139
http://www.ncbi.nlm.nih.gov/pubmed/12487257
http://www.ncbi.nlm.nih.gov/pubmed/12487257
http://www.ncbi.nlm.nih.gov/pubmed/10872517
http://www.ncbi.nlm.nih.gov/pubmed/10872517
http://dx.doi.org/10.1007/s00464-007-9393-7
http://dx.doi.org/10.1007/s00464-007-9393-7
http://dx.doi.org/10.1007/s00464-007-9393-7
http://linkinghub.elsevier.com/retrieve/pii/S0003394405002063
http://linkinghub.elsevier.com/retrieve/pii/S0003394405002063
http://www.ncbi.nlm.nih.gov/pubmed/14706880
http://www.ncbi.nlm.nih.gov/pubmed/14706880
http://dx.doi.org/10.1007/s00464-002-8760-7
http://dx.doi.org/10.1007/s00464-002-8760-7
http://dx.doi.org/10.1007/s00464-002-8760-7
http://dx.doi.org/10.1007/BF03343657
http://dx.doi.org/10.1007/BF03343657
http://www.ncbi.nlm.nih.gov/pubmed/24934584
http://www.ncbi.nlm.nih.gov/pubmed/24934584
http://www.ncbi.nlm.nih.gov/pubmed/29017861
http://www.ncbi.nlm.nih.gov/pubmed/29017861
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0265
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0265
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0265
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0265
http://www.ncbi.nlm.nih.gov/pubmed/28877292
http://www.ncbi.nlm.nih.gov/pubmed/28877292
http://dx.doi.org/10.1016/j.jacr.2017.01.046
http://dx.doi.org/10.1016/j.jacr.2017.01.046
http://dx.doi.org/10.1016/j.jacr.2017.01.046
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0280
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0280
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0285
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0285
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0285
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0285
http://dx.doi.org/10.1007/s00423-016-1441-0
http://dx.doi.org/10.1007/s00423-016-1441-0
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0295
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0295
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0295
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0295
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0300
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0300
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0300
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0300
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0300

88

CIR ESP. 2019;97(2):81-838

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Liu SY-W, Kim JS. Bilateral axillo-breast approach robotic
thyroidectomy: review of evidences. Gland Surg. 2017;6:250-
7. Available from: http://gs.amegroups.com/article/view/
14762/15497

Yu HW, Chai YJ, Kim S, Choi JY, Lee KE. Robotic-assisted
modified radical neck dissection using a bilateral axillo-
breast approach (robotic BABA MRND) for papillary thyroid
carcinoma with lateral lymph node metastasis. Surg Endosc.
2018;32:2322-7. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/29101559 [accessed 24.05.18]

Chai Y], Suh H, Woo J-W, Yu HW, Song R-Y, Kwon H, et al.
Surgical safety and oncological completeness of robotic
thyroidectomy for thyroid carcinoma larger than 2 cm. Surg
Endosc. 2017;31:1235-40. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/27422244

He QQ, Zhu ], Zhuang DY, Fan ZY, Zheng LM, Zhou P, et al.
Comparative study between robotic total thyroidectomy
with central lymph node dissection via bilateral axillo-
breast approach and conventional open procedure for
papillary thyroid microcarcinoma. Chin Med J (Engl).
2016;129:2160-6.

Dionigi G, Kim HY, Wu C-W, Lavazza M, Materazzi G,
Lombardi CP, et al. Neuromonitoring in endoscopic and
robotic thyroidectomy. Updates Surg. 2017;69:171-9.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
28439772 [accessed 02.08.18]

Lee SN, Lee JH, Lee EJ, Lee JY, Kim JI, Son Bin Y. Anesthetic
course and complications that were encountered during
endoscopic thyroidectomy—a case report. Korean J
Anesthesiol. 2012;63:363-7.

Ochiai R, Takeda ], Noguchi J, Ohgami M, Ishii S.
Subcutaneous carbon dioxide insufflation does not cause
hypercarbia during endoscopic thyroidectomy. Anesth
Analg. 2000;90:760-2. Available from: http://www.ncbi.nlm.
nih.gov/pubmed/10702471 [accessed 02.08.18]

Kim SK, Woo JW, Park I, Lee JH, Choe JH, Kim JH, et al.
Propensity score-matched analysis of robotic versus
endoscopic bilateral axillo-breast approach (BABA)
thyroidectomy in papillary thyroid carcinoma. Langenbeck’s
Arch Surg. 2017;402:243-50. http://dx.doi.org/10.1007/
s00423-016-1528-7.

Kim WW, Kim JS, Hur SM, Kim SH, Lee SK, Choi JH, et al. Is
robotic surgery superior to endoscopic and open surgeries in
thyroid cancer? World J Surg. 2011;35:779-84.

Lee J-H, Suh YJ, Song R-Y, Yi JW, Yu HW, Kwon H, et al.
Preoperative flap-site injection with ropivacaine and
epinephrine in BABA robotic and endoscopic thyroidectomy
safely reduces postoperative pain. Medicine (Baltimore).
2017;96:€6896. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/28562541 [accessed 03.08.18]

Ryu J-H, Yom CK, Kwon H, Kim KH, Choi JY, Jung JW, et al. A
prospective, randomized, controlled trial of the
postoperative analgesic effects of spraying 0.25%
levobupivacaine after bilateral axillo-breast approach
robotic thyroidectomy. Surg Endosc. 2015;29:163-9.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
25119540 [accessed 03.08.18]

Kwak HY, Kim HY, Lee HY, Jung SP, Woo SU, Son GS, et al.
Robotic thyroidectomy using bilateral axillo-breast
approach: comparison of surgical results with open
conventional thyroidectomy. J Surg Oncol. 2015;111:141-5.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/
24898201 [accessed 24.05.18]

Cho JN, Park WS, Min SY, Han SA, SongJY. Surgical
outcomes of robotic thyroidectomy vs conventional open

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

thyroidectomy for papillary thyroid carcinoma. World J Surg
Oncol. 2016;14:1-7. http://dx.doi.org/10.1186/s12957-016-
0929-y.

Lee J, Chung WY. Robotic surgery for thyroid disease. Eur
Thyroid J. 2013;752:93-101. Available from: https://www.
karger.com/Article/FullText/350209

Bae DS, Koo DH. A propensity score-matched comparison
study of surgical outcomes in patients with differentiated
thyroid cancer after robotic versus open total
thyroidectomy. World J Surg. 2018. Available from: http://
link.springer.com/10.1007/s00268-018-4802-8 [accessed
20.11.18]

Tae K, Kim KY, Yun BR, Ji YB, Park CW, Kim DS, et al.
Functional voice and swallowing outcomes after robotic
thyroidectomy by a gasless unilateral axillo-breast
approach: comparison with open thyroidectomy. Surg
Endosc. 2012;26:1871-7. http://dx.doi.org/10.1007/s00464-
011-2116-0 [accessed 20.11.18].

Kim S-J, Lee KE, Myong JP, Koo DH, Lee ], Youn Y-K.
Prospective study of sensation in anterior chest areas before
and after a bilateral axillo-breast approach for endoscopic/
robotic thyroid surgery. World J Surg. 2013;37:1147-53.
http://dx.doi.org/10.1007/s00268-013-1934-8 [accessed
06.08.18].

Kim S, Lee KE, Myong JP, Kwon MR, Youn Y-K. Recovery of
sensation in the anterior chest area after bilateral axillo-
breast approach endoscopic/robotic thyroidectomy. Surg
Laparosc Endosc Percutan Tech. 2011;21:366-71. Available
from: http://content.wkhealth.com/linkback/
openurl?sid=WKPTLP:landingpage&an=00129689-
201110000-00015 [accessed 06.08.18]

Yu HW, Chai YJ, Kwon H, Kim S-J, Choi JY, Lee KE. Bilateral
Axillo-Breast Approach Robotic Thyroidectomy (BABA RT)
does not interfere with breast image follow-up. World ]
Surg. 2017;41:2020-5. http://dx.doi.org/10.1007/s00268-017-
3997-4 [accessed 06.08.18].

Koo DH, Kim DM, Choi JY, Lee KE, Cho SH, Youn Y-K. In-
depth survey of scarring and distress in patients undergoing
bilateral axillo-breast approach robotic thyroidectomy or
conventional open thyroidectomy. Surg Laparosc Endosc
Percutan Tech. 2015;25:436-9. Available from: http://www.
ncbi.nlm.nih.gov/pubmed/26271022 [accessed 06.08.18]
Kwak HY, Kim HY, Lee HY, Jung SP, Woo SU, Son GS, et al.
Robotic thyroidectomy using bilateral axillo-breast
approach: comparison of surgical results with open
conventional thyroidectomy. J Surg Oncol. 2015;111:141-5.
http://dx.doi.org/10.1002/js0.23674 [accessed 06.08.18].

Kim BS, Kang KH, Kang H, Park S]. Central neck dissection
using a bilateral axillo-breast approach for robotic
thyroidectomy: comparison with conventional open
procedure after propensity score matching. Surg Laparosc
Endosc Percutan Tech. 2014;24:67-72. Available from: http://
content.wkhealth.com/linkback/openurl?sid=WKPTLP:
landingpage&an=00129689-201402000-00011 [accessed
19.11.18]

Kwon H, Yi JW, Song R-Y, Chai Y], Kim S, Choi JY, et al.
Comparison of bilateral axillo-breast approach robotic
thyroidectomy with open thyroidectomy for Graves’
disease. World J Surg. 2016;40:498-504. http://dx.doi.org/
10.1007/s00268-016-3403-7 [accessed 19.11.18].

Kim WW, Jung JH, Park HY. A single surgeon’s experience
and surgical outcomes of 300 robotic thyroid surgeries using
a bilateral axillo-breast approach. J Surg Oncol.
2015;111:135-40. http://dx.doi.org/10.1002/js0.23793
[accessed 19.11.18].



http://gs.amegroups.com/article/view/14762/15497
http://gs.amegroups.com/article/view/14762/15497
http://www.ncbi.nlm.nih.gov/pubmed/29101559
http://www.ncbi.nlm.nih.gov/pubmed/29101559
http://www.ncbi.nlm.nih.gov/pubmed/27422244
http://www.ncbi.nlm.nih.gov/pubmed/27422244
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0320
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0320
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0320
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0320
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0320
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0320
http://www.ncbi.nlm.nih.gov/pubmed/28439772
http://www.ncbi.nlm.nih.gov/pubmed/28439772
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0330
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0330
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0330
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0330
http://www.ncbi.nlm.nih.gov/pubmed/10702471
http://www.ncbi.nlm.nih.gov/pubmed/10702471
http://dx.doi.org/10.1007/s00423-016-1528-7
http://dx.doi.org/10.1007/s00423-016-1528-7
http://dx.doi.org/10.1007/s00423-016-1528-7
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0345
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0345
http://refhub.elsevier.com/S2173-5077(19)30016-X/sbref0345
http://www.ncbi.nlm.nih.gov/pubmed/28562541
http://www.ncbi.nlm.nih.gov/pubmed/28562541
http://www.ncbi.nlm.nih.gov/pubmed/25119540
http://www.ncbi.nlm.nih.gov/pubmed/25119540
http://www.ncbi.nlm.nih.gov/pubmed/24898201
http://www.ncbi.nlm.nih.gov/pubmed/24898201
http://dx.doi.org/10.1186/s12957-016-0929-y
http://dx.doi.org/10.1186/s12957-016-0929-y
http://dx.doi.org/10.1186/s12957-016-0929-y
https://www.karger.com/Article/FullText/350209
https://www.karger.com/Article/FullText/350209
http://link.springer.com/10.1007/s00268-018-4802-8
http://link.springer.com/10.1007/s00268-018-4802-8
http://dx.doi.org/10.1007/s00464-011-2116-0
http://dx.doi.org/10.1007/s00464-011-2116-0
http://dx.doi.org/10.1007/s00464-011-2116-0
http://dx.doi.org/10.1007/s00268-013-1934-8
http://dx.doi.org/10.1007/s00268-013-1934-8
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP%3Alandingpage%26an=00129689-201110000-00015
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP%3Alandingpage%26an=00129689-201110000-00015
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP%3Alandingpage%26an=00129689-201110000-00015
http://dx.doi.org/10.1007/s00268-017-3997-4
http://dx.doi.org/10.1007/s00268-017-3997-4
http://dx.doi.org/10.1007/s00268-017-3997-4
http://www.ncbi.nlm.nih.gov/pubmed/26271022
http://www.ncbi.nlm.nih.gov/pubmed/26271022
http://dx.doi.org/10.1002/jso.23674
http://dx.doi.org/10.1002/jso.23674
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP%3Alandingpage%26an=00129689-201402000-00011
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP%3Alandingpage%26an=00129689-201402000-00011
http://content.wkhealth.com/linkback/openurl?sid=WKPTLP%3Alandingpage%26an=00129689-201402000-00011
http://dx.doi.org/10.1007/s00268-016-3403-7
http://dx.doi.org/10.1007/s00268-016-3403-7
http://dx.doi.org/10.1007/s00268-016-3403-7
http://dx.doi.org/10.1002/jso.23793
http://dx.doi.org/10.1002/jso.23793

	Scarless Neck Thyroidectomy Using Bilateral Axillo-breast Approach: Initial Impressions After Introduction in a Specialize...
	Introduction
	Methods
	Statistical Study
	Description of the Procedure

	Results
	Discussion
	Funding
	Conflict of Interests
	Acknowledgements
	References


