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Transaxillary Endoscopic Thyroidectomy: An Early Learning
Experience from Singapore
Anil D Rao1, Saleem AA Kareem2, Clement Chia3, Reyaz M Singaporewalla4

A b s t r ac t
Background: The pursuit of cosmesis and patient satisfaction has led surgeons to push the boundaries of minimally invasive thyroid surgery.
We studied the feasibility, results, cosmesis, and patient satisfaction with scarless endoscopic thyroidectomy (SET) using an axillary-breast
approach with particular emphasis on initial learning outcomes.
Materials and methods: Between January 2016 and 2017, 13 patients (M = 3, F = 10) who met the eligibility criteria that included symptomatic
unilateral benign nodules <6 cm (cyst, follicular neoplasm, adenomatous goiter), multinodular goiter, and differentiated microcarcinoma with
low risk were offered endoscopic hemithyroidectomy for unilateral disease. Nodules larger than 6 cm, substernal goiter, patients with previous
neck surgery, malignancy, and Graves’ disease were excluded. All patients underwent ultrasound evaluation of the thyroid and breast. In our
approach (Unilateral Axillary Breast Approach), the 10-mm camera port was placed via the anterior axillary fold with two working 5 mm ports
via the ipsilateral shoulder and circumareolar region.
Results: Mean operating time was 133 minutes (85–180), with a mean blood loss of 40 mL (25–75). There were no conversions or major
complications. One patient experienced transient voice change with complete recovery in 3 weeks. Two patients had chest wall seromas.
Pain scores on the visual analog scale at recovery, 6 hours, and on the first postoperative day were 2, 1.8, and 2.3 (range 1–5, 1–3, and 1–4),
respectively. The mean length of stay was 2.2 days. Seventy-seven percent (10/13) of patients rated cosmetic results and overall satisfaction as
excellent (good—2, unsatisfactory—1). Port insertion and flap raising times showed statistically significant improvements in the second half
of the series (p < 0.01).
Conclusion: In selected patients, SET offers distinct cosmetic advantages and patient satisfaction with acceptable morbidity rates. It is a useful
technique that a thyroid surgeon needs to have in his armamentarium in pursuit of patient-centered treatment goals. This study was performed
during the inception of learning and thus is significant in terms of outcomes expected during the early learning curve of this procedure.
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I n t r o d u c t i o n
Increasing patient concerns about cosmesis have been a primary
driver to develop innovative techniques to improve cosmetic
outcome after thyroidectomy. As a result, minimally invasive
surgery has found an increasingly more prominent role in the
realm of thyroid surgery and SET [scarless (in the neck) endoscopic
thyroidectomy] is one such technique. Conventional thyroidectomy
entails a skin crease incision in the neck which causes permanent
scarring. In the Asian population, one of the biggest apprehensions
for patients undergoing thyroid surgery is the appearance of a
neck scar. The cosmetic impact of the scar can be significant and
can affect the quality of life.1 The pursuit of a better cosmetic
outcome has driven surgeons to shorten or eliminate the incisional
scar in the neck.2 This is especially so in the female population,
in whom thyroid nodules are more common, with conventional
thyroidectomy leaving a debilitating neck scar. Gagner reported the
first case of endoscopic neck surgery (subtotal parathyroidectomy)
in 1996 and Hüscher et al. described the first endoscopic
thyroidectomy in 1997.3,4 Since then, various approaches of minimal
access endoscopic thyroidectomy have been developed which
include thyroidectomy techniques categorized either as minimally
invasive video-assisted thyroidectomy (MIVAT) and the newer SET
techniques which aim to reduce or avoid neck scars. The safety and
advantages of MIVAT have been well documented. It is a gasless
technique performed through a single 2 cm incision in the neck.
On the contrary, endoscopic thyroidectomy leaves no scar in the
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neck and hence is more esthetically appealing. There has been an
ongoing debate about the true nature of endoscopic thyroidectomy
being once of minimal access but maximally invasive. In this sense,
endoscopic thyroidectomy differs from other minimally invasive
approaches and has several risks inherent with a technically
difficult new procedure. This paper deals with the experience and
learning outcomes during the early learning curve of endoscopic
thyroidectomy that every surgeon should be aware of.

M at e r ia l s

and

M e t h o d s

After institutional review board approval, 13 patients who
underwent endoscopic hemithyroidectomy (ETH) using the axillarybreast approach, were evaluated retrospectively over a 1-year
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period (January 2016–2017). All patients underwent ultrasound (US)
evaluation of the thyroid and female patients had additional US
breast before surgery. Eligibility criteria for ETH included unilateral
symptomatic solid or cystic benign thyroid lesions measuring up
to 5 cm in maximum diameter. Patients with nodules larger than 5
cm, bilateral diffuse goiters, retrosternal goiter, malignant nodules,
history of previous neck surgery, and Graves’ disease were excluded.
Intraoperative nerve monitoring (IONM) was not used for any of
the cases.
Data collected included patient demographics, indication
for surgery, preoperative diagnosis, operating time, successful
visualization of the recurrent laryngeal nerve (RLN), specimen
size, final histology, pain scores using visual analog scale (VAS),
length of stay, and complications. The cosmetic results and patient
satisfaction scores were evaluated via a telephone survey by an
independent assessor using a three-point Likert scale 3 months
post-surgery. Cumulative timings for port insertion and raising
of flaps were also compared between the second and first half of
the series.

T e c h n i q u e
Under general anesthesia, the patient is placed supine with neck
extension, both arms abducted at 90° and head turned to side
contralateral to the site of the lesion. A 10-mm camera port is
inserted via a skin incision over the anterior axillary line after initial
blunt trocar insertion in the subcutaneous supra-pectoral plane.
The other two 5-mm ports are then inserted under direct vision via
skin incisions in the ipsilateral shoulder and circumareolar region of
the ipsilateral breast at 2 o’clock position (Fig. 1). Flaps are raised in

the layer just above the pectoralis major fascia using a combination
of diathermy and energy device dissection under the vision of
the endoscope. The white aponeurotic plane between yellow
subcutaneous fat and underlying pectoral muscle fascia serves to
guide the right plane of dissection. This is particularly vital, to avoid
a tethered appearance in the area of skin overlying the flap (Figs 2
and 3). The pectoral muscle perforators are carefully isolated and
divided using the energy device. The first landmark after adequate
superomedial dissection is the sternal notch. The limit of medial
flap raising dissection is till the opposite sternocleidomastoid (SCM)
after identifying the tendon of insertion of the ipsilateral SCM. The
superior dissection is carried out in a plane below the platysma
up to the superior border of the thyroid cartilage and laterally
till close to the lateral margin of the ipsilateral SCM. This way our
dissection avoids entry between the two heads of the SCM as has
been described by some other centers. Most of the dissection is
carried out with diathermy. Occasional bleeding from tributaries of
the anterior jugular can be arrested with the energy device. After
creating an adequate neck space, the anterior border of the SCM and
omohyoid is dissected to further expose the thyroid gland margins.
The superior belly of the omohyoid muscle is divided if the gland
size needs additional exposure. The two layers of overlying strap
muscles are incised longitudinally with hook diathermy to expose
the surface of the thyroid lobe. The dissection then proceeds to
separate the strap muscles from the surface of the gland and
approach the superior pole. Similarly, the lower pole is exposed by
blunt dissection and retraction to identify the tracheal landmark.
The parathyroid glands are identified and dissected off. The tracheaesophageal groove is exposed to identify the RLN with blunt

Figs 1A to D: Port placements
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Fig. 2: Flap creation

Figs 3A and B: Optimal flap dissection and space creation

dissection following which the thyroid gland is dissected off the
tracheal surface leaving behind a tiny rim of the thyroid along the
suspensory ligament. The specimen is removed whole using a sterile
plastic bag. Hemostasis is assured with a Valsalva maneuver before
inserting a Radivac size 10 drain under direct vision. Lignocaine 1%
is infiltrated into wound edges before skin closure.

R e s u lts
During the 1-year period between January 2016 and January 2017,
13 patients (10 female, 77%) underwent ETH. Patient demographics,
nodule size, and histology are presented in Table 1. There were
no conversions to conventional open surgery due to technical
difficulty. The other operative details are shown in Table 2. Blood
loss was minimal. The mean operating time was 137 minutes. Port
insertion and flap raising times assessed as a cumulative sum
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Table 1: Demographics, nodule size, and histology
Demographics
Age, years
Sex ratio (female:male)
Nodule size, cm
Final histology
Multinodular colloid goiter
Solitary hyperplastic/adenomatous nodule
Degenerating cyst

41.5 (17–59)
3.33:1
3.2 (1.8–5)
Patients, n (%)
5 (38.4%)
3 (23.7%)
5 (38.4%)

showed a progressive improvement in the second half of the series
and this was statistically significant (p < 0.01). All patients had their
drains removed on a postoperative day (POD) 3 after clinic review.
The mean length of stay was 2.2 days (range 2–3). One patient
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Table 2: Operative details
Blood loss, mL
Duration, minutes
Total operative duration
Port insertion for first 6 cases
Flap rising for first 6 cases
Port insertion for last 7 cases
Flap rising for last 7 cases
RLN identification, n (%)

•
40 (25–75)

•
•
•
•

137 (99–180)
19 (15–20)
52 (44–65)
13 (10–19)
33 (25–38)
7 (53.8%)

experienced transient hoarseness of voice which recovered fully
on POD 10. There were no cases with permanent voice change.
Other minor complications were seen in three patients (neck
paresthesia—1, neck seroma—2). The neck seromas responded
to aspiration and the only case with protracted neck paresthesia
has since recovered fully at 6 months of follow-up. Pain scores at
recovery, 6 hours, and on first POD were 2, 1.8, and 2.3 (range 1–5,
1–3, and 1–4), respectively. The average pain score at clinic follow-up
was 1.6 (0–4) with complete resolution of any residual chest wall
paresthesia and numbness. The mean duration of follow-up was 6.3
months (3–11). All patients were administered a telephone survey at
3 months of follow-up by an independent nurse clinician to grade
overall performance of their procedure in terms of cosmetic and
overall patient satisfaction into one of the three, namely excellent,
good, and unsatisfactory. There was a 100% response rate. Ten out
of 13 graded their experience as excellent with 2 grading it as good
and 1 as unsatisfactory. The patient who graded it as unsatisfactory
experienced protracted paresthesia and some degree of sharp
pain on neck movement. As mentioned earlier, this has, however,
completely resolved on long-term follow-up.

D i s c u s s i o n
The American Thyroid Association (ATA) statement on remote
access thyroid surgery classifies it into four broad groups, namely:
•
•
•
•

Endoscopic Breast Approach.
Endoscopic (and Robotic) Bilateral Axillo-breast Approach.
Endoscopic (and Robotic) Axillary Approach.
Endoscopic (and Robotic) Facelift Approach.5

Each of these approaches has its inherent advantages and
disadvantages. Ikeda et al. described a 3-port axillary approach
in 2002 which achieved excellent cosmetic results.6 However, due
to the proximity of the ports, there was significant interference
between surgical instruments leading to protracted operating
times. A 3-port endoscopic breast approach was described by
Ohgami et al. which led to an improvement in surgical field access
with narrow angled instrumentation.7 To overcome surgical
instrumentation difficulties, avoid parasternal scars, and shorten
operative times, the axillo-bilateral breast approach was introduced
by Shimazu et al. as a hybrid technique.8 Despite favorable cosmetic
results and easier instrumentation, it was difficult to expose the
whole thyroid and to handle the contralateral breast port. As a
result, Choi et al. developed a bilateral axillo-breast approach
(BABA) to simplify total thyroidectomy, this, however, requires
the elevation of a wider skin flap.9 Gasless endoscopic surgeries
including facelift techniques have also been in the fray for some
time now.10 The indications and contraindications to SET are still
unclear and are in a state of continuous evolution. Generally, the
accepted contraindications are as follows:

A malignant tumor with lymph node metastasis was diagnosed
preoperatively.
A large volume nodule (>60 mm).
History of previous neck surgery.
Substernal nodular goiter.
Graves’ disease.

In this paper, we describe our initial experience with endoscopic
hemithyroidectomy via the axillary-breast approach in Singapore.
Although endoscopic procedures have attracted significant
attention due to improved cosmetic outcome, the authors postulate
that widespread acceptance may be currently deterred by the
steep technical learning curve involved as well as the continually
evolving experience. The mean operating time in our series was 137
minutes. This serves to emphasize the initial difficulties encountered
during the learning phase of any new procedure. We believe that
endoscopic thyroidectomy requires considerable laparoscopic
and minimal access surgical experience. The authors believe that
the performance of endoscopic thyroidectomy to be akin to that
of minimally invasive extraperitoneal type hernia repairs in that
the skill-sets acquired from conventional thyroidectomy is not
immediately transferrable to that of endoscopic thyroid surgery.
This procedure is expected to have a significant learning curve
and should ideally be attempted only by surgeons with excellent
laparoscopic skills and those well versed with thyroid anatomy.
The authors also believe that the anatomical knowledge gained
while performing the lateral “backdoor” open thyroidectomy will
significantly help while performing ETH using our technique.11
Liu et al. demonstrated that the first 60 cases of endoscopic
thyroidectomy constitute the early stage of the learning phase.
Proficiency and stability of the operation are only reached after
150 cases.12 A steep gradient followed by a long plateau represents
the initial portion of the typical learning curve.13 Given our initial
experience in endoscopic thyroidectomy, it appears that we
are still in the early stage of the learning curve. In our study, we
evaluated two key steps, namely port insertion and flap raising
times to evaluate our progress. The authors consider efficient and
accurate port insertion and good flap raising to be the key steps in
determining ease of performance in this surgical procedure. The
port insertion and flap raising times assessed as a cumulative sum
showed a progressive improvement in the second half of the series.
This is a significant take-home message in this initial experience
study as it does show a steady and significant improvement in
operating times in these two key steps, especially after about six
consecutive cases. We believe that as experience evolves, additional
parameters like the rate of accurate visual identification of the RLNs
must be taken as additional benchmarks to judge performance.
Pons et al. have shown that as few as the first 10 cases can represent
the early phase of the learning curve.14
Pain is a subjective phenomenon affected by multiple variables
including patient, surgeon, and disease factors. SET involves a
much larger area of tissue dissection and may entail pain and
tissue bruising in the postoperative period, thus being labeled
by some experts as “minimal access, but maximally invasive”.2,15
Reports have also suggested an increased risk of postoperative
pain over the ipsilateral shoulder in view of being in a prolonged
abducted position during surgery, however, this usually resolves
by POD 7.16 A prospective study by Ryu et al. comparing pain
scores of patients undergoing SET and conventional surgery did
not show any significant difference between VAS scores except
in the ipsilateral shoulder and central neck. The pain scores in
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the central neck were higher in the conventional thyroidectomy
group; however, pain scores in the shoulder were higher in the SET
group.16 Most patients, who experience moderate to severe pain,
do so on POD 1.17 In our series, the VAS pain scores at recovery,
6 hours post-surgery, and POD 1 are 2, 1.8, and 2.3, respectively,
which are excellent results and tend to be similar or even lower
than that reported by some authors.16 The patients in our series
received regular paracetamol and etoricoxib. In addition, all patients
were reviewed by the physiotherapist to teach shoulder exercises
before discharge. A multidisciplinary team approach with the use
of multimodal analgesia with careful consideration of operative
conduct will yield the best pain control results. The authors’ pilot
experience in a high-volume unit has shown better pain scores
in endoscopic thyroidectomy compared with conventional cases
which can be attributed to more precise dissection and shorter
duration of surgery in experienced hands.
Many experts have criticized SET for increasing postoperative
pain and extending drain insertion, and resulting in a longer
hospital stay, as compared with conventional open surgery. In
our series, save for one patient, all patients were discharged on
the day after surgery with drain in situ. Drains were removed
after clinic review on POD 3. It is the authors’ view that SET is
still in its infancy and as surgeons gain more experience and
get ahead of the learning curve the outcomes will improve.
Already some papers have shown pain, inflammatory response,
and human function to be at par when performed in high
volume centers.18 Some recent literature reports have shown no
differences in biochemical markers such as inflammatory markers
and acid-base responses between endoscopic and conventional
thyroidectomy.19 The initial discomfort, skin bruising or seroma,
and longer period of postoperative drains may be a small price
to pay for many patients if the long-term benefits of avoiding a
neck scar altogether is an important consideration. The overall
complication rate of endoscopic thyroidectomy has been reported
to be similar to conventional thyroidectomy since its inception. 20
The main complications of SET are similar to that of conventional
thyroidectomy and include injury to the RLN, parathyroid gland,
hematoma, and seroma formation. However, some are unique to
all SET approaches. There is a higher incidence of skin paresthesia
which is due to the extensive flap elevation required to achieve
an adequate operative field. This is also responsible for the higher
seroma rates. In our series, one patient (7.6%) had skin paresthesia
that resolved after 6 months. Two patients (15.3%) had seroma
which was managed conservatively.
The incidence of transient or permanent injury to the RLN
varies from 0 to 10%.2 We have so far had only one patient with
postoperative hoarseness. This was transient and the patient
recovered fully. Endoscopic thyroidectomy may provide a highly
magnified view of the thyroid anatomy, including the parathyroid
glands and the RLN, but complications such as RLN injury have
been attributed to thermal injury because of ultrasonic shears.21
In our series, the overall RLN visualization rate was 53.8% which is
lower than that reported by other authors.22 We believe that as the
authors gain further experience in this technique the visualization
rates will also improve. Intraoperative nerve monitoring may also
help to improve RLN identification rates and we have an ongoing
study evaluating its usefulness in SET. Other complications unique
to this procedure like severe subcutaneous emphysema and
hypercarbia are known to be associated with relatively high CO2
insufflation pressures (>20 mm Hg), while low insufflation pressures
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(5–8 mm Hg) have rarely been associated with hypercarbia,
extensive emphysema, and gas embolism.23,24 Rare complications
have been described with endoscopic thyroidectomy such as
tract site recurrence of thyroid neoplasm.25–27 Most differentiated
thyroid cancers follow an indolent course with a good prognosis
and are thus generally amenable to endoscopic approaches at
an early stage. There have been no randomized clinical trials or
comparative studies with long-term follow-up data to comment
on the oncologic equivalency of remote access thyroidectomy to
conventional surgery, but the data show that these procedures can
be done safely in high volume centers.5 A recent meta-analysis of
surgical safety and oncologic effectiveness reported remote access
techniques to be associated with less estimated blood loss, better
cosmetic satisfaction, and a lower level of swallowing impairment.28
In a recent meta-analysis by Lang et al., remote access techniques
showed longer operative times, mean hospital stay, and higher
transient RLN injury rates. There was, however, no difference
regarding blood loss, hypocalcemia, and overall morbidity.29 In the
study by Lee et al., cosmetic satisfaction at 3 months postoperatively
was significantly greater in the remote access compared with the
open group. 30
The optimal method remains to be established. In some Asian
centers, breast approach endoscopic thyroidectomy (BAET) is
more widely accepted in treating benign thyroid lesions. 31 Some
high volume Asian centers believe that it is likely to be more
accepted in the future for thyroid neoplasms.32 Scarless endoscopic
thyroidectomy is technically challenging and has a longer learning
curve.12 In the earlier days, careful patient selection played an
integral role in the success of endoscopic thyroidectomy. Patients
under the age of 45 who had a tumor <3 cm in diameter is well
suited for endoscopic thyroidectomy. However, the indications
of endoscopic thyroidectomy have been extended to Graves’
disease and early thyroid cancer.12,13 SET offers excellent cosmesis
outcomes compared with conventional thyroidectomy. Its
benefits are best appreciated when the patient is appropriately
selected for the procedure and performed by a trained surgeon in
endoscopic thyroidectomy. This new surgical technique remains
in the early stage of the learning curve with many surgeons still
lacking sufficient clinical experience. However, in carefully selected
patients, the distinct cosmetic advantages and patient satisfaction
that SET offers may drive its more widespread adoption. The authors
consider the outcomes of this early learning curve experience
pivotal in guiding newcomers to this, as yet evolving field of minimal
access thyroid surgery.
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