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ABSTRACT

Background: Since first reported in 1996, endoscopic
minimally invasive surgery of the cervical region has been
shown to be safe and effective in the treatment of benign
thyroid and parathyroid disease. The endoscopic transax-
illary technique uses a remote lateral approach to the
thyroid gland. Because of the perceived difficulty in ac-
cessing the contralateral anatomy of the thyroid gland, this
technique has typically been reserved for patients with
unilateral disease.

Objectives: The present study examines the safety and
feasibility of the transaxillary technique in dissecting and
assessment of both thyroid lobes in performing near total
thyroidectomy.

Methods: Prior to this study we successfully performed
endoscopic transaxillary thyroid lobectomy in 32 patients
between August 2003 and August 2005. Technical feasi-
bility in performing total thyroidectomy using this ap-
proach was accomplished first utilizing a porcine model
followed by three human cadaver models prior to pro-
ceeding to human surgery. After IRB approval three fe-
male patients with histories of enlarging multinodular goi-
ter were selected to undergo endoscopic near total
thyroidectomy.

Results: The average operative time for all models was
142 minutes (range 57–327 min). The three patients in this
study had clinically enlarging multinodular goiters with an
average size of 4 cm. The contralateral recurrent laryngeal
nerve and parathyroid glands were identified in all cases.
There was no post-operative bleeding, hoarseness or sub-
cutaneous emphysema.

Conclusion: Endoscopic transaxillary near total thyroid-
ectomy is feasible and can be performed safely in human
patients with bilateral thyroid disease.
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INTRODUCTION

Endoscopic thyroidectomy has joined the ranks of surgical
procedures being performed via a minimally invasive ap-
proach. Since its first reported performance in 1996, cer-
vical minimally invasive procedures have been deemed
safe and effective for treating benign thyroid and parathy-
roid disease.1 Endoscopic approach to the thyroid and
parathyroid gland may be performed through a direct or
indirect (remote) technique. The direct approach places
the access ports within the cervical region and is consid-
ered the least invasive.2–5 The indirect approach provides
access to the neck through a remote site from the target
area.6–11 Though this approach provides superior cosme-
sis, it is the most invasive, requiring a relatively large
working space to access the thyroid region.

Of the indirect procedures, the transaxillary technique
approaches the gland from a remote lateral site to com-
pletely hide the surgical scars. Because this is a lateral
approach, its primary application has historically been
treatment of unilateral thyroid and parathyroid disease.9

In this study, we examined the safety and feasibility of the
transaxillary technique to dissect and remove both sides
of the thyroid gland in performing a total or near total
thyroidectomy for benign thyroid disease.

METHODS

From August 2003 to August 2005, we successfully per-
formed endoscopic transaxillary thyroid and parathyroid-
ectomy surgery for unilateral and parathyroid disease in
41 patients. In this study, we set out to explore the feasi-
bility of an endoscopic transaxillary approach in perform-
ing near total to total thyroidectomy for benign thyroid
disease. Before performing this technique in humans,
technical and safety data confirming its feasibility were
obtained in animal and human cadaver models. The chal-
lenge of this approach was the ability to visualize and
safely dissect the contralateral lobe while adequately iden-
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tifying and avoiding injury to the recurrent laryngeal nerve
(RLN) and parathyroid glands.

In this study, 3 human cadaver models were initially used
to validate the technical feasibility. Following affirmation
of the technical feasibility of the procedure, we used the
animal (pig) model for live tissue study before attempting
it on a human patient. Technical feasibility was arbitrarily
defined as the ability to adequately visualize the target
gland and its adjacent vital structures (i.e., RLN, parathy-
roid glands, carotid artery, jugular vein, and others), the
ability to safely dissect and mobilize, and the ability to
complete the procedure within a time period commensu-
rate with a learning curve model.

Cadaver Model Operative Technique

Three 5-mm incisions were made in the anterior axillary
line beneath the pectoralis major muscle. Using two 2-mm
Steinman pins, blunt dissection beneath the platysma and
superior to the pectoralis major muscle was performed to
develop the initial working space. The working space was
insufflated with CO2 insufflation of 10 mm Hg, and dis-
section of the connective tissue continued with the Har-
monic scalpel and scissor cautery. The sternocleidomas-
toid muscle was identified, and the plane between the
sternocleidomastoid and the sternohyoid muscle was dis-
sected. After elevating the sternohyoid muscle, the ster-
nothyroid muscle was visualized and retracted anteriorly
exposing the ipsilateral thyroid gland. The inferior pedicle
was bluntly dissected while the RLN was identified. The
vessels were then clipped and divided. Smaller vessels
were divided by using the Harmonic scalpel (Ethicon
Endo-Surgery, Cincinnati, OH) exposing the ligament of
Berry. This ligament was divided to mobilize the gland
and to allow exposure of the superior thyroid pedicle. The
superior thyroid vessels were dissected, clipped, and di-
vided from within the capsule of the gland. Dissection of
the gland completely from the anterior trachea facilitated
retraction of the gland medially exposing the contralateral
side. Under direct visualization, the vessels of the con-
tralateral inferior pole were dissected near the thyroid
capsule, ligated, and divided. This maneuver allowed fur-
ther medial and cephalad retraction of the thyroid gland.
Using the 45-degree 5-mm endoscope, the contralateral
RLN was identified. On the second cadaver, the nerve
could not be adequately identified until the trocar housing
the 5-mm 45-degree scope was placed medial to the
anterior axillary line (Figure 1) on to the anterior chest
wall location to thoroughly inspect the contralateral tra-
cheoesophageal groove. Subsequently, the nerve and
parathyroid glands were visualized by using this addi-

tional maneuver. After nerve and parathyroid identifica-
tion, the Harmonic scalpel was used to dissect and
transect the remainder of the thyroid gland up to the
contralateral superior pole. Due to some difficulty expos-
ing this portion of the gland, division of the sternothyroid
muscle was necessary. After division of the superior pole,
the total gland was extracted through an extended axillary
incision.

Pig Model Operative Technique

The operative procedure was performed with the pig
under general anesthesia. After positioning the animal to
extend the neck, three 5-mm trocars were placed along
the lateral chest wall near the axilla. Dissection along the
anterior chest wall directed toward the animal’s cervical
region was accomplished using the Harmonic scalpel. The
sternocleidomastoid muscle and the thyroid gland were
identified in the fashion previously described.13 After dis-
section of the ipsilateral gland, the opposite lobe was
explored. The isthmus of the gland was grasped and
dissected, freeing the posterior gland from the anterior
surface of the trachea. Using gentle traction on the gland,
the contralateral inferior lobe was retracted superiorly
exposing the inferior vascular pedicle as it penetrated into
the thyroid gland. Gentle dissection of the surrounding
areolar tissue isolated the vessels that were clipped and
divided. This increased the mobility of the gland and
allowed further retraction of the gland superiorly and
medially. The recurrent laryngeal nerve was now easily
appreciated with the 5-mm 45-degree endoscope. Staying
within the capsule of the gland, dissection of the middle
thyroid vein was accomplished. The 5-mm Harmonic scal-
pel was used to dissect, clip, and divide smaller vessels to
the thyroid. This maneuver allowed complete mobility of
the gland exposing the superior thyroid pedicle. The su-
perior vessels were then clipped and divided freeing the
entire gland, all the while protecting the recurrent laryn-

Figure 1. Lateral view of transaxillary approach.
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geal nerve. The gland was removed through an extended
lateral incision.

Human Patient Operative Technique

After IRB approval and informed patient consent, 3 female
patients were selected for endoscopic near total thyroid-
ectomy each with a history of enlarging multinodular
goiter.2 All 3 patients had been followed on an average of
7 years (range, 4 to 19) with a history of a gradual increase
in size of the gland before consideration for surgical ex-
tirpation. Average age in this group was 31 years (range,
18 to 61). Fine needle aspiration was performed in all
patients. Preoperatively, no clinical or pathological evi-
dence of malignancy was present.

The patient was placed on the operating table and general
anesthesia was administered. The patient’s arm was ab-
ducted at 90 degrees to the vertical axis of the body to
expose the axilla (Figure 2). Three 5-mm incisions were
made, and initial dissection of the working space was
accomplished with blunt 3-mm Steinman pins beneath the
platysma and anterior to the pectoralis major muscle.
Three 5-mm trocars were placed through the incisions and
directed towards the thyroid gland (Figure 3). Insuffla-
tion of CO2 at an initial pressure of 7 mm Hg pressure was
used to maintain the working space. Dissection was then
carried out to reach the sternocleidomastoid muscle and
thyroid gland.

The ipsilateral thyroid lobe was identified and mobilized.
After mobilization of the isthmus from the anterior surface
of the trachea, the gland was grasped and gently retracted
anteromedially. This maneuver was facilitated by division
of the sternothyroid muscle leaving the more superficial

sternohyoid muscle intact. This allowed greater anterior
retraction, exposing the contralateral inferior thyroid pole.
Complete dissection of the junction between the thyroid
capsule and the contralateral inferior thyroid vessels was
accomplished. These vessels were then clipped and di-
vided. Complete mobility of the gland was accomplished,
and the contralateral superior thyroid pedicle was ex-
posed (Figure 4). The superior vessels were then clipped
and divided, freeing the entire gland while protecting the
recurrent laryngeal nerve. The gland, completely de-
tached, was placed in an Endocatch (Ethicon Endo-Sur-
gery, Cincinnati, OH) retrieval bag and removed through
an extended lateral incision within the axilla. The paratra-
cheal spaces were inspected for hemostasis. A 7-mm
Blake drain was placed within the thyroid bed and ante-
rior chest wall, and brought out through one of the 5-mm
axillary port sites (Figure 5).

RESULTS

Before initiating the present study, we successfully com-
pleted 32 unilateral thyroidectomy procedures for benign
thyroid disease by using an endoscopic transaxillary ap-
proach. The operative time for these procedures averaged
142 minutes (range, 57 to 327) and has remained relatively
stable over the last 15 cases.

In the cadaver and pig models, optimal magnified visual-
ization was achieved using the endoscopic approach.4

Although identification of the thyroid gland and adjacent
vital structures was easier in the porcine model, the ca-
daver model more accurately represented the anatomy as
seen in live patients. Dissection of the ipsilateral and
contralateral thyroid lobes was accomplished with good
visualization of the RLN and parathyroid glands. Com-
bined operating times in both models averaged 112 min-
utes (range, 109 to 327).Figure 2. Positioning of the patient for Near Total thyroidectomy

Figure 3. Dissection area using transaxillary approach.
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Following successful completion of total thyroidectomy
using cadaver and live animal models, we proceeded to
evaluate safety and efficacy in humans. In this clinical
study, 3 live human subjects presented with a diffusely
enlarged multinodular goiter that had clinically increased
in size over the past year. All 3 patients had unilateral lobe
sizes of 4 cm or less as determined by preoperative thy-
roid ultrasonography. Fine needle aspiration revealed be-
nign colloid cells in all 3 individuals.

Upon operative dissection, as described above, we were
successful at visualization of the ipsilateral thyroid gland
in all models. Further dissection allowed clear visualiza-
tion of the contralateral lobe and its adjacent major struc-
tures. The recurrent laryngeal nerve and parathyroid
glands were clearly identified. The operative time for
these patients averaged 128 minutes (range, 99 to 195)
(Table 1). The axillary incision had to be extended to an

average 35 mm (range, 18 to 49) to adequately extract the
thyroid specimen. All incisions were covered with the
subject’s arm in the normal anatomic position (Figure 6).
There were no injuries to the recurrent laryngeal nerve or
parathyroid glands.3 Dissection in a parallel plane to the
anterior axillary line and above the pectoralis major mus-
cle avoided injury to other structures within the axilla,
including the long thoracic, thoracodorsal, and brachial
plexus nerves. There were no postoperative complica-
tions, such as bleeding or hoarseness, and no adverse

Table 1.
Operative Time (Minutes)

Model One
(min)

Two
(min)

Three
(min)

Mean
Operative
Time

Porcine 91 102 83 92

Cadaver 135 115 146 132

Human 195 90 99 128

Figure 4. Identification of recurrent laryngeal nerve and para-
thyroid gland.

Figure 5. Postoperative day 2 with drain.
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sequelae of CO2 insufflation. There were no postoperative
complaints of dysphagia or stridor. All patients were dis-
charged on postoperative day 2, and all drains were re-
moved within 72 hours of surgery.

DISCUSSION

Endoscopic thyroidectomy provides a minimally invasive
approach to the thyroid gland, resulting in improved vi-
sualization of anatomic structures for the surgeon and
superior cosmetic results for the patient. The most com-
monly performed endoscopic approach places the trocars
anteriorly within the neck region to directly access the
thyroid.12 Though this direct approach has been shown to
be the least invasive, the cosmetic results may prove less
than optimal in patients with large thyroid lesions that
require extension of the neck incision for extraction. Fur-
thermore, if it becomes unsafe to proceed endoscopically
using the direct approach (bleeding, poor visualization,
and other complications), conversion to the open ap-
proach would result in several visible neck incisions in
addition to the open cervical incision, giving an unsatis-
factory cosmetic outcome.

The endoscopic transaxillary approach conceals the inci-
sions within the axilla, allowing removal of larger lesions
without compromising cosmesis. The remote transaxillary
technique provides access to the thyroid gland by subcu-
taneously traversing the chest wall via a lateral video-

scopic approach avoiding any incision in the cervical area.
Because of the amount of tissue dissected to reach the
target area, this procedure is the most invasive of the
minimal access techniques to the thyroid gland. Such an
approach minimizes any perceived cosmetic deformity
and possible anxiety concerning the cosmetic outcome of
the surgery.6 Because there is no difference in hospital
stay between this procedure and the direct cervical ap-
proach, and because postoperative pain may be increased
with this maximally invasive technique, better cosmesis
and possibly safer dissection through improved visualiza-
tion may be the only perceived benefits of this particular
approach. Although the endoscope provides excellent
visualization and magnification, the unconventional ap-
proach from the lateral fields requires thorough knowl-
edge of the anatomy in this area. This technique has been
previously described for benign unilateral thyroid disease
with safety and excellent cosmetic results.9,11 Although the
transaxillary approach has been deemed safe and effec-
tive in patients with unilateral disease, its application in
bilateral disease has not been explored. Possibly inade-
quate visualization of the contralateral anatomy, resulting
in inadequate and precarious dissection, may be the
reason.

CONCLUSION

Although endoscopic thyroid surgery has been shown to
be safe and effective, its use remains limited. Advantages
of this technique include superior visualization of local
anatomy and improved cosmesis. Most endoscopic tech-
niques that approach the gland from the anterior neck or
chest surface limit the size of gland that can be removed to
avoid unsatisfactory cosmetic results. A significant per-
centage of patients presenting with thyroid disorders will
harbor multifocal disease that may require total or near
total thyroidectomy.7 To date, this approach has not been
studied for malignant disease of the thyroid gland and is
therefore not recommended.

In our study, visualization of the recurrent laryngeal nerve
and parathyroid glands was clear, detailed, and without
doubt. For an endoscopic approach to be a viable alter-
native to open surgery, it should be a feasible approach
for a majority of surgical diseases involving the thyroid
gland. This study shows that endoscopic transaxillary thy-
roidectomy is safe and feasible in select patients with
multifocal and bilateral thyroid disease. For select patients
with multinodular goiters transaxillary thyroidectomy a
useful and cosmetically superior alternative to open thy-
roidectomy.

Figure 6. Postoperative day 14 with drain removed.
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