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Abstract

Background The aim of this study was to evaluate the
feasibility and cosmetic results of endoscopic thyroidec-
tomy by the breast approach for patients with thyroid
diseases. )

Methods From August 1998 to July 2007, 92 patients
with benign thyroid diseases underwent endoscopic thy-
roidectomy at our institution. Of these patients, 54
underwent thyroid lobectomy for a thyroid noduie, and 38
selected subtotal thyroidectomy for Graves’ disease.
Results Ninety of the 92 procedures were successfully
completed endoscopically. Mean operative time for thyroid
lobectomy and subtotal thyroidectomy was 121.1 min and
2319 min, repectively. Postoperative complications
included one wound infection, one transient and one per-
manent recurrent laryngeal nerve palsy, one transient
hypocalcemia, and five hypertrophic scars in the right
breast medial margin. At 84 months of follow-up, one
patient reported paresthesia in the anterior chest and one
had experienced swallowing discomfort. Patient satisfac-
tion was recorded as “satisfied,” “equivocal,” and
“unsatisfied” in 54, 2, and O patients. Mean satisfaction
score was 9.7, 9.5, 9.5, and 8.9 points in patients in their
teens, 20s, 30s, and 40s, respectively, with an overall mean
score of 9.3 points, showing more satisfaction in the young.
Conclusions Endoscopic thyroidectomy by the breast
approach for patients with thyroid diseases.is an effective
procedure that allows an excellent cosmetic result.

A, Sasaki ((X)) - J. Nakajima - K. Ikeda - K. Otsuka -
K. Koeda - G. Wakabayashi

Department of Surgery, Iwate Medical University,
19-1 Uchimaru, Morioka 020-8505, Japan

e-mail: sakira@iwate-med.ac.jp

Since the first reported endoscopic parathyroidectomy for
hyperparathyroidism in 1996, various endoscopic tech-
niques have been applied to benign thyroid diseases
including those that involve access via breast, anterior
chest wall, axilla, and cervix {1-21]. In August 1998, we
introduced endoscopic thyroidectomy by the breast
approach for excision of thyroid nodule, and we also
applied endoscopic subtotal thyroidectomy for Graves’
disease [6, 11]. Total endoscopic thyroidectomy differs
greatly from the conventional approaches in that it requires
creation of a subcutaneous working space. Its possible
merits include high levels of cosmetic satisfaction, because
no noticeable incision scar is left on the neck, and it
eliminates the discomfort commonly felt after cervical
operation, which contributes to the patient’s well-being. In

_addition, endoscopic thyroidectomy can reduce complaints

associated with a cervical incision, such as postoperative
hypesthesia or paresthesia in the neck or swallowing dis-
comfort [16]. The aim of this study was to evaluate the
feasibility and cosmetic results of endoscopic thyroidec-
tomy by the breast approach for patients with thyroid
diseases at single institution during a 9-year period.

Materials and methods
Patients

From August 1998 to July 2007, 92 patients with thyroid
diseases underwent endoscopic thyroidectomy by the
breast approach. Of these patients, 54 underwent thyroid
lobectomy for a thyroid nodule, and 38 underwent subtotal
thyroidectomy for Graves’ disease. Endoscopic thyroidec-
tomy was selected only if patients desired a procedure that
leaves no operative wound in the neck and gave informed
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consent. Patients with a thyroid nodule smaller than 5 cm
in diameter were selected for endoscopic thyroid lobec-
tomy. If there is any suspicion of thyroid cancer by fine-
needle aspiration cytology, open thyroidectomy is recom-
mended. Indications for Graves’ disease were as follows:
contraindication to antithyroid drug because of adverse
drug reactions and no desire for radioiodine therapy; or
large goiter refractory to antithyroid drug; and expected
thyroid weight smaller than 100 m] as measured by com-
puterized tomography (CT) volumetry.

All patients were assessed by retrospective review of a
prospective database. To evaluate the feasibility and cos-
metic results of our endoscopic procedure, surgeons other
than the patients’ attending doctors administered a tele-
phone questionnaire to patients
postoperation. The items surveyed were as follows: pres-
ence or absence of swallowing discomfort, hypesthesia or
paresthesia in the anterior chest or neck, satisfaction with
postoperative appearance of the neck, presence or absence

- of hypertrophic scar, cosmetic satisfaction score ranging
from 0 to 10 (extremely dissatisfied to extremely satisfied).

Categorical variables were compared with the x? test or
unpaired t-test using StatView software (SAS Institute Inc.,
Cary, NC, USA). Values are expressed as mean (standard
deviation) and a value of p < 0.05 was considered statis-
tically significant. '

Surgical procedures
Our endoscopic thyroidectomy procedure was originally

developed by the breast approach of Ohgami et al. [9].
Dressing forceps were inserted via an incision in the right

breast medial margin, and blunt dissection was made

between platysma and strap muscles. For thyroid nodule,
subcutaneous dissection of the anterior chest wall was
limited to the minimum necessary for trocar insertion at the
circumference of the affected lobe of the thyroid. For
Graves’ disease, the working space was extended to the
level of the thyroid cartilage superiorly and to the medial
border of each sternocleidomastoid muscle laterally. A 12-
mm trocar for endoscopy was inserted, with CO, insuf-
flation pressure set at 5 mmHg. A 5-mm trocar for the
operator was endoscopically inserted into the bilateral
areola superior to its margin. In subtotal thyroidectomy for
Graves’ disease, strap muscles were transversely divided
along the thyroid diameter. The superior thyroid artery was
clipped and divided on the thyroid side to the maximum
extent possible to preserve the external branch of the
superior laryngeal nerve. For cases of enlarged thyroid, to
ensure visualization of the superior pole, two silk threads
were inserted under the skin and strap muscles to lift them
forward. The inferior thyroid vein was divided using the

@ Springer

more than 1 year

Harmonic Scalpel (Johnson & Johnson Medical, Cincin-
nati, OH, USA). The isthmus of the thyroid was divided
using the Harmonic Scalpel and then the thyroid was
rotated, to confirm the location of the inferior parathyroid
and the recurrent laryngeal nerve (RLN). The thyroid
around the Berry’s ligament was resected from the inferior
pole upward, toward the supetior pole, so as to leave thy-
roid dorsal capsule intact in the superior position, thereby
preventing impairment of blood flow from the inferior

. thyroid artery to parathyroid and avoiding damage to the

RLN. To avoid recurrent hyperthyroidism due to erroneous
estimation of residual thyroid weight, a sponge model of
1 g measuring the residual thyroid weight was placed
adjacent to the thyroid, and the thyroid parenchyma was
excised in comparison with the thyroid model [11]. In
endoscopic thyroid lobectomy, the strap muscles were then
longitudinally incised with the Harmonic Scalpel imme-
diately over the tumor, to expose the thyroid.

Results

Final pathological diagnoses of the thyroid nodules were as
follows: 26 adenomatous hyperplasia, 24 follicular ade-
noma, 2 toxic adenoma, 1 follicular carcinoma, and 1
papillary carcinoma (53 women and 1 man; mean age,
42.]1 years). Two patients were histopathologically diag-
nosed with malignant tumors by endoscopic
thyroidectomy. One of these two patients had minimal
invasion of follicular carcinoma of 16-mm in diameter
without vessel invasion, which with deeper pathological
sectioning later showed a capsular microinvasion. The
other patient had an extranodal, incidental papillary carci-
noma of 7 mm in diameter. These patients gave informed
consent and are now under observation for prognosis.
There have been no signs of recurrence or metastasis after
the thyroidectomy as of 5 months and 21 months, respec-
tively. The procedure for all Graves' disease was subtotal
thyroidectomy (31 women and 7 men; mean age, 29 years).
Thyroid lobectomy required a mean operative time of
121.1 min, with mean blood loss of 9.9 ml and mean
resected thyroid weight of 20.5 g. Subtotal thyroidectomy
required a mean operative time of 231.9 min, with mean
blood loss of 34.6 ml and mean resected thyroid weight of
31.7 g (Table 1). i

Comparison of Graves’ disease surgery outcomes
between early (n = 19, November 1998-March 2001) and
late (n = 19, April 2001-July 2007) periods revealed longer
operative time with more cases of enlarged thyroid but a
tendency for a reduction in blood loss as the surgeons
gained experience with the procedure (Table 2). Conver-
sion to an open procedure occurred in two patients (2.2%),
both because of obstructed visual field and difficulty in
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Table 1 Patient characteristics and operative outcomes

Lobectomy Subiotal
(n=54) thyroidectomy
(n = 38)

*Age, years 42.1 (14.4) 29.0 (11.1)
Male/female, n 1/53 7131
*Qperative time, min 121.1 (36.0) 231.9 (75.6)
*Blood loss, ml 9.9 (19.5) 34.6 (90.0)
*Resected thyroid weight, g 20.5 (13.4) 31.7 (26.5)
Conversion to open surgery, n 1 1
Complications, n 1 2

* Values are expressed as mean (standard deviation)

achieving thyroid rotation, and both specifically at the
patient’s request: one was a case of adenomatous hyper-
plasia with a tumor size of 7 cm, and the other was a case
of Graves’ disease with a resected thyroid weight of 107 g.

Postoperative complications included one wound infec-
tion, one permanent RLN palsy, and one transient RLN
palsy with transient hypocalcemia. Mild hypertrophic scars
in the right breast medial margin developed in 5 patients at
1 year after surgery (Table 3). Transient RLN palsy
and transient hypocalcemia resolved 2 months and 3 days
postoperatively, respectively. Following subtotal thyroid-
ectomy, thyroid function was euthyroidism, hypothyroid-
ism, and recurrent hyperthyroidism in 5, 30, and 3 patients,
respectively. Treatment for the 3 patients with recurrence:
radioiodine therapy for 2 patients, and antithyroid admin-
istration for a 15-year-old patient. A questionnaire was
administered to 78 patients more than 1 year postopera-
tively. A total of 56 patients (thyroid nodule; n = 27,
Graves’ disease; n = 29) responded. Median follow-up
before administration of the questionnaire was 84 months
postoperation. Postoperative complaints among the patients
surveyed included one case of swallowing discomfort and
one report of paresthesia in the anterior chest wall

Table 2 Comparison of operative outcomes for Graves’ disease
between two time periods

November April p Value
1998-March ~ 2001-July
2001 (n = 19) 2007 (n =19)
*Operative time, min 263.6 (115.8) 273.6 (45.3) 0.448
*Blood loss, ml 95.1 (107.4) 562 (65.6) 0.530
*Resected thyroid weight, g 44.3 (27.2) 56.1 (274)  0.247
Conversion to open 1 0 0.317
surgery, n
Complications, n 1 0.999
Recurrent 3 0 0.075
hyperthyroidism,n

* Values are expressed as mean (standard deviation)

Table 3 Postoperative complications and patient complaints afier
endoscopic thyroidectomy by the breast approach

Lobectomy Subtotal
(n =54) thyroidectomy
(n = 38)
Complications, n
Wound infection 1 0
Transient RLN palsy 0 1
Permanent RLN palsy 0 1
Transient hypocalcemia 0 1
Hypertrophic scar » 2 3
Patient complaints, n
Swallowing discomfort 1 0
Hypesthesia or 1 0

paresthesia

RLN recurrent nerve palsy

(Table 3). Fifty-four patients were satisfied with preserva-
tion of appearance of the meck, and two patients felt
equivocal satisfaction; none were dissatisfied (Fig. 1).
Overall level of satisfaction with endoscopic thyroidectomy
as “satisfied,” “equivocal,” and “unsatisfied” was reported
by 54, 2, and 0 patients, respectively. Mean satisfaction
score was 9.7, 9.5, 9.5, and 8.9 points in patients in their
teens, 20s, 30s, and 40s, respectively, with overall mean
score of 9.3 points, showing more satisfaction in the young
(Table 4).

Fig. 1 Photograph of the patient’s cervical appearance 1 month after
endoscopic subtotal thyroidectomy for Graves’ disease. Black arrows
indicate operative scars
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Table 4 Cosmetic results after endoscopic thyroidectomy by the
breast approach

Patients’ decade of life

10s 20s 30s 40s Total
=9 (M=13) r=9 ®=25) (n=>56)

Cosmetic result

Satisfied 9 13 9 23 54
Unsatisfied 0 0 0 0 0
Equivocal 0 0 0 2 2
Mean 9.7 9.5 9.5 8.9 9.3
satisfaction
- 8Score
Discussion

Several procedures for endoscopic and video-assisted thy-
roidectomy (VAT) have been reported since 1997 [2-21].
Endoscopic thyroidectomy varies in visual direction among
approaches, demanding a paradigm shift from an endo-
scopic perspective. The merits of our procedure,
endoscopic thyroidectomy by the breast approach, include
a minimal operative wound because of the use of 12-mm or
smaller trocar and no need to change endoscope insertion

‘site or number of trocars between thyroid lobes. Further-

more, the visual field is easy to understand anatomically,
making the procedure suitable for Graves® disease surgery.
Disadvantages include the extensive operation range owing
to the approach from the breast, away from the thyroid. In
the procedure for mediastinal goiter, there is a high inci-
dence of conversion (o an open procedure'-b cause of the
difficulty in’ 'evmg thyroid rotation ngen the awkward
visual field. Vldco-a551sted thyroidectomy is advantageous
in that it is less ‘invasive, involves more limited subcuta-
neous dissection compared with total endoscopic
thyroidectomy, and allows the surgeon a sense of per-
forming an operation similar to conventional
thyroidectomy, while it requires 2 minimum of 2-cm to 3-
cm skin incision [3, 14, 15, 20]. For patients with malig-
nant tumor, our breast approach has disadvantages when
compared with VAT, because the breast approach involves
difficult operative technique and prolonged operative time.
For these reasons, VAT may be a better approach to the
endoscopic procedure for excising a malignant lesion than
the breast approach, both for the extent of resection
required for invasive lesions and the precision necessary in
accomplishing lymph node dissection. However, the breast
approach is extremely useful for presumed indications of
small low-risk papillary and minimally invasive follicular
carcinomas, which require no lymph node dissection. .
With the axillary approach, the cosmetic results are
excellent leaving no operative scars on either the neck or

‘Q_) Springer

the anterior chest. However, for Graves’ disease, the axil-
lary approach requires bilateral operative wounds.

For endoscopic thyroidectomy, which places a priority
on cosmesis, the approach should be selected accordmo to
the needs of the patient.

Endoscopic surgery seems advantageous in that it sat-
isfies all conditions: less inva{siveness, high safety, and
favorable cosmesis. Nevertheless, endoscopic thyroidec-
tomy is not necessarily less invasive than conventional
procedures, and therefore great attention must be paid to

Asafet'y evaluation. Maeda et al. [20] reported an incidence

of RLN palsy of 5.9% (transient) and 0% (permanent) after
subtotal or near-total thyroidectomy for Graves’ disease. In
contrast, our patients had an incidence of 1.1% for both
transient and permanent RIN palsy. Bron et al.[22]
reported incidences of RLN palsy following total thyroid-
ectomy of 23% (transient) and 1.1% (permanent),
suggesting that our results are not poor. Endoscopic thy-
roidectomy by the breast approach, which allows the
operative wound scar to be completely hidden by clothing,
is cosmetically advantageous; however, it requires creation
of a working space in the anterior chest and a more
extensive operative range than conventional procedures.
Tkeda et al. [16] compared patient complaints 3 months
postoperatively among three groups of patients treated by
different approaches: endoscopic thyroidectomy by the
anterior chest approach, endoscopic thyroidectomy by the
axillary approach, and conventional procedures. The
reported incidence of hypesthesia or paresthesia in the neck
was 0, 0, and 67%, respectively, and the incidence of
swallowing discomfort was 0, 0, and 33%, respectively. In
the present study, a questionnaire was administered to
determine whether dysfunction specific to the breast
approach would develop after some interval, At 84 months
of follow-up, hypesthesia or paresthesia in the anteribr
chest or neck and swallowing discomfort occurred at low
incidences of 1.1% and 1.1%, respectively, providing evi-
dence for long-term safety of this procedure.

Given that the evaluation of satisfaction with endoscopic
thyroidectomy by the breast approach was subjective and
biased, the results still show extremely high patient satis-
faction with operative wound and appearance of the neck.
In particular, all patients in their teens to 30s were satisfied
with the surgery, deepening recognition of the need to
explain availability of the approach as an option, especially
to girls and women in this age range.

In conclusion, endoscopic thyroidectomy by the breast
approach for patients with thyroid diseases is an efféctive
procedure and allows excellent cosmetic result. Our future
study will focus on establishing an approach that meets the
needs of more patients, and on further dissemination of
endoscopic thyroidectomy. ;
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