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Background: This study aimed to evaluate the feasibility and safety of the three-dimensional (3D) high-
definition (HD) laparoscope via a chest-breast approach in thyroid microcarcinoma.

Methods: In this retrospective study, ten patients with thyroid microcarcinoma who underwent
laparoscopic thyroidectomy in the Department of General Surgery of Tangdu Hospital from May 2016 to
October 2016 were included. Preoperative thyroid and neck ultrasound in these patients showed a thyroid
nodule <I c¢m, and no significantly enlarged cervical lymph nodes were observed. The patients’ thyroid
function showed no subclinical hyperthyroidism. Three trocars were used via the chest and breast during the
surgery. The main outcome measures included the operation time, intraoperative blood loss, postoperative
hospital stay time, postoperative drainage volume, and the incidence of complications.

Results: The ten patients were successfully treated using a 3D HD laparoscope. The mean operation time
was 70-160 minutes, the average intraoperative blood loss was 10-30 mL, the mean postoperative hospital
stay was 4.5 days, and the mean postoperative drainage volume was 10-20 mL. None of the patients needed
to receive a traditional open thyroidectomy during the operation. No patient experienced hoarseness,
numbness of limbs, or choking or coughing while drinking water.

Conclusions: The 3D endoscopic thyroidectomy operation via the chest-breast approach is a feasible and

safe therapeutic method for the treatment of thyroid microcarcinoma.
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Introduction with the scars caused by the incision (4-6). Before the

With the increasing health awareness of the world’s endoscopic thyroidectomy was first introduced by Hiischer

population, thyroid nodules are often found in annual et al. (7) in 1997, endoscopic thyroidectomy operations were

general physical examinations (1-3). Many patients with usually performed on patients with benign thyroid nodules.

thyroid nodules (benign or malignant) require surgical As surgical knowledge and experience accumulated, the

treatment. Conventional thyroidectomy involves making a application of the endoscopic thyroidectomy was extended

transverse incision about 6-8 cm long in the neck. However,
thyroid disorders are more common in young women, who
often feel uncomfortable and cosmetically unacceptable
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to patients with thyroid carcinoma at an early stage,
particularly thyroid microcarcinoma. With the rapid

expansion of endoscopic equipment, surgery methods using
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two-dimensional (2D) techniques were promptly applied in
various medical fields.

Recently, three-dimensional (3D) high-definition (HD)
laparoscope technology has progressively been applied and
has become popular in surgical fields. Many researchers
have also reported the feasibility and safety of the 2D
endoscopic technique thyroidectomy when compared to
the conventional open thyroidectomy (8). Therefore, in
this study, we aimed to evaluate the feasibility and safety of
the 3D HD laparoscope via the chest-breast approach for
the treatment of thyroid microcarcinoma. We present the
following article in accordance with the STROBE reporting
checklist (available at http://dx.doi.org/10.21037/tcr-20-
1525).

Methods
Subjects

In this retrospective study, ten patients with thyroid
microcarcinoma who underwent laparoscopic
thyroidectomy in the Department of General Surgery
of Tangdu Hospital of the Fourth Military Medical
University from May 2016 to October 2016 were included
as subjects. Preoperative thyroid and neck ultrasound in
these patients showed a thyroid nodule <1 cm, and no
significantly enlarged cervical lymph nodes were observed.
The preoperative examination results of patients’ routine
blood, liver and kidney function, coagulation function,
electrocardiogram, chest X-ray, lung function, etc. were
normal. The patients’ thyroid function [T3, T4, thyroid-
stimulating hormone (TSH)] showed no subclinical
hyperthyroidism. One surgeon (Dr. G Bao) performed all
the procedures. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved by institutional/regional/national
ethics/committee/ethics board of Tangdu Hospital, Air
Force Medical University and informed consent was taken
from all the patients.

The inclusion and exclusion criteria

The inclusion criteria for this study were as follows: (I)
patients >18 years; (II) thyroid nodules were diagnosed as
malignancy by the preoperative ultrasound (US)-guided
fine-needle aspiration and cytology (FNAC) or suspicious
malignancy by preoperative neck US, neck CT, thyroid
microcarcinoma smaller than 10 mm in diameter, and
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no evidence of central or lateral lymph node metastasis;
(III) patients and their family members were worried
about scarring and accepted the possibility that an open
thyroidectomy may need to occur during the operation.
The exclusion criteria were as follows: (I) patients with
hyperthyroidism and thyroid surgery; (II) patients with
severe infections; (III) patients with severe coagulation
dysfunction.

Surgical technique

All patients were prepared for the endoscopic
thyroidectomy under general anesthesia. After the patient
was placed in a supine astride position, a pillow was placed
beneath the patient's shoulder to extend the head and neck.
The operator and scope assistant stood between the legs and
on the right side of the patient. The first assistant stood on
the left side of the patient, and the monitors were placed on
the head side of the patient (Figure I). In order to facilitate
the dissection and reduce bleeding, approximately 500 mL
of normal saline solution (including 1 mL epinephrine)
was injected into the subcutaneous layer of the anterior
chest. A 5 mm incision was made on the upper edge of the
areola on the right side, a 10 mm incision was made on
the upper edge of the areola on the left side, and a 10 mm
incision was made in the right parasternal region (Figure 2).
Initially, the flaps were dissected bluntly with a glass
rod bar. After blunt dissection, the trocars were inserted
through each incision. Carbon dioxide gas was injected with
a pressure of 6-8 mmHg. A 3D HD laparoscope (Olympus,
Tokyo, Japan) was inserted through the trocar in the right
parasternal region. A retractor was stuck on the lateral
side of the neck and drew back the sternocleidomastoid
muscles to create adequate working space. The working
space was extended from the anterior chest to the thyroid
cartilage level and laterally to the medial edge of each of the
sternocleidomastoid muscles. After the flap extension was
completed, a midline division was made between the strap
muscle from the exposed and dissected thyroid gland or
isthmus of the thyroid gland according to the principles of
a thyroidectomy (thyroid middle vein, isthmus, inferolateral
thyroid vessel, and thyroid upside vessel). The isthmus of
the thyroid gland was divided using ultrasonic shears. After
careful dissection of the inferolateral aspects of the thyroid
gland, the recurrent laryngeal nerve (RLN) and the inferior
parathyroid gland were identified. The inferior thyroidal
artery and the middle thyroidal vein were identified and
divided. The superior pole of the gland was dissected, and
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Figure 1 Three trocars position in the chest. Trocar A is aided
hole, trocar B is endoscopic hole, trocar C is main operating hole.
Cervico-thoracic line region shows extent of free skin flaps during

operation.

Figure 2 The operation picture is operating field image by 3D-
HD. RLN, recurrent laryngeal nerve; PT, parathyroid; A, common

carotid artery.

the superior thyroid vessel was divided with ultrasonic
shears. After the laryngeal nerve was wholly exposed, the
thyroid gland was separated from the trachea.

After being placed in an endo-bag, the specimen was
pulled out through the endoscope port site. A frozen
section of the specimen was examined intraoperatively for
pathological confirmation. After thyroid microcarcinoma
was diagnosed, the central lymph node dissection was
performed and sent to the pathology department for a
quick examination. The central lymph node was examined
for metastatic cancer by ultrasound or cervical CT. The
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cavity was cleaned with a saline solution before meticulous
hemostasis was performed. The strap muscles were
approximated with an absorbable suture, and a 100-cc
drainage tube was left in the operative bed through the
endoscope left port site.

Main outcome measures

The main outcome measures included the operation time,
intraoperative blood loss, postoperative hospital stay
time, postoperative drainage volume, and the incidence of
complications.

Statistical analysis

SPSS 20.0 (IBM, Chicago, USA) was used for statistical
analysis. Continuous variables were expressed as mean =
SD. Discontinuous variables were expressed as a percentage
(%). P<0.05 was considered statistically significant.

Results
Baseline data

A total of ten patients were included in this study,
comprising two males and eight females. These patients
were diagnosed with thyroid microcarcinoma and
underwent a 3D endoscopic thyroidectomy via the chest-
breast approach with or without central lymph node
dissection. The average age of these patients was 35.5 years

(range, 23-48 years) (Table I).

The main outcome medasures

All ten patients were successfully treated with endoscopic
thyroidectomy, and none of the patients needed to receive a
traditional open thyroidectomy during the operation. The
mean hospital stay was 5.0«1.5 days. The total operation
time was 95£25 minutes (including the intraoperative
freezing pathological examination time). Intraoperative
bleeding was 20+10 mL (7able 1). The time of removing
the drainage was 3.0x1.5 days. Trocar channel uncontrolled
bleeding occurred in one patient and was successfully
controlled by the local strapping of the operated chest
wall with a crepe bandage. Subcutaneous emphysema of
the cervical lacuna presented in one patient, and it had
vanished from sight on the third day after the operation,
which did not cause discomfort to the patient. Transient
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Table 1 Clinical data and surgical outcomes of the patients

No.  Age (years) Gender Operation ((r)np|:; ative time It:::gi?wzr?r:\llj

1 20 Female Lobectomy plus isthmusectomy 70 10

2 25 Male Lobectomy plus isthmusectomy plus unilateral central lymph 110 10
node dissection

3 36 Female Lobectomy plus isthmusectomy plus unilateral central lymph 75 20
node dissection

4 34 Female Lobectomy plus isthmusectomy 80 10

5 28 Female Total thyroidectomy plus bilateral central lymph node dissection 160 30

6 48 Female Lobectomy plus isthmusectomy 85 10

7 22 Female Lobectomy plus isthmusectomy plus unilateral central lymph 145 20
node dissection

8 29 Female Lobectomy plus isthmusectomy 95 30

9 46 Female Lobectomy plus isthmusectomy 80 20

10 52 Female Lobectomy plus isthmusectomy 90 30

vocal cord paresis occurred in two patients. On the first day
after the operation, one patient experienced acroaesthesia
and muscular spasm non-hyperspasmia. These symptoms
were relieved after giving the patient a calcium supplement.
No patient experienced hoarseness, numbness of limbs, or
choking or coughing while drinking water.

Discussion

Most patients with thyroid microcarcinoma are young
women. The minimally invasive endoscopic thyroidectomy
emerged and showed well-accepted results with an
improved cosmetic outcome, accelerated healing, and more
comfort and acceptability in patients. Our study aimed to
evaluate the feasibility and safety of the 3D HD laparoscope
via the chest-breast approach for the treatment of thyroid
microcarcinoma.

In this study, ten patients were treated successfully
with a 3D HD laparoscope. The results showed that the
mean operation time was 70-160 minutes, the average
intraoperative blood loss was 10-30 mL, the mean
postoperative hospital stay was 4.5 days, and the mean
volume of the drainage after the surgery was 10-20 mL.

The main advantages of the 3D laparoscope compared
with the 2D laparoscope are reflected by the feeling
of depth in the surgical field and the stronger spatial
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location expression (Figure 2). In particular, it performs
outstandingly in terms of the exposure and overall
protection of the RLN and the in-situ retention of
the bilateral parathyroid during the thyroid operation.
Generally, the difficulty during thyroidectomy is the
treatment of the RLN throat entrance. The 3D laparoscope
with HD amplification and stereoscopic vision can clear
the exposure and spatial relation of the nerve branches and
the small nourish vessels at this point, which avoids the
hemorrhage of the small vessels and the deputy injury of
the RLN and parathyroid. The 3D laparoscope has a more
accurate command of the incisional margin and distance
and can complete a detailed operation. For example, the
stereoscopic vision effect is more obvious when there are a
laparoscopic anatomic separation and a knot-tying suture. It
is a great help in creating knot-tying sutures and the knot of
the needle-holder. Therefore, it is easier and has a low error
rate for surgeons during thyroid surgery.

In the small sample data, the operation time with a 3D
laparoscope was much the same as the time with a 2D
laparoscope using the same surgery methods, which had the
same conclusion as the research of cholecystectomy with
3D laparoscopes by HANNA (8). However, the BILGEN (9)
group contrasted the time of the 3D system and the most
popular 2D system using similar methods as the HANNA
group, which had the completely contrary conclusion that
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a 3D laparoscope can effectively shorten surgery time and
surgeons would accept it more easily. The study of the
PEITGEN (10) group also showed that the 3D image could
significantly shorten surgery time regardless of whether
surgeons had rich laparoscope operation experience
or not. The experiment completed by BHAYANI (11)
demonstrated that laparoscopy beginners performed better
when operating with stereoscopic images than with the
traditional 2D images. The operation with the stereoscopic
image took a shorter time and was accepted by testers more
easily than the 2D images (12-14). However, in this paper,
the amount of bleeding, postoperative suction drainage, and
hospital stay after 3D laparoscopic surgery had no obvious
difference from 2D laparoscopic surgery. However, a 3D
laparoscope may have several limitations. A slight tremor
of the hand holding the laparoscope or the fast and minor
lens adjustment causes the image to shake because of the
HD amplification effect of the 3D laparoscope, leading to
the operators’ visual discomfort or dizziness (15-17). Unlike
the 2D laparoscope, the 3D laparoscope lacks a lens with a
30-degree rotation, and the finite angle bending at the end
of the lens causes a surgery-blind area that increases the
operation’s difficulty, the surgery risk, and the incidence
of postoperative complications (18-20). In short, with the
continuous improvement of the laparoscope, minimally
invasive surgery plays an important role in many medical
fields. Thus, the application of the 3D laparoscope in
thyroid surgery is becoming increasingly frequent.

There were some limitations in our study. (I) This trial
was an observational trial and not a randomized controlled
trial, and no control group was designed in this study. (II)
This study was only a single-center trial, and the sample
size was small. Multi-center studies with large samples are
still needed to confirm the results of our study. (III) The
clinical follow-up was short, and it was necessary to observe
the long-term clinical prognosis. (IV) The difference
between 3D laparoscope and 2D laparoscope for thyroid
microcarcinoma remains unknown and should be further
researched.

Conclusions

In this study, we observed the safety and feasibility of 3D
endoscopic thyroidectomy operations via the chest-breast
approach to treat thyroid microcarcinoma and found
that the operation time and postoperative hospital stay
time were relatively short, and the intraoperative blood
loss and postoperative drainage volume were small. Most
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importantly, no patient experienced severe complications
such as hoarseness, numbness of limbs, or choking or
coughing while drinking water. In conclusion, the 3D
endoscopic thyroidectomy operation via the chest-breast
approach may be a preferable therapeutic method for
patients with thyroid microcarcinoma. We will conduct
research with large samples in the future for a deeper
exploration of this technology.
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