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Abstract: Objective: To observe the effect of gasless endoscopic thyroidectomy through an axillary approach (GETAN)
on the recurrent laryngeal nerve in patients with thyroid cancer. Methods: One hundred and ten patients with thy-
roid cancer admitted to the department of general surgery, the First Affiliated Hospital of Xiamen University were
retrospectively selected as the research subjects. They were divided into an observation group (OG, 55 patients,
treated with GETAN) and a control group (CG, 55 patients, treated with conventional radical resection for papillary
thyroid cancer). Clinical indicators, pain degree, negative emotions, recurrent laryngeal nerve injury, vocal and swal-
lowing function, and the incidence of complications were compared between the two groups. Results: In terms of
clinical indicators, the operation time, intraoperative blood loss, extubation time, and hospitalization time in the OG
were shorter than those of the CG (all P<0.05). The scores of Visual Analogue Scale (VAS) at one, two, and three
days after surgery in the OG were lower than those in the CG (all P<0.001). As for the negative emotions, the Self-
Rating Anxiety Scale score, and Self-Rating Depression Scale score in the OG were lower than those in the CG (both
P<0.001). The incidence of postoperative recurrent laryngeal nerve injury in the OG was lower than that of the CG
(P<0.001). Another analysis showed that GETAN was a protective factor against recurrent laryngeal nerve injury in
patients with thyroid cancer (P<0.05). The Voice Handicap Index and Swallowing impairment score one week and
one month after surgery were lower in the OG than in the CG (all P<0.001). The incidence of postoperative complica-
tions such as hypocalcemia, wound infection, and numbness of hands and feet in the OG was lower than that in the
CG (all P<0.001). Conclusion: The GETAN approach is able to relieve postoperative pain, anxiety, and depression;
reduce the laryngeal recurrent nerve injury; promote the recovery of laryngeal recurrent nerve; and decrease the
incidence of vocal and swallowing dysfunction It is worthy of clinical promotion.

Keywords: Gasless endoscopy through axillary approach, radical resection of thyroid cancer, thyroid cancer, recur-
rent laryngeal nerve

Introduction ventional open thyroid surgery is the most used
surgery for thyroid cancer in clinical practice

Thyroid cancer is one of the common endocrine and has a certain clinical efficacy. This surgery

malignant tumors. Its incidence ranks at the
forefront among cancers and shows an increas-
ing trend year by year [1-3]. Statistics show the
number of new cases of thyroid cancer in China
has exceeded 200,000. This cancer is easy to
metastasize and has a high mortality, seriously
affecting the life quality of patients [4]. Current-
ly, surgery is the main and final treatment
option for thyroid cancer [3, 5]. Clinically, dif-
ferentiated thyroid cancer, as the most com-
mon type, is mostly “indolent cancer”, with low
malignancy and good surgical prognosis. Con-

has drawbacks such as postoperative compli-
cations and aesthetic concern [6, 7]. The active
exploration of effective radical thyroid surgery
methods with fewer complications have gradu-
ally become a hot spot. In recent years, endo-
scopic radical resection of thyroid cancer has
become popular because of its advantages
such as cosmetic effect. Surgeries with various
endoscopic approaches have emerged [8]. The
commonly used endoscopic approaches in clin-
ics are natural lumen approach, areola app-
roach, and axillary approach. CO, filling is re-


http://www.ajtr.org

Gasless endoscopic thyroidectomy through axillary for thyroid cancer

quired by the above approaches. It forms a
closed environment of endoscopic surgery and
creates a better vision of surgical fields [9]. The
filling process of CO, can cause side effects
such as gas embolism, mediastinal emphyse-
ma, and even increased intracranial pressure
[9]. Gasless endoscopic thyroidectomy through
an axillary approach (GETAN) is a modified
transaxillary approach, characterized by the
absence of CO,. As a new endoscopic surgical
method for the treatment of thyroid cancer,
there are few reports on its clinical efficacy and
its impact on postoperative recurrent laryngeal
nerve injury [10]. This study investigated the
effect of GETAN on the recurrent laryngeal
nerve injury in patients with thyroid cancer, to
provide evidence for clinical treatment.

Materials and methods
General information

In this retrospective study, 110 patients with
thyroid cancer treated in the department of
general surgery, the First Affiliated Hospital of
Xiamen University from January 2019 to June
2020 were included. They were divided into an
observation group (OG, 55 patients, treated
with  GETAN) and a control group (CG, 55
patients, treated with conventional radical
resection for papillary thyroid cancer). This
study was approved by the Ethics Committee of
the First Affiliated Hospital of Xiamen University.

Inclusion criteria

1) Patients who met the diagnostic criteria of
thyroid cancer; 2) Patients with single-nodule
thyroid cancer that was diagnosed by pathology
and imaging examination; 3) Patients with
lesion diameter <1 cm; 4) Patients with no dis-
tant metastasis in preoperative examinations;
5) Patients with surgical indications of GETAN
[11].

Exclusion criteria

1) Patients with severe heart, lung, liver, kidn-
ey, or brain dysfunctions; 2) Patients with tuber-
culosis or hematological diseases; 3) Patients
with a history of head or neck surgery; 4) Pa-
tients with preoperative hoarseness, vocal cord
lesions, or swallowing dysfunction; 5) Patients
with incomplete follow-up data; 6) Patients wi-
th inability to cooperate because of mental
illness.

7513

Methods

Surgical methods: The CG was treated with
conventional radical resection [12] for papillary
thyroid cancer. The patient lay supine on his/
her back and was intubated after anesthesia. A
5-6 cm wound was cut along the horizontal
neck wrinkle at 2 cm above the sternoclavicular
joint. The subcutaneous tissues were cut layer
by layer to fully expose the thyroid lobe. After
complete resection of the thyroid tumor, a fro-
zen pathological examination was performed
right away. For patients with papillary thyroid
carcinoma, thyroid lobectomy, isthmus resec-
tion, and central lymph node, dissections were
performed on the affected side of the thyroid.
The drainage tube was placed, and the wound
was sutured.

The OG was treated with GETAN [13]. The
patient laid supine on his/her back. Patients’
shoulders were slightly raised with their head
skewed to the healthy side The affected limb
was in 90-degree abduction. The patient was
intubated after anesthesia. A 3 cm incision was
created at the natural fold between the anterior
axillary line and the midaxillary line of the
affected side. The tissues were subcutaneous-
ly separated until the surface of the pectoralis
major muscle. A5 mm trocar was placed below
the incision approximately 2-3 cm from the
breast edge. A separation was carried out along
the surface of the pectoralis major muscle
toward the thyroid. A retractor was used to
assist in the process of separation. After sepa-
ration, an endoscopic lens was placed into the
target area. The deep surface of platysma mus-
cle was separated with the aid of an electric
knife or ultrasonic knife. One third of the ster-
nocleidomastoid muscle was separated. After
separation between the sternal head and the
clavicular head, a non-inflatable thyroid retrac-
tor was placed into this space, and the sternal
head was pulled up. The sternothyroid muscle
and omohyoid muscle were exposed. With the
help of the endoscope, the thyroid lobe on the
affected side was exposed. The thyroid capsule
was separated. The peripheral blood vessels
were dissociated. The recurrent laryngeal nerve
and parathyroid gland were probed and pro-
tected. The thyroid lobe and isthmus were
resected completely. The pathological tissue
was frozen quickly. A pathological examination
confirmed papillary thyroid carcinoma. The cen-
tral lymph node dissection was performed, and
the wound was sutured.
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Outcome measures: The operation time, intra-
operative blood loss, extubation time, and hos-
pitalization time were recorded. The clinical
indicators of the two groups were reflected by
the above four indexes.

The Visual Analogue Scale (VAS) was used to
evaluate the pain degree of the two groups. The
VAS score ranged from O to 10 points. Higher
scores indicated greater pain [14].

The Self-Rating Anxiety Scale (SAS) and Self-
Rating Depression Scale (SDS) were used to
evaluate the negative emotions of the two
groups. SDS was assessed in 4 dimensions
using a 4-point scale, including psychotic affec-
tive symptoms (2 items), somatic disorders (8
items), psychomotor disorders (2 items), and
depressed psychological disorders (8 items).
SAS was used to assess the frequency of the
anxiety symptoms using a 4-point scale con-
taining 20 items. Both scales have a total score
of 100 points. Higher scores indicated more
serious negative emotions [15].

The degree of recurrent laryngeal nerve injury
was evaluated. The vocal and swallowing func-
tion of the two groups were compared using the
Voice Handicap Index (VHI) and Swallowing
Impairment Score (SIS) [12]. The VHI and SIS
scores ranged from O to 4 points. A score 21
point (s) indicated dysphagia. VHI assessed the
influence of voice abnormality on quality of life
in three dimensions: physical, functional, and
emotional. The patients were asked about the
frequency of certain feelings: O point for never,
1 point for occasionally, 2 points for some-
times, 3 points for almost always, and 4 points
for always. The subjects were explained about
the content based on their educational level
and asked to answer the questions based on
the actual situation [12]. SIS was evaluated by
observing the required time for drinking 30mL
of warm water when the patient sat up, and
whether they coughed during drinking. The
results were scored between 0 and 4 as fol-
lows: O point if they finished drinking 30 mL
water at once, 1 point if they finished the drink-
ing in two times but without coughing, 2 points
if they finished the drinking at once but with
coughing, 3 points if they finished the drinking
in two or more times and with coughing, and 4
points if they were not able to finish drinking
and there was frequent coughing.
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The incidence of postoperative complications,
such as hypocalcemia, wound infection, and
numbness of hands and feet in the two groups
were observed. Total incidence of complica-
tions (%) = cases with complications/total num-
ber of cases *100%.

Statistical methods: Statistical software SPSS
26.0 was used for statistical analysis. The mea-
sured data were expressed as (X * sd). The
inter-group and intra-group comparisons of
measured data were carried out by the paired
t-test and independent sample t test. The enu-
meration data were expressed as n (%). The
inter-group and intra-group comparisons of
enumeration data were carried out by the x2
test. The scores of VAS at different time points
were tested for homogeneity of variance by re-
peated measures ANOVA. Pairwise comparison
was performed by post hoc Bonferroni. P<0.05
was considered statistically significant.

Results
Comparison of general information

The OG included 24 males and 31 females,
with an average age of 41.3+7.3 years, an aver-
age course of disease of 3.43+1.47 years, and
an average body mass index (BMI) of 24.98+
1.39 kg/m?2. There were 28 cases with a lesion
in the left and 27 cases in the right in the OG,
with an average tumor diameter of 0.74+0.16
cm. The CG included 22 males and 33 females,
with an average age of 40.947.2 years, an aver-
age course of disease of 3.14+1.25 years, and
an average BMI of 24.98+1.39 kg/m?. There
were 32 cases with a lesion in the left and 23
cases in the right in the CG, with an average
tumor diameter of 0.72+£0.13 cm. There was no
obvious difference in age, course of disease,
BMI, tumor location, or tumor diameter between
the two groups. See Table 1.

Comparison of clinical indicators

Significant differences were found in clinical
indicators (operation time, intraoperative blood
loss, extubation time, and hospitalization time)
between the two groups (all P<0.05). See Table
2.

Comparison of pain degree

There was no significant difference in the pre-
operative VAS scores between the two groups.
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Table 1. Comparison of general information between the two groups (X + sd)

Index Observation group Control group t P

Case (n) 55 55

Age (year) 41.6+7.3 40.9+£7.2 7.164 0.259

Male: female 24:31 22:33 0.149 0.699

Course of disease (year) 3.43+1.47 3.14+1.25 2.351 0.194

BMI (kg/m?) 24.52+1.33 24.98+1.39 1.773 0.079

Tumor location Left 28 32 9.783 9.783
Right 27 23

Tumor diameter (cm) 0.74+0.16 0.72+0.13 7.302 0.129

Note: BMI: Body Mass Index.

Table 2. Comparison of clinical indicators between the two groups (X + sd)

Index Observation group Control group t P
Case (n) 55 55

Operation time (min) 108.95+10.34 119.15+10.49 11.240 <0.001
Intraoperative blood loss (mL) 21.37+6.51 28.76+5.98 9.573 0.010
Extubation time (d) 3.59+0.74 4.43+0.88 13.392 <0.001
Hospitalization time (d) 5.12+0.68 7.52+0.79 6.570 <0.001

Il Observation group
Control group

VAS (points)
.
*
:

Figure 1. Comparison of pain degree between the
two groups. Compared with control group at the
same time, ""“P<0.001. VAS: Visual Analogue Scale.

The VAS scores one day, two days, and three
days after operation in the OG were lower than
those in the CG (all P<0.001). See Figure 1.

Comparison of negative emotions
There was no significant difference in the pre-

operative SDS and SAS scores between the two
groups. The postoperative SDS score and SAS
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score in the OG were lower than those in the CG
(all P<0.001). See Table 3.

Comparison of recurrent laryngeal nerve injury

After treatment, there were 2 cases of tempo-
rary recurrent laryngeal nerve injury (3.64%)
and 1 case of permanent recurrent laryngeal
nerve injury (1.82%) in the OG. Among them, 2
cases (3.64%) were with unilateral injury and 1
(1.82%) with bilateral injury. In the CG, there
were 12 cases of temporary recurrent laryngeal
nerve injury (21.82%) and 7 cases of perma-
nent recurrent laryngeal nerve injury (12.73%).
Among them, unilateral injury was found in 14
cases (25.45%) and bilateral injury in 5 case
(9.09%). The incidence of recurrent laryngeal
nerve injury in the OG was lower than that in the
CG (P<0.001). See Table 4.

Analysis of related factors of recurrent laryn-
geal nerve injury: There were 22 cases of post-
operative recurrent laryngeal nerve injury in the
110 patients with thyroid cancer. The univari-
ate analysis showed that the tumor diameter,
the extubation time, and the hospitalization
time in the patients with recurrent laryngeal
nerve injury were longer than those in patients
without nerve injury (all P<0.05). The propor-
tion of patients undergoing radical resection for
papillary thyroid cancer was higher in the group
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Table 3. Comparison of negative emotions between the two groups

(score, X + sd)

The operation time, intraoper-
ative blood loss, extubation

Observation Control
group group

Index

time, and hospitalization time
P are of great value in evaluat-

Case (n) 55 55

SDS score Before treatment 59.80+4.57 60.71+5.62 0.829 0.481
After treatment  39.25+5.00 45.68+4.47 7.280 <0.001

SAS score Before treatment 61.45+4.23 61.79+3.91 0.751 0.562
After treatment  44.16+4.02 54.28+3.89 7.994 <0.001

ing the surgical effects. The
results of this study showed
that the operation time, intra-
operative blood loss, extuba-
tion time, and hospitalization

Note: SDS: Self-Rating Depression Scale. SAS: Self-Rating Anxiety Scale.

with recurrent laryngeal nerve injury than that
in the group without. See Table 5.

Multivariate logistic regression analysis of fac-
tors associated with recurrent laryngeal nerve
injury: Multivariate Logistic regression analysis
showed that GETAN was a protective factor
against recurrent laryngeal nerve injury in pa-
tients with thyroid cancer (P<0.05). See Table
6.

Comparison of vocal and swallowing dysfunc-
tion

The incidences of vocal and swallowing dys-
function in the OG were noticeably lower than
those in the CG one week and one month after
operation (all P<0.001). See Table 7.

Comparison of postoperative complications

The incidences of postoperative complications,
like hypocalcemia, wound infection, and numb-
ness of hands and feet in the OG were consid-
erably lower than those in the CG (all P<0.001).
See Table 8.

Discussion

Thyroid cancer has a high clinical incidence and
poor prognosis. Surgery is currently the main
treatment for thyroid cancer. It has been found
that recurrent laryngeal nerve injury is a major
complication of conventional open thyroid sur-
gery [16]. The injury of the recurrent laryngeal
nerve can easily affect patients’ vocal and
swallowing function, resulting in a series of
complications like hoarseness and dysphagia.
This seriously impacts patients’ life quality and
prognosis [17]. GETAN has the advantages of
small incision and good aesthetic effect. It is
highly accepted by patients in clinical practice.
Due to the difficulty of the operation, this surgi-
cal technique is in the stage of clinical explora-
tion [18, 19].
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time of the patients in the OG
were lower than those in the
CG. This suggested that the
therapeutic effect and safety of GETAN were
better than those of conventional open thyroid
surgery. This was consistent with the results of
Zheng et al. [20].

The VAS score was an important index for clini-
cal determination of pain degree [21]. The
results of this study showed the VAS scores of
patients in the OG were lower than those in the
CG at one, two, and three days after treatment.
This indicated that patients who underwent
GETAN suffered less pain than patients who
underwent conventional open thyroid surgery.
This was like the results of Zhang et al. [22].

Anxiety and depression are common negative
emotions in patients after thyroid cancer sur-
gery. SDS score and SAS score are important
evaluation indicators of negative emotions in
patients. The SDS and SAS scores are inversely
proportional to the patient’'s mental health
[23]. In this study, the SDS and SAS scores of
patients in the OG were lower than those in the
CG. This indicated that patients who underwent
GETAN had less postoperative negative emo-
tions than patients who underwent convention-
al open thyroid surgery.

As for the postoperative recurrent laryngeal
nerve injury, its incidence in the OG was lower
than that in the CG. Multivariate logistic re-
gression analysis showed that GETAN was a
protective factor against recurrent laryngeal
nerve injury in patients with thyroid cancer. It
indicated that GETAN had a more protective
effect on recurrent laryngeal nerve injury than
conventional open thyroid surgery. It can
reduce the incidence of postoperative recur-
rent laryngeal nerve injury. This study adopted
the operation strategy of “one point, two sur-
faces, and three lines”. “One point” referred to
the breakthrough point which was the starting
point of inferior thyroid artery posterior to the
cervical sheath. From this point, we tried to find
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Table 4. Comparison of recurrent laryngeal nerve injury between the two groups [n (%)]

Observation  Control

Index X2 P
group group
Case (n) 55 55
Recurrent laryngeal nerve injury  Temporary recurrent laryngeal nerve injury 2 (3.64) 12(21.82) 7.682 <0.001
Permanent recurrent laryngeal nerve injury 1(1.82) 7(12.73) 2.914 <0.001
Unilateral injury 2 (3.64) 14 (25.45) 17.260 <0.001
Bilateral injury 1(1.82) 5(9.09) 21.993 <0.001

Table 5. Analysis of related factors of recurrent laryngeal nerve injury

recurrent laryngeal Non-recurrent laryngeal

Group o - t P
nerve injury group nerve injury group

Case (n) 22 88

Age (year) 42.1+7.9 39.7+7.1 1.386 0.168

Male: female 9:13 37:51 0.009 0.932

Course of disease (year) 3.52+1.52 3.11+1.22 1.341 0.183

BMI (kg/m?) 25.02+1.42 24.62+1.33 1.245 0.215

Tumor Location Left 14 46 0.917 0.338
Right 8 42

Tumor diameter (cm) 0.704+0.12 2.238 0.027

Surgical Methods  Radical resection 19 33 14.758 <0.001
GETAN 3 49

Operation time (min) 116.23+10.42 113.22+10.54 1.201 0.232

Intraoperative blood loss (mL) 26.83+5.72 24.72+6.21 1.447 0.158

Extubation time (d) 4.23+0.83 3.82+0.81 2112 0.037

Hospitalization time (d) 7.22+0.73 6.72+0.74 2.842 0.005

Note: GETAN: Gasless Endoscopic Thyroidectomy Through an Axillary Approach.

Table 6. Multivariate Logistic regression analysis of factors associated with recurrent laryngeal nerve

injury

Factors B SE Wald OR (95% CI) P
Tumor diameter (cm) 0.892 0.723 1.053 2.212 (0.599-9.931) 0.323
Surgical methods -1.923 0.745 7.636 0.721(0.467-0.821) 0.033
Extubation time (d) 0.182 0.734 0.092 0.876 (0.285-2.925) 0.643
Hospitalization time (d) 0.945 0.719 1.028 2.032 (0.682-8.923) 0.291

the prevertebral prefascial space layer (surface
one), which was used as the operative surface
to separate the esophagus and the dorsal thy-
roid gland to the anterior tracheal space (sur-
face two). The transition from the prevertebral
prefascial space to the anterior tracheal space
followed the “three lines”, the recurrent laryn-
geal nerve, the inferior thyroid artery, and the
esophagus and thyroid space. After separation,
the thyroid and lymph node tissues in the cen-
tral region were excised. The lymph nodes in
the region VIl were thoroughly dissected by the
traction of thyroid and lymph node tissues. This
method thoroughly cleaned the lymph nodes in
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the central region, and was beneficial to the
functional protection of the parathyroid gland
and recurrent laryngeal nerve. This was a surgi-
cal method worthy of clinical promotion. In clini-
cal practice, the recurrent laryngeal nerve inju-
ry can often affect the vocal and swallowing
function, resulting in voice disorders and dys-
phagia. This study found that the incidences of
vocal and swallowing dysfunction in the OG one
week and one month after the operation were
lower than those in the CG. This indicated that
patients who underwent GETAN had better
vocal and swallowing function and better quali-
ty of life than those who underwent convention-
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Table 7. Comparison of vocal and swallowing dysfunction between the two groups [n (%)]

Index Observation group  Control group X2 P

Case (n) 55 55

One week after Operation ~ Vocal dysfunction 1(1.82) 8 (14.55) 1.190 <0.001
Swallowing dysfunction 1(1.82) 6 (10.91) 4.654  <0.001

One month after Operation  Vocal dysfunction 0 (0.00) 2 (3.64) 0.982 <0.001
Swallowing dysfunction 0 (0.00) 1(1.82) 1.270 <0.001

Table 8. Comparison of postoperative complications between the

two groups [n (%)]

sion; reduce the incidence of
recurrent laryngeal nerve inju-

Observation  Control

ry; and decrease the incidence
of vocal and swallowing disor-

Index X2 P
group group

Case (n) 55 55

Hypocalcemia 1(1.82) 5(9.09) 21.054 <0.001

Wound infection 1(1.82) 4(7.27) 18.212 <0.001

Numbness in hands and feet 0 (0.00) 1(1.82) 23.870 <0.001

Total incidence 2(3.64) 10(18.18) 24.901 <0.001

ders and complications such
as hypocalcemia, wound infec-
tion, and numbness of hands
and feet, showing a clear cura-
tive effect. It is worthy of clini-

al open thyroid surgery. This agreed with a pre-
vious research conclusion [24].

Hypocalcemia, wound infection, and numbness
of hands and feet are common postoperative
complications of thyroid cancer, which serious-
ly affect the prognosis of patients. Studies
showed that the incidence of transient hypocal-
cemia after thyroid cancer surgery was 6.9%-
49.0%, and the incidence of permanent hypo-
calcemia was 3.0% [6, 7]. Wound infection and
numbness of hands and feet reflected the prog-
nosis of patients after the operation. In this
study, the total incidence of postoperative com-
plications in the OG was lower than that in the
CG. This suggested that GETAN resulted in
fewer postoperative complications than con-
ventional open thyroid surgery and led to better
prognosis. This was consistent with the previ-
ous research results [25].

This study had some limitations, such as limit-
ed sample size and the retrospective research
design, which can cause certain bias in the
results. In the future, we will verify the results of
this study through a multi-center study with a
larger sample size or a prospective study, aim-
ing to discover more evidence on GETAN for the
treatment of thyroid cancer.

To conclude, GETAN had an obvious therapeu-
tic effect in patients with thyroid cancer. This
approach can relieve pain, anxiety, and depres-
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cal application.
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