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Prophylactic central lymph node
dissection in cNO papillary
thyroid cancer: a comparative
study of via breast and transoral
approach versus via breast
approach alone

Rongliang Qiu*? and Jinbo Fu'*

The School of Clinical Medicine, Fujian Medical University, Fuzhou, China, 2Department of General
Surgery, Zhongshan Hospital, Xiamen University, Xiamen, China

Background: Papillary thyroid cancer (PTC) progresses slowly and has a good
prognosis, while the prognosis is worse if combined with central neck lymph
node metastasis at an early stage. The different endoscope approaches may
affect the thoroughness of lymph node dissection. This study aimed to compare
the clinical efficacy and safety of prophylactic central lymph node dissection
(CLND) for cNO PTC performed via breast and transoral approach versus via
breast approach alone.

Materials and methods: A retrospective analysis of the surgical data of 136
patients with stage cNO PTC was performed from August 2020 to December
2022. Among them, 64 underwent the breast and transoral approach (combined
approach group), and 72 underwent the breast approach alone (breast approach
group). The relevant indexes of surgery, the number of lymph nodes dissected,
the occurrence of postoperative complications, and the cosmetic satisfaction of
incision were statistically compared between the two groups.

Results: The operation time of the combined approach group was 156.4 +
29.8 min, significantly longer than that of the breast approach group, 119.6 +
55.9 min, and the difference was statistically significant (P<0.05). The two groups
of patients were compared in terms of intraoperative bleeding, postoperative
drainage, hospitalization time, incision cosmetic satisfaction, and the occurrence
of postoperative complications, and the differences were not statistically
significant (P>0.05). The total number of lymph nodes retrieved in the central
area (10.6 + 7.1) and the number of positive lymph nodes (4.6 + 4.9) in the
combined approach group were significantly more than those in the breast
approach group (7.4 + 4.8, 1.6 + 2.7), and the difference was statistically
significant (P<0.05). The difference between the two groups in terms of the
number of negative lymph nodes was not statistically significant (P>0.05).

Conclusions: The study demonstrated that choosing the breast combined
transoral approach for prophylactic CLND of cNO PTC could more thoroughly
clear the central area lymph nodes, especially the positive lymph nodes, which
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could help in the evaluation of the disease and the guidance of the treatment,
while not increasing the postoperative complications. It provides a reference for
clinicians to choose the appropriate surgical approach and also provides new
ideas and methods for prophylactic CLND in patients with cNO PTC.

KEYWORDS

papillary thyroid cancer, via breast and transoral approach, via breast approach alone,
central lymph node dissection, thyroidectomy

1 Introduction

Cancer, a significant global public health event, is the second
leading cause of death in the United States. According to global
cancer statistics, thyroid cancer, which has the highest incidence of
oncologic diseases, has an estimated 43,720 new cases in 2023 (1, 2).
In recent years, with the increasing popularity of diagnostic imaging
and ultrasound-guided fine-needle aspiration biopsy, the prevalence
and detection of thyroid cancer have increased significantly, and
surgical intervention remains the first-line treatment strategy for
patients with thyroid malignancies (3). With the continuous
improvement of endoscopic examination instruments, the
concept of minimally invasive cosmetic surgery, and the
emergence of various surgical techniques, endoscopic
thyroidectomy can now fully meet the needs of young patients for
scarless neck surgery (4). However, while laparoscopic thyroid
surgery is widely carried out in centers at home and abroad due
to its advantages, such as minor trauma, naturally shielded
incisions, and sound cosmetic effects, there are also some
problems and controversies. For example, differentiated thyroid
cancer has a higher rate of lymph node metastasis, and lymph node
metastasis is associated with higher local recurrence and distant
metastasis, becoming a problem that troubles thyroid surgeons (5).
The relevance of cervical lymph node dissection in patients with
clinically or imaging-evident lymph nodes is well established (6-8).
The American Thyroid Association guidelines recommend routine
prophylactic central lymph node dissection (CLND) in patients
with the stage of T3 or T4 tumors because of the increased risk of
nodule metastasis in patients with lesions 4 cm or more in diameter
(9). However, nowadays, there is controversy over whether
prophylactic CLND should be performed for no lymph node
metastasis (i.e., cNO) papillary thyroid cancer (PTC). The purpose
of this article is to explore the advantages and disadvantages of via
breast and transoral approach versus via breast approach alone for
laparoscopic central zone lymph node dissection for thyroid cancer
in terms of surgical-related indexes, complication rates, the
cosmetic satisfaction of incision and the number of lymph nodes
dissected, and to report our main results and conclusions, to
provide a reference basis for the clinicians.
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2 Material and methods
2.1 General information

334 thyroid patients admitted to the Department of General
Surgery of Zhongshan Hospital of Xiamen University from August
2020 to December 2022 were retrospectively analyzed, and patients
were screened according to the inclusion and exclusion criteria,
finally, 136 patients with PTC were used as study subjects. The
flowchart of eligible patients is shown in Figure 1. The surgical
approach was selected according to the patients’ s wishes; 64 cases
were in the combined approach group, which used the approach of
breast combined with the transoral approach; 72 cases were in the
breast approach group, which used the approach of breast approach
alone. There were 18 males and 46 females in the combined
approach group, aged 15-57 (35.3 + 10.6), and 17 males and 55
females in the breast approach group, aged 20-65 (38.1 * 8.6).
Preoperative primary thyroid lesions were diagnosed by
ultrasound-guided thyroid fine-needle aspiration pathology. There
were preoperative neck or thyroid ultrasounds, cervical computed
tomographic enhancement scans, laryngoscopy, and other related
examinations. Postoperative pathology showed PTC. The general
data of the two groups of patients, such as age, gender, body mass
index (BMI), tumor size, tumor location, etc., were recorded. The
difference between the general data of the two groups was not
statistically significant (P>0.05) and was comparable. The details are
shown in Table 1.

The Medical Ethics Committee of Zhongshan Hospital,
Affiliated with Xiamen University, Xiamen, China, approved this
study. As this study was retrospective, informed consent was
not required.

2.2 Inclusion and exclusion criteria

The inclusion criteria were as follows: @Preoperative
ultrasound-guided fine-needle aspiration biopsy of the thyroid
gland was performed to confirm the diagnosis of PTC; @No
obvious enlarged and fused lymph nodes in the central area on
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FIGURE 1

The flowchart of eligible patients.

preoperative examination; no apparent enlarged lymph nodes in the
upper mediastinum and lateral cervical area; ®Tumor diameter was
less than 4 cm, and there was no invasion of the trachea, esophagus,
and other vital surrounding tissues and structures.

The exclusion criteria were as follows: © Those with a history of
neck surgery or radiation; @ Those with coagulation and bleeding
dysfunction; ® Those with severe organic diseases who cannot
tolerate surgery; @ Those with hyperthyroidism or third-degree
thyroid enlargement; ® Pregnancy and lactation women.

TABLE 1 Comparison of the general data between the two groups.

2.3 Surgical procedures and
postoperative management

A tracheal tube with nerve monitoring was placed via the oral
route and fixed in the right corner of the patient’s mouth. General
anesthesia was applied by tracheal intubation. The patient is placed
in a natural supine position, with padding placed under the
shoulders and a slight stretch of the neck. A prophylactic
antibiotic course (Cefazolin Sodium, 2 g with 0.9% normal saline,

Combined approach Breast approach Statistic P value
group (n=64) group (n=72)
Mean Age (years) 353 + 10.6 38.1 + 8.6 -1.688 0.094
Age range (years) 15.0-57.0 20.0-65.0
Sex 0.361 0.548
Female 46 (71.9) 55 (76.4)
Male 18 (28.1) 17 (23.6)
BMI (kg/mz) 232+28 237+ 3.5 -0.880 0.381
MLD (days) 30.0 (14.0-100.0) 35.5 (17.5-150.0) -1.585 0.113
Tumor size (cm) 1.2 (0.8-2.2) 0.9 (0.7-1.6) -1.654 0.098
Tumor location 4.373 0.112
Left 25 (39.1) 25 (34.7)
Right 19 (29.7) 33 (45.8)
Both 20 (31.3) 14 (19.4)
BMI, body mass index; MLD, mean length of disease.
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100 mL) was required to be started 30 min before surgery in the
combined approach group and not in the breast approach
group (10).

Thyroidectomy with prophylactic CLND by breast approach
alone: The cervical thyroid surgery space was first established by the
breast approach. A 1.0-cm incision was made at the midpoint
before both nipples up to the depth of the deep fascial surface; the
blunt stripping probe separated the deep and superficial fascia
directly upward and outward until the lateral edge reached
the line between the nipple and the outer edge of the
sternocleidomastoid muscle, and the upper edge reached the
lower edge of clavicle. After placement of a 10-mm trocar and
endoscope, CO2 inflation was performed and the pressure was
maintained at 8 mmHg to create a subcutaneous space. A 0.5-cm-
long skin incision was made on each areola, a 5-mm trocar was
inserted upward, and the Ultracision Harmonic scapel was directed
upward to separate neck plasty deep surface and create an anterior
cervical operating space in the deep layer of the platysma, which
extended upward to the lower edge of the thyroid cartilage and
laterally until the sternocleidomastoid muscle was exposed. After
incising the white line of the neck through the breast approach, the
chief surgeon separates the cervical muscles bilaterally and
performs a thyroidectomy of the affected side or both sides with
the Ultracision Harmonic scapel. The working space was then
expanded to the lateral edge of the ipsilateral carotid sheath, up
to the level of the hyoid bone. Lymph node dissection was
performed in the central region (including the anterior larynx,
anterior trachea, and paratrachea), and the recurrent laryngeal
nerve was completely exposed. When the lower pole and
paratracheal lymph nodes are removed, the lymph nodes and fat
tissue should be pulled upward to the thymus. Finally, after careful
inspection for surgical bleeding, the cervical white line was sutured
and drains were placed.

Thyroidectomy with prophylactic CLND by combined breast
and transoral approach: First, affected and bilateral thyroidectomies
plus prophylactic CLND were performed as in the breast approach
group. Then, the operating path of the transoral approach was
established on the patient’s cephalic side. The three-hole approach
method was used to make an incision of about 0.5 cm in length in
each of the vestibule of the oral cavity and the lateral side of the cusp
teeth on both sides, avoiding the chin nerve, and after blunt
separation with scissors, three 5-mm Trocars were placed for
downward puncture and placement into the anterior cervical
operating space that had already been established by breast
approach to continue the lymph node clearance in the remnant
central area. Finally, the cervical white line was closed, and a drain
was placed through the breast approach.

All patients were started on a liquid diet after 6 hours of
postoperative fasting. A 3-day course of antibiotic prophylaxis
(concentrated tinidazole gargles) was administered for the
patients of the combined approach group, and none were needed
in the breast approach group. Parathyroid hormone and serum
calcium levels were routinely checked on the second postoperative
day. The drain was removed when the postoperative drainage was
less than 15 ml/d. Postoperative complications were graded
according to the Clavien-Dindo classification (11) and included
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infection, postoperative bleeding, transient and permanent
recurrent laryngeal nerve paralysis, transient and permanent
hypoparathyroidism, accessory nerve injury, chyle leak, and so
on. Complications were monitored for rapid recognition and
prompt management. All patients received thyroid-stimulating
hormone suppression therapy after surgery.

2.4 Observation indicators and fellow-
up plan

Surgery-related indexes, including intraoperative blood loss,
operation time, postoperative drainage, hospitalization time, and
the number of lymph nodes dissected in the central area, were
recorded in both groups to assess the clinical efficacy of the surgery.
Follow-up observations were made and the occurrence of
postoperative complications in both groups was recorded to
assess the safety of the procedure.

The first follow-up of the patients was completed in the
outpatient clinic at 1 month postoperatively. The second follow-
up was at 6 months postoperatively, and patients were asked about
their incision satisfaction and postoperative discomfort by
questionnaire or telephone. The cosmetic satisfaction of the
incision is evaluated using the visual analog scale. There are three
levels of incision satisfaction: 0-3 points are dissatisfied, 4-6 points
are generally satisfied, and 7-10 points are very satisfied.

2.5 Statistics

Data processing and analysis were completed using SPSS 26.0
statistical software. Measurement data were expressed as mean +
standard deviation(x™ + s). Normally distributed data were
compared using the independent sample t-test, and non-normally
distributed data were compared using the Humantney U test. Count
data were expressed as n (%), and comparisons between groups
were made using the chi-square or Fisher’s exact test. P<0.05
indicates that the difference is statistically significant.

3 Results

A total of 136 patients in both groups underwent successful
completion of thyroidectomy and CLND without intermediate
open thyroidectomy.

3.1 Surgical outcomes comparison

The operation time of the combined approach group was
156.4 + 29.8 min, significantly longer than that of the breast
approach group, 119.6 * 55.9 min, and the difference was
statistically significant (P<0.05). The difference was not
statistically significant when comparing the two groups in terms
of intraoperative blood loss, hospitalization time, and postoperative
drainage (P>0.05). See Table 2 for details.
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TABLE 2 Surgical outcomes comparison of the two groups.

10.3389/fendo.2024.1356739

Combined approach Breast approach P value
group (n=64) group (n=72)
Operation time (minutes) 156.4 + 29.8 119.6 + 55.9 4.854 <0.001
Intraoperative blood loss (ml) 31.3+£109 324+92 -0.683 0.496
Postoperative drainage (ml) 152.3 + 45.7 155.3 + 80.1 -0.266 0.791
Hospitalization time (days) 73+22 7.7 £25 -1.055 0.293

In the combined approach group, there were 52 cases of
metastatic lymph nodes (52/64, 81.3%), and the total lymph
nodes retrieved from the central area were 10.6 + 7.1, of which
6.0 £ 5.1 were negative and 4.6 + 4.9 were positive lymph nodes;
Thirty cases in the breast approach group showed metastasis (30/70,
42.9%), and the total lymph nodes retrieved from the central area
were 7.4 + 4.8, of which 5.6 + 4.5 were negative and 1.6 + 2.7 were
positive lymph nodes. The combined approach group cleared more
total lymph nodes and more positive lymph nodes in the central
area than the breast approach group, and the difference was
statistically significant (P<0.05); the number of negative lymph
nodes cleared was not statistically significant when comparing the
two groups (P>0.05). For details, see Table 3.

3.2 Complications comparison

In assessing the safety of the procedure, the results related to
postoperative complications and other related outcomes were
compared between the two groups. There was no statistically
significant difference between the combined approach group and
the breast approach group in terms of postoperative complications
such as infection, postoperative bleeding, transient and permanent
recurrent laryngeal nerve palsy, transient and permanent
hypoparathyroidism, accessory nerve injury, and chyle leak
(P>0.05). For details, see Table 4.

3.3 Follow-up results

The cosmetic results were followed up at one month
postoperatively, and a questionnaire scale was completed based
on the patient’s satisfaction with the cosmetic results. It was found
that the comparison of incision cosmetic satisfaction in the
combined approach group compared to the breast approach
group was not statistically significant (P>0.05). The incision score

TABLE 3 Pathological results of lymph node dissection of the two groups.

Combined approach

group (n=64)

in the combined approach group (8.3 £ 1.1) compared to the breast
approach group (7.9 * 1.4), and the difference was not statistically
significant (P>0.05). For details, see Table 5 and Figure 2.

4 Discussion

As the most common endocrine tumor worldwide, the
incidence of thyroid cancer is increasing year by year, among
which PTC is the most common type, accounting for about 85-
95% of overall thyroid cancers (12). Though PTC progresses slowly
and has a good prognosis, it tends to have a poorer prognosis if
combined with lymph node metastasis in the central neck at an
early stage (13, 14). Currently, there is disagreement in the
management of patients with clinically negative lymph nodes
both at home and abroad, especially in the treatment of whether
to perform prophylactic CLND for ¢NO PTC. Different surgeons
will adopt different management protocols. The 2015 version of the
American Thyroid Association guidelines do not recommend
routine prophylactic CLND, and its view is mainly based on the
lack of sufficient evidence to support that prophylactic CLND is
effective in reducing the recurrence rate and, on the contrary, may
increase the potential surgical risk of patients (9, 12, 15, 16).
However, Chinese guidelines for thyroid cancer have been
advocating an aggressive treatment regimen, arguing that with
preoperative and intraoperative risk assessment, as well as fine
intraoperative dissection with effective preservation of the
parathyroid glands and recurrent laryngeal nerves, prophylactic
CLND along with resection of the primary lesion is justified because
PTC lymph node metastasis is not uncommon (17). This study
aimed to compare the difference between the combined approach
group and the breast approach group during prophylactic CLND
for ¢NO PTC at the laparoscopic level.

Feasibility and safety are the primary considerations in
evaluating surgical procedures. In our study, the two groups did
not show statistical differences in terms of intraoperative blood loss,

Breast approach
group (n=72)

Negative LN 6.0 £5.1 5.6 £4.5 0.510 0.611
Positive LN 4.6 +49 1.6 £2.7 4.350 <0.001
Total Retrieved LN 10.6 £ 7.1 74 +48 3.003 0.003

LN, lymph node; CLND, central lymph node dissection;.
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TABLE 4 Comparison of the postoperative complications between the two groups.

Combined approach

Breast approach

P value

group (n=64)

group (n=72)

Postoperative bleeding 0 (0.0) 0 (0.0) - -

TRLN 7 (10.9) 2(2.8) 2.450 0.118
PRLN 3(4.7) 0 (0.0) 1.620 0.203
TH 20 (31.3) 16 (22.2) 1.419 0.234
PH 0 (0.0) 0 (0.0) - -

Infection 1(1.6) 1(1.4) - >0.999
Accessory nerve injury 8 (12.5) 6 (8.3) 0.637 0.425
Chyle leak 3(4.7) 3(4.2) <0.001 >0.999

TRLN, transient recurrent laryngeal nerve paralysis; PRLN, permanent recurrent laryngeal nerve paralysis; TH, transient hypoparathyroidism; PH, permanent hypoparathyroidism.

length of the hospital stay, postoperative drainage, and the
occurrence of postoperative complications, and these results
suggest that both approaches are safe and feasible. However, we
noticed that the operation time was longer in the combined
approach group compared to the breast approach group. The
possible reasons for this are as follows: first, the combined
approach group is based on the breast approach group with the
addition of a transoral approach to complete the additional
clearance of the central lymph nodes, which increased the
operation time and difficulty to a certain extent. Second, the
transoral approach involves dissecting the sub-chin region from
the cephalad to the peduncle in a blind field, which requires the
operator to have skillful surgical operation and rich anatomical
knowledge, especially when dissecting the upper pole of the thyroid
gland, preserving the parathyroid glands and the recurrent
laryngeal nerve. Finally, the transoral approach has a small
operating space, and the narrow operating space increases the
possibility of collision between instruments, making the lens more
susceptible to contamination, and frequent scrubbing of the lens
increases the precision of the operation.

Lymph node clearance is another example of effectiveness.
The number of CLND in the breast approach group in this study
was 7.4 £ 4.8, which is comparable to the average CLND reported by
other scholars [6.15 +4.90 (18), 7.3 + 3.9 (19), and 7.53 + 0.67 (20)],
so it is reasonable to believe that the CLND by the breast approach
achieves the same extent of dissection as that reported by scholars
both nationally and internationally. However, we observed that the
mean number of lymph nodes in the central area of the breast

TABLE 5 Comparison of cosmetic effects of the two groups.

approach group was lower than that of traditional open surgery on
the neck [10.87 + 6.43 (21), 10.71 + 5.17 (22), 10.1 + 6.98 (23)]. This
may be due to the presence of the sternal pedicle and clavicle
obstructing the visual field and operating space in the breast
approach group, which makes the CLND under complete
endoscopic approach blind and may not be able to achieve
complete clearance, especially in patients with preoperative upper
mediastinal and retroclavicular lymph node enlargement, which is
an absolute contraindication to this approach (24-26).

In this study, the mean number of CLND in the combined
approach group was 10.6 + 7.1, which was not different from that
reported in previous studies [10.3 + 4.6 (27), 11.3 + 7.3 (28)]. At the
same time, we observed no difference in the mean number of central
lymph nodes cleared in the combined approach group compared
with traditional open surgery on the neck [10.87 + 6.43 (21), 10.71 +
5.17 (22), 10.1 + 6.98 (23)]. However, it is noteworthy that the
combined approach group had a greater mean number of central
zone lymph nodes compared to the transoral approach alone [7.00
+4.08 (29), 8.24 + 4.88 (24), 6.1 * 4.1 (30)]. In addition, our study
also found that more central lymph nodes were cleared in the
combined approach group than in the breast approach group, and
the number of positive lymph nodes cleared was also higher. This
finding may reveal the advantages of the transoral approach over
other endoscopic approaches. The unique perspective of the
transoral approach to endoscopic thyroid surgical operation can
be taken into account from the cephalic side to the foot side, and
there is no blindness to the retrosternal and retroclavicular
operating space, which just makes up for the deficiencies that

Combined approach Breast approach tor 2 P value
group (n=64) group (n=72)
Incisional cosmetic satisfaction 3.745 0.053
Dissatisfaction 0 (0.0) 0 (0.0)
General satisfaction 7 (10.9) 17 (23.6)
Very satisfactory 57 (89.1) 55 (76.4)
Cosmetic effect score 83+ 1.1 79+ 14 1.784 0.077
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FIGURE 2

At one month postoperatively: pictures of the transoral approach and the breast approach incision. (A) Oral scar from the transoral approach.

(B) Three incisions in the breast approach to thyroid surgery.

exist in the breast approach, as well as easier access to both the
bilateral thyroid glands and the central compartments. In the
combined approach group, the central lymph nodes were cleared
through the transoral approach on top of the breast approach
group, so more lymph nodes and positive lymph nodes were
cleared in the central area, which was in line with our
expectation, and it can be seen that the central lymph nodes of
the breast approach are indeed challenging to be cleared entirely
due to the existence of a blind zone. In addition, another advantage
of the transoral approach is the complete scarlessness of the surface
skin. Therefore, we believe that the combined approach can achieve
good results in the radical treatment of tumors while taking into
account the aesthetics.

The poor cosmetic outcome and long “L”-shaped or transverse
curved neck scars resulting from traditional open neck surgery are
important factors that contribute to the decreased quality of life of
patients in the postoperative period (31). Therefore, while ensuring
the safety and thoroughness of the surgery, choosing a less invasive
thyroidectomy with a naturally obscured incision and a good
cosmetic result can greatly improve the patient’s postoperative
quality of life (32). There was no statistically significant difference
in incision cosmetic satisfaction between the combined approach
group compared to the breast approach group. Although the
combined approach group has an increased surgical incision for
the transoral approach compared to the breast approach group, the
surgical incision for the transoral approach is completely obscured
and completely scarless for thyroid surgery. However, surgical site
infections are a special concern with transoral approach endoscopic
thyroid surgery. Since the transoral approach involves the normal
flora of the oral cavity, there is a risk of infection that will result in
the conversion of a traditionally clean wound for thyroid surgery
into a clean-contaminated wound (20, 33). Although previous
studies have shown a low overall incidence of wound infections,
prevention cannot be ignored (20). Therefore, in this study,
prophylactic measures such as the use of specific antibiotics in the
perioperative period and the administration of antibiotic mouth
rinses for 3 days postoperatively were used to prevent postoperative
infectious complications. Although no complications of
postoperative infections occurred in this study, further studies are
needed to determine the optimal dose and duration of antibiotics in
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the future. To minimize the occurrence of postoperative
complications, based on adequate preoperative communication
and evaluation, we performed fine dissection during the operation
and used nerve monitoring instruments to monitor the recurrent
laryngeal nerve, superior laryngeal nerve, vagus nerve,
parasympathetic nerve, and phrenic nerve during the operation,
to effectively preserve the parathyroid glands and nerves. In
addition, postoperative complications are closely monitored for
rapid recognition and timely management.

Although it is currently recognized that the central neck region
is the first stop for cervical lymph node metastasis of thyroid
cancer, i.e., the sentinel lymph nodes, followed by ipsilateral
cervical zone lymph nodes, then contralateral cervical zone
lymph nodes as well as mediastinal lymph nodes (15), however,
international indications and technical specifications for
endoscopic CLND for thyroid cancer are still lacking. Cervical
CLND is the clearance of all lymph nodes adipose tissue in the
paratracheal, anterior laryngeal, and paratracheoesophageal areas,
i.e., posterior to the sternal stalk over the unnamed artery (34).
Prophylactic sweeping during surgery must be performed
thoroughly on the central zone lymph nodes according to the
site of the tumor, which ranges from the lateral to the carotid
sheath, the medial to the trachea, the superior border to the hyoid
bone, and the inferior border to the unnamed artery (35). The
difference between the anatomical structures of the right and left
sides should be noted during the sweep to minimize the omission
of lymph nodes that may metastasize.

The limitations of this study are the small sample size and short
follow-up period, which failed to comprehensively assess the effects
of the two surgical approaches on patients’ long-term prognosis and
quality of survival. In the future, we will conduct a multicenter,
large-sample, randomized, controlled clinical study to gain insight
into the indications for prophylactic lymph node dissection in
cNO PTC.

5 Conclusion

This study is the first to compare the clinical efficacy and safety
of prophylactic CLND for cNO PTC performed via breast and
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transoral approach versus via breast approach alone and found that
the combined approach group was able to more thoroughly clean
the lymph nodes in the central area, especially the positive lymph
nodes, which is beneficial for assessing the condition and guiding
the treatment without increasing the incidence of postoperative
complications. It provides a reference basis for clinicians to choose
the appropriate surgical access and modality, as well as new ideas
and methods for prophylactic CLND in patients with cNO PTC.

Data availability statement

The original contributions presented in the study are included
in the article/Supplementary Material. Further inquiries can be
directed to the corresponding author.

Ethics statement

The studies involving humans were approved by The Medical
Ethics Committee of Zhongshan Hospital, Affiliated with Xiamen
University, Xiamen, China. The studies were conducted in
accordance with the local legislation and institutional requirements.
Written informed consent for participation in this study was
provided by the participants’ legal guardians/next of kin. Written
informed consent was obtained from the individual(s) for the
publication of any potentially identifiable images or data included
in this article.

References

1. Miranda-Filho A, Lortet-Tieulent J, Bray F, Cao B, Franceschi S, Vaccarella S, et al.
Thyroid cancer incidence trends by histology in 25 countries: a population-based study.
Lancet Diabetes Endocrinol. (2021) 9:225-34. doi: 10.1016/52213-8587(21)00027-9

2. Siegel RL, Miller KD, Wagle NS, Jemal A. Cancer statistics, 2023. CA: A Cancer |
Clin. (2023) 73:17-48. doi: 10.3322/caac.21763

3. Kitahara CM, Sosa JA. The changing incidence of thyroid cancer. Nat Rev
Endocrinol. (2016) 12:646-53. doi: 10.1038/nrendo.2016.110

4. Rossi L, Materazzi G, Bakkar S, Miccoli P. Recent trends in surgical approach to
thyroid cancer. Front Endocrinol. (2021) 12. doi: 10.3389/fendo.2021.699805

5. Chéreau N, Buffet C, Trésallet C, Tissier F, Leenhardt L, Menegaux F. Recurrence of
papillary thyroid carcinoma with lateral cervical node metastases: Predictive factors and
operative management. Surgery. (2016) 159:755-62. doi: 10.1016/j.surg.2015.08.033

6. Chen Z-X, Song Y-M, Chen J-B, Zhang X-B, Lin Z-H, Cai B-Y, et al. Qin’s seven steps
for endoscopic selective lateral neck dissection via the chest approach in patients with
papillary thyroid cancer: experience of 35 cases. Surg Endoscopy. (2021) 36:2524-31.
doi: 10.1007/s00464-021-08540-9

7. Zhang Z, Sun B, Ouyang H, Cong R, Xia F, Li X. Endoscopic lateral neck
dissection: A new frontier in endoscopic thyroid surgery. Front Endocrinol. (2021) 12.
doi: 10.3389/fend0.2021.796984

8. Zhou S, Wu P, Li W, Li H, Wang Z, Zhang L, et al. Challenging routine: technical
difficulties and solutions of endoscopic thyroidectomy via a combined transoral and
breast approach - a case-series and learning curve. Int J Surg. (2023) 109:3273-82.
doi: 10.1097/J59.0000000000000651

9. Haugen BR, Alexander EK, Bible KC, Doherty GM, Mandel §J, Nikiforov YE,
etal. 2015 American thyroid association management guidelines for adult patients with
thyroid nodules and differentiated thyroid cancer: the American thyroid association
guidelines task force on thyroid nodules and differentiated thyroid cancer. Thyroid.
(2016) 26:1-133. doi: 10.1089/thy.2015.0020

10. Luna-Ortiz K, Gomez-Pedraza A, Anuwong A. Lessons learned from the
transoral endoscopic thyroidectomy with vestibular approach (TOETVA) for the

Frontiers in Endocrinology

10.3389/fendo.2024.1356739

Author contributions

RQ: Conceptualization, Data curation, Methodology, Software,
Writing - original draft, Writing - review & editing. JF:
Conceptualization, Data curation, Writing - original draft,
Writing - review & editing, Supervision, Validation.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

treatment of thyroid carcinoma. Ann Surg Oncol. (2019) 27:1356-60. doi: 10.1245/
$10434-019-07899-3

11. Daniel Dindo ND, Clavien P-A. Classification of surgical complications A new
proposal with evaluation in a cohort of 6336 patients and results of a survey. Ann Surg.
(2004) 240:205-13. doi: 10.1097/01.51a.0000133083.54934.ae

12. Viola D, Materazzi G, Valerio L, Molinaro E, Agate L, Faviana P, et al.
Prophylactic central compartment lymph node dissection in papillary thyroid
carcinoma: clinical implications derived from the first prospective randomized
controlled single institution study. J Clin Endocrinol Metab. (2015) 100:1316-24.
doi: 10.1210/jc.2014-3825

13. Xu 'Y, Xu L, Wang J. Clinical predictors of lymph node metastasis and survival
rate in papillary thyroid microcarcinoma: analysis of 3607 patients at a single
institution. J Surg Res. (2018) 221:128-34. doi: 10.1016/j.j5.2017.08.007

14. Zhao H, Huang T, Li H. Risk factors for skip metastasis and lateral lymph node
metastasis of papillary thyroid cancer. Surgery. (2019) 166:55-60. doi: 10.1016/
j.5urg.2019.01.025

15. Moreno MA, Edeiken-Monroe BS, Siegel ER, Sherman SI, Clayman GL. In
papillary thyroid cancer, preoperative central neck ultrasound detects only
macroscopic surgical disease, but negative findings predict excellent long-term
regional control and survival. Thyroid. (2012) 22:347-55. doi: 10.1089/thy.2011.0121

16. Tto Y, Miyauchi A, Kudo T, Kihara M, Fukushima M, Miya A. The effectiveness
of prophylactic modified neck dissection for reducing the development of lymph node
recurrence of papillary thyroid carcinoma. World J Surg. (2017) 41:2283-9.
doi: 10.1007/500268-017-4023-6

17. Shi S, Fu YT. Research progress of prophylactic central lymph node dissection in
cNO papillary thyroid cancer. Chin J Gen Surg. (2020) 29(11):1376-84. doi: 10.7659/
j.issn.1005-6947.2020.11.012

18. Joo K-H, Kim Y-S, Park S-C, Kim K-H, Ahn C-H, Kim J-S. Endoscopic thyroid
surgery via a breast approach a single institution’s experiences. BMC Surg. (2014) 14:49.
doi: 10.1186/1471-2482-14-49

frontiersin.org


https://doi.org/10.1016/S2213-8587(21)00027-9
https://doi.org/10.3322/caac.21763
https://doi.org/10.1038/nrendo.2016.110
https://doi.org/10.3389/fendo.2021.699805
https://doi.org/10.1016/j.surg.2015.08.033
https://doi.org/10.1007/s00464-021-08540-9
https://doi.org/10.3389/fendo.2021.796984
https://doi.org/10.1097/JS9.0000000000000651
https://doi.org/10.1089/thy.2015.0020
https://doi.org/10.1245/s10434-019-07899-3
https://doi.org/10.1245/s10434-019-07899-3
https://doi.org/10.1097/01.sla.0000133083.54934.ae
https://doi.org/10.1210/jc.2014-3825
https://doi.org/10.1016/j.jss.2017.08.007
https://doi.org/10.1016/j.surg.2019.01.025
https://doi.org/10.1016/j.surg.2019.01.025
https://doi.org/10.1089/thy.2011.0121
https://doi.org/10.1007/s00268-017-4023-6
https://doi.org/10.7659/j.issn.1005-6947.2020.11.012
https://doi.org/10.7659/j.issn.1005-6947.2020.11.012
https://doi.org/10.1186/1471-2482-14-49
https://doi.org/10.3389/fendo.2024.1356739
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Qiu and Fu

19. Sun P, Zhan J, Chong TH, Li J, Wang C. Endoscopic central lymph node
dissection of thyroid cancer via chest-breast approach: results, indications, and
strategies. Surg Endoscopy. (2022) 36:4239-47. doi: 10.1007/s00464-021-08758-7

20. Guo F, Wang W, Zhu X, Xiang C, Wang P, Wang Y. Comparative study between
endoscopic thyroid surgery via the oral vestibular approach and the areola approach. J
Laparoendoscopic Advanced Surg Techniques. (2020) 30:170-4. doi: 10.1089/
lap.2019.0562

21. Li Y, Liu Z, Song Z, Wang Y, Yu X, Wang P. Comparison of the endoscopic
thyroidectomy via areola approach and open thyroidectomy: A propensity score
matched cohort study of 302 patients in the treatment of papillary thyroid non-
microcarcinoma. Front Oncol. (2023) 13:1081835. doi: 10.3389/fonc.2023.1081835

22. Sun H, Wang X, Zheng G, Wu G, Zeng Q, Zheng H. Comparison between
transoral endoscopic thyroidectomy vestibular approach (TOETVA) and conventional
open thyroidectomy for patients undergoing total thyroidectomy and central neck
dissection: A propensity score-matching analysis. Front Oncol. (2022) 12:856021.
doi: 10.3389/fonc.2022.856021

23. Zhang Z, Zhao X. [A comparative study of endoscopic assisted lateral neck
dissection and open lateral neck dissection in the treatment of cervical lymph node
metastasis of papillary thyroid carcinomal]. Lin Chuang Er Bi Yan Hou Tou Jing Wai Ke
Za Zhi. (2020) 34:836-839;843. doi: 10.13201/j.issn.2096-7993.2020.09.015

24. Wang Y, Wang P, Qi M, Zhang M, Zhao Q, Yan H, et al. Safety of central
compartment neck dissection for transoral endoscopic thyroid surgery in papillary
thyroid carcinoma. Japanese ] Clin Oncol. (2020) 50:387-91. doi: 10.1093/jjco/
hyz195

25. Xu Z, Song J, Wang Y, Tan L, Sun S, Meng Y. A comparison of transoral
vestibular and bilateral areolar endoscopic thyroidectomy approaches for unilateral
papillary thyroid microcarcinomas. Videosurgery Other Miniinvasive Techniques.
(2019) 14:501-8. doi: 10.5114/wiitm.2019.84759

26. Zheng G, Xu J, Wu G, Ma C, Sun H, Ge M, et al. Transoral versus gasless
transaxillary endoscopic thyroidectomy: a comparative study. Updates Surg. (2021)
74:295-302. doi: 10.1007/s13304-021-01062-y

Frontiers in Endocrinology

09

10.3389/fendo.2024.1356739

27. Chen Z-X, Cao Y, Yang L-M, Chen J-B, Pang F-S, Lin Z-H, et al. Endoscopic
thyroidectomy via the combined trans-oral and chest approach for ¢T1-2N1bMO papillary
thyroid carcinoma. Surg Endoscopy. (2022) 36:9092-8. doi: 10.1007/s00464-022-09376-7

28. Wang Y, Luo Y, Wu G, Lin S, Fu Y. Wu’s seven steps for endoscopic central and
lateral neck dissection via breast combined with oral approach for papillary thyroid
cancer. Surg Endoscopy. (2023) 37:5380-7. doi: 10.1007/s00464-023-09910-1

29. Sun H, Zheng H, Wang X, Zeng Q, Wang P, Wang Y. Comparison of transoral
endoscopic thyroidectomy vestibular approach, total endoscopic thyroidectomy via
areola approach, and conventional open thyroidectomy: a retrospective analysis of
safety, trauma, and feasibility of central neck dissection in the treatment of papillary
thyroid carcinoma. Surg Endosc. (2020) 34:268-74. doi: 10.1007/s00464-019-06762-6

30. Nguyen HX, Nguyen HX, Nguyen TTP, Van Le Q. Transoral endoscopic
thyroidectomy by vestibular approach in Viet Nam: surgical outcomes and long-
term follow-up. Surg Endosc. (2022) 36:4248-54. doi: 10.1007/s00464-021-08759-6

31. Kurumety SK, Helenowski IB, Goswami S, Peipert BJ, Yount SE, Sturgeon C.
Post-thyroidectomy neck appearance and impact on quality of life in thyroid cancer
survivors. Surgery. (2019) 165:1217-21. doi: 10.1016/j.surg.2019.03.006

32. Lee MC, Park H, Lee BC, Lee GH, Choi IJ. Comparison of quality of life between
open and endoscopic thyroidectomy for papillary thyroid cancer. Head Neck. (2015) 38
(Suppl 1):E827-31. doi: 10.1002/hed.24108

33. Karakas E, Klein G, Michlmayr L, Schardey M, Schopf S, Endoscopic T, et al.
Transoral thyroid surgery vestibular approach: is there an increased risk of surgical site
infections? Updates Surg. (2022) 74:303-8. doi: 10.1007/s13304-021-01191-4

34. Orloff LA, Kuppersmith RB. American thyroid association's central neck
dissection terminology and classification for thyroid cancer consensus statement.
Otolaryngology-Head Neck Surg. (2010) 142:4-5. doi: 10.1016/j.0tohns.2009.11.013

35. American Thyroid Association Surgery Working Group, American Association
of Endocrine Surgeons, American Academy of Otolaryngology-Head and Neck Surgery
and American Head and Neck Society, Carty SE, Cooper DS, Doherty GM, et al.
Consensus statement on the terminology and classification of central neck dissection
for thyroid cancer. Thyroid. (2009) 19(11):1153-8. doi: 10.1089/thy.2009.0159

frontiersin.org


https://doi.org/10.1007/s00464-021-08758-7
https://doi.org/10.1089/lap.2019.0562
https://doi.org/10.1089/lap.2019.0562
https://doi.org/10.3389/fonc.2023.1081835
https://doi.org/10.3389/fonc.2022.856021
https://doi.org/10.13201/j.issn.2096-7993.2020.09.015
https://doi.org/10.1093/jjco/hyz195
https://doi.org/10.1093/jjco/hyz195
https://doi.org/10.5114/wiitm.2019.84759
https://doi.org/10.1007/s13304-021-01062-y
https://doi.org/10.1007/s00464-022-09376-7
https://doi.org/10.1007/s00464-023-09910-1
https://doi.org/10.1007/s00464-019-06762-6
https://doi.org/10.1007/s00464-021-08759-6
https://doi.org/10.1016/j.surg.2019.03.006
https://doi.org/10.1002/hed.24108
https://doi.org/10.1007/s13304-021-01191-4
https://doi.org/10.1016/j.otohns.2009.11.013
https://doi.org/10.1089/thy.2009.0159
https://doi.org/10.3389/fendo.2024.1356739
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Prophylactic central lymph node dissection in cN0 papillary thyroid cancer: a comparative study of via breast and transoral approach versus via breast approach alone
	1 Introduction
	2 Material and methods
	2.1 General information
	2.2 Inclusion and exclusion criteria
	2.3 Surgical procedures and postoperative management
	2.4 Observation indicators and fellow-up plan
	2.5 Statistics

	3 Results
	3.1 Surgical outcomes comparison
	3.2 Complications comparison
	3.3 Follow-up results

	4 Discussion
	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


