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This cross-sectional study analyzed 218 patients diagnosed with cT1NOMO papillary thyroid carcinoma
(PTC) who underwent transoral endoscopic thyroidectomy vestibular approach (TOETVA) at Hanoi Medical
University Hospital between January 2020 and December 2023. Patients were classified into two groups
based on postoperative pathology: those with occult cervical lymph node metastasis (0CLNM+) and those
without (0CLNM-). The mean patient age was 35.3 years, and the majority were female (96.8%). Tumors
had a mean size of 6.9mm, were primarily located in a single lobe (87.2%), and were multifocal in 13.8% of
cases. Occult lymph node metastasis was identified in 41.3% of patients. Statistical analysis revealed that
tumor size greater than 5.5mm and multifocality were significant predictors of oCLNM, with odds ratios of
2.4 (p = 0.028) and higher likelihood of nodal involvement. The median number of harvested lymph nodes
was 4 (range: 0 — 22), and the median number of metastatic nodes was 0 (range: 0 — 17). These findings
suggest that, even in patients with a clinically negative neck (cNO), there remains a considerable risk of occult
lymph node metastases, especially in cases with multifocal tumors and primary tumor size exceeding 5.5mm.
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LINTRODUCTION

Differentiated thyroid cancer (DTC), which
includes papillary, follicular, and Hurthle cell
subtypes, accounts for the vast majority of
thyroid malignancies, making up 90 — 95%
of cases.” While most patients with localized
DTC have an excellent prognosis, with 10-year
survival rates exceeding 90%, the presence of
lymph node metastasis (LNM) can significantly
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increase the risk of recurrence and disease-
specific mortality. In papillary thyroid carcinoma
(PTC), LNM s particularly concerning, as it
raises the likelihood of locoregional recurrence,
influencing both surgical decisions and the
need for adjuvant therapy.??

One of the greatest challenges in thyroid
cancer management is occult cervical lymph
node metastasis (0CLNM) - a condition where
metastatic lymph nodes are undetected
preoperatively in clinically node-negative (cNO)
patients. Studies indicate that 20 — 40% of
cT1NOMO DTC patients actually harbor occult
nodal metastases, underscoring the need
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for better risk stratification and management
strategies.® Identifying high-risk patients
preoperatively can guide surgical planning,
ensuring optimal oncologic outcomes while
minimizing unnecessary interventions.®

Over the past decade, the TOETVA has
emerged as a promising minimally invasive
alternative to conventional open thyroidectomy,
particularly for early-stage DTC.® Originally
developed for benign thyroid conditions,
TOETVA has since been extended to select
cancer cases, offering comparable oncologic
outcomes with superior cosmetic benefits by
avoiding a visible neck scar.

Identifying predictors of oCLNM
preoperatively is essential for optimizing
surgical decision-making. Integrating tumor
size, multifocality, and other risk factors into
preoperative risk stratification models could aid
surgeons in optimizing the surgical strategy,
determining the appropriate extent of resection.”
Therefore, we conducted this study to describe
the clinical and paraclinical characteristics and
factors associated with oCLNM in differentiated
thyroid cancer cT1INOMO patients treated by
TOETVA.

Il. MATERIALS AND METHODS
1. Subjects

This cross-sectional study included 218
patients diagnosed with clinically node-negative
(cNO) papillary thyroid carcinoma (PTC) who
underwent transoral endoscopic thyroidectomy
vestibular approach (TOETVA) at Hanoi Medical
University Hospital from January 2020 to
December 2023. The inclusion criteria were: (1)
histologically confirmed PTC, (2) tumor size <
20 mm, (3) absence of extrathyroidal extension,
and (4) no clinically or radiologically detectable
lymph node metastasis preoperatively.
Exclusion criteria included: (1) previous neck

surgery or radiation therapy, (2) evidence of
preoperative lymph node metastasis, and (3)
incomplete or missing medical records.

2. Methods

Study variables and data analysis

The following clinical and pathological
variables were collected and analyzed:

- Demographics: age, gender.

- Ultrasound findings: tumor size (in mm),
tumor location (right lobe, left lobe, isthmus,
or both lobes), focality (unifocal vs. multifocal),
and presence of thyroiditis.

- Surgical data:
(total vs. conservative), extent of central neck
dissection (unilateral vs. bilateral).

type of thyroidectomy

- Pathological data: number of lymph nodes
harvested and number of metastatic nodes.

- Outcome variable: presence or absence of
occult central lymph node metastasis (0CLNM).

Statistical analyses were performed to
identify factors affecting lymph node metastasis.
Categorical variables were analyzed using Chi-
square or Fisher’s exact tests, and continuous
variables were compared with the independent
t-test. Univariate and multivariate logistic
regression analyses assessed prognostic
factors for CLNM, reporting odds ratios (ORs)
and 95% confidence intervals (Cls). ROC
curve analysis determined the optimal tumor
size threshold for predicting CLNM. Statistical
significance was set at p <0.05, with all analyses
conducted using SPSS software (version 22.0).

Surgical procedure

The surgical indications and procedures
followed the protocol that we have previously
detailed in our earlier publications.®®

3. Research ethics

We will ensure confidentiality of all patients’
personal information in this study.
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Ill. RESULTS
Table 1. Clinicopathological characteristics of patients
Variables Values

Age* 35.3+7.8(17-61)
Gender?

Male 7(3.2)

Female 211 (96.8)
Tumor size on ultrasound (mm)* 6.9+2.8(2.5-18.0)
Cancer site

Right lobe 97 (44.5)

Left lobe 93 (42.7)

Isthmus 7(3.2)

Both lobes 21 (9.6)
Focality?

Multifocal 30 (13.8)

Unifocal 188 (86.2)

*(Mean, Range); *(n, %)

A total of 218 patients were included in the
study. The mean age of the cohort was 35.3 +
7.8 (17 - 61) years old. The patient population
was predominantly female (96.8%), with only
3.2% of patients being male. The mean tumor
size on preoperative ultrasound was 6.9 + 2.8
(2.5 - 18.0) mm, indicating that most tumors
were small (< 1cm). Tumors were predominantly
confined to a single lobe of the thyroid: the right

lobe was affected in 97 patients (44.5%) and
the left lobe in 93 patients (42.7%). A smaller
proportion of cases had tumors involving both
lobes (21 patients, 9.6%), and only 7 patients
(3.2%) had tumors located in the thyroid
isthmus. Most patients presented with unifocal
disease (188 patients, 86.2%), whereas 30
patients (13.8%) had multifocal tumors.

Table 2. Surgical outcomes

Variables Values

Procedure

Total thyroidectomy + CND 23 (10.6)

Conservative thyroidectomy + CND 195 (89.4)
Central neck dissection

One side 197 (90.4)

Both side 21 (9.6)

Occult central lymph node metastasis 90 (41.3)
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Variables Values
Number of lymph node (median-range)
Harvested 4(0-22)
Metastasis 0(0-17)
Metastatic lymph nodes in the oCLNM-positive group 2(1-17)

(Median-range)

Among all patients included in the study,
total thyroidectomy with central neck dissection
(CND) was performed in 23 cases (10.6%),
while the majority (195 patients, 89.4%)
underwent conservative thyroidectomy with
CND. Regarding central neck dissection (CND),
one-sided CND was performed in 197 patients
(90.4%), whereas bilateral CND was conducted
in 21 cases (9.6%). The postoperative lymph
node metastasis rate was 41.3% (90/218

patients), indicating a significant proportion
of patients with occult cervical lymph node
metastasis (0CLNM) despite being clinically
(cNO) preoperatively. The
median number of harvested lymph nodes
per patient was 4 (range: 0 — 22), while the
median number of metastatic lymph nodes was
0 (range: 0 — 17). However, in the subgroup
of patients with nodal metastasis, the median
number of metastatic lymph nodes was 2.

node-negative

Table 3. Factors affecting metastatic status of central lymph nodes

Variables oCLNM - oCLNM + OR (95%) p-value
Gender
Male 2 5
0.27 (0.51-1.42) 0.15
Female 126 85
Age
< 45 113 83
0.64 (0.25 - 1.63) 0.35
245 15 7
Thyroiditis
No 109 77
0.97 (0.45 - 2.08) 0.94
Yes 19 13
Tumor focality
Unifocal 116 72
242 (1.10-5.31) 0.028
Multifocal 12 18

The analysis of factors associated with
oCLNM is presented in Table 3. Among the
study population, the prevalence of o CLNM was
71.4% in male patients and 40.3% in female

patients. Although the proportion appeared
higher in males, the odds ratio for gender
was 0.27 indicating no statistically significant
association between gender and the risk of
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oCLNM. Similarly, age and thyroiditis showed
no significant correlation with oCLNM with p
> 0.05. In contrast, tumor multifocality was
significantly associated with oCLNM. Patients
with multifocal tumors had a 60.0% oCLNM rate

compared to 38.3% in unifocal cases. Logistic
regression analysis revealed an OR of 2.42 with
p-value equal 0.028, indicating that multifocality
is a significant independent predictor of o CLNM
in this population.
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Chart 1. ROC curve illustrating the relationship between the largest tumor size and the
likelihood of central neck lymph node metastasis

The receiver operating characteristic (ROC)
curve analysis (Chart 1) was used to evaluate
the predictive ability of tumor size in determining
the presence of oCLNM. The analysis identified
an optimal cutoff value of 5.5mm, above which
the likelihood of CLNM increased with sensitivity
= 0.8, specificity = 0.43. This threshold suggests
that patients with tumors exceeding 5.5mm on
preoperative ultrasound may have a higher risk
of oCLNM.

IV. DISCUSSION

Our study identified a 41.3% incidence
of occult cervical lymph node metastasis
(oCLNM) in ¢cNO papillary thyroid carcinoma
(PTC) patients undergoing TOETVA, which
is consistent with previously reported rates.
Prior studies on small, clinically node-negative

PTC have documented central compartment
metastasis rates ranging from 24% to 35%,
with some reports noting incidences as high as
50%.* While our observed rate is slightly above
the average, it remains within the expected
range for early-stage PTC. This slight increase
may be attributed to our study’s inclusion
of prophylactic central neck dissection in all
patients, including those with tumors < 10mm.
Notably, our analysis demonstrated two
strong independent predictors of oCLNM: tumor
multifocality (OR = 2.4, p = 0.028) and tumor
size greater than 5.5mm. These factors should
be carefully considered when planning surgical
strategies, particularly prophylactic central neck
dissection, in patients undergoing TOETVA.
.Multifocality was significantly associated with
OCLNM in our patient cohort, corroborating
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findings from several prior studies.” Patients
with multiple tumor foci are known to have
a greater total tumor volume and broader
intrathyroidal spread, which likely increases the
chance of microscopic nodal involvement."?
Therefore, surgeons should maintain a high
index of suspicion for nodal involvement when
encountering multifocal disease, even in early-
stage, clinically node-negative PTC cases
undergoing minimally invasive procedures like
TOETVA.

Tumor size emerged as another crucial factor
associated with the presence of occult nodal
metastasis. Using ROC analysis, we identified
a primary tumor diameter of approximately
5.5mm as an optimal cut-off for predicting
metastasis. This finding aligns with reports that
even within papillary microcarcinomas, those
exceeding 5mm carry a significantly greater
risk of central node metastasis. Huang et al.
(2021) similarly noted that PTC tumors = 5mm
had substantially higher odds of nodal spread.'
Additionally, some retrospective studies have
reported varying tumor size cutoff values for
predicting central lymph node metastasis. For
instance, Yusuf Kayhan et al. (2024) proposed a
cutoff of 6.75 mm, while Ling Zhang suggested
6 mm."15 Although there are slight differences
in the exact cutoff values, these authors
consistently agreed that the risk of occult central
lymph node metastasis might be significantly
elevated even in patients with small tumors
measuring less than 1cm. Consequently, tumor
size should serve as a practical criterion to
guide preoperative evaluation and decisions
regarding the extent of central neck dissection
during TOETVA.

In contrast to multifocality and tumor size,
patient age, gender, and the presence of
thyroiditis did not show statistically significant
correlations with oCLNM in our analysis. The

lack of significant findings related to age,
particularly the cutoff of 45 years, might be
attributed to the demographic characteristics
of our cohort, predominantly younger females
(mean age 35.3 years, 96.8% female). Although
the 8th edition of the AJCC/TNM staging
system revised the age cutoff from 45 to 55
years to better reflect differences in disease-
specific survival, this change primarily affects
staging accuracy in advanced-stage disease
(i.e., stages llI-IV) and long-term survival
prediction.'® In contrast, our study focused on
early-stage PTC (cT1NOMO), aiming to identify
clinicopathological factors associated with
occult central lymph node metastasis (0CLNM).
In addition, TOETVA is a relatively recent
surgical technique characterized by superior
cosmetic outcomes, predominantly younger,
female individuals, with very few patients aged
2 55 undergoing the procedure. As a result,
the 55-year cutoff may lack discriminatory
value in this highly skewed population. Multiple
recent studies and meta-analyses continue to
support the use of 45 years old as a meaningful
prognostic threshold in evaluating the risk of
CLNM in PTC. A comprehensive meta-analysis
involving over 9,000 patients demonstrated
that patients younger than 45 had significantly
higher odds of CLNM compared to older
individuals (OR = 1.59; 95% ClI: 1.42 — 1.78).3
Another analysis focusing on papillary thyroid
microcarcinoma (PTMC) cNO cases also found
a higher rate of CLNM in patients aged < 45
(OR = 1.27; 95% CI: 1.08 — 1.48)."” A large
SEER-based population study involving over
48,000 PTC patients revealed a clear inverse
relationship between age and the probability
of CLNM, with younger patients exhibiting
significantly higher metastasis rates." For
these reasons, we chose to retain the 45-years
old age cutoff in our analysis. However, due
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to the limited representation of older patients
in TOETVA, future studies with a broader
demographic range are warranted to clarify this
issue.

Similarly, the presence of thyroiditis was
not significantly associated with oCLNM (OR
= 0.97, 95% CI: 0.45 — 2.08, p = 0.94) in our
study. This finding suggests that thyroiditis
does not independently increase or decrease
the likelihood of lymph node metastasis in
patients with cNO PTC undergoing TOETVA.
The role of chronic lymphocytic thyroiditis in
the progression and metastatic behavior of
papillary thyroid carcinoma remains a subject of
ongoing debate. Previous studies have reported
conflicting results regarding the relationship
between thyroiditis and oCLNM. Some
research indicates that patients with thyroiditis
have a lower risk of oCLNM, possibly due to
an enhanced immune-mediated anti-tumor
response that restricts tumor progression.’®
However, other studies suggest that chronic
inflammation in thyroiditis may promote
lymphatic proliferation, facilitating lymph node
metastasis and increasing the overall risk of
nodal involvemen.?°

The high prevalence of occult cervical lymph
node metastasis in clinically node-negative
differentiated thyroid cancer (cNO DTC) has
important implications for surgical management
and risk stratification. Our findings support
a proactive surgical approach, advocating
prophylactic central neck dissection (CND),
particularly in patients with identifiable risk
factors such as multifocal tumors or primary
lesions > 5.5mm. In the context of TOETVA,
surgeons may opt for a comprehensive central
compartment dissection during the initial
operation when preoperative assessment
suggests a high likelihood of hidden nodal
disease. Removing occult metastases at

the time of thyroidectomy can improve initial
staging and guide adjuvant therapy decisions
— for example, prompting the use of radioiodine
ablation in patients found to have node-positive
disease. This tailored approach aligns with the
principle of individualized surgery: patients with
high-risk features for o-CLNM could benefit from
prophylactic dissection to prevent recurrence.?'
Current guidelines (ATA 2015) give only a weak
recommendation for prophylactic central neck
dissection in small (T1/T2) node-negative PTC,
generally reserving it for advanced primary
tumors (T3/T4), clinically evident lateral nodes,
or when it will influence adjuvant planning.?
However, our data suggest that certain
“intermediate” risk features — like multifocality
— merit consideration alongside traditional
high-risk factors (e.g. extrathyroidal extension,
aggressive histology or BRAFAV600E mutation)
when deciding on the extent of initial surgery.
Incorporating these predictors into preoperative
risk assessment could refine patient selection for
prophylactic central neck dissection beyond the
broad guidelines, thereby balancing oncologic
benefit against surgical risk.2*> Those with
multifocal or larger tumors (even within the T1
category) could be managed more aggressively
(e.g. including central node dissection or even
upfront total thyroidectomy if bilateral foci are
present), whereas solitary small tumors in
older patients might be adequately treated
with a conservative approach. Our results
can inform surgeons employing TOETVA
that, when indicated, central neck dissection
can be safely and effectively accomplished
endoscopically, achieving lymph node yields
on par with open surgery.?* This expands
the utility of TOETVA from a purely cosmetic
thyroidectomy to a clinically effective procedure
capable of managing central cervical lymph
node metastasis.
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V. CONCLUSION

Occult central lymph node metastasis
was present in 41.3% of cases. Among the
clinicopathological characteristics analyzed,
tumor size > 5.5mm and multifocality were
identified as significant independent predictors
of oCLNM.
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