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Background: The rate of level V metastases is significantly low and the necessity of routine level V
dissection for papillary thyroid microcarcinoma (PTMC) with clinically lateral lymph node metastasis (LNM)
is still controversial.

Methods: This study enrolled 114 consecutive PTMC patients with clinically suspected lateral LNM
(N1b) who underwent modified radical neck dissection (levels II to V) at Xiangya Hospital of Central South
University from September 2016 to July 2019. Univariate and multivariate analyses were performed to
investigate the predictive factors of level V metastasis. The area under the receiver operating characteristic
(ROC) curve (AUC), accuracy, specificity and sensitivity were used to determine the predictive value.
Results: The overall and occult rate of level V metastasis were 29.82% (34/114) and 7.02% (8/114),
respectively. Univariate analysis showed that level V metastasis was significantly associated with gross
extrathyroidal extension (ETE), level IV metastasis and 2-level simultaneous metastasis (all P<0.05).
Gross ETE (OR =11.916, 95% CI, 1.404-102.19; P=0.023) and level IV metastasis (OR =8.497, 95% ClI,
2.119-34.065; P =0.03) served as independent predictors of level V metastasis in N1b PTMC patients. The
sensitivity, specificity, accuracy, positive predictive value (PPV) and negative predictive value (NPV) of gross
ETE and level IV metastasis in predicting the level V metastasis were 25.3% vs. 82.4%, 97.5% vs. 73.8%,
82.69% vs. 76.32%, 80% vs. 57.04% and 75% wvs. 90.77%, respectively. The AUC of gross ETE was lower
than level IV metastasis (0.605 vs. 0.781, P=0.041).

Conclusions: Routine level V dissection is necessary in N1b PTMC patients with level IV metastasis or

gross ETE. Compared with gross ETE, level IV metastasis is superior in predicting level V metastasis.
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Introduction thyroid microcarcinoma (PTMC) was detected, which

defined as tumor with a maximum diameter <10 mm (4,5).

The incidence of thyroid cancer (TC) has increased The majority of PTMCs have an indolent disease course

dramatically around the world in recent decades. Papillary
thyroid carcinoma (PTC) is the most common type of TC,
accounting for nearly 85% (1-3). With the development of

diagnostic technology, an increasingly number of papillary
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and excellent prognosis. However, some PTMCs with
lateral lymph node metastasis (LNM) or distant metastasis
show an aggressive course, which can cause poor disease-

free survival (6-8).
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Figure 1 Flow chart of study patients. TC, thyroid carcinoma;
PTC, papillary thyroid carcinoma; PTMC, papillary thyroid

microcarcinoma.

To obtain local control of lateral LNM, the American
Thyroid Association (ATA) (9) recommended therapeutic
lateral neck dissection for PTC patients with clinically
suspected LNM (N1b). In general, the extent of therapeutic
lateral neck dissection encompasses levels II-V. However,
it is controversial whether routine level V dissection is
necessary in N1b PTC patients. Some scholars (10-12)
disagree that level V dissection should be routinely
conducted in treatment of N1b PTC patients, because of
the rate of level V metastasis is significantly low compared
to levels II-IV and routine level V dissection may increase
associated postoperative morbidities (shoulder dysfunction,
sensory changes), the hospital time and cost. Conversely,
conservative lateral neck dissection may increase the risk
of disease-specific mortality and overall locoregional
recurrence because some occult LNM cannot be found by
preoperative imaging examination. There has no consensus
whether routine level V dissection for N1b PTC patients
and this topic remains widely debated (13-15). Therefore,
an effective and accuracy treatment way is critical.

Compare with PTC, PTMC patients tend to skip
metastasis and exhibit more frequent multifocality (16,17).
To our knowledge, there have few studies to investigate
the predictive factors for level V metastasis. Moreover, the
benefits and clinical risks of routine level V dissection are
uncertainty. Therefore, this study aimed to explore the
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incidence, pattern and clinical predictive factors for level V
metastasis in N1b PTMC patients and attempt to provide a
rational management of lateral neck dissection in treatment
for N1b PTMC patients. We present the following article
in accordance with the STROBE reporting checklist
(available at http://dx.doi.org/10.21037/gs-20-232).

Methods
Patient selection

This study retrospectively reviewed the clinical records
of 6,621 patients who underwent thyroidectomy from
September 2016 to July 2019 at our center. After strict
inclusion and exclusion criteria, a total of 114 patients met
the requirements (Figure I). Inclusion criteria as follows: (I)
N1b PTMC patients with complete medical records; (II)
underwent total thyroidectomy with bilateral central neck
dissection and modified radical neck dissection (MRND),
and postoperative histopathology confirmed PTMC with
lateral LNM. The exclusion criteria for this study were
as follows: (I) history of thyroidectomy; (II) benign node
and other types of T'C, such as follicular cancer, medullary
cancer and anaplastic cancer etc.; (II) distant metastasis;
(IV) selective lateral neck dissection or level I dissection. No
robotic or endoscopic thyroidectomy was conducted in the
enrolled patients. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved by the Ethics Committee of Xiangya
Hospital Central South University (No.: 201901006) and

informed consent was taken from all the patients.

Treatment strategy

Physical examination, ultrasound (US), enhanced computed
tomography (CT) and fine needle aspiration biopsy (FNAB)
were routinely performed in this study to assess the cervical
lymph nodes and thyroid nodules before surgery. MRND
was performed after total thyroidectomy and central neck
dissection, the extent of MRND encompasses levels 11—
V, with sparing the sternocleidomastoid muscle, internal
jugular vein, spinal accessory nerve and other important
structures (external jugular vein, Musculus omohyoideus
and cervical plexus) (18). The lateral compartment
delimited inferiorly to the subclavian vein, superiorly to
the sublingual nerve, and lateral to the anterior edge of
the trapezius muscle. All dissected lymph node specimens
were recorded according to the cervical regions, and sent
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to the Department of Pathology at Xiangya Hospital,
the histopathological evaluation of these specimens was
conducted by two or more pathologists with at least 8 years
of experience and diagnosed more than 400 PTC cases.
Thyroid stimulating hormone (TSH) suppression therapy
with or without radioactive iodine 131 was conducted after
the initial surgery. In this study, all patients received regular
follow-up within 1 month and then every 3 months for the
first year. Physical examination, US, thyroglobulin (TG),
TGADb, TSH, free triiodothyronine, free thyroxine were
measured at every outpatient visit.

Clinicopathological variables analyzed

The clinicopathological variables included sex, age, solitary/
multifocal lesions, primary tumor size, bilaterality, capsular
invasion, Hashimoto’s thyroiditis (HT), extrathyroidal
extension (ETE), lymph nodes were harvested from the
neck dissection specimens by different cervical regions.
To distinguish multifocality from bilaterality, bilaterality
is defined as the presence of carcinoma in both thyroid
lobes, multifocality means two or more tumors lesion
in the thyroid lobes. Gross ETE was regarded as the
tumor penetrates through the capsule and invades the
subcutaneous soft tissues, esophagus, trachea or recurrent
laryngeal nerves (19). According to the 8th edition of TNM
staging of TC issued by the AJCC in January 2018, we use
55 years old as the age cut-off value.

Statistical analyses

Statistical analysis was performed using SPSS (22.0 version).
Continuous variables were expressed as the mean + standard
deviation, categorical variables were expressed as percentage
(%) and frequency, the fisher exact test and chi-square test
or were used for categorical variables. Multivariate logistic
regression analysis was carried out on the significant clinical
indicators. The sensitivity, specificity, accuracy, positive
predictive value (PPV), negative predictive value (NPV) and
likelihood ratio (LR) were estimated to assess the predictive
value. The ROC analysis was used to determine the
predictive value of significant variable for level V metastasis.
P<0.05 was considered to indicate statistical significance.

Results
Patient demographics

There were 114 patients involved in this study, including
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44 males and 70 females. The average age was 37.10=
10.42 years (range, 21-66 years), and 8 (7.02%) were older
than 55 years old. The mean size of the primary tumor was
7.2 mm (range, 1-10 mm), 100 (87.72%) of patients with
primary tumor size greater than 5 mm. Among all patients,
32 cases were multifocality, 10 (8.77%) patients exhibited
gross ETE, and 30 (26.32%) patients presented capsule
invasion. HT was detected in 88 (77.19%) patients and
bilaterality was detected in 38 (33.33%) patients. All patients
underwent central neck dissection and MRND, central
LNM was found in 96 (84.21%) cases. metastatic lymph
nodes were detected in 40 (35.09%), 80 (70.17%) and 48
(42.11%) of the level II, IIT and IV dissections, respectively.
Simultaneous 2-level involvement of lymphatic metastases
was observed in 46 (40.35%) cases and simultaneous 3-level
metastasis was seemed in 11 (9.65%) cases (Table 1).

Predictors of level V LNM

The overall and occult rate of level V metastasis were
29.82% (34/114) and 7.02% (8/114), respectively.
Tables 2 and 3 show the relationships between several
clinicopathologic factors and level V metastasis in the 114
N1b PTMC patients who underwent MRND. Univariate
analysis showed that level V metastasis was significantly
associated with gross ETE (P<0.001), level IV metastasis
(P<0.001) and 2-level simultaneous metastasis (P=0.01).
However, sex (P=0.637), age (P=0.757), multifocality
(P=0.263), bilaterality (P=0.148), HT (P=0.905), capsule
invasion (P=0.625), primary tumor size >5 mm (P=0.175),
central LNM (P=0.442), level II metastasis (P=0.081) level
IIT metastasis (P=0.950), 3-level simultaneous metastasis
(P=0.059) were not significantly related with level V
metastasis. In multivariate analysis, only gross ETE (OR
=11.916; 95% CI, 1.404-102.19; P=0.023) and level IV
metastasis (OR =8.497; 95% CI, 2.119-34.065; P=0.03)
served as independent predictors of level V metastasis in

N1b PTMC patients.

Predictive value for level V metastasis

N1b PTMC patients with gross ETE to predict level V
metastasis showed a sensitivity of 25.3%, a specificity of
97.5%, an accuracy of 82.69%, a PPV of 80%, an NPV of
75%, a +LR of 9.41and a -LR of 0.78. Compared with the
predictive value of gross ETE, the sensitivity, specificity,
accuracy, PPV, NPV, +LR and -LR for level IV metastasis
to predict level V metastasis were 82.40%, 73.80%, 76.32%,
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Table 1 Clinicopathological characteristics of PTMC patients
(n=114)

Characteristics No. of patients

Sex, n (%)
Male 44 (38.60)
Female 70 (61.40)

Age (years), n (%)

>55 8(7.02)
<55 106 (92.98)
Mean = SD 37.10+£10.42

Multifocality, n (%)

Yes 32 (28.07)

No 82 (71.93)
Bilaterality, n (%)

Yes 38 (33.33)

No 76 (66.67)
HT, n (%)

Yes 88 (77.19)

No 26 (22.81)

Gross ETE, n (%)
Yes 10 (8.77)
No 104 (91.23)
Capsule invasion, n (%)
Yes 30 (26.32)
No 84 (73.68)

Primary tumor size =5 mm, n (%)

Yes 100 (87.72)

No 14 (12.28)
Central LNM, n (%) 96 (84.21)
Unilateral lateral LNM, n (%)

Level I 40 (35.09)

Level llI 80 (70.17)

Level IV 48 (42.11)

Level V 34 (29.82)
Simultaneous metastasis, n (%)

2-level 46 (40.35)

3-level 11 (9.65)

PTMC, papillary thyroid microcarcinoma; HT, Hashimoto’s
thyroiditis; ETE, extrathyroidal extension; SD, standard
deviation; LNM, lymph node metastasis.
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57.04%, 90.77%, 3.14 and 0.24, respectively (Table 4).
Meantime, the AUC of gross ETE was lower than level IV
metastasis (0.605 vs. 0.781, P=0.041) (Figure 2).

Discussion

With the development of high-resolution ultrasonography
and improved health awareness, the detection incidence and
rate of PTMC have greatly increased in the latest decade (8).
The majority of PTMCs have an indolent disease course
and excellent prognosis, active surveillance of low-risk
PTMC patients is suggested as an alternative to surgical
treatment to reduce associated postoperative morbidities.
Nevertheless, immediate dissection of thyroid and cervical
lymph nodes is required for N1b PTMC patients (6).
Multiple guidelines recommend therapeutic lateral neck
dissection if lateral LNM are confirmed by radiological
evaluation or clinical examination (9,20). However, the
optimal lateral neck dissection range still have no definitive
guidelines, at present, MRND (level II to level V) has
been generally accepted. The complications associated
with MRND and clinical outcomes have been reported in
many studies, but the effects are still debated (21,22). This
is partly because of the desire to decrease the associated
postoperative morbidities, especially injury for cervical
plexus and spinal accessory nerve, and partly because of the
lack of enough evidence that lateral LNM impact overall
survival. Whether level V dissection should be included in
N1b PTMC patients is a challenge for surgeon. Therefore,
we designed this study to explore the clinical predictive
factors for level V metastasis and attempt to provide a
rational management of lateral neck dissection in treatment
for N1b PMTC patients.

In our study, the overall and occult rate of level V
metastasis were 29.82% (34/114) and 7.02% (8/114),
respectively. Which is similar with the findings of previous
study (10-12,14,21,23,24), and the overall incidence of
lateral LNM in levels II, III and IV were 35.09%, 70.17%
and 42.11%, respectively. Level III was the most common
regions of lateral LNM, followed by levels IV and II.
Therefore, selective neck dissection encompasses levels
III-IV was necessary in N1b PTMC patients. Farrag
and colleagues (25) retrospective reviewed 53 N1b PTC
patients who underwent therapeutic lateral neck dissection
and found lateral LNM were most common involved with
levels III, II-A, and IV, the extent of lateral neck dissection
at least including levels III, II-A, and IV. Another study (21)
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Table 2 Univariate analysis of risk factors for level V metastasis in N1b PTMC patients

Level V metastasis

Variable v/t P value
Positive (n=34) Negative (n=80)
Sex (male/female) 12/22 32/48 0.223 0.637
Age (=55/<55 years) 2/32 6/74 0.096 0.757
Multifocality (yes/no) 12/22 20/60 1.252 0.263
Bilaterality (yes/no) 8/26 30/50 2.096 0.148
HT (yes/no) 8/26 18/62 0.014 0.905
Gross ETE (yes/no) 8/26 2/78 13.185 <0.001
Capsule invasion (yes/no) 10/24 20/60 0.239 0.625
Primary tumor size =5 mm (yes/no) 32/2 68/12 1.841 0.175
Central LNM (yes/no) 30/4 66/14 0.59 0.442

Unilateral lateral LNM

Level Il (yes/no) 16/18 24/24 3.048 0.081
Level Il (yes/no) 24/10 56/24 0.004 0.950
Level IV (yes/no) 25/6 21/59 30.643 <0.001

Simultaneous metastasis
2-level (yes/no) 22/12 24/56 11.94 0.01
3-level (yes/no) 6/28 5/75 3.555 0.059

PTMC, papillary thyroid microcarcinoma; HT, Hashimoto’s thyroiditis; ETE, extrathyroidal extension; LLNM, lateral lymph node metastasis;
CLNM, central lymph node metastasis.

Table 3 Multivariate analysis of risk factors for level V metastasis in PTMC patients

Variable OR (95% Cl) P value
Sex (female) 1.864 (0.598-5.806) 0.283
Age (=55 years) 0.4083 (0.059-2.734) 0.352
Gross ETE 11.916 (1.404-102.19) 0.023
Level Il metastases 1.471 (0.347-6.239) 0.6
Level lll metastases 0.658 (0.151-2.862) 0.576
Level IV metastases 8.497 (2.119-34.065) 0.03

Simultaneous metastasis
2-level 3.404 (0.642-18.046) 0.15
3-level 1.566 (0.079-31.058) 0.769

PTMC, papillary thyroid microcarcinoma; ETE, extrathyroidal extension.

concluded that routine MRND is not required for all of clinical or radiographical examination. From the above
N1b patients as LNM to levels V was uncommon and mentioned information, it is no undoubted that lateral neck
recommended levels III-IV lymphadenectomy only. dissection can be accuracy planned in N1b PTMC patients
Further levels were only to be dissected under the evidence to address the levels involved.
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Table 4 Predictive value for level V metastasis in N1b PTMC patients

Wang et al. level V metastases in thyroid carcinoma

Variable Sensitivity (%)  Specificity (%)  Accuracy (%) PPV (%) NPV (%) +LR -LR
Level IV 82.4 73.8 76.32 57.04 90.77 3.14 0.24
Gross ETE 25.3 97.5 82.69 80 75 9.41 0.78

PTMC, papillary thyroid microcarcinoma; ETE, extrathyroidal extension; PPV, positive predictive value; NPV, negative predictive value; LR,

likelihood ratio.
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Figure 2 ROC curve to predict level V metastasis in PTMC. The
AUC of gross ETE and level IV metastasis were 0.605 (95% CI,
0.484-0.726) and 0.781 (95% CI, 0.687-0.874). PTMC, papillary

thyroid microcarcinoma; ETE, extrathyroidal extension.

Whether level V should be encompassed in the lateral
neck dissection is still widely debated. Kim ez a/. (11)
opposed to routine level V dissection among the treatment
of N1b PTC patients due to the relatively low rates of level
V metastasis and recurrence. Meantime, level V dissection
increased the risk of morbidities like “shoulder syndrome”
and had a negative impact on their quality of life. Xue
et al. (12) also agreed that it is unnecessary to routine level
V dissection in N1b PTMC patients. Besides, routine level
V dissection can lead to the higher cost and the longer
hospital time. But Kupferman ez a/. (26) reported that
the rate of level V metastasis was 53% and routine level
V dissection should be performed in well-differentiated
thyroid carcinoma patients with lateral neck metastasis.
Javid er al. (22) believed that omitting levels V among lateral
neck dissection can increase the risk for recurrent and
persistent disease, formal MRND is necessary to avoid the
morbidity of reoperation. Battoo er 4/. (13) thought there
need a homogeneous study to clarify the necessity of level

© Gland Surgery. All rights reserved.

V dissection among N1b PTMC patients. In our study, the
incidence of level V metastasis was low and it is unnecessary
to undergo routine level V dissection without clinical level
V metastasis. At present, the evidence is equivocal whether
to routinely dissect level V or not. Moreover, preoperative
US and CT have limited ability to identify the presence
of level V metastasis. Therefore, we further explored the
predictive factors of level V metastasis to help surgeons
make a right decision in level V dissection.

In our study, we demonstrated gross ETE (OR =11.916;
95% CI, 1.404-102.19; P=0.023) and level IV metastasis
(OR =8.497; 95% CI, 2.119-34.065; P =0.03) were the
independent predictors of level V metastasis in N1b
PTMC patients, which firstly reported in PTMC patients.
Therefore, we suggest level V dissection is necessary in
N1b PTMC patients with level IV metastasis or gross
ETE, which was compatible with previous studies (27).
Several studies (12,23,28) have indicated that multiple-level
simultaneous metastasis was an independent predictor for
level V metastasis. Our study also demonstrated that level V
metastasis was related with 2-level simultaneous metastasis
(P=0.01). However, multiple-level simultaneous metastasis
was not an independent predictors of level V metastasis, this
difference may be associated with population enrollment
and primary tumor size. Besides, we explored the predictive
value of gross ETE and level IV metastasis. The sensitivity,
specificity, accuracy of gross ETE and level IV metastasis
in predicting the level V metastasis were 25.3% wvs. 82.4%,
97.5% wvs. 73.8%, 82.69% vs. 76.32%, respectively. The
AUC of gross ETE was lower than level IV metastasis
(0.605 vs. 0.781, P=0.041). Therefore, compared with gross
ETE, level IV metastasis is superior in predicting level V
metastasis.

Our study has some potential limitations. First, this is
a single center study. A study based on prospective and
multicenter is more powerful and reproducible. Second,
the number of patients was not large enough, only 114
patients being ultimately enrolled. A larger population
study is needed to further confirm our results. Third, level
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V nodes were not routinely divided into sublevels Va and
Vb. Therefore, we could not analysis the rate of metastasis
levels Va and Vb separately. Fourth, our center was not
routinely recorded some information in the pathological
report, such as lymph nodal size, extra nodal extension,
histological subtype and distant metastasis. Fifth, although
all patients received regular follow-up, we failed to record
all patients’ clinical follow-up data, so we could not precisely
calculate the incidence of recurrence and overall survival.
Finally, the complications associated with MRND including
shoulder syndrome, wound infection, chylous leakage
and hemorrhage had not recorded in our medical system.
Nevertheless, our study collected data from a single center
and used strict inclusion/exclusion criteria that present a
reliable and accurate result in the rational management of
lateral neck dissection in treatment for N1b PMTC patients.

In conclusion, LNM to lateral level V was relatively low
compared with spread to other neck levels in N1b PTMC
patients. Routine level V dissection should be considered
in PTMC patients who have clinically level V metastasis
or with gross ETE and level IV metastasis. Compared with
gross ETE, level IV metastasis is superior in predicting
level V metastasis.
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