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Abstract

Objective. ldentify correlations between lymph node char-
acteristics and extranodal extension (ENE).

Study Design. Retrospective chart review.
Setting. Tertiary care center.

Methods. Patients who underwent neck dissection for oral
cavity squamous cell carcinoma from 2004 to 2018 were
included, with a starting sample of 496. The primary outcome
was ENE in at least | lymph node. Additional variables
included number of dissected nodes, positive nodes by level,
positive lymph node ratio (LNR), and diameter of metastatic
deposit and ENE focus. Univariate and multivariate binary
logistic regression analyses were performed to determine
correlations between included variables and ENE.

Results. Of the 496 patients, 233 had nodal metastasis
(47.0%). 13,814 nodes were removed, with 714 (5.2%)
containing metastasis. Of the positive nodes, 28.0% had ENE,
47.2% did not have ENE, and 24.8% were unknown. The
mean ENE diameter was 5.1 mm (SD, 9.9). On univariate
logistic regression analysis, ipsilateral neck LNR per 0.1 unit
increase (odds ratio [OR] 1.16, 95% confidence interval [CI]
1.02-1.32, P =.02), metastatic deposit size per | mm increase
(OR 1.06, CI 1.04-1.08, P<.0001), and clinical T- (P=.02)
and N-class (P =.0003) significantly correlated with ENE. On
multivariate logistic regression analysis, size of metastatic
deposit (OR 1.06, Cl 1.03-1.08, P<.000l) remained
significantly correlated with ENE.

Conclusion. Controlling for confounding variables, size of
metastatic deposit was an independent predictor of ENE,
suggesting that as the metastatic deposit size increases, the
odds of extension through the capsule also increases. This
may be due to capsule thinning as the deposit grows or could
represent the invasive nature of aggressive disease.
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xtranodal extension (ENE), defined as tumor

extension beyond the lymph node capsule, is

considered an important prognostic factor for
recurrence and survival in oral cavity squamous cell
carcinoma (OCSCC).!? The eighth edition of the
American Joint Committee on Cancer (AJCC) staging
manual has incorporated ENE as a poor prognostic
indicator, reflecting the significance of ENE for cancer
management.* N-classification is affected by the presence
or absence of ENE but not by quantification of the size
of ENE.

Not only is the presence of ENE important, but also
the extent has been shown to affect prognostic outcomes.
Specifically, ENE classified as major (>2mm) has been
associated with worse overall survival compared to minor
(<2mm) ENE.>® Previous reports have documented the
mean size of ENE to be 2 mm (range, 1-10) in head and
neck SCC and 3.5mm (SD 4.1) in OCSCC.> It has been
suggested that future staging systems incorporate strati-
fication by ENE extent.’

Lymph node ratio (LNR), defined as the ratio of
lymph nodes positive for metastasis to total number of
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lymph nodes removed, has been reported to impact
survival outcomes in OCSCC as well.” Specifically, LNR
has been demonstrated to be significantly associated with
overall survival, progression-free survival, disease-free
survival, and distant metastasis-free survival.** High
LNR and the presence of ENE have been associated in
some studies while LNR was not found to be a predictor
of ENE in Mair et al.”'? Additional studies are needed to
further elucidate the relationship between LNR and
ENE. Size of the metastatic deposit is another lymph
node characteristic that has been reported to be correlated
with the presence of ENE.'3!314

Much of the currently available literature identifying
relationships between lymph node characteristics and ENE
is dated, has a small sample size, or focuses broadly on head
and neck squamous cell carcinoma rather than OCSCC.
This study aims to include a sizeable group of patients to
provide updated information focused specifically on
OCSCC treated with upfront curative-intent surgery.

Methods
Study Population

A retrospective chart review was conducted following
approval from the University of lowa institutional review
board. Adult patients who underwent upfront curative-
intent surgery for OCSCC at the University of Iowa
Hospitals and Clinics between December 2004 and August
2018 were identified from the institutional tumor registry
and eligible for inclusion. Clinical notes, radiology and
pathology reports, and tumor registry data were reviewed.

Exclusion criteria included the absence of neck
dissection, operation performed without curative intent
or for recurrent disease, pathology demonstrating his-
tology other than squamous cell carcinoma, primary
tumor outside the oral cavity, patient with second upper
aerodigestive tract cancer within five years, index cancer
treated previously with radiation, cancer initially treated
surgically at a different institution, or presence of gross
disease remaining after surgery.

Outcomes

The primary outcome was the presence of ENE in at least
1 lymph node, as determined from the patient's pathology
report. ENE was defined as tumor extension beyond the
lymph node capsule and into the surrounding connective
tissue.”

Some pathology reports did not clearly document the
presence or absence of ENE in each metastatic node. Nodes
with unclear ENE status were recorded as “unknown.” For
example, some pathology reports included information in
the following format: “Lymph nodes, left neck levels 1A
and 1B, resection: Metastatic squamous cell carcinoma in
three of six lymph nodes (3/6). Largest metastasis 2.0 cm,
with extranodal extension <0.1 cm from the capsule.” The 2
lymph nodes that were malignant but not described further

would be considered to have “unknown” ENE status as the
report did not clearly state if ENE was present.

Lymph node characteristics included neck levels
dissected, total number of dissected nodes, positive nodes
by level, positive LNR, diameter of metastatic deposit,
number of lymph nodes with ENE, and diameter of ENE
focus. In cases where reports did not separate the nodes
by level, lymph nodes were recorded in the lowest
numbered level noted. LNR was defined as the number
of pathologically positive lymph nodes divided by the
number of removed lymph nodes per ipsilateral neck.’
Size of ENE focus <1 and 1 mm were combined and
quantified as 1 mm.

T- and N-classifications for the seventh and eighth
edition of the AJCC staging system were recorded from
review of pathology reports, imaging reports, and clinical
notes.”*

Statistical Analysis

SAS 9.4 was used to perform statistical analyses.
Univariate and multivariate binary logistic regression
analyses were used to identify correlations between lymph
node variables and presence of ENE. P<.05 was
considered statistically significant.

Results

Study Population

The initial population size was 496 OCSCC patients from
which 13,814 lymph nodes were dissected. Of the total
dissected nodes, 714 (5.2%) were positive for metastasis.
The 714 positive nodes were from a subset of 233 patients
(47.0%) in which 154 (66.1%) were male with a mean age of
60.5 years (SD, 12.5; range, 29-94). Among the 233 patients
with at least 1 metastatic node, 122 (52.4%) had ENE.

In the subset of 233 patients with at least 1 positive
node, the most common primary tumor sites were oral
tongue (48.5%), floor of mouth (20.5%), and alveolus
(14.9%). The histologic grade was determined to be
moderate in most patients (62.2%). Lymphovascular
invasion (LVI) was identified in 50.7% of patients and
perineural invasion (PNI) in 57.0%. Bone invasion was
present in 32.5% of patients. Tumor depth of invasion was
>5to 10 mm in 33.3% of patients and >10 mm in 44.4% of
patients with at least 1 positive node.

The most common clinical T-classifications (AJCC
eighth edition) were T4a (41.2%) and T2 (26.2%).
The most common clinical N-classifications (AJCC
eighth edition) were NO (33.9%), N1 (20.2%), and N2b
(20.2%). Pathologically, the most common T- and
N-classifications were T4a (50.6%) and N3b (52.4%).
Detailed T- and N-classification data is provided in the
supplemental materials.

The remainder of the analysis focused on the positive
lymph nodes from the subset of 233 OCSCC patients with
nodal metastasis.
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Lymph Node Characteristics

The distribution of positive nodes by level was level 1A
and 1B 34.6%, level 2A and 2B 37.5%, and levels 3 to 6
27.9% (Table 1). The mean number of nodes in the
respective level of a metastatic node was 8.0 (SD, 5.4;
range, 1.0-35.0). The mean number of malignant nodes in
the respective level of a metastatic node was 2.3 (SD, 1.8;
range, 1.0-13.0). The size of lymph node metastasis was
available for 399 nodes, and the mean diameter of
metastatic focus was 13.1 mm (SD, 12.1; range, 1.0-71.0)
(Table 2).

Characteristics of Lymph Nodes With ENE

Among the 714 metastatic nodes, 200 (28.0%) were
documented to have ENE in at least 1 node, 337
(47.2%) did not have ENE, and 177 (24.8%) were
unknown. Of the metastatic nodes, 484 (67.8%) were
from a patient with recorded ENE in at least 1 lymph
node. The mean ENE size, available for 38 nodes, was
5.1 mm (SD, 9.9) with a minimum and maximum of 1 and
48 mm, respectively. Additional analyses on ENE size
could not be performed due to data only being available
for 38 nodes.

Of note, there were 36 nodes with ENE in 27 patients
clinically staged NO. One patient had 4 such nodes,
1 patient had 3 nodes, and 4 patients had 2 nodes. The
majority of these patients had a primary tumor of the oral
tongue (55.6%). LVI and PNI were present in 51.9% and
63.0% of these patients, respectively. The most common
clinical T-classifications in these patients were T1 (37.0%)
and T4a (33.3%).

Table |. Metastatic Lymph Nodes by Level

Univariate Analysis of Metastatic Node Characteristics
With Presence of ENE

Univariate logistic regression analyses were performed for
metastatic nodes in which ENE was clearly documented
in the pathology report as present or absent (n =537,
75.2%). The nodes (n=177) for which ENE status was
unknown were excluded from the analyses.

On univariate analysis, LNR in the ipsilateral neck per
0.1 unit increase (odds ratio [OR] 1.16, confidence interval
[CI] 1.02-1.32, P=.024) was significantly correlated with
the presence of ENE in metastatic nodes (Table 3). In
other terms, with every 0.1 unit increase in LNR, the odds
of ENE in that node increased by 1.16. Size of metastatic
deposit per 1 mm increase (OR 1.06, CI 1.04-1.08,
P<.0001) (n=382) was also significantly correlated
with ENE presence. With each 1 mm increase in size of
metastatic deposit, the odds of ENE increased by 1.06.
For example, a node with a 15 mm deposit would have
1.34 times the odds of ENE compared to a node with a
10 mm deposit.

Clinical T-classes (AJCC eighth edition) T2, T3, T4a,
and T4b compared to T1 were correlated with ENE
presence (P =.015). ORs (95% CI) were 0.70 (0.37-1.30)
for T2, 0.67 (0.34-1.33) for T3, 1.26 (0.73-2.20) for T4a,
and 3.36 (0.77-14.63) for T4b. Clinical N-classes (AJCC
eighth edition) N1, N2b, N2c, and N3b compared to NO
were correlated with ENE presence (P =.0003). ORs (95%
CI) were 1.38 (0.76-2.50) for N1, 1.71 (1.01-2.90) for N2b,
2.22 (1.33-3.72) for N2c, and 4.21 (2.18-8.14) for N3b.

Variables that were not predictors of ENE included the
presence of metastatic node in levels 3-6 compared to
levels 1 to 2, number of malignant lymph nodes in a
respective level, and total number of lymph nodes
dissected on the ipsilateral side of the neck and in the
respective level.

Lymph node Cumulative ~ Cumulative

level Frequency Percent frequency percent Multivariate Analysis of Metastatic Node
Characteristics With Presence of ENE

IA and IB 247 34.6 247 34.6 L. .. .

2A and 2B 268 375 515 721 Multivariate logistic regression analyses were performed

3 148 20.7 663 929 for metastatic nodes in which metastatic deposit size and

4 47 6.6 710 99.4 ENE .stat.us was avalla'lble (n = 382). On .mu1t1varlate

5 3 0.4 713 99.9 analysis, size of metastatic deposit per 1 mm increase (OR

6 | O:I 714 I00:0 1.06, CI 1.03-1.08, P <.0001) remained predictive of the
presence of ENE in metastatic nodes when controlling for
other important characteristics such as LNR in the

Table 2. Descriptive Statistics of Metastatic Nodes

Variables N Mean SD Minimum Maximum

Positive LNR on ipsilateral side 714 0.2 0.2 0.02 1.00

Number of nodes removed from ipsilateral side 714 27.5 12.0 1.0 66.0

Number of nodes in respective level 714 8.0 54 1.0 35.0

Number of malignant nodes in respective level 714 23 1.8 1.0 13.0

Diameter of metastatic deposit (mm) 399 13.1 12.1 1.0 71.0

Abbreviations: LNR, lymph node ratio; SD, standard deviation.



4 of 6 OTO Open
Table 3. Univariate Analysis of Metastatic Node Characteristics Correlated With Presence of ENE
Variable OR 95% ClI P value
Node in levels 3-6 Compared to levels |-2 0.84 0.56-1.26 40
LNR in ipsilateral neck per 0.1 unit increase I.16 1.02-1.32 .024
Number of lymph nodes on ipsilateral side 1.00 0.98-1.01 .57
Number of lymph nodes in respective level 0.99 0.96-1.03 71
Number of malignant lymph nodes in respective level 1.06 0.93-1.21 .37
Size of metastatic deposit per | mm increase n=382 1.06 1.04-1.08 <.0001
Clinical T class (eighth edition) 015

T2 Compared to Tl 0.70 0.37-1.30

T3 Comepared to Tl 0.67 0.34-1.33

T4a Comepared to Tl 1.26 0.73-2.20

T4b Compared to T1 3.36 0.77-14.63
Clinical N class (eighth edition) .0003

NI Compared to NO 1.38 0.76-2.50

N2b Compared to NO 1.71 1.01-2.90

N2c Compared to NO 222 1.33-3.72

N3b Compared to NO 421 2.18-8.14

Analyses were performed for 537 nodes for which ENE status is known. Size of metastatic deposit analysis was performed for 382 nodes for which ENE status
and metastatic deposit size was known. Bold text indicates P <.05.

Abbreviations: Cl, confidence interval; ENE, extranodal extension; LNR, lymph node ratio; OR, odds ratio.

Table 4. Multivariate Analysis of Metastatic Node Characteristics Associated With Presence of ENE

Variable OR 95% Cl P value
LNR in ipsilateral neck per 0.1 unit increase 1.19 0.99-1.43 .058
Size of metastatic deposit per | mm increase 1.06 1.03-1.08 <.0001
Clinical T class (eighth edition) 31

T2 Compared to T| 0.72 0.34-1.49

T3 Comepared to TI 0.53 0.23-1.22

T4a Comepared to Tl 0.88 0.44-1.77

T4b Comepared to Tl 2.38 0.37-15.52
Clinical N class (eighth edition) .18

NI Compared to NO 1.05 0.54-2.05

N2b Compared to NO 1.20 0.57-2.50

N2c Compared to NO 1.24 0.62-2.48

N3b Compared to NO 2.87 1.20-6.86

Analyses were performed for 382 metastatic nodes for which metastatic deposit size and ENE status are known. Bold text indicates P < .05.
Abbreviations: Cl, confidence interval; ENE, extranodal extension; LNR, lymph node ratio; OR, odds ratio.

ipsilateral side, node level, and clinical T- and N-class
(Table 4). LNR in the ipsilateral neck per 0.1 unit
increase and clinical T- and N-class (AJCC eighth edition)
were not independent predictors of ENE presence.

Discussion

This study is a large retrospective analysis of surgically
treated OCSCC focusing on the role of lymph node
characteristics in predicting the presence of ENE in 714
metastatic nodes. Our results indicated that the size of
metastatic deposit per 1 mm increase was an independent
risk factor for the presence of ENE in metastatic nodes.
Variables that were not independently correlated with the

presence of ENE included LNR in the ipsilateral neck,
clinical T- and N-classifications, node level, number of
lymph nodes on the ipsilateral side and in the respective
level, and number of metastatic nodes in the respective
level.

Regarding the correlation between an increase in
metastatic deposit size and the presence of ENE, our
findings are consistent with but also extend from those
previously reported in historical studies.'*'* A study
evaluating 431 nodes positive for head and neck SCC
found an association between larger lymph node diameter
and incidence of ENE (P <.001).® The median diameter
of lymph nodes was 9 mm (range, 1-27 mm), smaller but
similar to our results of a mean metastatic focus diameter
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of 13.1 mm. Another study published 11 years later
evaluated 212 OCSCC patients with nodal metastasis and
found a significant positive correlation between size of
metastatic deposit in the node and presence of ENE
(r¢=.551, P<.001).? To our knowledge, our study is the
first to show an increase in risk of ENE with each
continuous | mm increase in size of metastatic deposit.

Interestingly, in our subset of 233 patients with nodal
metastasis, there were 36 nodes with ENE in 27 patients
who were clinically staged NO. These findings are similar
to those of Mair et al. who found the incidence of nodal
metastasis to be 28.5% (101/354) in 354 clinically node
negative oral cancer patients and presence of ENE in
15.3% of the 354 patients."> We concur with their
conclusion of the importance of elective neck dissections
to accurately stage clinically NO patients. Of note, the
study additionally found metastatic node size >15mm to
be a predictor of ENE (P =.018) while LNR was not
predictive, both results in agreement with our study.

The correlation we demonstrate between lymph node
metastatic deposit size and ENE may provide benefits
for patient counseling and operative and treatment
planning. There are no imaging modalities that can
detect ENE with complete accuracy, but patients with
evidence of large lymph nodes preoperatively may be
counseled that they have an increased odds of ENE
presence, contributing to a worse prognosis.'> The
improved prediction of risk may provide patients with
a more complete understanding and expectation for
their treatment course prior to undergoing surgery for
definitive pathologic assessment.

The current standard of care in patients with evidence
of pathological ENE is to undergo cisplatin che-
motherapy, which confers additional risk and requires
pretreatment medical evaluation.*'® The recommenda-
tions from the National Comprehensive Cancer Network
are that postoperative adjuvant therapy should begin
within 6 weeks after surgery.'” Delays in initiation of
adjuvant therapy beyond 6 weeks have been associated
with worse overall survival, recurrence-free survival, and
locoregional control.'® As surgical pathology can often
take several days to be reported, the ability to predict
ENE prior to surgery may help to inform referrals of
patients with elevated risk of ENE to medical oncologists,
preventing delays in initiation to adjuvant therapy.

Limitations of this study include the retrospective
design with the involvement of data from a single tertiary
care center. Additionally, data collection was limited by
the information documented in pathology reports and the
electronic medical record. As described in the methods
section, ENE status and size of metastatic deposit and
ENE were not explicitly stated for each lymph node
removed. The small number of nodes (38) with ENE size
available limited our ability to perform additional
relevant analyses. Additionally, pathology reports some-
times group nodes into multiple levels rather than
detailing the number of nodes from each specific level.

Conclusions

This retrospective analysis provides insight into important
clinicopathologic details of lymph node metastases in
OCSCC. Controlling for potential confounding variables,
size of metastatic deposit was an independent predictor of
ENE presence. This information may be beneficial for
adjuvant treatment planning and could play a role in
counseling patients as to the likelihood of recommending
concurrent chemoradiation after surgery.

Acknowledgments

The authors would like to acknowledge the Holden
Comprehensive Cancer Center Oncology Registry. This work
was supported by use of resources from the National Institutes
of Health (NIH) National Cancer Institute (grant No.
P30CA086862) and the National Center for Advancing
Translational Sciences (grant No. UM1TR004403).

Author Contributions

Piper A. Wenzel, methodology, investigation, writing—original
draft; Steven L. Van Meeteren, investigation, writing—review
and editing; Nitin A. Pagedar, data analysis, writing—review
and editing; Marisa R. Buchakjian, conceptualization, metho-
dology, investigation, writing—review and editing, and
supervision.

Disclosures
Competing interests: None.
Funding source: None.

Supplemental Material

Additional supporting information is available in the online
version of the article.

ORCID iD

Piper A. Wenzel
Nitin A. Pagedar
Marisa R. Buchakjian

http://orcid.org/0009-0001-3040-0908
http://orcid.org/0000-0002-1829-7258
https://orcid.org/0000-0001-8261-1566

References

1. Snow GB, Annyas AA, Slooten EAV, Bartelink H, Hart
AAM. Prognostic factors of neck node metastasis. Clin

Otolaryngol. 1982;7(3):185-192. doi:10.1111/j.1365-2273.
1982.tb01581.x
2. Arun I, Maity N, Hameed S, et al. Lymph node

characteristics and their prognostic significance in oral
squamous cell carcinoma. Head Neck. 2021;43(2):520-533.
doi:10.1002/hed.26499

3. Ghadjar P, Schreiber-Facklam H, Griter R,
Quantitative analysis of extracapsular extension of meta-
static lymph nodes and its significance in radiotherapy
planning in head and neck squamous cell carcinoma. Int J
Radiat Oncol Biol Phys. 2010;76(4):1127-1132. doi:10.1016/j.
ijrobp.2009.03.065

4. American Joint Committee on Cancer, Amin MB, Edge SB.
AJCC Cancer Staging Manual. 8th ed. Springer; 2017.

et al.


http://orcid.org/0009-0001-3040-0908
http://orcid.org/0000-0002-1829-7258
https://orcid.org/0000-0001-8261-1566
https://doi.org/10.1111/j.1365-2273.1982.tb01581.x
https://doi.org/10.1111/j.1365-2273.1982.tb01581.x
https://doi.org/10.1002/hed.26499
https://doi.org/10.1016/j.ijrobp.2009.03.065
https://doi.org/10.1016/j.ijrobp.2009.03.065

6 of 6 OTO Open

5. de Almeida JR, Su JS, Kolarski MM, et al. Development 12. Mair MD, Shetty R, Nair D, et al. Depth of invasion, size
and validation of a novel TNM staging N-classification of and number of metastatic nodes predicts extracapsular
oral cavity squamous cell carcinoma. Cancer. 2023;130(3): spread in early oral cancers with occult metastases. Oral
410-420. doi:10.1002/cncr.35020 Oncol. 2018;81:95-99. doi:10.1016/j.oraloncology.2018.04.015

6. Wreesmann VB, Katabi N, Palmer FL, et al. Influence of 13. Don DM, Calcaterra TC, Anzai Y, Lufkin RB, Fu YS.
extracapsular nodal spread extent on prognosis of oral Evaluation of cervical lymph node metastases in squamous cell
squamous cell carcinoma. Head Neck. 2016;38(suppl 1): carcinoma of the head and neck. Laryngoscope. 1995;
E1192-E1199. doi:10.1002/hed.24190 105(7 pt):669-674. doi:10.1288/00005537-199507000-00001

7. Nocon CC, Kuchta K, Bhayani MK. Prognostic value of 14. Woolgar JA, Rogers SN, Lowe D, Brown JS, Vaughan ED.
lymph node ratio versus American Joint Committee on Cancer Cervical lymph node metastasis in oral cancer: the
N classification for surgically resected human papillomavirus- importance of even microscopic extracapsular spread.
associated oropharyngeal squamous cell carcinoma. Head Oral Oncol. 2003;39(2):130-137. doi:10.1016/s1368-8375(02)
Neck. 2021;43(5):1476-1486. doi:10.1002/hed.26605 00030-1

8. Struckmeier AK, Buchbender M, Lutz R, Agaimy A, Kesting 15. SuZ, Duan Z, Pan W, et al. Predicting extracapsular spread
M. Comparison of the prognostic value of lymph node yield, of head and neck cancers using different imaging techniques:
lymph node ratio, and number of lymph node metastases in a systematic review and meta-analysis. Int J Oral Maxillofac
patients with oral squamous cell carcinoma. Head Neck. Surg. 2016;45(4):413-421. doi:10.1016/j.;jom.2015.11.021
2024,46(5):1083-1093. doi:10.1002/hed.27748 16. Mermod M, Tolstonog G, Simon C, Monnier Y.

9. Ding D, Stokes W, Eguchi M, et al. Association between Extracapsular spread in head and neck squamous cell
lymph node ratio and recurrence and survival outcomes in carcinoma: a systematic review and meta-analysis. Oral
patients with oral cavity cancer. JAMA Otolaryngol Head Oncol. 2016;62:60-71. doi:10.1016/j.oraloncology.2016.10.003
Neck Surg. 2019;145(1):53-61. doi:10.1001/jamaoto.2018.2974 17. Caudell JJ, Gillison ML, Maghami E, et al. NCCN

10. Feng Z, Xu QS, Wang C, et al. Lymph node ratio is Guidelines® Insights: head and neck cancers, version
associated with adverse clinicopathological features and is a 1.2022. J Natl Compr Canc Netw. 2022;20(3):224-234.
crucial nodal parameter for oral and oropharyngeal cancer. d0i:10.6004/jncen.2022.0016
Sci Rep. 2017;7(1):6708. doi:10.1038/s41598-017-07134-7 18. Sun K, Tan JY, Thomson PJ, Choi SW. Influence of time

11.

Sundaram GA, Chokkattu JJ, Krishnan M, Kumar SP, M
S, Lakshmanan S. Lymph node ratio as a prognostic factor
for oral tongue squamous cell carcinoma: a retrospective
Study. Cureus. 2023;15(8):¢44109. doi:10.7759/cureus.44109

between surgery and adjuvant radiotherapy on prognosis
for patients with head and neck squamous cell carcinoma: a
systematic review. Head Neck. 2023;45(8):2108-2119. doi:10.
1002/hed.27401


https://doi.org/10.1002/cncr.35020
https://doi.org/10.1002/hed.24190
https://doi.org/10.1002/hed.26605
https://doi.org/10.1002/hed.27748
https://doi.org/10.1001/jamaoto.2018.2974
https://doi.org/10.1038/s41598-017-07134-7
https://doi.org/10.7759/cureus.44109
https://doi.org/10.1016/j.oraloncology.2018.04.015
https://doi.org/10.1288/00005537-199507000-00001
https://doi.org/10.1016/s1368-8375(02)00030-1
https://doi.org/10.1016/s1368-8375(02)00030-1
https://doi.org/10.1016/j.ijom.2015.11.021
https://doi.org/10.1016/j.oraloncology.2016.10.003
https://doi.org/10.6004/jnccn.2022.0016
https://doi.org/10.1002/hed.27401
https://doi.org/10.1002/hed.27401

	Correlation of Lymph Node Characteristics and Extranodal Extension in Oral Cavity Squamous Cell Carcinoma
	Methods
	Study Population
	Outcomes
	Statistical Analysis

	Results
	Study Population
	Lymph Node Characteristics
	Characteristics of Lymph Nodes With ENE
	Univariate Analysis of Metastatic Node Characteristics With Presence of ENE
	Multivariate Analysis of Metastatic Node Characteristics With Presence of ENE

	Discussion
	Conclusions
	Acknowledgments
	Author Contributions
	Disclosures
	Competing interests
	Funding source

	Supplemental Material
	ORCID iD
	References




