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ABSTRACT

Background: Squamous Cell Carcinoma (SCC) of the tongue constitutes
about 25% - 40% of oral carcinomas. Most often, treatment failure
occurs as local and regional recurrences. Currently, the collection of
Lingual Lymph Nodes (LLNs) that is located on the floor of the mouth
has gained more attention. The lingual lymph nodes are inconstant para
lingual intermediate nodes appearing along the course of the lymphatic
vessels of the floor of the mouth. The aim was to assess if the presence
of lingual node metastasis is a definitive prognostic marker for tongue
and floor-the-mouth carcinoma through a systematic review.

Materials and Methods: Three electronic databases (PUBMED, Research
Gate, and Google Scholar) were searched for patients diagnosed with
the presence of Lingual lymph nodes who presented for the surgical
treatment of oral tongue or floor of the mouth carcinoma. The search
was performed on January 24th, 2020 with 214 abstracts reviewed
for inclusion and 14 studies were included in this systematic review.

Results: Of the 241 abstracts reviewed, 45 manuscripts identified as
eligible based on the abstracts and titles were searched for full text and
analysed for inclusion. Fifteen manuscripts were relevant for inclusion
in qualitative analysis.

Conclusion: The incidence of LLNs is linked with the pathological
classification of SCC of the tongue and floor the of mouth. Additional
studies are required to explore the optimal method of identifying the
LLN before surgery.

Keywords: Squamous Cell Carcinoma, Oral Cancer, Lingual Node,
Oral Carcinoma

Introduction

more than half of oral carcinomas when SCC of lips is
excluded.*?

Squamous Cell Carcinoma (SCC) of the tongue constitute

is about 25% - 40% of oral carcinomas. This along with the
congeneric floor of mouth SCC (15% - 20%) can constitute

The tongue has a complex lymphovascular system and
musculature, which make it highly concomitant with cervical
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metastasis. Currently, the collection of Lingual Lymph Nodes
(LLNs) that is located on the floor of the mouth has gained
more attention. According to numerous studies, the LLN
may cause cervical metastasis in patients having SCC of
the tongue and floor of mouth.?

Most commonly, treatment failure occurs as local and
regional recurrences. The aim was to assess if the presence
of lingual node metastasis is a definitive prognostic marker
for tongue and floor of mouth carcinoma through a
systematic review.

The objectives were to determine the presence of lingual
lymph node, the presence of lingual node metastasis in
Oral SCC, the prognostic value of lingual node metastasis in
Oral SCC, whether to resect Lingual lymph node in addition
to the traditional neck dissection in Oral SCC.

Methods

This manuscript followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols (PRISMA
- P) for reporting a systematic review.

The PICO question was:

e Population: Patients diagnosed with the presence of
Lingual lymph nodes who presented for the surgical
treatment of oral tongue or floor of the mouth
carcinoma

e Intervention: Lingual node resection

e Comparison: Traditional neck dissection and Neck
dissection + compartmental surgery

e Outcomes: Decreased rate of recurrence, increased
quality of life

Inclusion and Exclusion Criteria

Studies were limited to Case reports, Prospective and
Retrospective cohort studies reporting the presence of
Lingual lymph nodes in Participants diagnosed with oral
tongue or floor-of the mouth carcinoma. The population
included patients diagnosed with the presence of Lingual
lymph nodes who presented for the surgical treatment of
oral tongue or floor-of-the-mouth carcinoma.

Studies in the English language were only included and
studies in language other than English were excluded.
Studies on animals and cadavers were excluded.

There were no restrictions on the type of clinical setting.
Studies at all levels of healthcare settings (such as primary,
secondary, and tertiary healthcare) and those conducted in
the community were included for maximum representation.

Search Methods for Identification of Studies

Three electronic databases (PUBMED, Research Gate, and
Google Scholar) were searched using the strategies reported
in Table 1. The search was performed on January 24th, 2020
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with 214 abstracts reviewed for inclusion and 14 studies
were included in this systematic review Table 1 Figure 1.

Table 1.Search Strategy

Search Terms (Medical Subject Headings)

“Lingual Node”

“Lingual Node” (key terms) AND “Oral Cancer” (all
words)

“Lingual Node” (key terms) AND “Oral Cancer” (all
words) AND “Tongue” (all words)

“Lingual Lymph node” AND “Tongue” OR “Floor of the
mouth” OR “Oral Cancer”

Records identified through
database searching
(n=101)

Additional records identified
through other sources
m=120)

| l

‘ Records after duplicates removed ‘

(n=214)

Identification

Screening

|

‘ Records screensd

Records excluded

(n=214) (n=169)

Full-text articles
assessed for eligibility Full-text articles
(n=45 excluded, with reasons

(n=30)

Eligibility

n =24 not in English
n=4 duplicates

n=1no cases reported

n =1 animal study

Studies included in -

qualitative synthesis
m=15)

Included

Figure 1.PRISMA Flow Diagram for Systematic
Review

Data Collection and Analysis — Selection of
Studies

Abstracts were initially reviewed to determine if the full-
text article should be obtained. If the article fulfilled the
criteria or if the authors were unable to decide regarding
inclusion, a full-text article was obtained and evaluated
Figure 1.

Results
Results of the Search

The initial search strategy yielded 214 unduplicated
references including case reports and prospective and
retrospective studies. These 214 references were assessed
based in the abstracts and titles; these were reduced to 45
relevant manuscripts. Of those 169 references excluded,
the main reasons for exclusion were: different conditions
not oral carcinoma, abstract/conference proceedings,
editorial/opinion.

Qualitative Analysis

All the 45 manuscripts identified as eligible based on
the abstracts and titles were searched for full text and
analysed for inclusion. Fifteen manuscripts were relevant
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for inclusion in qualitative analysis (Table 2 shows the list
of included studies with main characteristics). The main
reasons for the exclusion of those 30 references were that
they were not in English (n = 24), duplicates (n =4), no cases
reported (n = 1), and an animal study (n = 1).

Case Reports

Ozeki,'in 1984 reported 3 cases of carcinoma of the tongue
with lingual node metastasis. The first case had a poorly
differentiated squamous cell carcinoma (SCC) of the left
lingual margin as well as the root of the tongue (T,N,M,),
treated by neo-adjuvant therapy (Bleomycin 240mg),
hemiglossectomy and bilateral Radical Neck Dissection
(RND). The Median Lingual Lymph Node (MLLN) was
identified on surgical exploration and resected. The second
case had a well-differentiated SCC of the right lingual
margin (T,N,M ) and Radium needles were inserted into
the primary site and RND together with partial resection
of the floor of the mouth was done after 4 months. One
Lateral Lingual Lymph Node (LLLN) was identified on
histopathologic examination. The third case also case
had a well-differentiated SCC of the right lingual margin
(T,N,M,) and a composite operation was performed. The
Lateral Lingual Lymph Nodes (LLLN) were identified on
histopathologic examination.

Dutton,? in 2002 reported a case of metastatic carcinoma
of the mouth with lingual lymph node metastasis. The
reported case had a well-differentiated SCC of the right
lateral region of the tongue (T,N M ) for which right
partial glossectomy and modified RND were performed
and adjuvant radiotherapy was given. The sublingual node
was identified on histopathologic examination.

Han,® in 2007 reported a case of lingual lymph node
metastasis of an SCC of the tongue. The case had a
moderately differentiated SCC of the left margin of the
tongue (T,N M, ). Left partial glossectomy and modified
RND were performed. Two lymph nodes of size 3 x 2 mm?
and 2 x 2 mm? were identified above the sublingual gland
histopathologically.

Umenda,* in 2009 reported 2 cases of SCC of the floor of
the mouth associated with lingual node metastasis. The first
case had a well-differentiated SCC of the floor of the mouth
(T,N, M,). The second case had a moderately differentiated
SCC of the floor of the mouth (T,N, M,). In both cases, the
tumour was resected and functional neck dissection was

performed and the LLLN was identified surgically.

Ando,® in 2009 reported a case of carcinoma of the tongue
with metastasis to the lingual node. The reported case
had a well-differentiated SCC of the left lateral margin of
the tongue (T,N,M) for which subtotal glossectomy and
bilateral neck dissection were performed. One lingual

node was identified along the lingual artery in the pre-
operative Magnetic Resonance Imaging (MRI) scan, and
two lingual nodes were identified on surgical exploration
but on histopathologic examination three nodes were
found around the sublingual gland and one along the
lingual artery.

Saito,® in 2010 identified an LLLN as the sentinel node on
CT lymphography in a patient with well-differentiated SCC
of the right lateral margin of the tongue (T,N ), treated by
partial glossectomy.

Zhang,” in 2011 reported 2 cases of SCC of the floor of the
mouth with lingual lymph node metastasis. The first case
was a well-differentiated SCC of the floor of the mouth,
treated by Wide Local Excision (WLE) and Supraomohyoid
Neck Dissection (SOHND). The lingual lymph node was
identified in the pre-operative MRI and Positron Emission
Tomography (PET) scans. The second case was a moderately
differentiated SCC of the floor of the mouth, treated by
composite resection of the tumour and Supraomohyoid
Neck Dissection (SOHND). The lingual lymph node was
identified histologically.

Tomblinson,in 2017 did a study to examine the prevalence
of MLLN on imaging and its potential implications for
oral cavity cancer staging. On reviewing 500 consecutive
face-neck MRl scans, he identified 1 MLLN metastasis (of
size - 1.4 x 1.0 x 1.1) from the lateral tongue carcinoma in
the oral cancer group (T, N, ) and 5 cases of MLLN in the
control group.

Kaya,’in 2017 reported a case of sublingual node metastasis
of a moderately differentiated SCC of the floor of the
mouth (T,N,M ). The tumour was treated by WLE, bilateral
sublingual gland resection in continuity with selective neck
dissection. The lingual node was identified histologically
in the sublingual region.

Nishio,*in 2017 reported a case of lingual node metastasis
of a well-differentiated SCC of the left lateral edge of the
tongue (T,N M ). The tumour was surgically treated by
partial glossectomy. The lingual node was identified in
the genioglossus muscle, close to the hypoglossal nerve
through pre-operative ultrasonography, MRl and PET scan.

Tiwari,** 2018 reported a case of SCC of the alveolus of
the mandible (T,N, M ) with metastasis to a node near
the sublingual gland. The tumour was surgically treated
by Hemi-mandibulectomy and modified RND. The lingual
node was identified on surgical exploration.

Jia,’? in 2018 reported 5 cases of moderate to poorly
differentiated SCC of the tongue (T,N,, TN, T.N,, TN,
T,N, - with no distant metastasis) with metastasis to the
median and lateral lingual nodes. The nodes were identified

on surgical exploration and confirmed histologically.
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Table 2.Case Reports

(7]
— > 3 . .
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5 > ° 5 - . . Lingual Lingual Lingual Node . .
£ o = a2 [5) Staging | Type and Location Type of L h L h dentificati Cervical Cervical Follow
= = 1) = . . ymp ymp Identification
E o] (= ° o | of Lesion of the Lesion Treatment . Nodes - Nodes - Up
e g ) Node Size Node Method
= ES [S Number Group
a 2 5 (mm) Group
2
Case 1 - Poorly .
differentiated SCC Bleomycin ﬁ:ﬁ:_?rﬁel
Case 1 - of left lingual margin | 240mg - pull metastpasis
Metastasis TN.M and root of the through Sureical Jugulo-
. to the lingual 337 0 tongue operation, 7 MLLN & . 20 & . 9 months
Ozeki |Japan, Case Case 2 - . exploration carotid,
ot al 1985 lymph node report 3 TNM Case 2 - Well bilateral RND 17 LLLN Histolo 4 Jugulo. 5 years
' in carcinoma P oo | differentiated SCC of Radium 9 LLLN . &Y 1 gulo” 10 years
Case 3 - . . . Histology omohyoid,
of the tongue TNM right lingual margin | needles, RND Supra-
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right lingual margin
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cancer to . . . .
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Metastasis Tumour resec-
to the lingual tion & Bilateral
Iymph pode Case 1—- | Well differentiated func'qonal
in patient neck dissec- Submen-
. SCC of floor of the . . 10
Umen- with Squa- 3 2c_ 0 tion Surgical 4 tal, Upper
daet Japan, mous cell Case Case 2 = mouth Tumour resec- LLLN Surgical 2 Jugular months
2009 . report TN M Moderately differ- | . . LLLN . 16
al. carcinoma of 2 2 0 . tion & Bilateral Mid-Jug-
entiated SCC of floor : months
the floor of of the mouth functional ular
the mouth: a neck dissec-
report of two tion
cases
Pre-op
MRI-1
along lin-
Metastases gual artery
to the lingual Surgical
nodes in Well differentiated | Subtotal glos- fexplorg- Pre-(?p MR Su.bman—
tion-2 lin- Surgical ex- dibular,
Ando |Japan,| tonguecan- | Case SCC left lateral mar- sectomy & . . 10
. TNM . . gual nodes ploration 2 middle
etal. | 2009 | cer: A pitfall |report 22 0 gin of tongue bilateral neck . . . months
. . . Histopa- | Histopathol- jugular
in a conven- dissection tholoav-3 o chain
tional neck &Y gy
. . around
dissection .
sublingual
gland, 1
along lin-
gual artery

ISSN: 2456-141X
DOI: https://doi.org/10.24321/2456.141X.202201



Gopalakrishnan S and Rahman R
J. Adv. Res. Dent. Oral Health 2022; 7(1&2) B
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Tomb-
linson
et al

USA,
2017

Median
Lingual
lymphnodes
: Prevalence
on imaging
and potential
implications
for oral cavity
cancer stag-
ing

Retro-
spec-
tive
study

1-in
case
group
5-in
con-
trol

group

4a 2

Non-can-
cer pa-
tients

Lateral tongue Squa-
mous cell carcinoma

WLE + Bilateral
RND

1.4x1.0x
1.1<1cm

MLLN-
MLLN

PET, CT, His-
tology
MRI

13

Kaya
et al

Tur-
key,
2017

Sublingual
lymph node
metastasis in
early — stage
floor of the
mouth carci-

noma

Case
report

TNM

Moderately differen-
tiated SCC of floor of
the mouth

WLE + Bilater-
al Sublingual
gland resec-
tion in-con-
tinuity with

selective neck

dissection

Sublingual
region

Histology
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Nishio
et al

Japan,
2017

Sonographic
detection
of alingual
node metas-
tasis from
early squa-
mous cell
cancer of the
tongue

Case
report

TNM

Well differentiated
SCC of left lateral
edge of the tongue

Partial glossec-
tomy

In genio-
glossus
muscle
—close to
hypoglos-
sal nerve

Ultra-sonogra-
phy, MRI, PET

9 months
- recur-
rence
— floor
of the
mouth
- FNAC
- MRI
SOHND
5 years

Tiwari
et al

India,
2018

Case report
of metastatic
presence of
lingual lymph
nodes in
carcinoma
alveolus of
mandible

Case
report

SCC of alveolus of
mandible

Hemi-mandib-
ul-ectomy &
modified RND

Near sub-
lingual
gland

Surgical explo-
ration
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Lingual ﬁ_isﬁ I%/I_ Case 1 — Moderately Case 1-—-
lymph nodes 0.0 differentiated SCC MLLN
. . Case 2 —
in patients TN M Case 2 — Moderately Case 2 —
with Squa- | Retro- 0_0 differentiated SCC LLLN .
. . Case 3 - Surgical explo-
Jiaet |China,| mouscell spec- 5 TNM Case 3 — Moderately Case 3 — ration. Histol-
al 2018 | carcinoma of | tive Al 2% differentiated SCC MLLN o'gy
the tongue | study TIN M Case 4 — Poorly dif- Case 4 —
and the floor Casé 5° ferentiated SCC LLLN
of the mouth TNM Case 5 - Poorly dif- Case 5 -
41 0 ferentiated SCC LLLN
6 months
->neck
metas-
tasis
->modi-
fied RND
8
months
- che-
Medial lin- mo-radi-
gual lymph ation as
Eguchi | Japan node metas- Case SCC of right border Hemi-glos- Surgical explo- adjuvant
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Eguchi®?, in 2019 reported a case of SCC of the right
border of the tongue (T, N.M ) with metastasis to the
lingual node (size - 8mm). The tumour was treated by
hemiglossectomy and SOHND. The lingual node was
identified on surgical exploration and confirmed on
histopathological examination.

Fang!®, in 2019 prospectively studied the role of lingual
node metastasis in patients with tongue carcinoma. Of
the 231 patients analysed, 58 had lingual lymph nodes, of
which 34 were positive for lingual node metastasis. Of the
33 cases, 28 had LLLN, 2 had MLLN and 3 had both LLLN and

MLLN. The nodes were identified on surgical exploration
and confirmed histopathologically for metastasis.

Ananian?®, in 2015 did a cadaveric study to identify the
lingual lymphnodes. The lingual nodes were identified in 5
of the 21 cadavers studied. 4 parahyoid and 3 paraglandular
nodes were identified through serial histological sections
of the specimens from the floor of the mouth.

Of the 15 manuscripts, 10 papers analysed and confirmed
the presence of lingual node metastasis histologically
Table 3.

Table 3.Histologically Analysed Cases

Author Place & Year Staging of Lesion Type and Loc'atlon of the Metastatic Lingual Lymph
Lesion Node Group
2nd Case - Well-differentiated
. Case2-T.N M SCC of right lingual margin LLLN
100
Ozekietal. -|Japan, 1985 Case3-TN,M, 3rd Case - Well-differentiated | LLLN
SCC of right lingual margin
Dutton et al. | USA, 2002 TNM Well-differentiated SCC of Sublingual node
270 x right lateral tongue
Moderately differentiated
Han et al. China, 2007 T,N,M, SCC of the left margin of the | Above the sublingual gland
tongue
Pre-op MRI - 1 along the lin-
. . I ical lora-
Well-differentiated SCC left guaﬁz:]t?rzyﬁlri]rggulgfnzzr;sra
Ando et al. |[Japan, 2009 T,N,M, lateral margin of tongue Histopathology — 3 around
the sublingual gland, 1 along
the lingual artery
Tomblinson USA, 2017 TN, Late'ral tongue Squamous cell MLLN
etal. carcinoma
Moderately differentiated SCC . .
Kayaetal. |Turkey, 2017 |T,NM/ of floor of the mouth Sublingual region
Case 1 - Moderately differenti-
ated SCC
Case 1-T4AN M, Case 2 - Moderately differenti- | Case 1 - MLLN
Case 2-T2N M, ated SCC Case 2 - LLLN
. . Case3-T.NM Case 3 - Moderately differenti- | Case 3 - MLLN
300
Yaetal.  [China, 2018 [ eq4-TINM, |atedSCC Case 4- LLLN
Case5- T,N.M, Case 4 - Poorly differentiated |Case 5- LLLN
ScC
Case 5 - Poorly differentiated
ScC
Eguchi et al. | Japan, 2019 T,.NM, SCC of right border of tongue | MLLN
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T3-4N0M0
or 28 - LLLN
Fangetal. |China, 2019 T, ,N.M, 2 - MLLN
or 3-LLLN & MLLN
TZNXMO
Ananian et Russia, 2015 4 - para-hyoid nodes
al. 3- para-glandular nodes
Discussion tumour, lingual node metastases can be misinterpreted

Metastasis of carcinoma of the oral cavity, especially of the
tongue to the cervical lymph nodes is known to represent
one of the major prognostic factors for the success or
failure of the treatment. Although the modes of lymphatic
spread to the neck in carcinoma of the tongue have been
widely reported, still the presence of lingual lymph nodes
appearing between the lingual structure and cervical lymph
nodes has received only a little attention.* Occult lymph
node metastases are an important prognostic factor, which
indicates a reduction in the probability of controlling the
disease and shortening survival.

The tongue has a complex lymphovascular system and
musculature, which make it highly concomitant with cervical
metastasis when compared to the other sites of the oral
cavity.'?

The lingual lymph nodes are inconstant para lingual
intermediate nodes appearing along the course of the
lymphatic vessels of the floor of the mouth. The lingual
lymph nodes, first identified in 1938 by Rouviere, were
categorised as the in-transit nodes that appear rarely in
lymphatic drainage pathways.®

Rouviere divided this unique cluster of nodes into two
groups: lateral (LLLN) and Medial Lingual Lymph Nodes
(MLLN). Groups of LLLN are present either laterally on the
genioglossus muscle or on the hyoglossus muscle beside
the lingual artery and vein, whereas the groups of MLLN
are present on the central collecting vessels located beside
the lingual septum.! This indicates that the LLLN and MLLN
are located between the primary site and the neck and
that they might be the first “Echelon nodes” in oral cancer
patients.® The superior limit of a cervical lymphadenectomy
is anatomically demarcated anteriorly by the lower border
of the mandible and surgically by the lingual nerve.?

The lingual lymph nodes are not considered in standard
neck nodal classifications, and their unique location deep
to the mylohyoid muscle distinguishes them from level
I lymph nodes. As a result, lingual lymph nodes are not
routinely included in neck dissections.® The treatment
failure of oral SCC usually results from local and regional
recurrences.*? Due to the close vicinity to the primary

as a local recurrence.®

An animal study by Yang!® estimated the ability of
indirect computer tomography and magnetic resonance
lymphography (CT/MR-LG) for evaluating lingual sentinel
lymph node (SLN) metastasis in a tongue carcinoma model.
According to the study, the indirect CT/MR-LG along with
Gd-Au PENPs helps in the metastatic diagnosis of lingual
SLN in tongue cancer.1®

According to Wu?” the injection of carbon nanoparticles
can be used to track occult Lingual lymph nodes (LLNs) in
early-stage tongue SCC. This method is simple as well as
easy to use intra-operatively.?”

The aim of this systematic review is to assess if the presence
of lingual node metastasis is a definitive prognostic marker
for carcinoma of the oral cavity and to determine whether
to respect the Lingual lymph node in addition to the
traditional neck dissection in Oral SCC.

The main goal of surgical oncology is to remove the primary
tumour including a wide margin of normal tissue. The
presently recognised custom is to remove the primary
lesion along with a 1.5 - 2 cm circumferential macroscopic
margin. Numerous modifications of neck dissection have
been suggested and elective neck dissection increases the
prognosis in early-stage T1-T2 oral tongue SCC. However,
lingual lymph nodes (LLNs) are not routinely removed in a
neck dissection as they are not categorised as conventional
neck levels, especially for early-stage carcinomas.?’

The presence of lingual nodes has changed the traditional
neck dissection (discontinuous) to compartmental surgery
(- continuity) which greatly improves the quality of life
and reduces the recurrence rate. The advantage of
compartmental resection is 3-fold:

*  Complete removal of an involved muscle component
which allows potential loco-regional micrometastasis

*  Thisapproach is a paradigm shift from circumferential
to longitudinal resection that enables to performance
of radical oncological resection

* Adequate pre-op imaging allows us to know the extent
of the anatomical and functional defect and plan
appropriate reconstruction
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Conclusion

This review portrays that the incidence of LLNs is linked
with the pathological classification of SCC of the tongue
and floor of the mouth. Additional studies are required
to find the ideal method of detecting the presence of LLN
prior to surgery, and to know whether performing the LLN
dissection can limit the rate of neck node metastasis, in
addition, improve the survival rate in patients with SCC of
tongue and floor of the mouth.

In patients with early SCC of the tongue and floor of the
mouth, we recommend a wide-margin resection and
inspection of LLNs. The decision of mylohyoid, genioglossal,
and hyoglossal muscle preservation must be based on the
pathological examination of the LLNs.
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