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procedures able to provide uniform terminology in order to better define post-
operative results.

Methods: The classification resulted from the consensus of the different
authors and is based on anatomical and surgical principles.

Results: The classification comprises three types of BOT resections: type 1 is
the resection of the entire lingual tonsil to the muscular plane; type 2 is per-
formed by removing the entire lingual tonsil and part of BOT muscles; type
3 is performed by removing the entire lingual tonsil and the entire BOT mus-
cles. Based on the extension of the dissection, we can use the suffix A (contra-
lateral BOT), B (supraglottic larynx), C (lateral oropharynx), and/or D (oral
tongue).

Conclusion: The proposed classification could allow us to easily compare data
from different centers.
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1 | INTRODUCTION

The introduction of new technologies, such as surgical
robots, is dramatically changing the head and neck onco-
logic surgery field.'” In the last decade, the advent of
robotic surgery introduced a new minimally invasive
transoral approach to the oropharynx. Upfront transoral
surgery is related to fewer long-term complications and
better functions compared to open surgical approaches,
achieving the same or even higher survival rates when
compared to upfront radiotherapy.'® In particular, the
base of tongue (BOT), which is the second most common
subsite for oropharyngeal tumors, seems to be the ideal
anatomical area to be approached by transoral robotic
surgery (TORS).?

Moreover, the number of patients which may be
treated by transoral surgery is rising, especially when
compared to open transmandibular approaches. In par-
ticular, the transoral approach is often used in the diag-
nostic workup of the head and neck occult primary
tumor,'"'? in advanced oropharyngeal carcinoma,'>'* as
well as for residual and recurrent disease."

Nowadays, few efforts have been made toward the estab-
lishment of a common classification for BOT procedures,
which are often reported in the present literature as “lingual
tonsillectomy,” “transoral BOT resection,” or “TORS proce-
dure.”'*'® However, transoral oropharyngectomies for
lesions arising from the BOT have no univocal terminology
at this time. In 2014, de Almeida et al.'® and then in 2017,
the Sociedad Catalana de Otorrinolaringologia (SCORL)
Working Group® proposed two classifications whose aim
was mainly to identify subsites and to guide the reconstruc-
tion process. However, they did not take into consideration
the location of the primary tumor or the anatomical depth
landmarks. In particular, the first'® classification is based on
the anatomical defects after transoral oropharyngectomies.
The authors defined four different classes based on the num-
ber of oropharyngeal subsites resected during surgery, as
well as some “adverse features” found after the re-
section (exposed internal carotid artery, pharyngocutaneous
fistula, >50% of soft palate defect). The aim of this classifica-
tion was indeed to establish a reconstruction algorithm, but

no indications regarding tumor resection were provided.
This classification system does not use anatomical land-
marks, and it is not able to guide tumor resection on the
basis of the clinical T classification. Moreover, the BOT is
considered only one of the oropharyngeal subsites, and no
anatomical landmarks of depths were used. Similarly, the
second classification® describes six oropharyngeal subsites
without establishing precise anatomical limits or landmarks
of depth. In this case, the number of resected subsites could
be associated with the suffix “p” indicating a deep resection,
without describing the specific anatomical planes involved.

Recently, we introduced a proposal for an anatomical-
based lateral oropharyngectomies classification, which
does not include procedures performed for BOT primary
tumors.>!

We believe that there is a need for a common lan-
guage, and an anatomically based classification system
for BOT procedures. In the present paper, we report our
BOT classification proposal.

2 | CLASSIFICATION PROPOSAL
Our aim is to provide a classification that is both exhaus-
tive and simple to use. Therefore, we have based our clas-
sification on three types which define the depth of
excision and on four possible extensions (contralateral,
inferior, lateral, and anterior) (Table 1).

21 | Type 1 base of tongue resection
Type 1 base of tongue resection (BOT 1) is the resection of
the entire lingual tonsil up to the midline. This surgical
procedure spares the tongue muscles (Figure 1).
Considering that the entire tonsil could be affected in
various degrees of severity, it is necessary to completely
resect it. This is performed to ensure no dysplastic or
even carcinomatous residue. Given that BOT 1 re-
section ensures a histopathological examination of the
entire lingual tonsil, the main role of this surgical proce-
dure is diagnostic. However, it can also be therapeutic if

TABLE 1 Classification for transoral base of tongue (BOT) resection
BOT types
Type 1 Type 2 Type 3
Lingual tonsil Lingual tonsil and part of BOT muscles Lingual tonsil and the entire BOT muscles
Extensions®
A B C D

Contralateral BOT Supraglottic larynx

Suffixes can be used in combination (e.g., type 2BC, type 3ABC).

Lateral oropharynx Oral tongue
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FIGURE 1 Type 1 base of tongue resection (BOT 1) is the
resection of the entire lingual tonsil up to the midline. This surgical
procedure spares the tongue muscles. (A) sagittal view; (B) axial
view. Red circle indicates the circumvallate papillae level. The
vertical line represents the virtual coronal plane connecting the
hyoid bone to the circumvallate papillae. The resected area is
highlighted in red [Color figure can be viewed at
wileyonlinelibrary.com]

the histological results confirm hyperplasia, dysplasia, or
carcinoma in situ without signs of microinvasion. Other-
wise, if there are signs of invasive tumor spread, a further
procedure is required.

2.2 | Type 2 base of tongue resection

Type 2 base of tongue resection (BOT 2) is performed by
removing the entire lingual tonsil and part of the BOT
muscles, without reaching the virtual coronal plane con-
necting the hyoid bone to the circumvallate papillae
(Figure 2). The dissection begins from a horizontal line
parallel but posterior to the circumvallate papillae line.
The hyoid bone should not be visualized during the dis-
section. Care should be taken in identifying and ligating
the lingual artery as well as its branches when encoun-
tered. The main indication for this procedure is evidence
of a T1 tumors of the lingual tonsil which does not invade
the BOT muscles.

2.3 | Type 3 base of tongue resection

Type 3 base of tongue resection (BOT 3) is performed by
removing the entire lingual tonsil and the ipsilateral base
of tongue muscles up to the virtual coronal plane con-
necting the hyoid bone to the circumvallate papillae
(Figure 3). The dissection begins from the midline and
can proceed through the avascular plane of the tongue
median raphe up to the hyoid bone. Once the hyoid bone
is identified, one can easily complete the resection starting
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FIGURE 2 Type 2 base of tongue resection (BOT 2) is
performed by removing the entire lingual tonsil and BOT muscles
without reaching the virtual coronal plane connecting the hyoid
bone to the circumvallate papillae. (A) Sagittal view; (B) axial view.
Red circle indicates the circumvallate papillae level. The vertical
line represents the virtual coronal plane connecting the hyoid bone
to the circumvallate papillae. The resected area is highlighted in
green [Color figure can be viewed at wileyonlinelibrary.com]
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FIGURE 3
removal of the entire lingual tonsil, and the ipsilateral base of

Type 3 base of tongue resection (BOT 3) is the

tongue muscles up to a virtual coronal plane connecting the hyoid
bone to the circumvallate papillae. (A) Sagittal view; (B) axial view.
Red circle indicates the circumvallate papillae level. The vertical
line represents the virtual coronal plane connecting the hyoid bone
to the circumvallate papillae. The resected area is highlighted

in blue [Color figure can be viewed at wileyonlinelibrary.com]

from the circumvallate papillae line. Particular care
should be taken in identifying and ligating the main
trunk of the lingual artery and its branches when they
are encountered.

2.4 | BOT extensions

BOT resection can be extended toward different struc-
tures based on the clinical features of the BOT tumor:
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FIGURE 4
clinical features of the tumor, BOT can be extended toward the

Base of tongue (BOT) extensions. Based on the

contralateral BOT, supraglottic larynx, lateral oropharynx, and/or
oral tongue. “A” suffix indicates the extension of the

resection toward the contralateral BOT; “B” suffix indicates a
resection extended to the ipsilateral supraglottic larynx; “C” suffix
indicates the extension to the lateral oropharynx (ipsilateral); “D”
suffix indicates a resection extended anteriorly toward the
ipsilateral oral tongue [Color figure can be viewed at
wileyonlinelibrary.com]

contralateral BOT, supraglottic larynx, lateral orophar-
ynx, and oral tongue.

We can use the suffix A, B, C, and/or D to denote the
extension of the dissection (Figure 4).

“A” suffix indicates the extension of the re-
section toward the contralateral BOT. The depth of exci-
sion is the same as the contralateral site according to the
aforementioned types. This resection is not typically asso-
ciated with swallowing impairment if only the lingual ton-
sil is removed.'"'* Potential swallowing impairment could
arise when BOT musculature is completely removed.'>'*

“B” suffix indicates a resection extending to the ipsi-
lateral supraglottic larynx. Dissection can be performed
sparing the contralateral BOT other than the contralat-
eral half of epiglottis, and the contralateral aryepiglottic
fold. This extension is usually performed in the case of
disease extension to the lingual surface of epiglottis.

“C” suffix indicates the extension to the lateral oro-
pharynx (ipsilateral). This extension can be performed for
diagnostic purposes in the unknown primary tumor
workup. It includes the removal of pharyngeal tonsil and
is performed in case of BOT tumors involving the
amigdaloglossus sulcus mucosa or the lateral oropharynx.

“D” suffix indicates the extension to the ipsilateral
oral tongue. In this case, the BOT resection begins from a
line parallel but anterior to the circumvallate papillae
line and includes the oral tongue muscles. This extension
is performed for deeply infiltrating BOT tumors reaching
the coronal plane connecting hyoid bone to the circum-
vallate papillae.

Different combinations can be used to synthetically
describe all BOT surgical procedures. For example, BOT
1 procedure could be extended only to the supraglottic
larynx (BOT 1B), or BOT 2 procedure could be extended
to both the contralateral BOT and to the lateral orophar-
ynx (BOT 2 AC).

2.5 | Reconstruction considerations

In agreeance with the considerations already expressed
by de Almeida et al.,'® the authors recommend a recon-
struction in case there is a communication between the
oropharynx and the neck, resection of >50% of the soft
palate, or carotid artery exposure. Communication
between the cervical compartment and the oropharynx
can be primarily closed in case of small defects with lim-
ited tension. In all the other cases, local, regional, or free
flaps should be considered. In particular, free flap recon-
struction should be wused in case of BOT re-
section extended to the oral tongue (suffix “D”), and the
selection of the specific type of flap should be appropriate
for the extent of the surgical defect.

3 | DISCUSSION

The aim of our proposal is to provide a codification system
of BOT surgical procedures to simplify and homogenize
the interpretation and comparison of postoperative results
achieved by different centers, depending on the extent of
the tumor and of the resection. In fact, we believe that a
common classification of BOT procedures, which may
vary according to the surgeon's preference, is necessary to
understand and compare different postoperative results.
As already mentioned above, no univocal terminology is
available for transoral oropharyngectomies performed for
lesions arising from the BOT. The two classifications pre-
viously described were not developed for this purpose.
The majority of studies reporting data on transoral


http://wileyonlinelibrary.com

DE VIRGILIO ET AL.

WILEY_L_*

oropharyngectomies do not describe the extent of the sur-
gical resection, and a comparison between different stud-
ies could not be performed from this perspective.
Although the majority of transoral procedures are com-
monly denoted as “BOT resection,” we believe that a codi-
fication of surgical procedures based on the extent of
resection is needed.

A type 1 resection could be adequate if a small T1
tumor with sufficient resection margins is identified in
the final pathologic report. This is particularly true if we
consider the high variability of lingual tonsils size among
different patients.*? In fact, if a superficial T1 tumor is
found in massive lingual tonsils, a type 1 resection could
be considered sufficiently deep and consequently thera-
peutic. For this reason, we believe that it is necessary to
include the BOT1 procedure (BOT1C if ipsilateral tonsil-
lectomy is performed). According to our classification for
the lateral oropharyngectomy,** BOT1C can also be clas-
sified as type 1 lateral oropharyngectomy extended to the
base of tongue (LO1C). LO1C represents the resection of
the palatine tonsil deep to the pharyngobasilar fascia,
extended to the ipsilateral BOT. A type 1 resection is usu-
ally performed also in the diagnostic work-up of occult
primary tumors, often associated to ipsilateral or bilateral
tonsillectomy. However, our classification should not be
used for the assessment of oncological results in the case
of a diagnostic procedure. On the other hand, a univocal
terminology could be useful in this setting. We agree that
both descriptions can be used to define the same proce-
dure if the primary tumor is not identified. However, if
the primary tumor is identified in the BOT we should use
BOT1C, while LO1C is preferred for tumors located in
the palatine tonsil. Type 2 and type 3 resections are oth-
erwise performed for therapeutic purposes. Preoperative
planning is fundamental to define the tumor depth and
the infiltration of BOT muscles. The BOT2 procedure
could be used in case of limited muscle involvement. Spe-
cifically, the distance between the anterior margin of the
tumor and the virtual plane connecting the hyoid bone to
the circumvallate papillae measured at the preoperative
imaging should be at least 2 cm on the axial plane. Suffi-
cient surgical margins of at least 1 cm could not be other-
wise ensured at the final histopathology report. On the
other hand, if a distance inferior to 2 cm is measured, a
BOT3 procedure would be more appropriate. The latter is
not always easily performed in the absence of clear land-
marks. The placement of the tongue retractor during sur-
gery could indeed distort BOT anatomy, particularly in
case of a massive tongue. Therefore, as already mentioned
above, the resection should start along the midline in a
posterior to anterior fashion, given the absence of impor-
tant neurovascular structures at this level. Once the hyoid
bone is identified anteriorly, the direct visualization of the

circumvallate papillae line allows us to complete the re-
section along the aforementioned plane.

In this context, the prognostic benefit of a standard-
ized classification system should not be underestimated.
The possibility to categorize BOT resections with a
unique system will simplify the analyses of oncologic out-
comes when several cohorts are compared. In addition, it
will lead to a better understanding of surgical indications
for locally advanced tumors.

We believe that guidelines are important to obtain
reproducible surgical techniques. Developing any guide-
line requires a common language in terms of procedural
classification, and this is not available today. Our classifi-
cation should fill this gap. Furthermore, this system can
be useful to improve the teaching and training of inexpe-
rienced surgeons.

This is a classification of BOT procedures and
remains valid independently of the surgical system, tech-
nique, or instrument used (e.g., electrocautery, ultra-
sound, CO? laser, YAG laser, or thulium laser).

Thus, each type of BOT procedure in the present clas-
sification is defined by three alternative numbers which
define the depth of excision and by four suffixes which
could be used in various combinations depending on the
different extensions. Definition of surgical procedures
using simple numbers is more comprehensible for sur-
geons still unfamiliar with the proposed classification.
Moreover, the numerical definitions are accompanied by
an alphabetical classification, allowing for a short defini-
tion of each procedure that is more practical in everyday
practice. Obviously, this definition can only hold true if
the classification becomes a reference, such as the TNM
classification. Until that time, the present classification
avoids the risk of confusion with other existing personal
classifications.

One of the limitations of the present proposal is that
it cannot be used to classify all oropharyngeal transoral
procedures, but only those in which the primary tumor
originates from BOT. However, the present classification
together with the recently published one on lateral
oropharyngectomies would cover the majority of oropha-
ryngeal transoral procedures. According to large epidemi-
ological studies, the base of tongue and the tonsillar fossa
indeed represents the most frequent primary tumor sub-
sites in the oropharynx.>* We aim to further develop
extensions of the current proposal for primary tumors of
the posterior pharyngeal wall and the soft palate to allow
a comprehensive classification of all oropharyngeal trans-
oral procedures.

Our proposed classification results from an agreement
among the different authors. We opted for a simple cate-
gorization. A more complex one might have been more
rigorous but less practical for everyday practice.
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