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[Abstract] The advantages of the Chinese 2008 staging system for
nasopharyngeal carcinoma included as follows: (WApplication of MRI as the
major staging means; discard of the subjective factors. (@ Adoption of
some new independent predictor such as metastatic retropharyngeal lymph
nodes and RTOG cervical levels. (3 Simplification of the T category. @
Categorization of N and clinical substage can distinct the risk of distant
metastasis and overall survival. All these changes adapted to the modern
diagnosis and treatment pattern with a higher degree of practicality. Therefore,
developing a prospective,  multicenter clinical verification of the existing
standards, thereby correcting itself, fulfill the developmental and scientific
principles. It may improve as follows: D The definition of anatomical structure is
restrictive such as nasal cavity and oropharynx, and the expression of masticator
space is not intuitive. @Proof of evidence-based medicine for the size of lymph
nodes included in the N category is insufficient. @ The risk of local recurrence
between the subgroups of T category was not significant. @ Different definition
of the index such as oropharynx and cervical level between the sixth edition
UICC/AJCC staging system and the current system will hinder the international
exchange of experience and information.
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The objective of clinical staging of malignant tumor is to predict
prognosis, guide treatment and evaluate the efficacy, and benefit
comparison of data and exchange of experience among various centers.
Due to particularity of nasopharyngeal carcinoma (NPC) in Chinese
patients, Chinese scholars have devoted to develop the staging criteria
suitable for Chinese patients. Since Tianjin staging was established in
1959, Chinese scholars have developed Shanghai staging in 1965,
Changsha staging in 1979 and Fuzhou staging in 1992. The 92 Fuzhou
staging is designed on the basis of CT diagnosis, two —dimensional
conventional radiotherapy, simple radiotherapy, and so on. It played a
crucial role in guiding treatment in 1990s. With the wide use of modern
imaging techniques such as MRI, three —dimensional and intensity —
modulated radiotherapy  technology as well as combined
chemoradiotherapy, drawbacks gradually exposed in the 92 staging.

On 26 December 2008, Committee of Chinese Clinical Staging of
Nasopharyngeal Carcinoma was established by Branch Association for
Radiation Oncology Therapy of China Medical Association, Professional
Committee for Radiation Oncology of Chinese Anti —Cancer Association
and Professional Committee for Nasopharyngeal Carcinoma of Chinese
Anti—Cancer Association. Revision of Clinical Staging of Nasopharyngeal
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Carcinoma was carried out through group discussion,
and 2008 Chinese Staging of Nasopharyngeal
Carcinoma (the 2008 staging) was established
subsequently.” The current article was to analyze the
2008 staging in terms of the staging evaluation
measures, index screening and principles of staging,
and to help clinicians understand the general
background information of staging, facilitate its
application and provide references for improving the
staging.

Improvement of the 2008 staging

MRI become principal measure in clinical staging.
In the development of TNM staging system, the
reliability of staging, that is, certainty factors (C
factors), has been changing along with the
progresses of examination methods. C factors, the
certainty factors of diagnosis in staging, reflects the
authenticity of a diagnostic method. C1 refers to
clinical examination and conventional X -ray
examination (the Changsha staging); C2 refers to the
CT imaging examination (the 92 Fuzhou staging) or
MRI (the 2008 staging), and so on; C3 refers to
exploratory operation, including biopsy and cytology;
C4 refers to pathologic examination; C5 refers to
autopsy. NPC is not suitable to be treated by surgical
operation because of the deep anatomical location of
the nasopharynx. As a result, evidences from C3-C5
levels are difficult to obtain. In the meantime, it is
difficult to recognize the invasion of the
parapharyngeal space, skull base and intracranial
cavity by clinical examinations, therefore, imaging
examinations such as CT and MRI are required.
According to several reports on comparative study of
CT and MRI in recent vyears, it seems to be
commonly accepted that MRI is better than CT in
detecting the skull base, soft tissue and intracranial
invasion,?® MRI can reflect the regulations of disease
progression more accurately,®” and changes T stage
in about 50% of the patients and clinical stage in
38.6% of the patients (70% of which show upgrade,
that means the treatment strategies should be
adjusted).®® Therefore, MRI has become the first
choice for T and N staging of NPC.

Several studies confirmed that PET -CT should
be used as the first choice in detecting distant
metastasis. " However, the 2008 staging leaves
chest radiography, bone scanning and abdominal
ultrasound  examination as  routine  imaging

Figure 1  Nasopharyngeal lesions had invaded forward the
turbinate, but did not exceed the connection of the bilateral

posterior wall of the maxillary sinus

examinations of distant metastasis for M staging due
to limited application of PET-CT. It is worth noting
that positive PET —-CT results should serve as
evidences of M1 although it has not become a
routine examination yet.

MRI scanning involves multiple parameters and
techniques, and is affected by subjective factors,
therefore, appropriate quality control and assurance
system must be set up. Hence, the Chinese 2008
staging prescribes detailed scanning specification
and report templates while promulgates staging
criteria to maximize the diagnostic effectiveness of
MRI and facilitate the exchange of information and
summary of data among different units. However,
since the staging involves various aspects, the
application of these specifications should be further
popularized.

Simplification of T staging. On the basis of the ~
92 staging, the 2008 staging deletes the prevertebral
soft tissue, pterygopalatine fossa, hypopharynx, orbit
and other factors, which makes T staging more
concise and easy to remember in compliance with
the principle of practicability. The deletion is done
with the evidences of evidence —based medicine.™
Studies have shown that the anterior cervical soft
tissue, soft palate, pterygopalatine fossa and orbital
invasions are certainly accompanied by other T
invasions at the same stage or a higher stage; single
pre — or post —cranial group nerve invasions
accompanied by other T4 invasions are seen in
85.3% of NPC patients. It suggests that, deleting
factors such as the anterior cervical soft tissue, soft
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palate, pterygopalatine fossa, orbit and no longer
distinguishing the pre — or post —cranial nerve
invasion, the composition of T staging would not
change and it would not mislead the treatment.

New concepts such as RTOG division of the

retropharyngeal lymph nodes and cervical lymph
nodes involved in N staging. A study applying MRI
showed that the carotid sheath tumor occupation was
constituted by both posterolateral aggression from
primary tumor and retropharyngeal lymph node
metastasis, ™ while it is difficult to be distinguished by
CT. Therefore, the adscription of retropharyngeal
lymph nodes was not involved in the ©~ 92 staging. A
series of studies have shown that the occurrence rate
of retropharyngeal lymph node metastasis is high,
which is the first stop of the metastasis of NPC and is
an independent prognostic factor for NO cases, it
should be included in N1 sub—phase.™*
The application of three —dimensional conformal
radiotherapy and intensity —modulated radiotherapy
requires radiation doctors to outline lymph node
metastasis regions on CT cross —sectional images
taking anatomical landmarks into account. The
concept coincides with that of surgical division of
cervical lymph nodes. The 2008 staging adopted the
concept of cervical division,” which makes the
staging adapt to and combine with modern treatment
modalities with a high practicability.

Problems of the 2008 staging. Although the 2008
staging has made great progresses in staging
measures,  simplification of T staging, and new
indexes for N staging, it is believed that there are still
some problems in the following aspects.

The definition of the invasion in the nasal cavity
and oropharynx should consider the importance of
clinical examination. The definition of the invasion in
the nasal cavity and oropharynx in the 2008 staging
has a bias towards the imaging signs, while
misunderstands the anatomic definition. NPC is a
malignant tumor occurs in the nasopharyngeal
mucosa. It is confined in the mucosa at early stage,
and then infiltrates forward into the nasal mucosa and
downward into the oropharyngeal mucosa. Clinical
and endoscopic examination should be the first
choice for detection of mucosal surface lesions.

In the 2008 staging, nasal cavity invasion is
defined as the anterior invasion of nasopharyngeal
lesion exceeds the connection of bilateral posterior
wall of maxillary sinus. Two kinds of nasal cavity
invasion are commonly seen: (1) the nodular lesion is

enlarged and infiltrates anterosuperior into the nasal
septum, middle turbinate and other structures, but
may not exceed the connection of bilateral posterior
wall of maxillary sinus (Fig. 1); (2) the lesion infiltrates
through the lateral wall into the nasal cavity, and is
difficult to be detected by MRI.  Therefore, we
propose to evaluate nasal cavity invasion resort to
nasal endoscopy and clinical examination, and
imaging definition of nasal cavity invasion should be
changed as anterior invasion to nasal structures
(turbinate, nasal septum) or exceed the connection of
bilateral pterygopalatine fossa.%®

The oropharynx is defined as the intervertebral
space between the first and second cervical
vertebras in the sixth edition of UICC/AJCC -2002
manual for staging of cancer,® which has been
adopted as an international standard. While in the
2008 staging, the oropharynx is defined as the
intervertebral space between the second and third
cervical vertebras.  These inconsistent standards
hinder international communication.  On the other
hand, both standards take imaging bone structures
as diagnosis criteria, and the lower edge of the soft
palate should be regarded as the boundary between
the nasopharynx and oropharynx anatomically.
Judging from the site, invasion of nasopharyngeal
lesions to the oropharynx usually occurs in the lateral
wall. Presentations of cervical vertebras on sagittal
and coronal images at the level of oropharyngeal wall
are unsatisfactory.  The presentations on cross —
sectional images (subject to the MRI scan angle)
need to be referred to. The infiltrating lesions in the
oropharyngeal mucosa can be diagnosed through
clinical examination.

Definition of “T4 pterygoid muscle and outside
masticator space" splits the anatomical definition. In
the 2008 staging, the invasion of wing muscles is
classified as T3, the invasion of the pterygoid muscle
and outside masticator space is classified as T4.
Although this classification is more definite than the
infratemporal fossa in the 92 staging and the
infratemporal fossa and masseteric space in the
UICC/AJCC staging, it is still not intuitive. Concept of
the masticator space is a complete one. If necessary,
the split of the concept should be based on
evidence —based medicine.Mao et al. found (in "
clinical verification of 2008 staging" published in the
current issue) that the risk of local recurrence was
much higher in T3 -wing muscle group than in T3 -
skull base group (lack of intragroup consistency),
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and the risk of recurrence was higher in T3 —wing
muscle group than in T4 —paranasal sinus and other
groups (lack of intergroup risk difference). A staging
index should express a structural unit completely and
directly, but not to express in a logical type. For
example, medial pterygoid muscle as T3, lateral
pterygoid muscle as T4. Based on the two points,
can we suggest to assign the masticator space in T4
subgroup?

Concepts of cervical division in N staging are
inconsistent with international standards, which
impede international communication. Before 1990s, in
Head and Neck Surgery, the head and neck lymph
nodes were often divided into 12 groups such as
submental nodes (including supraclavicular region)
according to nerves, blood vessels and other
anatomical landmarks. In late 1990s, the American
Academy of Otolaryngology—Head and Neck Surgery
began to adopt Robbins six—division of the head and
neck lymph nodes (I-VI regions, without the concept
of supraclavicular region).™ In 1997, the UICC/AJCC
staging of nasopharyngeal carcinoma also identified
cervical six —division ( including the concept of
supraclavicular region), but the staging was not
included in regional standards, the concepts of
unilateral/bilateral and supraclavicular regions were
still adopted.”™ In 1999, Som et al.® published
cervical lymph node division method based on
imaging anatomical marks (including the concept of
supraclavicular region). In 1997-2000, Nowak et al.?'-
2 and Gregoire et al.®? described six —division for
preventive irradiation of head and neck tumors
(without the concept of supraclavicular region).
Several versions of the concept of cervical division
have been proposed during the process of evolution
from the field of anatomy to surgery, radiology and
radiotherapy. To avoid ambiguous definition,
authoritative international organizations in Europe and
the United States, such as RTOG, jointly issued
preventive cervical irradiation field for NO patients
with head and neck tumors in 2003 (no concept of
supraclavicular region)." Thereafter, multiple studies
adopted this standard to investigate the regulation of
cervical lymph node metastasis of NPC.2-%

The 2008 —-N staging adopted the division
method for preventive cervical irradiation for lymph
node —positive patients with head and neck tumor or
those underwent operation published by Gregoire et
al. in 2006, and made pertinent modifications
(without concept of supraclavicular region). However,

for the sake of international communication and
cooperation,  three issues in the 2008N staging
should be concerned. Firstly, which one we should
choose among so many standards of cervical
division? We believe that the standard staging issued
by authoritative organization (RTOG -2003)" should
be selected to make our staging be approved
internationally. Secondly, should we copy an intact
set of standard or make some practical
improvement? To facilitate international
communication, we suppose not to change the
original criteria if the clinical value of staging would
not be affected significantly. Thirdly, how to deal with
division standard of supraclavicular region in the
UICC/AJCC staging? In the UICC/AJCC staging,
supraclavicular region includes the lower half of
region IV and region Vb. In 2007, Ng et al.® have
conducted a survival analysis and pointed out that
there was a certain practicality of replacing the
supraclavicular region with regions IV and Vb. There
are inherent risks that the Chinese 2008 staging
abandon the concept of supraclavicular region before
the UICC/AJCC staging. If UICC/AJCC staging
continue to adopt the concept of supraclavicular
region, that will give Chinese NPC researchers many
inconveniences.

Steps and principles of establishing tumor
staging. The establishment of tumor staging includes
three steps and four principles: firstly, screening
independent prognostic indexes of T staging and N
staging; secondly, grouping the indexes of T staging
and N staging according to risk of failure follow the
principles of case distribution equilibrium, intergroup
risk diversity, and intragroup risk consistency; lastly,
combining the indexes of T staging and N staging
follow the principle of predictable prognosis.

Screening indexes of staging should be simple
and practical. Indexes of staging should be
independent prognostic factors that can reflect the
process of tumor progression. The 2008 -N staging
includes five aspects: the size of retropharyngeal
lymph nodes, the size of cervical lymph nodes,
extracapsular invasion, unilateral or bilateral lymph
node metastasis, involved regions (RTOG six —
division). However, it is reported that the size of
lymph nodes is not an independent prognostic factor
for distant metastasis, which only an accompany
factor of unilateral or bilateral lymph node metastasis,
involved regions and extracapsular invasion.® |t
should not be included in N staging to comply with
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the principle of staging simplification. Cranial nerve
involvement in T staging contains MRI diagnosis and
clinical diagnosis.®

Grouping and combining selected indexes of T
staging and N staging according to the principles of
intergroup risk diversity, intragroup risk consistency
and predictable prognosis. When grouping the
indexes of T staging, the risk of local recurrence
should be mainly considered. The risk of local
recurrence could be progressively increased from
stage T1 to stage T4 (risk diversity); while sub —
groups at the same stage should have interlace in
survival curves (risk consistency). Based on these
principles and survival data, several researchers
suggested to downgrade the invasion of oropharynx
and nasal cavity to stage T1.%"* In 2009, Mao et al.®
re —validated the sixth edition of the UICC/AJCC
staging with MRI data. They verified that the
disease —specific survival of T2A and T1 patients are
similar, that of T2B and T3 patients are similar, and
suggested to combine stages T2A and T1 to T1,
combine stage T2B and T3 to T2, and downgrade
stage T4 to stage T3, resulting in three T stages. The
2008 staging still has four T stages, and the invasion
of the nasal cavity and oropharynx remains at stage
T2.  Although the local recurrence —free survival
curves of patients at the four T stages showed no
interlace, there was no significant difference among
the patients at stages T1, T2, and T3, suggesting
there still be room for improvement.

Distant metastasis is the main consideration
when grouping the indexes of N staging. Lee et al.®'
and Liu et al.® suggested to downgrade the stage
N3a in the UICC/AJCC staging to stage N2. This
suggestion is similar to the 2008 staging, because
the size of lymph nodes can not been included in
stage N3. In the 2008 staging, the distant
metastasis —free survival curves of patients at four N
stages could be separated well, with significant
differences between them.

The final step is staging combination (stage Tx
and stage Nx are combined to stage X). Its principle
is to make the overall staging can be used to predict
overall survival or disease —specific survival. Via
analyzing CT and/or MRI data, Lee et al.® and Liu et
al.® proposed to downgrade stage T2NO in sixth
edition of the UICC/AJCC staging to stage |,
downgrade stage T3NO to stage Il, and downgrade
stage T4NO to stage Ill. There are few changes on
combination of T and N staging and overall staging

in the 2008 staging. Differences in disease —specific
survival rates between patients at four clinical stages
were significant.

Case distribution equilibrium.  The equilibrium
requires balanced distribution of the patients in four
groups: too many patients in one group lead to
difficulty in distinguishing the prognosis; too few
patients in one group lead to poor practicality.Two
papers published by Mao et al.®® and the paper ——
clinical validation of the 2008 staging —— published in
the current issue are based on data of the same
group of patients. Analyzing case distribution, the
case distribution of four T, N, and clinical stages
were in equilibrium, with the biggest difference lie in
stage N2. The main reason is that stage N2 in the
2008 staging contains indexes of extracapsular
invasion and tumor size of > 3 cm, except for
unilateral/bilateral lymph node metastasis.

According to literature review and two verification
reports in the current issue, comprehensive
evaluation of the 2008 staging is as follows. First of
all, as a clinical staging standard, the 2008 staging
adopts MRI as the main staging measure, includes
new independent prognostic factors such as
retropharyngeal lymph node metastasis and RTOG
cervical division, simplifies T staging, and discards
subjective factors. All these changes adapt to
modern diagnosis and treatment strategy with high
practicality. Secondly, in addition to propose the
standards of staging, the 2008 staging also provides
scanning standards and report templates for MRI,
which helps people understand well and facilitate the
popularization of the staging standards. Thirdly, N
staging and overall clinical staging can distinct the
risk of distant metastasis and overall survival well.
Finally, seeing from the perspective of scientific
development, both the 2008 staging and sixth edition
of the UICC/AJCC staging are expert consensus built
on literature review by the working groups. Study of
evidence —based medicine limits to a certain item,
without verification of survival data of the overall
staging. However, two-step strategy was proposed
in the 2008 staging. The second step is to conduct a
prospective, multi—center clinical validation on expert
consensus and improve to be in line with the
development and scientific principle of staging.

The disadvantages of the 2008 staging are that
the definition of some anatomical structures, such as
the nasal cavity and oropharynx, is limited; the
definition of some anatomical structures, such as the
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pterygoid muscle and outside masticator space, is

not intuitive enough;
evidence of evidence-based medicine;
local recurrence

of

some selected indexes lack of
the diversity

risk among T stages is

unsatisfactory. We should also adopt the international
staging when using the 2008 staging for the sake of

international communication,
basic concepts or
researchers.

while the differences in
definitions would trouble the
How to minimize such inconvenience is

worth to be thought by Chinese researchers of
nasopharyngeal carcinoma staging.
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