Only when all contribute their firewood can they build up a big fire
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Imaging plays a crucial role in the identification, staging
and follow-up of patients diagnosed with a thymic epithelial
tumor (TET). Staging and complete resection (1-3) have
consistently shown to be associated with improved survival
in patients with TETS. It is because of this that patients
with local spread of disease or even pleural spread of
disease receive neoadjuvant therapy, either chemotherapy
alone or in combination with radiation therapy prior to
resection, in an attempt to decrease tumor burden and
decrease microscopic spread to enable a complete resection.
However, final staging is performed after resection, after
pathology inspection. Thus the identification of tumor
spread relies solely on imaging, primarily on computed
tomography (CT) scanning. For this, CT has to be accurate:
not over stage patients and expose them to damaging
therapy and not under stage them, potentially leading to
incomplete resection with worse survival.

As an orphan disease, the numbers of studies assessing
the accuracy of imaging in staging patients with TET or
in assessing their resectability are few (4-13). The study
of Shen et al. (14) adds light to the data available. It is the
largest imaging study conducted so far and first prospective
one. It brings with it interesting data which one could
not study in other centers: patients with advanced disease
proceeding to surgery without neoadjuvant therapy.
Because patients in Dr. Shen’s study routinely did not
receive neoadjuvant therapy, even for advanced disease, the
correlation between imaging findings to surgery were robust
and straight forward. However, like other studies on CT’s
ability to stage TETs or predict resectability, Dr. Shen’s
study suffers from the same drawback of thymic studies
we have seen in the past: single institution studies and did
not assess the reproducibility of categories assigned. Some
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of the variables for assessing tumors can be subjective and
result in great inter or even intra-observer variability. This
especially applies to those dichotomous tumor characteristics
such as assigning tumors a heterogeneity category, assigning
a contour, establishing infiltration of surrounding fat or
invasion into abutting structures. We hope that in the future,
routine computer aided evaluation such as recently seen with
texture analysis (15) will alleviate some of this interobserver
variability. Of all imaging features, intuitively, perhaps size is
the most reproducible one. Unfortunately, size was not found
in Dr. Shen’s study to enable stage differentiation. In many
other cancers, size is a component in T staging. Multiple
studies in the past trying to correlate size with survival
or staging of TETs produced variable and contradictory
results (1-3,7-9,11,16,17). This is perhaps of no surprise,
as tumor size did not impact overall survival nor could it
predict complete resection among the 5,796 patients studied
from International Thymic Malignancy Interest Group’s
(ITMIG’s) database to formulate the new Tumor Node
Metastasis ('INM) staging system (18,19).

Prior to assessing C'T’ ability to correlate to Masaoka-
Koga pathologic staging in TETs” one should question
this gold standard. The staging of TET has been lagging
decades behind that of more common malignancies such
as lung cancer. The bodies responsible for defining stage
classification, the American Joint Committee on Cancer
(AJCC) and the Union for International Cancer Control
(UICC) have not declared a staging system for TET. Until
recently, there were at least 15 different stage classifications
created for these diseases, all based on single institution
studies of less than 100 patients. Perhaps the most widely
known were the Masaoka (20) and the Masaoka-Koga (21)
staging systems, both suffer from similar ambiguities.

7 Thorac Dis 2016;8(7):1391-1393



1392

Well known from clinical practice and all imaging studies,
the differentiation of Masaoka-Koga stage I to stage II,
or even the differentiation between stage Ila and IIb is
almost impossible, all requiring the identification of the
microscopic relationship with a tumor capsule (14). It is
because of this that some imaging studies grouped stage
I and II together, as both require no neoadjuvant therapy
and thus this preoperative differentiation was thought to
be of lesser importance (7). However, this differentiation
proved difficult at pathology as well as not all tumors have
a capsule. It is ambiguities like this with the older staging
systems, as well as other vague definitions, that prompted
the ITMIG to join hands with the International Association
for the Study of Lung Cancer (IASLC) and formulate a
robust evidence based new staging system.

For the formation of the first large scale staging process,
I'TMIG provided the collaboration of worldwide experts
in TET which together formed a retrospective database
of over 10,000 patients submitted from 105 institutions
from North and South America, Europe, and Korea as well
as from the Chinese Alliance for Research in Thymoma
which was then supplemented by additional cases from the
Japanese Association for Research in the Thymus (JART)
and additional cases from the European Society of Thoracic
Surgeons. Statistical analysis was funded by IASLC and
performed by the Cancer Research and Biostatistics
organization. This collaboration resulted in a leap forward
with a new TNM classification for TETs and ended the
contradicting ambiguities of prior staging systems. It is
now known that the task which was found as impossible
with imaging, differentiating completely encapsulated
tumors from those which involve the adjacent fat is of no
importance as patients have similar survival and thus they
were all grouped into one stage. This new staging system,
like Dr. Shen’s study, found that tumor size has no role in
a staging system as it does not predict survival. Most of all,
what this new robust staging system has proven is, that even
when dealing with an orphan disease, progress is possible, if
we join hands together as with unity we can achieve a much
needed goal, previously thought to be impossible.

We should refrain from resting on one’s laurels as there
is still much work to do. Although impressive, the ITMIG
retrospective database did not gather with it any imaging
studies. With the new 8" edition TNM staging system
together with I'TMIG’s ongoing prospective database,
we now have a window of opportunity to join hands and
prospectively collect and submit staging TET imaging
studies to a central repository to solve all remaining
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questions about imaging. Some of these questions which
remain open are: How accurate is imaging in differentiating
the different T categories from each other? What lymph
node size best predicts lymph node involvement in TETs?
How accurate are we in identifying pleural metastatic
disease? Can computerized texture analysis of the primary
tumor predict survival or staging? Can computer-aided
detection identify metastatic lesions missed by the human
eye? It is our hope that this work and collaboration
continues so that we can move forward and improve our
patients’ lives as the Chinese proverb wisely says: “Only
when all contribute their firewood can they build up a big fire”.
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