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ORIGINAL ARTICLE

Computed Tomographic Findings and Prognosis in
Thymic Epithelial Tumor Patients

Satomi Yakushiji, MD,* Ukihide Tateishi, MD, PhD,t Shunji Nagai, MD,} Yoshihiro Matsuno, MD, PhD,%
Kazuo Nakagawa, MD, PhD,§ Hisao Asamura, MD, PhD,§ and Masahiko Kusumoto, MD, PhD?

Objective: To determine which computed tomographic findings are
associated with high-risk thymic epithelial tumors and a poor prognosis.
Methods: Computed tomographic findings of thymic epithelial
neoplasms were retrospectively evaluated in 75 patients diagnosed
with thymic tumor between January 1997 and October 2003, We
analyzed the correlation of the computed tomographic findings,
histological subtype according to the World Health Organmization
classification, and the prognosis

Results: There were 34 with type A ~B1 tumor and 41 with type B2 ~
C tumor. On multiple regression analysis, vascular obliteration and a
blunt stemum-anterior mediastinum angle were more frequent with
thymic carcmoma than with thymoma. On multivaniate analysis,
pleural effusion and mediastinal fat infiltration on initial computed
tomography had a significant impact on survival

Conclusions: Vascular obliteranon and a blumt stemume-antenior
mediastinum angle were predictive of thymic carcinoma. Pleural effusion
and mediastinal fat infiltration were predictive of a poor prognosis.

Key Word: thymic epithelial wmors, CT finding
(J Comput Assist Tomogr 2008;32:799-805)

hymic epithelial tumors are uncommon and have a broad

spectrum of biological and morphological features.
Therefore, various histological classifications and staging
systems have been devised to clarify the prognostic features
of these tumors.

In 1999, the World Health Organization (WHD?
published its histological classification of thymic tumors.
Several studies have evaluated the clinical and prognostic
relevance of this histological classification. Recently, it has
been reported that the WHO histological classification reflects
both the clinical and the funcuonal features of thymic
epithelial tumors and is thus useful in clinical practice for
both assessment and treatment.”™ It has been found that type
A, AB, and B] thymomas havc a less aggressive nature than
type B2 and B3 thymomas.™*

Only a few studies have attempted to preoperatively
predict the prognosis of these tumors based on computed

From the *Divisions of Medical Oncology; tDiagnostic Radiology,
tDhagnostic Pathology, and §Thoracic Surgery, National Cancer Center
Hospital and Research Institute, Tokyo, Japan.
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tomography and pathological findings.”'® These studies
found that there is some degree of overlap between the
computed tomographic (CT) findings for the various histolo-
gical types of tumors in the WHO classification. Thus, these
reports concluded that computed tomography is of limited
value in differentiating among the various histological
subtypes. However, some CT findings of thymic epithelial
tumors may help to differentiate the various subtypes and
predict prognosis, but there have been few studies that have
evaluated the relationship between the CT findings of thymic
epithelial tumors and prognosis.'”

The purpose of our study was to determine which CT
findings of thymic epithelial tumors were associated with the
high-risk group and a poor prognosis.

MATERIALS AND METHODS

Patients and Pathological Evaluation

We conducted a retrospective review of 77 patients who
were diagnosed as having thymic epithelial tumors on
pathology between January 1997 and October 2003. Two of
77 patients for whom initial CT scans were not available were
excluded. Therefore, 75 patients with thymic epithelial
tumors were considered. The medical records were reviewed
with respect to clinicopathologic issues, including allied
diseases, type of operation, adjuvant therapy, mode of
recurrence, and prognosis.

In 52 patients, the diagnosis was made on the basis of
surgical resection (total thymectomy, 36; thymectomy, 14); in
the remaining 23 patients, the diagnosis was made on biopsy
(percutaneous core needle biopsy, 21; exploratory surgery, 2).
For the patients who were diagnosed on biopsy, other primary
sites were excluded by laboratory tests (including serum tumor
markers) and CT scan of other sites.

All tumors were staged accordmg to the Masaoka
clinicopathologic staging system.'' This staging system incor-
porates the presence of invasion and the anatormical extent of
involvement as defined clinically and histopathologically. The
stage was determined by a review of the medical records,
including operative, pathological, and radiological reports.

The mean follow-up period was 28 months (range, 1-87
months). For surgically treated patients, recurrence was
defined as any evidence of tumor detected by imaging or
pathological examination dunng follow-up.

The pathological specimens that were obtained before
2000 were reviewed and reclassified according to the 1999
WHO classification by an experienced pathologist.” From
2001, the pathological reports were based on the 1999 WHO
classification so we can easily review those records. The

| Comput Assist Tomogr * Volume 32, Number 5, September/October 2008 799




Yakushiji er al

| Comput Assist Tomogr * Volume 32, Number 5, September/October 2008

classification is as follows. Tvpe A 1s a tumor composed of a
population of spindle or oval neoplastic thymic epith

lacking unclear atypia and accompanied by few or no
neoplastic lymphocytes. Type AB is a tumor in which there
are foci rich in lymphocytes. Type B is a tumor that resembles
the normal functional thymus in that it combines large areas
practically indistinguishable from normal thymic cortex with
areas resembling thymic medulla. Type B2 1s a tumor in which
the neoplastic epithelial component appears as scattered
plump cells with vesicular nuclei and distinct nucleoli
among a large population of lymphocytes; perivascular spaces
are common and sometimes very prominent, and there is a
perivascular arrangement of tumor cells resulting in a
pallisading effect. Type B3 1s a type of thymoma predomi-
nantly composed of round or polygonal epithelial cells
exhibiting no or mild atypia admixed with a minor component
of lymphocytes, resulting in a sheetlike growth of the
neoplastic epithelial cells. Type C is a type of thymoma
exhibiting clear-cut cytological atypia and a set of cytoarch-
itectural features no longer specific to the thymus but rather
analogous to those seen in carcinomas of other organs. All
thymic carcinomas are classified as type C.

All umors were grouped into 3 subgroups: low-risk
thymomas (tvpes A , AB, and B1), high-risk thymomas (types
B2 and B3), and thymic carcinoma (type C)."” For analysis, we
compared the low-risk group (low-risk thymomas) to the high-
risk group (high-risk thymomas and thymic carcinoma),

Image Acquisition and Analysis

Computed tomographic scans were available for
patients. Computed tomographic scans were taken before any
therapy was given except in 2 patients who had been given
chemotherapy at another hospital. The mean interval between
pathological diagnosis and CT scan was 21 days (range, 0-201
days), Three patients were scanned at other hospitals

Computed tomographic examination with a helical
scanner (TCT-900S or X-Vigor; Toshiba Medical Systems,
Tokyo. Japan) and a multislice CT scanner (Aquilion;
Toshiba Medical Systems) was done in all patients, The
helical technique in all patients consisted of 7.0- to 10.0-mm
collimation for individual scans of the entire thorax (120 kVp,
150-200 mA per real EC) and reconstruction with a standard
algonthm. Additional thin-section CT images were obtained in
all patients using 2.0-mm collimation, a 20-cm field of view,
120 kVp, and 200 mA per rotation, 1.0- or 0.5-second gantry
rotation, and a standard reconstruction algorithm. Computed
tomographic examinations were performed 40 seconds after
intravenous administration of 300 mg/mL of nomonic contrast
material (Ipamiron 300; Nihon Schering K K., Osaka, Japan)
given at 2 to 3 ml/s. Hard copy photographic images were
acquired at window settings for the mediastinum (center, 53
Hounsfield units; width, 550 Hounsfield units)

Two chest radiologists who were blinded to the
histological classifications and tumor prognoses assessed the
CT scans retrospectively. Decisions on the findings were
reached by consensus. The CT analysis included the size (short
and long axes), shape, marginal charactenistics, enhancement
pattern and degree compared with chest wall muscle, and the
presence of calcification. The presence of mediasunal fat

[
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infiltration, invasion and obliteration of the great vessels,
invasion of bone, pleural and pencardial effusion, pleural
metastases, pleural dissemination, lymph node enlargement,
and distant metastases were also evaluated. In parucular, we
evaluated the retrosternal marginal shapes of the tumor and
descnibed the “sternum-anterior mediastinum angle™ as either
blunt or sharp (Figs. 1, 2, and 4).

The longest diameter of the tumor was measured at the
level where the axial tumor image seemed largest. The shape
was classified as round if the long- to short-axis ratio was less
than 1.5, oval 1if the ratio was equal to 1.5 or greater and less
than 3.0, and plaque-like if the ratio was equal to or greater than
3.0. Tumor margin characteristics were subdivided into
smooth, lobulated, and irregular. The pattern of enhancement
was recorded as homogencous or heterogeneous, and the
degree of enhancement was evaluated as less than that of chest
wall muscle, equal to that of chest wall muscle, and higher than
that of ¢
of the great vessels was considered to be present when the
tumor abutted and altered the contour of the corresponding
vessels or when overt rumor thrombosis and vascular occlusion
were present

est wall muscle based on a visual estimate. Invasion

Statistical Analysis

The differences in the prevalence of each CT finding for
the different simplified WHO histological subgroups (low-risk
group compared with high-nisk group) were analyzed using
the k: test. To differentiate among low-risk thymoma (type A,
AB. and Bl tumors), high-risk thymoma (type B2 and B3
tumors), and thymic carcinoma (type C tumors), multiple
logistic regression analyses were done.

Survival time was calculated from the day of the first CT
scan until death or the last follow-up day. The Kaplan-Meier

FIGURE 1. A 24-year-old woman with thymic carcinoma
(type C). Enhanced CT scan (10-mm collimation) obtained at
the level of the main trunk shows a 7.0 = 5.8-cm, oval,
anterior mediastinal mass with a lobulated contour and a
heterogeneous enhancement pattern (white arrowheads), This
film shows that the sternum-anterior mediastinum angle was
blunt (white arrow)

C 2008 Lippincont Willams & Wilkins
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FIGURE 2. A 61-year-old man with thymic carcinoma (type C)
Enhanced transaxial CT scan (10-mm collimation) obtained at
the level of the aortic arch shows a 6.0 » 2.5-cm, oval, anterior
mediastinal mass with a lobulated contour and a blunt
sternum-anterior angle (white arrowheads). Also note the
enlarged right paratracheal lymph node (white arrow)

method was used to estimate time to death from thymoma-
related causes. All deaths that were not related to the thymic
epithehal tumor were excluded from the calculation of
survival curves. Deaths resulting from other causes were
considered as censored. The differences in survival were tested
by the log-rank test. Multivariate analysis using Cox
proportional hazard regression model was performed to
identify which CT findings were related to prognosis, The
following vanables were considered as possible prognostic CT
enhancement pattern, presence of vascular oblitera-
lymph node

findings:
tion, blunt sternum-anterior mediastinal angle
metastasis, distant metastasis, pleural dissemination, pleural
effusion, and mediastinal fat infiltration. These statistical
s were done using SPSS software (version 11; SPSS,
, )

TABLE 1. The Relationship Between the Simplifi ied WHO
Classification'® and Masaoka Clinical-Pathologic Staging'’

High-Risk Group

Low-Risk -
Group, Low-Risk High-Risk
Masaoka Thymoma Thymoma T'hymic
Clinicopathologic (A, AB. and (B2 and B3; Carcinoma
Staging Bl;n=214) n=1%5) (C: n=26)
11 7 00y
| 17 6 2(8)
1 i9) 1(15)
4(2 3(12)*
00 16 (62)*
h B moma and thym

RESULTS
Clinicopathologic Findings

There were 37 men and 38 women who ranged n age
from 24 to ‘\‘[1 years (mean age, 57 = 11
(59%) of the 75 patients were asymptomatic; their tumors had
been detected ma.dmu[l) by chest radiographs or CT scan. In
the \'f{ﬂ]]ﬂtlﬂﬂii[ll' pil[]‘::‘.h, the most common 5Y }'!'Ip["ﬂﬂh WETE
chest pain or discomfort (17/75; 23%), followed by cough
(2/75; 16%), dyspnea (6/75; 8%), hoarseness (3/75; 4%
edema (2/75; 3%), dysphagia (1/75; 1%), and fever (1/75; 1%)
Eight patients had other malignant disease: 3 had lung cancer,
2 had colon cancer, .md 1 each had gastric cancer, breast
cancer, or endometnal cancer }mn patients (5%) had allied
diseases; myasthenia stoperatively in 3
patients (4%), and pure ru‘ ce Ip asia occurred in | patient
Distant metastases were present in 8 patients; 5 of these had
pulmonary metastases. Fifteen patients (20%) died of
thymoma-related causes

Of the patients who underwent surgery, 10 received
perioperative chemotherapy, (preoperatively, 9 patients;

vears). Forty-four

), facial

TABLE 2. CT Findings of Thymic Epithelial Tumors Based on
Simplified WHO Classification™

Low-Risk Group

High-Risk Groups

Low-Risk High-Risk Thymic
Thymoma Thymoma Carcinoma
CT Finding (A.AB,Bl:n=34) (B2,B3:n=15) (C;n=26)
Size {cm)
<h 18 (53) B (53) 7027
[ 16 (47) 7(47) 19 (73)
Contour*
Smooth 23 (6R) 7(47) 3 (11.5)
9(26) B (53 20 (77)
26} 0 () 3 (11.3)
20 (59) 7(47) 15 (58)
2 (35) 6 [40) )
= (b 13)
(12 427 3119
Homog 19 {56) {73 i1{42)
Heterogen 10 (30) 3 (20) 15 (58}
2(6 1(7) 2 (8)
27 (79 13 (8T 24
{ (209 5 j
(3 11 20 (77
Blunt angle® (T 13 (50
Medmstinal infiltration 2 0{m 27}
LN* 1(3 0 (0 12 (46)
fiisétitiation® 2 (6) 3 (20) 6 (23)
Lung metast » 00 010y 54(19)
T £5e5 ATE pe
| wndicates blunt ngle, LN, lymph node

r fypes were statistically signif

wall muscle

2008 Lipy
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FIGURE 3. A 52-year-old woman with a high-risk thymoma
(type B3 tumor). Enhanced transaxial CT scan (10-mm
collimation) obtained at the level of the carina shows a
6.1 x 4.3-cm, plaque, anterior mediastinal mass with a
lobulated contour and egg-like calcification (white
arrowheads). The sternum-anterior mediastinum angle was
sharp. This scan also shows a pleural effusion (A). Computed
tomographic scan obtained at the level of the atrium shows a
pleural effusion and nodular thickening of the pleura (white
arrow), suggesting pleural tumor implantation (B).

postoperatively, 10 patients; both preoperatively and post-
operatively, 1 patient). Eight patients received postoperative
radiotherapy at 40 to 50 Gy. Of the patients who did not
have surgery, patients received chemotherapy, and 12
patients received both chemotherapy and radiotherapy
There were 34 low-nisk thymomas (4 type A tumors, 21
type AB, and 9 type Bl), 15 isk thymomas (13 type B2
and 2 type B3), and 26 thymic carcinomas (type C). The
relationship between Masaoka clinicopathologic stage and
WHO classification is summarized in Table |. The proportion
of invasive tumors (stages II, 1II, IVa, and IVb Masaoka
classification) showed a trend to increase according to tumor

tvpe; the lowest proportion was i low-nisk thvmomas, a
YI I A
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higher proportion in high-nsk thymomas, and the highest
proportion of invasive tumors was in thymic carcinomas

CT Findings

Based on the simplified WHO histological classification,
CT finding of thymic epithelial tumors are summarnized in
Table 2. The long- and short-axis diameters (mean + SD) of the
tumors in the simplified WHO histological subgroups were
long axis, 55.7 + 24 8 mm and short axis, 36.8 + 15.5 mm for
low-risk thymomas; long axis, 58.5 £ 24.9 mm and shon
axis, 41.0 £ 16.1 mm for high-risk thymomas; and long axis,
72.4 + 24.1 mm and short axis, 54,7 £ 20.3 mm for thymic
carcinomas. Overall, the median long-axis diameter of the
tumor was 60 mm. For analysis, therefore, we divided the
patients into 2 groups based on their tumor’s long-axis
diameter: greater than 60 and 60 mm or less. There was no
significant difference in the number of patients with a tumor
long-axis diameter 60 mm or less between the low-risk
(18/34; 53%) and the high-risk groups (15/41; 37%; P =
0.471), A lobulated contour was more often seen in the high-
risk group (28/41; 68%; P = 0.0005) than in the low-risk group
(9/34; 26%), but an irregular contour was seen both in the low-
risk (all type Bl tumors) and the high-nisk groups (all type C
tumors) (Figs. 1-4). Calcification was seen both in the low-risk
(4/12; 12%) and in the high-risk groups (9/41; 22%); the
frequency of calcification was not significantly different
between the low-nsk and the high-nisk groups (P = 0.246,
Fig. 3). Pleural effusion (P = 0.005; Fig. 3), vascular
obliteration (P < 0.0001; Fig. 4), blunt sternum-anterior
mediastinum angle (P = 0.0008; Figs. 1, 2, 4), lymph node

2

metastasis (P = 0.0027; Figs. 2, 4), and pleural dissemination

FIGURE 4. A 68-year-old woman with thymic carcinoma (type
C thymoma). Enhanced transaxial CT scan (10-mm
collimation) obtained at the level of the aortopulmonary
window shows a 10.0 « 8.0—cm, heterogeneously enhancing
anterior mediastinal mass with a lobulated contour. A blunt
sternum-anterior mediastinum angle (white arrowheads),
pulmonary arterial compression (white arrow), mediastinal
involvement, and enlarged paratracheal lymph node can

be seen

C 2008 Lippincott Williams & Wilkins
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TABLE 3. Univariate Analysis of 5-Year Survival Rate of Patients
With Thymoma According to CT Findings

Covariables n S-Year Survival (%) P
Size (cm)
<H 3l TE.8 0471
»6 44 66.87
Shape
Oval 29 72.00 0.8615
Plague 4 66.67
Round 42 T2.81
Contour
Irregular 5 0 0.0022
Lobulate 37 65.6
Smooth 1 85.74
Enhancement panemn
Homogeneous 4l 50.12 0.0137
Heterogeneous 28 48.70
Enhancement degree®
Equal 5 40,00 0.2273
Greater 64 71.66
Calcification
Neganve 62 72.36 0.8859
Positive 13 68,75
Pleural effusion
Negative 63 87.68 <0.0{01
Positive 12 ]
Vascular obiliteration
Negative 53 82.95 <0.0001
Positive 22 3374
Blunt angle
Negative 60 8152 <0.0001
Positive 15 1923
Mediastinal far mfiltration
Negative 64 77.31 0,0008
Positive 1 38.18
LN
Negative 62 75.05 0.0872
Positive 13 20.14
Pleural disserminanon
Negative 64 7764 0.1078
Positive 11 35.00
Blunt angle biunt terior med: | angle; LN, lymph node
MeLasiass

*Compared with that of chest wall muscle

4A, B). Vascular obliteration (odds ratio, 58.4521; P <0.0001)
and a blunt stermum-anterior mediastinum angle (odds ratio,
13.7751; P = 0.012) were more often seen in thymic
carcinoma than in thymoma (types A, AB, and B1-3). Pleural
effusion (odds ratio, 14.098; P = 0.01826) and vascular
obliteration (odds ratio, 37.511; P = 0.000758) were seen more
often in the high-risk (high-risk thymoma and thymic
carcinoma) than in the low-nsk thymoma group.

Prognosis

The median follow-up time for all 75 patients was 28
months (range, 1-87 months). During the follow-up period, 19
deaths occurred. Fifteen patients (79%) died of tumor-related
causes, and the remaining 4 patients died of other causes
(primary lung cancer, |; colon cancer, 1; endometnal cancer,
1; and suicide, 1). Sixteen patients had recurrent or metastatic
disease on follow-up computed tomography. Two of the 16
patients with recurrence had undergone a complete resection,
3 had undergone an incomplete surgical resection, and in the
remaining 11 patients, surgery had not been done (these
patients were diagnosed by biopsy).

The 5-year overall survival rates based on the simplified
histologic subtypes were 91% (low-risk thymoma), 83%
(high-risk thymoma), and 27% (thymic carcinoma). Survival
rate was significantly better in the low-nisk group than in the
high-risk group (log-rank test; 7 < 0.0001).

Univariate analysis of 5-year survival rate based on
CT findings is shown in Table 3. The survival rate of
patients who had an irregular contour (P = 0.0022), a
heterogeneous enhancement pattern (P = 0.0137), pleural
effusion (P < 0.0001), vascular obliteration (P < 0.0001), blunt
sternum-anterior mediastinum angle (P < 0.0001), mediastinal
fat infiltration (P = 0.0008), lymph node metastasis (P = 0.082),
distant metastasis (P = 0.05), and pleural dissemination
(P = 0.1078) was lower than that of patients who had none of
these CT findings. Enhancement degree (P = 0.2273),
calcification on initial computed tomography (P = 0.8859),
age (P=0.3691), and sex (P=0.0879) were not associated with
shorter survival,

TABLE 4. Analysis
Covariable Odds Ratio 95% C1 P

(P =0.05; Fig. 3) were significantly more frequent in the high-
nisk group. Mediastinal fat infiltration was seen in the low-risk
(1 type AB thymoma, 3 type Bl thymomas; 4/34; 12%) and in
the thymic carcinoma groups (7/41; 17%; P=0.5177; Fig. 4).
Lung metastasis was seen only in the thymic carcinomas (5/41;
12%; P = 0.03). There were no significant differences between
the low-risk and the high-risk groups in other CT findings,
including tumor shape (P = 0.8579), pattern of enhancement
(P = 0.379R), and degree of enhancement (P = 0.9239).
Multple logistic regression analysis was done to
identify the CT findings that can differentiate between low
risk and high-risk thymomas and thymic carcinoma (Tables

© 2008 Lippincow Williams & Wilkins

A, Multiple Logistic Reg Analysis for Thymic Carcinoma (Type C) and
Thymoma (Type A, AB, BI-3)
Vascular obliteranon 58.4521 9.8020-348 5675 <0.0001

Blunt angle 13.7751 1.7802-106.5911 0.011991
B. Multiple Logistic Regression Analysis for the High Risk Group (Type B2,
B3, C) and the Low Risk Group (Type A, AB, B1)

Covanable Odds Ratio 95% CI P
Pleural effusion 14.0981 1.5664-126.8913  0.018263
Vascular obliteranon 37.5109 4.5499-309.2486  0.000758

C. Multrvariate Analysis

Vanables Risk Ratio 95% Cl P
Pleural effusion 13.229 3350-52242 <0.0001
Mediastinal fat infiltration 9.589 2.134-431.080 0.003

Blunt angle ind blunt terior med I angle, Cl, confidence
intervals
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Multivariate Analysis

Multivanate analysis was done with 8 vaniables (hetero-
geneous enhancement pattern, pleural effusion, vascular
obliteration, blunt stemum-anterior mediastinal angle, med-
iastinal involvement, lymph node metastasis, distant metas-
tasis, and pleural dissemination), as shown in Table 4C. Tumor
with pleural effusion on nitial computed tomography was the
most significant CT finding associated with poor survival
(relative risk, 13.229; P < 0.0001), Tumor with mediastinal
involvement was also significantly associated with poor
survival (relative nisk, 9.589; P = 0.003).

DISCUSSION

The WHO histological classification has been shown to
reflect the clinical feature of thymic epithelial tumors and to
correlate with prognosis.* ™ Okumura et al reported that type
A, AB. and B1 thymomas have a less aggressive nature than
type B2, B3, and C thymoma, and therefore form a low-nisk
group. Thus, preoperative differentiation between these 2
groups (low-risk group, type A, AB. and B! thymomas; high-
nsk group, type B2, B3, and C thymomas) is considered to be
helpful in therapeutic decision making.

There is some degree of overlap in the CT findings
among the various WHO classification subtypes of thymoma
Therefore, preoperative prediction of WHO histological
subtypes based on the CT findings 1s considered to have
limited value.”” Tomiyama et al reported that a smooth
contour and a round shape most strongly suggest type A
tumors; an irregular contour and mediastinal lvmphadeno-
pathy most strongly suggest a type C wmor; and calcification
suggests type Bl, B2, and B3 tumors. On the other hand,
Jeong et al concluded that only the tumor contour, mediastinal
fat, and great vessel invasion can be used to differentiate
between low-nisk and high-nisk groups.

In this study, tumor contour, pleural effusion, vascular
obliteration, a blunt sternum-anterior mediastinum angle,
mediastnal fat infilration, and lymphadenopathy enabled us
to differentiate between the high-risk and low-risk groups.
Although there are some differences with respect to the
samples, overall, our results are similar to those pre\zousl\
published by Tomiyama et al” Jung et al,” and Jeong et al.!
According to the present multilogistic analysis, vascular
obliteration and pleural effusion were more useful in
differentiating between the low-nsk and high-nsk groups
than any other CT findings. In this study, we classified the
sternum-antertor mediastinum angle as either blunt or sharp. A
blunt sternum-anterior mediastinum angle on computed
tomography may reflect the fact that, on pathology, tumor
cells were invading into the mediastinal fat and chest wall.
Therefore, a blunt sternum-anterior mediastinum angle on
computed tomography would be indicative of more invasive
tumor. In our study, a blunt sternum-anterior mediastinum
angle was significantly more frequent in thymic carcinoma
than in thymoma (odds ratio, 13.8; P = 0.012). This CT
finding also helps to differentiate between thymic carcinoma
and thymoma.

Many studies have attempted to identify the prognostic
factors for thymic epithelial tumors. Although factors such as
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completeness of resection, tumor size, stage, and histology
have been mentioned as prognostic factors in thymoma, the
presence or absence of tumor invasion has been uniformly
recognized as a prognostic factor.®'>2% Many studies have
suggested that Masaoka staging and the WHO histological
subtype should be recognized as factors that strongly affect the
prognosis.> %222 With respect to CT findings, Jeong et al
reported that tumors with a lobulated or irregular contour, an
oval shape, mediastinal fat or great vessel invasion, or pleural
seeding showed significantly more frequent recurrence and
metastases.'” In our study, an irregular and lobular contour
was seen in both the low-nisk and high-nsk groups: however,
the prognosis for those who had an irregular and lobulate
contour was poorer than for those who had a smooth contour
(P = 0.0022). On univanate analysis, the presence of a
heterogencous enhancement pattern of the tumor (P = 0.0137),
pleural effusion (P < 0.0001), vascular obliteration (P < 0.0001),
a blunt sternum-anterior mediastinum angle (P < 0.0001), and
mediastinal fat infiltration (£ = 0.008) on the initial computed
tomography were all significant_nsk factors for a poor
prognosis (Table 3). Tomiyama et al” reported that calcifications
within the tumor was suggestive of type B tumors. In our study,
the frequency of calcification was not significantly different
between the high-risk and low-risk groups (P = 0.246), and
there were no significant differences in prognosis between
patients who had calcification on computed tomography and
those who did not.

On multivanate analysis, of all the CT findings, tumors
with pleural effusions and mediastinal involvement on the
initial computed tomography were most likely to have a poor
prognosis. In the Masaoka nug:ng system of thymoma, a pleural
effusion would equal stage IVa.'' However, the Masaoka staging
system 1s postsurgical because the invasion of the capsule can
only be reliably diagnosed on pathological examination. In our
study, there were some patients who had a pleural effusion on
mitial computed tomography, and their prognosis was poorer
than patients who did not have a pleural effusion on computed
tomography. Therefore, a pleural effusion on the initial
computed tomography can be considered to indicate a poor
prognosis in patients with a thymic epithelial tumor.

Our study has some limitations. As with other studies,
our study was not population based; thus, it could have been
subject to selection bias. With respect to allied disease, the
number of patients in our study who had myasthenia gravis
(MG) was smaller than in other studies. Myasthenia gravis
occurs in approximately 30% of patients with thymoma, and a
host of paraneoplastic syndromes have been seen in associa-
tion with thymoma.* This low number of MG patients in our
study likely reflects the patient population of our institute
because patients with MG symptoms tend to be treated in other
hospitals. Our institute is a cancer center; thus, patients who
have other allied disease were more likely to be treated in other
hospitals too. On the other hand, the number of pauents with
thymic carcinoma was larger in our study than in other studies.
Because most patients with thymic carcinoma were not treated
surgically, their diagnoses were not as accurate as the patients
who were treated surgically. Although we evaluated the overall
survival rate, the follow-up period was not long enough to
satisfactorily estimate prognosis. In addition, we examined

© 2008 Lippincon Williams & Wilkins
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prognosis of these cases that therapeutic methods were
different uniformly.

In conclusion, CT findings of vascular obliteration and a

blunt sternum-anterior mediastinum angle were predictive of
thymic carcinoma; pleural effusions and vascular obliteration
were more frequent in the high-nisk than in the low-nsk
thymoma group. Pleural effusions and mediastinal involve-
ment on CT scan were related to a poor prognosis.

(v
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