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ABSTRACT —— Objective. We assessed the utility of the tumor doubling time (TDT) for predicting the histological
type of thymic epithelial tumors. Methods. We retrospectively reviewed 67 patients with thymic epithelial tumors
who underwent surgery in our institution. Patients who underwent induction therapy or who failed to undergo
serial computed tomography (CT) at least twice before surgery with an interval exceeding 20 days were ex-
cluded. The relationship between the histological type and the TDT was ultimately investigated in 38 patients.
Results. The study population consisted of 16 men and 22 women (median age, 65 years old). The median preop-
erative tumor size was 4.0 cm. Twenty-nine tumors were diagnosed as thymoma, and 9 were diagnosed as thymic
carcinoma. The median interval of the serial CT studies was 113 days. During the follow-up period, 29 patients
showed an increase in tumor size (thymoma, n=20; thymic carcinoma, n=9). Tumor regression was observed in 1
patient (thymoma, n=1), while 8 patients showed no marked change in tumor size (thymoma, n=8). In 29 patients
who showed tumor enlargement, the TDT in thymic carcinoma (median 164 days; range 44-2130 days) was signifi-
cantly shorter than that of thymoma (median 468 days; range 138-4519 days) (p=0.0072). The area under the
curve (AUC) of the receiver operating characteristic (ROC) curve for the differential diagnosis between thymoma
and thymic carcinoma was 0.817. Conclusion. The TDT can be a useful parameter for differentiating between thy-
moma and thymic carcinoma.
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Table 1. Patient Characteristics

Total
n=238
Age median (range) 65 (28-88)
Sex male 16
female 22
Histological type thymoma (n = 29) A 2
AB 6
Bl 9
B2 5
B3 5
micronodular 2
thymic carcinoma (n=9) SCC 7
carcinoid 1
LCNEC 1
Preoperative tumor size (cm) median (range) 4.0 (1.4-8.1)

Interval of CT studies (day)

median (range)

113 (20-2024)

SCC, squamous cell carcinoma; LCNEC, large-cell neuroendocrine carcinoma; CT, computed

tomography.

Table 2. Change in Tumor Size in All Patients (n = 38)

Interval of CT

studies (days) Théfl;no— C;kcliynrgli;a Total
median (range)
Growth 155 (20-2024) 20 9 29
No change 41 (22-210) 8 0
Regression 595 1 0 1
Total 29 9 38
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Figure 1. a, b. Serial computed tomography images of a 73-year-old man with Masao-
ka stage I type B3 thymoma. The maximum tumor size increased from 3.4 to 3.7 cm
over 1654 days. The tumor doubling time of this tumor was therefore determined to be
4519 days.

Figure 2. a, b. Serial computed tomography images of a 68-year-old man with Masao-
ka stage II thymic carcinoma (squamous cell carcinoma). The maximum tumor size in-
creased from 0.8 to 4.0 cm over 1428 days. The tumor doubling time of this tumor was
therefore determined to be 174 days.
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Table 3. The Masaoka Stage and WHO Histological Classifications in Patients Who

Showed an Increase in Tumor Size (n=29)

A AB Bl B2 pg  Micronodular o Total
thymoma
Stage I 2 2 5 1 1 1 2 14
Stage II 1 2 2 4 10
Stage I 3 5
Stage IV
Total 2 3 7 3 4 1 9 29

WHO, World Health Organization.

C, squamous cell carcinoma (n=7), large-cell neuroendocrine carcinoma (n=1), typical carcinoid

(n=1).
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thymic carcinoma (n=9) thymoma (n=20)

TDT median(range) 164 (44-2130) 468 (138-4519)

Figure 3. The tumor doubling times (TDTs) of thymoma
and thymic carcinoma. The TDT of thymic carcinoma
(median 164 days; range 44-2130 days) was significantly
shorter than that of thymoma (median 468 days; range
138-4519 days) (p =0.0215).
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Figure 4. The receiver operating characteristic (ROC)
curve for differentiating between thymic carcinoma and
thymoma. The area under the curve (AUC) was 0.817.
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