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Analysis of Prognosis of Thymoma from Long-term Follow-up
Hiroshi Ikeda, Norie Masaki, Kinji Nishiyama,
Takehiro Inoue, Yoshinobu Matayoshi, Takahiro Kozuka,
Kazuya Nakahara* and Jurnpei Hashimoto*

Department of Radiology and First Department of Surgery*
Osaka University Medical School

Research Code No. : 604.6
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In order to determine the prognosis and the mode of recurrence, a total of 108 cases of
thymoma which were treated at the Department of Radiology and First Department of Surgery,
Osaka University Hospital, were analyzed. Of the cases with complete resection followed by
postoperative radiotherapy by 40Gy/4weeks (76cases), ten-year survival of 88% was obtained,
which was in contrast to that with incomplete resection. Of the cases with Stages I1I and IVa with
incomplete resection, recurrence-free survival was 629 at 10 years, and recurrence occurred even
12 years after initial therapy. Local recurrence was found most frequently and was in 9 out of 10
recurred cases from invasive thymoma. Most recurrent cases led to fatal due to tumor. Lower
neck was involved in only 3 cases through the entire course and distant metastasis was rather
frequent at terminal stage (10 out of 13), sites being lung parenchyma (7), bone (4), liver (2) and
brain (2), in order. Radiotherapy to hemithorax had been withheld in a case with Stage IVa, until
pleural recurrence was clinically evident 10 years later., Myasthenia gravis was seen in 62% of
the cases, and was even higher (77%) in encapsulated cases. Prognosis did not differ from the
cases without ryasthenia gravis under the same surgical stage. No apparent dose-response
relationship was found in the radiotherapy of thymoma.
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Table 1 Classification of Clinical Stages of
Thymoma (Masaoka).

Stage I Macroscopically completely encapsulated
and microscopically no capsular invasion.

Stage 11 Macroscopic invasion into surrounding fatty
tissue or mediastinal pleura, or micros-
copic invasion into capsule.

Stage Il Macroscopic invasion into neighbouring
organ, le. pericardium, great vessels, or
lung.

Stage IVa Pleural or pericardial dissemination.

Stage IVb Lymphogenous or hematogenous metastasis.

Table 2 Classification of Myasthenia Gravis

(Osserman).

Adult type

I Mpyasthenia gravis limited to ocular region
only

Ila Mild generalized myasthenia gravis (MG)

1Ib Severe generalized MG

111 Acute fulminating MG

0 Thymomatous MG without myasthenic
symptoms at time of operation ; past history of
MG
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Table 3 Distribution of Thymoma by Age and Sex

Total No. St. I-St. III-T St, III-nT, IV

of Cases Male Female Male Female Male Female
20—29 15 7 8 3 7 4 1
30—39 31 15 16 12 12 3 4
40—49 22 13 9 10 7 3 2
50—59 23 17 6 14 5 3 1
60—69 17 9 8 7 7 2 1
Total 108 61 47 46 38 15 9
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Table 4 Distribution of Cases of Thymoma by Stage and Treatment

Modality
I 11 111 Wa IVb  Total
Total Resection—Postop. RT J1ns 25* 24 80
Non-total Resection—RT 8* 5 1 14
Primary RT 2 2 4** 8
RT for Recurrence 1 3 1 1 6
Total 32 28 35 8 5 108

Note : Number of asterisks indicates cases with RT by insufficient dose

RT : Radiotherapy

Table 5 Distribution of Thymoma Cases by Grade of Myasthenia

Grade of Myasthenia 0* I iia Iib i1 Unci. Total
Thymoma Stage I 2 6 14 3 25
il 2 2 3 10 1 2 21
1 1 5 9 1 16
v 1 2 1 4
Total 3 5 14 35 4 4 66

* 1 Myasthenic symptoms appeared after thymomectomy

Uncl. : Unclassifiable
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Fig. 1 Survival rate of thymoma cases which were treated with sufficient dose
after surgery, according to stage. III-T . Stage III with total resection. I[II-nT :
Stage III with incomplete resection. Statistical significance between Stages
III-T and III-nT : Z-value=2.67, p<0.0L.

Table 6 List of Cases Analyzed for Recurrence of Thymoma

I 11 I-T MI-nT IVa  Total
Total Resection—Postop. RT 1 1 2
Non-total Resection—RT 5 3 8
RT for Recurrence
Total Resection—RT(—) 1 2 3
Initial Tx at Other Inst. 1 1 1 3
Total 1 4 1 6 4 16
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Table 7 Mode of Recurrence of Thymoma according to Treatment

RT for Recurrence

Stage Total Resect. Non-total -
8 -Postop. RT Resect.-RT Total Resect. only Initial Tx.
for Initial Tx. at Other Hosp.
I P (B8 1
11 D s/ 1 P (53/36) P (103/38A)
P (99/33)
m-T M,D  (36/54) P ( 48/264)
M-nT P (147/10) P ( 48/264)
PM (12/4
P ( 62/12)
P C2/D
P ( 36/54)
IV-a P ( 19/31) P,D (47/ 24
P ( 32/ 1A)
T (123/19A)

P : Primary recurrence, which is inside RT portal if RT is performed on initial Tx. M : Marginal
recurrence. T : Intrathoracic recurrence outside RT portal. D: Distant Metastasis. Numbers in
parenthesis mean elapsed months before/after detection of recurrence. A : Alive

Table 8 Dose Response Relationship of Thymoma

Stage I I II-T -nT Va Total
Less than 30 Gy 3/3 1/1 1/1 0/1 0/1 5/7
30— 35 Gy 1/1 1/1 . 2/2 — 4/4
3B — 40 Gy 26/26 20,20 18/18 0/2 1/3 65/69
40 — 45 Gy 1/1 2/2 0/1* 2/3 = 5/7
45 — 50 Gy — 1/1 4/4 —_ 2/2 77
More than 50 Gy - —. = 1/2 - 1/2
31/31 25/25 23/24 5/10 3/6 87/96
*: A case recurred due to marginal failure
100 % i _r—
B
g 50
5
- === Total N=16
;E === St.I+11 N=6
E s §E TTT4TV Ne10
5. 10 'r;zs

Fig. 2

Cumulative recurrence rate of thymorna.
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b 5 17 773 49% |
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Fig. 3 Survival and recurrence-free survival of invasive thymoma. S : Survival,

. P SR |
RFS: Recurrence-free survival.

Table 9 Causes of Death of Thymoma

No. of Cases Tumor Myasthenia  Other/Unknown
Totally Resected Cases
Stage I 31 2 1
11 25 1 1
I 24 1 L
Non-totally Resected Cases
Stage 1 1 1
11 2
11 11 4 1
IVa 3 1
IVb 5 4

Table 10 Extension of Tumor at Time of Death.
Analysis of 13 Cases

Table 11 Classification of Thymoma by
Histology (Bernatz)

Local
Mediastinum-Pleura
Pleura, Other Sites
Chest Wall

Lymph Nodes
Neck Lymph Nodes 3
Axilla Lymph Nodes

Distant Sites
Lung Parenchyma
Bone (Rib, Ilium, Sacrum)
Brain

— ol oW oo

B B e =]

Liver

WTHE L7 (Fig. 4), @8k 523850
A A

7) EPHE & DBIE

&b EEED MG & DBt oWTiE, MG &
PN LB D62% % L3, BEIFICIZXbicED
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Lymphocytic Mixed Epithelial ‘Total

Stage [ 14 17 31
11 4 14 7 25

111 6 19 9 34

IVa 3 5 8

IVb 1 2 3

Total 27 56 18 101
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100 % o
| Lh 11 1 1L
| u b
M (N=19)
1 L L
L (N=6) , ,
3 1 J
K] E (N=9) S T E—
E %0 No.Cases §5Y 10Y
= L:Lymphocytic 6 100 % 67 %
A M:Mi xed 19 8 74
E:Epithelial 9 89 59
5 0 i5 VRS
Fig. 4 Survival rate of thymoma Stage III by histological classification.
100% o = ‘
e ] I-111-T MG+ (N=51)
8 I-T01-T MG- (N=25)
&
E __- 7 TIT-nT MG+ (N=3)
2 :
a L.
50 _I
A Y S DU W
No. cases 5-Y 10-Y ! II1-nT MG~ (N=7)
]
I-111-T MG+ 51 2% 92% L
I-111-T MG- 25 96 85 e
I11-nT MG+ 3 100 68
I11-nT MG- 7 7 36
i " 1 " 'S e
5 10 156 YRS

Fig. 5 Survival rate of thymoma with or without myasthenia. Cases with RT for
recurrence are not included. Statistical significance between III-nT MG+ and
HI-nT MG— : Z value=1.27, p>0.10.
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Table 12 Treatment Results of Thymoma which Appeared in the Literatures

Encapsulated

Invasive-Total Resec. Invasive-Non-total

Authors
No. Cases Sy 10y No. Cases 5y 10y  No. Cases 5y 10y
Bernatz (1973)% 47% (15y) 12.5% (15y)
Bergh (1978 15 8/8 4/4 8 5/5 4/4 10 5/7 =
Wilkins (1978)'® 66 759% 67% 79 7% 63% a7 55%  40%
Nordstrom (1979)'% 26 100 — 20 50 —_
Verley (1985)' 133 85 80 67 50 35
Maggi (1986)¢ 106 85 — 59 67 -
Present Series (1987) 52 90 90 24 96 84 LT 77 50
PBF634 3 A25H (81)
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