doi:10.1510/icvts.2010.264036
INTERACTIVE
CARDIOVASCULAR AND
THORACIC SURGERY

Interactive CardioVascular and Thoracic Surgery 13 (2011) 21-24

www.icvts.org

Institutional report - Thoracic oncologic

Number of recurrent lesions is a prognostic factor in
recurrent thymoma
Motoki Yano*, Hidefumi Sasaki, Satoru Moriyama, Yu Hikosaka, Keisuke Yokota, Akira Masaoka,
Yoshitaka Fujii

Department of Oncology, Immunology and Surgery, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan

Received 16 December 2010; received in revised form 1 March 2011; accepted 3 March 2011

Abstract

In advanced stage thymomas, recurrence is not uncommon but prognostic factors in recurrent thymoma have not been determined and
standardized treatment for recurrence has not yet been established. A retrospective analysis was conducted on 24 thymoma patients who
underwent treatment for recurrence in our institution to determine the prognostic factors for overall survival. Recurrence of thymoma
appeared 11.6—109.6 months after the primary operation (34.6+25.7 months). Pleural disseminated recurrence was common (n=21) as
the primary recurrent lesions. Single or combined modality therapy was performed in 19 patients; surgical resection in 12, radiotherapy in
10, and chemotherapy in six patients. A third surgical resection was performed in two patients. There was no difference in overall survival
between the groups with or without treatment nor in those with or without resection. Old age and chemotherapy were factors for poorer
prognosis. Patients with one or two recurrent lesions detected on CT examinations showed better prognosis. Prognosis in thymoma patients
with recurrence was reviewed in the present study. Patients with a small number of recurrent lesions showed better prognosis irrespective

of the treatment.
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1. Introduction

Thymoma is the most common tumor of the anterior
mediastinum. The neoplasm arises from thymic epithelial
cells, and is associated with non-neoplastic T lymphocytes
to varying degrees. Surgical resection has been advocated
as the principal treatment and completeness of resection
has been considered to be the most important determinant
of long-term survival in thymomas [1-3]. In advanced stage
thymomas, recurrence is not uncommon and surgical resec-
tion or radiotherapy (RT) is often selected for treatment.
Some reports of treatment for recurrences in thymoma
have been presented [4-6]. Complete resection of the
recurrent lesions seemed to be more effective for survival
than incomplete resection [4, 5]. RT, also, may be effective
for recurrence [5, 7]. However, the efficacy of surgical
resection or other modalities remains uncertain [6].

In the present retrospective study, 25 thymoma patients
with recurrences were reviewed to analyze clinicopatholo-
gical factors in recurrent thymoma, to study the efficacy
of each modality for recurrent thymoma, and to determine
the prognostic factors.
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2. Patients and methods

A retrospective review was conducted of clinical and
pathological data in all thymoma patients undergoing treat-
ment at Nagoya City University Hospital between January
1994 and December 2009. During this time period, 159
patients underwent macroscopically total resection for thy-
moma. In 24 of these, recurrences were observed.

The present study was approved by the Institutional
Review Board (IRB) of Nagoya City University Hospital.

There were no strict rules for postoperative follow-up in
thymoma patients. However, it was common practice to
obtain a chest-RT every three or four months and a chest
computed tomography at least once a year. In advanced
thymoma, chest computed tomography examination has
been performed twice a year. This frequency of follow-up
imaging was similar to recommendation as reported [8].

2.1. Statistical analysis

Survival analysis was performed by the Kaplan-Meier
method and univariate log-rank test. A outcome measure
was utilized with overall survival [8] and it was calculated
from the primary diagnosis of thymoma to death. Disease
free interval (DFl) was calculated from the date of the
primary surgery to the date of the first radiographic study
demonstrating recurrent disease or most recent study dem-
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onstrating absence of disease [8]. Statistical significance
was defined as P<0.05.

3. Results
3.1. Clinical and pathological data (Table 1)

There were 12 males and 12 females, with a mean age
of 52 years ranging between 30 and 80 years. Six patients
were complicated with myasthenia gravis (MR), four with
pure red cell aplasia (PRCA) and one patient with myotonic
dystrophy. Masaoka—Koga staging system [9] was utilized
for staging in the present study. Masaoka-Koga staging
system [9] which was modified with Masaoka staging system
[1] has been recommended by the International Thymic
Malignancy Interest Group (ITMIG) [8]. At the time of the
primary operation, eight patients were diagnosed as stage
Ill, 11 as stage IVa, and five as stage IVb.

All patients basically underwent extended thymothymo-
mectomy at the primary operation. In stage lll disease,
resection of involved organs was performed. When all of
the disseminated nodules were resected macroscopically in
patients with pleural dissemination, the operation was
regarded as a subtotal resection and included in the present
study. All patients underwent macroscopically total resec-
tions (n=24) of the tumor. Of these, 12 patients had T4
disease (pleural dissemination) and diagnosed as stage IVa
(n=10) and IVb (n=2) and all disseminated nodules have
been resected completely. Postoperative adjuvant radiation
was performed in 18 patients. One patient underwent post-
operative adjuvant chemotherapy with carboplatin and
gemcitabine.

3.2. Recurrence and treatment

Recurrence of thymoma appeared 11.6-109.6 months
after the primary operation. Mean DFl was 34.6+25.7
months. Primary recurrent lesions were disseminated pleu-
ral nodules in 21 patients, pulmonary metastasis in one
patient, retroperitoneal lymph node metastasis in one
patient, and local recurrence in one patient. The number
of recurrent lesions (NRL) was counted on a CT at the
beginning of treatment. The mean number of lesions was
5.2 (1-34) (n=24). Actual NRL found at an operation (n=
12) was 9.8 (1-52). There were 1.88 times more lesions
diagnosed intraoperatively when compared with the counts
onaCT.

Single or combined modality therapy were selected in 19
patients; surgical resection in 12 patients, RT in 10
patients, and chemotherapy in six patients. Primary regi-
men of chemotherapy was cisplatin alone in two patients
and carboplatin and paclitaxel in five patients. Five
patients were followed without treatment for the recurrent
lesions. The interval between the primary and second
operations was 33.9+17.1 months (range: 12.4-58.3) (n=
12). A third surgical resection was performed in two
patients. The interval between the second and third oper-
ations was 21.2+4.5 months (range: 18.0—24.3) (n=2).

3.3. Prognosis and prognostic factors

The observation period was from 26.8 to 187.1 months
after the primary operation [mean+standard deviation

Table 1. Clinical and pathological data and prognosis

Factors Numbers Five- and 10-year  P-value
survival after
relapse
Total n=24 73.3% and 25.1%
Age (years) 52+13 (30-80)
<65 (n=20) 85.6% and 29.3%  0.023
>65 (n=4) 0% and 0%
Gender M (n=12) 64.3% and 42.9%  0.552
F (n=12) 90. % and 0%
Complications -(n=15) 68.2% and N.A. 0.902
+(n=9)* 83.3% and 27.8%
MG: 5
PRCA: 4
Myotonic dystorophy: 1
Masaoka-Koga stage Il (n=8) 33.3% and N.A. 0.924
IVa and IVb (n=16) 84.6% and 17.6%
IVa: 11
IVb: 5
WHO stage I (n=11) 37.5% and N.A. 0.747
IV (n=13) 81.8% and 17.0%
WHO histology AB and B1 (n=5) 100% and 0% 0.963
B2 (n=14) 78.6% and 29.5%
B2+3 and B3 (n=5) 50.0% and N.A.
AB: 2
B1: 3
B2: 14
B2+3: 1
B3: 4
Adjuvant RT after -(n=5) 100% and 0% 0.973
primary operation +(n=19) 68.9% and N.A.
Adjuvant CT after -(n=23) 72.3% and 24.8%  N.A.
primary operation +(n=1) 100% and N.A
DFI (months) 34.6+25.7
(11.6-109.6) 75.8% and 50.5%  0.079
24<(n=12) 71.1% and N.A.
24>(n=12)
NRL 5.1+7.0 (1-34)
1or2 (n=12) 100% and 88.9% 0.006
3<(n=12) 41.5% and N.A.
Treatment for rec. -(n=5) 66.7% and N.A. 0.484
+(n=19) 78.4% and 16.3%
Operation for rec. -(n=12) 66.7% and N.A. 0.423
+(h=12) 83.3% and 55.6%
RT for rec. -(n=14) 64.0% and 21.3%  0.393
+(n=10) 85.7% and N.A.
CT for rec. -(n=18) 85.7% and 45.7%  0.007
+(n=6) 40.0% and 0%

*One patient had both MG and PRCA. MG, myasthenia gravis; PRCA, pure
red cell aplasia; N.A., not applicable; WHO, World Health Organization; RT,
radiotherapy; CT, chemotherapy; DFI, disease free interval; NRL, number of
rec. lesion; rec., recurrence.

(S.D.): 86.8+44.6 months]. Eight patients died 44.4-
142.9 months after the primary operation (meanzS.D.:
90.7+30.0 months). Six patients died of thymoma and two
patients died from complications of the treatment. One
patient died of respiratory distress due to recurrence and
radiation pneumonitis. Another patient died of acute leu-
kemia during chemotherapy. The overall survival in 24
patients was 89.3% at five years and 45.2% at 10 years
after the primary operation (Fig. 1). Overall survival after
recurrence was 73.3% at five years and 25.1% at 10 years
(Fig. 1). DFI, recurrence, survival length and prognosis in
individual cases are shown in Fig. 2.

For prognostic factors, the following factors were ana-
lyzed: age, gender, complications, Masaoka—Koga stage [9],
WHO histological classification [10], resectability of the
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Fig. 1. Overall survival after primary operation and after recurrence in recur-
rent thymoma patients.
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Fig. 2. Disease free interval, recurrence, survival length and prognosis in
individual cases.

primary operation, adjuvant chemotherapy or RT after the
primary operation, DFI, NRL, treatment (operation, RT, and
chemotherapy) for recurrence (Table 1). Younger age
(<65) (P=0.023) (Fig. 3), small NRL (1 or 2) (P=0.006),
(Fig. 4) and absence of chemotherapy for recurrence
(P=0.007) (Fig. 5) were factors for better overall survival
after recurrence. Though statistical significances was not
obvious because of the number of small samples, DFI
(P=0.079) was likely to be a candidate of prognostic
factors (Fig. 6). The hazard ratios of these candidates are
shown in Table 2. The hazard ratio for younger patients
was 0.139 [95% confidence interval (Cl), 0.019-1.010]. The
hazard ratio for patients with small NRL (1 or 2) was 0.251
(95% Cl, 0.011-0.768). The hazard ratio for patients with-
out chemotherapy for recurrence was 0.148 (95% Cl, 0.027-
0.733). The hazard ratio for patients with longer DFI (over
24 months) was 0.251 (95% Cl, 0.048-1.318).

=

4. Discussion

In the present study, our aim was to search for better
prognostic factors in recurrent thymoma. Postoperative
recurrence of thymoma is infrequently observed. The recur-
rence rate was recently reported as ranging from 8% to 19%
of operated patients [4-6, 11], which was similar to that
in our study. Treatment for recurrence is not easy. We have

Table 2. Hazard ratios of candidates of better prognosis

Factors Hazard ratio (95% Cl)

Age (years) Age <65

0.139 (0.019-1.010)
DFI =24 months
0.251 (0.048-1.318)
NRL NRL: 1 or 2

0.091 (0.011-0.768)
Chemotherapy (-)
0.141 (0.027-0.733)

DFI (months)

Chemotherapy for recurrence

DFl, disease free interval; NRL, number of recurrence lesion; Cl, confidence
intervals.

recommended patients for surgical resection or RT. If these
modalities are not applicable, chemotherapy with a plati-
num-based regimen has been considered [12]. Similar treat-
ment strategies have been suggested [13]. However,
prognostic factors and optimal strategy for recurrence has
not been determined.

In our series, the DFI from the primary operation to
diagnosis of recurrence was shorter than in other reports.
Two possible explanations for this are: (1) patients in the
present study might have more advanced disease than in
other reports. Sixteen of 24 cases (67%) were diagnosed as
Masaoka—Koga stage IV disease (11 of stage IVa and five of
stage IVb). We have positively performed total resection
for thymoma and disseminated nodules in stage IV thymoma
and reported its efficacy [14]; (2) follow-up might be
performed more frequently and recurrent lesions might
have been diagnosed in the early period. Five- and 10-year
survival rates were 37-51% and 16-43% [5-7, 12], respec-

o 1.0 —5

o i 1

: 0.8 o ?5>;g)e

=4 n=

3 0=

o !

— 1

2 061 Q

g H

g Oy

5 04 65<age |

3 (n=4) Qe

5 02

H P=0.023
0.0

0 20 40 60 80 100 120 140
Months

Fig. 3. Overall survival after recurrence and age.
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Fig. 6. Overall survival after recurrence and disease free interval (DFI).

tively in other reports; our overall survival rates for five and
10 years in the present study were better 73.3% and 25.1%,
respectively.

Surgical resection for recurrent lesions has been recom-
mended in some reports [4, 5, 15]. In our series, the data
suggests that surgical resection may be efficacious in the
limited cases with a small NRL. These cases with small NRL
showed better prognosis. In these patients, six patients
underwent a second operation with or without another
modality. Five of these patients are alive and one patient
died of tumor 66 months after recurrence. In six other
patients, three patients underwent only RT for recurrence.
One patient died of tumor but two patients are alive at
over 40 months after recurrence. Three other patients
were followed up without treatment and they are alive at
14, 60, and 107 months after recurrence. Therefore, the
patients with a small NRL showed better prognosis irre-
spective of the treatment. Surgical resection or RT for the
patients with a small NRL may be useful. We have newly
suggested the NRL as a prognostic factor. Lucchi et al.
reported a series of pleural recurrences of thymoma and
better prognosis in cases with single recurrent lesion [15].
As the number of cases with single recurrent lesion was
too small in our series, we have combined the cases with
single lesion and two recurrent lesions and evaluated.

There is still a problem in treatment of patients with
many recurrent lesions. Chemotherapy is considered as a

candidate of modality for these patients. However, we have
proposed chemotherapy for those with the poorest prog-
nostic factors in the present study. Chemotherapy was
usually performed with many recurrent lesions or repeated
recurrences. These patients are not suitable for surgery or
RT because the disease is more advanced or more widely
spread.

In the present study with a limited number of patients it
was difficult to determine the modality of choice to prolong
the survival. However, the small NRL has associated with a
better prognosis irrespective of the treatment.
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