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Abstract

Background: This study sought to analyze the results and prognosis of recurrent thymoma.

Methods: Between 1991 and 2012, 32 patients that developed recurring thymoma after radical resection at initial
treatment were reviewed.

Results: The median follow-up duration after initial treatment and recurrence was 89 and 49.5 months,
respectively. The median recurrence free internal (RFI) was 42 months, and the 5-year overall survival (OS) rates
following recurrence was 65.5% for recurrent thymoma. Among 32 patients that relapsed, 7 underwent reoperation,
18 experienced nonsurgical management, 5 failed to receive treatment, and 2 remain unknown. The 5-year OS rates
after recurrence of the surgery plus adjuvant chemotherapy/radiotherapy group and the non-surgery group were 100%
and 73.1%, respectively (P=0.210). Histological WHO upgrading was frequently observed (57.1%) in patients with
recurrent thymoma who received reoperation. In univariate analysis, age (<55 years, P=0.009), local and regional
recurrence (P=0.022), and late recurrence (RFI = 20 months, P=0.038) indicated good prognostic factors of recurrent
thymoma.

Conclusions: Reoperation plus adjuvant chemotherapy/radiotherapy may result in good outcomes for patients
who can tolerate surgery when complete resection is possible, and may get better results than non-surgery treatment.
Histological WHO upgrade was frequently observed in recurrent thymoma. Age <55 years, local and regional

recurrence, and longer RFI (RFI = 20 months) were associated with a positive prognosis.

Keywords: Recurrent thymoma; Retreatment; Outcome; Prognostic
factor

Background

Surgery remains the main treatment of thymoma, and complete
resection is the most important prognostic factor [1,2]. However, the
relapse of thymoma is common even after radical resection, with a post-
complete resection recurrence rate ranging from 5% to 50% [3]. Owing
to the low morbidity of thymoma, the lower incidence of recurrence,
various recurrence patterns, retrospective single institute nature of
studies, and the selective bias of studies, the optimal strategy for
managing recurrent thymoma remains controversial. Most of authors
have recommended reoperation for recurrent thymoma based on
improved survival compared to non-operated patients [4-10], whereas
a few have discouraged reoperation because of the high perioperative
morbidity [4,11,12]. We reviewed retrospectively the outcomes and
prognostic factors of 32 patients that relapsed after radical resection to
try to bolster strategies for the treatment and surveillance of recurrent
thymoma.

Methods

Institutional Review Board of Cancer Hospital and Institute, Chinese
Academy of Medical Sciences approved this retrospective study; this
being an observational study, no additional interventions were required.

Patients and methods

We retrospectively reviewed the medical records of 32 patients
with recurrent thymoma who received complete resection at primary
treatment in our hospital between 1991 and 2012. Patients with R1/
R2 resection or biopsy resection and thymic carcinoma were excluded.
All patients agreed to participate in this research. The Masaoka-Koga
staging systems [13] were adopted and pathologic results were classified
according to WHO histological classification [14]. Recurrent thymoma

and recurrence patterns were identified based on the International
Thymic Malignancy Interest Group (ITMIG) definitions [15]. One
oncologist and two radiologists diagnosed patients with recurrence
according to clinical symptoms and the results of CT scan and MRI
when needed. Biopsy was not mandatory.

Initial treatment of thymoma

Patient characteristics were summarized in Table 1. All 32 patients
with recurrence underwent radical surgery initially, among whom 17
received postoperative radiotherapy (PORT) with a median target dose
of 5800 cGy (range, 4000 cGy to 6000 cGy) in 200 cGy fractions over 5-6
weeks; the dose of 2 patients was unknown. Of the 32 patients, only 1
patient received cisplatin/doxorubicin based chemotherapy for 8 cycles.

Statistical analysis

The rates of overall survival (OS) after initial treatment and OS
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following recurrence were calculated with the Kaplan-Meier method.
OS rates after initial treatment was measured from the date of operation
until the day of death orlast follow-up visit. OS rates following recurrence
were measured from the date of recurrence until the day of death or last
follow-up visit. Recurrence-free interval (RFI) was measured from the
date of operation until the date of recurrence, death, or last follow-up
visit. Univariate analysis was performed with the Kaplan-Meier method
to assess prognostic factors for recurrent thymoma. Differences in
categorical variables were statistically examined using the Fisher’s exact
test. A P-value less than 0.05 indicated statistical significance. Statistical
analysis was performed using SPSS software version 19.0.

Results

Recurrence sites and patterns

Among 32 patients, relapses were found in the following sites: pleura
(21 cases, 66%), tumor bed (10.31%), lung (7.22%), chest wall (6.19%),
lymph node metastasis (4.13%), non-tumor bed in mediastinum (1),
abdominal node metastasis (1), liver (1), and overlapped recurrence
(13.41%). According to the ITMIG classification, the patterns of
recurrence were shown in Figure 1.

Survival

The median follow-up duration after initial treatment and
recurrence was 89 months (range, 15-253 months) and 49.5 months
(range, 1-136 months), respectively. The 5-year and 10-year OS rates
for the entire group after initial treatment were 83.6% and 66.5%,

Characteristics ‘ No. (%)
Sex

Male/female 19 (59)/13 (41)
Median age at diagnosis, year (range) 45 (30-68)
Median tumor size, cm (range) 8 (4-22)/2 Unknown
Myasthenia gravis at detection

Present/absent ‘ 6 (19)/26 (81)
Myasthenia gravis at recurrence

Present/absent ‘ 4 (13)/28 (87)
Masaoka stage at initial detection

| 3(9)

Il 14 (44)

1l 10 (31)

I\ 5(16)
WHO classification at first detection

A+AB 5 (16)

B1 7 (22)

B2 6 (19)

B3 12 (37)
Unknown 2 (6)
Adjuvant treatment after first surgery

Postoperative chemotherapy 1(3)
Postoperative radiotherapy 17 (53)
No postoperative treatment 14 (44)
Treatment

Surgery 7 (22%)
Nonsurgery 18 (56%)
Radiotherapy 9 (28)
Chemotherapy 6 (19)
Chemoradiotherapy 3(9)
None 5(16)
Missing 2 (6)
Median recurrence-free interval, month (range) 42 (5-193)

Table 1: Characteristics of the 32 patients with recurrent thymoma.

Local relapse

Regional relapse Distant relapse

Figure 1: Patterns of relapse.

respectively, and the 5-year OS rate after recurrence was 65.5%. Only
one patients died from nontumor related cause. Tumor specific OS rate
following recurrence was 67.7%. Among 32 patients with recurrence, 14
showed a single recurrence and 18 demonstrated multiple recurrence,
and the 5- and 10-year OS rates after recurrence were 75.2% and 57.1%,
respectively (P =0.668).

The outcomes of recurrent thymoma

Table 2 shows the outcomes of 32 patients that relapsed. Seven
patients with recurrence received reoperation, including 5 R0 resection
and 2 R2 resection, and the rate of complete resection was 71%.
Three patients with regional recurrence received RO resection, two of
whom had single recurrence and received postoperative radiotherapy
or chemotherapy. One patients with local and regional recurrence
received R2 resection and postoperative chemoradiotherapy because
of the extensive diseases and multiple sites. One patients with regional
and distant (lung) recurrence received RO resection and postoperative
chemoradiotherapy. Two patients had local, regional and distant
recurrence, one of whom received total pleural pnemonectomy and got
RO resection, the other received partial mediastinal tumor resection and
postoperative radiotherapy. Three patients (43%) displayed a second
recurrence and received second treatment. The 5-year OS between the
surgery group plus adjuvant chemotherapy/radiotherapy and the non-
surgery group was not statistic significant (P=0.210).

Among 9 patients that received radiotherapy, 4 had local recurrence
and 5 had regional or distant recurrence. The median survival interval
following recurrence of the local recurrence group and the regional or
distant recurrence group was 60 months (range, 51-107 months) and
37 months (range, 23-106 months), respectively. The 5-year OS rates
following recurrence of the local recurrence group and the regional or
distant recurrence group were 100% and 60%, respectively (P=0.34).

Six patients with multiple sites received cisplatin/doxorubicin-
based chemotherapy (cisplatin 75 mg/m?, iv day2; doxorubicin 50 mg/
m? iv, dayl, repeated 21 days) for 6-8 cycles, three of whom had local
and regional recurrence, one had regional recurrence, one had regional
and distant (lung) recurrence, and one had local, regional and distant
recurrence. Three patients received sequential chemoradiotherapy with
local, local and regional, and regional recurrence, respectively.

Five patients did not receive any treatment after recurrence, 3 of
whom had distant recurrence (1 lung), one had local recurrence, and
one had regional and distant (lung) recurrence. The 2-year OS rates after
recurrence of the groups of patients receiving retreatment, nonsurgical
management, and radiotherapy were better than the group of patients
without retreatment, respectively (P<0.05). The 2-year OS rate and the
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Events NO. (%) Median age (y) Median RFI (m) Median survival (m) 5y-0S (%) P
Surgery 7 (22) 45 43 20 (6-95) 100 0.21
Nonsurgery 18 (56) 41.5 40.5 55 (6-107) 731
RT 9 (28) 37 41 59 (23-107) 77.8 0.616
CT 6 (19) 45.5 9.5 30 (6-86) 37.5
CRT 3(9) 50 121 66 (57-85)
WT 5(16) 63 30 3 (1-20) 2y-08S: 50
Unknown 2 (6) 35 73

OS: Overall Survival; RFI: Recurrence Free Interval; RT: Radiotherapy; CT: Chemotherapy; CRT: Chemoradiotherapy; WT: Without Treatment; Y: Years; M: Months.

Table 2: The outcomes of recurrent thymoma.

median survival interval after recurrence of the chemotherapy group
was higher compared with the group of patients without retreatment,
but no statistical significance (P=0.062).

The advance of WHO histological types

Seven patients exhibited pathologic results after recurrence,
among which 4 (57.1%) had advanced WHO types, with 1 type AB to
B2, 1 type B2 to B3, 1 type Bl to B2, and 1 type B3 to type C. There
were no difference in age, sex, tumor size, Masaoka stage at initial
detection, WHO types at initial detection, initial treatment, RFI, and
the prognosis of 4 patients with advanced WHO types and 3 patients
without advanced WHO types, respectively (P>0.05).

Retreatment-related complication

Adverse events were analyzed according to the National Cancer
Institute Common Terminology Criteria for Adverse Events version
4.0. There was no treatment-related death or myasthenia gravis-related
death after recurrence. Among 7 patients with re-resection, only 1 had
postoperative infection. Among 9 patients that received radiotherapy,
only 1 showed radiation pneumonitis of grade 2. Among 9 patients
that obtained chemotherapy or chemoradiotherapy, 5 patients (55.6%)
demonstrated gastrointestinal adverse reaction of grade 3 or less, and 1
displayed myelosuppression of grade 4 who recovered after treatment.

The prognostic factors of recurrent thymoma

The OS curves following recurrence of PORT at primary
treatment, age at initial detection, WHO types at initial
detection, Masaoka stage at initial detection, tumor size at initial
detection, patterns of recurrence, single recurrence, and RFI were
shown in Figure 2. In univariate analysis, age (<55 years, P=0.009),
local and regional recurrence (P=0.022), and late recurrence (RFI > 20
months, P=0.038) were good prognostic factors of recurrent thymoma.
However, Masaoka stage at initial detection, WHO types at initial
detection, tumor size at initial detection, PORT at primary treatment,
and single recurrence was not associated with survival of recurrent
thymoma (P>0.05).

Discussion

Our results suggest that reoperation plus adjuvant chemotherapy/
radiotherapy may result in good outcomes for patients with local,
regional, or distant (lung) recurrence whoever can tolerate surgery
when complete resection is possible, and may get better results than
non-surgery treatment, although no statistical significance which
might be because of the small sample number. There may be statistical
significance accompanied by the increase of samples. Our data is
consistent with the outcomes of previous studies that reoperation
might result in better survival than non-surgery treatment, especially
when complete resection was possible [3,4,6-8,10,12,16-21]. A meta-

analysis including 11 studies reported that surgical resection may be
associated with improved long-term survival and should be considered
for patients with recurrent thymoma [20]. Whereas, whether all
of patients with recurrent thymoma should receive reoperation?
The answer probably is no. It was reported that the 5-year OS rates
after initial treatment of complete resection were much better than
incomplete resection for patients with recurrent thymoma (64% to
91.7% vs. 16% to 81.6%) [6,7,16,17], and complete resection even
resulted in comparative survival with patients without recurrence
[16], however, incomplete resection had no survival benefit and the
prognosis was poor [6,12,16,17]. In addition, lung recurrences may be
operated if they appear to be completely operable, which may achieve
long-term survival [22]. And current evidence in the literature on the
survival after debulking surgery for thymoma was contradictory, and
most of the studies did not show any survival benefit after debulking
for thymoma [23]. Furthermore, complete resection may have good
survival even after the second recurrence [16]. Thus, reoperation may
be recommended for recurrent thymoma whenever complete resection
is possible. However, the rate of complete resection was low in previous
studies (50% to 90%) [4,6-8,16,17,24], which is consistent with our
data. And we found that single recurrence had higher complete
resection rate than multiple recurrence. Long-term observation (> 10
years) is necessary even for patients with radical resection and early
stage diseases in order to detect recurrent disease as early as possible so
that complete resection can be given [25].

And we also found that total pleural pneumonectomy resection may
be feasible and safe for patients with localized unilateral pleural and/or
lung relapse sites when complete resection was feasible. There was a
patient in our study who had local, regional and distant recurrence, and
extensive diseaseand multiplesiteslocalized in unilateral thorax, received
total pleural pnemonectomy without severe postoperative complication
and got RO resection, and he didn’t experience relapse after 94 months.
Gonzalez et al. [26] also reported the same results by reviewing 4
patients with stage IVA thymic tumor who underwent extrapleural
pneumonectomy and thymectomy. However, Fabre et al. [27] reviewed
retrospectively 17 patients with stage IVA thymoma who underwent
a pleuropneumonectomy, and they found that pleuopneumonectomy
was associated with a high morbid-mortality rate, whereas, it may
provide good long-term survival with a multimodality strategy in
highly selected patients. Pleuopneumonectomy may be considered as
a treatment of choice when complete resection is possible, however,
it need to be conducted conservatively under experience institutes
because of the high morbidity of the procedure.

Whereas, unlike the previous studies [3,4,6-8,12,16-21], we
observed that much high percent (71.4%) of patients who underwent
reoperation received adjuvant chemotherapy, radiotherapy, or
chemoradiotherapy, which may improve the treatment outcomes of
recurrent thymoma and confound the benefit of reoperation. Based on
that adjuvant treatment can improve the outcomes of patients who have
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Figure 2: Overall survival difference after recurrence according to PORT. A: age; B: WHO histological type at initial; C: detection; D: Masaoka
stage at initial detection; E: tumor size; F: patterns of recurrence; G: single recurrence; H: RFI.
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advanced stage (III/IV) thymoma or incomplete resection [4,8,28-32],
theoretically, adjuvant treatment may also improve the outcomes of
recurrent thymoma. The good outcomes of the surgery group in our
study may suggest that adjuvant treatment might improve the outcomes
of patients with recurrence because of the high rate of patients receiving
adjuvant treatment. However, a multicenter retrospective study
reported that adjuvant chemotherapy or radiotherapy had no effect on
prolonging the disease-free survival [24], however, the sample of this

study was still small, and the percent of patients who received adjuvant
treatment was low (around 20%), which may confound the benefits
of adjuvant treatment. Reoperation with curative intent associated
with adjuvant therapy may be considered for patients with recurrent
thymoma, including distant recurrences [33]. However, evidence on
this is still lacking. More studies are needed to answer this question.

We found that non-surgery treatment (chemotherapy, radiotherapy,
and chemoradiotherapy) may be considered when diseases were
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inoperable because of the severe medical complication or when
complete resection was impossible because of the extent of the disease
since the sensitivity of thymoma to chemotherapy and radiotherapy. In
our study, the 5-year OS following recurrence of patients who received
non-surgery treatment was 73.5%, which was comparable with that of
previous studies which included patients with surgery and non-surgery
(37% to 64%) [6-8,12,16,17]. However, select bias might affect the
reliability of the result.

Comparative outcomes of radiotherapy and chemotherapy of
recurrent thymoma are lacking. We found that the survival of the
radiotherapy group was higher than that of the chemotherapy group,
although no statistical significance, which might be due to the selective
bias of the study or the small sample number. 5-year survival rates of
65% with radiotherapy alone were obtained in small retrospective series
of recurrent thymoma [34]. Definitive radiotherapy may be appropriate
either alone or in combination with chemotherapy in inoperable
localized recurrences [19]. And cisplatin-based chemotherapy may be
appropriate either alone or in combination with radiotherapy or surgery
in inoperable and relatively extensive diseases [19,35,36]. It is estimated
that 50%-70% of patients with recurrent thymoma are suitable for
chemotherapy [37]. The objective response rates and prolonged survival
could be achieved with cisplatin based chemotherapy for metastatic
or recurrent thymoma [38,39]. In the current study, patients received
cisplatin/doxorubicin-based chemotherapy and had a relatively good
survival. The chemotherapy drugs used in retreatment can be the same
as the initial treatment, which are mainly cisplatin/doxorubicin-based
chemotherapy regimens [38-41]. The combination of octreotide and
prednisolone may be considered as one of the choices of treatment in
patients with refractory recurrent thymoma [42]. The limited sample
number and the significant bias of selection in the treatment might
affect the reliability of the results, and we expect more studies with
larger sample number.

This study suggests that recurrent thymoma may be needed to be
treated actively because of the much poorer survival of patients without
retreatment and the relative better survival of patients who received
retreatment. In addition, retreatment is relatively safe based on the
outcome of retreatment-related complication in this study. However,
patients with older age and more advanced diseases tend to not receive
retreatment, and patients showing recurrence might have long survival
owing to the indolent feature of thymoma, which may affect the liability
of the results, and overtreatment should be avoided.

The current study showed a high histological WHO upgrading
rate (57.1%). This phenomenon was also reported by previous studies,
and the histological WHO upgrading rate was about 41% of recurrent
thymoma patients [24,43-45]. The reason why WHO types might
advance and whether the updating histology might affect prognosis
of recurrent thymoma remains unclear. We found that the updating
histology was not associated with prognosis of recurrent thymoma. And
Sandri et al. [24] also reported the same results. In addition, the large
ITMIG database with 4221 patients reported that WHO histology did
not affect survival [46]. However, a small retrospective study reported
that the upgrading histology may be associated with more advanced
stage and worse prognosis [45]. More studies need to be conducted to
address this issue.

It was reported that, type AB or BI, complete re-resection, local
recurrence, the number of recurrent sites, and late recurrence were
associated with good survival of recurrent thymoma, among which
complete re-resection was the most important [6,7,10,11,16]. However,
Masaoka stage at initial detection, PORT at primary treatment, the

number of recurrent sites, MG, local and regional recurrence, and
RFI have no association with the survival of recurrent thymoma
[6,12,16]. Our data is partially consistent with the previous data that
late recurrence (RFI > 20 months) and local and regional recurrence
were good prognositic factors for recurrent thymoma, whereas,
Masaoka stage at initial detection, PORT at initial treatment, and
single recurrence had no statistically significant impact on survival of
recurrent thymoma (P>0.05). And we also found that younger age (<55
years) was associated with a positive prognosis.

The first strength of this study was that we only included patients
with recurrent thymoma who received complete resection at initial
treatment, whereas, some of the previous studies included patients
with thymoma and thymic carcinoma or patients with complete and
incomplete resection at initial treatment, which may confound the
treatment outcomes of thymoma. The second strength was that this
study exhibited the most detailed analysis of the outcomes of recurrent
thymoma. However, our study does have some intrinsic limitations.
First, the current study, like previous ones, remains retrospective and
derives from a single institution. Second, since thymomas relapse a
long time after resection, and are slow growing, most patients did not
reach the end of follow-up, and missing data is a source of significant
bias. Third, the number of recurrent thymomas was extremely small
and the study covered multiple decades in order to include a reasonable
number of patients. Our study subjects were from single institute and
the sample was really small, so it is not known whether our results are
applicable to other groups. Further studies are needed in the future.

Conclusion

Reoperation plus adjuvant chemotherapy/radiotherapy may result
in good outcomes for patients who can tolerate surgery when complete
resection is possible, and may get better results than non-surgery
treatment. Pleuopneumonectomy may be considered conservatively as
a treatment of choice when complete resection is possible in experience
institutes because of the high morbidity of the procedure. Non-surgery
treatment may be considered when diseases were inoperable because
of the severe medical complication or when complete resection was
impossible because of the extent of the disease. Definitive radiotherapy
may be appropriate either alone or in combination with chemotherapy
in inoperable localized recurrences. Chemotherapy may be appropriate
either alone or in combination with radiotherapy in inoperable and
relatively extensive diseases. Histological WHO upgrade was frequently
observed in recurrent thymoma. Age <55 years, local and regional
recurrence, and longer RFI (RFI > 20 months) were associated with a
positive prognosis.
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