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Abstract
BACKGROUND: Thymoma is the most common tumor of the anterior mediastinum. Surgery is mainstay of treatment, with adjuvant radiation 
recommended for invasive thymoma. Because of rarity, prospective randomized trials may not be feasible even in multicentric settings hence the 
best possible evidence can be large series. Till date Thymoma has not been studied in Indian settings. MATERIALS AND METHODS: All patients 
presenting to Thoracic disease management group at our Centre during 2006‑2011 were screened. Sixty two patients’ with histo‑pathological 
confirmation of thymoma medical records could be retrieved and are presented in this study. Mosaoka staging and WHO classification was 
used. The clinical, therapeutic factors and follow up parameters were recorded and survival was calculated. Effects of prognostic factors were 
compared. RESULTS: Sixty two patients were identified (36M, 26F; age 22‑84, median 51.5 years) and majorities (57%) of thymoma were stage 
I‑II. WHO pathological subtype B was most common 30 (49%). Mean tumor size was smaller in patients with myasthenia (5.3cm) than the entire 
group (7.6cm). Neoadjuvant therapy was offered to five unresectable stages III or IV a patient’s with 40% resectability rates. Median overall 
survival was 60 months (Inter quartile‑range 3‑44 months) with overall survival rate (OS) at three year being 90%. Resectable tumors had better 
outcomes (94%) than non resectable (81%) at three years. Mosaoka Stage was the only significant (P = 0.03) prognostic factor on multivariate 
analysis. CONCLUSION: This is first thymoma series from India with large number of patients where staging is an important prognostic factor and 
surgery is the mainstay of therapy. In Indian context aggressive multimodality treatment should be offered to advanced stage patients and which 
yields good survival rates and comparable.
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Introduction

Thymoma is the most common tumor of the anterior 
mediastinum with an incidence of 0.15 cases per 100,000. 
These biologically aggressive tumors are capable of local 
invasion but rarely metastasise.[1-4] Ninety percent of all 
Thymoma occur in the anterior mediastinum, with the 
remainder occurring in the neck or other mediastinal areas.[5] 
Surgery is the mainstay of treatment, with adjuvant radiation 
recommended for invasive thymoma.[5] These tumors are 
sensitive to both chemotherapy and radiation. Durable 
responses are achievable in incompletely resected and 
inoperable patients.[5] In various series, fiveyear survival rate 
of thymoma approximates 65%.[6] Because of its indolent 
natural history and rarity, prospective randomized trials may 
not be feasible hence the best possible evidence can be large 
series.
Till date there is no published literature regarding profile, 
management and outcomes of thymoma in Indian 
subcontinent patients. We present first series of thymoma 
patients managed at tertiary cancer centre in India.
Materials and Methods

All patients presenting to the Thoracic DMG (disease 
management group) at our Centre from January 2006 to 
December 2011 were screened. Sixty two patients’ with 
histo-pathological confirmation of thymoma medical records 
could be retrieved and are presented in this study.

Pathological classification proposed by World Health 
Organization (WHO) in 2000 was used for these patients. 
This classification categorises tumors as type A, AB, B1, B2, 
B3 or C, based on the predominant cell type.[7] Stage was 
determined using the Mosaoka staging system.[8]

The clinical factors (age, sex, symptoms, and duration of 
symptoms, histological features, stage, and presence of 
myasthenia gravis), therapeutic factors (intent of treatment, 
treatment modality) and follow up parameters (overall 
survival) were recorded and evaluated appropriately with life 
table computational method. Comparisons made to analyze 
the prognostic effects of age, stage, histological findings, and 
presence of myasthenia gravis etc.

Results

Median overall survival was 60 months (Inter quartile-range 
3-44 months). Patient characteristics have been shown in 
Table 1. Patients had symptoms for median duration of 
2.5 months. Sixty (97%) patients had good performance 
status with ECOG score 0-2. Histopathological 
confirmation was established with biopsy of mass in 
majority of cases.

Amongst surgical procedures excision of mass was the most 
common procedure. Complete excision was achieved in all 
the patients except in two. Radiotherapy and Chemotherapy 
details have been shown in Table 1. For radical intent 
treatment planned dose of radiation was 50-60Gy (2Gy/Fr). 
Palliative patient was offered radiation dose of 39Gy (3Gy/
Fr).Radiation planning was most commonly done by 3D 
conformal radiotherapy.

Median overall survival rate (OS) at three year was 90% 
[Figure 1, Table 2]. Three year overall survival was 94% for 
stage I, 100% for stage II, 91% for stage III, and 69% for 
stage IV [Table 2].

Patients undergoing surgical treatment had a median three 
year OS of 94% whereas patients with inoperable disease 
had a median three year OS of 81%. Amongst patients 
underwent surgery, median three year OS was 92% among 
those who did not required adjuvant treatment vs. 100% for 
those who required post-operative adjuvant treatment. One 
patient recurred and was treated with radiation and a second 
patient developed sarcoma of the thigh.

Except Masoaka’s staging other factors such as gender, 
presence of myasthenia gravis, other co-morbidities, ECOG 
status, and WHO pathological classification, dose of 
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Table 1: Clinical and treatment characteristics 
n=50 (%)

Age years (median=51.5 years; range 22-84)
>50 31 (50)
50 or less 31 (50)
Sex

Male 36 (58)
Female 26 (42)

Presentation
Symptomatic 54 (87)
Incidental 8 (13)

Myasthenia gravis
Present 9 (15)
Absent 53 (85)

Imaging
CECT chest 62 (100)

Size of lesion (median)
Total group 7.6 cm
Myasthenia gravis 5.3 cm

Masaoka stage
I 22 (36)
II 13 (21)
III 18 (29)
IV 9 (14)

WHO pathological type
A 7 (10)
AB 14 (23)
B1 11 (18)
B2 11 (18)
B3 8 (13)
C 11 (18)

Treatment
Radical 54 (87)
Palliative 8 (13)

Surgery
Yes 44 (71)
No 18 (29)

Radiation
Yes 17 (27)
No 45 (73)

Radiation intent (n=17)
Adjuvant 13 (76)
Radical 3 (18)
Palliative 1 (6)

Chemotherapy
Yes 15 (24)
No 47 (76)

Chemotherapy intent (n=15)
Neo-adjuvant 5 (33)
Adjuvant 3 (20)
Concurrent 3 (20)
Palliative 4 (27)

Chemotherapy regimen (n=15)
CODE 5 (33)
PE 3 (20)

CAP 3 (20)

Others 4 (27)

radiation, chemotherapy agents were not found to affect the 
prognosis of thymoma [Table 2]. The prognostic value of 

Table 2: Survival and prognostic factors
3 year 

survival %
Univariate 

P
Multivariate 

P
Age yrs

>50 93 0.15 0.18
50 or less 88

Sex
Male 93 0.77 0.61
Female 87

Myasthenia gravis
Present 88 0.85 0.46
Absent 91

Size
8 cm or more 90 0.59 0.45
less than 8 cm 94

Masaoka stage
I 94 0.03 0.03
II 100
III 91
IV 69

WHO pathological type
A 82 0.67 0.82
AB 91
B 90
C 100

Resectable
Yes 94 0.05 0.18
No 81

Treatment
SX alone 95 0.06 0.45
Sx with adjuvant Rx 89
NACT/CTRT 100

Palliative 71

positive resection margins could not be assessed as only a 
few patients had positive resection margins.

Discussion

This is first series studying profile of thymoma patients, 
management practices and outcomes in Indian settings. This 
study is a reference for Thymoma management in Indian 
settings.

Multimodality treatment is an approach to manage primarily 
unresectable tumors as frequently seen in Masaoka III, IVa, 
and IVb thymoma.[9,10] The median OS rates of our study 
correlate well with 95% in reported literature.[11,12] It was 
difficult to demonstrate the exact effect of chemotherapy on 
disease control, given the small number of patients in this 
subgroup. Larger prospective studies are needed to evaluate 
role of neoadjuvant chemotherapy in this disease.

Various histo-pathological studies carried out in the past but 
majority have produced conflicting results with regard to 
the ability of Histo-pathological analysis to predict biologic 
behavior.[13,14] However, the clinical stage of the tumor 
introduced by Masoaka has been a more reliable prognostic 
indicator, and is most commonly applied staging system.[8,14] 
This study also reports Masaoka clinical staging as significant 
prognostic factor on both univariate and multivariate 
analysis [Figure 2]. WHO histological classification is 
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also reported as prognostic factor in various studies.[3,13,15] 
However this study could not elicit statistically significant 
correlation between histo-pathological subtypes and outcome 
probably owing to the small number of patients.

With thymoma various autoimmune diseases are 
associated[16] and up to 30% have been diagnosed with 
myasthenia gravis in reported series.[17] Our study found 
an associate of myasthenia gravis in 15% of patients with 
thymoma. Thymoma with associated gravis is usually B 
type.[18] This is corroborated with the findings of our study 
with 50% patients with myasthenia were type B histology.

Surgery remains the primary treatment in thymoma 
therapy and median sternotomy with complete thymectomy 
is the operative approach of choice.[19,20] In this study 
excision of mass was the most common procedure and 
surgically treated patient had better three year OS (94%) 
as opposed to 81% in inoperable patients. Whenever 
possible, completeness of resection has to be aimed for 
because it is an important prognostic factor for local 
control and survival.

Adjuvant therapy, specifically, postoperative radiation, is 
often recommended for invasive thymoma regardless of 
resection status. In patients with stage II and III disease, 
adjuvant radiotherapy after complete resection may be 
beneficial to reduce local recurrence without effect on 
survival.[19] With preoperative radiotherapy or chemotherapy, 
the rate of complete resection may be increased, the rate 
of local and pleural recurrence may be decreased and the 
survival improvement can be achieved.

Though not a treatment of choice in localized, surgically 
resectable thymoma, chemotherapy is being adopted in select 
patients with inoperable or gross residual disease.[14] This 
study reports use of chemotherapy in adjuvant, concurrent, 
neoadjuvant and palliative settings in this study. Rea 
and Berruti independently have reported neoadjuvant 
chemotherapy regimen in unresectable stage III or IVa, 
showing an improved resectability 46-65% and 0-20% 
respectively.[11,12] Our study reports 40% resectability rates 
after neoadjuvant chemotherapy.

Besides surgery, age is another factor that has been shown 
to have prognostic implication.[21] However this study 
could not support prognostic importance of gender, age, 
ECOG status, dose of radiation, chemotherapy agents. 
Naka-gawa and colleagues[22] have reported tumor size as 
a significant predictor of outcome.[15] Our study could 
not elicit prognostic importance of tumor size. Similarly 
myasthenia gravis has been cited as a negative prognostic 
factor in some studies. However, more recent large series 
have not found myasthenia gravis to negatively influence 
survival.[15,20] Our study too corroborates the latter view.

To summarise, Thymoma is curable disease with good 
clinical outcomes and needs multidisciplinary approach. 
Masaoka staging is an important prognostic factor and 
surgery remains the primary treatment. However in view 
of limited number of studies various aspects are yet to be 
explored. In view of rarity of thymoma, large prospective 
randomized studies with international collaboration are 
needed to enlighten current knowledge of thymoma.

Conclusion

This is first thymoma series from India with large number 
of patients and will serve a reference for future studies. 
Staging is an important prognostic factor. Treatment of 
thymoma depends on the resectability of the disease and 
surgery is the mainstay of therapy. Neoadjuvant treatment 
with chemotherapy or chemo-radiation may render the 
tumor resectable. Aggressive multimodality treatment should 
be offered to advanced stage patients and yields good 
survival rates.
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