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Abstract:

Background: Thymomas and thymic carcinoma are rare tumors though thymoma is the most
common anterior mediastinal neoplasm. We aimed to determine the long-term survival after
thymectomy and also to identify the poor prognostic factors of survival.

Methods: A retrospective analysis of tumors with the final diagnosis of thymoma or thymic
carcinoma (n = 42) was done. Upfront surgery or a multimodality approach was used
depending upon Masaoka-Koga stage. Statistical analysis was done using SPSS 26.0

Results: Median survival was 144, 97, 123, 45, 19 and 20 months in Masaoka-Koga stages 1,
2a, 2b, 3, 4a and 4b, respectively (p < 0.001). Median survival and five-year overall survival
(OS) were 86 months and 60%, respectively. Median OS was 125, 25 and 24 months for RO,
R1 and R2 resections, respectively (p < 0.001). Median OS was 123 months in no-tumor
spillage group vs 24 months in tumor spillage group (p < 0.001).

Conclusion: Masaoka-Koga stage, resection status and intraoperative tumor spillage are the
most important predictors of long-term survival.
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current 2021 WHO classification is
worldwide accepted and thymomas are

Introduction:

Thymoma and Thymic carcinoma arise
from thymic epithelium and are rare
tumors. However, Thymoma is most
common cause of anterior mediastinal mass
in adults.! It accounts for 20% of all
mediastinal neoplasms and 50% of all
anterior mediastinal masses in adults.? The

classified into types A, AB, B1, B2, B3 and
C. Type C indicates thymic carcinoma.®
Although thymomas can spread locally,
they are much less invasive than thymic
carcinoma.* Complete surgical resection is
the preferred treatment. Invasive disease
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warrants additional therapies
(chemotherapy and radiation therapy).>®

Out of the wvarious staging systems,
Masaoka-Koga system is generally used by
surgeons for its simplicity.”® Thymomas
have excellent 5-OS rates of approximately
90%.° However, 5-0OS for thymic
carcinomas are approximately 55% (stages
I-11: 91%; stages IlI-1V: 31%).1% RO
resection is the most important prognostic
factor.® Only few reports have been
published regarding thymic tumors in
Nepal. However, there are no published
results of survival for thymic malignancies
in Nepal. In the present study, we analyzed
the treatment modality, long term outcome
and prognostic factors of thymoma and
thymic carcinoma.

Methodology:

A retrospective review of the patients with
a final diagnosis of thymoma or thymic
carcinoma was included in the study. This
study was conducted at Thoracic Unit of BP
Koirala Memorial Cancer Hospital
(BPKMCH) during 2000-2019. Ethical
approval was taken from Institutional
Review Committee of BPKMCH.
Individual consent was waived because of
retrospective nature of the study.

Patients: patients who had anterior
mediastinal mass at thymic bed in CT chest
and who had normal tumor markers e.g.
AFP and B-HCG were assumed to have
thymic tumors. Patients with resectable
tumors underwent upfront surgery. Those
who had locally advanced disease
(unresectable/  invasion into  major
intrathoracic organs) underwent tru-cut
biopsy for confirmation of thymic
neoplasms and were considered for
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preoperative treatment (chemotherapy/
chemoradiation therapy). Patients with
stages IlI-1V or R1/ R2 resection were
advised and considered for post-operative
RT/ chemoradiation. Only those patients
who had histopathological confirmation of
thymoma or thymic carcinoma were
included in the study. Patients who were
lost to follow up were excluded from the
study.

Surgical procedure:
Depending upon the location, size and
extent of tumor, the following surgical
procedures were performed:
1. Open
a. Median sternotomy
b. Right or left thoracotomy
c. Clamshell
thoracosternotomy
2. Video-assisted thoracoscopic
surgery (VATS)
a. Right VATS
b. Left VATS
During VATS, one 10 mm optical port and
two 5 mm working ports were used with
CO2 capnothorax of 6-8 mm Hg. At the
end, a utility incision was made for retrieval
of specimen.

Patients were followed up for a minimum
of 5 years. For the first two years, they were
evaluated every 4 months and for the next 3
years, they were followed up every 6
months. CT chest was obtained annually.

Statistical analysis:

SPSS version 26.0 was used for statistical
analysis. Categorical variables were
compared using the Chi square test, and
continuous data were analyzed using the
Mann-Whitney U test. Survival was
estimated using Kaplan—Meier survival
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curves and compared using the log-rank
test. P<.05 was considered significant.

Results:

Forty-nine patients underwent thymectomy
since 2000-2019. Seven patients were lost
to follow-up; hence forty-two patients were
included in the study. Demographics and
clinical findings have been shown in Table
1.

Table 1. Basic parameters.

Parameters n=42
Male 27 (64%)
Female 15 (36%)
Mean age 44 years
Presentation:

Cough 29 (69%)
Hemoptysis 5 (12%)
SVC obstruction 5 (12%)

Myasthenia Gravis | 2 (5%)
Asymptomatic 13 (30%)

Mean post-operative | 8 days

stay

Intra-operative 160 ml
blood loss

Intra-operative 0ml
blood transfusion

Operative time 115 min
Mean tumor size 12 cm

Various treatment and surgical approaches
have been shown in table 2 and 3,
respectively.

In 28 patients (67%), adjacent structures,
namely wedge of lung (7%); pericardium
and pleura (10%); pericardium, lung, pleura
(19%); and pleurae (31%) needed to be
divided due to local invasion by the tumor.
In two of the above cases (5%), unilateral
phrenic nerve needed to be divided. In three
patients (7%), multiple lung metastases
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were detected during surgery (IVb
Masaoaka Stage).

Table 2. Treatment approaches.

Approaches n=42
S* 17 (40.5%)
S-CTRT/ RT*¥ 8 (19%)
CT-S-CTRT/RTf |6 (14%)
CT-S8 4 (9.5%)
CTRT-S|| 3 (7%)
CT-S-CTY 2 (5%)
S-CT** 2 (2%)

* Surgery

T Surgery - chemoradiation/ radiation

1 preoperative chemotherapy - surgery -
chemoradiation/ radiation

8 preoperative chemotherapy - surgery

|| preoperative chemoradiation - surgery

| preoperative chemotherapy - surgery -
postop chemotherapy

** surgery - postop chemotherapy

Table 3. Surgical approaches.

Approach n=42
Median sternotomy | 27 (64%)
Thoracotomy 5 (12%)
Right 4 (9.5)
Left 1(2.5)
VATS 8 (19%)
Right 7 (16.5%)
Left 1 (2.5%)
Clamshell 2 (5%)

Intra operative tumor spillage/ rupture
happened in 8 (19%) of patients. RO, R1
and R2 resections were achieved in 32
(76%), 2 (5%), and 8 (19%) cases.

Final staging (Masaoka-Koga) and
histological subtypes along with median
survivals have been shown in tables 4 and
5.
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Table 4. Masaoka-Koga staging.
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Table 6. Positive margin and intra operative
tumor spillage.

Stage |n % Median | p
survival
(months)

1 8 19 144

2a 2 48 |97

2b 9 214 | 123 <

3 18 429 |45 0.001

4a 2 48 |19

4b 3 71 |20

Table 5. WHO types.
Type | N %

Median | p
survival
(months)
A 7 16.7 | 158

AB 11 [26.1 |86

Bl 10 |24 203 <

B2 3 7 29 0.001
B3 4 9.5 28
C 7 16.7 | 25

Median OS for the whole group was 86
months with 5-OS of 60%.

Kaplan-Meier survival curves showing OS,
stage vs survival, WHO type vs survival,
intra operative tumor spillage vs survival
and resection status vs survival have been
shown in figures 1,2, 3, 4 and 5,
respectively. Median survival for tumor
spillage and positive resection margins has
been shown in table 6. Median survival was
124, 25 and 24 months for RO, R1 and R2
resection, respectively (p  <0.001).
Similarly, intra operative tumor spillage
had poor median survival of 24 months in
comparison to 123 months in no spillage
group (p < 0.001).

Parameter Median p
survival
(months)
Resection <.001
status 125
RO 25
R1 24
R2
Tumor <.001
spillage 123
No 24
Yes

Fig. 1. Kaplan - Meier curve. Overall
survival.
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Fig. 2. Kaplan - Meier curve. Stage vs
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Fig. 3. WHO type and survival.
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Fig. 4. Intra operative tumor spillage vs
survival.
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Fig. 5. Resection status vs survival.
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Discussion:

In a thorough search of literature, we could
find only results focusing on pattern of
management of thymoma in Nepal. There is
one case report of successful surgical
removal of large thymic tumor'? and one

no

08 | yes-censore;

L —+ no-censored
P<0001

-censor
L P <0001 {~R2-censor:
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retrospective study of clinicopathological
profile of thymoma in 51 patients during
2009-2015.13 In the later study, Acharya et
al had shown the mean age was found to be
47 years, most common presentation was
shortness of breath (37%), myasthenia
gravis (MG) in 29.4%, most common
Masaoka stage was stage Ill (57%), WHO
type B was most common (39%) and 41%
of patients underwent surgery.

In general, one third of patients is
asymptomatic. Common presentations are
chest pain, neck swelling or SVC
obstruction.!* Roughly 30-50% patients
have MG.®® An association  with
autoimmune disease and hematological
disorders have also been found. In one of
the largest series of thymomas ever
reported (n = 1470), Weissferdt et al found
myasthenia gravis (17%), autoimmune
disorders (3.8%) and other neoplasia
(6.8%).1°

Complete surgical excision or radical
thymectomy is the mainstay of treatment
for stages I and 11.° In cases of pericardial or
pulmonary invasion, the respective
structures need to be excised for the
curative intent.!” In cases of locally
advanced disease, chemotherapy both in
neoadjuvant and adjuvant setting has a
reasonable response rate of 30-60%.° In
general, cisplatin-based regimens are safe
and effective. Postoperative radiation
therapy (PORT) is indicated in stages IlI-
IV. PORT reduces the recurrence rate by
20-50% in stages H1-1V.*® For resected
stage I-1l thymomas, 10-OS rate is
approximately 90% and 70%,
respectively.!® Thymic carcinoma is more
aggressive tumor that often metastasizes to
regional nodes and extra thoracic sites.
Hence, it has worse prognosis than
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thymoma.?®?? PORT with or without
chemotherapy is recommended after
surgery.?? In a metanalysis of retrospective
multicentric review of 2451 patients with
Masaoka Stages I-1l, completeness of
surgery was found to be the most important
prognostic factor.®

To our best of knowledge, our study is the
first to show the results of long-term
survival for thymic neoplasms from Nepal.
In our study, most of the surgical candidates
were symptomatic (70%) with cough being
the most common symptom (69%). A
significant proportion of patient (59%)
received multimodality approach and only
41% received exclusively surgery only.
Due to larger size of tumor (mean size 12
cm) and locally advanced stage 111 in most
of the cases (43%), a minimally invasive
VATS thymectomy could be performed
only in 19% cases. Globally as well, VATS
thymectomy is not routinely recommended
because only a few long-term results are
available.?® However, if oncological goals
can be met with VATS, the results are not
inferior.?* A systematic review of 1061
patients with thymomas showed 5-OS after
VATS (VATS: 83-100%; open: 80-93%)
and 10 year recurrence free survival
(VATS: 89-100% vs Open: 80-93%) were
similar to open thymectomy.?

In our study, the most common WHO type
was AB (26%) followed by Bl (24%).
Excellent surgical results have been shown
after surgical excision of thymomas. Zhao
et al showed 5-OS of 92.8% in 544 patients
(proportion of Stage I-11 = 73%, stage IlI-
IV = 26.9%).° In our study, the 5-OS of
60% for the whole group was in acceptable
range. The inferior results of survival may
be explained due to higher proportion of
tumor with stages Il1-1V (55%). The best
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median survival was achieved in Masaoka
stage | (144 months) and WHO type B1
(203 months) and A (158 months).
Masaoka-Koga Stage | had 5-OS of 100%.
Two  important  prognostic  factors
determining the survival were R+ resection
and intra operative tumor spillage. Zhao et
al showed median OS of 144 months and
117 months in complete and incomplete
excision of tumors. Median survival was
124, 25 and 24 months for RO, R1 and R2
resection, respectively (p <0.001).° In our
study as well, intra operative tumor spillage
had poor median survival of 24 months in
comparison to 123 months in no-spillage
group (p < 0.001).

The limitations of our study are its
retrospective nature, small number of total
patients (n=42) and a single institutional
result.

Conclusion:

Our study is first of its kind in Nepal
showing the long-term survival after
thymectomy and multimodal approach. The
overall survival results are acceptable.
Three important prognostic factors were
found to be Masaoka-Koga stage, positive
resection margins and intra operative tumor
spillage.

References:

1. Suster S, Moran CA. Thymoma Classification:
Current Status and Future Trends. Am J Clin
Pathol. 2006 Apr;125(4):542-54.

2. Detterbeck FC, Zeeshan A. Thymoma: current
diagnosis and treatment. Chin Med J (Engl).
2013;126(11):2186-91.

3. Tsao MS, Nicholson AG, Maleszewski JJ, Marx
A, Travis WD. Reprint of “Introduction to 2021
WHO Classification of Thoracic Tumors.” J
Thorac Oncol. 2022 Mar;17(3):337-40.



Original Article

4. Proceedings of the First International Conference
on Thymic Malignancies. August 20-21, 20009.
Bethesda, Maryland, USA. J Thorac Oncol Off
Publ Int Assoc Study Lung Cancer. 2010
Oct;5(10 Suppl 4):5259-370.

5. Gupta R, Marchevsky AM, McKenna RJ, Wick
M, Moran C, Zakowski MF, et al. Evidence-
Based Pathology and the Pathologic Evaluation
of Thymomas: Transcapsular Invasion Is Not a
Significant Prognostic Feature. Arch Pathol Lab
Med. 2008 Jun 1;132(6):926-30.

6. Luo T, Zhao H, Zhou X. The clinical features,
diagnosis and management of recurrent
thymoma. J Cardiothorac Surg. 2016
Dec;11(1):140.

7. Detterbeck FC, Nicholson AG, Kondo K, Van
Schil P, Moran C. The Masaoka-Koga Stage
Classification for Thymic  Malignancies:
Clarification and Definition of Terms. J Thorac
Oncol. 2011 Jul;6(7):S1710-6.

8. Masaoka A, Monden Y, Nakahara K, Tanioka T.
Follow-up study of thymomas with special
reference to their clinical stages. Cancer. 1981
Dec 1;48(11):2485-92.

9. Zhao Y, Shi J, Fan L, Hu D, Yang J, Zhao H.
Surgical treatment of thymoma: an 11-year
experience with 761 patients. Eur J Cardio-
Thorac Surg Off J Eur Assoc Cardio-Thorac
Surg. 2016 Apr;49(4):1144-9.

10.Litvak AM, Woo K, Hayes S, Huang J, Rimner
A, Sima CS, et al. Clinical characteristics and
outcomes for patients with thymic carcinoma:
evaluation of Masaoka staging. J Thorac Oncol
Off Publ Int Assoc Study Lung Cancer. 2014
Dec;9(12):1810-5.

11.Kondo K, Monden Y. Therapy for thymic
epithelial tumors: a clinical study of 1,320
patients from Japan. Ann Thorac Surg. 2003
Sep;76(3):878-84; discussion 884-885.

12.Dahal S, Bhandari N, Dhakal P, Karmacharya
RM, Singh AK, Tuladhar SM, et al. A case of
thymoma in myasthenia gravis: Successful
outcome after thymectomy. Int J Surg Case Rep.
2019;65:229-32.

Nepalese Journal of Cancer, Vol 8 Issue 1

13.Acharya S, Pun R. P1.14-23 Thymoma: An
Epidemiological and  Clinico-Pathological
Profile in Nepalese Population. J Thorac Oncol.
2018 Oct;13(10):S608.

14.Engels EA. Epidemiology of Thymoma and
Associated Malignancies. J Thorac Oncol. 2010
Oct;5(10):5260-5.

15.Bernard C, Frih H, Pasquet F, Kerever S,
Jamilloux Y, Tronc F, et al. Thymoma associated
with autoimmune diseases: 85 cases and
literature review. Autoimmun Rev. 2016
Jan;15(1):82-92.

16.Weissferdt A, Kalhor N, Bishop JA, Jang SJ, Ro
J, Petersson F, et al. Thymoma: a
clinicopathological correlation of 1470 cases.
Hum Pathol. 2018 Mar;73:7-15.

17.Berghmans T, Durieux V, Holbrechts S, Jungels
C, Lafitte JJ, Meert AP, et al. Systemic
treatments for thymoma and thymic carcinoma:
A systematic review. Lung Cancer. 2018
Dec;126:25-31.

18.Schmitt J, Loehrer PJ. The Role of
Chemotherapy in Advanced Thymoma. J Thorac
Oncol. 2010 Oct;5(10):S357-60.

19.Detterbeck FC, Parsons AM. Management of
stage | and Il thymoma. Thorac Surg Clin. 2011
Feb;21(1):59-67, vi-vii.

20.Eng TY, Fuller CD, Jagirdar J, Bains Y, Thomas
CR. Thymic carcinoma: state of the art review.
Int J Radiat Oncol Biol Phys. 2004 Jul
1;59(3):654-64.

21.Wu JX, Chen HQ, Shao LD, Qiu SF, Ni QY,
Zheng BH, et al. Long-term follow-up and
prognostic factors for advanced thymic
carcinoma.  Medicine  (Baltimore). 2014
Dec;93(28):e324.

22.Mao Y, Wu S. Treatment and survival analyses
of completely resected thymic carcinoma
patients. OncoTargets Ther. 2015;8:2503-7.

23.Liu TJ, Lin MW, Hsieh MS, Kao MW, Chen KC,
Chang CC, et al. Video-assisted thoracoscopic
surgical thymectomy to treat early thymoma: a
comparison with the conventional transsternal



Original Article Nepalese Journal of Cancer, Vol 8 Issue 1

approach. Ann Surg Oncol. 2014 Jan;21(1):322—
8.

24.Ye B, Tantai JC, Ge XX, Li W, Feng J, Cheng
M, et al. Surgical techniques for early-stage
thymoma: video-assisted thoracoscopic
thymectomy versus transsternal thymectomy. J

Thorac ~ Cardiovasc ~ Surg. 2014
May;147(5):1599-603.

25.Agatsuma H, Yoshida K, Yoshino I,
Okumura M, Higashiyama M, Suzuki K,
et al. Video-Assisted Thoracic Surgery
Thymectomy  Versus  Sternotomy
Thymectomy in  Patients  With
Thymoma. Ann Thorac Surg. 2017
Sep;104(3):1047-53.





