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ABSTRACT

Thymomas are the commonest anterior mediastinal compartment neoplasm, which constitutes about 20 and 50%
respectively of all mediastinal and anterior compartment tumors occurring in the adult population. The various staging
systems of thymomas have been defined on the basis of the degree of invasiveness. According to the WHO
classification, there are six histological types of thymic epithelial tumors. The most important prognostic factor is the
stage according to Masaoka’s system. The treatment of thymomas involves combinations of surgery, radiation, and
chemotherapy. The determination of which combination is chosen is reflected mostly by the stage of the disease. In
the case of invasive disease, radiation therapy is often used as adjuvant treatment. Although invasive thymoma
commonly infiltrates neighbouring mediastinal structures, its extension into the superior vena cava (SVC) and
consequent SVC occlusion are rare. In this kind of cases, the urgent removal of the thymoma and radical resection of
the tumour infiltrating the SVC represents the reasonable option.
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vascular disease,
gammaglobulinemia.”®

INTRODUCTION

Thymomas are rare neoplasm which arise from thymic

tissue and develops in the anterior mediastinum, Most of the patients reported are between the age of 40-

pancytopenia and hypo-

predominantly they grow quite but are malignant and
have high potential to invade locally as well as systemic
metastases.* The most common location for ectopic
thymomas is the superior and posterior mediastinum, but
might also be found in rare locations such as the base of
the skull, intrapericardially, in the lung parenchyma and
in the pleural cavity. *®

The annual incidence of thymomas is only 0.15 cases per
100,000 people but it is the most prevalent tumor of the
anterior mediastinum. It is also documented in the
literature that they have an association with autoimmune
and systemic diseases like myasthenia gravis, collagen-

60 years at the time of diagnosis with an equal number of
males and females. Because of the high CT screening
rate, a more asymptomatic disease presentation can be
expected but still, 1/3® of the cases have an
asymptomatic presentation. The most common symptoms
are obscure chest discomfort and cough. Symptoms like
shortness of breath, chest pain, dyspnoea, pleural
effusion, myasthenia gravis, SVC syndrome, and phrenic
nerve paralysis are seen in locally advanced or
disseminated thymoma because of involvement of local
structures.>®*® SVC syndrome is also a rare presentation,
it is even uncommon with stage 111 or V.2 The patients
with thymoma have been found to also have
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paraneoplastic syndromes, the most common of which is
myasthenia gravis. Many studies have also suggested that
the patients having a diagnosis of thymoma are at an
increased risk of development of second primary
malignancies, with a reported frequency ranging from 8
to 28%.3' In literature, distant metastasis of the
thymomas are very rare but because of their high
potential of invasion and anatomic relation they usually
invade the lungs, pericardium, large vessels (least
common site of invasion but can present as SVC
syndrome).*®

For the early stage of disease surgical resection is the
mainstay of treatment while multidisciplinary therapies (a
combination of Chemotherapy, radiotherapy, surgery) are
used for advanced stage or recurrent disease. If the
disease is invasive in nature then chemotherapy can be
applied as induction and adjuvant treatment while
radiotherapy is prescribed as an adjuvant treatment only.
Nonthymoma histology, Masoka stage Il to 1V,
incomplete resection had shown a significant effect on
OS (overall survival) and DFS (disease-free survival).**’

Complete resection of the thymus and neighbouring
areolar tissue using an en bloc resection was proposed by
ITMIG (The International Thymic Malignancy Interest
Group).*® The most common postoperative failure was a
local recurrence. The complete resection patients show a
lower recurrence rate than the incomplete patients which
improves their overall survival. In general, chemotherapy
is used as induction chemotherapy as it’s been reported
that preoperative chemotherapy increases the RO
resection rate while after complete resection
postoperative chemotherapy is not considered because
commonly chemotherapy is used only in gross or
inoperable disease. When we talk about PORT
(Postoperative radiotherapy), in general, it is used for
local control in Masaoka-Koga stage 1V.**% Even though
PORT is used frequently during clinical practice but its
indication for Masaoka-Koga stage | to 111 thymic tumors
is controversial if the complete resection was performed.
As most of the studies are in favor of complete resection
alone for Masaoka-Koga stage | to 111 thymic tumor but
still there are some researches that show the benefit from
PORT 2%’

STAGING OF THYMOMAS

It is necessary to inform an American Joint Committee on
Cancer/Union  for International Cancer  Control
(AJCC/UICC) validated stage classification system for
thymic tumors. This will allow for consistent universal
nomenclature facilitating multinational collaborative
clinical research. The staging system nomenclature must
describe the anatomic extent of disease and it conforms to
the tumour, node, metastasis. This is considered that this
kind of system will allow consistency in international
stage classification.

There have been almost 15 different classifications for
the staging of thymoma had been introduced but Masaoka

stage been followed the most. Masaoka staging consists
of invasion to neighbouring structures, metastatic spread,
and thymic capsule integrity. It was proposed in 1981and
later updated in 1994 named as Masaoka-Koga system
which is used later on.?*

PATHOLOGIC CLASSIFICATION

The WHO histologic classification of thymomas and
thymic carcinomas was first presented in 1999 which was
later updated in 2004. This update clears the confusion
created by previous classification.®® Of all thymic
malignancies, the thymic carcinoma accounts for less
than1% but they are very aggressive. Their metastasis has
been seen in bone, liver, lymph node while the thymomas
generally just invade the neighbouring organs. The
subtypes of carcinoma include undifferentiated,
sarcomatoid, squamous cell, basaloid, mucoepidermoid,
lymphoepithelioma and papillary.

The literature has reported that 10 year OS rate of
thymoma is excellent (90%-95%) especially with type A,
AB, and B1 and a 5-year survival rate of 75%, 70%, and
48% in B2, B3, and thymic carcinoma respectively.®

SURGERIES FOR THYMOMA

To reach the maximum cure rate complete resection is the
mainstay of treatment. Complete resection consists of the
en bloc resection of the thymic gland and surrounding
mediastinal areolar tissue.”>*3* To gain the complete
resection it is essential to remove and reconstruct the
major vital structures (aorta, SVC, innominate vein). The
phrenic nerve can be resected if it shows unilateral
involvement but in case of the limited pulmonary reserve,
severe MG, the phrenic nerve should be protected.™
According to literature overall survival is directly
associated with complete resection, therefore, careful
preoperative planning is necessary. For stage, I, I, IlI,
and IV the 10 year OS after complete resection is 90%,
70%, 55%, and 35% respectively with a recurrence rate
of 3%, 16%, and 26% for stage I, II, and Il
respectively.'®

According to literature overall survival is directly
associated with complete resection, therefore, careful
preoperative planning is necessary. For stage, I, II, IlI,
and IV the 10 year OS after complete resection is 90%,
70%, 55%, and 35% respectively with a recurrence rate
of 3%, 16%, and 26% for stage I, I, and Il respectively.
Several research has shown that RO resection rate is
increased up to 72% after preoperative chemotherapy
compared to surgery alone which has 50% and 25% for
stage Il and I'\VVa tumors respectively.

Early stage thymoma
As Masaoka stage I, Il can be differentiated by CT

imaging but it is pointless to differentiate them because
the treatment guideline is complete resection for both the
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stages. The surgery includes complete en-bloc resection
which includes tumor rection, complete thymectomy with
surrounding mediastinal fat save the phrenic nerve if not
involved or there is no intrapleural spread.®®

For pathologic stage | thymoma most recommended
treatment is complete resection as they show an excellent
10 year OS while adjuvant radiation therapy after
resection of non-invasive encapsulated tumors shows no
effect. If on pathology, there is capsular invasion found in
stage Il thymoma then complete resection is
supplemented with adjuvant radiotherapy even though the
prospective trial is not present but still, it is considered as
standard care.***’

Locally advanced thymomas

The local invasion of thymoma can be seen on CT during
preoperative planning and Stage Ill can be diagnosed
from there. While the fine marginal invasion to
neighbouring organs like lungs and pericardium can be
found at the time of mediastinal exploration an extra
surgical resection is recommended until the CT shows the
clear margin between tumor and neighbouring
structures.®®

When there is no clear invasion seen on CT with large
mass (>8-10 cms) but it looks like adherent to adjacent
organs then they should be treated as stage IlI. It is also
proposed that if the tumor size is operable in stage IlI
then patients should be administered with induction
therapy and a follow-up reassessment CT later on the
surgical they can be considered. There are several studies
that showed improved survival when induction is used in
combination.?®%94

Surgery after induction therapy

The usual approach is sternotomy as it gives enough
exposure for large tumors (stage IlI). Anterior
thoracotomy with the trans-sternal extension (clamshell)
will be considered if there is the presence of pulmonary
hilar involvement. If there is involvement of lungs, pleura
or pericardium then involved part have to resect with en-
bloc and for the involvement of parenchyma en-bloc
upper lobectomy is needed.

MG patients show significant morbidity with phrenic
nerve resection. In such patients, according to their lung
function and performance status can do tumor debulking
to protect the phrenic nerve and mark the residual tumor
for post-op radiotherapy®® A 5 and 10 year OS rate of
77% and 59% were reported by Yagi et al after extended
resection of thymoma which also includes great vein
resection.’

Even though it’s rare, resection of the aorta or innominate
artery can be considered with prosthetic reconstruction if
the invasion to the great artery is limited and complete
resection of the disease will be done.®

Stage IVA disease

Cisplatin-based combination chemotherapy with follow-
up assessment CT is used to check the possibility of
surgical therapy if the patient's performance status is
excellent and disease is having limited pleural based
metastasis. This approach can help to improve the DFS of
the patient.>**

It is rare to perform pleuropneumonectomy even in
selective stage IVA patients it’s only acceptable with a 5-
year survival of 75%.% A careful inspection of the
parietal pleural surface is necessary during surgery
because many time it’s been seen that there is smaller
occult metastasis droplet beside the larger pleural based
metastasis. This process had been in cases after
chemotherapy where there is no evidence on CT scan.
Till now in stage Il or IVA disease, the benefits of
debulking is not clear.**

Multimodality treatment

If the tumor size becomes unresectable then
multimodality approach is to treat it most commonly seen
in Masaoka IlI, IVa, and IVb Thymomas. In research by
Bretti and colleagues Masaoka stage Il patients show
increased radical resection rate( 46% to 65%) it was also
increased in Masaoka stage lva patients(0% to 20% after
combination with neoadjuvant. In their research
chemotherapy regimens were CDDP + VP16 (cisplatin
and etoposide), four cycles each and for irradiation, they
administer a total dose of 30 Gy in three weeks. As their
result shows a significant increase in radical resection
rate soon after induction chemotherapy can be proposed
to increase surgical resectability and survival.***

Lucchi and colleagues also reported the same results
(improved the resectability rate and survival) in their
research by using multimodality treatment.?® The used
surgery, neoadjuvant chemotherapy and postoperative
radiotherapy in different combination. They used 60 Gy
and 45 Gy adjuvant irradiation for complete and
incomplete resection respectively. Chemotherapy was
done every 3 weeks which consist of etoposide, cisplatin,
and epidoxorubicin.

Kim and colleagues conducted a prospective study on 22
patients. The used induction chemotherapy consists of
prednisone,  doxorubicin,  cyclophosphamide  and
cisplatin, surgery, radiotherapy and consolidation
chemotherapy. Their study shows DFS in 18 patients at
median follow-up (50.3 months). The OS at 5 and 7 year
was 95% and 79% respectively. The key point of
multimodality treatment was significantly increased
survival rate with low morbidity. %444

Role of octreotide

Octreotide is the somatostatin (SST) octapeptide
analogue which shows the ability to inhibit thymic
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epithelium proliferation in vitro and the various subtype
of SST have been found in the thymus.”*" Thymic
hyperplasia and thymic tumors can be differentiated by
radiolabeled octreotide SST (indium 111)) scintigraphy,
there is positive uptake of indium-111 had been seen in
patients treated by octreotide supplemented with
prednisolone.*®

A 16 patients series of Palmieri et al showed 15 months
median survival and response rate of 37% (1 CR, 5 PR)
when patients were treated by subcutaneous octreotide
(1.5 mg daily).

Another study of 38 patients was done by Eastern
Cooperative Oncology Group they also used the
subcutaneous octreotide (1.5 mg daily) and prednisone
was added to nonresponsive patients. The results showed
a response rate of 10.5% (4 PRs) in patients where
octreotide was used alone while it 31.6% (2 CRs, 10
PRs), in patients where octreotide was used with
prednisone. Prednisone has a lympholytic effect that can
diminish tumor size without affecting the underlying
epithelial component.

DISCUSSION

Even though thymomas are rare tumors but they have
long term prognosis if they are resectable. This rarity of
the tumor makes it more difficult to study and define a
standard set of prognostic factors. The data of thymoma
researches majorly depends on the case series. Even
though the use of WHO histologic classification has
increased but it couldn’t define the clinical course and
treatment because there are multiple studies that report
that complete resection and tumor stage are
independent.*** While others had said that there is better
prognosis with smaller tumor size, initially MG was also
considered as a good prognostic factor but later got
rejected.*

Especially in patients with advanced thymoma not
eligible for immediate resection, induction therapy is
recommended.” Surgical resection should be part of
multimodality therapy including chemotherapy and in
some cases adjuvant radiotherapy to decrease the risk of
recurrence and improve survival.?*** These neoadjuvant
treatment indications were not influenced by the new
TNM-staging system.

The most common site of invasion for thymomas are its
neighbouring organs (heart, large vessels and lungs) and
of then the invasion to superior vena cava and right
atrium is rare. In various studies, surgical therapy is
recommended even for the SVC and RA invasion as
well.**® The aim of such surgeries is to achieve the
blood flow from BVC to RA and complete resection
which can be done by extra-anatomical grafts or cleaning
of RA and SVC from tumor bulk. For grafting, we can
use expanded polytetrafluoroethylene (PTFE), autologous
vein, autologous or bovine pericardium while the

complication of kinking and flexion is there with long
conduits. Usually, an analogous pericardial Y shape
conduit is used for SVC and BVC reconstruction.
Patients showed good graft patency after 40 months
follow-up.

The en bloc resection is exigent to increase the survival
outcome of the patient even though radiotherapy and
chemotherapy or both are also effective too. Because of
the invasive potential of the tumor arterial and venous
wall resections are also necessary.

In most reported cases of surgical resection of invasive
thymoma with intracardiac extension, cardiopulmonary
bypass is required as was in the study by Lim and Shen.>
In case of partial resection, non-adhesive atrium tumour,
preoperative radiotherapy, transient cava-pulmonary
shunt.?®® the tumor resection was performed without
cardiopulmonary bypass. Almost 50% of cases (total 19
cases) were alive at 6 months follow-up.%? A favorable
prognosis can be achieved by a combination of successful
resection with chemo-radiotherapy.

CONCLUSION

Although thymomas are rare they should be always taken
into consideration when there is a patient presenting with
an enlarged mediastinum. In conjunction with the history
and physical examination, imaging techniques, including
echocardiography, are essential in the diagnosis and pre-
operative evaluation of thymomas.

The excellent long-term survival of patients demonstrated
with surgical resection with thymoma is encouraging and
complete surgical resection should be done wherever
possible to affect a long-term cure. In locally advanced
thymomas cisplatin-based combination chemotherapy
produces objective responses in 50-90% of treated
patients. This has to lead the way to a multimodality
approach to such patients which includes initial
chemotherapy (or chemoradiotherapy) followed by
surgical resection, when feasible, and radiation therapy.

Radiotherapy can be recommended for thymic carcinoma
with or without the presence of invasion. Unresectable
thymic tumors should undergo core needle biopsy or
open biopsy to confirm tissue diagnosis. For these
tumors, neoadjuvant chemotherapy can be followed by
consideration of surgical resection (or radiation therapy
alone for unresectable disease) and possible postoperative
radiation therapy for residual disease. Because of the lack
of data from adequate-sized, prospective trials, strong
consideration must be made for enrollment of patients
with the advanced disease into available clinical trials.
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