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Autoimmune diseases associated with thymoma
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Abstract: Thymoma is the most common neoplasm of the anterior mediastinum. This neoplasm is
composed with neoplastic epithelial cells and non-neoplastic T lymphocytes with varying degrees. In
the advanced stage of thymomas, recurrence is not uncommon, and treatment for recurrent lesions—
especially disseminated lesions—is not easy. In addition, thymoma is often associated with autoimmune
diseases. The representative disorder is myasthenia gravis (MG). Combined treatment for recurrence and
complex autoimmune diseases is often difficult. The efficacy of thymectomy for early-onset MG without
thymomas was demonstrated in a recent clinical trial, and it may be effective for MG patients associated with
thymoma. However, thymectomy or thymomectomy usually does not affect other non-MG autoimmune
diseases. Thymectomy has been performed via median sternotomy for many years, and thoracoscopic
or mediastinoscopic thymectomy has been reported often. We established a subxiphoid approach to

thoracoscopic thymectomy, and its usefulness and efficacy have been reported. In this section, the detailed

procedures of thymectomy using this subxiphoid approach are introduced.
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Thymoma and its associated autoimmune
diseases

Thymoma is the most common neoplasm of the anterior
mediastinum. This neoplasm is composed with neoplastic
epithelial cells and non-neoplastic T lymphocytes with
varying degrees (1). It behaves like a relatively benign
tumor, growing slowly and seldom metastasizing. Surgical
resection has been selected as the principal treatment, and
completeness of resection is considered the most important
determinant of the long-term survival in thymomas
(2-4). However, in the advanced stage of thymomas, we
often experience recurrence, and treatment for recurrent
lesions—especially disseminated lesions—is not easy.
Thymoma is often associated with autoimmune diseases.
The representative disorder is myasthenia gravis (MG). About
20% of the patients with thymoma have symptoms of MG (4,5)
clinically. It is not easy to explain why autoimmune disorders
are induced by thymomas. However, a brief explanation has
been proposed (6). The negative selection of autoreactive
T cells in the thymus is dependent on the presentation of
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autoantigens by the medullary thymic epithelial cells and
dendritic cells. Thymomas have a cortical epithelial cell
function and contain a large number of immature T cells
that usually reside in the thymic cortex. However, they lack
the medullary epithelial cell function, which is the negative
selection of the developing T cells. Immature T cells generated
in the thymoma are then exported out of the thymus, which

likely induces autoimmune disease in thymoma patients.

Treatment for autoimmune diseases associated
with thymoma (Table 1)

"Treatment for autoimmune diseases associated with thymoma
is summarized in Table 1. As “autoimmune diseases” includes
a number of different entities, the treatment approach is
not uniform, and treatment for MG in particular is varied.
Recently, eculizumab has been successfully used to manage
treatment-resistant MG (7). Complication with MG does
not generally worsen the prognosis of the thymoma patients.
The tumor diameter in thymoma patients with MG has
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Table 1 Autoimmune disorders associated with thymoma

Autoimmune disorders Treatment

Myasthenia gravis (MG)  Acetylcholine esterase inhibitors
(including taste disorder) (pyridostigmine, ambenonium
chloride)

Thymectomy

Immunosuppression (prednisolone,
tacrolimus)

Treatment of acute exacerbations
(plasmapheresis, immunoadsorption,
intravenous immunoglobulin)

Eculizumab

Anemia [aplastic anemia Immunosuppression
(PRCA); autoimmune
hemolytic anemia]

Transfusion

Good'’s syndrome Intravenous immunoglobulin

Antibiotic therapy

Nerve system (limbic
encephalitis; Isaac’s
syndrome; stiff person
syndrome; Morvan’s

Immunosuppression

syndrome)

Myocarditis and Immunosuppression
polymyositis

Thyroid disorders Immunosuppression

Hormonal therapy

Autoimmune hepatitis Immunosuppression
Dermatitis (GVHD-like Immunosuppression
erythroderma; SLE; lichen Symptomatic therapy

planus)

GVHD, graft-versus-host disease; SLE, systemic lupus
erythematosus.

been reported to be relatively small compared with that in
thymoma patients without MG.

However, other autoimmune diseases are often complicated
in patients with advanced disease or recurrence (8). Despite
thymectomy’s tendency to improve the symptoms of
MG, thymectomy or thymomectomy usually has no
marked treatment effect on other autoimmune diseases.
Complication with myocarditis and polymyositis often
results in a critical state (9). In the advanced stage of
thymomas, treatment for recurrent lesions or disseminated
lesions is not easy. In addition, treatment for complex

autoimmune diseases is often difficult.
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Extended thymectomy for MG associated with
thymoma

Thymectomy for early-onset MG without thymoma has been
performed for the past several decades, with its efficacy well
known but not clearly demonstrated until a recent clinical trial.
The efficacy of thymectomy in MG depends on the intensity
of lymphoid follicular hyperplasia of the thymus. To increase
the efficacy of thymectomy, extended thymectomy including
resection of the ectopic thymus was proposed by Prof. Akira
Masaoka (10). Extended thymectomy is usually selected for MG
patients associated with thymoma as well as early-onset MG
patients without thymoma. This is because germinal centers
can be found in the thymic tissue surrounding thymomas in
younger patients with MG associated with thymoma. Combined
resection of surrounding organs showing tumor invasion should
of course be added to thymectomy in necessary cases.

Procedures of thoracoscopic extended
thymectomy for MG associated with thymoma

Thymectomy has been performed via median sternotomy
for many years, and thoracoscopic or mediastinoscopic
thymectomy has been recently reported. A subxiphoid
approach can also be used, and its usefulness and efficacy have
been reported (11). We herein report its procedure (Video I).
Under general anesthesia with the patient in the open-leg
or lithotomy position, thymectomy starts. A double-lumen
tracheal tube can be selected depending on the necessity of
single lung ventilation for the presence of tumor invasion.
A 2- to 3-cm transverse skin incision is set lecm below the
lower edge of the xiphoid. We dissect on the reverse side
of the xiphoid using a finger and recognize the smooth
surface of the sternum. An access platform of single-port
surgery (GelPOINT Mini®, Applied Medical, Rancho Santa
Margarita, CA, USA) is then inserted and fixed. A 5-mm
thoracoscope angled with 30° is inserted through a port of the
access platform. The view is rapidly extended immediately
after carbon dioxide insufflation of 8 mmHg. A sealing device
(LigaSure Maryland®, Covidien, Mansfield, MA, USA) is
inserted through the second port of the access platform and
is mainly used for dissection of the tissues. After opening
the right pleura, a thoracic port is inserted at the 5" or 6"
intercostal space on the right anterior axillary line. This port
is mainly used for the scope to obtain the optimal view. If
there is difficulty in securing the view, an additional port at
the 5" or 6" intercostal space on the left anterior axillary
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Video 1 Thoracoscopic thymectomy for thymoma with myasthenia
gravis (12). Wedge resection of the right lung was performed using
a stapler initially. Then, the thymic tissue including the pericardial
fat was dissected along the running of the phrenic nerve. From the
bilateral edges of the thymus the brachiocephalic vein was exposed.

The thymic arteries and veins were carefully dissected and cut.

line can be set. Dissection of the thymus is usually started
from the right side. In this case, wedge resection of the right
lung was performed initially because pulmonary invasion of
thymoma was suspicious. A stapler (Endo GIA™, Covidien,
Mansfield, MA, USA) was inserted from the subxiphoid port.
Then, the thymic tissue is dissected. The milestone of the
dissection is the running of the right phrenic nerve. The right
and left brachiocephalic veins can be easily exposed following
exposure of the superior vena cava. Dissection of the bilateral
upper portions of the thymus is key in extended thymectomy.
The thymic arteries and veins are then exposed and cut using
the sealing device, after which the thymus and surrounding
fat tissue can be removed via the subxiphoid incision.
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