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Spontaneous resolution of metastatic thymoma with prednisone
in a patient with juvenile myasthenia gravis: a case report
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Background: Juvenile myasthenia gravis is a rare autoimmune condition affecting children. Similar to
myasthenia in adults, juvenile myasthenia gravis is associated with thymomas and many of these patients
undergo thymectomy. However, there is no clear consensus on which patients could benefit from surgical
intervention and how to manage refractory disease.

Case Description: In this report, we describe a young boy who was diagnosed with myasthenia gravis
and found to have stage IVa type B2 metastatic thymoma. Despite numerous pharmaceutical interventions,
including neoadjuvant chemotherapy, his disease continued to progress. He ultimately underwent an
extended radical parietal and visceral pleurectomy with decortication, total thymectomy, partial pericardial
resection, and diaphragm resection and reconstruction. However, he had recurrence of his thymoma and was
started on prednisone for palliative intent. Remarkably, within a few months he was noted to have interval
decrease in his thoracic tumor burden and near resolution of his metastatic disease.

Conclusions: Although spontaneous remission has been described in pediatric myasthenia, this report
sheds light on possible management strategies post-thymectomy. This case additionally underscores the
varied outcomes in patients treated for juvenile myasthenia gravis. Ultimately, this case, when added to

both existing and future studies, will inform the development of guidelines on pediatric myasthenia gravis

treatment.
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Introduction

Thymomas are rare in children and when present in patients
with juvenile myasthenia gravis (JMG), often carry a poor
prognosis (1,2). Studies suggest thymomas occurs in about
1-2% of JMG patients, far less than in the adult myasthenia
population (10-30%) (3-5). Thymomas themselves are often
associated with paraneoplastic syndromes, with myasthenia
gravis occurring over 50% of the time, though this data is
limited to adults (6). However, the benefit of thymectomy is
unclear in children given the lack of rigorous clinical data in
young patients.

Additionally, spontaneous remission of JMG has been
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reported in less than 40 patients, though the overwhelming
majority had mild disease-severity or bulbar predominant
myasthenia (7). Here, we present a patient with stage
IVa type B2 thymoma and JMG who underwent an
extended radical parietal and visceral pleurectomy and
decortication and total thymectomy. His thoracic tumor
burden continued to progress and his disease course was
complicated by myasthenic crisis. However he unexpectedly
had spontaneous resolution of his large tumor burden
with prednisone. There are scattered reports of metastatic
thymoma in adult MG improving with high dose steroids
(8-10). However, invasive metastatic thymomas are
extremely rare in the pediatric population and have not
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Figure 1 Pre-operative CT scan showing a large anterior mediastinal mass (A, arrow) along with pleural metastases. Surgical specimen of

thymoma and surrounding pleural masses (B). Final stage IVa type B2 thymoma with positive margins. Follow up CT scan 1 month post-

thymectomy showing interval decrease in thoracic tumor burden (C). CT, computed tomography.

been well characterized. In this report, we describe a
rare case of severe JMG and metastatic thymoma that
responded to steroid therapy, highlighting the potential
role of corticosteroids for JMG and thymoma refractory to
thymectomy. We present the following case in accordance
with the CARE reporting checklist (available at https://shc.
amegroups.com/article/view/10.21037/shc-22-15/rc).

Case presentation

A school-aged boy presented to the clinic with easy
fatiguability. He was also noted to have drooping of his
left eyelid and intermittent slurred speech. His symptoms
were thought to generally worsen over the course of the
day. Following a thorough evaluation, he was found to have
positive anti-acetylcholine receptor and anti-striated muscle
antibody serologies, consistent with a diagnosis of juvenile
myasthenia gravis. He was started on pyridostigmine and
underwent a chest computed tomography (CT) scan, which
showed a2 4.9 cm x 4.5 cm x 11.7 cm partially calcified
anterior mediastinal mass, as well as multiple lobulated
pleural masses (Figure 1). Subsequent positron emission
tomography revealed diffuse fluorodeoxyglucose (FDG)-
avid uptake by the mediastinal mass, several left anterior
costophrenic angle lymph nodes, and pleural masses. Pleural
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biopsy shortly after revealed an invasive Type B2 thymoma,
consistent with Masaoka stage IVa disease given the
presence of pleural metastases. Corticosteroid treatment was
deferred given the patient’s progressive dyspnea and fatigue,
creating a need for more aggressive treatment. Instead, he
received several courses of intravenous immunoglobulin
(IVIG) and four cycles of neoadjuvant cyclophosphamide,
doxorubicin, and cisplatin with no reduction in tumor size.
He then underwent a successful left thoracotomy with
total thymectomy, extended radical parietal and visceral
pleurectomy, and decortication, diaphragm resection and
reconstruction, and partial pericardial resection (Figure I).
Diaphragm reconstruction was accomplished with a 20 cm x
30 cm Strattice™ biologic mesh. Several left sided chest tubes
were placed and the patient was admitted to the pediatric
intensive care unit for post-operative monitoring. His hospital
course was overall uncomplicated, as he recovered well and was
discharged home on pyridostigmine maintenance therapy. He
did not receive corticosteroids on discharge. Final pathology
was consistent with stage IVa type B2 thymoma, negative
lymph nodes, and positive microscopic margins (R1 resection).
The patient however developed tumor recurrence
within one year, as serial follow-up imaging showed
disease progression with tumor encasement of mediastinal
structures (Figure 24). He was started on a course of
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Figure 2 Chest CT scan showing recurrent large mediastinal mass 13 months post-thoracotomy (A, arrow). Notable tumor encasement

of the aorta and left pleural nodularity. Following initiation of high dose prednisone, follow-up 2-month CT scan (B) scan showed marked

decrease in mediastinal soft tissue disease with significantly decreased pleural disease. CT, computed tomography.

sunitinib without reduction in tumor burden, and this
medication was stopped. Following a hospitalization for acute
myasthenic crisis, he was started on 60 milligrams prednisone
daily with a plan for palliative debulking. His prognosis
appeared very poor and the goals of future treatment shifted
to prioritize symptom control. Unexpectedly, repeat CT
scan two months later showed near complete resolution
of his pleural disease (Figure 2B). His prednisone was
gradually tapered and he additionally received several doses
of rituximab. Notably, his thoracic tumor burden increased
when prednisone doses fell below 10 milligrams, necessitating
higher doses which were associated with tumor size
reduction. He has overall tolerated his prednisone regimen,
although experienced a nearly 20% increase in his weight, as
well as gastroesophageal reflux that has been controlled with
famotidine. He remains on maintenance prednisone with
stable tumor burden on surveillance imaging.

Ethical statement

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient’s guardian patients for publication of this case
report and accompanying images. Due to the retrospective
nature of this case report and since no patient identifiers
have been provided, the Institutional Review Board of Kaiser
Permanente Northern California does not require approval for
this case report. A copy of the written consent is available for
review by the editorial office of this journal.

Discussion

Juvenile myasthenia gravis is an autoimmune condition
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affecting individuals under the age of 18 (11). First
line therapy for JMG, similar to adult MG, involves
pyridostigmine, an acetylcholinesterase inhibitor (11).
Additional immunomodulatory agents, including but
not limited to corticosteroids, steroid-sparing agents,
and intravenous immunoglobulin are often adjunctive
pharmaceutical therapies, though there is no clear guidance
on the use of these treatments in the pediatric population (11).
Chest imaging is part of the standard work up for myasthenia
given the strong association with thymomas and its resulting
impact of further management.

Thymomas comprise less than one percent of mediastinal
tumors in children (12). Type B2 thymomas, as in this
patient, are moderately aggressive. In adult patients, B2
thymomas have been associated with better survival than
some thymic malignancies, including thymic carcinoma (13).
However, the presence of paraneoplastic syndromes, such as
myasthenia gravis, in patients with thymomas is associated
with decreased survival rates, though these studies again are
limited to the adult population (2,6).

The rare incidence of thymomas in children has made
it difficult to prognosticate at the time of diagnosis.
Expectedly, there is no consensus on thymoma management
in children, and published treatment strategies have been
adapted from thymoma guidelines in adults. The limited
data on thymomas in the pediatric population suggests
younger patients more often have later stage disease at
the time of diagnosis (12). Furthermore, the incidence of
associated juvenile myasthenia gravis is not well established,
but appears to occur less frequently than in adults (14).

In general, the presence of a thymoma is an absolute
indication for thymectomy. This is rooted in the theory
that the thymus may be the origin of plasma cells producing
autoantibodies against acetylcholine (15). Numerous studies
have shown favorable disease responses post-thymectomy
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in adults. On the other hand, the benefit of thymectomy
in the pediatric population remains unclear. Early
thymectomy, which is defined within two years of disease
onset, is advised for patients with generalized myasthenic
disease, including but not limited to decreased respiratory
capacity and bulbar symptoms (16). Thymectomy can also
be considered prior to immunosuppressive therapies if a
child’s symptoms are stable, in an effort to avoid the post-
operative infection risk associated with steroids (16). One
of the most comprehensive systemic reviews showed that of
488 children with juvenile myasthenia gravis who underwent
thymectomy, 70% had reduction in disease severity (17).
Furthermore, the adaptation of minimally invasive
thoracoscopic approaches has yielded favorable safety data
compared to open surgery, although disease outcomes
appear similar with both approaches (18,19). In this case,
despite aggressive debulking, this patient continued to have
disease progression post-thymectomy, possibly owing to his
large tumor burden pre-operatively that did not respond to
neoadjuvant chemotherapy.

Studies have suggested that children with JMG have
higher rates than adults with MG of spontaneous remission
without surgery or immunosuppressive therapies (14,20-22).
However, this is difficult to reconcile with concurrent
evidence of partial or even complete response after
thymectomy (17,18). The patient in this case, however,
had progression of his dyspnea and fatigue soon after his
diagnosis, which along with significant thoracic tumor
burden, informed the decision to proceed with surgery.

The mechanism of spontaneous remission in myasthenia
gravis is not understood. Iz vive studies have suggested
that there may be innate adaptions to the neuromuscular
junction that can occur over time that cause decreased
binding of acetylcholine receptor antibodies (23). There is
no evidence that immunotherapies augment this change.
However, several studies have concluded that certain
patient characteristics of JMG make one more likely to
achieve spontaneous remission. These include mild disease,
young age of onset (pre-adolescent), and possibly ocular-
predominant MG (24). While this patient ultimately
developed recurrence post-thymectomy, it is unclear if his
debulking impacted his eventual spontaneous remission
once prednisone was started, as spontaneous remission
in the minimally-invasive thymectomy era has not been
well characterized in JMG. Interestingly in adults, the
combination of thymectomy and alternate day prednisone
has been shown to have superior outcomes compared to
prednisone alone, suggesting an augmenting effect (25).
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This case report serves to highlight the potential
beneficial role of high dose steroids administered over
long tapers in children with juvenile myasthenia gravis
and refractory thymomas. Despite higher incidence of
spontaneous remission, clear guidelines are nonetheless
required for this multifaceted condition. The role of both
pharmaceutical and surgical interventions remains to be
further defined for this patient population and reports such
as this will add to existing, limited data on refractory JMG.
Given the rarity of thymomas in the pediatric population,
continued characterization of the spectrum of clinical
presentations and outcomes is crucial for developing
treatment modalities for these patients.
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