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and occasionally they metastasize.1 A 47-
year-old woman recently presented to our
clinic with asymptomatic spinal cord com-
pression due to an intra-abdominal metasta-
sis of a thymoma arising as the first site of
metastasis 21 years after the primary tumour
was resected.

Case report

In March 1983, when the patient was 25 years
old, invasive thymoma of the anterior medi-
astinum was diagnosed. At her most recent
evaluation in 2004, only partial records were
available about the evaluation and treatment
in 1983. However, according to the existing
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Background. Although thymomas are characterized histologically by a benign appearance, they have the
potential for aggressive local invasion, and occasionally they metastasize.
Case report. We describe a 47-year-old woman who recently presented to our clinic with asymptomatic
spinal cord compression due to an intra-abdominal metastasis of a thymoma arising as the first site of metas-
tasis 21 years after the primary tumour was resected.
Conclusions. For the patient presented here, radiotherapy and surgery were chosen over systemic therapy
as the primary treatment modalities at the time of recurrence for two reasons. First, the patient had a single,
isolated metastasis that occurred after a 2-decade disease-free interval; thus, preoperative radiotherapy fol-
lowed by resection was potentially curative. Second, it was thought, on the basis of the retroperitoneal lo-
cation of the recurrent tumour immediately below the diaphragm, that it possibly was not a haemato-
genously disseminated metastasis but a local pleural and lymphatic migration.
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Introduction

Thymomas are unusual tumours that typical-
ly arise in the anterior mediastinum and are
derived from thymic epithelial cells. Al-
though the tumours are characterized histo-
logically by a benign appearance, they have
the potential for aggressive local invasion,
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medical records, the primary tumour, which
involved the anterior mediastinum, had been
resected piecemeal. She was referred for
postoperative external beam radiotherapy be-
cause of concern about residual tumour with-
in the operative bed. A total radiation dose of
39.6 Gy in 22 fractions was administered to
the mediastinum using opposed photon
beams delivered by a 10-MV linear accelera-
tor. A boost was delivered to a smaller vol-
ume within the mediastinum for a total dose
in that area of 54.0 Gy in 30 fractions. The
maximum spinal cord dose was 40.2 Gy. 

The patient tolerated radiotherapy well and
had no evidence of recurrence or treatment
toxicity for more than 20 years. In March
2003, she noted a lower abdominal mass after
a year of menorrhagia and sought medical
evaluation. She subsequently underwent sim-
ple hysterectomy. At the time of hysterecto-
my, an omental mass, 18×12×9 cm, was resect-
ed along with the uterus. Pathologic evalua-
tion of the uterus demonstrated a subserosal,
0.5-cm leiomyoma; no other abnormality was
noted. The omental mass was found to be 
an inflammatory myofibroblastic tumour.
Immunohistochemical staining of the omental
mass for anaplastic lymphoma kinase and
smooth muscle actin was negative. 

Progressive left hip pain developed in ear-
ly 2003. This worsened in 2004, and in
October 2004, magnetic resonance imaging
(MRI) showed an epidural mass that extend-
ed from vertebral body T11 to L1, with com-
pression of the left lateral thecal sac. A left
paraspinal mass was also present, extending
from the T11-12 interspace to L2. The two le-
sions were connected at the T12-L1 neural
foramen. There were no abnormalities of the
vertebral bodies. The intimate relation be-
tween the tumour and spinal cord is shown in
Figure 1. Subsequent computed tomography
(CT) of the chest, abdomen, and pelvis did
not show abnormalities of concern other than
a soft tissue mass arising in the left retroperi-
toneum near the origin of the left psoas mus-
cle and contiguous with an epidural mass ex-
tending through the left T12 neural foramen.
No bony destruction was apparent. The state
of the tumour before radiotherapy is shown
in Figure 2a. No evidence of local recurrence
or new primary tumour was detected in the
thorax. A nuclear bone scan did not show any
abnormality. An incidental MRI finding was
an incompletely imaged T2 hyperintense thy-
roid nodule, 1.8×2.2×2.7 cm. 

A CT-guided needle biopsy was performed
in October 2004 at an outside institution and
repeated at a different site within the tumour
at Mayo Clinic in early November 2004. Both
biopsy specimens revealed metastatic thymo-
ma. Immunohistochemical stains showed
that the tumour contained a mixture of 
cytokeratin-positive epithelial cells and CD3-
positive T cells. CD20 staining showed only a
few reactive lymphocytes. Staining for S100
protein was negative. This staining pattern
was thought to be consistent with the diagno-
sis of metastatic thymoma, presumably relat-
ed to the tumour resected from the chest in
1983. The original pathology slides from 1983
were not available for comparison with the
metastatic lesion found in 2004. The omental
tumour identified in 2003 was compared with
the new lesion and the two tumours were his-

Gold DG and Miller RC / Metastatic thymoma142

Radiol Oncol 2005; 39(2): 141-6.

Figure 1. Magnetic resonance image of the metastatic
lesion at the level of vertebral body T12 before radio-
therapy. Note the proximity of left kidney to the mass
and the relation of the mass to the spinal cord.
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tologically different. A biopsy specimen from
the thyroid lesion demonstrated a benign thy-
roid nodule. 

The patient was in excellent health, with
no major symptoms other than occasional
mild left hip pain. Her past medical history
was unremarkable. A detailed neurologic
evaluation did not document a clinical
myelopathy. No other neurologic deficits
were present except for minimal loss of sen-
sation over the left iliac crest in the region
where she was experiencing pain. 

Optimal surgical management of the re-
current thymoma would entail an en bloc re-
section. However, because of the location of
the tumour, its apparent adherence to the
spinal cord, and its local invasion of sur-
rounding bony and muscular structures, the
patient was referred for preoperative radio-
therapy. After a medical oncology evaluation,
it was thought that chemotherapy was not in-
dicated at that time. 

The patient received 50.4 Gy in 28 frac-
tions of external beam radiation delivered
with intensity-modulated radiotherapy. The
gross target volume was determined from the
patient’s MRI, which was fused with a treat-
ment-planning CT scan. The clinical target
volume was considered the gross tumour vol-
ume as demonstrated on MRI plus areas
where bone invasion was suspected on the
basis of the CT scan. The patient’s previous
radiotherapy fields were reconstructed to en-

sure no overlap between those fields and the
current treatment. The patient was carefully
counselled about the potential risk of
myelopathy from overlap of the two radio-
therapy treatments. Intensity-modulated
planning priorities were assigned to minimize
the dose to the kidneys, followed by the small
intestine (Figure 3). The spinal cord was not
avoided because of the proximity of the tu-
mour to the cord as well as the convex shape
of the tumour, which surrounded one-half of
the circumference of the spinal cord in some
areas. Ninety-nine percent of the planning
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Figure 2a. Computed tomographic images showing
the paraspinal mass before radiotherapy. Figure 2b. Computed tomographic images showing

the paraspinal mass approximately 4 weeks after ra-
diotherapy.

Figure 3. Isodose distribution from the intensity-mod-
ulated radiotherapy plan showing the gross target vol-
ume (shaded structure, which indicates macroscopi-
cally evident tumor by fusion of the computed tomo-
graphic and magnetic resonance imaging data sets)
and the 49.5-Gy, 40-Gy, and 20-Gy isodose lines. (The
clinical and planning target volumes have been delet-
ed for clarity.)
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target volume, consisting of the clinical target
volume plus a 1.0-cm margin, received a dose
of 48.5 Gy or greater. The minimal planning
target volume dose was 43.2 Gy. The maximal
spinal cord dose was 50.9 Gy. Also, 17.6% of
the right kidney and 37.3% of the left kidney
were treated beyond the normal tissue toler-
ance limit of 20 Gy. 

The patient tolerated the treatment well,
without experiencing acute gastrointestinal
tract or other toxic effects. Her hip pain re-
solved during the final weeks of radiothera-
py, suggesting an early response to radiother-
apy as the left neural foramen at the T12-L1
level was decompressed. 

In January 2005, restaging studies were
performed preoperatively, including MRI of
the thoracic and lumbar spine and CT of the
chest and abdomen. MRI demonstrated a
marked decrease in the size of the paraspinal
mass. CT also showed a decrease in the size
of the lesion, with less encroachment on the
spinal canal as compared with the imaging
studies before radiotherapy (Figure 2b). No
evidence of malignant disease was found
elsewhere. 

In February 2005, laminectomy of T11-L1,
posterior instrumented fusion of T5-L4, left
thoracotomy with en bloc resection of the
paraspinal metastasis, and T11-L1 corpec-
tomies with titanium cage strut grafting were
successfully performed. Pathologic evalua-
tion of the resected specimen showed a
5.0×4.0×2.5-cm mass containing extensive fi-
brosis and metastatic thymoma. All surgical
margins were negative for tumour.

Discussion

The histologic classification of thymomas,
which are derived from thymic epithelial
cells, has been debated, and several classifi-
cation systems have been proposed.
However, it is generally accepted that the
clinical degree of invasion of the tumour, not

the presence of benign or malignant histolog-
ic features, determines prognosis. This obser-
vation led to the formulation of the Masaoka
staging system, currently the most commonly
used staging system.2 Masaoka stage I con-
sists of encapsulated tumours. Stage II in-
cludes tumours with macroscopic invasion of
the surrounding mediastinal tissues or micro-
scopic invasion of the capsule. Stage III in-
cludes tumours with macroscopic invasion of
nearby organs. Stage IVA includes pleural or
pericardial dissemination, and stage IVB in-
cludes lymphatic or haematogenously dis-
seminated metastases.1,2

Surgical resection is the treatment of
choice for most thymomas confined to the
thoracic cavity, where the success of surgery
and adjuvant therapy depends on the extent
of resection and stage of disease.3 According
to one report, the frequency of recurrence for
stage I disease may be less than 5% after com-
plete resection, whereas for stages II and III
disease, the frequency of recurrence is 7%
and 16%, respectively.4 Postoperative radio-
therapy is often administered for stages II
and III tumours because of the apparent local
control and survival benefit reported in retro-
spective series.5-7 Preoperative radiotherapy
has been used for stage III disease to facilitate
total or subtotal resection.8 Our current prac-
tice is to consider adjuvant radiotherapy for
resected Masaoka stage II tumours that pene-
trate the capsule and for resected stage III tu-
mours. However the decision depends on
several factors, including the potential sites
of tumour adherence or invasion, surgical ex-
pertise and technique, and the patient’s un-
derlying medical condition. 

Thymomas typically spread by direct inva-
sion of nearby organs. Metastases may occur
in the thorax as pulmonary nodules, pleural-
based implants, diaphragmatic masses, or
malignant pericardial or pleural effusions.
Extrathoracic metastases are rare but may in-
volve the kidney, bone, liver, and brain.
Disease may spread directly from the thorax
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to the abdomen or retroperitoneum, as has
been documented for mesotheliomas.1,3,4,9

Chemotherapy may be considered for un-
resectable and metastatic thymomas. Single-
agent chemotherapy, with various agents, has
been studied, with ifosfamide appearing to be
a promising agent. Multiagent chemotherapy
regimens, with combinations of cisplatin,
doxorubicin, cyclophosphamide, and vin-
cristine, have produced response rates in ex-
cess of 50%. Chemotherapy has also been giv-
en neoadjuvantly as part of combined modal-
ity therapy involving surgery and radiothera-
py.10-13

For the patient presented here, radiothera-
py and surgery were chosen over systemic
therapy as the primary treatment modalities
at the time of recurrence for two reasons.
First, the patient had a single, isolated metas-
tasis that occurred after a 2-decade disease-
free interval; thus, preoperative radiotherapy
followed by resection was potentially cura-
tive, whereas systemic therapy would not of-
fer the possibility for a durable cure. Second,
it was thought, on the basis of the retroperi-
toneal location of the recurrent tumour im-
mediately below the diaphragm, that it possi-
bly was not a haematogenously disseminated
metastasis. It was hypothesized that the
spread of the tumour from the mediastinum
to the retroperitoneum occurred through very
slow-growing microscopic tumour deposited
in the pleural space before or at the time of
surgery in 1983. These microscopic tumour
cells eventually migrated through lymphatic
channels across the diaphragm, in a manner
similar to that described for mesotheliomas.
The absence of other identifiable sites of dis-
tant metastatic disease lends support to this
hypothesis. However, even if the underlying
method of spread in this case was from an
isolated, blood-borne metastasis rather than
through local pleural and lymphatic migra-
tion, the treatment strategy would have been
the same because of the very long disease-
free interval between the initial diagnosis and

the development of the metastasis. 
Postoperatively, this patient did well.

Adjuvant systemic therapy will not be admin-
istered because of the absence of known
residual malignant disease. Close observation
with serial history and physical examinations
and periodic CT of the chest and abdomen
are planned for follow-up. 
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