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Effects of thymectomy on autoimmunity,
thrombotic embolic events and ectopic
thymoma

OBJECTIVE The effects of thymectomy were studied in patients with thymoma.
METHOD Investigation was made in 41 patients who underwent thymectomy,
with particular emphasis on 26 cases of myasthenia gravis (MG), in comparison
with 4 cases of thymic carcinoma. RESULTS Lymphocyte predominant thy-
moma was the most frequent histological type (44%). One patient with MG
both and a thymoma composed of lymphocytes mixed with epithelial cells
presented ectopic thymoma in the pleura and lung 6, 11 and 12 years after
thymectomy, which displayed increased atypia, resembling that seen in a
case of intra-tracheal thymic carcinoma. Among the 26 patients with MG,
23 (88%) were positive for anti-acetylcholine receptor (AChR) antibody (Ab).
Fifteen (65%) MG cases had peak values of AChR Ab before thymectomy.
One patient with MG had anti-cardiolipin-B2 glycoprotein 1 (CL-B2GP1) Ab.
Prolonged aPTT of 428-200.0 sec was observed in MG patients. Complica-
tions among the 26 patients with MG were hepatic vein thrombosis (HVT) in
6, portal vein thrombosis in 1 and ileus in 2 cases, occurring 5 days to 6 years
after thymectomy. In addition, myocardial infarction, deep vein thrombosis
after cerebral infarction and pulmonary embolism were each observed in 1
patient with MG. CONCLUSIONS Post-thymectomy HVT and ileus did not result
in severe infarction. Autoimmunity was improved due to a decrease in AChR
Ab observed 1 month post-thymectomy. Pleural and lung ectopic thymoma
with gradually elevating atypia in one benign thymic thymoma were judged
to be caused by aberrations rather than by metastases.
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Thymoma patients are grouped into those with and
those without myasthenia gravis (MG). MG patients with
autoimmune disorders report proximal muscle weakness,
especially in the ocular muscles, as the initial symptom.
The failure of neuromuscular transmission is caused by
autoantibodies which disrupt the neuromuscular junc-
tions (NMJs). These autoantibodies include acetylcholine
receptor (AChR) antibody (Ab) and muscle-specific tyrosine
kinase (MuSK) Ab. Anti-AChR Ab and MuSK Ab are present
in 80-90% and 30-40%, respectively, of patients with MG,
although in one report, 5% of MG patients were negative
for both the antibodies.” In 1999-2000, the treatment
and outcome results of 470 Japanese patients with MG
were reported as follows:? thymectomy was selected in
319 (68%) patients, with a mean age of 40.1 years; 403
(86%), 301 (64%), 44 (9%), and 70 (15%) patients were
treated with a cholinesterase inhibitor, corticosteroids,
immunosuppressants, and plasmapheresis, respectively.

Among 395 patients followed up for more than one year,
92 (34%) of the 273 thymectomized and 26 (21%) of the
122 non-thymectomized patients were in remission of
MG symptoms.

In the present study, 41 Japanese patients who under-
went thymectomy for thymoma were examined during
1996-2008. Among the 41 patients, MG signs were present
in 26. Anti-AChR Ab was detected in 23 patients with MG
and anti-cardiolipin-f, glycoprotein 1 (CL-B.GP1) Ab was
detected in 1 patient with MG. In MG patients showing
prolonged activated partial thromboplastin time (aPTT),
thrombotic embolic events occurred with a high frequency,
but resolved quickly without serious residual clinical signs.
Ectopic thymoma was found in one case of benign thymic
thymoma with repeated relapses and increasing atypia.

Clinical improvement of thymoma signs were observed
following complete resection of thymoma. The mechanisms
of the thrombotic events and the characteristics of ectopic
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thymoma were considered in this study.

MATERIAL AND METHOD

Patients

The study was conducted on 41 Japanese patients with
thymoma and 4 Japanese patients with thymic carcinoma who
were admitted to the Hospital of Hamamatsu University School of
Medicine, Japan between 1996 and 2008. The four thymic carci-
noma cases were added to the investigation of thymoma cases in
order to compare epithelial cell malignancy and implanted ectopic
thymoma. The thymectomies were performed by surgeons in the
1st Department of Surgery of the study hospital. A diagnosis of
MG in 26 of the thymoma patients was based on clinical records.
Patient age was defined as age on the day of thymectomy.

Histopathological examination
and laboratory analyses

All thymic thymomas were examined histopathologically in
the Department of Pathology of the study hospital. In this study,
thymoma was regarded as a paraneoplastic tumor and classified
into five types. Based on the pathological results, the thymomas
were classified as epithelial cell predominant, mixed lympho-
epithelial cells, lymphocyte predominant, thymolipoma, or atrophy.
To confirm the presence of thymic cell antigens, immunochemical
staining using the streptavidin biotin-peroxidase method was
added to the microscopic analyses, performed in the Department
of Pathology. Laboratory data were obtained from the Central
Laboratory of the study hospital. Activated partial thromboplastin
time (@PTT, normal range: 24.0-36.0 sec) and prothrombin time (PT,
normal range: 10.0-13.0 sec) were measured by light scattering.
Anti-AChR Ab was detected by immunoprecipitation (IP). AChR
Ab binding to a-bungarotoxin was investigated (normal range:
0-0.2 nmolL/L). Serum calcium (Ca) (normal range: 8.5-10.4 mg/dL)
was measured by ortho-cresolphthalein complexone (OCPC), and
anti-cardiolipin-f. glycoprotein | (CL-B.GPI) Ab (0.0-3.5 IlU/mL) was
measured by enzyme-linked immunosorbent assay (ELISA). IgG
(870-1700 mg/dL) was measured by turbidimetric immunoassay
(TIA), and intact parathyroid hormone levels (I-PTH) (13.9-78.5 pg/
mL) were measured by electrochemiluminescent immunoassay
(ECL-IA). Autoimmunity was also diagnosed on the basis of a
positive result for anti-nuclear antibody (ANA), homogened (ho-
mogeneous type), and speckled (discrete speckled type) (0-40
times), which were assessed by ELISA. All patients suspected of
having an autoimmune disease other than MG underwent these
tests. Creatine kinase (CK, normal range: 55-204 IU/L in men and
42-164 IU/L in women), alanine aminotransferase (ALT: 5-42 IU/L),
aspartate aminotransferase (AST: 11-30 IU/L), y-glutamyltransferase
(y-GTP: 12-73 IU/L in men and 10-29 IU/L in women), and lactate
dehydrogenase (LDH: 115-208 IU/L), were measured by the JSCC
enzyme method. The results of chest radiography, abdominal
computed tomography (CT), and heart magnetic resonance
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imaging (MRI) were obtained from the Department of Radiology
of the study hospital.

RESULTS

Pathological findings

Table 1 shows the histopathological findings of the
41 thymoma patients thymectomized during 1996-2008.
Among the 41 patients, 26 (63%) showed signs of MG.
The most frequent histopathology type was lymphocyte
predominant, which was observed in 18 cases (44%). The
mixed lympho-epithelial type was observed in 12 cases
(29%). The epithelial cell predominant type was noted
in 5 (12%) cases of non-MG, but no patient with MG had
epithelial cell predominant thymoma. Four patients with
thymic atrophy and two with thymolipoma had MG. Im-
munochemical staining results showed that the epithelial
tumor cells were positive for AE1/AE3, CK7, CK14, p63, and
CD57 Abs. The immature T cells in thymoma were positive
for CD3, CD5, TdT, CD1a, and CD99 Abs. Figure 1 shows
the clinical course of a 31-year-old woman with MG and
an aggravated epithelial cell malignancy of an ectopic
thymoma. In this patient, aberratio thymomas were found
in the pleura, lung, chest wall, and diaphragm in 2002,
followed by a pleural recurrence in 2007 and pleural and
right lung recurrence in 2008.

At her first thymectomy in 1996, the original thymic
thymoma was well encapsulated and histopathological
examination revealed proliferation of lymphocytes and epi-
thelial polygonal-oval cells with few atypia in a mixed type
thymoma. However, in 2002, 2007 and 2008, small-lobed
nodules of ectopic thymoma were observed, composed of

Table 1. Histopathological classification of 41 thymectomized thymoma
patients.

Clinical diagnosis of myasthenia gravis (MG)

Thymus pathology MG (-) No MG (+) No Total No
Thymoma 15 26 41 (100%)
Type

Epithelial cell 5 0 5(12.2%)
predominant

Mixed lympho- 4 8 12(29.3%)
epithelial cells

Lymphocyte 6 12 18 (43.9%)
predominant

Thymolipoma 0 2 (4.9%)

Atrophy 0 4 4 (9.8%)
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Figure 1. A case of MG with ectopic thymoma composed of atypical
epithelial cells and small round lymphocytes with few atypia 6 years
after thymectomy (case 1 in table 2). During the first detection of ectopic
thymoma, elevated AChR Ab levels and aggravated anemia were detected.
Clinical signs improved following the first surgical resection, but 5-6
years later, more atypical epithelial cells were observed in the recurrent
tumors. Hb values x10 are shown in the figure.

atypical epithelial cells with nuclei of various sizes and small
round lymphocytes with few atypia. The atypical epithelial
cells had prominent nucleoli. The patient recovered once
after the ectopic thymoma nodules were resected, but
in 2008, 3 mushroom-like shaped tumors bordering on
pleura were recognized by CT in the right lung where the
recurrent pleural thymoma was resected in 2007. Figure 2
shows a part of the clinical course of a 52 year-old woman
who underwent thymectomy for thymic carcinoma in
1993, at which time metastasis to the lung was observed.
The thymic carcinoma recurred in the chest wall in 1997
and in the intra-bronchial spaces in 2000. She underwent
intra-bronchial tumor resection several times. In December
2002, a bronchial tumor biopsy revealed oval to spindle
epithelial cell nests, with greater atypia, and necrosis. In
2003, tumor cells displayed increased atypia. In October
2003, her prolonged aPTT normalized, but she died of
dyspnea in December 2006. The morphological atypia of
the tumor epithelial cells corresponded with the clinical
changes. The case shown in figure 2 with thymic carcinoma
metastasis showed similar histopathological changes to
those of the case in figure 1 with ectopic thymoma. A
thymic carcinoma in a 66 year-old male displayed irregu-
lar solid nests of tumor cells with hyperchromatic, round
nuclei that had prominent nucleoli. The atypical epithelial
cells were embedded in the dense collagenous stroma and
were accompanied by sparse lymphoid components. The
tumor cells displayed strong bcl-2 immunoreactivity. Of
the 4 cases of thymic carcinoma, 2 (50%), including this
case, stained positively for bcl-2 and p53 Abs. CAM5.2, AE1/
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Figure 2. A case of thymic carcinoma without MG. Metastases had
occurred already before thymectomy. Aggravated epithelial tumor cells
were evident in an intra-bronchial recurrence 9 years after thymectomy.
Together with histopathological atypia, the clinical signs of aPTT and
y-GTP were rather improved. However, malignant clinical signs had
progressed and the patient died of dyspnea.

AE3, CK14, EMA, and CK7 Abs stained positively in thymic
carcinoma cells derived from thymic epithelial cells. One
patient without MG who had a lymphocyte predominant
thymoma died of malignant melanoma (MM) about one
year after thymectomy.

Autoimmunity in MG

AChR Ab was examined in all 26 MG patients, and was
detected in 23 (88%) patients. Peak AChR Ab (hmolL/L) varied
from 1.8 to 12,000 (nmol/L) in these patients. Peak AChR
Ab was measured before thymectomy in 15 (65%) of the
23 cases. Within the first month after thymectomy, 6 (26%)
cases experienced their peak AChR Ab. In the exceptional
case shown in figure 1, a peak AChR Ab of 390 nmolL/L
was noted in aberratio thymoma nodules approximately 6
years after thymectomy. One patient with MG had a peak
AChR Ab 5 months after thymectomy, with no evidence
of ectopic thymoma. One patient with MG (case 6 in table
2) who was negative for AChR Ab was thymectomized at
the age of 66 years, because of thymic atrophy. She had
proximal muscle disturbances, including ptosis, dysphagia
and dysphonia. Low levels of urine creatinine, 428.9+118.3
mg/day (n=18) (normal range: 1000-1500 mg/day), and
serum CK, 3914 |U/L (n=18), were observed during the
period immediately after thymectomy. Her clinical signs
were consistent with MG. Case 5 in table 2 was positive
for anti-CL-B.GPI Abs with systemic lupus erythematosus
(SLE). Four (15%) MG patients were positive for ANA. The
lowest IgG was 448 mg/dL in one man with MG, which
triggered ileus (case 2 in table 2). At least 7 (27%) patients
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Table 2. Laboratory findings in thymectomy (Tx) patients with hepatic vein thrombosis (HVT), portal vein thrombosis (PVT) and ileus.
Pre-thymectomy Post-thymectomy

Case no aPTT Y-GTP aPTT Y-GTP ALT CK Event Post-Tx Time

1Fig1 NT? NT >200 501 158 14 HVT 6Y

2 95.4 4 NT 34 10 2194 lleus 136Y

3Fig3 >200 38 30.0 765 96 33 HVT 1.3M

4 35.6 12 27.2 60 133 28 HVT 5D

5 84.2 14 34.2 871 686 42 HVT 05M

6 34.1 9 26.8 599 112 20 HVT 3.8M
42.8 14 18 608 lleus 3Y

7Fig4 34.6 22 42.8 178 1050 22 PVT 1.1Y

8 359 30 NT 206 182 61 HVT 2M

2Not tested; case 3: MI, case 4: 1B, case 5: Cl and deep vein thrombosis (DVT), Y: Year, M: Month, D: Day

with MG had IgG levels lower than the normal minimum
of 870 mg/dL. Autoimmunity, which was related to thy-
moma, diminished or weakened along with signs of MG
after thymectomy.

Thrombotic embolic events

Table 2 shows clinical data from the 8 thymectomized
MG patients with thrombotic embolic events in the liver
and intestine. In cases 1, 2, 3, 5, 6, and 7, a prolonged
aPTT of 42.8 to 200 sec was observed. In practice, im-
mediatly after the time of thrombus formation the aPTT
was longer than 200 sec, which got over reliable ranges.
As PTH was within the normal range in cases 2 and 4,
hypoparathyroidism was judged not to be present in any
of the patients. In the HVT, a sharp peak in y-GTP, which
was produced by intra-hepatic bile ducts, was observed,
accompanied by elevated ALT values, as shown in figure
3. Figure 3 shows the clinical course of case 3, who was
thymectomized at the age of 57 years in June 2001, because
of thymic atrophy. As he had angina pectoris, a coronary
artery bypass (CAB) was combined with the thymectomy
and he had mild HVT before thymectomy. Two days be-
fore his thymectomy, the aPTT was >200 sec with a PT of
14.1 sec, after which the y-GTP spiked sharply twice. His
Hb values dropped suddenly, from 14.3 g/dL to 12.3 g/
dL, 10 days before thymectomy, and remained low until
thymectomy. Nine days after thymectomy, the y-GTP rose
to 304 IU/L, and LDH to 487 IU/L. A second spike in y-GTP
(765 IU/L) was observed one month later with an ALT of 96
IU/L and LDH of 369 IU/L, as shown in table 2. He suffered
acute myocardial infarction (AMI) in 2004 and heart failure
with an elevated brain natriuretic peptide (BNP) (179 pg/
mL) (normal range: 0-18.4 pg/mL) in 2007. At the time

of the AMI, a heart MRI strongly suggested posterior wall
infarction with delayed enhancement. He had diabetes
mellitus (DM) and the blood sugar (BS) reached 345 mg/
dL with fluctuating waves of BS elevation, and continued
to worsen from 2003. On one day, he had serum insulin
levels of 23-65 pU/mL (normal range: 5-19 pU/mL). He was
treated with aspirin (100 mg/day), warfarin potassium (1 mg/
day), and insulin lispro 60 U/day. Supervening insulinoma
was suspected. Case 4 suffered HVT peri-thymectomy,
then one year and 5 months after thymectomy, severe
intestinal bleeding (IB) occurred suddenly, without signs
of ileus. She recovered after a 400 mL transfusion of red
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Figure 3. A case of MG with thymic atrophy. The patient had HVT,
angina pectoris, AMI and gradually worsening DM, and was suspected
of insulinoma (case 3 in table 2). HVT was indicated by prolonged aPTT
and elevated y-GTP. He had HVT with elevated y-GTP before thymectomy,
but peak y-GTP was observed 1.3 months after thymectomy.
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blood cells. The presence of hypocalcemia appeared to be
related to the bleeding. Case 5 was thymectomized at the
age of 28 years in September 2003. She had MG, SLE, and
anti-phospholipid Ab syndrome. Her aPTT was >80 sec be-
fore thymectomy, with low plasminogen levels of 74-81%
(normal range: 78-120%). Sixteen days after thymectomy,
the liver enzymes peaked with an ALT of 686 IU/L, alkaline
phosphatase (ALP) of 976 IU/L (normal range: 25-43 1U/L),
Y-GTP of 871 IU/L, aPTT of 73 sec, and fibrin degradation
product dimmer (FDP-D) of 3.1 ug/mL. All these pathologi-
cal levels gradually normalized at the end of 2003. HVT
was diagnosed 25 days after thymectomy, when the aPTT
was >200 sec, with a fibrinogen (Fbg) level of 70 mg/dL,
which indicated the formation of a new thrombus. Cerebral
infarction (Cl) was diagnosed with the signs of sensory
disturbances on the left side of her body in June 2005. She
was treated with 1.5 mg/day of warfarin potassium and
100 mg/day of aspirin from December 2006. She became
pregnant and gave birth to a baby in June 2007 with the
assistance of aspiration. As shown in figure 4, of case 7
in table 2 in portal vein thrombosis (PVT), bilirubin levels
were elevated during the portal vein obstruction, with very
high ALT values. Case 7 in table 2 was thymectomized at
the age of 22 years because of a thymolipoma (fig. 4). She
had AChR Ab of 1500 nmolL/L 15 days after thymectomy.
Approximately one year after thymectomy she presented
with abdominal pain resembling a gallstone attack and
acute hepatitis signs. Tests for infectious viral hepatitis A,
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Figure 4. A case of MG with thymolipoma-type thymoma (case 7 in
table 2). She had high levels of AChR Ab during, before and 15 days
after thymectomy. PVT with acute hepatitis, which initially resembled a
gallstone attack, was observed 1.1 years after thymectomy. Compared
with HVT, she had abnormally high levels of total bilirubin and ALT. A
prolonged aPTT was detected at PVT.
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B, and C, cytomegalovirus (CMV), and Epstein-Barr virus
(EBV) were all negative. Abdominal CT revealed a col-
lapsed gallbladder with mild splenomegaly, but no signs
of intra-hepatic obstruction. An elevated total bilirubin of
23.4 mg/dL with a delayed peak of indirect bilirubin of 7.3
mg/dL was observed, along with a prolonged aPTT of 42.8
sec and elevated ALT of 1,050 IU/L. The PVT resolved after
approximately 2 months. According to ileus —intestinal pre-
perforation— events, a sharp peak in CK is observed, with
normal liver enzyme levels, as shown in table 2. In addition
to a sharp peak in CK, case 2 had an ileus attack, LDH of
314 1U/L, 16 months after thymectomy. Subsequently rectal
adenocarcinoma was diagnosed in case 2 in 2005 and renal
clear cell carcinoma in 2008. Case 6 in table 2 had levels
of total protein (TP) as low as 4.2 mg/dL from the period
immediately after thymectomy. From one week to two
months after thymectomy, the liver enzymes spiked and
fluctuated, indicating the presence of HVT. After the last
HVT formation, serum TP levels returned to between 6 and
7 mg/dL, but septic shock with ileus occurred suddenly 3
years after thymectomy. White blood cell (WBC) counts
were elevated to 37,800/uL, with a serum CK of 608 IU/L,
and urine B, microglobulin (3,-m) of 20,784 ug/L (normal
range: 15-271 pg/L). She (case 6) recovered from the sep-
tic shock and ileus 5 days later. During an attack of ileus,
she had a transiently low level of serum Ca of 6.9 mg/dL.
One patient —not shown in table 2- who had suffered a
pulmonary embolism (PE) before thymectomy, developed
another PE during the first month after thymectomy, but
gradually recovered.

It is interesting to note that half of the patients with
thymic atrophy (cases 3 and 6) and thymolipoma (case
7, with high AChR Ab) experienced thrombotic embolic
events.

DISCUSSION

In this study, among 26 patients with MG, 23 (88%)
were positive for anti-AChR Ab, and 9 had thrombotic
embolic events. Neuronal nicotinic AChR (nAChR) has
Ca*-permeable ligand-gated channels. Alpha 7 (a7)-nAChR
is characterized by rapid desensitization and high per-
meability to Ca.? Although Ca?** elevation is associated
with a7-nAChR activation, one patient with MG and lym-
phocyte predominant thymoma had a level of AChR Ab
of 1,600-12,000 nmolL/L. The condition continued for 7
years after thymectomy. Her AChR Ab was likely due to
the high concentration of a7-nAChR Ab. In this study, 9
severe cases of MG with thrombotic embolic events were
investigated, with suspected antibody activity against Ca
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channels. In 1992, the ryanodine receptor (RyR) Ab was
identified using western blot in 14 (47%) of 30 patients
with MG and thymoma.* RyR Ab was discovered in the
serum of patients with severe thymoma MG or late-onset
severe MG.? Recently, one report indicated the presence of
an autoantibody against the transient receptor- and store-
operated Ca?* influx channel, transient receptor potential
canonical type-3 (TRPC3), which interacts with RyR1.5 In
that study of 25 Japanese with MG, the author detected
TRPC3 peptide Ab in 9 (36%) cases and RyR1 peptide Ab
in 16 (64%) cases.® Store-operated Ca?* channels (SOCs)
of hepatocytes, lymphocytes and mast cells have a high
selectivity for Ca?*.” TRPC3 Ab interrupts Ca signaling path-
ways in the hepatocytes, lymphocytes and mast cells. As
the number of patients with severe MG in this study was
similar to those of the reported patients with the TRPC3
Ab, it was concluded that severe MG was caused by the
presence of the TRPC3 Ab.* About 60-65% of the patients
in this study were believed to be positive for RyR1 Ab,
because the RyR1 Ab had been found in 64% of a similar
Japanese MG group.® The cardiac and skeletal muscle RyR
Ca?* release channels contain thiols.? The thiols of RyR are
potential targets of endogenously produced reactive oxygen
and nitrogen intermediates. RyR Ab might cause a lose of
physiological RyR1 functions when patients with MG were
exposed to reactive oxygen and nitrogen intermediates.
Subsequently, cholestatic bile acids in intra-hepatic bile
ducts, the sign of which was elevated levels of y-GTP in this
study, inhibit the hepatocyte SOCs through the functions of
bile acid-induced stromal interaction molecule 1 (STIM1).?
When hepatocytes have severely inhibited SOCs, hepato-
cyte apoptosis is induced by interruption of Ca signaling
pathways. After large amounts of Ca are released transiently
from the cytoplasmic space, endoplasmic reticulum (ER)
and cell mitochondria, coagulability might suddenly be
activated. As long as patients with MG are not attacked
by reactive oxygen or nitrogen intermediates, the TRPC3
and RyR Abs seem not to cause Ca release into the serum.
As very prolonged aPTT, but not PT, is observed at the
next stage of hypercoagulation, the intrinsic coagulation
system, in which platelet factor 3, factor (F) Xll, FXI, and
FVIII are utilized, must play an important role in active
coagulation. As plasminogen levels were low or under
normal in the patients with severe MG, tissue plasminogen
activator (t-PA) in the blood must be activated, resulting
in fibrinolysis, but which was not main. Very prolonged
aPTT of >200 sec was observed uniquely in HVT and there
were no patients who developed severe embolism. PVT in
the patient with thymolipoma was explained as follows:*
SOCs and STIM1 become targets for the actions of bile
acids. Cholestatic bile acids in the extra-hepatic bile ducts
inhibited the SOCs through bile-acid induced STIM1. Gall-
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bladder SOCs were considered to be the primary origin of
activated coagulation. As a conclusion, this study showed
that bile ducts played an important role in HTV and PVT.
Concerning intestinal troubles, intestinal lymph nodes
were suspected to be targets for SOC dysfunction. In the
men with MG who suffered AMI and heart failure in this
study, in addition to RyR1 Ab, Ab against RyR2, which is
not activated or S-nitrosylated directly by NO, might have
been produced, leading to the patient’s cardiac events.

One patient with MG and benign thymic thymoma de-
veloped aberratio thymoma with cancerous characteristics
in the pleura, lung and diaphragm 6 years after thymec-
tomy and the aberratio thymoma recurred with greater
atypia 11 and 12 years after thymectomy. One thymic
carcinoma of epithelial cells showed accelerated tumor
atypia in a recurrence in the intra-bronchial space 9 years
post-thymectomy. Pleural recurrence of thymoma, which
was observed most frequently among recurrent thymomas
3-7 years after thymectomy, is best treated by radical resec-
tion of the tumor, which results in improved survival.’o"
Primary thymoma is found not only in thymic tissue, but
also in the neck, trachea, thyroid, parathyroid, pericardium,
heart, pleura, and lung.”? Primary intrapulmonary thymoma
is defined as a tumor below the visceral pleura or entirely
circumscribed by lung parenchyma with histopathological
features of thymoma, when a thymic lesion is not detected
in the anterosuperior mediastinum. About 50% patients
with primary intrapulmonary thymoma become tumor
free after surgical resection, with 4% recurrence and 24%
mortality. Ectopic thymoma is believed to be caused by
embryologic displacement. When patients with MG have
a thymic thymoma, it is difficult to decide whether ectopic
thymomas are primary lesions or metastases. Even when
thymic thymoma is present, there is a possibility that
ectopic thymoma develops separately after thymectomy.
For example, a thymic thymoma in this study was a well
encapsulated, non-neoplastic tumor in 1996, but between
2002 and 2008, the pleura and lung aberratio thymoma
which developed later was neoplastic. When ectopic thy-
momas displayed more pronounced tumor atypia than the
benign primary thymomas after thymectomy, the ectopic
thymomas could be another primary thymoma caused by
embryonic displacement. Except for thymic carcinoma in
the thymus, it could be decided that subsequent extra-
thymic thymomas were aberrations.
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H amoteAeopATIKOTNTA TNG OUUEKTOUNG OTNV autoavogcia, Ta OpopuBoguPoAikd cuppdaupata
KOl TRV ENPAVION EKTOTTIOL BUPWHATOG
T. NAKATSUJI

Department of Transfusion Cell Therapy, Hamamatsu University School of Medicine, Hamamatsu, Japan
Apxeia EAAnviknG latpikric 2009, 26(5):656-662

YKOMOX MeAetriOnkav ta amoteAéopata tTnG Ouuektourc oe 41 aoBeveic pe OUuwua. YAIKO-MEOOAOX AdOnke
HEYOAUTEPN €UPACN OE 26 TTEPIMTWOELG ME Bapld puacBEévela Kal €yIVe OUYKPLON UE 4 TIEPITTTWOELG UE KAPKivwHa
Tou BUpou. AMMOTEAEZMATA To BUpWHA PE AEUPOKUTTAPLIKN ETIIKPATNON TAV CUXVOTEPO (44%). Evag aoOevng He
Bapid puacBHBévela kat OUPWHA anmd AeUPOKUTTAPA Kal EMONAIAKA KUTTapA Tapousiace BUpwpa otov ume(wkoTa
Kal ToV TIVeUpova 6, 11 kat 12 xpovia Yetd amd tn Bupektoun. H agaipeon tou éktomou Buuwpatog £6€1§e atumia
TWV EMONAIOKWY KUTTAPWY OUOLA PE MLA TIEPITTWON EVOOTPAXEIAKOU BUMIKOU KAPKIVWUATOG. ATTO TOUG 26 a0BEeVEiq
HE Bapld puacBévela, 88% rtav BeTikoi yia avtiowpa katd Tou AChR, evw 65% gixav au§nUEVEG TIMEG AVTICWUATOG
katd tou AChR mpiv amdé tn Buuektopn. Evag aocBevrig pe Baptd puacBévela mapovaoiale avriowpa katd tng CL-
B2GP1. Mapdtaon tov aPTT (42,8—-200,0 sec) SiamotwOnke otoug acBeveic pe Baptd puacBévela. ZToug 26 aoBeveig
ME pLaoBévela epgpavioTnke BpouBwon Twv EAERWV (6), OpouBwon TNG MUAaiag (1), éuepaypa puokapdiou (1),
BpouBwon Twv ev Tw PBABEL PAEPWV PETA ATTO EYKEPAAIKO E€UPPAKTO (1), TVEVLHOVIKN €UPOAN (1) Kal eINedG (2) o€
SlaoTnMa 5 NUEPWV MEXPL 6 £TN HETA amro Tn Bupektopr. EYMMEPAZMATA H 6poufwon Twv nmatikwv GAERWV Kat
0 €IN€OC PETA Ao Bupuektour) 8ev cuvodevovTal anmd onUAVTIKA ePBoAIkA emelcodia. H avtoavooia BeATiwOnke pe
HEiwon TwV aVTICWHATWY KAaTtd Tou AChR éva prva petd and tn Buuektour). Ektomo BUpwua otov ume{wkKoTa Kal ToV
TveUpova BpEOnKe o€ évav acOevr YE EMAVEINNUUEVEG UTTOTPOTIEG KAl TIDOOSEVUTIKA EMSEIVOUEVN ATUTTIA.
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