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The 2004 WHO classification of thymic tumors recognizes five major subtypes of thymomas and thymic

carcinoma. Subtypes A and AB thymomas are purported to be benign neoplasms, although prior studies

have suggested a potential for malignant behavior. The purpose of this study was to assess the clinical

behavior of A and AB thymomas identified from a large institutional pathologic database. A retrospective

slide review of 500 thymic epithelial tumors identified 71 (B14%) cases of types A and AB thymomas.

Clinical history and follow-up information were obtained through retrospective chart review. There were 38

and 33 cases of types A and AB thymomas, respectively. Complete follow-up data were available in 37

(52%) cases. Eighteen (49%) patients (type A, n¼ 9 and type AB, n¼ 9) had evidence of recurrent/metastatic

disease at an average of 62 months (range from 6 to 244 months) after initial diagnosis. Survival curves

for patients with types A and AB thymomas, with and without recurrences, show a statistically significant

difference (P¼ 0.001 and 0.005, respectively). Analysis of this large cohort confirms the potential for subtypes A

and AB thymomas to show malignant behavior. Long-term clinical monitoring, therefore, appears to be

justified in these cases. This study also shows the poor correlation between the WHO classification and

tumor behavior
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Thymomas are rare tumors that arise from the
epithelium of the thymic gland.1 The rarity, histo-
logic diversity, variable clinical behavior, and out-
come have significantly limited our understanding
of these tumors. Considerable and significant con-
troversy continues to exist concerning the classifica-
tion and clinical behavior of these tumors.

Characteristically admixed with a variable
amount of lymphocytes (including no lymphocytes),
thymomas are capable of rather diverse histopatho-
logy. This has resulted in a confusing array of
classification schemas. Early work by Lattes2

divided these lesions based on the predominant
cell type into lymphocytic, epithelial, mixed, and
spindle types.

In 1978, Levine and Rosai1 postulated that
encapsulated thymomas are essentially benign.
This was based on the observation that most
thymomas tend to be circumscribed and curable
when amenable to complete surgical extirpation.
Moreover, this held true irrespective of the histolo-
gical features.1 Thymomas were deemed malignant
when invasive growth was present or sufficient
cellular anaplasia was present to reflect the presence
of carcinoma.

On the basis of the purported morphologic
similarity with thymic cortical or medullary
epithelium, the Muller-Hermelink classification
recognized five subtypes: medullary, mixed, predo-
minantly cortical, and cortical, as well as well-
differentiated thymic carcinoma.3,4 In 1999, the
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WHO introduced an unifying schema that consisted
of six types: A, AB, B1, B2, B3, and C.5 Type A
tumors were composed of spindle or oval epithelial
cells, whereas type B tumors consisted of stellate or
polygonal epithelial cells. Type B tumors, which by
definition lack the atypia of carcinoma, were further
divided into three subtypes (B1, B2, and B3) based
on the relative proportion of neoplastic epithelial
cells and lymphocytes. Type AB tumors consisted of
type A with areas that resembled type B. Type C
tumors were defined by the presence of significant
cellular anaplasia (ie frank carcinoma). In the
revised 2004 version of WHO, the term ‘thymic
carcinoma’ replaced the designation type C.6 In
addition, a micronodular variant, which could
occur in ‘pure’ form or in combination with other
subtypes, was recognized.

The 2004 WHO schema considers types A and AB
thymomas as benign lesions.6 This is disputed by
others, who cite numerous studies documenting
recurrence and death in patients with these
subtypes.7–9 To re-examine this issue and better
characterize the biologic behavior of these subtypes,
we analyzed the recurrence patterns of WHO types
A and AB thymomas evaluated at the Indiana
University Melvin and Bren Simon Cancer Center
(IUSCC), a tertiary cancer center.

Materials and methods

IUSCC evaluates a large number of thymoma
patients, as clinical referrals, to two of the authors
(PL and KK). As a result, we have slides and/or
blocks from over 500 cases of thymic neoplasms
treated between 1989 and 2009. Following Institu-
tional Review Board approval, a retrospective slide
review by two of the authors (SB and JH) identified
71 cases of WHO types A and AB thymomas.

The clinical information and follow-up data were
acquired by chart review; as majority of the patients
received initial care at an outside institution,
complete clinical history and operative notes were
not always available. Recorded variables included
age, gender, type of treatment, complete or incom-
plete resection, tumor size, histologic subtype,
Masaoka tumor stage,10 clinical features, and pre-
sence of autoimmune disease such as myasthenia
gravis. Age was categorized as r60 and 460 and
tumor size as r8 and 48 cm.11

The association between recurrence status and
histology with categorical variables and continuous
variables was analyzed using the w2 and Mann–
Whitney tests, respectively. Survival data of patients
with recurrence/metastasis were compared with
disease-free patients of types A and AB thymomas
using the log-rank test. Survival curves were plotted
using Kaplan–Meier method. Statistical analyses
were performed using SPSS v17.0 with 0.05 as the
significance level.

Results

Patient Characteristics

The overall male to female ratio was 1:1.4 with
patient age ranging from 28 to 85 years (median: 62
years) (Table 1). The median age of patients with
type A tumors was significantly higher than those
with type AB tumors, 65 vs 55 years, respectively
(P¼ 0.012).

Clinical Findings

Clinical presentation history was available for 52
patients (27 of type A and 25 of type AB) and
summarized in Table 2 and Supplementary Tables
1a and 2a.

Seventeen type A cases presented predominantly
with chest-related symptoms such as dyspnea
(eight), chest pain (six), or upper respiratory infec-
tion (URI) (three). One of the six patients with chest
pain also had pneumonia. Five patients had
myasthenia gravis and presented with ptosis, diplo-
pia, or difficulty swallowing. Three patients also
had a second tumor (one lung and two ovarian
carcinomas). Three patients had other chronic
diseases including hypertension (three), diabetes
mellitus (one), and coronary artery disease (one)
(Table 2; Supplementary Table 1a).

Eighteen patients with type AB tumors presented
with chest-related symptoms including dyspnea
(five), chest pain (seven), URI (four), and cough/
pneumonia (two). One patient presented with
fatigue as the only symptom. Three patients pre-
sented with symptoms of myasthenia gravis. Two
patients had autoimmune disease: red cell aplasia
(one) and systemic lupus erythematosus (one). Two
patients also had a history of a second cancer:

Table 1 The clinical features of types A and AB thymoma

Variables Type A (n¼ 38) Type AB (n¼33) Total (n¼ 71)

Sex ratio (M/F) 14/24 15/18 29/42

Age at diagnosis
Range 32–85 28–83 28–85
Mean±s.d. 64±14 54±13 60±14
Median 65 55 62

MG (%) 5 (13%) 3 (9%) 8 (11%)

Tumor size (cm)
Range 2.5–19 2.2–26 2.2–26
Mean±s.d. 6.98±4.09 7.32±5.18 7.15±4.60
Median 6 5.65 6

Tumor stage
I 13 15 28
II 11 10 22
III 7 4 12
IV 1 2 1

MG, myasthenia gravis; s.d., standard deviation.
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seminoma and breast carcinoma. Nine patients had
other chronic conditions such as hypertension
(five), renal insufficiency (two), diabetes mellitus
(one), and Parkinson disease (one) (Table 2; Supple-
mentary Table 2a).

In seven patients (four type A and three mixed
AB), the diagnosis of thymoma was incidental to
routine chest X-rays or computed tomography scans.

Macroscopic Features

All tumors were nodular, gray-white, and fleshy on
cut section. Tumor size was available in 47 cases.

Regarding the 23 type A tumors, the median size
was 6 cm (range: 2.5–19 cm). Of the 17 cases with a
detailed gross description, 14 were encapsulated
with two of these having foci of hemorrhagic
necrosis and two others showing cystic change.
Three other tumors were described as either multi-
cystic or soft tissue-like. One of these invaded the
lung and was adherent to the pericardium, whereas
another invaded the wall of the innominate vein and
adhered to the lung.

Among the 24 type AB tumors, the median
size was 5.7 cm (range: 2.2–26 cm). Fifteen of the
18 tumors with detailed gross description were

encapsulated. Two of these also exhibited areas of
hemorrhage and necrosis. Three tumors invaded
lung with one showing additional involvement of
pericardium and large veins.

Histopathologic Findings

The 38 type A thymomas consisted of spindle- or
oval-shaped epithelial cells lacking nuclear atypia.
These tumors were devoid of a lymphocytic infil-
trate (Figure 1a). In four cases, foci of micronodular
variant thymoma were identified. In two tumors,
areas of thymic carcinoma were additionally recog-
nized. The 33 type AB thymomas consisted of type A
thymoma features with a variably dense lymphocy-
tic component (Figure 1b). Immunohistochemical
stains for a number of lymphocytic markers (includ-
ing CD5), cytokeratins, and CD117 had been per-
formed at referring institutions (as per reports) to
exclude the possibility of thymic carcinomas.

In six cases, biopsy confirmation of metastatic
disease was performed; of these, slides from primary
and metastatic lesions were available for review
in two cases. These showed identical histological
features; specifically, ‘malignant’ transformation
was not noted at the metastatic site.

Table 2 Cases showing recurrence/metastasis in types A and AB thymoma

No. Sex/
age

Clinical
presentation

Co-morbidities Largest tumor
dimension

Type/
stage

Treatment Metastatic site(s)
(time to mets
in months)

Current
status

1 F/37 SOB and
chest pain

NIL NA A/NA Chemotherapy+surgery+
radiotherapy

Pleura (6), lung (12),
liver (25), and bone (29)

Alive

2 F/43 SOB NIL 5 cm encapsulated A/II Surgery Brain (10) Alive
3 F/77 NA NIL NA A/NA Surgery+chemotherapy Liver and lung (10) LFU
4 M/69 URI NIL NA A/II Surgery+radiotherapy Lung (17) Alive
5 F/42 Asymptomatic NIL NA A/II Surgery Peritoneum (24) Alive
6 M/54 Chest pain NIL NA A/NA Surgery+radiotherapy Lung (42) LFU
7 F/55 Myasthenia

gravis
Ovarian
cancer

12 cm irregular A/II Surgery+chemotherapy+
radiotherapy

Lung (61), pleura (219),
and lung (244)

Alive

8 M/70 NA NIL NA A/NA Chemotherapy+surgery+
radiotherapy

Lung (74) Alive

9 F/79 Myasthenia
gravis

Hypertension,
Diabetes type II

9.5 cm encapsulated A/II Surgery+chemotherapy Pleura (93) Alive

10 M/67 Myasthenia
gravis

NIL 14 cm encapsulated
with foci of necrosis

AB/I Surgery Gall bladder and
liver (12)

LFU

11 M/62 Chest pain NIL 11 cm AB/II Surgery Pleura (14) Alive
12 M/38 Chest pain NIL NA AB/NA Partial surgery+

chemotherapy
Lung (24), kidney and
diaphragm (110), and
pleura (134)

LFU

13 F/44 SOB NIL 2.5 cm encapsulated AB/I Surgery Lung (25) Alive
14 M/46 Asymptomatic NIL 5.8 cm nodular and

encapsulated mass
AB/I Surgery Pleura (30) Alive

15 F/28 NA NIL NA AB/II Surgery+radiotherapy Lung (37), para-aortic
pleura and liver (56)

LFU

16 M/37 URI NIL NA AB/NA Surgery+radiotherapy Pleura and lung (52) LFU
17 M/62 SOB and

chest pain
Type 2 diabetes,
seminoma

NA AB/II Surgery Lung (115) Alive

18 M/55 SOB and
fatigue

Pure red
cell aplasia

26 cm AB/I Surgery+chemotherapy Pleura (138) Alive

LFU, lost to follow-up; mets, metastases; NA, not available; SOB, shortness of breath; URI, upper respiratory infection.
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Stage at Diagnosis

Thirteen cases of type Awere stage I, eleven stage II,
seven stage III, one stage IV, and staging was
unknown for six cases at the time of diagnosis.
Fifteen cases of type AB were stage I, ten stage II,
four stage III, two stage IV, and unknown for two
cases at the time of diagnosis.

Treatment Data

As most of the patients were primarily treated at
outside institutions, data with regards to treatment
details were extracted from referral notes.

Treatment data were available for 36 of the 38 type
A patients. ‘Complete’ surgical excision was per-
formed in all patients with additional adjuvant
chemotherapy (three patients), radiotherapy (three
patients), or both (two patients). Three patients
had received neoadjuvant chemotherapy with post-
resection radiotherapy.

Thirty of the 32 patients with type AB tumors
with treatment details available were treated with
surgery, either alone (22) or in combination with
neoadjuvant (three), adjuvant (two) chemotherapy,
or radiotherapy (three). One of the remaining two
patients had partial resection with chemotherapy,
whereas the other received chemotherapy only. The
presence of intraoperative adhesions was noted in
only four patients (two patients in each group)
treated with surgery.

Survival Analysis

Follow-up information was available for 37 patients
(20 of type A and 17 of type AB) and ranged from
1 to 246 months (median: 30 months). Ten of the
20 patients with type A tumors are alive with no
evidence of disease. One patient had metastatic
pleural disease at the time of initial diagnosis. Nine
patients developed recurrent and/or metastatic dis-
ease after a mean duration of 61.8 months (range: 6
months to 20 years) (Table 2). The sites involved in
patients with single metastatic events were pleura
(one), brain (one), peritoneum (one), and lung
(three) with concomitant liver metastases (one).
Two patients had multiple metastases involving
lung, pleura, liver, and bone. Biopsy confirmation
of metastatic thymoma occurred in three patients.

Of the 17 patients with type AB thymoma, eight
were free of disease at last follow-up and nine
developed recurrent or metastatic cases. Four pa-
tients had solitary metastases to pleura (two) or lung
(two). Two patients had pleural metastases with
additional involvement of lung or subcutaneous
tissue of the back. Metastasis to the liver and
gallbladder occurred in one patient. Two patients
had multiple metastatic events: one with lung,
pleura, and liver involvement and the other with
lung, pleura, diaphragm, and renal involvement.
The mean time to recurrence or metastasis in these
patients was 62.25 months (range: 12–138 months)
(Table 2). Two patients had thoracic metastases
(pleura and lung; one each) at the time of initial
diagnosis. Metastases were confirmed by biopsy in
three patients.

Three patients with metastatic disease at time of
diagnosis were excluded from analyses of recurrent
cases. This was performed in order to rule out the
influence of tumors that were aggressive to begin
with. Age and sex of the patient had no association
with recurrence status. Larger tumor size (categor-
ized as r8 and 48 cm)11 was significantly asso-
ciated with recurrence (P¼ 0.031). Three of the eight
patients with myasthenia gravis developed recur-
rence. Stage at diagnosis for 12 of the 18 patients
with recurrence/metastases was stage I (four) or
stage II (eight). There was no significant association
between recurrence status and stage categorized as
noninvasive (stage I) or invasive tumors (greater
than stage I). As patients with advanced disease at

Figure 1 Representative hematoxylin and eosin stained micro-
photographs (� 20) of (a) type A and (b) type AB thymomas with
aggressive behavior. These tumors were morphologically indis-
tinguishable from those that behaved in a benign manner.
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presentation received chemotherapy/radiotherapy,
the impact of these treatments on recurrence cannot
be assessed in this study. Survival curves for
patients with types A and AB thymomas, with and
without recurrences, show a statistically significant
difference (P¼ 0.001 and 0.005, respectively)
(Figure 2). Of the 18 patients with recurrence/
metastases, 12 (67%) patients are alive, whereas
six were lost to follow-up.

Discussion

The promulgated clinical behavior of types A and
AB thymomas is not without controversy. Although
some promote and anticipate a benign clinical
course for these tumors,6,12–16 others (ourselves
included) consider all thymomas as potentially
malignant neoplasms.1–2,10,17–34 Many prior studies
have documented malignant behavior in types A
and AB thymomas. In our retrospective study of 71
cases of types A and AB thymomas (37 cases with
follow-up information available), 18 patients (nine
each of types A and AB) developed recurrence and
or metastases. These findings are in sharp contrast to
the suggested benign course for patients with these
subtypes.6,12–16 Although our findings are subject to
selection bias as patients with advanced/progressive
disease are more likely to be referred for tertiary
care, the study unequivocally shows the potential
for aggressive behavior in these subtypes.

The classification of thymomas has been contro-
versial and current nomenclature is based on a
consensus building effort by Rosai et al.5 In the
Muller-Hermelink–Kirchner (MHK) classification,
types A and AB thymomas are designated as
medullary and mixed types. In MHK’s original
series, none of these recurred or metastasized;
although a single case of chest wall recurrence was
noted.15 This case was considered the result of
iatrogenic implantation metastasis because of a prior
fine needle biopsy. The perception of benign
behavior is aided by the slow growth of type A
thymomas and that the majority is encapsulated or
microinvasive (Masaoka stage 1)5,6,12 at the time of

diagnosis. Moreover, the survival of patients with
type A thymomas in some studies was 100% at 5
and 10 years15,35 in spite of up to 20% of patients
presenting with stage II or III disease.

The 2004 update of the 1999 WHO classification
posits the Muller-Hermelink position and considers
types A and AB as generally benign neoplasms.6 It
states, ‘Generally, type A can be regarded as a
benign tumor without having a risk of recurrence if
the tumor can be completely removed surgically.’6

This statement is at odds with our findings and
previous studies that have reported recurrences,
metastases, and deaths2,10,17–34 attributable to type A
thymomas and cases classified as ‘spindle’ cell type
in older series (Table 3). Recurrences and/or meta-
stases have been described from 14 months to up to
20 years from diagnosis.21,28 Similarly, we observed
recurrences in follow-up from 6 months to 20 years
(mean: 61.8 months) in nine of 20 patients with type A
tumors. Blumberg et al17 reported a recurrence rate
of 5% at 5 years, whereas in the series of Ciernik
et al,20 two of the four patients with spindle cell
tumors developed local recurrence. In majority of
cases, relapses have been intrathoracic, although
distant sites of progression include the lung, brain,
liver, and thoracic spine.22,29,36 Importantly, in most
of these studies, complete excision of the tumor was
reported. Interestingly, in the study by Rieker et al,37

the 43 patients with type A tumors had a worse
outcome when compared with patients with AB
(n¼ 20) and B1 (n¼ 24) tumors. It is important for
oncologists to be cognizant of the biologic potential
of type A thymoma. With the continued perception
of benign behavior, it is probable that some patients
will not receive due consideration for adjuvant
therapy.21,38,39

Regarding type AB thymoma, the 2004 WHO
update states: ‘type AB thymomas are generally
regarded as clinically benign tumors.’6 Paradoxi-
cally, it also states that up to 25% of AB thymomas
can be invasive at diagnosis (stage II or greater).6

Their potential for recurrent behavior has been
reported in several previous studies.19,30,35,40–44 In
our study, 16 of 29 patients had invasive tumors. In
follow-up, we observed metastatic events from as

Figure 2 Kaplan–Meier curves showing survival differences in recurred vs non-recurred cases in (a) type A and (b) type AB thymoma
patients.
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early as 1 year to as late as 11 years (mean: 62.25
months) from diagnosis. Similarly, Park et al44

documented four recurrences in a 10-year follow-
up period and three tumor-related deaths after
complete excision. Studies have shown that patients
with type AB thymoma are at an increased risk
of relapse between 2 and 8 years (Table 4).30,42 In
some series, tumor recurrences were more frequent
in type AB compared with type A thymoma.41,44

Masaoka stage is a good predictor of aggressive
behavior,10,35,38,44 although recurrences have been
documented even with early stage disease.10,45,46

The proportion of patients with recurrence was
higher in stages III and IV compared with patients in
stages I and II.38,45 As most of the recurrent cases in
this study were stage I or II at diagnosis, it was not
useful in predicting the behavior of these tumors. In
an analysis of 1320 thymic tumors, Kondo and

Monden47 found total resection as the most signifi-
cant predictive factor. However, patients with
complete resection can still develop recurrences
or die because of disease.30,31,39,40 This has been
suggested to occur more frequently with type AB
than with type A tumors.44 In this study, the primary
tumors in 17/18 patients had been completely
excised, suggesting that complete resection is not
curative in all patients with thymic neoplasms.
Intraoperative adhesions have also been linked with
the development of recurrence.26 It has been
suggested that stage I tumors be further divided into
stages Ia and Ib based on the absence or presence of
peritumoral adhesions.21,29 In some studies, recur-
rences were observed only among patients having
intraoperative adhesions.21,29

Patients with larger tumors appear to have worse
prognoses.11,17,21,48 In this study, tumors 48 cm had

Table 3 Literature review of studies showing recurrence/metastasis in type A thymomas

Author, year (N) Complete resection Stage Overall recurrence Recurrence/mets in type A

I II III IV

Huang et al, 200922 (120) 88 25 37 32 26 25 1
Gamboa et al, 200821 (1) 1 1 — — — — 1
Rena et al, 200530 (178) 150 62 58 36 23 15 1
Singhal et al, 200331 (70) 70 30 40 0 0 2 1
Chalabreysse et al, 200219 (90) 60 NA NA NA NA 23 1+1a

Naniwa et al, 200228 (1) 1 NA NA NA NA — 1
Regnard et al, 199629 (307) 260 137 70 83 19 24 2
Blumberg et al, 199517 (118) 86 25 41 43 9 25 2
Tan and Sng, 199532 (60) NA 17 14 23 5 NA 1a

Ciernik et al, 199420 (31) 16 0 0 18 13 15 2
Koga et al, 199424 (79) NA 29 23 12 9 10 1
Wang et al, 199234 (61) 18 0 5 41 12 NA 2a

Lewis et al, 198726 (283) 228 NA NA NA NA 33 1
Verley and Hollmann, 198533 (200) NA 133 36 31 0 32 2
Monden et al, 198527 (127) 101 38 13 27 54 24 3a

Ibrahim et al, 198223 (1) 1 1 — — — — 1
Masaoka et al, 198110 (96) 69 33 13 31 10 6 1+1a

Chahinian et al, 198118 (11) 3 — — — — 11 1
LeGolvan and Abell, 197725 (46) 18 — — — — 4 1

mets, metastases; NA, not available.
a
Tumor-related death.

Table 4 Literature review of studies showing recurrence/metastasis in thymoma type AB

Author, year (N) Complete resection Stage Overall recurrence Recurrence/mets in type AB

I II III IV

Okumura, et al, 200743 (67) NA 4 6 29 28 67 4
Rena et al, 200530 (178) 150 62 58 36 23 15 2
Kim et al, 200540 (108) 88 51 35 13 9 8 1+1a

Mineo et al, 200541 (88) 88 41 31 16 0 24 8
Park et al, 200444 (150) 108 53 39 20 38 18 4+3a

Chalabreysse et al, 200219 (90) 60 NA NA NA NA 23 1a

Okumura et al, 200235 (273) 234 124 70 63 16 10 3a

Okumura et al, 200142 (146) NA 65 33 32 10 12 1

mets, metastases; NA, not available.
a
Tumor-related death
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a significantly higher risk for recurrence. In contrast,
Huang et al22 were not able to confirm the prognostic
impact of the 8 cm cutoff; this may be due to the fact
that there were very few large tumors in their series.

Progression of disease from low- to high-grade
histology has been postulated as a cause of recur-
rence or metastases.49 In this study, two cases with
matched primary and metastatic tumor slides were
of identical histology. It is also possible that a more
aggressive component could have been missed
because of inadequate sampling. Indeed, in our
series, we documented two cases with the presence
of thymic carcinoma along with typical type A
histology. However, these patients were lost to
follow-up and prognostic impact of this feature
could not be assessed. Lastly, as suggested by Suster
and Moran,50 failure to recognize a spindle cell
variant of thymic carcinoma could also explain the
aggressive behavior.

The presence of myasthenia gravis as a prognostic
parameter has been controversial. In the current
series, 83% of the recurrent cases did not have
myasthenia gravis. Similar results have been ob-
served in prior studies, in which the better survival
in patients with myasthenia had been attributed to
earlier diagnosis.27,51 However, the use of this factor
in prognostication has been controversial as some
studies have not found an association of survival
with myasthenia gravis.29,52,53

In this current series, types A and AB thymomas
had a similar pattern of recurrence/metastasis and
thus can be regarded as a single category. Indeed,
Suster and Moran54 have proposed a classification
system that groups types A and AB along with
types B1 and B2 under a single rubric of ‘typical
thymoma.’ It is important to note that they recognize
all thymic epithelial neoplasms as ‘potentially
malignant.’ Thus, the term ‘benign thymoma’ for
these subtypes should be discarded.7,8,29,30 These
tumors do exhibit tissue invasion and local recur-
rence even after complete resection. The data
presented here and in Tables 3 and 4 clearly
document their malignant potential.

The authors recognize certain inherent limitations
and biases of this study. As patients included in this
study were referred for specialized care, we were
more likely to include advanced cases and the study
population is, most likely, not representative of the
prevalence of disease or its subtypes. The diagnosis
of recurrent/metastatic disease was mainly based on
clinical and imaging studies. For most cases, biopsy
of the metastatic lesions was not performed; the
reasons for doing so could include clinical presenta-
tion, the inaccessible location of lesions or the risk
of damaging vital structures. Moreover, because of
lack of complete surgical and clinical history,
important associations of recurrent and/or meta-
static disease with type of surgery and treatment
regimens could not be made. Given the retrospective
nature of the study and the selection biases,
comments about treatment effect on survival cannot

be made; these associations would be better tested in
randomized clinical trials.

In summary, the study shows that WHO types A
and AB thymomas are associated with recurrence/
metastasis. Although, many patients with thymoma
may develop recurrent disease several months to
years from initial diagnosis, distant metastases
affirm that all thymomas are to be considered
malignant. Better stratification factors are needed
to define strategies for optimizing treatment for
thymoma patients. It is possible that a classification
based on molecular features may define prognosis in
patients with completely resected thymic tumors.
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