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BACKGROUND. Alveolar soft part sarcoma (ASPS) is a rare form of soft tissue

sarcoma. Brain metastases have been reported to be a common feature of Stage IV

ASPS, and recent practice guidelines recommend routine intracranial imaging as

part of the staging evaluation in all patients who present with ASPS.

METHODS. The authors performed a comprehensive retrospective review of the

clinical presentation, treatment, outcome, and patterns of failure in a consecutive

series of patients with localized (American Joint Committee on Cancer [AJCC]

Stages II/III) or metastatic (AJCC Stage IV) ASPS who presented to a tertiary care

cancer center between 1959 and 1998.

RESULTS. Seventy-four patients were identified from the database searches. The

anatomic distribution of their primary tumors included: extremities, 44 patients

(60%); trunk, 15 patients (20%); head and neck, 9 patients (12%); and retroperito-

neum, 6 patients (8%). The median tumor size was 6.5 cm (range, 1.2–24 cm). The

AJCC stage at presentation was Stage II or III in 35% of the patients and Stage IV

in 65% of the patients. The 5-year actuarial local recurrence free, distant recurrence

free, disease free, and overall survival rates among the 22 patients with localized

ASPS were 88%, 84%, 71%%, and 87%, respectively. At a median follow-up of 9

years, 2 of 22 patients with localized disease had developed local recurrences and

3 had developed metastatic disease (all to the lung only). Brain metastases were

noted in 9 of 48 patients who presented with Stage IV (M1) disease (19%) and

always were noted in association with metastasis to other sites. The median

survival of patients with M1 disease was 40 months, with a 5-year survival rate of

20%.

CONCLUSIONS. Long term follow-up of patients with localized ASPS reveals a

relatively indolent clinical course with relatively low rates of local and distant

recurrence. In patients with Stage IV ASPS, brain metastases were observed only as

part of more disseminated disease. The observations of the current study do not

support current practice guidelines for the staging of patients with ASPS and

suggest that selective rather than routine intracranial imaging should be used in

patients presenting with ASPS. Cancer 2001;91:585–91.
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A lveolar soft part sarcoma (ASPS) is a rare soft tissue tumor that
accounts for approximately 0.5–1% of soft tissue sarcomas.1 The

disease affects primarily younger patients, with the median age at
diagnosis significantly lower than for other forms of soft tissue sar-
coma; the peak age incidence is between 15 and 35 years.1 ASPS also
is characterized by unusual patterns of metastatic spread. For exam-
ple, brain metastases have been described as a common feature of
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metastatic ASPS,2-7 whereas they are reported to be
relatively unusual with other high grade sarcomas.
Indeed, this pattern of metastasis is the basis for the
current practice guidelines of the Society of Surgical
Oncology (SSO), which recommend intracranial imag-
ing for all patients who present with ASPS.8

As a consequence of the rarity of the disease, the
majority of reports concerning ASPS are in the form of
case reports and small collective series.6,9,10 To our
knowledge there is only one large series reported in
the literature to date, a report of 102 patients from
Memorial Sloan-Kettering Cancer Center that summa-
rized 50 years of experience with the disease.11 As
such, the literature base for clinical decision-making
for patients with ASPS is quite limited. Therefore we
performed a retrospective study to evaluate the clini-
copathologic features, treatment, outcome, and pat-
terns of failure in a consecutive cohort of patients with
ASPS who presented to The University of Texas M. D.
Anderson Cancer Center. In addition, we evaluated
whether the distribution of metastases supported the
existing staging guidelines of the SSO.8

MATERIALS AND METHODS
We searched The University of Texas M. D. Anderson
Cancer Center Tumor Registry and the M. D. Ander-
son Prospective Sarcoma Database for patients with
ASPS who were evaluated at the M. D. Anderson Can-
cer Center between 1959 –1998. Seventy-four consec-
utive patients with ASPS who were evaluated between
April 1959 and March 1998 were identified. A compre-
hensive retrospective review of the medical records of
the subset of patients who received the majority of
their care and follow-up evaluation (n 5 70) at M. D.
Anderson was performed. Data regarding clinicopath-
ologic factors, treatment, outcome, patterns of failure,
and sites of metastatic disease were recorded. The
diagnosis of ASPS was confirmed by a review of the
pathology slides at the M. D. Anderson Cancer Center.

The following definitions were used. The ana-
tomic depth of the tumor was characterized as either
superficial or deep relative to the investing muscular
fascia. Tumor size was defined as the maximum di-
mension described by pathologic evaluation, pretreat-
ment imaging (computed tomography [CT], magnetic
resonance imaging [MRI], or ultrasonography), or
physical examination. The tumor was considered to be
in the upper extremity if it was at or beyond the
shoulder joint and in the lower extremity if the tumor
was in the groin or the leg. An iliac fossa tumor was
classified as being located in the retroperitoneum. All
patients were staged retrospectively according to the
American Joint Committee on Cancer (AJCC) staging
system.12 A tumor was described as being localized if

there was no evidence of distant disease after clinical
and radiographic staging. Locally recurrent disease
was defined as tumor occurrence at a site previously
treated for ASPS.

Summary statistics were obtained using estab-
lished methods. The rates of recurrence and survival
were estimated using the Kaplan–Meier method.13 The
time to recurrence or death was measured from the
time of surgery (for patients who underwent surgical
resection with curative intent) or initial presentation
(for patients who presented to the M. D. Anderson
Cancer Center with AJCC Stage IV disease). The end-
points for actuarial analysis were local recurrence free
survival, distant recurrence free survival, disease free
survival, and overall survival. Univariate comparisons
were performed by log rank analysis.

RESULTS
The distribution of clinicopathologic characteristics
for the entire cohort of 74 patients is outlined in Table
1. The median age of the patients presenting to M. D.
Anderson with ASPS was 26 years (range, 3– 68 years).
There were 36 male patients (49%) and 38 female
patients (51%). Among the 43 patients age , 30 years,
there was a slight female preponderance (25 female
patients [58%]). In contrast, a slight male preponder-
ance was noted among the 31 patients who were age
$ 30 years (18 male patients [58%]). The majority of
patients (65%) presented with Stage IV disease. The
majority of the primary tumors (82%) were located
deep relative to the investing fascia of the extremity or
trunk.

The anatomic regions and subsites of ASPS in the
overall cohort of 74 patients are summarized in Table
2. Forty-four patients (60%) had ASPS arising in the
upper or lower extremity. The most common ana-
tomic subsite was the thigh, which accounted for 30
cases (41%). The next most frequent anatomic subsite
was the pelvis/iliac fossa (7 patients; 10%).

The clinicopathologic characteristics and event
free outcomes for the cohorts of patients with local-
ized (AJCC Stage II or III) and advanced (AJCC Stage
IV) disease were considered separately.

Patients with Localized ASPS
Table 1 outlines the distribution of clinicopathologic
factors in the subset of 22 patients with localized ASPS.
The median age of the patients with localized disease
was 22 years (range, 5–56 years). There were 8 males
(36%) and 14 females (64%). The majority of the tu-
mors were located deep to the fascia (77%), and the
majority of patients presented with Stage IIB disease
(68%), followed by Stage III disease (27%). The most
common sites at presentation were the trunk (n 5 6
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patients; 27%) and lower extremities (n 5 6 patients;
27%).

The treatment approaches utilized for patients
with localized disease were comprised primarily of
local therapy alone. Surgery alone and surgery plus
external beam radiotherapy were used in 9 and 10
patients, respectively. Three patients were treated
with preoperative doxorubicin-based chemotherapy
followed by surgery (two patients) or followed by sur-
gery plus external beam radiotherapy (one patient).
No chemotherapy-induced clinical or radiographic re-
sponses were observed in these three patients.

At last follow-up, the median follow-up of the
cohort of patients with localized ASPS was 108

months. Five patients had developed disease recur-
rence; 2 patients developed local recurrences at 26
and 32 months, respectively, after treatment and 3
patients developed distant recurrences (lung only) at
5, 10, and 24 months, respectively, after treatment.
One of the two patients who developed a local recur-
rence had received postoperative external beam radio-
therapy after an R1 resection. At the time of last fol-
low-up, 2 patients who presented with localized ASPS
had died of disease, 22 and 58 months, respectively,
after treatment. The 5-year actuarial local recurrence
free, distant recurrence free, disease free, and overall
survival rates were 87%, 84%, 71%, and 88%, respec-
tively. The overall survival and disease free survival
plots for patients presenting with localized ASPS are
shown in Figures 1 and 2, respectively.

Patients with Metastatic ASPS
The majority of patients (n 5 48; 65%) presented with
AJCC Stage IV disease. The distribution of metastatic
(M1) disease at presentation is outlined in Table 3.
The majority of Stage IV patients (71%) presented with

TABLE 1
Distribution of Clinicopathologic Factors among All Patients
Presenting to The University of Texas M. D. Anderson Cancer Center
with ASPS and among the Subset with Localized Disease

Factor

All patients
(n 5 74)

Localized ASPS
(n 5 22)

No. % No. %

Age (yrs)
Median (range) 26 (3–68) 22 (5–56)
, 30 43 58 18 82
$ 30 31 42 4 18

Gender
Male 36 49 8 36
Female 38 51 14 64

Presentation
Primary 21 28 21 95
Local recurrent 1 1 1 5
Local and metastatic 24 32 — —
Metastatic only 24 32 — —

Neurologic symptoms 9 12 0 0
Anatomic site

Head and neck 9 12 4 18
Trunk 23 31 6 27
Upper extremity 7 10 4 18
Lower extremity 37 50 6 27
Retroperitoneum, abdomen 6 8 2 9

Tumor size (cm)
Median (range) 6.5 (1.2–24 cm) 3.1 (1.2–11)
T1a 30 41 15 68
T2a 44 59 7 32

Tumor depth
Superficial 2 3 2 9
Deep 61 82 17 77
Not evaluable 11 15 3 14

AJCC Stagea

IIB 19 26 15 68
IIC 1 1 1 5
III 6 8 6 27
IV 48 65 — —

ASPS: alveolar soft part sarcoma; AJCC: American Joint Committee on Cancer.
a American Joint Committee on Cancer Staging, 5th edition.12

TABLE 2
Anatomic Regions and Subsites of ASPS in 74 Patients

Site/subsite No.

Head and neck region 9
Nasopharyngeal 1
Tongue 1
Retro-orbital 1
Skull 1
Neck 1
Sublingual gland 1
Scalp 1
Face 1
Infratemporal fossa 1

Trunk/retroperitoneal/abdomen 21
Shoulder 3
Subscapular 1
Back/paravertebral 2
Anterior chest wall 1
Posterior chest wall 2
Rectus abdominal muscle 1
Flank 2
Pelvis/iliac fossa 7
Buttock 2

Lower extremity 37
Groin 2
Thigh 30
Knee 1
Calf 4

Upper extremity 7
Upper arm 3
Elbow 1
Forearm 3

ASPS: alveolar soft part sarcoma.
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only 1 site of metastasis. The most common site of
solitary metastasis was the lung (n 5 30; 63%), fol-
lowed by bone (n 5 3; 6%).

Brain metastases were reported in 9 of 48 patients
with Stage IV disease (19%). Intracranial metastases
were observed only in the presence of extracranial
metastatic disease and never in the absence of lung
metastases. Of the eight patients who presented with
neurologic symptoms, all were found to have cerebral
metastases on brain CT scan or MRI. Brain imaging
studies were performed for staging in 37 patients and
did not identify any patients with asymptomatic brain
metastases.

Of the 48 patients who presented with AJCC Stage
IV disease, 33 received definitive treatment and fol-
low-up at the M. D. Anderson Cancer Center. Twenty-
six of these 33 patients were treated with systemic
chemotherapy. The chemotherapy (first-line therapy
at M. D. Anderson) given prior to 1970 was comprised
of nonanthracycline based-regimens, primarily regi-
mens that included vincristine and/or cyclophospha-
mide. Doxorubicin-based chemotherapy was used in
17 of the 26 patients (65%) (median, 4 cycles; range,
2– 8 cycles). Of the 26 patients who received systemic
chemotherapy for metastatic disease, 1 patient (4%),
who underwent R2 metastasectomy (with residual
macroscopic pulmonary disease) for multifocal meta-
static ASPS to the lung was treated with postoperative
doxorubicin (60 mg/m2 3 5 cycles), vincristine, and
cyclophosphamide and achieved complete regression
of the residual pulmonary disease. This patient is con-
sidered to have achieved a complete response and
remained disease free 11 years after treatment. Nine
patients (35%) had stable disease. The majority of
patients treated with chemotherapy (n 5 15; 58%)
developed disease progression. No partial or minor
responses were noted. One patient could not be as-
sessed accurately for response by retrospective review
of X-rays and medical records.

At the time of last follow-up, the median follow-
up among surviving patients with AJCC Stage IV dis-
ease who were treated and followed at the M. D.
Anderson Cancer Center was 41 months. The median
survival of all patients who presented with metastatic
ASPS was 40 months. The overall survival plot for
patients who presented with Stage IV ASPS is shown in
Figure 3. The 5-year actuarial overall survival rate was
20%, with the majority of events having occurred
within the first 5 years. At last follow-up, 2 of 33

FIGURE 1. Overall survival of a cohort of 22 patients who presented with

localized alveolar soft part sarcoma. The 5-year actuarial survival rate was

88%.

FIGURE 2. Disease free survival of a cohort of 22 patients who presented

with localized alveolar soft part sarcoma. The 5-year disease free survival rate

was 71%.

TABLE 3
Distribution of Metastases at Presentation in 48 Patients with
AJCC Stage IV ASPS

Site of metastasis No. %

Solitary metastasis 34 71
Lung 30 63
Bone 3 6
Regional lymph nodes 1 2
Brain 0 0
Liver 0 0

Multiple metastases 14 29
Lung 1 other nonbrain 5 10
Lung 1 brain 5 10
Lung 1 brain 1 othera 4 8

AJCC: American Joint Committee on Cancer; ASPS: alveolar soft part sarcoma.
a “Other” includes the liver (one case), bone (two cases), and ovaries (one case).
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patients were alive with disease 11 years and 28 years,
respectively, after the diagnosis of metastatic ASPS.

DISCUSSION
With rare exceptions,10,11 prior reports regarding ASPS
have to our knowledge been limited to small series9 and
case reports. The larger series, such as the current study
and the report concerning 102 patients treated over the
course of 50 years at the Memorial Sloan-Kettering Can-
cer Center,11 have spanned decades. Despite the limita-
tions of series covering such long periods, important
observations regarding the demographics and presenta-
tion of patients with ASPS can be made from the current
report. Of note, the median age in the current study was
26 years, with the majority of patients (56%) presenting
before the age of 30 years. We also noted the age-related
gender ratio inversion described by Ordòñez,10 with a
female preponderance noted in younger patients and a
male preponderance noted in older patients. Although
other series have documented a larger proportion of
female ASPS patients,11 the current study cohort of pa-
tients demonstrated no significant gender differences
when the group was considered as a whole. However, if
the patients with localized disease were considered sep-
arately, there was a definite female preponderance (64%
female). The most common anatomic location was the
lower extremity, which accounted for 50% of the cases at
presentation. Other investigators have noted this predi-
lection for the lower extremities.1,10,11 The majority of
patients with ASPS in the current series presented with

AJCC Stage IV disease (65%). This preponderance of
patients with Stage IV disease is higher than that noted
in our overall soft tissue sarcoma population, in which
41% of 2487 patients seen in the past 4 years had Stage IV
disease (unpublished data). This most likely reflects re-
ferral bias (to a tertiary care institution), the relatively
longer clinical course of some patients with Stage IV
ASPS, and the absence of therapeutic options known to
be helpful in the treatment of patients with advanced
disease.

Although it is difficult to make specific comments
regarding the efficacy of specific therapies in the con-
text of a study that spans several decades, our experi-
ence with doxorubicin-based chemotherapy for ASPS
merits comment. Among the 26 patients with measur-
able Stage IV disease who received chemotherapy and
the additional 3 patients with localized disease who
received neoadjuvant doxorubicin-based systemic
therapy prior to resection, there was only 1 patient
(3%) who responded; this patient with Stage IV disease
achieved a complete response to doxorubicin-based
therapy. On the basis of this experience, we do not
recommend routine doxorubicin-based systemic ther-
apy for patients with localized or metastatic ASPS.
However, it should be noted that only two patients
received doxorubicin plus ifosfamide (a drug with
promising activity in other forms of sarcoma) and thus
we cannot comment meaningfully on the activity of
ifosfamide against ASPS. Our current therapeutic ap-
proach for patients with Stage IV ASPS is to consider
observation (to better define the pace of the disease
and thereby identify the subset of patients with the
indolent form of M1 disease) or Phase I or Phase II
investigational therapies.

The role of radiation in the treatment of patients
with localized ASPS is difficult to define from our
experience. In the current study the ten patients who
were treated with surgery plus radiotherapy received
combined modality therapy on the basis of the per-
ceived high risk nature of their tumors. This assess-
ment was based on the usual constellation of clinico-
pathologic factors utilized in such risk assessment for
patients with other forms of soft tissue sarcoma. Such
factors included presentation with locally recurrent
ASPS, microscopically positive surgical margins, ana-
tomic location, and, to a lesser extent, tumor size.
Given the small numbers of patients treated and the
selection bias inherent in identifying patients for com-
bined modality treatment, we do not believe we could
comment meaningfully on the efficacy of preoperative
or postoperative radiotherapy for patients with local-
ized ASPS. In the absence of data suggesting other-
wise, it appears reasonable to continue to use stan-
dard clinicopathologic criteria to identify ASPS

FIGURE 3. Overall survival of a cohort of 33 patients with American Joint

Committee on Cancer Stage IV alveolar soft part sarcoma who were treated and

followed at the University of Texas M. D. Anderson Cancer Center. The median

survival was 40 months and the 5-year actuarial survival rate was 20%.
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patients perceived to be at higher risk for local recur-
rence; it may be prudent to consider treatment with
surgery plus radiotherapy for such patients.

The patterns of failure observed among the 48
patients who presented with metastatic disease and
the additional 3 patients who developed metachro-
nous metastases after initial local therapy are of inter-
est. ASPS has been reported to metastasize to the
brain more commonly than other forms of high grade
sarcoma.1-7,14,15 In fact, this tendency forms the basis
for the current practice guidelines of the SSO, which
recommend routine intracranial imaging (brain CT
scan or MRI) for patients who present with ASPS.8

However, these practice guidelines largely are consen-
sus statements rather than completely evidence-based
guidelines.11 In the current series, we did not observe
any cases of isolated brain metastases occurring in the
absence of pulmonary metastases, although there are
published case reports on four patients with meta-
static ASPS ostensibly arising in the absence of ex-
tracranial metastatic disease.4,14,15 In the 50-year ex-
perience with 102 patients reported from the
Memorial Sloan-Kettering Cancer Center, 4 patients
were reported to have brain-only metastases; how-
ever, the majority of patients were staged in the era
prior to routine chest CT scan. Notwithstanding the
case reports and taking into account the findings of
the current study and the larger report on 102 patients
from the Memorial Sloan-Kettering Cancer Center, it
appears likely that although ASPS does metastasize to
the brain, brain metastases occur most often as a
manifestation of disseminated disease. Moreover, in
the current study, there were no patients with negative
findings on chest CT who underwent intracranial im-
aging that demonstrated clinically occult intracranial
metastases. Thus, on the basis of our observations and
the aggregate literature addressing the pattern of met-
astatic ASPS, there is little evidence to support a rec-
ommendation for routine intracranial imaging in pa-
tients who present with ASPS. The selective use of
intracranial imaging would appear to be indicated
when pulmonary metastases are documented or if
neurologic symptoms are present.

The long term outcome of patients with localized
ASPS generally is quite favorable. We observed disease
free and overall survival rates of 71% and 88%, respec-
tively. This is similar to the 60% 5-year survival rate
reported for a group of 69 patients with localized ASPS
at the Memorial Sloan-Kettering Cancer Center11 and
a 67% 5-year survival rate reported in a series of 20
patients by Auerbach and Brooks.16 In the current
study, local recurrence was observed in 2 of 22 pa-
tients with localized disease; 1 of these patients had
received postoperative external beam radiotherapy.

The long term outcome of patients with Stage IV
ASPS also merits comment. The median survival of
patients with M1 disease was 40 months, which is
relatively longer than one might anticipate for a che-
moresistant, advanced solid tumor. There is a small
subset of patients with metastatic ASPS who experi-
ence unexplained long term survival. In the current
series, 3 of 33 patients with metastatic ASPS were alive
$ 5 years after presentation with metastatic disease.
In the series from Memorial Sloan-Kettering, 22 pa-
tients with metastatic ASPS had long term follow-up
data available,11 and at least 2 of those 22 patients
survived beyond 5 years. To our knowledge the bio-
logic explanations for prolonged survival in the setting
of advanced disease are not known. Recent cytoge-
netic analysis has revealed chromosome rearrange-
ments at 17q25 and Xp11.2 in ASPS,17,18,19 and addi-
tional cytogenetic analyses and further molecular
characterization of ASPS may allow for a better under-
standing of the biologic basis for the prolonged sur-
vival observed among some patients with advanced
disease.

We believe it is difficult for us to comment mean-
ingfully on the role of surgery in patients with isolated
metastatic ASPS. In general, given the indolent course
of some patients with metastatic ASPS and the ab-
sence of other effective, less toxic palliative options,
metastasectomy often is considered for these patients.
Not surprisingly perhaps, our experience suggest that
ASPS patients may have significant symptom free pal-
liation with metastasectomy.15 Whether this favorable
outcome in a small number of patients with a variable
course of disease is because of surgical therapy or in
spite of it cannot be determined from our experience.
In general, our policy continues to be to evaluate
patients with metastatic ASPS individually and to con-
sider metastasectomy for patients with good perfor-
mance status and medically operable tumors who
have M1 disease that can be resected completely with
acceptable morbidity.

The results of the current study summarize our
institutional experience with ASPS. Patients who
present with localized (AJCC Stage II or III) disease
have a generally favorable prognosis with prolonged
survival. Metastatic ASPS is resistant to conventional
doxorubicin-based chemotherapy and consequently
we recommend that observation or novel therapies be
considered for these patients. The distribution of met-
astatic disease noted in ASPS patients confirms that
this disease can spread to the brain. However, no
cases of isolated brain metastases in the absence of
pulmonary metastases were identified in the current
study and thus our findings do not support the current
SSO guidelines for the staging of ASPS.8 A subset of
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patients with advanced disease experiences prolonged
survival. Further studies characterizing the cytoge-
netic abnormalities and molecular alterations in ASPS
will be required to gain an increased understanding of
the variable clinical behaviors of morphologically sim-
ilar forms of this disease.
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