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Abstract. Alveolar soft part sarcoma (ASPS) is a rare soft 
tissue neoplasm. The incidence of orbital involvement is 
the highest in ASPS arising in the head and neck region. 
However, limited information is available regarding its clinical 
characteristics. The present study presents the clinical mani-
festations, imaging findings, pathological features, treatment 
strategies and prognosis records of 8 cases of orbital ASPS 
over the last 15 years in a single hospital, along with a review 
of the literature. Included were 3 male and 5 female patients, 
with the median age at presentation being 9.5 years. The 
mean average largest tumour diameter was 3.6 cm. A total 
of 5 patients underwent surgical excision of the tumour, with 
2 undergoing orbital exenteration and 1 undergoing partial 
orbital exenteration. In total, 6 patients received postoperative 
radiotherapy and 2 received chemotherapy. Upon follow‑up, 
6 patients were doing well with no evidence of recurrence or 
metastasis. Local recurrence developed in 2 patients, of whom 
1 succumbed following withdrawal from treatment. According 
to the present series and the cases mentioned in the literature, 
orbital alveolar soft part sarcoma has characteristics distinct 
from those of alveolar soft part sarcoma which arises in other 
locations. Orbital alveolar soft part sarcoma presents itself in 
a younger population with a shorter course of disease, smaller 
tumour size, improved prognosis, a marked association with 

the extraocular muscles and with the Ki‑67 proliferation index 
possibly associated with prognosis of the disease.

Introduction

Alveolar soft part sarcoma (ASPS) is a rare form of soft tissue 
neoplasm that accounts for between 0.5 and 0.9% of all soft 
tissue sarcomas, and between 1 and 15% of malignant tumours 
in adults and children, respectively (1). ASPS may occur at any 
age, with a peak incidence in the third decade of life. ASPS 
is usually identified in the extremities in adults, and the head 
and neck region in children, particularly the orbit and tongue. 
However, it is rare for primary ASPS lesions to form in the 
orbit. In the present study, the clinical manifestations, imaging 
results, pathological features, treatment strategies and prog-
nosis of 8 cases of orbital ASPS over the last 15 years were 
reviewed. Domestic and foreign literature regarding ASPS was 
also reviewed for further comprehension of this rare type of 
tumour.

Materials and methods

Ethics statement. The present retrospective study was 
approved by the Medical Ethics Committee of the General 
Hospital of Chinese People's Armed Police Forces (Beijing, 
China) and conducted in compliance with the tenets of The 
Declaration of Helsinki. All patients or their parents provided 
written informed consent.

Patients. Patients with orbital ASPS who were treated over 
the last 15 years (from January 2000 to April 2015) at the 
General Hospital of Chinese People's Armed Police Forces 
were considered in the present study (n=8). A comprehensive 
retrospective review was performed to evaluate the char-
acteristics of this type of sarcoma. Information regarding 
the clinical course, including clinical manifestations and 
treatment, was collected from the patients' medical records. 
Computed tomography (CT) and magnetic resonance imaging 
(MRI) results were acquired from the database at the General 
Hospital of Chinese People's Armed Police Forces. Outcome 
information was obtained from follow‑up data and phone calls 
to the patients or their parents.

Haematoxylin and eosin (H&E)‑stained slides, periodic 
acid‑Schiff (PAS)‑stained slides and immunohistochemical 
slides were available in all cases. The diagnosis of ASPS 
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was confirmed by the review of these slides by experienced 
pathologists at the General Hospital of Chinese People's 
Armed Police Forces.

A review of the English literature based on a PubMed 
search spanning 1963 to 2013 and a review of the Chinese 
literature based on a China Knowledge National Infrastructure 
search spanning from 1981 to 2014 were performed, and all 
cases of orbital ASPS with detailed data were included. Cases 
were excluded if they were duplicated or their information was 
too generalized.

Results

Clinical data and ophthalmological examination. From a total 
of 8 patients, 3 were male and 5 were female, with age at presen-
tation ranging between 2 and 51 years (median, 9.5 years). 
Patients <20 years of age made up 75.0% (n=6) of the sample, 
of which 5 were <10 years of age (62.5%). The duration of 
symptoms ranged between 9 days and 1 month. The tumour was 
located in the right orbit in 3 cases and the left orbit in 5 cases. 
Clinical manifestations were mainly proptosis and abnormal 
position of the eye (Fig. 1). Certain individuals also exhibited 
accompanying eyelid swelling, blepharoptosis, headache, 
ophthalmodynia, impaired vision, diplopia and subconjunctival 
vasodilatation. Detailed data are presented in Table I.

Table II summarizes the cases of orbital ASPS reported in 
the literature listed on PubMed (1‑22), excluding this series. 
There were 55 cases (33 female and 22 male patients) between 
1963 and 2014, with a median age at diagnosis of 12 years 
(ranging between 10 months and 69 years). The lesion was 
located in the right orbit in 19 cases, the left orbit in 22 cases 
and the location of the mass was not provided in 14 cases. 
The median tumour size was 2.95 cm in the largest diam-
eter. Table III summarizes the cases reported in the Chinese 
literature from 1981 to 2014 (23‑36). There were 9 female and 
10 male patients, totalling 19 cases, with a median age at diag-
nosis of 11 years (range, 2‑53 years). The lesion was located in 
the right orbit in 7 cases and in the left orbit in 12 cases. The 
median tumour size was 2.45 cm. When summing up the data 
in Tables I‑III, there were 82 patients with orbital ASPS (47 
female and 35 male patients), with a median age of 12 years at 
diagnosis. The median tumour size was 2.85 cm. There was a 
slight female predilection (female/male ratio, 1.34:1) in orbital 
ASPS when compared with ASPS arising in other locations.

Imaging features. Ultrasonography was performed in 4 of 
the selected cases, which demonstrated hypoechoic inho-
mogeneous soft tissue masses with increased flow (Fig. 2). 
A computed tomography (CT) examination revealed 
well‑circumscribed ovoid and enhanced masses in all cases 
(Fig. 3A). MRI demonstrated that all the tumours exhibited 
intermediate signal intensity in T1‑ and T2‑weighted images 
(Fig.  3B and C), in addition to marked enhancement in 
contrast‑enhanced images (Fig. 3D). Imaging features demon-
strated that the lesions were located in the medial part of the 
orbit in 3 cases, in the supraorbital foramen in 2 cases and in 
the infraorbital foramen in 2 cases, and, in 1 case, the lesion 
filled the orbital cavity. The tumours were associated with 
the extraocular muscles (Figs. 2D and 3E‑H). Tumours were 
located intramuscularly in 3 cases, indistinguishable from the 

muscles in 3 cases and abutting the muscles in 2 cases. The 
average largest diameter of the masses was 3.6 cm (range, 
2.0‑5.0 cm).

Histopathological features. As presented in Fig. 4, overall, 
these poorly circumscribed pale grey or grey‑yellow masses 
were soft and friable, tending to haemorrhage (Fig.  4A). 
Microscopic examination identified that the characteristic 
arrangement of the tumour cells was organoid, in a nesting 
or alveolar pattern, which was more obvious at low magni-
fication. The size and appearance of the nests tended to be 
uniform. The tumour cell nests were separated by delicate 
septa of connective tissue containing sinusoidal vascular 
channels lined by flattened endotheliocytes. The large oval or 
polygonal tumour cells had a distinctly epithelioid appearance 
with somewhat similar size and shape. The cell borders were 
sharply defined. There were 1 or 2 large vesicular nuclei with 
prominent nucleoli per cell. Nuclear atypia was not common. 
Eosinophilic cytoplasm was abundant, with a finely granular, 
transparent or vacuolar pattern (Fig. 4C). Mitotic figures were 
uncommon. All cases were positive for diastase following PAS 
staining (Fig. 4D), although this may not have been apparent 
from H&E staining. Tumour emboli could be observed in the 
small vessels in the tumour tissue of cases 4 and 5. Cases 2, 3 
and 4 were positive for vimentin by immunohistochemistry. 
Cases 1, 6 and 7 had desmin‑positive foci (Fig. 4F). Smooth 
muscle actin was positive in a number of tumour cells in case 6. 
Transcription factor binding to immunoglobulin heavy‑chain 
enhancer 3 (TFE3) was positive in all cases with the exception 
of case 3 (Fig. 4G). Cluster of differentiation (CD) 147 was 
positive in all cases. Other markers, including cytokeratin, 
epithelial membrane antigen (EMA), carcinoembryonic 
antigen, actin, neuron‑specific enolase (NSE), synaptophysin, 
chromogranin A, S‑100 protein, melanoma, melan A, CD99, 
CD34 and α‑fetoprotein, were negative in all cases. The 
antigen Ki‑67 proliferation index was <10% in the majority of 
cases, but was 15% in cases 2 and 3 (Fig. 4H; Table IV).

Treatment and follow‑up. Cases 1, 3, 4, 5 and 8 underwent 
surgical excision of the tumour, cases 2 and 6 underwent 
orbital exenteration, and case 7 underwent partial orbital 
exenteration. Cases  1, 2, 4, 5, 6 and 8 received postop-
erative local radiotherapy on the orbital region. Cases 6 and 
8 received chemotherapy. Case 1 was doing well at 6 months 
and was then lost to follow‑up. Cases 4, 5, 6, 7 and 8 were 
doing well with no evidence of local recurrence or metastasis 
during the follow‑up period (between 3 and 61  months). 
Local recurrence of the tumour developed at 3  months 
post‑tumorectomy in case 3, with the patient succumbing 
1 year after being withdrawn from treatment by the patient's 
parents. Case 2 visited the hospital presenting with recur-
rence of the tumour 3 months after undergoing tumorectomy 
at another hospital. A doctor advised orbital exenteration, 
which the patient declined, instead opting to undergo exci-
sion of the tumour only. Local recurrence developed again 
after 3 months. CT and MRI demonstrated that the orbital 
cavity was occupied by the tumour. The patient underwent 
orbital exenteration. The tumour was recurrent 3 months 
after surgery and the patient received radiotherapy. The 
patient complained of gradually aggravated headaches after 
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1 month. MRI demonstrated invasion to the sphenoid bone. 
The patient eventually succumbed.

The median period of follow‑up following surgical treat-
ment was 12 months (range, 3‑61 months) in the series of 
the present study, whereas the period was 12 months (range, 
2‑247  months) in the PubMed literature (Table  II) and 
48 months (range, 2‑108 months) in the Chinese literature 
(Table III). In the 65 patients with follow‑up data, 43 (66.2%) 
were alive with no evidence of disease during the follow‑up 
period, 12 patients (18.5%) were alive with local recurrence, 
and 2 (3.1%) exhibited metastases to the lungs and liver. 
Certain patients (n=4; 6.2%) succumbed to metastatic disease 
and 4 (6.2%) succumbed to non‑related causes.

Discussion

Alveolar soft part sarcoma (ASPS) is a rare tumour primarily 
affecting children and adolescents. There is a slight female 
preponderance in adults (60% of patients are female) (37), 
which is not observed in children (38). ASPS predominantly 
affects the deep soft tissues of the extremities in adults, 
particularly the thighs and buttocks; the arms, thorax and 
retroperitoneum are seldom involved (39). The most common 
location in children is the head and neck region, particularly 
the orbit and tongue (16,40). Following the review of hundreds 
of reports, it was identified that, in 172 cases, orbital involve-
ment had the second‑highest incidence (15.1%), following 
the buttock and thigh, and that orbital involvement had the 
highest incidence in ASPS arising in the head and neck 
region (55%) (41).

Characteristics of orbital ASPS. From these data, it was 
concluded that orbital ASPS has characteristics distinct from 
those of ASPS arising in other locations: i) Orbital ASPS 
involves a younger population; the median age of the patients 
when ASPS is diagnosed in locations other than the orbit was 
>30 years (42,43), whereas that of patients with orbital ASPS is 
<15 years; ii) the course of disease is usually shorter in orbital 
ASPS since the symptoms are easily noticed by the patient or 
parents, therefore: i) Tumour size in orbital ASPS is frequently 
smaller than ASPS arising in other locations. The median 
size of orbital ASPS is usually <5 cm, whereas that in other 
locations is >5 cm (5,42).

Clinical features. Orbital ASPS has no defining clinical 
features. As with other space‑occupying lesions in the orbit, 
patients with ASPS primarily present with proptosis, abnormal 
position of the eyes, eyelid swelling, and conjunctival conges-
tion with dilated and tortuous vessels (16). In certain cases, 
metastasis to the lungs or brain may be the presenting feature 
of ASPS (44).

Imaging features. Ultrasonography of ASPS is non‑specific, 
but often reveals a slightly hypoechoic or hyperechoic and 
heterogeneous soft tissue mass with markedly increased blood 
flow. CT usually demonstrates a soft tissue mass that is homo-
geneous and isodense to muscle with vigorous enhancement. 
Reports in the literature on MRI of this tumour have identified 
intermediate or hyperintense signal intensity in T1‑weighted 
images and hyperintense signal intensity in T2‑weighted images. 
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The majority of lesions exhibit marked intense enhancement 
in contrast‑enhanced MRI (45,46). A number of studies have 

focused on the characteristic imaging features of orbital ASPS. In 
the present series of cases analysed, all the lesions demonstrated 
intermediate signal intensity in T1‑ and T2‑weighted images, 
the majority with marked enhancement in contrast‑enhanced 
images.

Diagnosis and differential diagnosis. There are no distinct 
characteristics in the clinical and imaging features of this kind 
of tumour. Owing to the high vascularization, the tumour may 
be misinterpreted as a type of vasogenic tumour, including 
hemangioma, lymphangioma or hemangiopericytoma, by 
clinicians prior to surgery (47). The final diagnosis should be 
dependent on the pathological examination following surgery. 
The pathomorphological features of ASPS should allow for 
differential diagnosis from other tumours, including paragan-
glioncytoma, granular cell tumour, amelanotic melanoma, 
alveolar rhabdomyosarcoma and metastatic renal cell carci-
noma (48). PAS is an important stain for the diagnosis of ASPS, 
as ASPS possesses PAS‑positive diastase‑resistant granules in 
>80% of cases (49). All the present cases were PAS‑positive. 
Immunohistochemical examination is also important for 
differential diagnosis. The majority of ASPS tumour cells 
exhibit moderate to strong nuclear staining of TFE3, which 
is a sensitive and specific marker for ASPS. Monocarboxylate 
transporter protein 1 and its cellular chaperone protein 
CD147 also demonstrate positive reactions in PAS‑positive 
diastase‑resistant cells. There are no other specific markers 
for ASPS, which does not express the common antigens of the 
epithelium (e.g. cytokeratin and EMA), neuroendocrine cells 
(e.g. NSE, synaptophysin, chromogranin and S‑100 protein) 
or melanocytes (e.g. human melanoma black‑45 and melan A). 
However, certain markers are positive in the aforementioned 
tumours, allowing for differential diagnosis. The representa-
tive pathological features combined with supplementary 
examinations, including immunohistochemical staining, PAS 
staining and molecular biology technologies, are useful for 
the pathological and differential diagnosis of ASPS.

Histogenesis of the tumour. The histogenesis of ASPS has 
been controversial for a number of years. Genetic studies 
on ASPS have confirmed a specific fusion gene involving 

Figure 1. Clinical image of case 5 demonstrating non‑axial proptosis of the 
left eye with downward and rightward displacement of the globe.

Figure 2. Ultrasonography imaging of alveolar soft part sarcoma. (A) A‑scan 
ultrasonography of case 2 demonstrated low to moderate internal reflectivity 
with a high velocity peak. (B) B‑scan ultrasonography of case 2 revealed a 
hypoechoic, homogeneous soft tissue mass indenting the globe. (C) Colour 
Doppler flow imaging of case 2 revealed marked increased blood flow within 
the mass. (D) B‑scan ultrasonography of case 1 revealed a hypoechoic, homo-
geneous soft tissue mass. The arrow indicates the attachment point of the 
medial rectus muscle. The mass had an association with the medial rectus 
muscle.

Table IV. Immunohistochemical results of the patients with orbital alveolar soft part sarcoma.

Case	 Immunohistochemical result

1	 Vimentin‑ desmin focus+ actin‑ CK‑ NSE‑ Syn‑ CgA‑ S‑100‑ TFE3++ CD147+ Ki‑67+5%
2	 Vimentin focus+ desmin‑ CK‑ NSE‑ Syn‑ CgA‑ S‑100‑ CEA‑ TFE3++ CD147+ Ki‑67+15%
3	 Vimentin+ desmin‑ SMA‑ actin‑ CK‑ EMA‑ NSE‑ Syn‑ CgA‑ S‑100‑ HMB45‑ CEA‑ AFP‑ CD34‑ CD31‑ TFE3‑ 
	 CD147+ Ki‑67+15%
4	 Vimentin+ desmin‑ actin‑ CK‑ NSE‑ Syn‑ CgA‑ S‑100‑ HMB45‑ AFP‑ CD34‑ CD99‑ TFE3++ CD147+ Ki‑67+5%
5	 Vimentin‑ desmin‑ CK‑ Syn‑ CgA‑ S‑100‑ Mela A‑ SMA‑ CD34‑ CD99‑ TFE3++ CD147+ Ki‑67+5%
6	 Vimentin‑ desmin partly+ CK‑ NSE‑ Syn‑ CgA‑ S‑100‑ AFP‑ SMA partly+ CD34++ TFE3++ CD147+ Ki‑67+10%
7	 Vimentin‑ desmin partly+ CK‑ NSE‑ Syn‑ CgA‑ S‑100‑ AFP‑ SMA‑ CD34++ TFE3+++ CD147+ Ki‑67+8%
8	 Vimentin‑ desmin‑ Myogenin‑ CK‑ NSE‑ Syn‑ CgA‑ S‑100‑ CD56‑ CD34‑ TFE3++ CD147+ Ki‑67+5%

CK, cytokeratin; NSE, neuron‑specific enolase; Syn, synaptophysin; CgA, chromogranin A; TFE3, transcription factor for immunoglobulin 
heavy‑chain enhancer 3; CD147, cluster of differentiation 147.
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the ASPS critical region‑1 gene and TFE3 and the resultant 
fusion protein generated by the unbalanced chromosomal 
translocation [der(17)t(X:17)(p11;25)]  (50). Therefore, it is 
generally accepted that ASPS is a sarcoma associated with 
chromosomal translocation, therefore it is sorted into a class 
containing uncertain differentiated tumours.

It was hypothesized for a number of years that ASPS 
represented an unusual form of myogenic tumour (51‑53). 
Subsequently, conflicting results on the expression of 
muscle‑associated markers have disproved this hypoth-
esis (54,55). Previously, genetic expression profiles of ASPS 
identified that certain muscle‑specific transcripts were 

increased, which suggests an association with muscle cell 
progenitors (56). ASPS has a marked predilection to arise 
on the thighs, buttocks and abdominal or chest walls, which 
suggests that ASPS is associated with skeletal muscles or 

Figure 4. Histopathological examination of alveolar soft part sarcoma. 
(A)  Gross examination of the histopathological specimen revealed an 
encapsulated mass measuring 2.5x1.5x1.5 cm. It had adhered to the medial 
rectus muscle of the right eye and extended to the apex. (B)  Image of 
tissue from case 7 showing the association between the tumour and the 
extraocular muscle. The left top of the fig. is the tumour and the remaining 
muscle is located at the low right (H&E; magnification, x50). (C) Image of 
tissue from case 5 demonstrating nesting or organoid arrangement sepa-
rated by delicate partitions of fibrous connective tissue, which formed a 
characteristic pseudoalveolar pattern. Blood sinusoid was easily observed 
between the nests. The individual tumour cells were round or polygonal 
with abundant eosinophilic and finely granular cytoplasm and those at the 
nest centre were sparse. Nuclear atypia was not obvious (H&E; magnifica-
tion, x200). (D) PAS stain with diastase digestion of tissue from case 7 
exhibited the characteristic PAS‑positive pruinose crystalline inclusions in 
the cytoplasm of certain tumour cells (indicated by arrow). (PAS; magni-
fication, x400). (E) Image of tissue from case 6 showing strong membrane 
immunoreactivity of CD147 in certain tumour cells (DAB; magnification, 
x400). (F) Desmin immunostaining identified focal cytoplasmic immu-
noreactivity in tissue from case 7 (DAB; magnification, x400). (G) The 
transcription factor for immunoglobulin heavy‑chain enhancer 3 immu-
nostaining of tissue from case 6 demonstrated specific marked nuclear 
immunoreactivity in certain tumour cells (DAB; magnification, x200). 
(H) Immunostaining of tissue from case 3 revealed nuclear immunoreac-
tivity for Ki‑67 in certain tumour cells (DAB; magnification, x400). PAS, 
periodic acid‑Schiff; CD, cluster of differentiation; DAB, 3,3'‑diaminoben-
zidine; H&E, haematoxylin and eosin.

Figure 3. CT and MRIs of alveolar soft part sarcoma. (A) Coronal section 
of CT imaging of case 5 showing a well‑defined homogeneous mass with 
equal density to muscle in the left orbit. It was indistinguishable from the 
superior rectus/levator muscle complex with marked downward displace-
ment of the globe. (B) Coronal T1‑weighted MRI of case 5 revealed an ovoid 
isointense mass in the left medial superior orbit that was indistinguishable 
from the superior rectus/levator muscle complex with marked downward 
displacement of the globe. (C) Coronal T2‑weighted MRI of case 5 revealed 
an ovoid isointense mass in the left medial superior orbit. (D) Coronal 
contrast‑enhanced and fat‑suppressed T1‑weighted MRI of case 5 revealed 
an ovoid mass with marked enhancement in the left medial superior orbit. 
(E) Axial T1‑weighted MRI of case 3 revealed an ovoid isointense mass in 
the inferior part of the right orbit indistinguishable from the inferior rectus 
muscle throughout its length to the apex with marked upward displacement 
of the globe. (F) Coronal T2‑weighted MRI of case 3 revealed an ovoid isoin-
tense mass in the inter‑inferior part of the right orbit indistinguishable from 
the inferior rectus muscle with marked out‑upward displacement of the globe. 
(G) Coronal T1‑weighted MRI of case 4 revealed an ovoid isointense mass in 
the left superior orbit indistinguishable from the superior rectus muscle with 
marked downward displacement of the globe. (H) Coronal T1‑weighted MRI 
of case 1 revealed an ovoid isointense mass in the medial part of the right 
orbit indistinguishable from the medial rectus muscle with marked outward 
displacement of the globe. CT, Computed tomography; MRI, magnetic 
resonance imaging.
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musculofascial planes  (37). The present series and the 
cases reviewed revealed that orbital ASPS is generally 
associated with the extraocular muscles. There were 19 and 
9 patients in Tables II and III respectively, whose tumours 
had been mentioned definitely to be abutting, adhering to 
or indistinguishable from the extraocular muscles. In the 
present series, the tumours were clearly observed during the 
surgical procedures. The tumours were revealed following 
longitudinally splitting the thickened extraocular muscles 
in 3 cases, whereas the tumours grew along with and were 
indistinguishable from the extraocular muscles in 3 cases. 
There were 6 cases expressing vimentin or desmin in the 
present series, which were identified using immunohisto-
chemistry. Although immunohistochemical examination 
of muscle‑associated markers in previous years did not 
demonstrate myogenic histogenesis, the growth pattern of 
this tumour suggests that orbital ASPS is associated with the 
extraocular muscles.

Treatment. Generally, complete surgical excision of the 
localized tumour with a microscopically negative margin is 
the established treatment for ASPS. The possibility of recur-
rence is rare if the lesion has been completely resected (57). 
The pathological status of surgical margin, which indicates 
whether active tumour tissue remains, is important for prog-
nosis. Surgery is also the primary treatment in orbital ASPS; 
however, due to the narrow space and complex organization of 
the orbit, it is occasionally impossible to perform a complete 
resection if the patient declines to undergo an exenteration. 
Previous studies have demonstrated that chemotherapy and 
radiotherapy do not improve the survival rate; however, 
radiotherapy as an adjuvant therapy has been demonstrated to 
decrease the risk of local recurrence (50,58). Metastasectomy 
may markedly prolong the survival rate of patients with 
pulmonary metastases of ASPS (16,37).

Prognosis. It has been reported that the biological behaviour 
of ASPS is relatively indolent, with the 2‑, 5‑, 10‑ and 20‑year 
overall survival rates being 77, 60, 38 and 15%, respec-
tively (37). Metastases occur most commonly in the lungs, 
brain and bones (37). Since ~1/3 patients develop metastases 
to the lungs or brain decades after initial diagnosis, long‑term 
follow‑up is strongly advised for all cases of ASPS.

According to previous studies, the patient's age, tumour 
size and presence of metastases at diagnosis are significant 
prognostic factors in ASPS. It is hypothesized that younger 
age with a tumour size of <5 cm and absence of metastases 
is associated with a more favourable outcome (48,59). If the 
tumour is resected completely, younger patients may achieve a 
good prognosis with prolonged survival rates (40,60). Certain 
studies have reported 100% survival rates beyond 5 years in 
paediatric patients (38). However, there was an exception in 
the present series: A 2‑year‑old patient succumbed 1 year after 
diagnosis, possibly due to the large tumour and withdrawal 
from therapy.

The prognosis is improved in patients with ASPS located 
in the orbit and tongue, which is possibly associated with 
smaller lesions, younger age at diagnosis and shorter course 
of disease (16,40), which was also demonstrated in the present 
review.

It is known that there are no histopathological features 
predictive of prognosis in ASPS (48). However, in the present 
series, 2  cases (cases 2 and 3) recurred shortly following 
surgery (<3 months). Of these, 1 patient succumbed 1 year later 
and the other had an invasion to the brain that was possibly 
fatal. It is notable that the Ki‑67 proliferation index was 15% in 
these 2 cases, whereas it was ≤10% in 5 cases, suggesting that 
the Ki‑67 proliferation index may be associated with ASPS 
prognosis. Further study is required in order to investigate this 
association.

In conclusion, orbital ASPS exhibits characteristics that 
are distinct from those of ASPS arising in other locations. 
Orbital ASPS usually affects a younger population, the 
course of disease is shorter and the tumour size is smaller. 
Therefore, the prognosis is improved in orbital ASPS. Orbital 
ASPS may have an association with the extraocular muscles 
and the Ki‑67 proliferation index may be associated with 
prognosis of ASPS.
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