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Abstract

Background: The clinical, imaging and pathological features of telangiectatic osteosarcoma (TOS) in long bones are helpful for
differentiation from aneurysmal bone cysts (ABC).
Objectives: To investigate the clinical, imaging and pathological features of TOS in comparison with ABC in long bones.
Patients and Methods: Seventeen patients with TOS and 17 patients with ABC in our hospital were analyzed in the clinical, imaging
and pathological features for proper diagnosis.
Results: For plain radiographs in 17 TOS cases, a soft tissue mass was detected in 14 cases, lytic bone destruction in 13, ill-defined
border in 12, periosteal reaction in eight, formation of the Codman triangle in five, pathological fracture in three, and calcification in
one. In 17 cases with ABC, an ill-defined border was found in fifteen cases, lytic and expansile destruction in eleven, thinned sclerotic
rim in twelve, eccentrically location in ten, coarse septations in eight, a soft tissue mass in three, pathological fracture in three,
periosteal reaction in two, and ill-defined border in two cases. In CT imaging of TOS, multiple cysts were in twelve cases, and fluid-
fluid levels in three. In ABC, multiple cysts were in eleven cases while fluid-fluid levels in four. In MRI presentations of TOS, low and
medium signal was present in the T1-weighted imaging (T1WI), whereas mixed (9/12) or high signal (3/12) was presented in the T2 WI
with inhomogeneous signal. Four cases had multiple cysts and fluid-fluid levels in the bone destruction and soft tissues. The cysts
had long T1 and long T2 signal with isointense signal in the septations (5/12). Fat inhibition sequence showed clear cystic changes.
In ABC, low complete or incomplete signal was demonstrated in all lesions with a higher incidence of fluid-fluid levels (8/11). The
lesion was of low and medium inhomogeneous signal in the T1 WI but mixed signal in T2 WI (6/11) including hyperintense signal in
the upper part but mixed signal in the lower part in four cases or hyperintense signal (1/11) in T2 WI. The histopathological features
of TOS were bleeding inside the lesion, highly atypia tumor cells of malignancy in the septa and tumorous bone tissue. The septa of
ABC were composed of proliferative fibroblasts with dispersed polykaryocytes, reactive woven bone but no atypical cells.
Conclusion: The clinical, imaging and pathological characteristics should be combined to make a correct differential diagnosis
between telangiectatic osteosarcoma and aneurysmal bone cyst.
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1. Background

Osteosarcomas are the commonest primary malignant
tumor of the bone at the metaphyses in children and ado-
lescents. Osteosarcomas are divided into conventional,
parosteal, intracortical, intramedullary, small-cell, giant
cell-rich and telangiectatic osteosarcomas (TOS). As a rare
subtype representing 2% - 12% of all cases of osteosar-
coma, TOS has the following characteristics of multiple,
aneurysmally-dilated, blood-filled cavities with high-grade

sarcomatous cells at the peripheral rim and within the
septa (1-4). Similar to conventional osteosarcoma, the
metaphyses of long tubular bones are common locations
for this tumor, with the most frequent location of the fe-
mur followed by humerus and tibia. Identification of the
unique histopathological and radiological characteristics
of TOS is crucial for correct diagnosis. Nonetheless, TOS
can be readily misdiagnosed as a benign tumor, especially
aneurysmal bone cyst (ABC) (5-7). Differentiation of TOS
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from ABC remains challenging even though the radiologi-
cal and histopathological characteristics of TOS have been
described by many researchers (1, 2, 8). Because the radi-
ological appearances of TOS are large, lucent lesions with
fluid levels simulating those of ABC, misdiagnoses and in-
accurate diagnoses often lead to improper management,
consequently affecting negatively the prognosis of the pa-
tients.

2. Objectives

The purpose of this study was to investigate and sum-
marize the clinical, imaging and histopathological fea-
tures of TOS and ABC in long tubular bones in our hospital
in the recent decade for better evaluation and correct diag-
nosis of these two diseases.

3. Patients and Methods

This case-controlled retrospective study was approved
by the Ethics Committee of our hospital. All patients or
their legal guardians gave their written informed consent
for clinical examination and treatment. The clinical data
were reviewed at our hospital between 1990 and 2010 for
patients with TOS or ABC for comparison. The inclusion cri-
teria were primary TOS or ABC confirmed by histopathol-
ogy, presentation for the first time to the hospital with-
out any treatment, and imaging examination of plain ra-
diography, computed tomography (CT) or magnetic reso-
nance imaging (MRI). Exclusion criteria were patients with
TOS or ABC who had been treated and patients who had
co-existence of other tumors. All patients had histopatho-
logical examinations. The imaging data, patients’ age,
sex, history of disease, location of lesions, symptoms, lab-
oratory examination and pathology results were obtained
through the PACS system (picture archiving and communi-
cation system) and HIS (hospital information system) sys-
tem. The imaging signs were obtained with plain X-ray, CT,
and MRI before treatment. Bone destruction, transitional
band, periosteal reaction and soft tissue masses are as-
sessed using plain films and CT, whereas soft tissue masses
and fluid-fluid levels are evaluated with CT and MRI.

3.1. Statistical Analysis

IBM SPSS Statistics for Windows, version 24.0 (Armonk,
NY: IBM Corp.) was used for analysis in this study. Measure-
ment data were expressed as mean ± SD (standard devia-
tion), and the differences between groups were tested with
the Mann-Whitney U test. The significant level was set at P
< 0.05.

Selection of paired t-test was not accurate because
the two groups were independent and according to
Kolmogorov-Smirnov test results, t-independent or Mann-
Whitney test must have been applied.

4. Results

Seventeen patients with TOS in the long tubular bones
confirmed by histopathology were retrieved including 10
males and seven females with an age range of 1 - 60 years
(mean 25.4 ± 8.7) (Table 1). Seventeen patients with ABC
were also retrieved for comparison including seven males
and ten females with an age range of 3 - 43 years (mean 20.1
± 8.7) (Table 1). The general information regarding these
patients is presented in Table 1. All patients had plain radio-
graphy, twelve TOS and eleven ABC cases had both CT and
MRI.

Table 1. General Information Regarding TOS and ABCa

TOS (n = 17) ABC (n = 17)

Sex (M/F) 10/7 7/10

Onset age, y 25.4 ± 8.7 (1 - 60) 20.1 ± 8.7 (3 - 43)

Profession Student (11) and farmer (6) Student (7), farmer (8),
and freelancer (2)

Past history Healthy (15), hypertension
(1), smoking (1) and
alcohol abuse (1)

Healthy (15), hypertension
(2)

Lesion location Femur (11), humerus (2),
tibia (2) and ulna (2)

Femur (7), tibia (6),
humerus (1), radius (1),
ulna (1) and fibula (1)

Symptoms Local swelling (14) and
pathological fracture (3)
lasting 3.0 ± 1.5 months
(range 1 - 5)

Local pain or swelling (17)
and pathological fracture
(3) lasting 9.8 ± 10.1
months (2 mo - 3 y)

Signs Soft tissue mass (9), high
skin temperature, (2) and
venous engorgement (2)

Hard apophysis (3)

Laboratory Rise in serum alkaline
phosphatase (3)

Rise in serum alkaline
phosphatase (1)

Treatment Local resection + artificial
joint replacement (4) and
local resection +
chemotherapy (13)

Curettage + bone grafting
+ internal fixation (6),
curettage + bone cement
filling + internal fixation
(5), curettage +
inactivation + bone
grafting (3), curettage +
inactivation (1), curettage
+ grafting (1) and
cephalectomy of ulna (1)

Abbreviations: ABC, aneurysmal bone cysts; F, female; M, male; SD, standard
deviation; TOS, telangiectatic osteosarcoma.
aValues are expressed as mean ± SD or median (range).

No significant difference (P > 0.05) existed at the age
of disease onset between the two groups. However, the du-
ration of symptom persistence was significantly (P = 0.01)
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shorter in the TOS than in the ABC group before correct di-
agnosis (Table 1). Among 17 patients with TOS, the lesion
was at the femur in eleven cases, tibia in two, humerus
in two, and ulna in the remaining two. The presentation
symptom was local swelling and pain in 14 cases and patho-
logical fracture in the remaining three. The duration for
symptoms was 1 - 5 months (mean 3.0± 1.5). A hard soft tis-
sue mass was palpable in nine cases with ill-defined mar-
gins, local skin warmth in two, and varices in two. Labora-
tory tests were normal in nine cases, but increased alkaline
phosphatase was found in three cases. Among the 17 pa-
tients with ABCs, the lesion was at the femur in seven cases,
tibia in six, humerus in one, radius in one, fibula in one and
ulna in the remaining one. The presenting symptoms were
local pain or swelling lasting two months to three years
(mean 9.8 ± 10.1) in all cases, with a hard soft tissue mass
in one case and traumatic history in three. In the labora-
tory tests, the alkaline phosphatase was normal in all but
one case.

4.1. Plain Radiographs

Bone destruction was classified into lytic and expansile
destruction. In 17 TOS cases, a soft tissue mass was shown
in 14 cases, lytic bone destruction in 13 (Figures 1 and 2 and
Tables 2 and 3), ill-defined border with a wide transitional
band in 12, periosteal reaction in eight, formation of the
Codman triangle in five with radiating periosteal reaction
in one case (Figure 3), pathological fracture in three and
calcification in one. Three cases had slight expansion of the
tumor, and five had marked expansile osteolytic changes.
In 17 cases with ABC, an ill-defined border was found in fif-
teen cases, lytic bone destruction in 17, marked expansile
bone destruction in eleven, slightly expansile destruction
in five, thinned sclerotic rim in twelve, eccentrically loca-
tion in ten, coarse septations in eight (Figure 4), a soft tis-
sue mass in three, pathological fracture in three, periosteal
reaction in two and an ill-defined border with a wide tran-
sitional band in two.

4.2. CT Imaging

Expansive destruction, soft tissue masses, pathological
fracture and transitional band were detected more clearly
in CT than in plain radiography (Tables 2 and 3). In TOS,
multiple cysts were shown in twelve cases, and fluid-fluid
levels in three. In ABC, multiple cysts were present in
eleven cases while fluid-fluid levels in four. Irregular rims
were seen in nine cases, with slight invasion of the en-
dosteum. In two cases, the endosteum was apparently in-
vaded, with an ill-defined border and periosteal reaction in
one, similar to that of eosinophilic granuloma.

Table 2. Imaging Presentations of Telangiectatic Osteosarcoma and Aneurysmal
Bone Cyst

Telangiectatic
osteosarcoma (n = 17)

Aneurysmal bone
cyst (n = 17)

Plain radiography

Soft tissue mass 14 3

Bone
destruction

Lytic (13) Lytic (17) and eccentric
destruction (10)

Expansile Marked (5) and slight
(3)

Marked (11) and slight
(5)

Calcification 1 1

Bone ridge 0 8

Boundary Unclear with a
transition band (12)

Unclear (15) and thin
sclerotic rim (12)

Periosteal
reaction

8 and Codman triangle
(5)

2

Pathological
fracture

3 3

CT

Bone
destruction

10 11

Fluid level 3 4

Boundary Unclear with a
transition band (12)

Unclear and irregular
(9)

Bone cortex Discontinued (10) with
mesh-like destruction
(2)

Discontinued (3)

Periosteal
reaction

5 2

Expansive Marked (3) and slight
(3)

Marked (6) and slight
(5)

Soft tissue mass 11 3

MRI

Signal Uneven low signal (12)
in T1WI, mixed (9) and
high signal (3) in T2WI,
and strip separation
(5)

Uneven low signal in
T1WI and mixed signal
in T2WI (11) and strip
separation (3)

Cyst change
and fluid level

Multiple cysts and
fluid levels (5)

Multiple cysts and
fluid levels (8)

Soft tissue mass 11 3

Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging.

4.3. MRI Presentations

In TOS, low and medium signal was present in the T1-
weighted imaging (T1WI), whereas mixed (9/12) or high sig-
nal (3/12) was present in the T2 WI with inhomogeneous sig-
nal (Tables 2 and 3). Most tumors had beehive like changes,
and four cases had multiple cysts and fluid-fluid levels in
the bone destruction and soft tissues (Figure 1). The cysts
had long T1 and long T2 signal with isointense signal in the
septations (5/12). Fat inhibition sequence showed clear cys-
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Figure 1. A 60-year-old man had an intertrochanteric telangiectatic osteosarcoma accompanied with pathological fracture. A and B, A lytic destruction lesion is shown with
interrupted cortex, ill-defined margins, wide transitional band but no tumorous bone inside the lesion; C, The T2-weighted imaging (T2WI) of magnetic resonance imaging
showed multiple fluid-fluid levels.

Figure 2. A 22-year-old girl who had a telangiectatic osteosarcoma in the left tibia. A and B, A lytic lesion with adjacent sclerotic changes is shown with ill-defined margins. The
cortex is eroded and irregularly thickened; C, Fat suppression sequence of T2-weighted imaging (T2WI) of magnetic resonance imaging revealed the bone lesion and mixed
hyperintense signal in the soft tissue mass.

tic changes. In T1WI, the fluid-fluid levels had hypointense
signal in the upper level but isointense signal in the lower
level, whereas in T2 WI, hyperintense and isointense sig-
nals (5/12) were present in the lower level. One case with
TOS had MRI enhancement with inhomogeneous enhance-
ment in the tumor tissues but no enhancement in the cys-
tic area.

In ABC, low complete or incomplete signal was demon-
strated in all lesions with a higher incidence of fluid-fluid
levels (8/11). The lesion was of low and medium inho-
mogeneous signal in the T1 WI but mixed signal in T2-
weighted imaging (T2WI) (6/11) including hyperintense sig-

nal in the upper part but mixed signal in the lower part in
four cases or hyperintense signal (1/11) in T2 WI. In one case
with pathological fracture, hypointense signal was demon-
strated near the fracture line in T1 and T2 WI.

4.4. Comparison of the Imaging Features

Patients with TOS had a significantly (P < 0.05) higher
prevalence of periosteal reaction, soft tissue masses, wide
transitional band and ill-defined margins than those with
ABC, whereas patients with ABC had a significantly (P <
0.05) higher incidence of thinned sclerotic rims.
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Table 3. Imaging Comparison of TOS and ABCa

Groups M/F Lytic Mass PR (CM) PF WTD Expansive Multi-cyst Peripheral shell FFL

TOS 10/7 13 14 8 (5) 3 12 5 3 2 5

ABC 7/10 17 3 2 3 2 11 8 11 8

P 0.46 0.71 0.001 0.06 1 0.001 0.07 0.04 0.002 0.26

Abbreviations: ABC, aneurysmal bone cyst; CM, Codman triangle; F, female; FFL, fluid-fluid levels; M, male; PF, pathological fracture; PR, periosteal reaction; TOS, telang-
iectatic osteosarcoma; WTD, wide transitional band.
aThe imaging signs here are obtained with plain X-ray, computed tomography (CT), and magnetic resonance imaging (MRI). Bone destruction, transitional band, pe-
riosteal reaction and soft tissue masses are assessed using plain films and CT, whereas soft tissue masses and fluid-fluid levels are evaluated with CT and MRI. Multi-cyst
and FFL were signs obtained by CT and MRI. In TOS, 12 patients had both CT and MRI, with three patients having multi-cyst and five having FFL. In ABC, eleven patients
had both CT and MRI, with eight patients having both multi-cyst and FFL.

Figure 3. A 1.5-year-old boy had a telangiectatic osteosarcoma in the ulna. A, The lesion is lytic with radiating periosteal reaction, a soft tissue mass and Codman triangle
similar to conventional osteosarcoma; B, The histopathological staining shows heterocysts and atypical karyodieresis in the septa (H&E 400×).

4.5. Histopathology

All the cases with TOS and ABC were confirmed with
histopathology.

In TOS, preoperative biopsy was performed in twelve
cases with a feeling of emptiness and expulsion of a large
amount of blood. Among these twelve cases, eight were
definitively diagnosed as a malignant tumor while four
had no tumor tissues in the biopsy. In 17 cases with TOS,
postoperative gross specimen demonstrated local expan-
sion, multiple cysts at the cross section and rufous blood
clots in the cysts in thirteen cases (13/17). The tumor tis-
sues invaded and even broke through the cortex, which
became thinned and interrupted with ill-defined borders.
In low power microscopy, big cysts with blood or clots ex-
isted in the tumors, similar to that of ABC. In high power
microscopy, the TOS tumor cells in the interval and septa-

tions were of high anaplasia, polymorphy and atypia (Fig-
ure 3), with a lot of mitotic imaging, pathological mitotic
imaging, tumorous osteoid tissue and sparsely distributed
polykaryocytes. In four cases, tumorous bone tissue was
formed.

In ABC, preoperative biopsy was performed in thir-
teen cases, with bloody cysts containing hyperplastic fi-
broblasts in the septations that had sparsely distributed
osteoclast-like polykaryocytes and woven bone covered
with osteoblasts. The fibroblasts and osteoblasts had not
atypia or pathological mitotic imaging.

5. Discussion

As a rare subtype of osteosarcoma, TOS was firstly de-
scribed by Paget (2), and Gaylord (9) thought that these le-

Iran J Radiol. 2020; 17(2):e94686. 5



Shi YH et al.

Figure 4. A, A 22-year-old man with an intertrochanteric aneurysmal bone cyst (ABC) with a bone destruction lesion and multiple cysts, clear margins and coarse septa; B
and C, A 15-year-old girl with a tibial ABC; B, A Cystic lytic destructive lesion is seen in the distal tibia with clear margins and coarse septations; C, T2-weighted imaging (T2WI)
magnetic resonance imaging demonstrated fluid-fluid levels; D, A 17-year-old boy with a tibial ABC and a cystic lytic lesion, thinned cortex, coarse septa and clear margins.

sions were malignant aneurysms of the bone in 1903. How-
ever, it was Ewing who was the first to consider TOS as a
variant of osteogenic sarcoma (2). In 1976, Matsuno et al.
(10) reported 25 cases of TOS and proposed the standard for

diagnosis. TOS is characterized by multiple, aneurysmally-
dilated, blood-filled cavities with high-grade sarcomatous
cells at the peripheral rim and within the septa (1-4). Simi-
lar to conventional osteosarcoma, TOS has the same distri-
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bution in race, clinical symptoms and location in the bone
(3). ABCs are benign intraosseous solitary tumors consist-
ing of large thin-walled cavities, which are filled with blood
when examined macroscopically (11, 12). ABCs are rare bony
tumors constituting only 1% - 2% of all bone tumors (12,
13). ABCs were considered initially to be pseudotumors, but
identification of fusion genes indicated that primary ABCs
are true bone neoplasms (14). Even though the clinical,
pathological and imaging characteristics of TOS have been
sufficiently described in the literature (1, 2, 8), reaching a
correct diagnosis remains challenging, and malignant TOS
can be readily misdiagnosed as benign ABC.

In our study, TOS was more prevalent in males than
in females (10:17 or 58.8%) with a mean onset age of 25.4
years consistent with the literature, with the percentage of
male prevalence of 54% - 67% in previous studies (1, 2, 4)
and 58.8% in our study. Pathological fracture occurred in
three of seventeen patients (17.6%) in our study but was re-
ported as 33% in the literature (4), which is much higher
than that for conventional osteosarcoma (6% - 13%) (15, 16).
This high incidence of pathological fracture may be caused
by massive bone destruction in TOS (4). TOS mainly oc-
curs at the metaphyses of long tubular bones, especially
in the lower extremities. The alkaline phosphatase was
mostly normal, which is quite different from conventional
osteosarcoma, probably due to inactivity of pathological
ossification in the tumor. ABC has a higher incidence than
TOS and can be divided into primary and secondary sub-
types. The age is younger for ABC than for TOS, and ABC is
more prevalent in females than in males. Various theories
have been suggested for the origin of ABC including arte-
riovenous shunts, traumatic bleeding and bleeding from a
prior bony lesion; however, the pathogenesis remains to be
determined (17-19). Trauma is a frequent inducement fac-
tor probably leading to venous occlusion or arteriovenous
shunts to change the local hemodynamic status.

In imaging, TOS is characterized by bone destruction
with malignant features including periosteal reaction,
Codman triangle, soft tissue masses, ill-defined margins,
wide transitional band, pathological fracture, and tumor
ossification/calcification, which indicate malignancy of tu-
mors. ABCs are locally destructive and expansile cystic le-
sions with coarse bony septa, narrow transitional band
and sclerotic rim, which are characteristics of benign tu-
mors. Multiple cysts and fluid-fluid levels can both be seen
in these two diseases. However, in TOS, the fluid-fluid levels
had hypointense signal in the upper level and isointense
signal in the lower level in T1WI, but hyperintense and
isointense signal (5/12) in the lower level in T2 WI. The fluid-
fluid levels indicate bleeding inside the lesion and are non-
specific signs (7). CT or MRI enhancement in TOS showed
thick cystic wall, septa and strong nodular enhancement.

In ABC, the enhancement is not as strong as in TOS. In ABC,
the complete or incomplete low signal rim in all lesions in
MRI may be a fibrous membrane envelope, sclerotic rim or
bone shell, with a higher incidence than in TOS, which is
an imaging feature different from TOS. The features help-
ful for differentiation of TOS from ABC are periosteal reac-
tion, soft tissue masses, wide transitional band and high
incidences of ill-defined borders, and a sclerotic rim has
a higher incidence in ABC than in TOS. The long tubular
bones in limbs do not overlap, and plain films and CT have
the same diagnostic effect in evaluating bone destruction,
edges of destruction and periosteal reaction in long tubu-
lar bones. However, CT can better show details of bone de-
struction, soft tissue masses and lesion edges. MRI is better
in demonstrating lesion range and fluid-fluid levels. Com-
bination of the three imaging modalities helps making a
correct diagnosis.

TOS and ABC have similar pathological features of mul-
tiple cysts filled with blood, septa and colored band in
low power microscopy. In high power microscopy, the
blood cyst septa and interval in TOS had tumor cells of high
anaplasia, polymorphy and atypia with pathological mi-
totic imaging; whereas, the cells in the cystic septa had nei-
ther cellular atypia nor pathological mitotic imaging. In
one case with TOS, radiating tumor bone occurred simi-
lar to conventional osteosarcoma, which is very rare and
should be combined with clinical, imaging and pathologi-
cal data for correct diagnosis. Aspiration biopsy should not
be performed for pathological examination because the
possibility to obtain malignant septa tumor cells is very
low, and open biopsy should be performed especially when
aspiration biopsy cannot make a correct diagnosis.

In conclusion, clinical, imaging and pathological char-
acteristics should be combined to make a correct differ-
ential diagnosis between telangiectatic osteosarcoma and
aneurysmal bone cyst.
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