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Abnormalities of the Wnt/B-catenin signalling pathway induce tumour progression in
sporadic desmoid tumours: correlation between p-catenin widespread nuclear expression and

VEGF overexpression

Aims: To analyse the correlation between B-catenin
and vascular endothelial growth factor (VEGF) in
sporadic desmoid tumours.

Methods and results: The correlation between B-cate-
nin aberrant expression and VEGF overexpression was
examined and microvessel density (MVD) assessed by
immunohistochemical expression of CD31 in 74 sam-
ples (63 primary and 11 recurrent samples, 63
patients) of sporadic desmoid tumours without familial
adenomatous polyposis (FAP). B-catenin gene mutation
and mRNA expression of VEGF was then examined by

quantitative reverse transcriptase-polymerase chain
reaction (RT-PCR). There was a statistically significant
correlation between widespread nuclear expression of
B-catenin and overexpression of VEGF in all desmoid
tumours (P = 0.04, Fisher’s exact test). MVD in recur-
rent tumours was significantly higher than that in
primary tumours.

Conclusions: Abnormalities of B-catenin and VEGF
overexpression play an important role in the neoplastic
progression of sporadic desmoid tumours.

Keywords: B-catenin, desmoid tumour, vascular endothelial growth factor, Wnt signalling

Abbreviations: FAP, familial adenomatous polyposis; MVD, microvessel density; RT-PCR, reverse transcriptase—
polymerase chain reaction; SSCP, single-strand conformation polymorphism; VEGF, vascular endothelial growth

factor

Introduction

Desmoid tumours (desmoid-type fibromatoses) are
uncommon soft tissue tumours. These tumours consist
of fibroblastic/myofibroblastic cells with no atypia and
recur frequently after surgical resection.! In desmoid
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tumours, Wnt/B-catenin plays an important role in
tumorigenesis or tumour development.’ Indeed, the
role of Wnt/B-catenin signalling has been established
in a number of tumour types. We have demonstrated
recently that widespread B-catenin nuclear expression
correlates with matrix metalloproteinase-7 (MMP-7)
overexpression in sporadic desmoid tumours.> More-
over, in the B-catenin mutated group, MMP-7 mRNA
expression was significantly higher than that of the
B-catenin wild-type group.® However, we could not
elucidate the definitive factors affecting local
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recurrence. Recently, Lazar et al* reported that B-
catenin mutation in codon 45 correlated with increased
desmoid tumour recurrence. Angiogenesis is a critical
process for tumour growth and invasion.” Yokoyama
et al.® reported that slit-like blood vessels lying in
proliferated fibrous tissue were characteristic in desm-
oid tumours, and the number of vessels <20 um in
diameter in the central portion of the tumour was
greater in patients with recurrences. Angiogenesis is
considered to be correlated with recurrence and to be
regulated by vascular endothelial growth factor
(VEGF), which may also be a target gene of the
Wnt/B-catenin signalling pathway.” In this study, to
test the hypothesis that accumulated B-catenin within
nuclei could affect regulation of the target genes, we
examined the correlation between the immunohisto-
chemical expressions of B-catenin and VEGF, which is a
target gene product of the Wnt/B-catenin signalling
pathway, in sporadic desmoid tumours without familial
adenomatous polyposis (FAP). We also examined
microvessel density which is correlated with angiogen-
esis, comparing that in primary tumours with that in
recurrent tumours. Moreover, we searched for genetic
alteration of B-catenin genes in 33 frozen samples (33
samples from 22 cases). We further examined mRNA
expressions of VEGF in frozen samples by quantitative
reverse transcription—polymerase chain reaction (RT—
PCR) and compared the mRNA expression levels with
the B-catenin mutation status.

Materials and methods

MATERIALS

From materials registered in the Department of
Anatomic Pathology, Graduate School of Medical Sci-
ences, Kyushu University, Japan between 1979 and
2006, 74 formalin-fixed, paraffin-embedded samples of
desmoid tumours were retrieved from 63 patients to use
in the immunohistochemical study. All patients had
been treated surgically by marginal or wide resection.
These included 22 male and 41 female patients with a
mean age of 34.2 years (range 0-76 years), as shown
in Table 1. The tumour location was divided into three
groups: abdominal desmoid in 12 patients (three male
and nine female patients), intra-abdominal desmoid in
nine patients (three male and six female patients) and
extra-abdominal desmoid in 42 patients (16 male and
26 female patients). The sites of the extra-abdominal
desmoids are summarized in Table 2. Sixty-three sam-
ples (12 abdominal, nine intra-abdominal and 42 extra-
abdominal) were primary tumours, and 11 samples
(five patients, all extra-abdominal) were recurrent

© 2011 Blackwell Publishing Ltd, Histopathology, 59, 368-375.

Table 1. Desmoid tumours

Intra- Extra-
Abdominal  abdominal abdominal Total

Female 9 6 26 41
Male 3 3 16 22
Age mean 39.4(25-74) 38.7(6-65) 31.8(0-76) 34.2

(range, years)

Total patients 12 9 42 63

tumours at the time of diagnosis, as shown in Table 3.
The diagnosis of all cases was based on light micro-
scopic examination of haematoxylin and eosin stained
tissue sections, according to the recent World Health
Organization classification.®

For molecular analysis, 33 fresh frozen samples of
desmoid tumours from 22 patients were used and three
samples of normal skeletal muscle tissue as controls.
Frozen material included 22 primary samples (one
abdominal, four intra-abdominal and 17 extra-abdom-
inal) and 11 recurrent samples (five patients, all extra-
abdominal).

IMMUNOHISTOCHEMISTRY

Immunohistochemiistry was performed using anti-
B-catenin mouse monoclonal antibody (dilution
1:200; Transduction Laboratories, Lexington, KY,

Table 2. Tumour site in extra-abdominal desmoids

Anatomical site n
Extremity 21
Shoulder 8
Thigh 7
Upper arm 4
Others 2
Trunk 12
......... éuttock . 5
Chest wall 4
Back 3
Head and neck 9
Total 42
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Table 3. Recurrent cases

Case Age (primary) Gender Site No. of times
1 23 Female Left thigh 5
2 34 Male  Left thigh 3
3 29 Female Right thigh 1
4 39 Male  Right buttock 1
5 13 Male  Right lower leg 1

USA), anti-VEGF mouse polyclonal antibody (dilution
1:400; Santa Cruz Biotechnology, Santa Cruz, CA,
USA) and anti-CD31 mouse monoclonal antibody
(dilution 1:20; Dako, Glostrup, Denmark). Each section
was considered to demonstrate widespread B-catenin
nuclear staining (aberrant staining) if more than 50%
of the tumour cells showed a nuclear immunoreactiv-
ity, and each section was considered to demonstrate
VEGF overexpression if more than 10% of the tumour
cells showed cytoplasmic positivity.”1°

MICROVESSEL DENSITY

The degree of angiogenesis was determined by the
number of microvessels in the most vascularized areas
within the tumour (‘hot spot’) according to the
methods of Kaya et al.'* The number of CD31-positive
vessels was counted in four selected hot spots at a high
magnification (x400; 0.26 mm?) field. The mean value
of the four independent readings of the same specimen
was calculated, and microvessel density (MVD) was
defined as the mean count of microvessels per
0.26 mm? field area. We compared MVD in primary
tumours with that in recurrent tumours and evaluated
whether MVD was correlated with VEGF expression in
desmoid tumours.

B-CATENIN GENE MUTATION

Genomic DNA was purified from 33 specimens (33
samples from 22 cases) of frozen materials using
standard proteinase K digestion and phenol/chloro-
form extraction after homogenization. PCR single-
strand conformation polymorphism (SSCP) was
carried out for the entire region of the B-catenin gene
exon 3 using pairs of primers, G-forward (5-CCAA
TCTACTAATGCTAATACTG-3’) and G-reverse (5-CTG
CATTCTGACTTTCAGTAAGG-3’) for genomic DNA,
and C-forward (5-CCAGCGTGGACAATGGCTAC-3")
and C-reverse (5-TGAGCTCGAGTCATTGCATAC-3')

for cDNA amplification.’? PCR was carried out for
40 cycles after an initial denaturing at 96°C for
5 min. Bach cycle consisted of denaturation at 96°C
for 1 min, annealing at 58°C for 1 min and extension
at 72°C for 1 min. After the final cycle of amplifica-
tion, the extension was continued for an additional
7 min at 72°C. SSCP was performed using a DNA
fragment analyser (GenePhor; Amersham Pharmacia
Biotech, Uppsala, Sweden) at 600 V, 25 mA, 15 W
and 5°C for 120 min, and the results were visualized
by a DNA Silver Staining Kit (GenePhor; Amersham
Pharmacia Biotech). To increase the quantity of
mutant DNA before sequencing, extra bands that
seemed to be migrating aberrantly from the SSCP gel
were excised and reamplified for 25 cycles under the
same conditions. The samples of aberrantly migrated
bands in the SSCP gel were analysed for sequencing
after the subsequent reaction. The sequence data were
collected by ABI Prism 310 Collection Software and
Sequence Navigator Software (Perkin Elmer, Norwalk,
CT, USA).

MRNA QUANTIFICATION VEGF

Total RNA from 33 samples and three normal skeletal
muscle samples was extracted using Trizol Reagent
(Invitrogen Corporation, Carlsbad, CA, USA), according
to the manufacturer’s protocol. Five microgram of RNA
from each sample were used for the subsequent reverse
transcription. After the reaction, RNase treatment was
performed to eliminate RNA.

Quantitative RT-PCR was performed using predevel-
oped TagMan assay reagents (VEGF; Hs00173626_m1
glyceraldehyde-3-phosphate dehydrogenase (GAPDH):
human GAPDH; Hs99999905_m1; Applied Biosys-
tems, Foster City, CA, USA) and an ABI Prism 7700
Sequence Detection system (Applied Biosystems). The
PCR reaction was carried out according to the manu-
facturer’s protocol. The standard curve was constructed
with serial dilutions of one of the ¢cDNA samples of
human normal skeletal muscle, and the data obtained
were standardized using data of the international
housekeeping gene, GAPDH. The final numerical value
(V) in each sample was calculated as follows: V = VEGF
mRNA/GAPDH mRNA value.

STATISTICAL ANALYSIS

A possible correlation between immunohistochemical
expression of widespread B-catenin nuclear expression
and VEGF was estimated by two-sided Fisher's exact
test. VEGF mRNA expression levels according to
the status of B-catenin mutation were compared by

© 2011 Blackwell Publishing Ltd, Histopathology, 59, 368-375.
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Mann-Whitney U-test. Probability values <0.05 were
considered significant.

Results
IMMUNOHISTOCHEMISTRY

Immunoreactivity of B-catenin was observed in the
nuclei and cytoplasm of fibroblastic tumour cells
(Figure 1). We defined more than 50% positive cells
with nuclear imunoreactivity as widespread B-catenin
nuclear staining (aberrant staining). The correlation of
B-catenin and VEGF expression is summarized in
Table 4. Thirty-five cases (56%) were judged as showing
widespread B-catenin nuclear staining. There was no
statistically significant correlation between the wide-
spread nuclear staining of pB-catenin and desmoid
tumour location (abdominal, intra-abdominal or extra-
abdominal). VEGF-positive cells also appeared to be
scattered evenly throughout the section (Figure 2), and
47 cases (73%) showed overexpression of VEGF. For each
location analysed individually (abdominal, intra-
abdominal or extra-abdominal), there was no significant
correlation between widespread B-catenin nuclear imu-
noreactivity and VEGF overexpression (Table 5). How-
ever, among all desmoid tumours, there was a
statistically significant correlation between widespread
B-catenin nuclear staining and VEGF overexpression
(P = 0.04, Table 5).

Concerning recurrent tumours, all 11 samples from
five cases showed widespread B-catenin nuclear imu-
noreactivity and VEGF overexpression. Four of five
samples of primary tumours that went on to recur were
positive for B-catenin, and all five primary samples were
positive for VEGF. There was no statistically significant

Figure 1. Immunohistochemistry of B-catenin.

© 2011 Blackwell Publishing Ltd. Histopathology, 59, 368-375.

Table 4. Immunohistochemistry in primary tumours

B-catenin

widespread VEGF

nuclear staining overexpression
Abdominal (n = 12) 7 8
Intra-abdominal (n = 9) 8 8
Extra-abdominal (n = 42) 20 31
Total (n = 63) 35 (56%) 47 (73%)

VEGF, vascular endothelial growth factor.

correlation between primary and recurrent tumours in
widespread B-catenin nuclear staining, and there was
no statistically significant difference between primary
and recurrent tumours in VEGF overexpression.

MICROVESSEL DENSITY

Microvessel density assessed by immunohistochemical
staining of CD31 immunohistochemistryranged from
1.5 to 19.25/0.26 mm? [mean + standard deviation
(SD): 9.68 £ 4.26/0.26 mm?*]. MVD in recurrent
tumours was significantly higher than that in primary
tumours (mean * SD: recurrent tumours, 13.97 +
5.32; primary tumours, 9.56 * 3.72; P = 0.02; Fig-
ure 3A) (recurrent case; Figure 4A, primary case;
Figure 4B). MVD in VEGF-positive samples tended to
be higher than that in VEGF-negative samples
(mean =+ SD VEGF expression (+), 10.62 + 4.41; VEGF
expression (—), 9.55 + 3.96; Figure 3B); however, this
difference was not statistically significant.
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Figure 2. Immunohistochemistry of vascular endothelial growth
factor.
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Table 5. Correlation between B-catenin widespread nuclear staining and vascular endothelial growth factor (VEGF)

overexpression
Abdominal Intra-abdominal Extra-abdominal Total
VEGF (+) VEGF (-) VEGF (+) VEGF (-) VEGF (+) VEGF (-) VEGF (+) VEGF (=)
B-catenin widespread nuclear staining
(+) 6 1 7 1 17 3 30 5
) 2 3 1 0 14 8 17 11
P =028 P=10 P=0.16 P =0.04

Correlation between

A MVD: primary vs recurrent B MVD and VEGF
25 25
207 T [ 207 -
151 - 15 -
o o T
s |t =
101 _I_ -~ 10 s
J T T
VEGF
Primary Recurrence 0 + -
(n=63) (n=11) (n=47) (n=16)
P=0.02 P=0.84

Figure 3. A, Microvessel density (MVD). MVD in recurrent tumours
was higher than that in primary tumours (P = 0.02). B, There was
no statistically significant difference between MVD in vascular
endothelial growth factor (VEGF) overexpression: samples and that in
VEGF-negative samples (P = 0.84).

B-CATENIN GENE MUTATION

Single-strand conformation polymorphism analysis fol-
lowed by DNA direct sequencing revealed B-catenin
mutation in seven cases in frozen materials (12 of 33
samples). There were seven point mutations of 22
primary cases (32%), all of which were missense
mutations. There was no statistically significant differ-
ence between tumour location and incidence of B-catenin
mutation. All cases with B-catenin mutation showed
immunohistochemical widespread B-catenin nuclear
expression and VEGF overexpression. There was no
statistically significant correlation between B-catenin
mutation and VEGF overexpression (P = 0.14, Table 6).

QUANTITATIVE ASSAY FOR VEGF MRNA

The analysed primary tumours were divided into two
groups according to the results of mutational analysis:
a B-catenin mutated group and a B-catenin wild-type

group. Figure 5 shows the boxplot of VEGF mRNA
expression in the P-catenin mutated group and the B-
catenin wild-type group (mutated group, 1.91 * 0.85;

ok
2
2
e

)

Figure 4. A, Extra-abdominal desmoid arising in the right shoulder
of a 25-year-old female. Microvessel density (MVD) in primary lesion.
B, Extra-abdominal desmoid arising in the right shoulder of a
25-year-old female. MVD in recurrent lesion.

© 2011 Blackwell Publishing Ltd, Histopathology, 59, 368-375,
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Table 6. Immunohistochemistry in primary tumours

VEGF VEGF
overexpression  overexpression
(+) =)

B-catenin mutation (+) 7 0

B-catenin mutation (=) 10 5

Total 17 5

P=0.14.

wild-type group 2.05 % 1.04). According to the
B-catenin mutation status, the VEGF mRNA expression
level demonstrated no significant difference (P = 0.96,
Figure 5).

Secondly, the analysed primary cases were divided
into two groups according to the state of recurrence: a
recurrent group and a non-recurrent group. Figure 6
shows the boxplot of VEGF mRNA expression in the
recurrent group and the non-recurrent group (recur-
rent group, 1.90 £ 0.89; non-recarrent group
2.02 + 1.07). There was no statistically significant
difference between recurrent and non-recurrent groups
(P = 0.89, Figure 6).

Discussion

We have investigated previously whether aberrant B-
catenin expression correlates with cyclin D1 overex-
pression in desmoid tumours.'®> In the B-catenin
mutated group, cyclin D1 mRNA expression was

(+) : B-catenin mutated group (n=7) ]

-catenin mutation
B-catenin [ (-) : B-catenin wild-type group (n = 15)

VEGF mRNA expression
5
4.
L. 31 I ‘{
O]
|
>
2.
2
0
+ —
P=0.96

Figure 5. B-catenin mutation. There was no statistically significant
difference between VEGF mRNA expression of the B-catenin mutated
group and that of the wild-type group (P = 0.96).

© 2011 Blackwell Publishing 1td, Histopathology, 59, 368-375.

(+) : Recurrent group (+)
(=) : Non-recurrent group (-)

Recl n (n=5)
ecurrence (n=17)

VEGF mRNA expression

(¢]

P~ =
o]

+ —
P=0.89

Figure 6. Recurrence. In the recurrent group, the VEGF mRNA
expression levels demonstrated no significant difference (P = 0.89).

significantly higher than that in the B-catenin wild-
type group.’* We have reported recently that MMP-7 is
a target gene of the Wnt/ B-catenin signalling pathway
in desmoid tumours, which is one of the factors in
recurrence.” However, angiogenesis also plays an
essential role in tumour progression, and is regulated
by VEGF.® In this study, we have demonstrated that
widespread B-catenin nuclear expression correlates
with VEGF overexpression in desmoid tumours, which
suggests that VEGF is one of the candidates for the
target genes of the Wnt/B-catenin signalling pathway
in desmoid tumours.

We have compared MVD between primary and
recurrent tumours and found that MVD in recurrent
tumours is significantly higher than that in primary
tumours. Yokoyama et al.® reported that high vascu-
larity gives the tumour active growth potential. Choi
et al.*® reported that angiogenesis is essential for breast
cancer progression and is regulated by VEGF, a target
gene of the Wnt/B-catenin signalling pathway. The
difference between MVD in VEGF overexpression sam-
ples and that in VEGF-negative samples was not
significant. However, MVD in samples with VEGF-
overexpression tended to be higher than that in VEGE-
negative samples in the present study.

In the present study, B-catenin mutation was identi-
fied in seven of 22 samples (31%), while Amary et al.
reported B-catenin mutation in 66 of 76 samples (87%)
and Lazar et al. reported B-catenin mutation in 117 of
138 samples (85%).*'® We found a low ratio of
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B-catenin mutation when we compared it with the
mutational analysis of Amary and Lazar. One of the
reasons for this may be that the methods of mutational
analysis vary. Saito et al.,**>'* using methods that are
similar to ours, reported B-catenin mutation in seven of
18 samples (39%) and in three of 12 samples (25%). In
another paper, B-catenin mutation was detected in
seven of 19 samples (38%, Heinrich).’” We may also
need to consider differences between patient ethnicities.
These show the data for oriental people as follows:
Miyoshi (54%, 22 of 42), Saito (39%, seven of 18; 25%,
three of 12) and Jilong (19%, 13 of 69).131%18.19
Others show the data for westerners as follows: Amary
(87%, 66 of 76), Lazar (85%, 117 of 138), Tejpar
(52%, 22 of 42), Abraham (45%, 15 of 33) and
Heinrich (38%, seven of 19).*16:17:2021 Therefore,
there may be differences between patient ethnicities.

We divided samples into two groups based on
B-catenin mutational analysis: the B-catenin mutated
group and the B-catenin wild-type group. Unfortu-
nately, we could not find a correlation between
B-catenin mutation and VEGF mRNA expression.
However, all cases with B-catenin mutation showed
widespread immunohistochemical B-catenin nuclear
expression and VEGF overexpression. In fact, the
results suggested that VEGF plays an important role
in infiltrative growth.

We found no significant difference between the
recurrent and the non-recurrent groups with respect
to the VEGF mRNA level. However, in recurrent
desmoid tumours there was high MVD and high
vascularity, suggesting that angiogenesis is an impor-
tant factor in tumour recurrence.

In conclusion, in desmoid tumours, widespread
B-catenin nuclear expression correlated with VEGF
overexpression, and MVD in recurrent tumours was
significantly higher than that in primary tumours.
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Ewing AME 7 7 SV —fEE (Ewing’s sarcoma
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Hﬁ FABMEMRE B IE, Askin EED 5B S

5, WTNDEE % I3/ 6 FFERANCH
L, ELOTEREEEWINEMERETDH
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BFTEFHDIZ & A EIERENIOERERZ &7 L
TEY, BIrEEZECC L FHEALICEET
H5b,

AT, ESFTRIEICBITA2FATAELE LT
DFMDOBENDOWTBRS,

I. ESFT i&BEDER

ESFT O K& % 5 % H Ewing AME X 1921
£\ Ewing" Iz X b Diffuse endothelioma of bone
ELTHID TEEINTERTH B0, ZDkh

Ryohei Yokoyama
* ENRBHSRE NN A v & — AR
(T811-1395 EEATEXE%H 3-1-1)
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EFRIT 10% IS ed o7z, 1960 FEMR XD
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Late Local Relapse of Malignant Peripheral
Nerve Sheath Tumor:
A Case Report

Akira Maekawa™, Kenjiro Nishida®, and Ryohei Yokoyama™

MEEBERIO TEU LR TRABHRzEL Lz LMROREMRHKOBIERMBREHEE
(MPNST) Z#E¥ U /2. 46 sl /2 BEER DN & W7, horner #URIZTHE. CT 1T T LHEMRE D EHERIC
R 2 = A L, BRPRATR S AINES I TR/ & R CRONFMESEBRIE R IR U7z, 18
Ft S CVbk A it b 2 D B SR AIIANTYSS T D vimentin & S-100 3BEETH - 72 2 &S MPNST &2
Wrlie. Filik D 86 & Ak, EHEEBEICHETEMNE 2780k, BREMIEMS L OFREmicd 0,
ZRRI A & ORI BRI T o 7z,

MPNST Qs D2 <% 2 EUPIICHEAEL SEMERBL THERET S I LRBMTHS. L,
FEFDIDICFEWLD TEULZHTHELZT DI E0HD, EHOREBKNLETHS.

We present a patient with malignant peripheral nerve sheath tumor (MPNST) of media-
stinum arising from the vagus nerve which developed seven years after the initial treatment. A
46-year-old woman underwent chemoradiotherapy followed by surgery for the primary tumor
under the incorrect diagnosis of non-small lung cell carcinoma. The patient developed local
reccurence 86 months after the first treatment. The reccurent tumor occurred in the operation
scar over the clavicle adhering to the periosteum of the clavicle. Although it is quite rare for
MPNST to reccur more than five years after the initial treatment, long term follow-up should
be necessary in MPNST as well as other soft tissue sarcomas.

Key worlds : soft tissue sarcoma (IR¥FMAIME), malignant peripheral nerve sheath tumor (HE{fsk
FYPRAEEIES), prognosis (F#)
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Successful Treatment via Chemotherapy for
Undifferentiated Pleomorphic Sarcoma
of Back with Pulmonary Metastasis:

A Case Report

Kenjiro Nishida*, Akira Maekawa*, and Ryohei Yokoyama*

LI U®Ic] BB L RN, CSEHENORBORUBELIZADO ST ZOFRIIARTH 5.
SEbNONEL, HiakE ERTERERGICEZ L ilkos B 2B MIE (undifferentiated pleo-
morphic sarcoma: UDPS) W) 2 BMAMEEMAMERE (MFH) 2L, AXF, FRUFIA1 2,
ARAT7 IR, FHNVNYY (MAID) ZHAWEEEREEZITY, BFER, WS EREEELE
FEW 2R L =D THRET S, [EF] 61iEBEME, 3MAMLVE LSRN Z8E. 17 AFNOEE
22 UMBOMRANIEFT. FESW O5R UDPS Tholkic®d, HEHENZELIxok, BHLIMGDR
Fifr U728, fiitd 2 W A TRIMAB I ORI OEi 2R L, W CT i< TRITE RS L UMW £ R
BN F T MAID §#E 4 3—2Wfr L 7= & 2 A M IR L iS22 EE Lz, #0758,
BT 60Gy DR KRR 21T\, X512 MAID %2 2 3— 238U 7z, EXhMESH 5 5 B OBAED Bk
DTN,

Prognosis of metastatic sarcoma remains dismal regardless of response to chemotherapy.
There were only a few patients surviving after complete remission of tumors. Herein, we present
a 6l-year-old male with undifferentiated pleomorphic sarcoma, so-called malignant fibrous
hisiocytoma (MFH) of the back. Local recurrence and multiple pulmonary metastases developed
two months after definitive surgery. Local and distant lesions responded_completely to chemo-
therapy consisting of mesna, doxorubicin, ifosfamide, and dacarbazine (MAID). Radiation ther-
apy at a dose of 60 Gy was- added to the site of local recurrence. The patient’s conditions
improved and no recurrence was seen even five months after completion of treatment.

Key words : soft tissue sarcoma (RHFPIME), undifferentiated pleomorphic sarcoma (R
BIANE), chemotherapy ({bZEJEIE), case report (EHIHE

F U & I

F4rb2 AN (undifferentiated pleomorphic
sarcoma: UDPS), 3 W % JE it {4 KA #ik 2K T
(MFH) (i pE o H TI3BBE D N TH 5.
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Syneovial hemangioma of the hip joint with pathological femoral
neck fracture and extra-articular extension
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Introduction

Synovial hemangioma is a rare benign intra-articular vas-
cular tumor that mostly occurs in the knee joint (97%);
only one case of synovial hemangioma in the hip joint has
been reported [1-7].

The common symptoms of synovial hemangioma are
persistent pain, limitation of motion, painful joint swelling,
nontraumatic recurrent hemarthrosis, and progressive joint
destruction due to nontraumatic recurrent hemarthrosis on
occasion. Although aggressive intra- and extra-articular
extensions invading adjacent bone and soft tissue structures
have been reported in some cases of synovial hemangioma in
the knee joint, no cases of severe bone destruction resulting
in pathological fracture have been reported [1-5, 8, 9].

The clinical features of synovial hemangioma in the hip
joint are not well understood because it is very rare and
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presents different anatomical characteristics from synovial
hemangioma in the knee [7]. Herein, we report a case of
invasive synovial hemangioma of the hip with pathological
femoral neck fracture and extra-articular extension, and
discuss the clinical features of this condition.

Case report

A 24-year-old man fell while riding a skateboard and
suffered from left femoral neck fracture. He had no past
history of trauma and no symptoms in the left hip joint. He
was referred to our hospital with a pathological femoral
neck fracture.

A plain radiograph of the hip joint showed fracture at
the base of the femoral neck with scalloping around the
femoral neck. Hypertrophic and osteolytic changes with
bony fragments were observed in the greater trochanter.
Cortical thickening was observed in the subtrochanter,
which was considered to represent a periosteal reaction
(Fig. 1).

Computed tomography (CT) images revealed a dense
area of soft tissue surrounding the femoral head and neck
beyond the capsule with bone scalloping of the femoral
neck. Irregular bone erosion with sclerotic changes and
bony fragments were observed from the base of femoral
neck to the trochanteric region. Calcification was not
detected in the soft tissue mass (Fig. 2).

Magnetic resonance (MR) imaging revealed an intra-
articular soft tissue mass surrounding the femoral neck,
which appeared as an intermediate signal intensity region
on T1-weighted images and a high signal intensity region
on T2-weighted images (Figs. 3, 4). The lesion exhibited
extra-articular extension into the adjacent soft tissue,
violating the bony attachment of the capsule.
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