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~3ORUFETO Y b, TOROHICHEST, —F  Z5E, FdRE CHHOEICL 3 A F A EoilivH°
DOEBEDREFIBERIIEBTABRTH B, £ HEF s A F VW I (differentially methy-
DA 7Y v MBEFE, BEORGAFEBICHT L  lated region : DMR) *2 D2 L THhb (HE4¥E-45
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A4y, FHEEY A v i—, 2¥T 2 ) %47, Beckwith-Wiedemann JEE#, Prader-WilifEf%#, Angelman
JE{EDRF, Siver-Russell SEERE, BIERFIRMBEIETE, R BressEs, RBKEFR, M, ERmihER
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Imprinting related diseases
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BEF 5. BWS OMETEE 1] i 4485 15.5 #%
(11pi55) #, 4 »FI 54 YFHRTHY, IGF2/
HIgF AL & KIP2/LITI F X 4 2B U<
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BHEP b &SET LILTENZTNRED A FNALRIEE R
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BEER, ATV T T BAA VEFEERHT S ICRT
HDILEHBEN.

A A
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LITITHA. KIPZEH A 79 VS +— ¥
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% (H1B). £FALYDICRIY, LITIEHKIEH S
DMR-LIT! (KvDMR1} T&5 (BiExFN{L, 2
HIEAFAAL). FEEEMC, DMR-LITINICRTH 5
S EMHEH SN T WA, FOHFEMICHL TR
MamnEd, A VAL—F =S84 L rd—LLT
#BY S LITI RNA HEXEHOA > 70 v bt
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KIPZALITIF A A 2 IGF2/HIGR A 1

B) C)

mat e

owALiTT]

/"—\_

1 [
pat —yrcfmpTiHKied Wf%} KULQTY frne pat 2

E1 11p15.5 1 27U L F ¢ o 755 & BIEEE
AY 11pIsEDA ¥ N F 4 ¥ FAL v, HARKICRERL, BiIDNA AFA{L, BHRDNAFEAF LT E
T, mat P BEET LA, pat I KET LN, T BHERH, AMRE O:ATLrEsO00BgRWT L
WEH. B, C) KIPZ/LITIRAA YEIGFZ/HIS R AL » O f ¥ 7Y ¥ 54 ¥ R0, Sidscsm O
JEAF{LDNA, @@ AFN{EDNA

* BWS&%@E?@%:’%’ & %ﬁ:‘%é‘s S UFEIR & DBSE

f{.':ﬁfx? BT BB ERA O CHUE (%) Bwsﬁéké:co&]ﬂﬂz
IGF/HIQR A 4 > HI9 DMR@?E)‘ %Mt ~10 EEMY A S (% Wﬂmsil{i@)
L.O1 of IGF2 10~15 BEE - EE - BRI
KIPYLITIF A4 ¥ DMR-LITIOfE A F 1L 50 RIRERAT - PRERAE A
pSTRO BT IR 7 BT - BEE - BOARE
Bl b AL Eig etk 1 fALEsy 4 v 3 — (pUPD) 15 HEEY AL - (REE - FREX
VFE AR EE - I8 1~2 TH
RERL ~15 T8

LOI : loss of imprinting

. ] ) Y uniparental disomy : pUPD) T, 2204 »71)
# 4 F§iEY 0V E— (uniparentat disomy : UPD)
—HDERR NOSERT BBARND. 2EED ) o
RIEREOLEFRIB RS 1/ Z— (paternal UPD : &Y, IGF2 LOL, HI9RMME, KIPZRBUHARDE
;(:upa) : aﬁemm;)ﬁfa E&fﬁ%;ﬂ%ggfj‘/ﬁ;ﬁ; SHEFEROND. WEETHEA, 1iplss OHfE

maternal UPD : mUPD} &W5 . REEOZR l .

SICHRANTASRESTL, 0 (YD) RBsoRETE | N H0AONS. Wilms S H19-DMR# A 5 M1t
2REBHOEBTUEBLTELIBEL, HERIROE % pUPD OHEIZFD Y A 7 B8 %Y, DMR-LITI
U RISEHDS.

L ) BAF MR Wilms EE SO ) X 2 BB B Y.
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UBE3A ATPC10
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B) PWS AS
P M P M P M P M P
() ¢ é () % é
A
mUPD (1> d BIETER Rk pUPD AT i i UBEFAER
TH TR
73% 25% 2% 0% 73% 2% 5% 20%

2 15qii-qi3 1> 775 2 THE L PWS/AS (DFEEIERE
A) 15q11-qI3 it BB HETORB Ay — b, 4 ¥ 7 F 1 > THEHNER ROLBETFOBREFHETRT.
HEZIC &ML, BIEDNA X FIU{t, BIDNASEXFbe®T. mat I BT LA, pat I XET L. :
BiEsE, B KRR, 4 TN 4 v IR o TR LRE, B) PWS/ASORERE. B 13X
Mg (P) %, [ iBdEkak (M) 25T

B3 Prader-Willi fEREF (PWS),
Angelman fEIRE: (AS)

PWS, AERE»SARMCBTZ2ETLRBR
RIETF, EMOGEEEE, HHREETS, HRMD
BIHEAMEAE - B, 3OS ESRET S,
~F, ASH, MERMENR, BEECAPA, EH
AT, BRELHEE 35, MEDEERMICE ]
B b5, HRSfESEecE, withd 15qll-q13At
HIERETFET, PWSTELET L vk, AST
BREE 7 L AOREFESONDS, ORI L RE
5, PWSIEXHERBETORECREL, AS
BHEABGEFORE CRETL I LARB IR
SEPEIT 15q11-qI3 i3 X RR ¥ L f{ET (MERNS,
MAGEL2 NDN, SNURF-SNRPN, snoRNAs) & Frit:
RUT ZET (UBE3A, ATPCIO) HEELTL ¥
TR T4 T VAL YFEEL, ATV T 2T
Ery— (IC) ko THMEATHEYY (2 A).
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1) A7V F 0 TS

ATy T4 7R ERE LOBE TR
SNURF-SNRPN @ Lifilc B kb oGl R IeHH o
B, COBMREOEN S, SNURF-SNRPN T
FU 1 EECAIKb LB IE VT4 v o8 F
— YRR TR A 700 PWS-ICT, Fi kD
35kb EFOS0bp FBP I VLT 1 v F T —
YERENTARDD AS-ICTHE I ERHLPIIR-
oo B ABRRROZ Y FF A v F NS
— Y OMEAFITIE PWS-ICH DMR  ($ftE X F 04k, &
ek A F L) FEET, £HARTOBEHEY—7
OREIITIE AS-ICHEN BRI EhTwizY, AS-IC
ORI DMR (BiEgE R F 4k, KXt A Fn4k)
BRRENAZE,HY, HTHEAR T AS-IC
WAF WAL TS BBFNAEL GRE, AF L
AS-ICHE Y R PWS-IC# A F WL EE B I EHTE
v, ZOIEAF VAL PWS-ICIR MR GO g
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T2 ¥4 TEMETS, snoRNAsDFA M EIETF
& LT SNURF-SNRPN DR K2 B RAES b 2k
RENFH ENE, ZOEEWIE UBE3A LHRET
Bz, HEM - BEENIC UBE3A ORI & IRE
LI fEtEad s, K, EERBECIZAS-ICH
FUALERT, $5 5 ARFHFEELTPWS-IC
AR LT AFVLERZ T, PWS-ICH A F
MMEZE W BRI Y £ TSR, BL0
BEEFRERL &\, SNURF-SNRPN & % O#iR1
IREH b BH L, MEE O UBE3A TFIH =
h4W8H+2Y. CoTFLel, HTERBRD
AS-ICH A FWALPIRS 754 <) — R AFfbe i
A, THALBWT AS-ICITH Y 2 HIRHTHEE
SRTwinI b, ERMICEERASL TV Y,
1) FEEEHEF

b LikgEE L ) Y R EROMIZ, 15FRE
HOUPD (PWS TR UPD, AS TIZHEUPD)
EASIIBITD UBE3AERIFEDOOHNE. PWSTD
BEFERIROP-TwEWY (F2B). i, £
HERT L snoRNAD, ke b=yt 74—2C
(5-HTcR) OEIRMA TS 4 2 v 7wl LintEn
5-HT, RO 74V 7+—sZnsesz L, PWS
BEOR T snoRNA DS LCESERITA V7 4 —
AWESLTWAILAREINLY. ZOBER,
PWS OERI BT b = AERERERORE & WL
TARIEEEAETA. —F, T ADWNIESIL Ubela
BAREEHCERICH I BHEL, oMb L SRR
AW BHRERT A EFB e Bo2?, ASD
ERDEEOIHMHREETTH Y, ANREHEPESD
ERGERORE L MET 2 2 LA UBRE.

B Silver-Russell fEREE (SRS)

FENREEEE, BHE, HEEEHES ERY
OREXFHUETHEERTHD, H10%OHEFI
7 HERGEROBE UPD HE D bh, REEELMER
BillEF L BRI BESEBRAETFONEITRE S h
72, 7pll.2-pl3 HEWMFEEMF & 7q31-qter DFRHEI
B UPDEMA D LMERFREEME LTER SR
7= Tpli2-pl3iciy, MRMEFEFHEIIESGLTEERE
S5 GRBIODHEET A, ¥V A Grblo@3 8
BT, L FGRBIVIEBEALOMETHT L
NEBTD (74 V74— 2BRMCKEEGTEER

190¢1210) EIRFEZE Vol 24

M, BRRTHXEREEZRT). 703213, LHRH
%% MEST (PEGI), MESTITI, COPGZ COPG2ITI,
BHERBT 2 CPALHFEEL, <7 AOFN 5 Mest
HERREFLELLA TV LbL, BElCBy
T GRBIOR® MESTOERNPRODPBRWI &, ICR
FELRLDMRIEFRFBD ARV Ehb, SRS
EORGEEIR SR T WY W @58, HI9-DMR
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BRIEF REPORT
Ewing Sarcoma/Primitive Neuroectodermal
Tumor of the Kidney in a Child

Miho Maeda, mp,’* Akio Tsuda, o, Shingo Yamanishi, mp,” Yoko Uchikoba, mp,’
Yoshitaka Fukunaga, mp," Hajime Okita, mo,” and Jun-ichi Hata, mo®

A 6-year-old female was admitted with abdominal pain and a
mass in the right abdomen. Her laciose dehydrogenase level was
1,200 /L, and neuron specific enclase was 120 ng/ml. Computed
tomography scan confirmed a large right renal mass with necrosis. A
right radical nephrectomy was perdarmed. The tumor was comple-
tely encapsulated. Based on small round cell histology, strong MIC-2

Key words: electron microscopy; Ewing sarcoma/primitive neurcectodermal tumor; EWS-FLI-1; immunochistochemistry; kidney

(CD399) positive tumor cells, and EWS-FLI-1 fusion transcript, Ewing
sarcoma/primitive neurcectodermal tumor of the kidney was
diagnosed. Induction and follow-up with seven cycles of chemather-
apy were given after surgery. She has had no evidence of recurrence
90 months from diagnosis. Pediatr Blood Cancer

@ 2006 Wiley-Liss, Inc.

INTRODUCTION

Ewing sarcoma/primitive neuroectodermal tumor (ES/
PNET) of the kidney is a rare and highly malignant neoplasm.
1t affects young adults, and only a few pediatric cases (younger
than 15 years) have been reported {1-9]. ES/PNET arising
in the kidney act aggressively and show poor response to
therapy {1]. ES/PNET of the kidney needs to be differentiated
from other small round cell tumors of the kidney, because each
type of tumor is treated differently. The diagnosis of this
neoplasm is currently based on a corbination of light micros-
copy, immunochistochemistry, electron microscopy, chromo-
somal analyses, and specific chimeric transcripts. Our patient,
who was diagnosed by histochemistry and molecular biology
analysis of the resected kidney and treated with chemotherapy,
has remained alive more than 90 monthé after diagnosis.

CASE

A 6-year-old female was admitted to our hospital with
abdominal pain and an abdominal mass. On physical
examination, a large and firm mass was evident in the right
abdomen. Laboratory evaluation showed a lactate dehydro-
genase level of 1,200 1U/L (normal 218—-411 IU/L}, a neuron
specific enolase level of 120 ng/ml (normal <10 ng/ml), and
ferritin level of 160 ng/ml (normal 15-89 ng/ml). Urine
catecholamine levels were within normal limits. Abdominal
computed tomography (CT) scan confirmed a large right
renal mass with areas of necrosis and bleeding. There was no
gbvious lymphadenopathy and no intra-abdominal metas-
tasis. Bone scintigraphy and CT scan of the thorax did not
detect metastasis.

A right radical nephrectomy was performed. The tumor
involved a large portion of the lower part of the kidney. The
tumer was completely encapsulated and was 5.0 x 4.5 x
4.5 cm. Lymph nodes were negative for malignancy.
Histologic examination revealed a small round cell tamor

© 2006 Wiley-Liss, Inc.
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with massive necrosis, but no rosette formations. Periodic
acid-Schiff (PAS) staining revealed diastase sensitive
material in the tumor cell cytoplasm. Immunohistochemistry
revealed that turnor cells were strongly positive for MIC-2
{CD99) as well as vimentin. The tumor cells were negative
for chromogranin A, neurcfilament, and synaptophysin.
Electron microscopic examination showed a high nuclear-
cytoplasm ratio and aggregated glycogen granules in the
cytoplasm (Fig. 1A). A higher magnification of tumor cells
showed neurosecretory-type granules, microtubules, and
desmosome-like structures (Fig. 1B). The expression of
EWS5S-FLI-1 fusion transcript was demonstrated by molecular
biology (Fig. 2). A single 330 base pair cDNA product was
detected by ethidium bromide staining, corresponding to the
EWS-FLI-1 as previously reported by Sorensen et al. [10].
Direct DNA sequencing confirmed the presence of a fusion of
EWS exon 7 to the FLI-1 exon 6. Unfortunately chromoso-
mal findings failed because proliferation of the twmor cells
was poor. According to results on small round cell histology
and immunohistochemical profiles, electron microscopic
findings, and EWS-FLI-1 fusion transcript, the tumor was
diagnosed as an ES/PNET of the kidney. Therapy was
initiated with 1.5 g):n/m2 vincristine on days 1, 8, 15, 22, 29,
and 36; 500 mg/m? cyclophosphamide on days 2, 9, 30, and
37; and 0.45 mg/m? dactinomycin on days 16-20 for
induction and then a total of seven cycles of 4-drug
chemotherapy, consisting of 1.5 gm/m? vincristine on days
1, 15,22, 29, 36, and 43; 0.45 mg/m® dactinomycin on days
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Fig. 1.

Ultrastructural findings in the tumor cells. A: Tumor cells are oval and small (about 8-10 pm in a diameter). Nuclear-cytoplasm ratio

is high. Nucleus has a few heterochromatin, Aggregated glycogen granules (gly) are observed in the cytoplasit. Ly, lymphocytes; N, nuclei.
B: Neurosecretory granules (asterisks), microtubules (arrows), and desmosome-like structures (arrowheads) are observed in the tumor cells under

higher magnification.

[-5; 500 mg/m2 cyclophosphamide on days 16, 23, 30, 37,
and 44; and 60 mg/m® doxorubicin on day 44 after surgery.
She had no serious adverse effects during chemotherapy. She
had no evidence of recurrence after 90 months from diagnosis
and no late effects have been noted.

DISCUSSION

Though the existence of renal PNET was reported in 1975
in a review of pediatric PNETs [11], only a small number of

@174 positive patient posilive negative negative
qontrel contral  conwro!  control
(Ew2}

Fig. 2. A single 330 base pair transcript is detected in the patient
sample following reserve transcriptase polymerase chain reactor (R1-
PCR) performed on RNA extract from tumor tissue,
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cases have been reported. Recently, Parham et al. {12] from
National Wilms Tumor Study Group Pathology Center
reported that 79 of 146 cases of primary malignant neuro-
epithelial tumors of the kidney in adults and children were
considered to be ES/PNET. Follow-up information, however,
was only provided for 14 of 146 cases, and it is unclear which,
if any, of those were actually ES/PNET [8]. Pediatric cases
{younger than 15 years old) of ES/PNET of the kidney are
extremely rare, and only ten cases have been reported
previously [1-9]. Clinical characteristics, pathologic fea-
tures, treatments, and outcomes of those cases ae summar-
ized in Table 1.

Several approaches can be used to arrive at a diagnosis of
ES/PNET. The first approach is light microscopic examina-
tion of tumor tissue including imowmohistochemistry, These
tumors consist of primitive-appearing round cefls with high
nucleus to cytoplasmic ratios. The immunohistochemical
features of ES/PNET are positive for CD99 (MIC2); how-
ever, expression of CD9Y is by no means specific for ES/
PNET among round cell tumors [13]. Although FLI-1 is a
variable histochemical marker for ES/PNET, it is also
positive in lymphoblastic lymphoma [14]. In contrast, WT-
1 is a positive marker of Wilms tumor and desmoplastic
round cell tumors, whereas it is a negative marker for BES/
PNET, neuroblastoma and rhabdomyosarcoma. The second
approach is electron microscopic examination of tumor
tissue. Electron microscopic features include a specific high
nuclear-cytoplasm ratio and aggregated glycogen granules in
the cytoplasm. Neural differentiation appears on some cells
with polar processes, which may contain microtubules or
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neurosecretory glands [15). The third approach is chromo-
somal translocation, such as t(11;22) {q24;q12) which is
positive in 88-95% of ES/PNET cases [16]. The final
approach involves a molecular biologic examination. 1n 90—
959% of cases of ES/PNET, the chimeric transcript is EWS-
FLi-1; the remaining 5-10% are EWS-ERG. Other tran-
scripts, including EWS-ETV! and EWS-EIAF, have also
been reported [16].

In terms of prognosis, the 5-year disease-free survival rate
of ES/PNET is 45—-55% [17], but the prognosis of ES/PNET
of the kidney appears worse [1,18]. In pediatric cases
(Table 1), 5 of 8 patients were alive when the cases were
reported; however, 1 patient (no. 6) was alive with disease, 2
patients (no. 3 and no. 5) were followed-up only for 6 and 8
months, and 1 patient was under treatment (no. 9). The
follow-up duration was not described in this case. Only 2
patients (no. 8 and our case) were alive hfter 5 years. For 2
patients, it was not defined whether they were alive or not
(Table 1), Yimenez et al. [8] described that 3 of 11 patients
were alive for 4-64 months, and 5 patients had local
recurrence or distance metastasis then died of their disease,
and 3 patients were lost to follow-up. Most of the recent
therapeutic protocol for children with ES/PNET consists of
vincristine, doxorubicin, cyclophsphamide, ifosphamide,
and etoposide. Radiation and surgery have been used; some
patients have been treated with myeloablative chemora-
diotherapy followed by autologous bone marrow rescue. In
spite of a lack of radiation therapy and our not using
ifosphamide and etoposide for chemotherapy, our patient has
survived for a relatively long period with ne recorrence.
Possible reasons for this good outcome might include the
pathologic features of the tumor, the well-encapsulated
nature of the tumor with no involvement beyond the capsule
and the accurate diagnosis followed by prompt treatment
with chemotherapy. Several approaches including cytogene-
tical methods are important for early, accurate diagnosis of
ES/PNET.
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Desmoplastic small cell tumor of soft tissue: Molecular variant of

EWS-WTT1 chimeric fusion
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A 7-year-old girl was hospitalized because of a tumorous
mass in her left periorbital region. The tumor was removed
by local excision. The soft-part turmor recurred in the parotid
gland region 4 months later, and a second recurrence was
noted on the left side of the neck 3 years and 3 months
thereafter. The patient had not received chemotherapy or
local irradiation. Histological and immunohistochemical
examinations of the recurrent masses revealed morpholog-
ical characteristics of small cell proliferation with desmo-
plastic stroma that were similar to those of the initial tumor.
The cellular components showed immunoreactivity for
desmin, cytokeratin, vimentin, and epithelial membrane
antigen in part, but the cells were negative for myogenin,
CD99, and neuron-specific enolase. These findings sug-
gested a diagnosis of desmoplastic small cell tumor,
despite its extra-abdominal location. The histological diag-
nosis was confirmed by reverse franscriptase polymerase
chain reaction, which demonstrated an EWS-WTT chimeric
fusion gene. An in-frame fusion of EWS exon 9 and WTY
exon 8 was subsequently identified by cloning and
sequencing. The chimeric fusion gene might be related to
the tissue-specific phenotype of desmoplastic small cell
tumots, although further investigation of this speculation is
necessary.
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Desmoplastic small cell tumor (DSCT) occurs usually in the
intra-abdominal region of children or adolescents and con-
sists of proliferating small cells with a desmoplastic stroma.
DSCT is also characterized by the presence of an EWS-
WT1 chimeric fusion transcript, typically confirmed by
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reverse transcriptase—polymerase chain reaction (RT-PCR).
Tumors with similar histological appearances have been
reported in other soft tissues,' but such tumors are
extremely rare. Here, we describe a patient with a desmo-
plastic small cell tumor that developed primarily in the orbital
soft tissue.

CLINICAL SUMMARY

A 7-year-old girl complained of an insidious swelling in
the soft tissue of her left upper eyelid. On hospitalization,
a reconstructed CT image revealed a partially calcified,
low-density mass in the upper lateral aspect of the left
orbital region (Fig. 1). The mass was excised surgically. The
patient was not treated with systemic chemotherapy or local
irradiation.

Four months after the initial surgery, a local recurrence
was detected in the left periorbital region. A CT image
revealed an irregular mass, measuring 26 x 20 mm in great-
est diameter, with cenfral low-density and calcified foci; the
mass was located near the upper aspect of the left parotid
gland (Fig. 1). Systemic gallium citrate scintigraphy demon-
strated an abnormally localized accumulation at the mass
lesion, but no distant metastases were noted. The local tumor
was completely re-excised surgically, and the patient was
carefully followed thereafter. Chemotherapy or irradiation
was not performed.

Three years and 3 months later, at the age of 11 years, the
patient was again hospitalized because of a second recur-
rence in her left lower neck region. CT showed a tumorous
lesion located between the left lower margin of the parotid
gland and the piriform fossa. The main cervical recurrent
tumor and nodal metastases were removed. The tumorous
tissue weighed 38.9 g in total. The patient has been followed
for 8 months and has shown no signs of local recurrence,
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Figure 1

Radiolegical appearance. (a) The initial tumor mass
(arrow) is visible in the left upper lateral aspect of the orbital region
as a partially calcified, low~-density mass on a CT image. (b) CT of
the first recurrence showing an irregular mass (arrow} with a centrai
low-density area near the upper aspect of the ieft parotid gland.

although the possibility of future recurrence cannot be ruled
out,

PATHOLOGICAL FINDINGS

A conventional morphological examination was performed
using formalin-fixed paraffin sections stained with HE.
Histological examination of the primary tumor suggested
an epithelial neoplasm, like a lacrimal gland carcinoma or
an adenoid cystic carcinoma, or a rhabdomyosarcoma or
metastasis of an abdominal tumor. The first recurrent tumor
was characterized by conspicuously atypical small cell
proliferation, forming solid celiular nodules or trabecular,
basalioid epithelial lesions, and was accompanied by prom-
inent interstitial fibrous intervention (Fig. 2). The tumorous
tissue was intermingled with the ducts of the parotid gland,
and the tumor itself was located adjacent to the serous
acini of the parofid gland. The second recurrent main tumor
exhibited diffuse cellular proliferation but did not have a
desmoplastic stroma. The nodal metastases in the lower
portion of the left neck, however, exhibited a distinct desmo-
plastic morphology similar to that of the first recurrent

tumor. These histelogical findings were consistent with a
desmoplastic small cell tumor of soft tissue with divergent
differentiation, and were almost identical to those of the ini-
tial orbital tumnor.

Immuncohistochemical study

The immunchistochemical investigation was performed using
formalin-fixed, paraffin-embedded tissues and the streptoa-
vidin—biotin peroxidase indirect method. Primary antibodies
were prepared against the foliowing antigens: desmin
{clone DE-R-11, diluted 1:50; DakoCytomation, Glostrup,
Denmark), cytokeratin (AE1/AES3, diluted 1:50, proteinase
K-treated; DakoCytomation), vimentin (Vim3B4, diluted 1:50,
microwave-treated; DakoCytomation), epithelial membrane
antigen (EMA; E28, diluied 1:50; DakoCytomation), myoge-
nin (FSD, diluted 1:50, microwave-treated; DakoCytemation),
WT1 (C-19, diluted 1:50, proteinase K-treated; Santa Cruz
Biotechnology, Santa Cruz, CA, USA), CD99 (F&D, diluted
1:50; DakoCytomation), sarcomeric actin (o-Sr-1, diluted
1:40; DakoCytomation), CD45 {T29/33, diluted 1:50; Dako-
Cytomation), glial fibrillary acidic protein (GFAP; 6F2, diluted
1:50, microwave-treated; DakoCytomation), neuron-specific
enolase (NSE; BEBS/MNC/VI-H14, diluted 1:50; Dako-
Cytornation), S-100 protein (rabbit palyclonal, diluted 1:400;
DakoCytomation), Ki-67 antigen (MIB-1, diluted 1:50,
microwave-treated; DakoCytomation), and P53 (PAb240,
diluted 1:50, microwave-treated; DakoCytomation).

The solid areas of the first and second recurrent tumors
were positive for vimentin, but the trabeculae were negative.
In contrast, the trabecular or epithelicid components were
positive for EMA, but the solid cellular area was negative.
Distinct positive immunoreactivity for desmin and cytokeratin
was expressed in the cytoptasm of the small tumor cells in
both the solid cellular and trabecular architectures (Fig. 3).
No evidence of myogenin, WT1, CD99, sarcomeric actin,
CD45, GFAP, NSE, or S-100 protein positivity was seen. Ki-
67 labeling index was 40-60% in the solid area of tumor and
10—20% at the trabeculae. P53 labeling index was <1-5%.

Electron microscopy

The electron microscopy specimens were prepared using
conventional 2% glutaraldehyde and 1% osmium tetraoxide
fixation followed by epoxy embedding. Ultrathin sections
stained with uranyl acetate and lead citrate were then
observed using a JEM 1010 transmission electron micro-
scope (JEOL, Tokyo, Japan).

The tumor cells were characterized by prominent desmo-
some-type intercellular junctions with fonofilaments (Fig. 4).
A small amount of intermediate fibrils without striated muscle
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