of chemotherapy and concurrent thoracic radiotherapy in
elderly patients with LD-SCLC, 13-25% long-term survi-
vors were noted (12,13). Thus, the optimal number of
chemotherapy cycles in the elderly should be investigated
in future trials.

Thoracic radiotherapy with accelerated hyperfractionation
at a total dose of 45 Gy in 30 fractions, the standard sche-
dule for LD-SCLC, was associated with grade 3—4 esopha-
gitis in as high as 32% of the patients and grade 4
leukopenia in 44% of the patients (2,3,5). Thus, the con-
ventional schedule at a total dose of 45-50 Gy in 25 frac-
tions might be preferable in the elderly (3). The severity
of esophagitis is ~also influenced by concomitant
chemotherapy, the treatment schedule and the timing of
thoracic radiotherapy.

In conclusion, concurrent chemoradiotherapy promises
to offer long-term benefit with acceptable toxicity in
selected patients of LD-SCLC aged 75 years or older. The
optimal schedule and dose of chemotherapy and thoracic
radiotherapy still remains to be established in this patient
population.
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Diffuse-type giant cell tumor/plgmented villonodular synovms
arising in the sacrum: Malignant form
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Diffuse-type giant cell tumor (GCT)/pigmented villonodular
synovitis (PVNS) in the axial skeleton or spine is rare.
Herein is reported a case of diffuse-type GCT/PVNS involv-
ing the sacrum and the fifth lumbar vertebra, in- which the
patient developed regional lymph node swelling after
recurrence. The recurrent tumor was fourd to have atypi-
cal histological features such as spindle cell morphology,
cytological atypia and high mitotic rate, which are compat-
ible with the diagnostic criteria of secondary malignant

- diffuse-type GCT/PVNS. Although the nodal lesions were
not -sampled hlstologlcally, the clinical and histological
features indicate that the current case is an example of
malignant diffuse-type GCT/PVNS. This case is considered
to be the first case of malignant diffuse-type GCT/PVNS in
the spine, ‘because no such lesions have been previously
reported in the axial skeleton or spine. Careful surveillance
should be required for diffuse-type GCT/PVNS ansmg at
unusual site.

Key words: malignant diffuse-type giant cell tumor, metastasis,
pigmented villonodular synovitis, sacrum, spine

Diffuse-type giant cell tumor (GCT), which is a synonym of
pigmented villonodular synovitis (PVNS), usually arises from
the joint spaces in large joints, such as knee and hip.' His-
tologically, the lesion is villous and infiltrative. Characteristi-
cally, it has a pseudoglandular or pseudoalveolar pattern.'?
The tumor is mainly composed of small or large histiocytic
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" celis and giant cells. Local recurrence is common, and it often

disturbs the function of the joint.
Diffuse-type GCT/PVNS rarely affects the splnal vertebra,
wherein it arises from the articular facet jomt % Half of the

" lesions have been reported to occur in the cervical spine.

Radiographically, it is a destructive and osteolytic lesion
invoiving the posterior facet joint, accompanied by a soft-
tissue component. The recurrence rate has been reported to
be 18%.% Its lumbo-sacral involvement is relatively rare.
Herein we report a case of PVNS that mainly involved the
sacrum with a large osteolytic lesion, where the patient devel-
oped. regional lymph node swelling after recurrence. The
histological features_' of the fecurrent tumor were convincing
evidence of secondary malignant form of diffuse-type GCT/
PVNS. To the best of our knowledge there have been no
previous reports of malignant diffuse-type GCT/PVNS mvolv-
ing the spine and axial skeleton.

CLINICAL SUMMARY

A 53-year-old woman complained of a 5 month history of
numbness and pain from the left buttock to the lower leg.
Muscle weakness of the lower extremities was not apparent.
Laboratory data showed no remarkable changes. Plain radi-
ography showed an irregular osteolytic lesion with. cortical
destruction in the left side of the sacrum. CT revealed an

- osteolytic lesion in the lateral vertebra and facet of S1, asso-

ciated with a posterior soft-tissue mass, which measured
5 x 4 cm (Fig. 1a). Magnetic resonance imaging (MRI) dem-
onstrated a mass on T1-weighted imaging (WI) of low inten-
sity (Fig. 1b) and on T2-Wi of intermediate intensity. The
mass involved the S1 and L5 vertebral body, and was extend-
ing toward the posterior elements of the vertebra and poste-
rior soft tissue. The tumor also involved the facet joint
between S1 and L5. Bone scintigraphy showed no abnormal
uptake, except for the lumbo-sacral area. After open biopsy,
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Figure 1
with a posterior soft-tissue mass (arrows). (b)’ Magnetrc resonance
.T1-weighted image of a mass lesion in the vertebral body and pos-
terior elements of S1 and.L5 (arrows).. -

(a) CTofan osteolytrc lesion in the Iamrna and facet Jornt

tumor reséction and curettage followed by auto- boné"graft
were-performed. Ten months: after the surgery, local ‘recur-

rence was detected on"MRI and en bloc resection was per-

formed for the recurrent tumor. Follow-up MRI demonstrated
a-second recurrence and swélling in the left inguinal (Fig. 2a)
and- para-aortic (Fig. 2b) lymph nodes, 7 months after the
second surgery. However, these nodal lesions weré not
sampled histologically. The patient uridérwent chemothérapy
(high-dosé ifosphamide, cyclophosphamide, adriamycin, vin-
cristine) for both the ‘recurrencé and the possrbllrty of the
nodal metastatic lesions.

_ PATHOLOGICAL FINDINGS
Grossly, the fragmentally resected initial surgical spécimen
was a brownish color with focal whitish or yellowish areas.
Microscopically, biopsy and resected specimens indicated
essentially the same findings. Although a typical villous
pattern was not evident, a pseudoglandular pattern was seen
on low-power view (Fig. 3a). The tumor was mainty com-
posed of histiocytic cells with eosinophilic cytoplasm, accom-
panied by hemosiderin deposits in their cytoplasm (Fig. 3b).
Osteoclast-like multinucleated giant cells were scattered
throughout the lesion {Fig. 3c). Aggregates of xanthoma cells
(Fig. 3d) and chronic inflammatory infiltrate were also promi-
nent throughout the tumor. Mitotic figures were occasionally
seen (0-1/10 high-power fields (HPF)), but abnormal ones
were never detected. The recurrent tumor had a nodular and
infiltrative growth pattern (Fig. 4a). The tumor was mainly
composed of a cellular proliferation of rounded or oval cells
with deeply eosinophilic cytoplasm and mild nuclear pleomor-
phism (Fig. 4b), accompanied by scattered osteoclast-like
multinucleated giant cells. Focally, short spindle-shaped cells

" were arranged in fascicles (Frg 4c). Mitotic figures were fre-

quently seen (38/10 HPF). No tumor necrosis was detected
in any part of the tumor. Immunohrstochemlcally, mono-
nuclear cells and osteoclast-like multinucleated giant cells of
the primary tumor were posmve for CDGB (KP-1; 1:300; Dako
Cytomation, Glostrup, Denmark) Mononuc|ear histiocytic

cells had no rmmunoreactrvrty for desmin (D33; 1: 100; Dako
) Cytomatron) ‘or $-100 protein (polyc|onal 1 :400; Dako Cyto-
"mation). A total of 5.6% of the mononuclear ceIIs of the

primary tumor were posrtlve for K| 67 (MIB 11 100 Dako
Cytomatron) ‘Only smaII numbers of mononuclear cells in the
recurrent tumor were posrtrve for CD68 whrle multrnucleated
giant cells were constantly posrtrve for CD68 ‘A total “of
21.25% of the mononuclear cells were posrtrve for Ki- 67 in

‘the recurrent tumor (Fig. 4d) No tumor cells in the prrmary or

recurrent tumor were |mmunoreact|ve for p53 (PAb 1801;
1:100; Oncogene’ Research Products San Drego CA)

Drscus"smN"‘

The occurrence ‘of drffuse type GCT/PVNS in the sprne is
rare. The vast majonty of’ the cases affect the cervical and
lumbar regrons (41%). 3 The current case occurred malnly in
the “sacrum, but’ also rnvolved the frfth Iumbar vertebra

‘Accordrng to Grannrnr et al, only three cases mvolved the

L5-S1 region.®® Prevrously reported cases of splnal drffuse-
type GCT/PVNS frequently involved the facet joint, therefore
sprnal diffuse- type GCT/PVNS is consrdered to orlgrnate from
the synovral membranes that ||ne the dlarthrodral joints of the
vertebral arches The left facet Jornt between L5 and S was
also affected in the present case. The symptoms and srgns of

o e . © 2007 The Authors
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Figure 2 Magnetic resonance imaging of multi-nodular swelling of the (a) left inguinal (arrow) and (b) para-aortic (arrow) lymph nodes,
indicating lymph node metastases. -

spinal diffuse-type GCT/PVNS were similar to those of other
spinal epidural tumoral masses, according to their location.
The present case mainly presented sciatica. Concermning the
clinical outcome, Giannini et al. reported that although the
local recurrence rate was relatively high, repeated surgical
excision appeared to be curative.?

Anatomically, the present case had an osteolytic ‘lesion
without mineralization mainly in the sacrum. Therefore, con-
sidering the histological features, the differential diagnosis of
the current primary lesion are giant cell-containing osteolytic
lesions, including GCT, aneurysmal bone cyst (ABC), chon-
droblastoma, chondromyxoid fibroma, gieint cell reparative
granuloma, brown tumor and osteoclast-rich osteosarcoma.
" The sacrum is the most common primary site in the axial

skeleton of GCT. GCT frequently contains aggregates . of
-foamy cells as seen in diffuse-type GCT/PVNS. However,
GCT usually involves the vertebral body and its, multicentric
occurrence is very rare, _
Malignant diffuse-type GCT/PVNS or malignant giant cell
tumor of tendon sheath (GCTTS) is an extremely rare
condition®"" and its definition is given as a benign GCTTS or
diffuse-type GCT/PVNS, which coexists with frankly ‘malig-
nant areas, or given as the ongmal lesion is typically bemgn
GCTTS or diffuse- -type GCT/PVNS with a recurrent lesion
that appears to be malignant.29 Accordlng to Bertoni et al.
75% of cases occur in the knee joint.? Half the patients with
malignant diffuse-type GCT/PVNS develop distant metasta-
sis and die of the disease, thus making it a.very aggressive
malignant tumor. Based on pathologxcal features and clinical
presentation, there is a possnbmty that the present case is an
example of the latter condition because of the regional lymph
node swelling and malignant h|stology in the recurrent lesion.

© 2007 The Authors
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Most cases of malignant diffuse-type GCT/PVNS have been
reported to occur in largé joints in the extremities such as the
knee, ankle or foot.®° The present case affected mainly the
sacrum and the fifth lumbar vertebrae. There have been no
case reports of malignant diffuse-type GCT/PVNS arising in
the axial skeleton or spine.

~ 'Bertoni et al. documented eight cases of malignant diffuse-
type GCT/PVNS and stated that the important histological

" teatures of malignancy were (i) a nodular or solid infiltrative

pattern; (ii) large, plump, round or. oval cells with deep eosi-
nophilic cytoplasm and -indistinct borders; (iii) large nuclei
with prominent nucieoli: and (iv) necrotic areas.® Although the
present recurrent tumor had no necrotic areas, a nodular and
infiltrative growth pattern, and cellular proliferation of rounded

-or oval cells were both evident. In addition, mitotic figures

were frequently seen (maximum: 38/10 HPF) and cellular
fascicles of spindle-shaped cells. were noted in part. Somer-
hausen and Fletcher rewewed 50 cases of extra-articular
diffuse-type GCT/PVNS -and found seven cases of
malignant/atypical histological features and/or malignant
behavior.'® Among them, two patients developed distant
metastases. One patient had spindle cell morphology with
high mitotic activity (up to 25/10 HPF) at the primary site,
whereas the other patient had the usual benign morphology,
even at the metastatic-_sife. Somerhausen and Fletcher
stated that atypical features such as increased mitotic activ-
ity, necrosis, spindle morphology and cytological atypia are
not indicative of malignancy when present individually. The
highest mitotic count was 26/10 HPF in their. series. In the
present case, there was an invasion into the medullary cavity
of the sacrum in the primary tumor. Moreover, the present
case also had combined. histological-atypical-features com-
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Figure 3 (a) Pseudoglandular pat-
tern of the primary benign diffuse-type
giant cell tumor/pigmented villonodular
synovitis on low-power view. (b)
Rounded or polygonal -mononuclear
cells with eosinophilic cytoplasm
and intracytoplasmic hemosiderin. (c)
.Scattered osteoclast-like muitinucle-
ated giant cells. (d) Aggregates of xan-
thoma celis intermixed with rounded
cells.

Figure 4 (a) Nodular or infiltrative
growth pattern of the recurrent
tumor in the fibro-collagenous tissue.

" '(b) Rounded mononuclear cells with
- deeply eosinophilic cytoplasm showing
mild nuclear pleomorphism. (c) Cellular
proliferation of ovoid or short spindle-
shaped cefls in a fascicular arrange-
ment. Note the frequent mitotic figures
in these cells. (d) High proliferating
activities as shown by frequent Ki-67-
positive cells (21%). =

prising spindle cell morphology, cytological atypia and a very In conclusion, we dé'_scribe a .case of PVNS arising in the
high mitotic rate in the recurrent tumor. Therefore, the clinical sacrum, with malignant histology after local recurrence. It
and histological features of the current case confirm that this was difficult to predict its aggressive biological behavior
is an example of malignant diffuse-type GCT/PNVS. - when reviewing the histological findings of the primary

. . ©2007 The Authors
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tumor, therefore careful surveillance is required for
histologically typical diffuse-type GCT/PVNS arising at an
unusual site.
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T Wo Cases of Hodgkin’s Lymphoma Developed Second Malignancy
after Completion of the Treatment
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Akihiro Ino,” Ken-ichi NisHIYAMA™ and Jun OKAMURA™
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Abstract Case 1 is a 34-year-old woman who developed Hodgkin’s lymphoma (HL) of stage III at 16 years of age
and received chemoradiotherapy. The disease relapsed at 19 years of age and underwent second-line chemotherapy in
combination with splenectomy and radiotherapy. At 33 years of age, 13 years after completion of the treatment of HL,
she developed an undifferentiated sarcoma. Therefore, she received chemotherapy and surgery and remained in com-
plete remission (CR) for more than 52 months. Case 2 is a 20-year-old man who developed HL of stage III at 4 years
of age and received chemotherapy without radiotherapy, concerning the risk of late adverse effect. At 20 years of age,
14 years after completion of the treatment of HL, he developed a non-Hodgkin’s lymphoma (NHL) of gastric mucosa
for which chemo- and radiotherapy were administered, resulting in CR for 13 months. In Western countries, the re-
ported incidence of second malignancy after the treatment of HL is so high that 20% of HL patients died of second ma-
lignancy. On the other hand, only a few patients with second malignancy after HL were reported in Japan. Because
of low incidence of HL compared to Western countries, the long-term follow-up system is not yet established in Japan.
Therefore, the number of second malignancy among survivors of HL would increase in the future when a nationwide
follow-up system is organized.
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Fig. 1 Endoscopic examination of case 2 showed the
ulcerative lesions (arrow) on the posterior wall in the
corpus of the stomach
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Fig. 2 Histopathological image of the biopsied speci-
men of the gastric mucosa of case 2

The section showed patchy and diffuse infiltration of
large atypical lymphocytes with pale cytoplasms. No
typical Hodgkin’s cells or R-S cells were detected. '
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Table 1 Treatment summaries in two patients with HL

Case 1 Case 2
Cumulative dose of
chemotherapy (mg/m’)
COPP S
Cyclophosphamide 3,724 5,375
Vincristine 17. 30
Procarbazine 11,200 16,800
Prednisolone 3,360 6,720
ABVD .
Doxorubicin ' 350 0
Bleomycin < . 140 0
Vinblastine 84 0
Dacarbazine - 5,250 0
Cumulative dose of
radiotherapy (Gy)
Whole abdomen 30 0
Mantle field 30 0
Local 35 0

Surgery Splenectomy (=)
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Ewing’s sarcoma family tumors (ESFT) have been reported to originate in a variety of sites,
most commonly in the extremities. We herein report a case of a primary ESFT of the lung pre-
senting in an 8-year-old boy. A histological examination of hematoxylin—eosin stained sec-
tions showed a homogeneous population of closely packed small neoplastic cells. The tumor
cells were strongly positive for CD99/MIC2 and negative for the leukocyte common antigen,
myoglobin, desmin, epithelial membrane antigen, AE1/AE3 and synaptophysin. The patient
was treated with neoadjuvant chemotherapy and surgery. Nine months later, he is in good
condition and chest CT scans have revealed no evidence of either tocal recurrence or distant
metastasis. Cases of ESFT of the lung have been reported in recent years but there are still
few reports of primary ESFT of the lung. To date, only eight cases of ESFT of the lung-have
been reported in the literature. This is the first report of an ESFT of the lung occurring in a
patient under 10 years of age. The clinical course and therapeutic management of ESFT are

also discussed.

Key words: Ewing’s sarcoma — lung — MIC2

INTRODUCTION

Ewing’s sarcoma family tumors (ESFT), which comprises
Ewing sarcoma of the bone and primitive neuroectodermal
tumors, is the second most common type of malignant bone
tumor occurring in children and young adults, and it
accounts for 10—15% of all primary bone tumors, following

osteosarcoma (1). The annual incidence is estimated to be

0.6 per million population (2).

Most ESFT occur in the bone. As opposed to osteosar-
coma, flat bones of the axial skeleton are more commonly
affected, while in long bones, ESFT tend to arise from the
diaphysis rather than the metaphysis. ESFT can affect any
" bone but the most common sites are the lower extremities (3).

Histologically, ESFT is a malignant, small, round-cell
tumor. A classification scheme has been proposed for the

For reprints and all correspondence: Yoshihisa Nagatoshi, Section of
Pediatrics, National Kyushu Cancer Center, 3-1-1 Notame, Minami-ku,
Fukuoka, 811-1395, Japan. E-mail: ynagatos@nk-cc.go.jp

differential diagnosis of ESFT based on the recognition of
neural differentiation and characterized by the presence of
Homer wright rosettes and /or immunohistochemically by the
expression of at-least two different neural markers (4). In
addition, the glycoprotein p30/32 (CD99), which is encoded
by .the MIC2 gene, is strongly expressed on the surface of
the tumor cells (5,6).

The identification of a non-random t(11;22)(q24;q12)
chromosome rearrangement has been recently reported (7,8)
in these aggressive malignant tumors, and this is considered
to be strong evidence for their common histogenesis, while it
is also a valuable characteristic that is useful in making a
differential diagnosis from other small round cell tumors
occurring in childhood and adolescence.

- Cases of ESFT of the lung have been reported in recent
years but there are very still few reports of primary pulmonary
ESFT. To date, only eight cases of ESFT of the lung have
been reported in the literature. Both the clinical course and
the therapeutic management of this disease are discussed.

@© 2007 Foundation for Promotion of Cancer Research
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CASE REPORT

An 8-year-old boy was admitted to a regional hospital
because of a low-grade fever and non-productive cough. His
past and family history were noncontributory. The findings
of physical and laboratory, examinations on admission were
normal with no evidence of lymphadenopathy, but a chest
X-ray demonstrated a large consolidation in the right lung

Figure 1. Chest X-ray film showing a relatively circumscribed mass in the
right lung.

(Fig. 1). A computed tomography (CT) scan and magnetic
resonance imaging (MRI) revealed a contrast-enhancing
mass lesion in his right upper lobe of the lung (Fig. 2). The
patient underwent a needle biopsy which revealed a prolifer-
ation -of malignant small, round cells. As a result, he was
transferred to our hospital to receive further treatment. A his-
tological examination of hematoxylin—eosin stained sections
showed a homogeneous population of closely packed small

-neoplastic cells with fibrovascular stroma. Most of the indi-

vidual cells had scanty cytoplasm and round or oval nuclei
with fine powdery chromatin (Fig. 3). A panel of immuno-
histochemical staining was performed. The tumor cells were
strongly positive for CD99/MIC2 (Fig. 3) and negative for
leukocyte common antigen, myoglobin, desmin, epithelial
membrane antigen, AE1/AE3 and synaptophysin. CD99/
MIC2 stain exhibited strong membranous staining. The histo-
logical and immunohistochemical findings were compatible
with ESFT. We could not perform reverse transcriptase-
polymerase chain reaction to detect EWS associated chi-
meric mRNA, such as EWS-FLII, because the biopsied
specimen was too small to do so. The patient thereafter
underwent abdominal, pelvic and cervical CT, a whole body
technetium bone scan, a gallium scan and a bone marrow
biopsy, in addition to chest CT. As a result, neither any evi-
dence of another tumor that could be associated with the
primary site nor distant metastasis was observed.

After making the diagnosis, the patient was treated with
neoadjuvant and adjuvant chemotherapy, including ifosfa-
mide, etoposide, vincristine, doxorubicin and cyclopho-

‘sphamide, and surgery. The histological examination of

the resected specimen after chemotherapy revealed an

Figure 2. Computed tomography (A) and magnetic resonance imaging (B, C) demonstrate a lobulated mass confined to the lung parenchyma.:
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Figure 3. Primary Ewing’s sarcoma family tumor (ESFT) of the lung. Microscopic features characterized by diffuse sheets of small round cells (A).

Ncoplastic cells showing distinct membranous reactivity for MIC2 (B).

Figure 4. The cut surface of the lobectomy specimen showing a medullary tumor confined to the pulmonary parenchyma (A). A histological examination of
hematoxylin—eosin stained sections showed small round neoplastic cells (B;. The residual tumor was positive for MIC2 (not shown).

incomplete dlsappearance of the tumor cells (Fig. 4). Nine
months later, after surgery, he is in good condition and chest
CT scans reveal no evidence of recurrence.

DISCUSSION

The ESFT is an uncommon malignant neoplasm. The family
shares a common histological feature of closely packed
small primitive round cells. ESFT most frequently arise in
the bones followed by the soft tissue, but they have also
rarely been reported at other sites, such as the ovaries,
uterus, kidney, pancreas, colon, hard palate and lung (9—20).
The morphological features of the present intrapulmonary
tumors were closely similar to those of ESFT observed at a
variety of other locations.

The histologic differential diagnoses comprised other
small, round cell malignancies, including malignant lym-
phoma, embryonal rhabdomyosarcoma and neuroblastoma.
Immunohistochemical and histochemical staining positive
for glycogen (PAS, 80%), neuron-specific enolase (60%),
S-100 protein (50%) and MIC-2 marker (90%) as well as
negative findings for leukocyte common antigen, epithelial
membrane antigen, cytokeratin, desmin, vimentin, myoglobin
and glial fibrillary acidic protein all indicate a diagnosis of
Ewing sarcoma (21). In our case, both the histological and

immunohistochemical findings were compatible with ESFT,
whereas a genetic analysis could not be performed due to
the insufficient amount of the biopsy specimen.

In this report, we describe a primary ESFT of the lung,
bringing the total number of reported ESFT. described at this
site to nine cases, including the present one. The clinical fea-
tures of these cases are summarized in Table 1. The median
age was 27.6 (8—64) years, including six males. Four out of
nine cases occurred in adolescents.

They were treated with various combination$ of surgery,
chemotherapy and radiation therapy. Of the seven patients
with a follow-up, three were treated with surgery and che-
motherapy and are still alive withiout disease at 16 months,
22 months and 2 years, respectively, after surgery. On the
other hand, two patients treated by surgery died due to wide-
spread metastatic disease 2 years after the operation. Based
on this small number of cases, ESFT of the lung is thus con-
sidered to be an aggressive neoplasm that has-a clinical
course similar to ESFT occurring in other organs. In general,
patients who present with metastases at diagnosis have a
5-year survival rate of 20—30%. The treatment of choice is
an early surgical removal with intensive chemotherapy and
radiation therapy to ablate any residual microscopic disease.

In summary, we herein described an extremely rare case
of ESFT of the lung which demonstrated immunoreactivity
to the MIC2 gene product. This is the first report of an ESFT
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Table 1. Previous rcports of primary Ewing sarcoma family of tumors of the lung

Reference Year Age Gender Metastasis at diagnosis Treatment Follow-up
Hammer et al. 1989 64 M ? Ope/Chemo/RT NE
Catalan et al. 1997 29 M Multiple pulmonary nodules | Ope/Chemo NE
Tsuji et al. 1998 25 F None Ope DOD, 2 years
15 M None Ope/Chemo NED, 2 years

Imamura et al. 2000 41 M . None Ope/Chemo NED, 22 months

30 F None Ope/Chemo V NED, 16 months
Kahn et al. 2001 18 M None Ope DOD, 2 years
Mikami et al. 2001 18 F ? Ope/Chemo/RT DOD, 3 months
Present case 2006 8 M None Ope/Chemo NED, 8 months

Ope, aperation; chemo, chemotherapy; RT, radiothcrapy; NE, not evaluable; DOD, dead of diseases; NED, no evidence of diseasc.

of the lung occurring in a patient under 10 years of age. In
addition, we also reviewed the eight cases of primary ESFT
of the lung previously reported in the literature along with-
the present case. The optimal treatment of primary ESFT of
the lung has not yet been clearly established. Adjuvant
and/or neoadjuvant chemotherapy may thus be able to
improve the treatment results in the future.
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ERG S E 7 L OWEHH B T &, FUS/
ERG 8 EHEAIMKBO—~HTREE S L
E, EWS (%2 \i3 FUS) /ETS Bi&BiET I,

ESFT 2 100%RBRWEIBVAEVHOD, R
CRREESEVEEZ SNTE ), RREGEN
RIVEFTRLEASOETBE2FIZ Lick
b, khiEREBWISTELBbNS, —F, 8
BI3EG S 00, MEABETHIRE S kIR
HERICIZ ESFT LEZ X322 BR0EMLE
TET 5, 20X RIGER, FREASINENS
Wr () v SHRREY v ERR LR OB R P fE
2E) #+HERLLS 2T, ESFT 0BWi% T
TRETHAI, )

ESFT D4, EWS & ETS family OEEERTF
B, EFEER exon DEABRDE THET Y
TI4 THREET S, 2D 55, RT-PCR &
TEETFZW T 254, BMARGFCHRT 3
PCR VDR & HHEHIC & h—FTiB <, o
7L YA & BIBHEBIIOHERNLBELGEL H
B, 205, N7 4vaABTay sV
RT-PCR D&, B L § 285 % 100 ERBE

EWS(Chr. 22)
[

‘\ Q-rich region

\RNA Binding domain FLI1 (Chr. 11)

N N i

N \
\

+ ETS DNA binding domain ~
7 FL11 ‘

t(11;22)

t(21;22)

t(7;22)

t(17;22)
EWS . FEV

t(2;22)

ESFT ic& 513 EWS BERSEEFD
EXE o

EWS o N R#lic iz Q (glutamine)-rich

region #3% b, FLI1 @ C EK#fllicid ETS DNA

binding domain #3% %,

KT 2RENH B0, TNAThDOFTH A
TG PCR 794 v —DREFVBMBETH
h, TNLY T 5L 7OBRBIIBENICIEET
H35, :
BRABETFOV T4 7 EFHE OR#EIC
VT, ENEVEVIBRED HBH, EWS/
FLI1 D typel ¢ Zh A ORMEBETFE2ET S
BB CIt, BIEDIZS BPEMBLELIRE Y
RENTED, 4%, IoRNENG=FHE
Th3Y, £/, BHOFMMICE T 2EAEE
FORRIC & > THUNBFEWRE 2 BER CRIT
EHLHEINTVLEY, T DEKNERD
SHEi I B S CIE £ 5 TRV,

IV, BESBEEFIKLZERRERF

EWS/ETS RBi&B5F 12 ESFT 013iF T T
BT B &, EWS/FLII i3 NIH3T3 % b 5
VA7 A—LTBHNEETBI ENS, EWS/
ETS i3 ESFT OB CESIcEELE %
HUTWwB EEZSNTWV B, EWS/ETS i3,
ETS DNA binding domain ¥ 53 5 2 &4 5 B
BREERTE L CBET S LA 00TED,
ZOBMRETVRESNTE L, ThETRE
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ENBIETFOLRDPICZ, c-Myc (IR 7
Fr—vRICEET %0 A8EF) ® CCNDL
(cyclin D1, #MifaAHAESE Y F), PDGFC (plate-
let derived growth factor C, IZERMRAIC R T
ZHFERF), Nkx2.2 (NK2 homeobox 2, %
MDD bbb d R AT Ry 7 A%ET 23S
F), NROB1 (% — 7 7 v #&RREH#), 1d2 (inhibi-
tor of DNA binding 2, bHLH BER Tt L ¢
mEItEIcERT 3 ﬁ?‘) REBREINATY
35 6)
it,@éﬁﬁ?ﬂ%gékﬁéﬁéﬁbbT
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IGFBP-3 (insulin-like growth factor-binding

protein 3) D & I ICRAEEETIC L > THEL .

HEN29FbMESNTLE?, Bkl =0F
KA T, IEIEBEEME~OBM&EETE
AEBRIZ X b, EWS/ETS R&RIET DEY
% b SROBEF OBE R EENH 5\ 13RI
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HBTHA9,
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LR &0, ZOEBREIZE T LB

ENTEL, v AOBESFMIITH 2 NIH3T3

M, EWS/FLI1 DWEIFBEICKD P52
74 —h &N, ESFT OWEDO—EHHET 3 =
EDEINT B, 7, EWS/FLI1 OIS
Bz k bR F BN NEIC ESFT v —
A—DBHEBRT 2L, BAEBETFREIFI VA
7 A—LEERHDEDAL ST, HMEOTLILED
flHAT2bDEEZoND, —h, b b OMBRHEF
e BEF2RFIRBRIETH IR
74 —hL3INT, ESFT HROWEELOLEL 2\
9 Th3, ThoDI th ot OMIETIIE
BBETDATIEES VAT 4 — LA+ Tl
DEETFERELRECODEIHAINDE L L DI,
MlaOBEIC & A BETIRET 2R NE
ZATHEDEZI NG,

- A, mml%mme%T%mu S\ T

EWS/FLI1 %/ 9789235k, V7 T7H—
tToan=-HREENLbNRSEI L, 2-Fv
JATCOBEBERESNFI IS NG Z EBREN
=5, Iz iR, BRL -MEREOERE S
H¥, EWS/FLI1 B8 ESFT I & > TRHATH S Z
EERLTW3S, 6, EWS/FLIL %) v 7 %
7 ¥ L7 ESFT fifd0BEFHR a7 740
ik, BIERBMBEICESL 28, EWS/FLI1 %
/v 7% L7 ESFT gz, BB ~D2
fLEE %R L, FEREMRONEIHERT S Z
EWRINGY, X5, 2w RADOEHb kR
FRIERMAIC EWS/FLI1 2 BEIRBR ¢ 3 &,
ESFT HloBEEZ2HRL I B L bBEI L
7:9, ESFT O%4Bihi, Bz HZE RN,
MR EOFMBEL ONT VB, b
DRERD 61X, BERBMEDSD 2 IZZNIHEY

vﬂﬂﬂ# ESFT OEmliidcd 5 2.& BRBRI N

4%, & b EERRER/ ORI S 5
EWWMS@%&#%%%&% LRI N
5, S

EbOIC

BAORETORELE, ESFT 0K EMAHNE
HxhztEdbiz, Z0EEREICB T 288EL
BACHIE ST &I, EWS/FLI1 53% 3 EOM
BICHL TP IR 74 —LHRET B 2L,
ESFT BOWHE% 5% % L6, ESFT HIElK
BLTHABEFNEELZEHZEHLU TWB LE
ConTwahs, ZOERABRICIZLEZICHREA
TREADPBINTVS, SBRIBBAEETIC L
% ESFT FiE€ 7N DIE#E>, ESFT DGR
DEE, = DEHMIICET 5 EWS/ETS OR#E
BT I N B,
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A

The Ewmg s sarcoma family of tumors (ESFT) are bone and soft tlssue sarcomas )
* that éccur in children and- yourig adults. Specific chromosomal translocations found in
" 'ESFT caiuse:EWS to fuse to.a subset of ets transcription factor genes (ETS), generat-
_.ing chimeric. EWS/ETS proteins. These proteins are believed to-act as an aberrant.
. transcriptional regulator and play a crucial role.in the development of ESFT. The

mechanisms’ respon51ble for the EWS/ETS medrated tumorigenesis are well studied

" but remain uncertain. ThlS rev1ew highlights recent advances in the mo]ecular blology_

of ESFT. - = =
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