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*A clinical guideline for prevention and management of
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FRACTURE FIXATION! OR BONE SCREWS/DE)
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T BEMIEERDZ W (Level 11).
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AV REROBTHG BB EBRSLETDH
5.
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CEHEL Tw3,
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BEIA R I UBIN—TELDX, BELSED
60-95% CTH BV Ebh, HA K74 Yid—EDEE
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RY v F—=RTREN. ZOREToEEZET, H
ARTA v EBHENTWIIEE 70,

B, EHA VR ITA ARSI TITERE VT
72 & F Ul FER SR B, &R EEEY
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1) Eddy DM. Clinical decision making: from
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*Clinical Practice Guideline for Ossification of the Poste-

rior Longitudinal Ligament
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Center

Bl, WRETEEN: HESIHBHE B CEZE Y
AR IA4VRERBSGE DPIPLEE - TTY, K
THRLET =9 B 3 DEREEDRRETHS.

HAFS5A e E

BENA R T A AR T D T T EEITRD &
I bDTHL. VY —F 272 XF a vORE, Xk
OMRFE (BB L% 1900 B), &R, y1r747
LAY TAT—= P A IDERTH . KIESHELEE
ThHY, NAEEEPEREZLEEBRTHLI LS,
bWEIETF YA LR EWE I W5 EEAHER
B o T 2887 YA v CiTh e nd i
, HEOBWERBR LASREZ W, Lrl, %
NTHLEROFLSHEE T ET v AZHIH T 5 L8
E2HBAEOZEL VOB LEEST 2 L2 S
N2 EDFEZICHETHTLEROWRER 2T 7.

XERORFEHIRBR R 2D EBY TH S, Zhnih
27T, fERE, BEESZVZLERRX2RALL &
B, ERC L, BB SGRIGEERAL 2.

BENA NS A O

BT, BIRVA P T4 VITIRRSER L T30,
BIREIC L 2 NBOWHE 2 EREIEELZEL WD
D, WERONRI L H2BOBEIEH T B0, 22
TRZTOREERS . BEETOEBY TH5.

BIETA R T4 R UDIELI LD, JRRO
BHRDREEOHRO AL EZH L BND 1 DEiko>T
Walbi, VY —F7LAF a3 ORE, evidence
driven, ¥7/bb 7T —5DH HHHEICDWTODAILHET
5D T <, necessity driven, TxbbiaE LA
EEdNDEFEZLNDZEHFHEE L.

R, B HARR, KE-wmHE - KK 2
W, HEDA4EE L, FEIZ0WL OLOFEIH, Z

—(2)—



H#E£3E (J. Jpn. Orthop. Assoc.) 79(5) 2005 — 989 —
K1 FHEHBWEEEZERESA P74 VREERS

TER  REXREE EREREEARMERv>s - ElkiR
HigE  ARKZEEFHEVIRYEE BF
HEME AWM KREFEFHBEARFEEE #%

=5 HOBE  UOKRFEFHRERARERE &%

- HfEA  BEILKRFEFEFEEAREEE BT
FIUFEE BESBAFEFMEEARERE Bz
kR BEREAFRFRERTFREVIAREEARIEEE i
T  KRESESHEERERIE ER
AHIENR By EAESRRERIE ER
FHEEER MR FEREEEAR R
WEEM KRS SRR AR
RREo WILKPRESRERARZEE  FHi
MpgEEE IUOREEFHERAREHE BB
EFNE UOKRFEERERARTEEE

EHEE MEET WUSRRERSE R

TN ¥ Ml o BEREREAR B
EE#ES SHHRERERSE
TAR—# ERRRILER v vy — SRR
SHEHM— ILOKREEPHEBAREHE BT
K BMILSKRRERAE BBE
MoWE BEREREAREREGEERSRRER AR
BetRE  HETITRARERAR ER
BN R RBOTERRRERAR EE
DR EFENL ) —F 7 L RAF a v EHT I 2HEBERY D REBTRE VS35, Lnl, B

IET VAV OSER, EREBRTH D FHEE
WEBEDORERTA F 74 VT LTRES L TW
Lz, IhEELYLZLELI(E]). a5,
BIV— RN, BEFSA R4 T EL D LR
PEUZI D, BERBRIA R4 VEERTRHR
THHDOEHE-T2GRAY. 2L, ThiZowuTiEWnE
PRERPEE > TORWELHD, EEINSTAHE
b 5.

% 5=

R T, BEIA N4 v BARINLTEST,
INBKEOBTECED & O nHERE5 2, FTAE
BEOLHEPZZITECEE T 20 THTHS. L
DL ZOVEREER2BU T, ¥ TCIRAEDRKKA - 2T

EFEWCEL T, MRS, X VIR TE L.

FO1IDEBMERETH L. s, KEODHE
kmmbof%fﬁﬁ%ﬂz®ﬁk%5%ﬁgﬁm X
BAREE TR & 2B B LD R T Zhiz

EAREDA TR Y Ea—7 XEBRE TR U
TRZBZEDTEB/NELEY, BHEELEL
ZHL, IR LESEREET OELT,
ﬂ%%%@@é%éﬁ%%.zmiﬁ&ﬁﬁ%@ﬁb
FIFNERCEDSBRETI LY, E3BEY
4%74/W&®§$%&*ET%5@T AAE D H
Rl BREREZBEECL, JhicED < S
EERELETNIER S 20,

AFED & 9 73 FURHT & LR IRBIC DWW T DRBES A
FIAVREBED LI BERERFO>OL, BEIA
R 74 VKRB HNS 2 AR, BFEOERLLETH
D, SERIETRETH L. Lal, ThEEREE
W, EADRERPRCEMROMAOF TOHIR
WEDWT, BEHHS ThI 2 AEEE E. FH
RORBEEBET 2L TH, ToEBw [Rerkt
FHEEL] B LoV RIIZEZAVLERI LS
Bhwledied, TRNOBRERVHLD TR VI
25,

—(3)—



— 290 — H#E4ZE (J. Jpn. Orthop. Assoc.) 79 (5) 2005

x®2 K

MEDLINE (DIALOG) 1966-2003/Mar W1

S1 OSSIFICATION OF POSTERIOR LONGITUDINAL
LIGAMENT/DE

S2  (OSSIF? OR OSTEOS?S OR OSTEOGEN? OR
HYPEROST?) (4N) POSTERIOR (2N)LONGITUDINAL (2N)
LIGAMENT?

S3 OPLL AND (OSSIFICATION, HETEROTOPIC/DE OR
LIGAMENTS, ARTICULAR! OR CERVICAL
VERTEBRAE/DE OR SPINAL DISEASES!)

S4 S1 OR S2 OR S3

S5 S4/HUMAN OR (S4 NOT ANIMAL/GS)

S6 S5/ENG OR S5 AND LA=JAPANESE

S7 S6 NOT CASE REPORT/GS

S8 S7 NOT DT=(LETTER OR COMMENT OR NEWS OR
EDITORIAL)

BE2grh i MEEE (Web)  1983-2003

#1 (BHEEFBLIE/TH or BB B{L/AL) or HHWHME
1k/AL

# (AOWEEE/TH or mEWHEE(L/AL) or GEEE
BALE/TH or HEWFF{L/AL)

#3 EHHBBGE/AL

#4 HEM/AL

#5  (HEBUH/TH or 880 /AL) or HRHtHY/ AL or B8H
/AL or #B¥H/AL

#6 (FHEGEE/TH or #AMH/AL) or (HEPE/TH or &
B /ALY or HEEH/AL or HHEIFE/AL

#7  (HERSHS/TH or HEBAR/AL) or #EE/AL or (8#H#/TH or
Mis/AL) or (8#/TH or #H/AL)

#8 B#t/AL or Bfa/AL or (FH/TH or &HH/AL)

#9 B{b/AL or AIKL/AL or BHETE/AL

#10 #3 and #4

#11  #5 or #6) and #9

#12 #7 and #8 and #9

#13 OPLL/AL

#14 #1 or #2 or #10 or #11 or #12 or #13

#15 #14 limit: PT=not £&&k

#16 #15 limit: PT =not fERIHRE

B3 TETFUAVNSEE

e

Level A =

2T 100 FILL LD RCT & MA £7:13 SR
2T 100 FILALED RCT

24T 100 PIEO RCT & MA #7211k SR
T 100 FIFRHFHD RCT

CCT 8 X Uf Cohort Study

Case-Control Study

Case Series

Case Report

Z DAl

RCT: randomized-controlled trial, MA: meta-
analysis, SR: systematic review, CCT: controlled
clinical trial

bt

O 00~ O o W

—(4)—



F#43k (] Jpn. Orthop. Assoc.) 79 (5) 2005

]|A ML N HHE

Grade nF AR
75 & 5% CHERT 5 IR
A DRI E TV T W3 HOBOWIET v ANERD S
T3 ) 5
B géé%%ﬁgéﬁmf BOBOIET YA 1D, Fzidh
m%x BEODEDIET VY ALEED 5
C ﬁj TEEFRLTLE TREOEDLET VANDRED
S5V AL B < 1°5%
BT B D REOHDIET Y AN
1253
HERBPRET B LT
1 2Ev FESORE L1 M A7 T

HESDLLBEET D
J2 5 ARPLS 7 v

LA

—(5)—

—291 —



ONCOLOGY REPORTS 13: 279-282, 2005

Periosteal Ewing's sarcoma treated by photodynamic
therapy with acridine orange
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Abstract. We recently encountered a very rare case of
periosteal Ewing's sarcoma (PES), which was treated by surgery
followed by photodynamic therapy using acridine orange
with radiodynamic therapy. No more than 15 cases of PES
have been reported previously in literature. In our case, MRI
revealed the tumor to be localized on the cortical surface of
the proximal humerus. Histopathological examination of biopsy
specimens revealed a small round cell sarcoma suggestive of
Ewing's sarcoma or PNET, and immunohistochemistry showed
positive staining for MIC2. Although fusion genes EWS-FLII
and EWS-ERG were undetectable, PES was still considered
to be the most likely diagnosis. Therefore, we administered
preoperative chemotherapy, as a result of which the tumor
shrank to 48% of its original volume. With a view to preserve
excellent shoulder and upper limb function, we attempted
intralesional tumor resection supported by photodynamic
therapy using acridine orange with radiodynamic therapy.
After surgery followed by postoperative chemotherapy, the
patient has, until the time of writing, had no local tumor
recurrence and no evidence of metastatic disease, and can
move his shoulder fuily and throw a ball well. Since it has
been reported that PES has a better prognosis and
responsiveness to chemotherapy than intramedullary Ewing's
sarcoma, we believe that such reduction surgery with
photodynamic therapy might be the strategy of choice to
obtain satisfactory limb function in cases of PES.

Introduction
Periosteal Ewing's sarcoma has recently been established as a

separate clinical entity. To the best of our knowledge, no more
than 15 cases have been reported previously (1-4). As compared
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Orthopaedic Surgery, Mie University Faculty of Medicine,
Edobashi 2-174, Tsu city, Mie 514-8507, Japan
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to that of conventional Ewing's sarcoma arising from the bone
marrow, the prognosis of this condition is better due to its
good responsiveness to chemotherapy.

We recently encountered a case of periosteal Ewing's
sarcoma arising from the proximal humerus, who recovered
excellent limb function following intensive chemotherapy
and photodynamic therapy.

Case report

The patient, a 6-year-old boy, was noticed to have a tumor in
the left shoulder region in December 2002 and taken to the
family physician. Magnetic resonance imaging (MRI) was
performed, and the findings were suggestive of a soft tissue
tumor in contact with the proximal humerus. The child was
therefore referred to our university hospital, with the suspected
diagnosis of malignant tumor.

Physical examination revealed a mass, 5x5 cm in size, in
the left shoulder region under the deltoid muscle, which was
elastic, hard in consistency and had a smooth surface; the mass
was not freely mobile, but moved with movements of the
upper arm, indicating bony adhesion. The patient complained
of slight pain on active shoulder movements. There were no
lymph nodes palpable in the axilla or the neck region. No
signs of inflammation were observed either, such as fever,
local skin redness, or edema. Blood examination revealed no
abnormalities of the serum LDH, ALP or CRP levels.

A plain radiograph and CT revealed slight saucerization
of the cortex, but no periosteal reaction, cortical bone
destruction or osteolysis (Fig. 1). MRI revealed a lesion of
iso signal intensity localized between the deltoid muscle and
the humeral cortex, which showed enhancement following
gadolinium administration on T1-weighted images, and was
seen as a high signal intensity on T2-weighted images. Intact
periosteum was not visualized between the humeral cortex
and the tumor on the MR images, and slight thinning of the
cortex was observed. No tumor lesion showing iso signal
intensity on Tl-weighted images or high signal intensity on
T2-weighted images was visualized in the cortical bone or
bone marrow (Fig. 2). Bone and thallium scintigraphy revealed
strong accumulation of the radio-isotope in the tumor mass,
but not in the bone marrow. Based on the clinical and imaging
findings, our preoperative diagnosis was a periosteal malignant
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Figure 4. Histopathological {indings in the tumor biopsy specimens in the
present case (A, HE stain, objective lens x20) and immunohistochemistry for

Figure 1. Plain X-ray findings of the presented case (A, AP view; B, lateral MIC 2 (B).

view) before chemotherapy. There is no clear periosteal reaction and
saucerization at of the cortical surface of the humerus is observed. No clear
osteolytic lesions are observed in the bone marrow.

A B

Figure 5. T2-weighted MR images of the present case (A, coronal section;
B, axial section) alter preoperative chemotherapy. The tumor showed marked
shrinkage of volume following preoperative chemotherapy. No periosteal
septum was visualized between the tumor and the cortex of the humerus.

A ' B

Figure 2. T2-weighted MR images of the present case (A, coronal section;
B, axial section) before chemotherapy. A mass lesion localized to the cortical
surface of the proximal humerus involving the metaphysis and epiphysis is
visualized. Thickening of the distal periostium and thinning of the cortex
attached to the tumor was observed. No intramedullary tumor lesion was detected.

EWS-FLI1 EWS-ERG

Figure 6. Histology of the resected tumor alter preoperative chemotherapy
Figure 3. Result of fusion gene analysis for the detection of EWS-FLIT and (HE stain: A, objective lens x4: B, objective lens x10). Most of the tumor

. . X - . :sion s necrotic and replaced by {ibrous granulation tissue, some cluster:

EWS-ERG in the present case. Neither of the fusion genes was detected in lg:gq is necrotic and n:ph‘u:d by fibrous g anula.tlon msu; bu‘t ome clusters

this case of living tumor cells remain between the arcas of granulation tissue. Remnant
ase.

tumor cells are also observed at the border between the cortex and the tumor.



ONCOLOGY REPORTS 13: 279-282. 2005

Figure 7. Full extension and abduction of the left shoulder joint in the patient
11 months after surgery.

tumor, probably periosteal osteosarcoma, malignant lymphoma,
synovial sarcoma, primitive neuroectodermal tumor (PNET)
or rhabdomyosarcoma. Biopsy was therefore performed, and
the histopathological findings suggested a diagnosis of small
round cell sarcoma, composed of tumor cells showing nuclear
atypism and a few mitotic figures. The tumor cells did not
contain PAS-positive granules. To aid in the differential
diagnosis, immunohistochemichal staining was conducted.
The results revealed positive staining for MIC 2, a marker of
Ewing's sarcoma, whereas staining for other tumor markers,
such as for malignant iymphoma and tumors of neuromuscular
origin was negative. However, gene analysis was negative
for EWS-FLI1 and EWS-ERG, which are common fusion
genes detected in Ewing's sarcoma (Fig. 3). We finally
diagnosed the case as one of periosteal Ewing's sarcoma or
PNET arising from the periosteum, and started preoperative
chemotherapy with courses of vincristine, adriamycin, and
cyclophosphamide (VAC), and vincristine, actinomycin D
and ifosphamide (VAIA) (5,6). After 3 courses of each
regimen, the tumor shrank markedly to 48% of its original
volume (Fig. 4). CT and scintiscans did not reveal distant
metastasis.

After obtaining the approval of the ethics committee of
our university and informed consent from the patient's family,
on April 7th, 2003, we attempted marginal or intralesional
resection of the tumor, to avoid injury to the muscle and bone
in close relation to the tumor. To contain the residual tumor
or tumor cells, photodynamic therapy with acridine orange
(AO) (7-9) followed by radiodynamic therapy (10) was
administered. The AO solution (I pg/ml) was locally
administered to the tumor resection area. After 5 min exposure,
any excessive AQO solution was aspirated and the remnant tumor
was illuminated with blue light (466 nm) using a fluorescence
surgical microscope (Carl Zeiss, Co. Ltd, Germany). The
remnant tumor emitting green fluorescence was then
additionally curetted with an ultrasonic surgical knife under
observation via a microscope. After repeating these procedures,
photodynamic therapy was administered by illumination of
the remnant tumor cells exposed to AO with blue light for 10
min. Since the deltoid muscle and proximal humerus were
not removed, no reconstructive surgery was needed. Radio-
dynamic therapy was executed in the radiotherapy room
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A B

Figure 8. MRI at |1 months after surgery (A, Ti-weighted image: B, T2-
weighted image). No local tumor recurrence is detected.

immediately alter wound closure, without washing off the
AO solution, by X-ray-irradiation with 5 Gy.

The resected tumor was almost completely replaced by
fibrous tissue because of massive tumor cell necrosis induced
by the preoperative chemotherapy (Fig. 5A), although some
residual clusters of viable tumor cells were still seen in the
fibrous tissue in close contact with the cortex of the humerus
(Fig. 6A). These histological {indings suggested that the
tumor indecd arose [rom the periosteum and that the tumor
resection margin at the corlex was intralesional.

Postoperative chemotherapy, similar to preoperative
chemotherapy, was continued for 11 months after surgery,
although the conventional postoperative radiotherapy was not
administered. The patient was found to be able to move his
shoulder joint (ully as carly as 2 weeks alter the surgery, and
the timb function returned to almost normal (Fig. 7). At the
time of writing, in April 2004, the patient remains disease-
free (Fig. 8), without any cvidence of metastatic disease, and
retains the ability to throw a ball well.

Discussion

Since the first case report of periosteal Ewing's sarcoma
(PES) by Bator et al (1) in 1986, only 15 cases have been
reported around the world. Immediately following the first
report, Wuisman et al (3) reported 3 cases of PEW. Shapeero
et al (2) summarized the clinicopathological features of 11
cases of PES, probably including the cases of Bator et al and
Wuisman et al. Subsequently, Hatori et al reported 3 cases of
PES (4). Because of the very rare occurrence of the disease,
the diagnostic criteria for PES diagnosis have not yet been
established, although Shapeero ef al suggested that EWS is a
form of Ewing's sarcoma that is located subperiosteally and
does not invade the medullary cavity.

While the tumor in our case was definitely located
subperiosteally, as demonstrated by MRI and histology of the
resected tumor, no clear periosteal reaction in the Codman
triangle or saucerlization of the bony cortex was evident in
the X-ray films. The tumor arose from the proximal humerus,
one of the common sites of origin of PES, but the child who
was only 6 ycars old was younger than most previously
reported cases. ranging in age from 1[-30 years. The histo-
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pathological findings in the HE-stained sections and positive
immunohistochemical staining for MIC 2 strongly suggested
Ewing's sarcoma, although the absence of PAS-positive
granules and the fusion genes EWS-FLII and EWS-ERG is
not consistent with Ewing's sarcoma (11). PAS-positive
granules are not characteristic of PNET, which is thought to
have an identical genetic basis to that of BEwing's sarcoma
(Ewing's family). There have been no reports on the genetic
abnormalities of PES and, to the best of our knowledge, our
study is the first to investigate the presence of the fusion
genes of PES. Therefore, it is possible that the presence of
EWS-FLI1 or EWS-ERG is not characteristic of PES and
that the condition is related to other specific fusion genes.

Importantly, we believe that both the chemosensitivity
and prognosis of PES are superior to those of intramedullary
or extraskeletal Ewing's sarcoma (3). If this were indeed true,
then it would be necessary to establish PES as a new clinical
entity. In our case, the response to preoperative chemotherapy
was good, as shown by the 48% decrease in the tumor volume
after this therapy. We therefore attempted marginal and
intralesional tumor excision supported by photodynamic
therapy with AO. If wide resection followed by limb
reconstruction surgery with artificial bone, or auto or allograft
bone, had been performed in this patient, he may not have
been able to move the shoulder satisfactorily, and would
have developed shortening of the left upper limb in later life.
We have applied this new limb salvage surgery followed by
photodynamic therapy with AO in more than 30 patients with
malignant bone and soft tissue tumors, and the clinical
outcome in 13 of these patients who were followed up for
more than 2 years was very favorable, with a recurrence rate
of only 12.5% and complete recovery of normal limb function
after surgery (12). At the time of writing, our present patient
can throw a ball well, almost as well as one with normal limb
function. We are convinced that the patient will enjoy a
normal life without any handicap, if he does not develop
metastatic disease.

In conclusion, we treated a patient with the extremely rare
and chemosensitive sarcoma, PES, by a new limb salvage
surgery technique supported by photodynamic therapy using
AO. Bxcellent limb function was obtained, and the patient
did not develop any tumor recurrence or metastatic disease. It
is therefore suggested that this treatment strategy using limb
salvage surgery might be a suitable option for patients with
chemosensitive sarcomas.
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Clinical Trial of Photodynamic Therapy Using Acridine
Orange with/without Low Dose Radiation as New Limb
Salvage Modality in Musculoskeletal Sarcomas
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Abstract. Most patients with musculoskeletal sarcoma do
not recover satisfactory limb function after limb salvage
surgery. To achieve satisfactory improvement of limb
function, we developed a unique surgical modality of
photodynamic therapy using acridine orange (AO-PDT) and
clinically applied it to patients with musculoskeletal
sarcomas. Ten patients with primary musculoskeletal
sarcomas were enrolled in the study. Of these, 6 had
primary malignant soft tissue sarcoma and 4 had primary
malignant bone tumor. In the AO-PDT procedure,
intralesional or partially marginal tumor excision was
initially conducted and microscopic curettage of the
remnant tumor, which emitted green fluorescence under
blue excitation after local administration of 1ug/ml AQO
solution, was performed using a fluorescence surgical
microscope. Subsequently, blue light illuminated there for
10 minutes. The surgical wound was closed, followed by
immediate X-ray irradiation of the resected area with 5 Gy
in 5 out of 10 patients to enhance the effect of AO-PDT.
The follow-up of the patients ranged from 24 fo 48 months.
All the patients (AO-PDT alone: 5, AO-PDT with 5-Gy
radiation: S) are alive; only one patient showed local
recurrence of the tumor. The recurrence rate was 10%.
None of the 5 patients treated by AO-PDT with radiation
developed local tumor recurrence. The limb function in all
the patients, except for one, recovered to the level before
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Orthopaedic Surgery, Mie University Faculty of Medicine, Edobashi
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surgery. None of the patients clinically showed any local or
systemic complications. AO-PDT may be a promising new
limb salvage modality for preservation of excellent limb
function in patients with musculoskeletal sarcoma.

Limb salvage surgery with wide tumor resection followed
by limb reconstruction using various types of
endoprostheses, bone allograft or autograft for the
treatment of musculoskeletal sarcomas has advanced
remarkably over the last 30 years (1-5). However, recovery
of limb function has not yet been satisfactorily achieved,
and most of the treated patients are still not capable of
running or swimming fast, jumping well, or throwing a ball
far (6-8). Since these disabilities markedly interfere with
the quality of life of the patients, methods for achieving
satisfactory recovery of limb function after limb salvage
surgery urgently need to be explored.

Recently, we reported that acridine orange (AO) had a
strong cytocidal effect after blue light illumination or low
dose (5 Gy) of X-ray radiation, both in vitro and in vivo on
mouse osteosarcoma cells (9-11), and suggested that AO
might be useful for photodynamic therapy in musculoskeletal
sarcomas. AO is also useful for microscopic curettage
because of its tumor-specific accumulation and fluorescence
emission (fluorovisualization effect) (12).

In .this study, we investigated the usefulness of
intralesional or partially marginal tumor excision supported
by our unique surgical modality of the AO-PDT procedure
including fluorescence-microscopic curettage using the
fluorovisualization effect, with/without 5-Gy radiation, in
patients with musculoskeletal sarcoma, to preserve, as far as
possible, the functions of muscles, nerves, vessels and bones
that are in close contact with the tumor, and obtain
excellent recovery of limb function with a low risk of local
recurrence and a good prognosis.
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Table 1. Characteristics of patients.

Case No. Diagnosis Location Age Stage Follow-up period  Prognosis Recurrence
Size {cm) Sex
1 Rhabdomyosarcoma Plantar 11(M) T+ 48(M) NED 21(M)
6X5 F
2 Synovial sarcoma Wrist 31(Y) 1IC* 41(M) CDF no
4X3 F
3 Synovial sarcoma Knee 22(Y) B* 37(M) CDF no
3x3 M
4 Synovial sarcoma Thigh 38(Y) I 35(M) CDF no
8X4 F
5 Ewing’s sarcoma Ilium 14(Y) IB** 30(M) CDF no
10 X 10 M
6 Parosteal osteosarcoma Radius 25(Y) IIr=* 28(M) CDF no
8X6 M
7 Synovial sarcoma Thigh 7(Y) 1™ 28(M) CDF no
6X6 F
8 Osteosarcoma Humerus 11(Y) IIB** 24(M) CDF no
8X6 F
9 Chondrosarcoma Tium 48(Y) IIB** 25(M) CDh¥ no
15X 20 F
10 Alveolar soft part sarcoma Thigh 53(Y) 1= 25(M) CDF no
6X5 F

* GTNM staging system for soft tissue sarcoma
** Enecking’s surgical staging system for bone tumor

Cases 1, 3, 4, 5, 6: AO-PDT, Cases 2, 7, 8, 9, 10: AO-PDT with 5-Gy radiation.
Cases 1, 2,3, 5, 9, 10: intralesional excision, Cases 4, 6, 7, 8: marginal resection.

Materials and Methods

Patients’ profile. From July 1999 to September 2001, 10 patients with
primary malignant tumors of the bone or soft tissues who had no
distant metastases, were recruited for this study at the Department
of Orthopaedic Surgery of the University Hospital in Kyoto
Prefectural University of Medicine, Japan (Table I). The patients
comprised 4 males and 6 females, with an average age of 21 years
(11 months to 53 years). Histologically, 6 of the 10 patients were
diagnosed to have primary malignant soft tissue sarcomas, including
4 with synovial sarcomas, one with thabdomyosarcoma, and one
with alveolar soft part sarcoma, while 4 were diagnosed to have
primary malignant bone tumors, including 2 with osteosarcoma (one
conventional and one parosteal (grade 2) osteosarcoma), one with
Ewing’s sarcoma, and one with chondrosarcoma (grade 2). Three of
the 6 soft tissue sarcomas arose from the thigh, one from the plantar
aspect of the foot, one from the wrist, and one from the knee. Five
of the 6 soft tissue sarcomas had a maxium diameter more than
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5 cm and were deep-seated. Four were classified as stage III and 2
as stage 1IB, 1IC, according to the American Joint Commission on
Cancer GTNM Classification and stage grouping of soft tissue
sarcomas. Two of the 4 bone tumors arose from the illium, one
from the shaft of the radius, and one from the proximal metaphysis
of the humerus. Three were classified as stage IIB, but one was IB
by Ennecking’s surgical staging system for malignant bone tumors.
The follow-up of the patients ranged from 24 to 48 months
(average, 32 months). Of the total of 10 patients, 8 received
pre- and post-operative chemotherapy (vincristin, adriamycin and
cyclophosphamide (VAC) for rhabdomyosarcoma or Ewing’s
sarcoma; ifosphamide and adriamycin for synovial sarcoma;
cisplatin and adriamycin for osteosarcoma), while the remaining 2,
consisting of one with chondrosarcoma (Case 9) and the other with
alveolar soft part sarcoma (Case 10), did not receive chemotherapy.
All the lesions except for one were treated primarily at our hospital.
Case 3 with synovial sarcoma had a recurrent lesion after
intralesional tumor resection at another hospital.



