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Thallium-201 Scintigraphy

‘

ABLE 4. Comparison of Combination of TBR on Both
rly and Delayed Image and Diagnosis

irly Image Delayed Image n . Malignant Benign
IR =20% TBR =20% 87 70 17
IR =20% TBR <20% 8 0 8
R <20% TBR =20% 0 0 0
IR <20% TBR <20% 97 15 82

TER indicates tumor-to-background ratioc.

nor, most frequently had negative uptake, with 2 TBR of less than
% on both early and delayed fmaging. In 43% of patients with
yxoid liposarcoma, 201-Tl u}atake was also negative. Previous
sorts confirm our findings;™' 10 perhaps this could be attributed
‘the hypocellularity and large amount of intercellular matrix in
osarcomas. Twenty percent of malignant peripheral sheath tumors
monstrated negative thallium uptake in our series, a finding which
is also seen by Terui et al'! who reported a 44% false-negative
e of 201-T1 scintigraphy in neurogenic sarcoma. Histologically, 1
se-negative malignant peripheral nerve sheath tumor showed a
wked myxoid change arising from neurofibromatosis, which may
ve led to decreased tracer accumnlation.

Previous published articles reported a low retention rate of
1-Tl on delayed imaging in benign tumors.®?*' In our study,
aign soft-tissue tumors showed a significantly lower retention rate

delayed imaging (higher rate of change of TBR). Of the 25
sely positive benign soft-tissue tumors on early imaging, 8
ywed rapid washout of 201-T1 on delayed imaging, perhaps
licating viability of benign lesions. False positives were also seen
other studies,’'? with persistently elevated 201-T] uptake in
tologically aggressive variants with high recurrence rates. Again,
th accumulation of 201-T1 may be a marker for increased biologic
jvity or viability, especially on delayed imaging.

In our series, all hemangiomata with high tracer accumulation
BR >20%) on early imaging showed a marked decrease (TBR
10%) on delayed imaging. Higuchi et al reported similar results in
nangiomata.* High accumulation on early imaging followed by
iid washout on delayed imaging is a distinctive feature of hemangi-
ata in other radiographic modalities (triple-phase CT, MRI, contrast
rasound), and may be helpful in the diagnosis of hemangioma.

Positron emission tomography (PET) uses tissue metabolism
FDG, a glucose analog, in a similar model to that of 201-Tl
ntigraphy.®** FDG PET can be used for discriminating between
comas and benign tumors,>*?® with a sensitivity between 83%
1 93% and specificity between 81% and 91%,%” similar to onr
ults using 201-T1 scintigraphy. Both viable tumors and inflam-
tory tissue showed high accumulation on FDG PET; moreover,
\G PET cannot reliably differentiate between benign and low-
e sarcoma. These findings limit the use of FDG PET in the
nagement of soft-tissue tumors, Integrated PET/CT may be more
table for anatomnic and functional imaging of musculoskeletal
aors, although this requires additional investigation. PET imaging
s only recently been covered by national health insurance in Japan
1 201-T1 scintigraphy is less expensive than FDG PET.

In conclusions, mean TBR on both early and delayed 201-T1
ntigraphy was found to be significantly higher in malignant
sus benign sofi-tissue tumors, with an acceptable level of accu-
y. A TBR of 20% on both early and delayed imaging was a
tistically significant indicator of malignancy. False-negative re-
ts were found in 15 malignant tumors (14 low-grade liposarcoma
iants), indicating tumors of low biologic activity. The 17 false-
sitive results observed on delayed imaging may indicate histo-

logic aggressiveness of benign tumors with high probability of
recurrence rates. Again, high accumulation of 201-T] may be a
marker for increased biologic activity or viability. With the excep-
tion of low-grade liposarcomas and locally aggressive benign tu-
mors, 201-T1 scintigraphy may be an effective diagnostic modality
to differentiate malignant from benign soft-tissue tumors. Further
studies are necessary to confirm our findings, especially with the
evolntion of newer 201-Tl modalities and integrated PET/CT.
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The fimctional outcome after subtotal scaplectomy for chendrosarcoma: two case reports : Yoshiki OKADA et al.
(Department of Orthopaedic Surgery, Okayama University Hospital)
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*Biological reconstruction using recycled autogenous hone
graft for bone and soft tissue tumors
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WS A
FEA (2005) 41 21% 7% 12%  80%
Plic BB 2R, Lrl, BEEATIREAE 3. Zho0afEOREERERRAS TS (&

O 2ERT, BRE A Y VB OEESLE L
fr ot BESIE, W70 L »EABEKBEROEE
DES < 28, FEBETEHEROZ L W EBEERNT
W, R Y OIfTH B KSR T O A vt E
BrhsEBbhi.

WRLTHE, 15 cm BLEORWYIEBERL T, ME
W = EE R a6t LT &7, MEWRE sPEFER
TS 2 0EE U - BB Tk, 2RBRFRBESERY
Jo. PSAY — VBEIT b BN BEE 2RO IE
Ble H 55, BEFSTHEHGHD, 15 cn PLEDMA
S (I EES) TR BEERENASEE L.

MBS @ intercalary graft OB EEE LT, %
rE ol E g UL, allograft K X 5H
BTN oG s Tw5, Plate i X 2EE
L REPIET D R TE, BEERRES TPl D
49 %, plate 1 & B B ESBEGFHETIEN &
T AMEY HH B bhbhid, BESHHEVER
B AR S — b RIFACERL T & .
VTR, & b uE BEATREL locking plate %
FALTWw3. i

Inlay graft i, /$AY—NH, &ﬂfﬁ@ﬁ%ﬂgﬁj"% L
b i 2B H %%bt _nﬁ?WMEM@F<
BIFRMFHERE 2720 EEZ2 T35, Inlay
graft i, WHEEO X WHEBTH 5. 7 EMEEHE
< 3 57»ic, intercalary graft OBV EEY Y
FrRER)BED 2T 5 LU T3 (step
cut). ZHEEMEACHL TLHEVERL 2D, BE
ECENTHREEL TS,

MBI, K &7 allograft OB L HAT
ERUTE ., RERENRHERY, AV -0
BRI iNz, REZELEE® bficAeaentT

4y, #iE Losd gEly g, B - BB
BOBRBIZN LT, MEREIC L 2 HREEREFN
MR TcHs.

g & &

di= b2 w— T, T RORR R PR AL,
BETIRES 2. £, JIEE W X % osteoartic-
ular graft ¢, BEEFHOBRERTIETHS. nlay
graft ik, MLEEO LvEETH . Intercalary graft
TOBBREDORA ¥ ML, OFEMEEYIL $570

BV i step cut 12T 5, @& VEELXBEDR: D
i =E 7V — b (locking plate) %+ 2, @MiTo
X WIRERBIE T A N—T 5, @15 cm M EoEE T
INERAHEERET AT Th 5.

X 73

1) Araki N, Myoui A, Kuratsu S, et al. Intraopera-
tive extracorporeal autogenous irradiated bone
grafts in tumor surgery. Clin Crthop 1999; 368:
196-2086.

2) Manabe ], Ahmed AR, Kawaguchi N, et al. Pas-
teurized autologous bone graft in surgery for
bone and soft tissue sarcoma. Clin Orthop 2004;
419: 258-66.

3) Asada N, Tsuchiva H, Kitacka K, et al. Massive
autoclaved allografts and autografts for limb sal-
vage surgery. A-1r8 year follow-up of 23 patients.
Acta Orthop Scand 1997; 68: 392-5.

4) Bohm P, Springfeld R, Springer H. Re-implanta-
tion of autoclaved bone segments in musculoskel-
etal tumor surgery. Clinical experience inn 9 pa-
tients followed for 1.1-8.4 years and review of the
literature. Arch Orthop Trauma Surg 1998; 118:
57-65.

—(28)—




B2 (J. Jon. Orthop. Assoc.)85{4)2011

5)

6

~

7)

8)

9)

10

11)

BERE, sk SHEEE TRENEC
EUEEBECEEBFERE BESEE1990; 64
S680-1.
Takahashi S, Sugimoto M, Kotoura Y, et al.
Long-lasting tolerance of articular cartilage after
experimental intraoperative radiation in rabbits.
Clin Orthop 1982; 275: 300-5.
BESERIR, (LEESE, HIEEE. BHRRBOEE
Hfh s B RE R E C L BRABED 2 556 B
Bk 2005; 79; S646.
‘?m%ﬁ, FRILESE, FOEERD F - kEREs
BT L 2R~ 0RE B Eedis
9? P PR e A Bl S D 3R IR, F‘;UHH
ISR 2003; 43: 209-12.

Vander Gnend RA. The effect of internal fixa-

tion on the healing of large allografts. J Bone
Joint Surg Am 1994; 76: 657-63.

Muscolo DL, Ayerza MA, Aponte-Tinac L, et al.
Intercalary femur and tibia segmental allografts
provide an acceptable alternative in reconstruct-
ing tumor resections. Clin Orthop 2004; 426: 97-
1902.

FAEA, FIFH, NEEE [F- 5EEs)
BE RMARSBETRIRS B R B & 4 IR

»"

12)

13)

14)

15)

16)

— 223 —

. NEW MOOK BIB445E : 2005. p.108-17.
REINE, RUER, HRSRh (. - BEE
B OHR] ’%"@’Iﬁ BRTIE DasRRe
(B BE & B« B EEIR B B i8R 3
35 @-ﬂgﬁﬁi'ﬁ%%@%ﬁ@ ISR, RIS
$}; 2008; 47: 53-8.

MEF—, BEFE [F - 0EBE 2504
R] EBE BRIE DOUSRSESERDE
B EEEERYREBCET 3SR Y — S
Fl7-HEHS. PIMEEARI0287-1645); 2005; 47:
49-52.

PMEGE, FE, UNER 18 - 9osER)
B REEER B X 2 BEIREEN e
AV —n%Eg{. NEW MOCK BE4%:; 2005. p.
118-29.

BHE, NDesE, BEE—i.
BEFOWEBIETMN - QOL] BREEN O
FHE HOBEE SRV - EEEERRnLE
AR T C R | BRISL 2005; 24: 832-7,
Tsuchiya H, Wan 8L, Sakayama K, et al. Recon-
struction using an autograft containing tumour
treated by liquid nitrogen. J Bone Joint Surg Br
2005; 87: 218-25.

€y g Aetiie




Japanese Journal of Clinical Oncology Advance Access published July 26, 2011

- Jpn J Clin Oncol 2011
Y doi:10.1093/jjco/hyr098

e e
ape g

Original Article

Primary (De Novo) Dedifferentiated Liposarcoma in the Extremities:
A Multi-Institution Tohoku Musculoskeletal Tumor Society Study
of 18 Cases in Northern Japan

Kyoji Okada' %", Tadashi Hasegawa3, Akira Kawai*, Akira Ogose'®, Jun Nishida®, Michiro Yanagisawa'’,
Tetsuro Morita'8, Takahiro Tajino"? and Takashi Tsuchiya10

TTMTS (Tohoku Musculoskeletal Tumor Society), 2Department of Physical Therapy, Akita University Graduate
School of Health Sciences, Akita, ®Department of Surgical Pathology, Sapporo Medical School, Sapporo,
“Orthopedic Division, National Cancer Center, Tokyo, *Department of Orthopedic Surgery, Niigata University Faculty
of Medicine, Niigata, ®Department of Orthopedic Surgery, Iwate Medical School, Morioka, "Department of
Orthopedic Surgery, Hirosaki University School of Medicine, Hirosaki, ®Department of Orthopedic Surgery, Niigata
Cancer Center, Niigata, >Department of Orthopedic Surgery, Fukushima Prefectural Medical School, Fukushima and
“Department of Orthopedic Surgery, Yamagata University School of Medicine, Yamagata, Japan

*For reprints and all correspondence: Kyoji Okada, Department of Physical Therapy, Akita University Graduate
School of Health Sciences, Akita 010-8543, Japan. E-mail: cshokada @med.akita-u.ac.jp

Received February 14, 2011; accepted June 15, 2011

Objective: Dedifferentiated liposarcomas usually occur in the retroperitoneal space and rela-
tively rarely in the extremities.

Methods: We identified 18 patients with primary dedifferentiated liposarcoma in the extremi-
ties from the files of Tohoku Musculoskeletal Tumor Society and analyzed demographics, his-
tologic findings, treatments and prognostic factors. The average follow-up period was 58
months.

Results: The subjects were 12 men and 6 women with a mean age of 65 years. All tumors
were in the thigh. Nine patients noticed a rapid enlargement of the long-standing tumor.
Histologic subtypes of the dedifferentiated area were undifferentiated pleomorphic sarcoma
(n=12), osteosarcoma (n= 2), rhabdomyosarcoma (n = 2), leiomyosarcoma (n= 1) and
malignant peripheral nerve sheath tumor (1= 1). In the patient with rhabdomyosarcoma-like
dedifferentiated area, extensive necrosis was observed after the preoperative chemotherapy.
One patient who underwent marginal excision developed a local recurrence, but inadequate
surgical margin was not associated with a risk of local recurrence. Three patients had lung
metastasis at initial presentation, and four other patients developed lung metastases during
the follow-up period. The overall survival rate was 61.1% at 5 years. On univariate analyses,
large size of the dedifferentiated area (>8 cm), high MIB-1-labeling index (>30%) for the
dedifferentiated area and lung metastasis at initial presentation were significantly associated
with poor prognosis.

Conclusions: Primary dedifferentiated liposarcoma in the extremities predominantly occurred
in the thigh and a rapid enlargement of long-standing tumors was a characteristic symptom.
Although the local behavior of these tumors was less aggressive than that of retroperitoneal
dedifferentiated liposarcomas, they had a relatively high metastatic potential.

Key words: pathology — orthopedics/sarcoma — prognostic factors

© The Author (2011). Published by Oxford University Press. All rights reserved.
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INTRODUCTION

The concept of dedifferentiated liposarcoma (DDL) was
introduced in 1979 by Evans (1), and DDL was defined as a
tumor containing atypical lipomatous neoplasm/well-
differentiated liposarcoma (WDL) juxtaposed to a high-grade
non-lipogenic sarcoma. Later, the definition of DDL was
expanded to WDL with almost entirely comprising low-
grade dedifferentiation areas (2). Unlike many other types of
sarcomas, DDLs are usually located in the retroperitoneum,
and the most important prognostic factor is anatomic
location, with retroperitoneal lesions having the worst clini-
cal behavior due to difficulties of complete excision (2—4).

Although orthopedic oncologists occasionally encounter
primary DDLs in the extremities, clinicopathologic details
and prognostic factors remain to be clarified since the
number of those is limited (3,5—13). In this study, we evalu-
ated the clinicopathologic features of 18 patients with
primary (de novo) DDL in the extremities at eight oncology
centers in northern Japan. We focused on the therapeutic
strategy and prognostic impact of dedifferentiation of
primary lesions.

PATIENTS AND METHODS

Seven oncology centers in Tohoku Musculoskeletal Tumor
Society (TMTS) and National Cancer Center in Tokyo par-
ticipated in this retrospective collaborative study. Patients
with DDL of the extremities who had been treated between
1994 and 2008 were identified from the medical records.
Demographics, including gender, age, duration and/or symp-
toms, were reviewed from clinical records. Magnetic reson-
ance (MR) images were used to evaluate signal intensity,
size and depth of the tumors. Chest radiographs and com-
puted tomographic images of the chest and abdomen were
examined to determine distant metastasis at initial presen-
tation or follow-up. The margins of surgical excision were
classified as adequate (wide margin) or inadequate (intrale-
sional or marginal margin), according to the definition of
Enneking (14).

Gross features of the tumors were reviewed using surgical
specimens or their photos. The hematoxylin- and eosin-
stained slides of the tumors were reviewed by an expert path-
ologist (T.H.). Although dedifferentiation may be observed
during recurrence of a preexisting WDL (secondary dediffer-
entiation) (3), to clarify the prognostic impact of dedifferen-

tiation of primary lesions, cases with secondary
dedifferentiation were excluded.
The representative  blocks of formalin-fixed,

paraffin-embedded tissues of the dedifferentiated area (high-
grade area) were cut in a 4-pm-thick sections and examined
after labeling by using the streptavidin—biotin method with
an appropriate use of negative controls throughout and after
pre-treatment with heat-induced epitope unmasking.
Unmasking was conducted in 10 mM citrate buffer, pH 6.0,
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in an autoclave at 121°C for 10 min. Primary antibodies for
MIB-1 (1:500, Dako, Tokyo, Japan), vimentin (1:200,
Dako), S-100 (1:2000, Dako), desmin (1:100, Dako),
a~smooth muscle actin (1:100, Dako), muscle-specific actin
(1:100, Enzo, NY, USA), myogenin (1:100, Dako) and
CD-56 (1:200, Nihonkayaku, Tokyo, Japan) were applied in
all 18 cases. The MIB-1-labeling index was estimated by
counting the percentage of cell nuclei that stained positive
per 100 tumor cells in the region of the tumor with the great-
est density of staining. The percentage of cells expressing
nuclear staining was analyzed as a continuous variable.
Tumors showing >30% staining were classified as 2(+),
and tumors with <30% staining were classified as (+).

The latest follow-up information was obtained from phys-
icians of affiliated institutions. The average follow-up period
for the 18 patients was 58 months (range: 2—173 months),
and for surviving patients, it was 89 months (range: 37—173
months). Survival rate was estimated using the Kaplan—
Meier method. The prognostic significance of the following
variables on survival was determined using the log-rank test:
gender (male or female), history of a prompt enlargement
(yes or no), maximum tumor size (larger than mean value or
smaller), maximum diameter of the dedifferentiated area
(larger than mean value or smaller), lung metastasis at initial
presentation, chemotherapy, radiotherapy, surgical margin of
the initial surgery (adequate or inadequate), histologic diag-
nosis of the dedifferentiated area (undifferentiated pleo-
morphic sarcoma or others) and MIB-1-labeling indexes of
the dedifferentiated area (>30 or <30%). Similarly, risk
factors for local recurrence were estimated in 17 patients
who underwent surgery. A probability value <0.05 was con-
sidered significant. All protocols were approved by the
Institutional Review Board at our institutions. Informed
consent was obtained from all patients.

RESULTS

The subjects were 12 men and 6 women. Their age at diag-
nosis ranged from 47 to 86 years (average, 65 years). All 18
tumors were located in the thigh. Seventeen of the 18 tumors
were located in layers deeper than the fascia, and the remain-
ing 1 tumor was located in the subcutaneous tissue. Fourteen
patients (78%) complained of a mass without pain, and four
other patients complained of a mass associated with pain
around the mass. The duration of symptoms ranged from 1
to 120 months (average, 38 months) in the 13 patients for
whom information about the duration was available. Nine
{50%) of the 18 patients noticed rapid growth or a change in
the consistency of long-standing tumors, from soft to elastic
hard. Three (17%) of the 18 patients had lung metastasis at
initial presentation.

MR images were available for review for all cases. The
largest diameter of tumors ranged from 3 to 30 cm (mean,
17 cm). In the masses, two areas were adjacent to each other
with a clear border, and one of them had high signal



intensity both in T1- and T2-weighted images, which indi-
cated a well-differentiated lipogenic tumor. The other area,
measured 1—18 cm (mean, 8 cm), showed low signal inten-
sity in Tl-weighted images and high signal intensity in
T2-weighted images (Fig. 1).

Ten gross specimens or photographs of the tumors were
available for review. All 10 tumors consisted of both a yel-
lowish fatty part and a whitish solid part. The borders of
these two parts were well defined. Histologic examination
indicated that the yellowish fatty part comprised mature lipo-
genic cells with large, hyperchromatic nuclei and was classi-
fied as Grade 1 according to the FNCLCC grading system
(15) (Fig. 2a). The whitish solid part showed increased cellu-
larity with nuclear enlargement and hyperchromasia. A con-
siderable amount of necrosis (5—50%) and high mitotic rate
(10—20/10 HPF) were observed, and this part was classified
as Grade 3, high-grade sarcoma according to the system.

Among the 18 high-grade sarcomas, 12 showed prolifer-
ation of pleomorphic cells without any apparent differen-
tiation; this characteristic was similar to that of malignant
fibrous histiocytoma (MFH-, undifferentiated pleomorphic
sarcoma-) like features (Fig. 2b). Two cases were diagnosed
as osteosarcoma on the basis of bone and osteoid formation
among atypical and hyperchromatic cells (Fig. 2¢). Two
other cases showed a proliferation of atypical cells with
abundant eosinophilic cytoplasm. These tumor cells showed
strong reactivity for vimentin, desmin and myogenin and
were diagnosed as having a rhabdomyosarcoma part. One
tumor showed marble-like patterns and whorled structures.
Since the tumor cells were symmetrically tapered spindle
cells with irregular buckled nuclei and were partially posi-
tive for S-100, the tumor was diagnosed as a malignant per-
ipheral nerve sheath tumor. The remaining one tumor was
diagnosed as leiomyosarcoma on the basis of cigarette-
shaped nuclei of the tumor cells and strong immunoreactivity
for a-smooth muscle actin and muscle-specific actin. On the
basis of the results of the MIB-1-labeling index, nine of the
18 tumors were classified as 2(+) (Fig. 2d), and the other
nine tumors were classified as (4).
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Initial surgical treatment was performed in 17 of the 18
patients. The remaining one patient did not undergo surgery
(Patient no. 5) because of extensive lung metastasis at initial
presentation. Surgical margin was estimated as adequate
(wide excision) in eight and inadequate in nine (marginal
excision, seven; intralesional excision, two) cases. One
patient (Patient no. 3) developed a local recurrence 15
months after surgery with a marginal margin.

Three patients (Patient nos. 1, 17 and 18) underwent preo-
perative chemotherapy and one patient (Patient no. 15)
received postoperative chemotherapy. Drugs used to treat
other soft tissue sarcomas, such as doxorubicin, ifosfamide,
cisplatin and dacarbazine, were used in the current che-
motherapy. In Patient no. 1, who had a tumor with a
rhabdomyosarcoma-like dedifferentiated area, the effect of
the preoperative chemotherapy was clinically evaluated as
‘partial response’, but histologically, diffuse necrosis was
observed in the dedifferentiated area (Fig. 3). In Patient nos.
17 and 18, who had tumors with MFH-like dedifferentiated
area, effects of preoperative chemotherapy were evaluated as
‘progressive disease’. Pre-operative radiotherapy (20—60 Gy)
was administered to six patients, and post-operative radio-
therapy (50—60 Gy) was administered to five patients. The
effects of preoperative radiotherapy in the six patients were
clinically evaluated as ‘no change’ in four and ‘partial
response’ in two patients.

Three patients (Patient nos. 5, 13 and 17) had metastatic
tumors in the lung at initial presentation. Patient no. 5 was
only administered radiotherapy for the primary tumor, and
the patient died of the disease 2 months after the initial pres-
entation. Patient nos. 13 and 17 underwent marginal excision
with post-operative radiotherapy and/or chemotherapy, and
died of the disease 2 and 5 months after the surgery, respect-
ively. Among the other 15 patients, 4 (27%) developed lung
metastases in the follow-up period. None of the four patients
underwent thoracotomy, and all four patients died of disease
at 9, 12, 15 and 24 months after the initial surgery.
Clinicopathologic details of the 18 cases are summarized in
Table 1.

Figure 1. Magnetic resonance (MR) images of a 55-year-old woman with a lesion in the thigh. T1-weighted image showed a dedifferentiated area with low
signal intensity and a well-differentiated liposarcoma (WDL) area with high signal intensity.
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Figure 2. (2) Microphotograph of a WDL. Several atypical cells with large and hyperchromatic nuclei were observed [hematoxylin and eosin (H&E), original
magnification x400]. (b) With regard to high-grade sarcomas, 12 of the 18 tumors showed a proliferation of pleomorphic cells without any apparent differen-
tiation, which was compatible with malignant fibrous histiocytoma (MFH-, undifferentiated pleomorphic sarcoma-) like features (H&E, original magnification
x400). (¢) Two of the 18 tumors were determined to have osteosarcoma-like features because of bone and osteoid formation among atypical and hypeschro-
matic cells (H&E, original magnification x400). (d) Microphotograph of the dedifferentiated area showing high MIB-1-labeling index.

Figure 3. MR images and microphotographs before (left) and after (right) chemotherapy in Patient no. 1, who had a tumor with a thabdomyosarcoma-like
dedifferentiated area (arrowheads). Histologically, diffuse necrosis was observed in the dedifferentiated area.
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Table 1. Clinical and pathologic details on the 18 patients with primary dedifferentiated liposarcoma in the extremities

No. A S Site Dura Diam Ml Surg Rec Ra Ch Histology MIB-1 Prog Fup
(ms) (Dediff) (Gy) (Dediff) (ms)
1 57 F Thigh 10 6 — W - 40 -+ Rhabdo +) NED 83
2 57 F Thigh NA 6 — w - - MFH +) NED 106
3 86 F Thigh 36 8 - M + 60 - MFH 2 (+) DOD 15
4 55 F Thigh 1 4 - w - - MFH (+) NED 124
5 47 F Thigh 180 10 + - 20 - MFH 2(+) DOD 2
6 64 M Thigh NA 5 - M - - MFH (+) NED 49
7 83 M Thigh 4 2 - W - - - MFH (+) NED 36
8 82 M Thigh 5 7 - w - 30 - MPNST (+) DOD 24
9 53 F Thigh  NA 5 - W - - oS 2(+) NED 173
10 68 M Thigh NA 1 - M - - MFH (+) NED 123
11 s4 M Thigh NA 4 - W - - o] 2(+) NED 63
12 63 M Thigh 3 5 - W - - MFH 2(+) DOD 9
13 85 M Thigh 1 15 + M - 60 — MFH 2(-+) DOD 5
14 75 M Thigh 36 11 - 1 - 60 - Leio (+) NED 65
15 61 M Thigh 120 10 - M - 60 + Rhabdo 2(+) NED 120
16 67 M Thigh 36 13 = 1 - 50 - MFH (+) NED 37
17 53 M Thigh 36 18 + M - 40 -+ MFH 2(+) DOD 2
18 64 M Thigh 24 15 - M 40 + MFH () DOD 16

A, age; S, sex; Dura, duration of symptoms; Diam, largest diameter; M1, lung metastasis at the initial presentation; Surg, surgical margin; Rec, recurrence; Ra,
radiation; Ch, chemotherapy; Dediff, dedifferentiated area; MIB-1, MIB-1-labeling index; Prog, prognosis; F-up, follow up; F, female; W, wide; Rhabdo,
rhabdomyosarcoma; NED, no evidence of disease; NA, not available; MFH, malignant fibrous histiocytoma; M, marginal; DOD, died of disease; M, male;
MPNST, malignant peripheral nerve sheath tumor; OS, osteosarcoma; I, intralesional.
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Figure 4. (a) Overall survival rate of the 18 patients with primary dedifferentiated liposarcoma in the extremities was 61.1% at 5 years (95% confidence inter-
val, 38.6—83.6%). Univariate analysis revealed that (b) large diameter of the dedifferentiated area (>8 cm), (c) high MIB-1 index of the dedifferentiated area
(30%) and (d) lung metastasis at initial presentation (M1) were significantly associated with poor prognosis, (b) Less than 8 cm, smali diameter of the dediffer-
entiated area (n = 10); >8 cm, large diameter, (n = 8). (c) Less than 30%, low MIB-I index of the dedifferentiated area (z = 10); 30%, higher MIB index
(n = 8). (d) M0, no metastasis at initial presentation (n = 15); M1, lung metastasis at initial presentation (n = 3).
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Univariate analysis revealed that for the 17 patients who
underwent surgery, none of the variables, including age, sex,
size, symptom, histology, amount of dedifferentiated area,
MIB-1-labeling index, metastasis at initial presentation, che-
motherapy, radiotherapy or surgical margin was associated
with local recurrence.

The overall survival rate of the 18 patients was 61.1% at 5
years (95% CI, 38.6—83.6%; Fig. 4a). Univariate analysis
revealed that large diameter of the dedifferentiated area (<8
vs. >8 cm, 80.0 vs. 37.5%; Fig. 4b), high MIB-1 index of
the dedifferentiated area (<30 vs. >30%, 80.0 vs. 37.5%;
Fig. 4c) and lung metastasis at initial presentation (MO vs.
M1, 0 vs. 73.3%; Fig. 4d) were significantly associated with
a poor prognosis. There was no significant association
between survival and the variables, including age, gender,
symptom, maximum tumor size, histology, surgical margin,
radiation and chemotherapy.

DISCUSSION

To our knowledge, 21 cases of primary DDLs occurring in
the extremities have been reported in the literature (3,5—13).
Of these, except the case of an 8-year-old girl (13), all
occurred in persons aged over 50 years (age range: 52—83
years), and the patients were predominantly men (men, 14;
women, 7). The current study showed similar age and gender
distributions. The most peculiar demographic feature was the
predominant occurrence of the condition in the thighs.
Seventeen (81%) of the 21 cases reported in the literature
and all 18 cases in this study showed occurrence of the
tumor in the thigh, although the reason for this predomi-
nance is not known.

The current 18 patients tended to complain of rapid
growth or changes in the consistency of long-standing
tumors; however, these symptoms have not been mentioned
in the previous literature. Since dedifferentiation is con-
sidered to be time-dependent (4,16), rapid growth or changes
in the consistency of long-standing tumors may be a clinical
sign of dedifferentiation. We should consider the possibility
of DDL if an elderly patient with a lipogenic and long-
standing mass in the thigh complains of rapid enlargement
or change in the consistency of the mass.

In this study, lung metastasis at initial presentation was a
risk factor. A systemic survey using modern imaging tech-
niques is essential for the staging of sarcomas. With regard
to pathologic features, large size (>8 cm) and high MIB-1
index of the dedifferentiated area (>30%) correlated with
poor prognosis. Hasegawa et al. (17) reported the usefulness
of the MIB-1-labeling index for his new grading system of
soft tissue sarcomas. The MIB-1-labeling index of the 18
cases was determined according to their categories (<30 or
>30%). Although a high MIB-1 rate was found to be a sig-
nificant factor affecting survival in many types of sarcomas,
the implications of a high MIB-1 rate for primary DDL in
the extremities have not been well discussed. Therefore, if
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the size of the dedifferentiated area is more than 8 cm and
the MIB-1-labeling index in a biopsy specimen obtained
from a dedifferentiated area is higher than 30%, a new treat-
ment strategy might be considered. Our study with consider-
ably long follow-up clarified that the condition has a
relatively aggressive clinical course; 7 of the 18 patients died
of the disease, although previous literature on DDL has
stressed poor prognosis of retroperitoneally located tumors
and less aggressiveness of DDL in the extremities (2,4).
Therefore, careful attention during the follow-up period is
important in cases of DDL in the extremities.

Preoperative chemotherapy was administered to three
patients in the current series. Only one of the three patients
with tumors with a thabdomyosarcoma-like dedifferentiated
area showed severe necrosis in the surgical specimen; good
results were obtained for this case. In the other two cases
with an MFH-like dedifferentiated area, the effect of the che-
motherapy was not apparent, and both patients died of the
disease. Post-operative chemotherapy was administered to
one patient with a tumor with a rhabdomyosarcoma-like ded-
ifferentiated area, and at recent follow-up, this patient
showed a good clinical result. Therefore, chemotherapy for
primary DDL in the extremities may be valuable when the
dedifferentiated area has rhabdomyosarcoma-like features.
However, the usefulness of radiation therapy for local
control remains controversial. In the current series, four
patients were treated with pre-operative radiotherapy, and its
effects were clinically evaluated as ‘no change’ in one and
‘partial response’ in three patients. In addition, univariate
analysis showed no relationship between radiation therapy
and local recurrence. Therefore, the usefulness of radiation
therapy for the local control of primary DDL of the extremi-
ties should be investigated further.

The relationship between local recurrence and surgical
margin was unclear from the current statistical analyses.
Only one of the nine patients who underwent surgery with
inadequate (marginal or intralesional) margin developed
local recurrence, and no patient developed local recurrence
after surgery with adequate (wide) margin. Although wide
excision may be associated with good local control, clinical
results after marginal excision of primary DDL of the extre-
mities were also acceptable. In the case (Patient no. 3) with
local recurrence after the surgery, the dedifferentiated area
was located on the surface of the tumor and the surgical
margin at the dedifferentiated area was inadequate. On the
other hand, in seven of the nine cases without local recur-
rence, surgical margin at the WDL area was inadequate,
Hoshi et al. reported one case resected with a marginal
margin at the WDL portion. Since this patient has been con-
tinuously disease-free for 19 months after the surgery, the
authors considered a marginal margin or better can be con-
sidered safe only for the WDL part (12). Further study
regarding a surgical margin of DDL should be separately
evaluated for the WDL area and dedifferentiated area.

In conclusion, primary (de novo) DDLs in the extremities
predominantly occur in the thighs of elderly men, and a



rapid growth or change in the consistency of a long-standing
tumor is a characteristic symptom. The clinical behavior of
these tumors is relatively aggressive, and initial presentation
includes lung metastasis, large size and a high
MIB-1-labeling index at the dedifferentiated area are related
with poor prognosis. Wide excision is a reliable procedure
for local control of the dedifferentiated area, but for the
WDL area, clinical results after marginal excision were also
acceptable. Chemotherapy might be indicated for cases with
a rhabdomyosarcoma-like dedifferentiated area, but the
effectiveness of chemotherapy for other types is unclear.
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