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Abstract Osteosarcoma, the most common type of primary
malignant tumour that develops in bone, can be classified
into several different sub-types. While the majority of
osteosarcomas are highly malignant, there are some low-
grade variants. Since the introduction of chemotherapy into
the multi-modal treatment regimen of high-grade osteosar-
coma, its prognosis has impressively improved, with long-
term survival being achieved in two-thirds of all patients.
This review summarises current chemotherapeutic treatment
strategies in classical osteosarcoma and also addresses the
indication for chemotherapy in more unusual types and
variants. It emphasises the need for treatment in specialised
centres and within prospective, multi-institutional trials,
amongst which EURAMOS!1 and EURO-B.O.S.S are
currently active in many European countries.

Résumé L’ostéosarcome est la tumeur osseuse la plus
fréquente, cependant la plupart des ostéosarcomes ont une
haute malignité, peu sont de malignité de bas de grade.
Depuis I’utilisation de la chimio thérapie dans le traitement
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des ostéosarcomes de haute malignité, le pronostic a été trés
nettement amélioré, permettant une survie a long terme
chez les deux tiers des patients. Cet article fait la revue des
différentes stratégies thérapeutiques de chimiothérapie dans
le traitement de 1’ostéosarcome et de ses différents types. Il
met en évidence que les traitements doivent étre réalisés
dans des centres spécialisés avec des études prospectives,
multi sites, comme celles réalisées avec EURAMOS 1 et
EURO-BOSS dans les pays européens.

Introduction

Osteosarcoma, the most common type of primary malignant
bone tumour, is defined by the presence of malignant
mesenchymal cells producing osteoid or immature bone. The
peak incidence of the most frequent type of osteosarcoma —
high-grade central osteosarcoma — is in the second decade of
life during the adolescent growth spurt. Untreated, osteosar-
coma runs a relentless course with local and systemic disease
progression and leads to death within a matter of months.
The inappropriate use of diagnostic tools and sub-optimal
therapy can irrevocably compromise a patient’s chances of
being cured. Therefore, affected patients should only be
treated in specialised centres that are able to provide access to
the full spectrum of care. In many countries, it is standard
practice to provide such care within the framework of
prospective clinical trials. Such trials have been essential in
guaranteeing that as many patients as possible can benefit
from modern, efficacious, interdisciplinary therapeutic regi-
mens and in optimising these regimens. Every effort should be
made to offer trial participation to all osteosarcoma patients.
Apart from several high-grade sub-types and entities,
there are also several distinct low-grade variants of osteo-
sarcoma. The critical role of surgery as the mode of local
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therapy in a curative approach needs to be stressed in all sub-
types. Local treatment and chemotherapy are complementary
components of treatment for high-grade tumours. This article
focuses on the role of chemotherapy with an emphasis on the
results of COSS, the German-Austrian-Swiss Cooperative
Osteosarcoma Study Group.

High-grade central osteosarcoma
Indication for chemotherapy

High-grade central osteosarcoma is by far the most frequent
sub-type, comprising up to 80% of all osteosarcomas. Prior
to the introduction of chemotherapy in the 1970s, its
prognosis — like that of all other high-grade variants — was
dismal. Despite excellent local control rates with surgery, the
vast majority of patients, even those with seemingly
localised disease, rapidly developed pulmonary metastases
and died. Accordingly, a renowned surgeon summarised the
treatment results during a conference on bone sarcomas in
the 1920s: “If you do not operate they die; if you do operate
they die just the same” [7]. Such despondency is no longer
justified, as prognosis has improved dramatically since the
introduction of chemotherapy in the late 1970s. This was
taken as sufficient proof of principle by most investigators.
For those few who were still sceptical, a randomised trial
between surgery plus postoperative chemotherapy and
surgery only confirmed chemotherapy’s necessity and
efficacy beyond any doubt [20].

Today, using a multi-modal approach consisting of
preoperative (“neoadjuvant”) systemic polychemotherapy
followed by local surgical therapy and then postoperative
(“adjuvant”) chemotherapy, long-term, disease-free survival
can be achieved in 60-70% of patients. Negative prognostic
indicators include large tumour volume, axial site, primary
metastases, increased alkaline phosphatase levels and a poor
response to preoperative induction chemotherapy [3, 4]. The
multi-modal treatment concept demands close interdisciplin-
ary cooperation between orthopaedic surgeons, thoracic
surgeons, radiologists, pathologists and oncologists. Early
contact with an oncologist prior to biopsy is essential to
ensure appropriate enrolment into clinical trials and partic-
ipation in ancillary biological studies.

Roles of surgery and chemotherapy within multi-modal
treatment

Complete surgery both of the primary tumour and, if
present, all radiologically detectable metastases as well, is
as much as a prerequisite for cure. The goals of surgery
are to safely remove the tumour and yet preserve as
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much (extremity) function as possible. Local control is
safely achieved by surgery with resection margins which are
at least “wide” according to Enneking [8].

Microscopic sub-clinical metastases are present at the time
of diagnosis in the majority of patients [3, 20]. The primary
goal of chemotherapy within the multi-modal treatment
concept is to eradicate these micrometastases. Chemotherapy
alone is insufficient to reliably destroy either the primary
tumour [17] or to eradicate clinically detectable metastases.

Timing of chemotherapy in relation to surgery

Chemotherapy can either be administered before (i.e. pre-
operative, induction or neoadjuvant chemotherapy) or after
surgery (i.e. postoperative or adjuvant chemotherapy). Most
current protocols employ chemotherapy both before and
after surgery. The concern that delayed removal of the bulk
tumour after neoadjuvant chemotherapy could compromise
outcomes has not been substantiated. A prospective, random-
ised trial comparing immediate and delayed definitive
surgery failed to detect effects on survival [13]. Similarly,
neither the COSS-Group, in a large retrospective comparison
of 157 patients with primary surgery and 1451 patients with
preoperative chemotherapy [4], nor the Memorial Sloan-
Kettering Cancer Center, who evaluated 279 patients treated
either way [22], were able to detect survival differences
between both approaches. Preoperative chemotherapy, how-
ever, offers several other advantages and is therefore the
current standard. These advantages include:

1. Gain of time in order to prepare definitive surgery for
limb-salvage procedures.

2. Delineation of tumour: chemotherapy induces the devel-
opment of a well-formed avascular, collagenous capsule
and contributes to the improvement of the quality and
adequacy of the surgical margin. Osteosarcomas which
are pre-treated by chemotherapy are better demarcated
against surrounding tissues and easier to operate on [16].
Efficacious neoadjuvant chemotherapy is associated with
reduced rates of local recurrence and can therefore make
limb-salvage surgery safer [6, 26] (Fig. 1a,b).

3. Preoperative chemotherapy allows histological evalua-
tion of the response to treatment, one of the most
reliable prognostic indicators available to date [3].
Response is graded on the basis of the amount of
remaining viable tumour in the resected specimen. A
10% cut-off is often used to discriminate between good
and poor response. Sub-classifications into six (Salzer-
Kuntschik) or four (Huvos) grades are currently
practiced, allowing treatment effects to be described
in more detail. In the COSS-trials, 5-year event-free
survival in good responders was 68%, as compared to
only 39% in poor responders [4] (Fig. 2).
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tive chemotherapy (good response)

Surgery, chemotherapy and local control

Inadequate surgical margins and poor histological response
are both important risk factors for local failure, the former
being the more important. Local failure is about threefold
more likely in patients with a poor response than in those
with a good response, and nearly fivefold more likely in
patients with inadequate surgical margins than in those with
adequate ones [6, 26]. Both negative risk factors interact
and, if simultaneously present, the risk for local failure
increases excessively by a factor of almost 50 [26]. In view
of the poor prognosis after local recurrence, reluctance to
carry out limb-saving surgery — if not achievable with wide
margins — is more than justified for poorly responding
osteosarcoma [6].

Outline of current chemotherapy regimens

Chemotherapy for high-grade osteosarcoma is usually
administered within prospective clinical trials. Its total

duration is generally 612 months. Doxorubicin (=adria-
mycin) is an essential component of most regimens, but its
use is limited by its potential for cardiotoxicity. Cisplatin,
the second most commonly used drug, is included in most
protocols, and high-dose methotrexate with leukovorin
rescue is the third most commonly used agent in chemo-
therapy regimens [2, 3, 11, 21, 29]. High-dose methotrexate
has the potential to cause severe, life-threatening toxicity,
but it is generally well tolerated in young patients,
provided that renal function is normal and that hyper-
hydration, alkalinisation, close plasma level monitoring
and adequate administration of the antidote leucovorine
are guaranteed.

The benefit of adding ifosfamide, the fourth agent
generally accepted as being active against the disease, to
regimens of doxorubicin, cisplatin and high-dose methotrex-
ate remains to be confirmed. The Italian and Scandinavian
groups [2, 29] as well as our own COSS-group [11] have
used all four drugs together with promising results.
However, the addition of ifosfamide did not result in a
survival advantage in a large, randomised North American
study [21].

Salvage therapy for poor responders?

As mentioned above, a poor histological response to
preoperative chemotherapy is associated with a markedly
inferior prognosis. To date, attempts to modify postopera-
tive chemotherapy based on response (“salvage chemother-
apy”) have not resulted in convincingly improved
outcomes. Controlled, randomised trials addressing this
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Fig. 2 Response to preoperative chemotherapy and survival. Grades 1
through 6 represent increasing tumour viability (reprinted from [3]
with permission from the American Society of Clinical Oncology)
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problem had not been performed until the European and  multi-national, transatlantic, intergroup study (Fig. 3a),
American Osteosarcoma Study EURAMOSI1 opened for  which — in addition to addressing the salvage question —
recruitment early in 2005. Centres in Europe and North  evaluates the value of interferon o« maintenance therapy.
America are strongly encouraged to participate in this

a) EURAMOS 1 treatment regimen

MAP lae] [ [m[mfar] | [wmfwmfa] [m]mfa] [m]u]
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

ran
M =High-Dose domize
Methotrexat‘ .
P2 Ciptatin MAPifn lap] [ [m]mfar] [ [m[wmf[a| [m]m[a] [wm][wm]
1/i = Ifosfamide 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
E = Etoposide (VP-16)
good
response 30 31 32 33 101 102 103 104
[ap] [ [m[mJar] [ [m[m[or]
Woche 1 2 3 4 5 6 7 8 9 10 11
poor
response
MAP lap] [ [w[mfar] [ [m]mf[a] [m[m[a] [m]m]
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
ran
domize
MAPIE lap] [ [wmfm[ | [mfai] [ [wmfm[ | [mfar] |

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

L Imfm] [ Jmfai|] [ [mfm]
30 31 32 33 34 35 36 37 38 39 40

b) EURO-B.O.S.S. treatment regimen

Patients with primary surgery: adjuvant chemotherapy

OP | P/A P VA P/A P VA P/A P VA
week o1 |23 4a|s|e6|7|8]oftofmnfr2f3fialis|ie|17]18]19]20]21]22]23]24
Good & Intermediate Response (<50% viable tumor)
) ) ) P/A VP VA P/A /P VA
Patients without primary surgery: week | 10| 11| 12|13 1415|1617 1819|2021 22|23]24]25

neoadjuvant and adjuvant chemotherapy

P/A P VA opP
week [ O 1 2 3 4 5 6 7 8 9

Very Poor Response (=50 % viable tumor)

P/A M | I/P M | VA M | P/A M
week | 10 | 11 | 12 | 13 [ 14 [ 15| 16 | 17 | 18 | 19 | 20 | 21 [ 22 [ 23 | 24 | 25

M= High-Dose-Methotrexate

A= Doxorubicin
. ] P M | VA
P= Cisplatin week | 26 | 27 | 28 | 29 | 30

I= Ifosfamide

Fig. 3 Outline of the chemotherapy regimens used in the current multi-centre trials EURAMOSI (a) and EURO-B.O.S.S. (b). See text for details
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Chemotherapy in older patients

Most patients with high-grade osteosarcoma are adolescents
or young adults, and prospective studies have generally
excluded patients over the age of 40 years. Reports dealing
with older patients are few and limited to retrospective
series. The impression that older patients fare less well may
be in part attributable to the increasing proportion of
unfavourable axial lesions with increasing age rather than
to age itself [4]. A European review of outcomes came to the
result that osteosarcoma in older patients is a curable
condition and warrants intensive treatment with chemother-
apy and surgical resection [15]. The Italian (ISG) and
Scandinavian (SSG) Sarcoma Groups together with COSS
have therefore developed a joint protocol for 41- to 65-year
olds. This prospective European Bone Over 40 Sarcoma
Study (EURO-B.O.S.S, Fig. 3b) offers multi-modal, age-
adapted therapy based on pre- and postoperative doxorubi-
cin, cisplatin and ifosfamide not only for osteosarcoma, but
also for other high-grade spindle cell sarcomas of the bone,
such as malignant fibrous histiocytoma (MFH), leiomyosar-
coma, fibrosarcoma, dedifferentiated chondrosarcoma and
angiosarcoma. The use of high-dose methotrexate, which
may be associated with increased toxicity in older patients, is
restricted to patients with an extremely poor histological
response to preoperative chemotherapy and to a dose of
8 g/m” (compared to 12 g/m” in younger patients).

Chemotherapy in relapsed osteosarcoma

At present, there is no standard chemotherapy regimen for
osteosarcoma which relapses following multi-modal first-
line treatment. Prognosis is poor, with long-term post-
relapse survival in less than 20% of the patients [9, 18].
However, there might be a second or sometimes even a
third, fourth, or later chance, provided all metastases can be
removed by surgery. Data from Italy [9] and the COSS-
group [18] suggest a limited prolongation of survival with
second-line multi-agent chemotherapy in patients with
incompletely resected metastases. The adjuvant effect of
second-line chemotherapy in patients with a second com-
plete surgical remission is not as obvious, even though a
limited benefit was observed in selected retrospective series
[18, 27].

Complications of chemotherapy

The most frequent chemotherapy-related complications
include infections associated with myelosuppression, muco-
sitis, impaired renal function (tubular damage due to
ifosfamide and glomerular dysfunction caused by cisplatin),
hypomagnesaemia, hearing loss, gonadal dysfunction and
anthracycline-induced cardiac dysfunction. Close monitoring

during chemotherapy is mandatory in order to appropriately
detect and adapt the relevant agents. Long-term follow-up is
required not only to monitor the remission status but also in
order to screen for and manage late effects occurring
following completion of the chemotherapy regimen [19].
Strategies to reduce cardiotoxicity include continuous-infu-
sion doxorubicin and the use of cardioprotective agents. The
ongoing challenge is to further reduce late effects without
compromising the efficacy of antineoplastic treatment.

Osteosarcoma variants

Several variants of osteosarcoma are distinguished from
classical or conventional osteosarcoma because of differ-
ences in site, histology or biological behaviour [10].

Small cell osteosarcoma This very rare form of osteosar-
coma (1.3%) is a tumour that resembles Ewing’s sarcoma
histologically but produces an osteoid matrix. It responds to
treatment based on protocols for osteosarcoma [23].

Osteosarcoma occurring as secondary malignancy Osteo-
sarcoma arising as a secondary malignancy has historically
been associated with a particularly grave prognosis.
However, recent reports from France [30] as well as those
from our COSS group [5] have demonstrated that affected
patients may survive with complete surgery and polyche-
motherapy, which, of course, needs to take into account
previous chemotherapy exposure. Secondary osteosarcomas
remain a particular challenge for the orthopaedic surgeon,
as they often arise in unfavourable axial sites.

Extraskeletal (=extraosseous) osteosarcoma These osteoid-
producing tumours that originate in other organs than bones
are usually high-grade malignancies. They are rare (<5% of
osteosarcoma) and uncommon under the age of 30. While
some authors have reported poor results with doxorubicin/
cisplatin-based regimens [1], COSS found that a treatment
approach analogous to that pursued in conventional high-
grade osteosarcoma led to favourable outcomes [12].

Surface osteosarcomas A small proportion of osteosarco-
mas arises not intramedullarly but from the surface of bone.
The World Health Organisation classification [10] now
recognises three main sub-types of surface osteosarcoma:
parosteal, periosteal and high-grade surface. Parosteal
osteosarcomas are usually low-grade malignancies and are
characterised by a tendency for local recurrence rather than
for distant metastatic spread. Complete surgical resection
with “wide margins” should be attempted. The indication
for chemotherapy is limited to tumours which transform
into high-grade malignancies (as is not so rarely the case
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after repeated local recurrences) and to cases with meta-
static spread. Periostal osteosarcoma is considered to be an
intermediate-grade tumour. Complete surgical resection is
essential, but the role of chemotherapy remains uncertain
[14]. High-grade surface osteosarcomas behave — and are
therefore treated like — high-grade central tumours [24].

Craniofacial osteosarcoma Complete surgical resection,
the mainstay of treatment, might be particularly difficult
to achieve in this anatomic location. With the exception of
tumours of the skull, the metastatic rate of craniofacial
osteosarcoma is lower in other sites. While a systematic
review suggested a benefit from adjuvant chemotherapy
[28], its exact role and indication remains under discussion.

Low-grade central osteosarcoma This seems to represent
the central counterpart of parosteal osteosarcoma arising in
the medullary cavity of the bone. The same treatment
principles as for parosteal osteosarcoma apply.

Other high-grade spindle cell sarcomas of bone Due to
their rarity, treatment of high-grade, non-osteogenic spindle
cell sarcomas of the bone (see EURO-B.O.S.S., see above)
remains largely individualised. A biological behaviour and
chemosensitivity similar to those of high-grade osteosarco-
ma has been reported for some of these tumours, MFH in
particular [25, 31]. Such similarities are suggestive that high-
grade, non-osteogenic spindle cell sarcomas of the bone
should respond to multi-agent chemotherapy as has been
established for osteosarcoma. In order to evaluate the effect of
such chemotherapy on outcome, the EURO-B.O.S.S -
protocol includes these entities.

Conclusions

Multi-drug chemotherapy has a strong positive impact on
disease-free survival in patients with osteosarcoma. Ongoing
challenges include tailoring chemotherapy to the individual
risk of relapse and the development of biologically driven
treatment strategies.

Acknowledgements The authors thank Prof. Dr. Gernot Jundt,
Basel, for providing the photomicrographs of histological sections
for Fig. 1, and Lynn Hazelwood for language assistance.

References

1. Ahmad SA, Patel SR, Ballo MT, Baker TP, Yasko AW, Wang X,
Feig BW, Hunt KK, Lin PP, Weber KL, Chen LL, Zagars GK,
Pollock RE, Benjamin RS, Pisters PW (2002) Extraosseous
osteosarcoma: response to treatment and long-term outcome.
J Clin Oncol 20:521-527

@ Springer

10.

11.

12.

13.

14.

15.

16.

17.

. Bacci G, Ferrari S, Longhi A, Picci P, Mercuri M, Alvegard TA,

Saeter G, Donati D, Manfrini M, Lari S, Briccoli A, Forni C, Italian
Sarcoma Group/Scandinavian Sarcoma Group (2002) High dose
ifosfamide in combination with high dose methotrexate, adriamycin
and cisplatin in the neoadjuvant treatment of extremity osteosarco-
ma: preliminary results of an Italian Sarcoma Group/Scandinavian
Sarcoma Group pilot study. J Chemother 14:198-206

. Bielack SS, Kempf-Bielack B, Winkler K (1996) Osteosarcoma:

relationship of response to preoperative chemotherapy and type of
surgery to local recurrence. J Clin Oncol 14:683—684

. Bielack SS, Kempf-Bielack B, Heise U, Schwenzer D, Winkler K

(1999) Combined modality treatment for osteosarcoma occurring
as a second malignant disease. Cooperative German-Austrian-
Swiss Osteosarcoma Study Group. J Clin Oncol 17:1164-1174

. Bielack SS, Kempf-Bielack B, Delling G, Exner GU, Flege S,

Helmke K, Kotz R, Salzer-Kuntschik M, Werner M, Winkelmann
W, Zoubek A, Jurgens H, Winkler K (2002) Prognostic factors in
high-grade osteosarcoma of the extremities or trunk: an analysis
of 1,702 patients treated on neoadjuvant cooperative osteosarcoma
study group protocols. J Clin Oncol 20:776-790

. Bielack SS, Machatschek JN, Flege S, Jurgens H (2004) Delaying

surgery with chemotherapy for osteosarcoma of the extremities.
Expert Opin Pharmacother 5:1243-1256

. Cade S (1955) Osteogenic sarcoma; a study based on 133 patients.

J Roy Coll Surg Edin 1:79-111

. Enneking WF, Spanier SS, Goodman MA (1980) A system for the

surgical staging of musculoskeletal sarcoma. Clin Orthop Relat
Res 153:106-120

. Ferrari S, Briccoli A, Mercuri M, Bertoni F, Picci P, Tienghi A,

Del Prever AB, Fagioli F, Comandone A, Bacci G (2003)
Postrelapse survival in osteosarcoma of the extremities: prognostic
factors for long-term survival. J Clin Oncol 21:710-715
Fletcher CDM, Unni KK, Mertens F (eds) (2002) WHO
classification of tumours pathology and genetics of tumours of
soft tissue and bone. IARC Press, Lyon

Fuchs N, Bielack SS, Epler D, Bieling P, Delling G, Korholz D,
Graf N, Heise U, Jurgens H, Kotz R, Salzer-Kuntschik M, Weinel
P, Werner M, Winkler K (1998) Long-term results of the co-
operative German-Austrian-Swiss osteosarcoma study group’s
protocol COSS-86 of intensive multidrug chemotherapy and
surgery for osteosarcoma of the limbs. Ann Oncol 9:893-899
Goldstein-Jackson SY, Gosheger G, Delling G, Berdel WE, Exner
GU, Jundt G, Machatschek JN, Zoubek A, Jurgens H, Bielack SS,
Cooperative Osteosarcoma Study Group COSS (2005) Extraskeletal
osteosarcoma has a favourable prognosis when treated like
conventional osteosarcoma. J Cancer Res Clin Oncol 131:520-526
Goorin AM, Schwartzentruber DJ, Devidas M, Gebhardt MC,
Ayala AG, Harris MB, Helman LJ, Grier HE, Link MP, Pediatric
Oncology Group (2003). Presurgical chemotherapy compared
with immediate surgery and adjuvant chemotherapy for non-
metastatic osteosarcoma: Pediatric Oncology Group Study POG-
8651. J Clin Oncol 21:1574-1580

Grimer RJ, Bielack S, Flege S, Cannon SR, Foleras G, Andreeff I,
Sokolov T, Taminiau A, Dominkus M, San-Julian M, Kollender Y,
Gosheger G, European Musculo Skeletal Oncology Society
(2005) Periosteal osteosarcoma — a European review of outcome.
Eur J Cancer 41:2806-2811

Grimer RJ, Cannon SR, Taminiau AM, Bielack S, Kempf-Bielack
B, Windhager R, Dominkus M, Saeter G, Bauer H, Meller I,
Szendroi M, Folleras G, San-Julian M, van der Eijken J (2003)
Osteosarcoma over the age of forty. Eur J Cancer 39:157-163
Hosalkar HS, Dormans JP (2004) Limb sparing surgery for pediatric
musculoskeletal tumors. Pediatr Blood Cancer 42:295-310

Jaffe N, Carrasco H, Raymond K, Ayala A, Eftekhari F (2002) Can
cure in patients with osteosarcoma be achieved exclusively with
chemotherapy and abrogation of surgery? Cancer 95:2202-2210



International Orthopaedics (SICOT) (2006) 30:445-451

451

18.

19.

20.

22.

21.

23.

Kempf-Bielack B, Bielack SS, Jurgens H, Branscheid D, Berdel
WE, Exner GU, Gobel U, Helmke K, Jundt G, Kabisch H, Kevric
M, Klingebiel T, Kotz R, Maas R, Schwarz R, Semik M, Treuner
J, Zoubek A, Winkler K (2005) Osteosarcoma relapse after
combined modality therapy: an analysis of unselected patients in
the Cooperative Osteosarcoma Study Group (COSS). J Clin Oncol
23:559-568

Langer T, Stohr W, Paulides M, Kremers A, Dorr HG, Gobel U,
Beck JD (2005) Prospective multicenter registration of major late
sequelae in sarcoma patients using the Late Effects Surveillance
System (LESS). Klin Pediatr 217:176-181

Link MP, Goorin AM, Miser AW, Green AA, Pratt CB, Belasco
JB, Pritchard J, Malpas JS, Baker AR, Kirkpatrick JA et al (1986)
The effect of adjuvant chemotherapy on relapse-free survival in
patients with osteosarcoma of the extremity. N Engl J Med
314:1600-1606

Meyers PA, Heller G, Healey J, Huvos A, Lane J, Marcove R,
Applewhite A, Vlamis V, Rosen G (1992) Chemotherapy for
nonmetastatic osteogenic sarcoma: the Memorial Sloan-Kettering
experience. J Clin Oncol 10:5-15

Meyers PA, Schwartz CL, Krailo M, Kleinerman ES, Betcher D,
Bernstein ML, Conrad E, Ferguson W, Gebhardt M, Goorin AM,
Harris MB, Healey J, Huvos A, Link M, Montebello J, Nadel H,
Nieder M, Sato J, Siegal G, Weiner M, Wells R, Wold L, Womer
R, Grier H (2005) Osteosarcoma: a randomized, prospective trial
of the addition of ifosfamide and/or muramyl tripeptide to
cisplatin, doxorubicin, and high-dose methotrexate. J Clin Oncol
23:2004-2011

Nakajima H, Sim FH, Bond JR, Unni KK (1997) Small cell
osteosarcoma of bone. Review of 72 cases. Cancer 79:2095-2106

24.

25.

26.

27.

28.

29.

30.

31.

Okada K, Unni KK, Swee RG, Sim FH (1999) High grade surface
osteosarcoma: a clinicopathologic study of 46 cases. Cancer
85:1044-1054

Picci P, Bacci G, Ferrari S, Mercuri M (1997) Neoadjuvant
chemotherapy in malignant fibrous histiocytoma of bone and in
osteosarcoma located in the extremities: analogies and differences
between the two tumors. Ann Oncol 8:1107-1115

Picci P, Sangiorgi L, Rougraff BT, Neff JR, Casadei R,
Campanacci M (1994) Relationship of chemotherapy-induced
necrosis and surgical margins to local recurrence in osteosarcoma.
J Clin Oncol 12:2699-2705

Saeter G, Hoie J, Stenwig AE, Johansson AK, Hannisdal E,
Solheim OP (1995) Systemic relapse of patients with osteogenic
sarcoma. Prognostic factors for long term survival. Cancer
75:1084-1093

Smeele LE, Kostense PJ, van der Waal I, Snow GB (1997) Effect
of chemotherapy on survival of craniofacial osteosarcoma: a
systematic review of 201 patients. J Clin Oncol 15:363-367
Smeland S, Wiebe T, Bohling T, Brosjo O, Jonsson K, Alvegard
TA (2004) Chemotherapy in osteosarcoma. The Scandinavian
Sarcoma Group experience. Acta Orthop Scand Suppl 75:92-98
Tabone MD, Terrier P, Pacquement H, Brunat-Mentigny M,
Schmitt C, Babin-Boilletot A, Mahmoud HH, Kalifa C (1999)
Outcome of radiation-related osteosarcoma after treatment of
childhood and adolescent cancer: a study of 23 cases. J Clin Oncol
17:2789-2795

Waddell AE, Davis AM, Ahn H, Wunder JS, Blackstein ME, Bell
RS (1999) Doxorubicin-cisplatin chemotherapy for high-grade
nonosteogenic sarcoma of bone. Comparison of treatment and
control groups. Can J Surg 42:190-199

@ Springer



	Current strategies of chemotherapy in osteosarcoma
	Abstract
	Résumé
	Introduction
	High-grade central osteosarcoma
	Indication for chemotherapy
	Roles of surgery and chemotherapy within multi-modal treatment
	Timing of chemotherapy in relation to surgery
	Surgery, chemotherapy and local control
	Outline of current chemotherapy regimens
	Salvage therapy for poor responders?
	Chemotherapy in older patients
	Chemotherapy in relapsed osteosarcoma
	Complications of chemotherapy

	Osteosarcoma variants
	Conclusions
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AardvarkPSMT
    /AceBinghamSH
    /AddisonLibbySH
    /AGaramond-Italic
    /AGaramond-Regular
    /AkbarPlain
    /Albertus-Bold
    /AlbertusExtraBold-Regular
    /AlbertusMedium-Italic
    /AlbertusMedium-Regular
    /AlfonsoWhiteheadSH
    /Algerian
    /AllegroBT-Regular
    /AmarilloUSAF
    /AmazoneBT-Regular
    /AmeliaBT-Regular
    /AmerigoBT-BoldA
    /AmerTypewriterITCbyBT-Medium
    /AndaleMono
    /AndyMacarthurSH
    /Animals
    /AnneBoleynSH
    /Annifont
    /AntiqueOlive-Bold
    /AntiqueOliveCompact-Regular
    /AntiqueOlive-Italic
    /AntiqueOlive-Regular
    /AntonioMountbattenSH
    /ArabiaPSMT
    /AradLevelVI
    /ArchitecturePlain
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMTBlack-Regular
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeLight
    /ArialUnicodeLight-Bold
    /ArialUnicodeLight-BoldItalic
    /ArialUnicodeLight-Italic
    /ArrowsAPlentySH
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /Asiana
    /AssadSadatSH
    /AvalonPSMT
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /AvantGardeITCbyBT-Medium
    /AvantGardeITCbyBT-MediumOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Baskerville-Bold
    /Baskerville-Normal
    /Baskerville-Normal-Italic
    /BaskOldFace
    /Bauhaus93
    /Bavand
    /BazookaRegular
    /BeauTerrySH
    /BECROSS
    /BedrockPlain
    /BeeskneesITC
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /BennieGoetheSH
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /Bethel
    /BibiGodivaSH
    /BibiNehruSH
    /BKenwood-Regular
    /BlackadderITC-Regular
    /BlondieBurtonSH
    /BodoniBlack-Regular
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /BodoniBT-Bold
    /BodoniBT-BoldItalic
    /BodoniBT-Italic
    /BodoniBT-Roman
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Regular
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolFive
    /BookshelfSymbolFour
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /BookwomanDemiItalicSH
    /BookwomanDemiSH
    /BookwomanExptLightSH
    /BookwomanLightItalicSH
    /BookwomanLightSH
    /BookwomanMonoLightSH
    /BookwomanSwashDemiSH
    /BookwomanSwashLightSH
    /BoulderRegular
    /BradleyHandITC
    /Braggadocio
    /BrailleSH
    /BRectangular
    /BremenBT-Bold
    /BritannicBold
    /Broadview
    /Broadway
    /BroadwayBT-Regular
    /BRubber
    /Brush445BT-Regular
    /BrushScriptMT
    /BSorbonna
    /BStranger
    /BTriumph
    /BuckyMerlinSH
    /BusoramaITCbyBT-Medium
    /Caesar
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-Italic
    /CalligrapherRegular
    /CameronStendahlSH
    /Candy
    /CandyCaneUnregistered
    /CankerSore
    /CarlTellerSH
    /CarrieCattSH
    /CaslonOpenfaceBT-Regular
    /CassTaylorSH
    /CDOT
    /Centaur
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyle-BoldItalic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Cezanne
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGOmega-Regular
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /Charting
    /ChartreuseParsonsSH
    /ChaseCallasSH
    /ChasThirdSH
    /ChaucerRegular
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /ChildBonaparteSH
    /Chiller-Regular
    /ChuckWarrenChiselSH
    /ChuckWarrenDesignSH
    /CityBlueprint
    /Clarendon-Bold
    /Clarendon-Book
    /ClarendonCondensedBold
    /ClarendonCondensed-Bold
    /ClarendonExtended-Bold
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /ClaudeCaesarSH
    /CLI
    /Clocks
    /ClosetoMe
    /CluKennedySH
    /CMBX10
    /CMBX5
    /CMBX7
    /CMEX10
    /CMMI10
    /CMMI5
    /CMMI7
    /CMMIB10
    /CMR10
    /CMR5
    /CMR7
    /CMSL10
    /CMSY10
    /CMSY5
    /CMSY7
    /CMTI10
    /CMTT10
    /CoffeeCamusInitialsSH
    /ColetteColeridgeSH
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /CooperBlack
    /CooperBT-BlackHeadline
    /CooperBT-BlackItalic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Medium
    /CooperBT-MediumItalic
    /CooperPlanck2LightSH
    /CooperPlanck4SH
    /CooperPlanck6BoldSH
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /CopticLS
    /Cornerstone
    /Coronet
    /CoronetItalic
    /Cotillion
    /CountryBlueprint
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CSSubscript
    /CSSubscriptBold
    /CSSubscriptItalic
    /CSSuperscript
    /CSSuperscriptBold
    /Cuckoo
    /CurlzMT
    /CybilListzSH
    /CzarBold
    /CzarBoldItalic
    /CzarItalic
    /CzarNormal
    /DauphinPlain
    /DawnCastleBold
    /DawnCastlePlain
    /Dekker
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Denmark
    /Desdemona
    /Diploma
    /DizzyDomingoSH
    /DizzyFeiningerSH
    /DocTermanBoldSH
    /DodgenburnA
    /DodoCasalsSH
    /DodoDiogenesSH
    /DomCasualBT-Regular
    /Durian-Republik
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /EBT's-cmbx10
    /EBT's-cmex10
    /EBT's-cmmi10
    /EBT's-cmmi5
    /EBT's-cmmi7
    /EBT's-cmr10
    /EBT's-cmr5
    /EBT's-cmr7
    /EBT's-cmsy10
    /EBT's-cmsy5
    /EBT's-cmsy7
    /EdithDaySH
    /Elephant-Italic
    /Elephant-Regular
    /EmGravesSH
    /EngelEinsteinSH
    /English111VivaceBT-Regular
    /English157BT-Regular
    /EngraversGothicBT-Regular
    /EngraversOldEnglishBT-Bold
    /EngraversOldEnglishBT-Regular
    /EngraversRomanBT-Bold
    /EngraversRomanBT-Regular
    /EnviroD
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErasITC-Ultra
    /ErnestBlochSH
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EuroRoman
    /EuroRomanOblique
    /ExxPresleySH
    /FencesPlain
    /Fences-Regular
    /FifthAvenue
    /FigurineCrrCB
    /FigurineCrrCBBold
    /FigurineCrrCBBoldItalic
    /FigurineCrrCBItalic
    /FigurineTmsCB
    /FigurineTmsCBBold
    /FigurineTmsCBBoldItalic
    /FigurineTmsCBItalic
    /FillmoreRegular
    /Fitzgerald
    /Flareserif821BT-Roman
    /FleurFordSH
    /Fontdinerdotcom
    /FontdinerdotcomSparkly
    /FootlightMTLight
    /ForefrontBookObliqueSH
    /ForefrontBookSH
    /ForefrontDemiObliqueSH
    /ForefrontDemiSH
    /Fortress
    /FractionsAPlentySH
    /FrakturPlain
    /Franciscan
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FranklinUnic
    /FredFlahertySH
    /Freehand575BT-RegularB
    /Freehand591BT-RegularA
    /FreestyleScript-Regular
    /Frutiger-Roman
    /FTPMultinational
    /FTPMultinational-Bold
    /FujiyamaPSMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /GabbyGauguinSH
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Antiqua
    /Garamond-Bold
    /Garamond-Halbfett
    /Garamond-Italic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garcia
    /GarryMondrian3LightItalicSH
    /GarryMondrian3LightSH
    /GarryMondrian4BookItalicSH
    /GarryMondrian4BookSH
    /GarryMondrian5SBldItalicSH
    /GarryMondrian5SBldSH
    /GarryMondrian6BoldItalicSH
    /GarryMondrian6BoldSH
    /GarryMondrian7ExtraBoldSH
    /GarryMondrian8UltraSH
    /GarryMondrianCond3LightSH
    /GarryMondrianCond4BookSH
    /GarryMondrianCond5SBldSH
    /GarryMondrianCond6BoldSH
    /GarryMondrianCond7ExtraBoldSH
    /GarryMondrianCond8UltraSH
    /GarryMondrianExpt3LightSH
    /GarryMondrianExpt4BookSH
    /GarryMondrianExpt5SBldSH
    /GarryMondrianExpt6BoldSH
    /GarryMondrianSwashSH
    /Gaslight
    /GatineauPSMT
    /Gautami
    /GDT
    /Geometric231BT-BoldC
    /Geometric231BT-LightC
    /Geometric231BT-RomanC
    /GeometricSlab703BT-Bold
    /GeometricSlab703BT-BoldCond
    /GeometricSlab703BT-BoldItalic
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /GeometricSlab703BT-Medium
    /GeometricSlab703BT-MediumCond
    /GeometricSlab703BT-MediumItalic
    /GeometricSlab703BT-XtraBold
    /GeorgeMelvilleSH
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansBC
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSansCondensed-Bold
    /GillSansCondensed-Regular
    /GillSansExtraBold-Regular
    /GillSans-Italic
    /GillSansLight-Italic
    /GillSansLight-Regular
    /GillSans-Regular
    /GoldMinePlain
    /Gonzo
    /GothicE
    /GothicG
    /GothicI
    /GoudyHandtooledBT-Regular
    /GoudyOldStyle-Bold
    /GoudyOldStyle-BoldItalic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleExtrabold-Regular
    /GoudyOldStyle-Italic
    /GoudyOldStyle-Regular
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GraceAdonisSH
    /Graeca
    /Graeca-Bold
    /Graeca-BoldItalic
    /Graeca-Italic
    /Graphos-Bold
    /Graphos-BoldItalic
    /Graphos-Italic
    /Graphos-Regular
    /GreekC
    /GreekS
    /GreekSans
    /GreekSans-Bold
    /GreekSans-BoldOblique
    /GreekSans-Oblique
    /Griffin
    /GrungeUpdate
    /Haettenschweiler
    /HankKhrushchevSH
    /HarlowSolid
    /HarpoonPlain
    /Harrington
    /HeatherRegular
    /Hebraica
    /HeleneHissBlackSH
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HenryPatrickSH
    /Herald
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HogBold-HMK
    /HogBook-HMK
    /HomePlanning
    /HomePlanning2
    /HomewardBoundPSMT
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /IBMPCDOS
    /IceAgeD
    /Impact
    /Incised901BT-Bold
    /Incised901BT-Light
    /Incised901BT-Roman
    /Industrial736BT-Italic
    /Informal011BT-Roman
    /InformalRoman-Regular
    /Intrepid
    /IntrepidBold
    /IntrepidOblique
    /Invitation
    /IPAExtras
    /IPAExtras-Bold
    /IPAHighLow
    /IPAHighLow-Bold
    /IPAKiel
    /IPAKiel-Bold
    /IPAKielSeven
    /IPAKielSeven-Bold
    /IPAsans
    /ISOCP
    /ISOCP2
    /ISOCP3
    /ISOCT
    /ISOCT2
    /ISOCT3
    /Italic
    /ItalicC
    /ItalicT
    /JesterRegular
    /Jokerman-Regular
    /JotMedium-HMK
    /JuiceITC-Regular
    /JupiterPSMT
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /KarlaJohnson5CursiveSH
    /KarlaJohnson5RegularSH
    /KarlaJohnson6BoldCursiveSH
    /KarlaJohnson6BoldSH
    /KarlaJohnson7ExtraBoldCursiveSH
    /KarlaJohnson7ExtraBoldSH
    /KarlKhayyamSH
    /Karnack
    /Kartika
    /Kashmir
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KeplerStd-Black
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldIt
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /KeplerStd-Semibold
    /KeplerStd-SemiboldIt
    /KeystrokeNormal
    /Kidnap
    /KidsPlain
    /Kindergarten
    /KinoMT
    /KissMeKissMeKissMe
    /KoalaPSMT
    /KorinnaITCbyBT-Bold
    /KorinnaITCbyBT-KursivBold
    /KorinnaITCbyBT-KursivRegular
    /KorinnaITCbyBT-Regular
    /KristenITC-Regular
    /Kristin
    /KunstlerScript
    /KyotoSong
    /LainieDaySH
    /LandscapePlanning
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /Latha
    /LatinoPal3LightItalicSH
    /LatinoPal3LightSH
    /LatinoPal4ItalicSH
    /LatinoPal4RomanSH
    /LatinoPal5DemiItalicSH
    /LatinoPal5DemiSH
    /LatinoPal6BoldItalicSH
    /LatinoPal6BoldSH
    /LatinoPal7ExtraBoldSH
    /LatinoPal8BlackSH
    /LatinoPalCond4RomanSH
    /LatinoPalCond5DemiSH
    /LatinoPalCond6BoldSH
    /LatinoPalExptRomanSH
    /LatinoPalSwashSH
    /LatinWidD
    /LatinWide
    /LeeToscanini3LightSH
    /LeeToscanini5RegularSH
    /LeeToscanini7BoldSH
    /LeeToscanini9BlackSH
    /LeeToscaniniInlineSH
    /LetterGothic12PitchBT-Bold
    /LetterGothic12PitchBT-BoldItal
    /LetterGothic12PitchBT-Italic
    /LetterGothic12PitchBT-Roman
    /LetterGothic-Bold
    /LetterGothic-BoldItalic
    /LetterGothic-Italic
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Regular
    /LibrarianRegular
    /LinusPSMT
    /Lithograph-Bold
    /LithographLight
    /LongIsland
    /LubalinGraphMdITCTT
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSansUnicode
    /LydianCursiveBT-Regular
    /Magneto-Bold
    /Mangal-Regular
    /Map-Symbols
    /MarcusHobbesSH
    /Mariah
    /Marigold
    /MaritaMedium-HMK
    /MaritaScript-HMK
    /Market
    /MartinMaxxieSH
    /MathTypeMed
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /MaudeMeadSH
    /MemorandumPSMT
    /Metro
    /Metrostyle-Bold
    /MetrostyleExtended-Bold
    /MetrostyleExtended-Regular
    /Metrostyle-Regular
    /MicrogrammaD-BoldExte
    /MicrosoftSansSerif
    /MikePicassoSH
    /MiniPicsLilEdibles
    /MiniPicsLilFolks
    /MiniPicsLilStuff
    /MischstabPopanz
    /MisterEarlBT-Regular
    /Mistral
    /ModerneDemi
    /ModerneDemiOblique
    /ModerneOblique
    /ModerneRegular
    /Modern-Regular
    /MonaLisaRecutITC-Normal
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /Monotxt
    /MonotypeCorsiva
    /MonotypeSorts
    /MorrisonMedium
    /MorseCode
    /MotorPSMT
    /MSAM10
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MSReference1
    /MSReference2
    /MTEX
    /MTEXB
    /MTEXH
    /MT-Extra
    /MTGU
    /MTGUB
    /MTLS
    /MTLSB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MT-Symbol
    /MTSYN
    /Music
    /MVBoli
    /MysticalPSMT
    /NagHammadiLS
    /NealCurieRuledSH
    /NealCurieSH
    /NebraskaPSMT
    /Neuropol-Medium
    /NevisonCasD
    /NewMilleniumSchlbkBoldItalicSH
    /NewMilleniumSchlbkBoldSH
    /NewMilleniumSchlbkExptSH
    /NewMilleniumSchlbkItalicSH
    /NewMilleniumSchlbkRomanSH
    /News702BT-Bold
    /News702BT-Italic
    /News702BT-Roman
    /Newton
    /NewZuricaBold
    /NewZuricaItalic
    /NewZuricaRegular
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NigelSadeSH
    /Nirvana
    /NuptialBT-Regular
    /OCRAbyBT-Regular
    /OfficePlanning
    /OldCentury
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OpenSymbol
    /OttawaPSMT
    /OttoMasonSH
    /OzHandicraftBT-Roman
    /OzzieBlack-Italic
    /OzzieBlack-Regular
    /PalatiaBold
    /PalatiaItalic
    /PalatiaRegular
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalmSpringsPSMT
    /Pamela
    /PanRoman
    /ParadisePSMT
    /ParagonPSMT
    /ParamountBold
    /ParamountItalic
    /ParamountRegular
    /Parchment-Regular
    /ParisianBT-Regular
    /ParkAvenueBT-Regular
    /Patrick
    /Patriot
    /PaulPutnamSH
    /PcEncodingLowerSH
    /PcEncodingSH
    /Pegasus
    /PenguinLightPSMT
    /PennSilvaSH
    /Percival
    /PerfectRegular
    /Pfn2BlackItalic
    /Phantom
    /PhilSimmonsSH
    /Pickwick
    /PipelinePlain
    /Playbill
    /PoorRichard-Regular
    /Poster
    /PosterBodoniBT-Italic
    /PosterBodoniBT-Roman
    /Pristina-Regular
    /Proxy1
    /Proxy2
    /Proxy3
    /Proxy4
    /Proxy5
    /Proxy6
    /Proxy7
    /Proxy8
    /Proxy9
    /Prx1
    /Prx2
    /Prx3
    /Prx4
    /Prx5
    /Prx6
    /Prx7
    /Prx8
    /Prx9
    /Pythagoras
    /Raavi
    /Ranegund
    /Ravie
    /Ribbon131BT-Bold
    /RMTMI
    /RMTMIB
    /RMTMIH
    /RMTMUB
    /RMTMUH
    /RobWebsterExtraBoldSH
    /Rockwell
    /Rockwell-Bold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /Sahara
    /SalTintorettoSH
    /SamBarberInitialsSH
    /SamPlimsollSH
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /Sceptre
    /ScribbleRegular
    /ScriptC
    /ScriptHebrew
    /ScriptS
    /Semaphore
    /SerifaBT-Black
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /Sfn2Bold
    /Sfn3Italic
    /ShelleyAllegroBT-Regular
    /ShelleyVolanteBT-Regular
    /ShellyMarisSH
    /SherwoodRegular
    /ShlomoAleichemSH
    /ShotgunBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SignatureRegular
    /Signboard
    /SignetRoundhandATT-Italic
    /SignetRoundhand-Italic
    /SignLanguage
    /Signs
    /Simplex
    /SissyRomeoSH
    /SlimStravinskySH
    /SnapITC-Regular
    /SnellBT-Bold
    /Socket
    /Sonate
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SpruceByingtonSH
    /SPSFont1Medium
    /SPSFont2Medium
    /SPSFont3Medium
    /SpsFont4Medium
    /SPSFont4Medium
    /SPSFont5Normal
    /SPSScript
    /SRegular
    /Staccato222BT-Regular
    /StageCoachRegular
    /StandoutRegular
    /StarTrekNextBT-ExtraBold
    /StarTrekNextPiBT-Regular
    /SteamerRegular
    /Stencil
    /StencilBT-Regular
    /Stewardson
    /Stonehenge
    /StopD
    /Storybook
    /Strict
    /Strider-Regular
    /StuyvesantBT-Regular
    /StylusBT
    /StylusRegular
    /SubwayRegular
    /SueVermeer4LightItalicSH
    /SueVermeer4LightSH
    /SueVermeer5MedItalicSH
    /SueVermeer5MediumSH
    /SueVermeer6DemiItalicSH
    /SueVermeer6DemiSH
    /SueVermeer7BoldItalicSH
    /SueVermeer7BoldSH
    /SunYatsenSH
    /SuperFrench
    /SuzanneQuillSH
    /Swiss721-BlackObliqueSWA
    /Swiss721-BlackSWA
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721-LightObliqueSWA
    /Swiss721-LightSWA
    /Swiss911BT-ExtraCompressed
    /Swiss921BT-RegularA
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /SymbolGreek
    /SymbolGreek-Bold
    /SymbolGreek-BoldItalic
    /SymbolGreek-Italic
    /SymbolGreekP
    /SymbolGreekP-Bold
    /SymbolGreekP-BoldItalic
    /SymbolGreekP-Italic
    /SymbolGreekPMono
    /SymbolMT
    /SymbolProportionalBT-Regular
    /SymbolsAPlentySH
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /TahomaItalic
    /TamFlanahanSH
    /Technic
    /TechnicalItalic
    /TechnicalPlain
    /TechnicBold
    /TechnicLite
    /Tekton-Bold
    /Teletype
    /TempsExptBoldSH
    /TempsExptItalicSH
    /TempsExptRomanSH
    /TempsSwashSH
    /TempusSansITC
    /TessHoustonSH
    /TexCatlinObliqueSH
    /TexCatlinSH
    /Thrust
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-ExtraBold
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Oblique
    /Times-Roman
    /Times-Semibold
    /Times-SemiboldItalic
    /TimesUnic-Bold
    /TimesUnic-BoldItalic
    /TimesUnic-Italic
    /TimesUnic-Regular
    /TonyWhiteSH
    /TransCyrillic
    /TransCyrillic-Bold
    /TransCyrillic-BoldItalic
    /TransCyrillic-Italic
    /Transistor
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /TranslitLS
    /TranslitLS-Bold
    /TranslitLS-BoldItalic
    /TranslitLS-Italic
    /TransRoman
    /TransRoman-Bold
    /TransRoman-BoldItalic
    /TransRoman-Italic
    /TransSlavic
    /TransSlavic-Bold
    /TransSlavic-BoldItalic
    /TransSlavic-Italic
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TribuneBold
    /TribuneItalic
    /TribuneRegular
    /Tristan
    /TrotsLight-HMK
    /TrotsMedium-HMK
    /TubularRegular
    /Tunga-Regular
    /Txt
    /TypoUprightBT-Regular
    /UmbraBT-Regular
    /UmbrellaPSMT
    /UncialLS
    /Unicorn
    /UnicornPSMT
    /Univers
    /UniversalMath1BT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Italic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-CondensedOblique
    /UniversExtended-Bold
    /UniversExtended-BoldItalic
    /UniversExtended-Medium
    /UniversExtended-MediumItalic
    /Univers-Italic
    /UniversityRomanBT-Regular
    /UniversLightCondensed-Italic
    /UniversLightCondensed-Regular
    /Univers-Medium
    /Univers-MediumItalic
    /URWWoodTypD
    /USABlackPSMT
    /USALightPSMT
    /Vagabond
    /Venetian301BT-Demi
    /Venetian301BT-DemiItalic
    /Venetian301BT-Italic
    /Venetian301BT-Roman
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /VinetaBT-Regular
    /Vivaldii
    /VladimirScript
    /VoguePSMT
    /Vrinda
    /WaldoIconsNormalA
    /WaltHarringtonSH
    /Webdings
    /Weiland
    /WesHollidaySH
    /Wingdings-Regular
    /WP-HebrewDavid
    /XavierPlatoSH
    /YuriKaySH
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Medium
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZappedChancellorMedItalicSH
    /ZurichBT-BlackExtended
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


