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Abstract

BACKGROUND: Synchronous multifocal osteosarcoma is a rare condition in which the
osteosarcoma presents with multiple bone lesions at the time of diagnosis, usually without
any visceral metastases. The first case was described in early 1930s by Silverman.

OBJECTIVE: To report a case of synchronous multifocal osteosarcoma in adolescent with
pathologic fracture.

CASE REPORT: An 18-year-old girl presented with a painful mass in the right thigh of
4 months’ duration and a history of thigh bone fracture a month ago. Patient’s medical
records and family history was unremarkable. Physical examination showed angulation and
shortening at right femoral region with tenderness and swelling. Initial radiograph and
magnetic resonance (MR) images showed multiple lesions in right femoral shaft and pelvic
bone with primary tumor in right distal femur with pathologic fracture and multiple bone
marrow lesions found in the contralateral bones. Imaging and histopathologic results
supported the diagnosis of synchronous multifocal osteosarcoma. After following the
chemotherapy as the treatment of choice, the radiograph and MRI evaluation were done and
showed reduction of the mass size with union of the destructed part with the formation of
callus. The advance MRI revealed reduction of the overall mass and the composition of the
viable area compared to previous study. The patient had satisfying response to chemotherapy
series and a better functional outcome on subsequent visits.

DISCUSSION: Diagnosis of synchronous multifocal osteosarcoma was based on patient and
family history and finding of multiple lesions in the MR images, meanwhile the plain
radiograph only revealed the primary tumor. Amstutz described multifocal osteosarcoma as
presence of one primary tumor and several smaller lesions. Most recent reviews concluded
that multifocal osteosarcoma is bone-to-bone metastatic process rather than multicentric
origin. The limitation in this case was absence of thoracic CT which is suggested to rule out
any pulmonary metastases instead of routine chest radiograph.



CONCLUSION: Although satisfying improvement was clinically achieved, further advanced
MRI would be indicated to evaluate the progression of tumor and its respond to therapy.

Keywords : synchronous multifocal osteosarcoma, osteosarcoma, pathologic fracture,

Magnetic Resonance Imaging (MRI), Advanced MRI

Introduction

Osteosarcoma is the most common primary malignancy of the bone with tendency for  local
invasion and early metastases. It occurs most commonly in patients between 5 years of age
and early adulthood. The peak of incidence in the elderly has been associated with pre-
existing Paget’s disease and prior radiation therapy. It is an osteoid-producing malignancy

arising from mesenchymal origins.*

Osteosarcoma of the adolescent most often develop at the metaphysis of the lower extremity
long bones (~75% of cases), and the relationship between hormonal changes of puberty

and/or physiologic bone growth and the pathogenesis of osteosarcoma was suggested.”

Multifocal osteosarcoma is defined as the presence of tumor at two or more skeletal sites
without any evidence of pulmonary metastases (incidence around 1.5 to 5.4%) *. It may be
synchronous, presenting with two or more bone lesions at time of diagnosis, or
metachronous, which the new tumors develop after the initial treatment, involving more than

one hone.* The first case of multifocal osteosarcoma was described in 1930s by Silverman.®

Multifocal osteosarcoma typically presents with one primary large tumor and several
smaller bone lesions.® Many literatures stated the prognosis of synchronous multifocal
osteosarcoma being poorer compared to the conventional osteosarcoma. Here we present a
case of synchronous multifocal osteosarcoma with complication of pathologic fracture at the
main site of the tumor.

Case report
An 18-year-old girl presented with a painful mass in her right thigh in the past 4
months before admitted to the hospital. [The patient also reported a history of thigh bone

fracture due to accidentally dropped while being carried by his uncle a month ago\. Her

{ Comment [DRS1]: | revised this sentence

medical and family histories were unremarkable.




Physical examination showed angulation and shortening at the femoral region with,

tenderness and soft tissue swelling @t the anteromedial aspect of the thigh above the right /‘ Comment [DRS2]: | changed the location fro!

anterolateral into anteromedial

knee

Initial radiograph was presented, showed osteolytic lesion in one-third distal portion
at the anteromedial aspect of right femur diaphysis with wide transition zone and periosteal
elevation (Codman triangle) (Figure 1A). Plain radiograph was obtained 3 months later of
the right thigh showed a pathologic fracture at the distal femoral shaft and bone destruction in
one-third distal portion of the femur diaphysis (Figure 1B). Chest radiograph showed no

evidence of pulmonary metastasis(Figure 2).

. P e Ry .'_A_I_"

Figure 1. (A) Initial radiograph (07/08/2019) AP and lateral views showed osteolytic
lesion (arrow) in the one third distal portion at the anteromedial aspect of femur
diaphysis with wide transition zone and periosteal elevation (arrow head).
(B) 1 follow up images of lateral radiograph (01/11/2019) showed pathologic
fracture and bone destruction (arrow) at distal femur diaphysis with a bulky soft
tissue mass.
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Figure 2. Anteroposterior and lateral chest radiograph showed neither visible
nodules nor any metastases lesion.

MR imaging of the femur was then performed 3 weeks after 2™ radiograph
examination, with axial, sagittal, and coronal Proton Density fat saturation (PD FS) images;
coronal T1 fast spin-echo (FSE) and axial T2 fast relaxation fast spin-echo (FRFSE) images;
axial DWI with ADC followed by MR perfusion and MR spectroscopy; as well as post
Gadolinium contrast enhanced 3D T1FS images. Bone destruction was found in one-third
distal to the mid femoral diaphysis with bulky soft tissue mass, about 6.044 cm x 3.662 cm x
13.254 cm, and pathologic fracture in distal femoral shaft. Intramedullary involvement was
found to the mid femoral shaft . Multiple skip lesions along 5™ lumbar vertebra, right femoral
shaft, left ischium bone, and left proximal femur were also detected. In the post contrast
images showed heterogeneous enhancement of the lesion with central necrotic area. The mass
is shown to infiltrate the anterior compartment of the vastus muscles and displace the femoral
and popliteal vessels and nerves to the posterior (Figure 3A-F). Diffusion weighted imaging
showed restricted diffusion area with ADC mapping of 1.15 — 1.2 x 10~ mm?s in the solid
area, which suggested a malignancy, and 2.05 — 2.54 x 10~ mm?s in the necrotic area
(Figure 4). MR perfusion showed initial enhancement with mixed progressive enhancement
and plateau pattern of enhancement (Figure 5). There were unremarkable elevation of
choline metabolite and significant elevation of lipid lactate in the necrotic area in MR
spectroscopy (Figure 6). From MRI findings has indicated two differential radiological

diagnoses of synchronous multifocal osteosarcoma and primary bone lymphoma.



Figure 3. Initial MRI examination (06/10/2019) with T1 Fat Sat MRI images with
intravenous Gadolinium contrast

(A-D) On coronal images showed bone destruction in one-third distal portion of
right femur diaphysis to mid femur shaft with bulky soft tissue mass and
pathological fracture in the distal femoral shaft (white arrows). Multiple skip lesions
in the 5" lumbar vertebra, right mid femur shaft, right proximal femur just below
the femoral neck, left proximal femur, right iliac wing bone, and left ischium bone
(white arrow heads).



(E) Axial view of the right distal femur showed the infiltration of the tumor to the
anterior compartment of the muscles and displacement of femoral and popliteal
vessels and nerves.

(F) Necrotic area is also visualized within pathological fracture segment, seen on
coronal image ( white arrow)

Figure 4. Initial MRI examination with DWI (A) and ADC mapping (B) MRI of the
primary tumor showed remarkable restricted diffusion in the solid area (white
arrows), with lower ADC values = 1.15 - 1.2 x 10~ mm?s in the solid area and

higher ADC values 2.05 — 2.54 x 10~ mm?s in the necrotic area (white arrow heads)
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Figure 5. Perfusion MR imaging of initial MR examination showed early enhancement
with mixed progressive enhancement and plateau pattern of enhancement (A&B)

Figure 6. MR spectroscopy of initial MR examination showed significant elevation
of lipid lactate and unremarkable elevation of choline metabolite.



After having several imaging procedures, then the open biopsy had been done and the
specimen obtained during biopsy was several irregular greyish tissues sized 0.5 — 1.5 x 1.5 x
1 cm (Figure 7). Microscopic examination showed anaplastic cells proliferation with round
oval to pleomorphic spindle, hyperchromatic nucleus. The cells were arranged diffusely in
the osteoid matrix, forming lace-like appearance (Figure 8). This feature supported the
diagnosis of synchronous multifocal osteosarcoma.

Figure 7. Macroscopic specimens obtained during open biopsy showed several
irregular greyish tissues of bone tumor

Figure 8. Microscopic examination of the specimen demonstrated anaplastic cells
proliferation, arranged diffusely in the osteoid matrix forming lace-like appearance.



Then patient had been underwent 2 series chemotherapy using methotrexate,
doxorubicin, and cisplatin , with mild side effect of nausea, loss of appetite and mouth sores.

No significant impact to her blood count or serious complication was occurred.

Patient felt reducing pain on the her distal thigh 4 months later after following 2
series of chemotherapy, then routine follow-up radiograph of the right femur has been
obtained, showed partial union of the destructed part with the formation of callus and

reduction of the mass size (Figure 9) . The patient was doing well during subsequent visits.

Figure 9. Follow-up radiograph (10/03/2020) of the destructed part of the femur
demonstrated good response after chemotherapy with partial union fracture with
callus formation and reduction of the mass size of the right thigh (white arrows).

(A) Anteroposterior image and (B) lateral image.

Follow-up advanced MRI had also been obtained 2 weeks after the latest radiographs,
demonstrating reduction of the overall mass size and the composition of the viable area
(Figure 10). Diffusion weighted imaging demonstrated ADC mapping of 1.22 — 1.41 x 107
mm?/s in the solid area and 2.02 — 2.17 x 10~ mm?s in the necrotic area (Figure 10). MR
Perfusion weighted imaging showed decreased rate of enhancement compared to the previous
MRI (Figure 11). MR spectroscopy showed no significant elevation of the choline metabolite
and significant elevation of lipid lactate composition compared to the previous result (Figure
12).



Figure 10. Follow-up MRI evaluation (26/03/2020) with T1 Fat Sat MRI images
with intravenous Gadolinium contrast (A) dan DWI (B) as well as ADC mapping
(C) . On T1Fat Sat post contrast showed reduction of the overall mass size and the
composition of the viable area ( white arrows) (A) Recent DWI with ADC mapping
MRI demonstrated a value of 1.22 — 1.41 x 10~ mm?/s in the solid area and a value

0f 2.02 — 2.17 x 10 mm?/s in the necrotic area ( white arrows) (B & C)
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Figure 11. Follow-up perfusion weighted MR imaging (26/03/2020) showed
decreased the rate of enhancement compared to previous MRI with gradual
enhancement TIC pattern




Figure 12. Follow-up MR spectroscopy showed non significant increase of choline
and significant elevation of lipid lactate compared to the previous MRI.

Discussion

Multifocal osteosarcoma is a rare case in which two or more tumors occur at multiple
points without visceral metastasis. There are two types of multifocal osteosarcoma,
synchronous (more than one lesions at presentation, usually develop within 6 months) and
metachronous (new tumor developing after the initial treatment, usually over 6 months

interval).” The incidence of synchronous multifocal osteosarcoma is around 1% to 3%.*"

Several conditions are required to establish the origin of multifocal osteosarcoma:
absence of previous systemic bone pathology, negative history of radiation exposure,
simultaneous appearance of the lesions in the affected bones, and absence of pulmonary
metastasis.® In our case, unremarkable history of the patient and family supported one of

multifocal osteosarcoma criteria.

In 1969 Amstutz HC® described this multifocal osteosarcoma as the presence of one
primary tumor and several skeletal lesions. He describd a synchronous form (Type |
child/adolescent high grade tumor and type Il adult low grade tumor) and a metachronous

form (Type 11, subdivided into Illa and b—early and late presentation of the second lesion). °

In patients with synchronous multifocal osteosarcoma, the primary tumor has features
suggestive of a primary osteosarcoma, usually presented as being more extensive than the
other lesions. The smaller lesions, instead, mimic skeletal metastases on X-ray and MRI,
presented as purely sclerotic or heavily mineralized metaphyseal lesion, with narrow
transition zone, no cortical destruction or soft tissue mass, nor malignant periosteal reaction,
in contrast to the metachronous group, which most of the lesions appeared similar to the

presentation of primary osteosarcoma.” ' **

Ten years later, Mahoney proposed an other classification of mutilple osteosarcoma in four
groups (A to D) based on age, histology, and time of presentation of lesions. Group A
included childhood and adolescent patients with multiple synchronous tumors; group B
comprised adults with low grade multiple simultaneous lesions. Groups C and D consisted
of metachronous lesions with a time interval between the first and the second lesion of less

than 24 months (group C) and greater than 24 months (group D). *?



In the presented case, multiple lesions appeared at the time of diagnosis, with one
primary tumor (right distal femur) which led to the presentation, and synchronous lesions in
the several points surrounding the primary tumor with well-defined border and without tumor
extension. The primary tumor was first shown in the plain radiograph in osteolytic-dominant
pattern rather than the usual sunburst appearance, although the Codman triangle could be
found™®. However, the synchronous lesions were detected after the first MR imaging was
performed, instead of the plain radiograph, as mentioned by Yang, that skip metastases in
many cases were possibly missed due to lacking of imaging modalities. Compared to the first
MR images, in which the multiple lesions were already seen, the later MR images revealed
the primary tumor being more extensive with pathological fracture and additional skip lesions

in the pelvic bone.

Synchronous type principally involves long bones in symmetric distribution, ** while
the metachronous group prefers the axial skeleton, such as pelvis, spine, shoulder girdle,
skull, synchronous type usually occurs in typical osteosarcoma location, such as distal femur,
proximal tibia, or humerus.*® In the presented case, the main tumor was precisely located in
the usual synchronous type location, however, multiple skip lesions could also be seen in the

pelvic bone.

Zhang reported a rare case of synchronous multifocal osteosarcoma which occurred in
the maxilla and the mandible.'® Furthermore, there were three similar cases involving axial
bones in fifteen, sixteen, and seventeen-year-old girls, respectively. The first case was a
synchronous multifocal osteosarcoma occurred in the right ilium and left ramus of
mandible.!” The second case were involving right ramus of mandible and left mid shaft of the
femur.® The last case was a multiple metastatic osteosarcomas involving vertebrae, right
zygomatic bone, right clavicle, sternum, right and left humerus, right tibia, right and left

lungs, meninges, and mandible, with primary tumor in the left fibula.™

Most recent reviews concluded the multifocal osteosarcoma being a metastatic process rather
than multicentric origin. 2% One of the reason was the presence of one dominant tumor
that led to presentation, which could be considered as a primary tumor.* Enneking and Kagan
23 described that the tumor cells may invade the marrow sinusoids and embolize both
proximal and distal intraosseously, whereas the route for transarticular skips was less defined.

They suggested the mechanism might be mimicking the vertebral spread of the prostatic



tumor via Batson venous plexus. Alternatively, Hatori et al have demonstrated lymphatic

spread to the lungs, giving another possible route. **

Furthermore, the response of both primary and synchronous/ metachronous lesions to

chemotherapy was similar, and this evidence supports the bone-to-bone metastases theory.*
31

The main limitation in the presented case was the absence of thoracic CT, which is
necessary in every osteosarcoma case. Although the routine chest radiograph was appeared to
be normal, it was not as sensitive as CT scan in demonstrating small pulmonary lesion.?®

In most settings, the imaging study for diagnosis and staging of osteosarcoma was
mainly done using CT scan and MRI. These two modalities were superior for assessing the
anatomic extent of the primary lesion. However, a radionuclide study is required for
accurately assessing the metastatic disease and metabolic activity of the primary lesion.
Whole body bone scintigraphy using 99m technetium-MDP has a high sensitivity in staging
metastatic disease.’™® The presence of multiple bone lesions without any lesion in lung fields
confirms the diagnosis of multifocal osteosarcoma differentiating it from primary
osteosarcoma with multiple metastases. Furthermore, pretreatment MDP scan can help assess
the effectiveness of the therapy when compared to the post-treatment scan.”'® This modality

can be used for this purpose for further similar cases.

Single lesion osteosarcoma and multifocal osteosarcoma have different disease
courses and survival times, so it is important to make a differential diagnosis. Prior
chemotherapy era, synchronous multifocal osteosarcoma was considered fatal within few
months. Although in ordinary osteosarcoma without detectable metastases, surgery combined
with chemotherapy significantly improves the success of treatment to 60% - 70%, the
prognosis for synchronous multifocal osteosarcoma remains extremely poor in spite of the
combined surgery and chemotherapy.?* However, in our case, good response had been
established following chemotherapy. This might be proven in the second MR image which
showed the large necrotic area in the center of the mass, furthermore, MR spectroscopy
showed remarkable elevation of lipid lactate composition which indicated the necrotic area
being extensive, without significant elevation of choline metabolite. Furthermore, after series
of chemotherapy, latest follow-up plain radiograph showed union of the destructed bone with
formation of callus and reduction of the mass. Advanced MRI obtained afterward
demonstrated the reduction of viable tissue composition.



Conclusion

The case of synchronous multifocal osteosarcoma in an Indonesian girl has been
reported. This diagnosis was based on MRI finding, which showed multiple lesions and the
primary tumor, and proven by the biopsy which supported osteosarcoma. Although many
literatures stated the prognosis of synchronous multifocal osteosarcoma being poor, favorable
response has been achieved following chemotherapy. The latest follow-up imaging showed
reduction of the overall mass size and the cell viable composition.



Learning Points :

e Synchronous multifocal osteosarcoma is a rare condition, with a reported
incidence of 1% to 3%

e Imaging evaluation using MRI is essential to make diagnosis and to evaluate the
efficacy of chemotherapy.

e Advance MRI using DWI, ADC, MR Perfusion and MR spectroscopy can give
additional diagnostic information, providing a non-invasive assessment of tumor
viability. Therefore, it may help monitor treatment response.

e Post-treatment changes cause decreased vascular permeability of the tumor
vessels as well as viable tumor cell presentation.

e Synchronous multifocal osteosarcoma prognosis remains extremely poor in spite
of the combined surgery and chemotherapy. In this case, there was a good
response.
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Abbreviation

MR = Marnetic Resonance

MRI = Magnetic Resonance Imaging

CT = Computed Tomography

DWI = Diffusion Weighted Imaging

ADC = Apparent Diffusion Coefficient

PD FS = Proton Density fat saturation T1 fast
T1FSE = T1 fast spin-echo (FSE)

T2 FRFSE = T2 fast relaxation fast spin-echo
MDP = Methyl Diphosphonate



References
1. Lindsey BA, Markel JE, Kleinerman ES. Osteosarcoma Overview. Rheumatol Ther.
2017;4(1):25-43.

2. Durfee RA, Mohammed M, Luu HH. Review of Osteosarcoma and Current
Management. Rheumatol Ther. 2016;3(2):221-43.

3. Maheshwari AV, Jelinek JS. Bilateral synchronous tibial periosteal osteosarcoma
with familial incidence. Skeletal Radiol. 2012;41:1005-9.

4. Currall VA, Dixon JH. Case Report Synchronous Multifocal Osteosarcoma : Case
Report and Literature Review. Sarcoma. 2006; (53901):1-3.

5. Kunze B, Birkle S, Kluba T. Multifocal osteosarcoma in childhood:case report.
Musculoskeletal surgery. 2009; 93: 27-31.

6. Amstutz C. Multiple osteogenic sarcomata- metastatic or multicentric? Cancer.
1969;24(5):923-31.

7. Qin LF, Fang H, Qin LH, Guo XN, Peng D. Synchronous multifocal osteosarcoma
with hypocalcemia : Letter to The Editor . Libyan J Med. 2013; 8(1): 20359. DOI :
http//dx.doi.org/10.3042/1jm.v8i0.20359

8. Hameed SA, Vijayan S, Rao S. Multicentric osteosarcoma. Singapore Med J.
2012;53(10):e214-7.

9. Gupta MM, Bahri NU, Parekh HP, Watal P, Chudasama SL. Case Report
Synchronous multifocal osteogenic sarcoma on multimodality imaging including bone
scintigraphy. Indian J Nucl Med. 2014;29(3):185-9.

10. Gavane, Somali MD; Price, Anita P. MD; Magnan, Heather MD; Mahajan.
Multifocal Osteosarcoma Unusual Presentation and Imaging Findings. Clinical Nuclear
Medicine. 2017; 42(4): 202-206. doi: 10.1097 /RLU.0000000000001560

11. Corradi D, Wenger DE, BertoniF, Bacchini P,

Bosio S, Goldoni M, etal. Multicentric osteosarcoma
Clinicopathologic and  radiographic study of56 cases. Am ] Clin Pathol
2011;136:799-807.

12. Mahoney JP, Spanier SS, Morris JL. Multifocal osteosarcoma. A case report with

review of the literature. Cancer. 1979;44(5): 1897-1907

13. Sternheim A., Levin D., Ministersky M., Nirkin A., Bickels J., Dadia S., Kollender Y.,
Gortzak Y., Rykov M.Yu., Senzhapova E.R., Dzampaev A.Z., Polyakov V.G. Multifocal


javascript:;
https://journals.lww.com/nuclearmed/toc/2017/04000

Osteosarcoma: A Case Report. Onkopediatria. 2015;2(4):404—-408. Doi:
10.15690/onco.v2.i4.1467

14 Yang P, Gilg M, Evans S, Totti F, Stevenson J, Jeys L, et al. Survival of
osteosarcoma patients following diagnosis of synchronous skip metastases. J Orthop.
2020;18:121-5.

15 Taccone A, Stadio M Di, Oliveri M, Oddone M, Occhi M. Multifocal synchronous
osteosarcoma. Eur J Radiol. 1995;20:43-5.

16 Zhang Q, LiY, Gao N, Huang Y,LiJ. Synchronous multicentric osteosarcoma
involving mandible and maxillas. Int J Oral Maxilllofacial Surg. 2011;40(4):446-9. DOI :
https://doi.org/10.1016/j.ijom.2010.11.003

17 Stroncek GG, Dahl EC, Benda JA, City |. Multiosseous osteosarcoma involving the
mandible: Metastatic or multicentric ? Oral Surg. 1981;52(3):271-6.

18 Behere R, Lele S. Synchronous osteosarcoma of mandible. Oral Surgery, Oral Med
Oral Pathol Oral Radiol Endodontology. 2009;107(5):e45-9. Available from:
http://dx.doi.org/10.1016/j.tripleo.2009.01.035

19 Ohba T, Nakagawa E, Regato D. Mandibular metastasis of osteogenic sarcoma. Oral
Surg. 1975;39(5):821-5.

20 Hopper KD, Moser RP Jr, Haseman DB, Sweet DE, Madewell JE, Kransdorf MJ.
Osteosarcomatosis. Radiology. 1990;175(1):233-239.

21 Currall VA, Dixon JH. Synchronous multifocal osteosarcoma: case report and
literature review. Sarcoma. 2006;2006:53901.

22 Herman, T.E., McAlister, W.H. Multifocal synchronous osteosarcoma with
cutaneous and muscle metastases. Pediatr Radiol. 2004; 34(8) 671-672. DOI:
https://doi.org/10.1007/s00247-004-1205-9

23 Enneking WF, Kagan A. “Skip” metastases in osteosarcoma. Cancer.
1975;36:2192-205.

24 Hatori M, Ohtani H, Yamada N, Uzuki M, Kokubun S. Synchronous multifocal
osteosarcoma with lymphatic spread in the lung: an autopsy case report. Japanese Journal
of Clinical Oncology. 2001;31(11):562-566.


https://doi.org/10.1016/j.ijom.2010.11.003

25 Tsukamoto S, Errani C, Angelini A, Mavrogenis AF. Current Treatment
Considerations for Osteosarcoma Metastatic at Presentation. Orthopedics.
2020;43(5):345-358. DOI: https://doi.org/10.3928/01477447-20200721-05

26  Kager L, Zoubek A, Potschger U et al. Primary metastatic osteosarcoma:
Presentation and outcome of patients treated on neoadjuvant Cooperative Osteosarcoma
Study Group protocols. J Clin Oncol. 2003; 21(10): 2011-8. DOI: https: //doi.org/
10.1200/JC0.2003.08.132

27 Huby M, Brugiéres L, Mascard E, Gaspar N. Difficulties of Management of

Multiple Synchronous Bone Tumors in Li-Fraumeni Syndrome. Case Reports in
Orthopedics. 2019; 2019:1-6. DOI: https://doi.org/10.1155/2019/8732089

28 Pakos EE, Nearchou AD, Grimer RJ, Koumoullis HD, Abudu A, et al. Prognostic
factors and outcomes for osteosarcoma: an international collaboration. Eur J Cancer.
2009; 5: 2367-75.

29  Hauben EI, Weeden S, Pringle J, Van Marck EA, Hogendoorn PC. Does the
histological subtype of high-grade central osteosarcoma influence the response to
treatment with chemotherapy and does it affect overall survival? A study on 570 patients
of two consecutive trials of the European Osteosarcoma Intergroup. Eur J Cancer. 2002;
38: 1218-25. DOI : https://doi.org/10.1016/s0959-8049(02)00037-0.

30. Anninga JK, Gelderblom H, Fiocco M, Kroep JR, Taminiau AH, Hogendoorn
PC. Chemotherapeutic adjuvant treatment for osteosarcoma: Where do we stand? Eur J
Cancer. 2011; 47:2431-45.

31 Bacci G, Fabbri N, Balladelli A, Forni C, Palmerini E, Picci P. Treatment and
prognosis for synchronous multifocal osteosarcoma in 42 patients. J Bone Jt Surg.
2006;88(8):1071-5.


https://pubmed.ncbi.nlm.nih.gov/?term=Huby+M&cauthor_id=31827960
https://pubmed.ncbi.nlm.nih.gov/?term=Brugi%C3%A8res+L&cauthor_id=31827960
https://pubmed.ncbi.nlm.nih.gov/?term=Mascard+E&cauthor_id=31827960
https://pubmed.ncbi.nlm.nih.gov/?term=Gaspar+N&cauthor_id=31827960

M ART rosy setiawati <rosy-s@fk.unair.ac.id>

RosySetiawati BJRCR-D-21-00015 author proof

1 message

donotreply@exeterpremedia.com <donotreply@exeterpremedia.com> Tue, Mar 9, 2021 at 5:54 AM
Reply-To: bjrcrproduction@bir.org.uk

To: rosy-s@fk.unair.ac.id

Cc: bjrcrproduction@bir.org.uk

This is an automatic email. If you need to reply please contact bjrcrproduction@bir.org.uk

Dear Dr RosySetiawati,

The proof of your article "Advance MR evaluation of synchronous multifocal osteosarcoma with pathologic fracture: a
case report" is now available for review at (no user name and password will be needed). The kriya Author Proof
Review system works best on the latest versions of Google Chrome.

Follow the instructions on the introduction page to review your proof. Check your proof thoroughly before submitting your
corrections, as further corrections will not be accepted.

Please complete your review by 10-03-2021, to avoid delaying publication of your article.

You will receive a PDF of your article shortly after publication. A reprint order form if you require more offprints can be
found here:http://www.birpublications.org/pb-assets/Journals/BIR _Journals_reprint_form.pdf.

Please be aware, this is a new online proofing system and we welcome any feedback you may have. Do not hesitate to
contact us at bjrproduction@bir.org.uk if you have any queries.

Contact us for assistance if you experience any problems.
Kind regards
BJR|case reports Production

Website: www.birpublications.org/bjrcr

Follow BJR on LinkedIn|Twitter

;_BIR Logo Address: 48-50 St John Street, London, EC1M 4DG, UK
Telephone: +44 (0)20 3668 2220 | Website:www.bir.org.uk
Registered Charity Number: 215869

BIR onLinkedIn|Facebook|Twitter

This email and any attachments may contain confidential material and is solely for the use of the intended recipient(s). If you are not the intended recipient(s), you must
not use, retain or disclose any information contained in this email. The British Institute of Radiology does not guarantee that this email or any attachments are free from
viruses or 100% secure.


mailto:bjrcrproduction@bir.org.uk
https://kriya2.kriyadocs.com/proof_review/?key=8e846e694f500fa895a3176be40f091fc2a17eb93b90fb6b454a9521e8f274019c20222b26715d10ac907da885d917008176fff9801bd3fae46db8cf716e98da4e37d6fdeebfed6a838f149c8dae979f760cc4ddad14640002fcb481b3aa8e53298872384e1e38420e17fed7135e9a225cd22ecbc6cd2473cc70d7a2a6d6
http://www.birpublications.org/pb-assets/Journals/BIR_Journals_reprint_form.pdf
mailto:bjrproduction@bir.org.uk
http://www.birpublications.org/toc/bjrcr/current
https://www.linkedin.com/groups/BJR-6687464/about
https://twitter.com/BJR_Radiology
https://www.google.com/maps/search/48+50+St+John+Street,+London,+EC1M+4DG,+UK?entry=gmail&source=g
https://www.google.com/maps/search/48+50+St+John+Street,+London,+EC1M+4DG,+UK?entry=gmail&source=g
http://www.bir.org.uk/
https://www.linkedin.com/groups/British-Institute-Radiology-BIR-2376172/about
http://www.facebook.com/thebritishinstituteofradiology
https://twitter.com/BIR_News

	06. Korespondensi - Advance MR
	SUBMISSION BJR CASE REPORTS
	REVISION BJR CASE REPORTS
	ACCEPTED BJR CASE REPORTS

	06. Tambahan Korespondensi - Advance MR
	ADVANCE MR - revised manuscript final
	Keywords :  synchronous multifocal osteosarcoma, osteosarcoma, pathologic fracture, Magnetic Resonance Imaging (MRI), Advanced MRI
	Introduction
	Case report
	Discussion
	Conclusion
	Conflict of interest and funding
	Authors’ contributions
	Abbreviation

	MR  = Marnetic Resonance MRI   = Magnetic Resonance Imaging CT  = Computed Tomography DWI   = Diffusion Weighted Imaging
	References
	28     Pakos EE, Nearchou AD, Grimer RJ, Koumoullis HD, Abudu A, et al. Prognostic factors and outcomes for osteosarcoma: an international collaboration. Eur J Cancer. 2009; 5: 2367-75.
	29      Hauben EI, Weeden S, Pringle J, Van Marck EA, Hogendoorn PC. Does the histological subtype of high-grade central osteosarcoma influence the response to treatment with chemotherapy and does it affect overall survival? A study on 570 patients of...
	30.    Anninga JK, Gelderblom H, Fiocco M, Kroep JR, Taminiau AH, Hogendoorn PC. Chemotherapeutic adjuvant treatment for osteosarcoma: Where do we stand? Eur J Cancer.  2011; 47:2431-45.
	31    Bacci G, Fabbri N, Balladelli A, Forni C, Palmerini E, Picci P. Treatment and prognosis for synchronous multifocal osteosarcoma in 42 patients. J Bone Jt Surg. 2006;88(8):1071–5.

	ADVANCE MR - Airlangga University Mail - RosySetiawati BJRCR-D-21-00015 author proof


