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Multicentric osteosarcoma as a rare type of osteosarcoma

(case report)
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Multicentric osteosarcoma (M-OGS) is classified as a special
type of osteosarcoma, which is characterized by multicentric
bone lesions without visceral organs involvement in the tumor
process. Synchronous type of the lesion is noted when several
foci of osteosarcoma are diagnosed at the same time, whereas
metachronous type may develop additional foci 6 months after
the primary tumor diagnosis. This type of osteosarcoma is very
rare with only a few articles describing this pathology. Objec-
tive. Present a clinical case of rare pathology — multicentric
osteosarcoma. Materials and methods. Clinical, radiological,
pathomorphological data of a patient with multicentric osteo-
sarcoma. Data on the results of treatment of the patient. Re-
sults. Multicentric osteosarcoma It accounts for about 1.5 %
of all cases reported worldwide. Fuchs et al described a multi-
factorial etiology of this pathology, considering it a part of he-
reditary diseases, such as Rothmund-Thomson, Li-Fraumani,
Bloom syndromes. Patients with Paget’s disease or McCune-
Albright syndrome have also been diagnosed with multicentric
M-OGS. Tumor genetic predisposition has been described as
one of the etiology factors, where a genetic mutation is detec-
ted. While studying the nature of multicentric M-OGS, various
scientists have created classifications of this lesion. Taking to
account all clinical and radiological data, a differential diagno-
sis comes to multiple metastatic lesions of carcinoma, chronic
recurrent osteomyelitis and hyperphosphatasia. Conclusions.
Multicentric osteosarcoma is a highly malignant and aggressive
tumor that has a characteristic clinical presentation in the form
of multiple bone lesions without visceral organs involvement.
Mandatory patient monitoring after a comprehensive treatment
allows to detect a spread of tumor process, as well as verify this
rare pathology and choose the best treatment course.

Mynvmuyenmpuuna ocmeocaproma (M-OGS) — ye oxpemuii
0CcoOAUBUIL BUO OCMEOCAPKOMU, AKUL XapaKmepuzyemocs baza-
MOYEHMPUUHUM YPAICEHHAM KICMOK 6e3 3anyueHHs: 00 NyXJIUuH-
HO20 npoyecy gicyepaibHux opeawie. Biomiuaroms cunxponnuti
6UO YpadICeHHsl, KOAU 3aDIKCOBANO 80OHOUAC OCKINbKA BOCHULY
ocmeocapkomu, a makolc MemaxpoHHull — iHwi 6oeHUWA
3’aena0mvca y nepiod nicaa 6 mic. 8i0 0iaeHOCMUKU Nepeut-
1020 NYXaunHo2o gocHuwa. Takuii 6ud ocmeocapkomu 3ycmpi-
uaemuvcs OydHce pioko, y c8imositl iimepamypi cnocmepieaemucs
dekinbka cmametl 3 onucom yiei namonoeii. Mema. Hasecmu
KAIHIYHUL 6UNAOOK GUHAMKOBOT NAMON02I] — MYTbMUyenmpuy-
Hol ocmeocapkomu. Memoou. Kniniuni, penmeenonociuni, na-
momopdghonozciuni dani nayienmxku 3 M-OGS. [Ipoananizosano
aikyeants xeopoi. Pesynoemamu. M-OGS ckaadae matisce 1,5 %
ycix ocmeocaprom. Fuchs ma cnieasém. onucanu 6azcamo-
Gaxmopny emionocito ybo2o 3ax60prGanHs. Takum YuHOM,
ye 3ax60pI06aAHHA PO32NA0ACMbCA AK YACMUHA 2eHeMUYHUX
i cnaokosux 3axeoproéanvb — cunopomu Rothmund-Thomson,
Li-Fraumani, Bloom. ¥ nayicumis i3 x6opo6oio Iledsxcema abo
cunopomom McCune-Albright maxoorc diaecnocmosano M-OGS.
Hasgnicme maxux 3axeoplosans 6 anammesi Mosice 6ymu cxXub-
Hicmio 0o pozeumky ocmeocapxomu. 11io uac auguenns npupoou
M-OGS Oesxi ueni cmeopunu kiacugixayii yooeo ypasiceHus.
Jlugpepenyiiiny diaenocmuky ybo2o 3ax80pl06anHs npoeoosimb
i3 MHOJMCUHHUMU MEMACMAMUYHUMU YPAACEHHAMU KAPYUHOM,
XPOHIUHUM peyuougyrouum ocmeomienimom i cinepgocghame-
miero. Bucnosku. Mynvmuyenmpuuna 0cmecapkoma — 6UCoKo310-
AKICHA, azpecusna NyxXauHa, AKa Mae Xapakmepui 1acmueocni
¥V 6U2n0I MHOJICUHHO20 VPAJCEHHS KICMOK ckenema 6e3 ypa-
Jicenns gicyepanvbrux opeanis. Lle oyoice nevacmuii U0 nyXauH-
Hoeo ypadcenns. Q008 A3K08ULl MOHIMOPUHE NAYIEHMIE NiCA
npoeeoeno20 KOMNIEKCHO20 NIKYBAHH 00360JIAE GUAGUMU PO3-
NOBCI00JICEHHS NYXIUHHO20 NPOYeCy, a MAKolc 0iazHOCIY8amu
Y10 Namono2io ma NPUSHAYUMU Kypc nooanibulo2o NiKyEaHHs.
Kanrouosi crnosa. Mynemuyenmpuuna ocmeocapxoma, mema-
XPOHHULL MUN, KICIKOBI YPaAdICEHHS.
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Introduction

Multicentric osteosarcoma (M-OGS) is classified
as a special type of osteosarcoma, which is charac-
terized by multicentric bone lesions without visceral
organs involvement in the tumor process. Synchro-
nous type of the lesion is noted when several foci
of osteosarcoma are diagnosed at the same time,
whereas metachronous type may develop additional
foci 6 months after the primary tumor diagnosis. This
type of osteosarcoma is very rare with only a few
articles describing this pathology. For many decades
it has been debated that this type of lesion charac-
terizes metastatic lesions. The first case report de-
scribing this pathology was published only in 1936
by Silverman[1]. The largest analysis on M-OGS was
conducted in a joint study by Mayo clinic in Roches-
ter, MN (1900-2005) and Rizzoli institute in Bologna,
Italy (1975-2004) [2]. During this period, 56 patients
with confirmed diagnosis were identified, including
22 subjects with synchronous lesion and 34 with
metachronous lesion. As for the cause and pathogene-
sis of this type of tumor the literature reports are still
inconclusive. The most common M — OGS localiza-
tion, along with the classic variant ofosteosarcoma,
is the knee joint. Histologically there is no diffe-
rence between synchronous and metachronous types,
mostly represented by osteoblastic and fibroblastic
subtypes, always high-grade stage 4 or 3. On radio-
logic examinations mixed bone structure destruction
is commonly seen (sclerotic and lytic) with a wide
area of the lesion, including a central part of the bone,
a cortical layer and a soft tissue component. Prognos-
tically synchronous osteosarcoma has a more aggres-
sive course and a worse long-term patient survival
compared to the metachronous variant. However,
the use of aggressive individual treatment regimens,
as polychemotherapy and/or surgery, allows to obtain
better survival results of these patients.

Objective: present a clinical case of rare patholo-
gy — multicentric osteosarcoma.

Materials and metods

Case report

A 30 years old female presented with pain
and slight edema in the distal part of her left leg.
The above complaints have been noticed for about
1 month. The patient was not treated elsewhere on
early stages and a primary comprehensive examina-
tion was conducted in clinic. Distal tibia lesion (os-
teoblastic type) was observed on plain radiographs
and CT scan of the lower leg. The location of the foci
was central without damage to the cortical layer
but with evidence of a tumor soft tissue component

(Fig. 1). No metastatic lesions were detected on CT
oncological screening.

A pathological lesion biopsy of the left distal femur
was performed (Fig. 2). For histological examination,
biopsy material was delivered in a form of bone den-
sity gray-white columns. Microscopy revealed the for-
mation of atypical bone tissue and sarcoma-like inter-
mediate with pronounced polymorphism of cells and
nuclei. Based on clinical, radiological and histological
data the further diagnosis was established: osteogenic
sarcoma of the distal part of the left tibia T,N,M, GIII,
stage 11, clinical group II.

Surgical intervention included removal of the tu-
mor en block (left tibia segmental resection at the mid
shaft) and replacement of the tibia lower third defect
with a segmental articulating allograft. Step-cut os-
teotomy at the graft and recipient's bone sites was used
for a stable fixation. To provide additional mechanical
support and scaffold for vascular ingrowth along with
osteoblastic cells infiltration, a cortical and cancellous
autograft was added. Osteosynthesis was achieved
with a blocking intramedullary rod (Fig. 3).

Histological specimen included a fragment
of the distal tibia 13 cm long with a tumor measur-
ing 8x3x6 cm. The tumor expanded on entire meta-
physeal part of the fragment as well as extra-osseous
(Fig. 4). Macroscopical examination characterized
tissue of fibrous and bone density, mostly gray-white
color with red and yellow foci (Fig. 5). Microscopy
revealed the formation of osteoblastic atypical bone
substance, having osteoid trabeculae in the form
of deeply homogeneous eosinophilic substance clus-
ter (Fig. 6). Intermediate cells with pronounced poly-
morphism contained nuclei of various shapes, mostly
oval and spindle-shaped. The specimen included
moderate number of wide lumen vessels filled with
erythrocytes.
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Fig. 1. Radiographs of the lower leg and supracalcaneal-tibial
joint of patient Sh., 30 years old, with a diagnosis of osteogenic
sarcoma of the distal part of the tibia
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Fig. 2. Formation of atypical bone substance with a sarcoma-like
intermediate zone. Hematoxylin and eosin

Fig. 3. X-rays of patient
Sh. after surgery: removal
of the tumor en block,

replacement of the
resection defect

post-

Fig. 4. X-ray of the removed
tumor preparation

Fig. 5. Distal section of the tibia a) extraosseous location
of the tumor, b) a gray-white tumor on cross-section, replacing
the metaphyseal part of the bone

Fig. 6. Atypical bone substance, formation of osteoid trabeculae,
pronounced cellular and nuclear polymorphism of intermediate
substance. Hematoxylin and eosin

Patient underwent a course of poly-chemotherapy.
At one year follow up, there was evidence of allograft
and recipient bone fusion, however complete osseous
restructuring was not achieved. Patient walked with-
out any additional support or ankle external fixation.
CT onco-screening, radiographic and clinical exami-

nation was performed every 6 months.
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Fig. 8. Radiographs
of the lower leg
of patient Sh. 2 years
after treatment, a focus
of osteosarcoma was
detected in the proximal
part of the tibia

On a follow-up examination at two years post-op
CT onco-screening showed multiple tumor bone le-
sions: proximal left tibia, lumbar and thoracic verteb-
rae, pelvic bones and scapula (Fig. 7, 8). Visceral
lesions were not detected (Fig. 9). Thus, metachro-
nous type M-OGS diagnosis was confirmed. Given
the presence of tibia tumor and lower leg pain it
was decided to perform a lower limb amputation at
the level of middle third of the thigh (Fig. 10).

On a specimen pathological preparation, multiple
subdermal nodules up to 3 cm in size were found.
Cross section tumor tissue was gray with fibrous den-
sity. Specimen dissection at proximal tibia reveled
a tumor sized 3x5x7 cm, gray-white color, bone den-
sity. In the area of surgical intervention there was an
evidence of a strong bone fusion between allograft
and recipient site.

Microscopic examination of soft tissue nodes and
proximal tibia tumor revealed a characteristic struc-
ture of osteogenic sarcoma (Fig. 11).

Currently patient receives polychemotherapy-
a combination of cisplatinum, doxorubicin and
metotrexate.

Fig. 7. CT scan of patient
Sh.  Multiple osteoblastic
tumor lesion is determined:
a) vertebrae, b) pelvic bones,
¢) scapula.  Multicentric
osteosarcoma

Fig. 9. CT oncoscreening
of patient Sh., damage
to visceral organs is not
observed

Nesbiia

Fig. 10. X-ray of the left
lower limb of patient Sh.
after amputation

Discussion

Osteogenic sarcoma has been a known bone pa-
thology for many decades. Tumor grade, extension
and presence of distant metastases is crucial for pa-
tient survival. However, the histological response to
chemotherapy depending on a subtype is a key com-
ponent responsible for the remission.

For a long time, there has been a debate on cases
with multiple tumor sites at various follow-up time
frames. The main question remained an interpreta-
tion of these lesions - are those metastases or multi-
ple primary tumors? It was then found that visceral
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organs were not involved in the tumor process when
multiple osseous foci were detected. Thus, a distin-
guished type of osteosarcoma was suggested- mul-
ticentric (metachronous or synchronous variant). It
accounts for about 1.5% of all cases reported world-
wide. Fuchs et al described a multifactorial etiology
of this pathology, considering it a part of hereditary
diseases, such as Rothmund-Thomson, Li-Fraumani,
Bloom syndromes [3]. Patients with Paget's disease
or McCune-Albright syndrome have also been diag-
nosed with multicentric M-OGS [2]. Tumor genetic
predisposition has been described as one of the eti-
ology factors, where a genetic mutation is detected.
RBI, p53 tumor suppressor gene or de novo unidenti-
fied mutation are blamed for the cause of this patholo-
gy [3, 4, 5]. Hansen et al studied the genes of Paget's
disease chromosomal abnormalities, correlating those
with osteosarcoma and identifying certain prerequi-
sites for further research in this are [6]. The obstacle
is that inherited diseases are rarely screened in these
patients.

Several conditions to identify multicentric M-OGS
were suggested by Hameed et al [7]:

— absence of primary systemic bone pathology;

—no previous body radiation exposure;

— simultaneous appearance of multiple osseous
pathological foci;

— absence of metastases in the lungs or other pare-
nchymal organs.

While studying the nature of multicentric M-OGS,
various scientists have created classifications of this
lesion. Amstutz suggested 3 types and Mahoney in-
cluded histological gradation, patient age and tumor
location in his classification.

Studies with ample patient cohorts have shown
a male gender and metachronous osteosarcoma type
prevalance [2,7]. Among all clinical manifestations
the most frequent are pain and local edema. Moreover,
the first clinical signs in synchronous type mainly de-

Fig. 11. Osteogenic
sarcoma in the soft
tissues around
the distal femur.
Sarcoma-like
intermediate
substance (a),
osteogenic
sarcoma in the
tibia.  Atypical
bone formation (b).
Hematoxylin and
_soum | eosin

velop from a dominant lesion, whereas other foci are
asymptomatic and detected during the follow up.

Tumor histological examination often identify
high grade III and IV, rarely low grade lesions. 73 %
of those are osteoblastic and 24 % are fibroblastic [2].
Radiologic examination also helps to define a multi-
centric M-OGS type. Metachronous lesions charac-
terized by a lytic destruction with sclerotic component
or a cortical destruction with soft tissue component. It
is common to see an abnormal periosteal bone reac-
tion. Synchronous lesions often present with sclerotic
borders without cortical destruction or soft tissue
component. Thus, radiological features of the meta-
chronous type more resembles a primary osteosar-
coma, whereas synchronous type — multiple meta-
static lesions [2].

This also reflects on a patient survival, where
synchronous lesions are found to be more clinically
aggressive [8] Taking to account all clinical and ra-
diological data, a differential diagnosis comes to mul-
tiple metastatic lesions of carcinoma, chronic recur-
rent osteomyelitis and hyperphosphatasia.

Conclusions

Multicentric osteosarcoma is a highly malignant
and aggressive tumor that has a characteristic clini-
cal presentation in the form of multiple bone lesions
without visceral organs involvement. Mandatory pa-
tient monitoring after a comprehensive treatment al-
lows to detect a spread of tumor process, as well as
verify this rare pathology and choose the best treat-

ment course.
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