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CPABHUTEJBLHBIN AHAJINU3 PE3VYJLTATOB
PAJUOHYKIUJIHOIO UCCIEJOBAHUS
CKEJIETA U TPAJUIIMOHHOM
PEHTITEHOTPA®UM Y BOJBHBIX

C OCTEOI'EHHOM CAPKOMOMH

HHH knunuveckotl ornkonozuu

Iosoimenve 3¢ HEeKTUBHOCTH [UATHOCTHKM OCTEOreH-
HOW capKOMbI OTHOCHTCSI K UHCILy BECbMa CIIOXHBIX M aK-
TYyanbHBIX 3a7a4 KIMHUYeckoi oHxonoruu. OgHON U3 Bec-
KHX TpUYMH OmKOOK m1pH oOcIenoBaHuM OONBLHBIX U
HEYIOBICTBOPUTEIBHBIX PE3YNBTATOB JIEUEHUS CAPKOMBI
TIPMHATO CIMTATH HEJOCTATOUHYIO MH(POPMATHBHOCTE Tpa-
JMIMOHHOM peHTreHorpaguu M TOMOTpauM  CKellera.
TpyaHOCTH IHATHOCTMKH MPEIONPENENUIN BHEJPEHNE B
KIVMHMYECKYIO TPAaKTUKY CIEHUANBHBIX AHATHOCTHYECKUX
MeTONOB ucclemoBanusa [1—3, 5, 7, 12, 13].

OcTeocuuHTUTpaUs TTOTYUHIA IMUPOKOE NMPUMEHEHHE
B BBIABNIEHHYM Pa3IWIHBIX KOCTHBIX 3a00JIeBaHMii, B TOM
yuclle W 3JI0KAYECTBEHHBIX onyxojed. PaseuTHe 31okauve-
CTBEHHBIX HOBOOOpa3zoBaHMI KOCTEW BEAET, KAK IIPABHIIO,
K YCUJIEHMIO MMHEPANBHOTO OOMeHa B 00JIACTH OIyXOIH
4, 6, 9, 15].

HecmoTpst Ha OoNbIIOE KOMHYECTBO PpaboOT 1O [ua-
THOCTHKE IIEPBUYHBIX 3JI0KAUECTBCHHBIX OMyXoJell KOCTeH,
B HUX KpailiHe Mamo OTPaXEHB! TIOKA3ATEIIM CpPaBHUTENIb-
HOTO 4HamW3a Pe3yNbTaTOB CLUMHTHTPA(GMM W PEHTIECHO-
rpadur y GONBHBIX ¢ ocTeocapkoMoi. TTpoTHBOpEYUBEI
BO3MOXHOCTH HCIOJNB30BAHUS CUIMHTUTpa(UN HE TOJIBKO
JUIS. BBIABNEHUS TIEPBUUHOM OMyXoNM, HO W TNpu obwua-
PyXeHHH OTHaJeHHBIX McTacTa3oB B ckenere [1, 4, 6,
11, 14].

B nacrosimiee Bpemsi IMPOKOE NPHUMEHEHUE B HCCle-
JOBAHMH KOCTel HaxoaaT ¢ocdaTsl, MCUCHHBIE KOPOTKO-
xupywuM Hykigom "Te (Tc-nupodochar, Te-mudoc-
¢onat, Tc-pochon u np.). CucremaTnsalis 0OCTEOTPOMHBIX
PAJMOHYKITUIOB, KPUTEPHil BBIOOPA B COOTBETCTBHHU € KOM-
[IIIEKCOM B3aMMOCBA3aHHBIX TPeOOBaHUI, pacueT akTUBHOC-
™ paguodapmnpenapata (PPII), a Taxoke UHTEpIIpeTanns
XapaxTepa HAKOIUICHUS W pAaclpelelleHus B ovarc ropa-
KEHUS ABJIAIOTCS TPYIHOH 3agaueii. MOXIIO UG YTBEPX-
JATh, YTO TOKa HE CYILEeCTBYCT MHANKATOPA, JAIOIEro Bee-
CTOPOHHIOI WH(OpPMALMIO O HaIuIMu W XapaxTepe
ONMYXOJNEBOTO MOPAXKEHUSA KOCTH.

Ha ocHoBanuu W3JI0XEHHOTO TIOCTABIIECHBI 3a3J1a4M yc-
TAHOBUTH JUATHOCTHYECKYIO JOCTHXHMOCTh OCTEOCHUHTH-
rpadui M MPOBECTH CPABHUTENbHBIA aHATM3 MOJTYICHHBIX
pe3yJILTATOB W JIAHHBIX TPAJWULMOHHOH pEHTTeHOTpapuu.

Marepuasibl 1 MeToabl. PadoTa ocHOBaHa Ha aHAJIM3EC KIIMHUKO-PEHT-
reHOPAJMOHYKIIMHBIX MaTepHaioB o 88 OONBHBIX € OCTEOCAPKOMAMH
PasIMUNBIX JIOKAIM3AUMA M PasHOBUAHOCTEH € MOATBEPHEHHBIM THC-
TONOTHUCCKUM Auartosom, [lop nabmogeHHeM HAXOOUIKCh HUA MYX-
ckoro (54, 61, 36%) u xenckoro (34, 38, 64%) noma B BoO3pacte OT 6
o 56 ner.

Pacripenenense OOMbHBIX B 3aBMCUMOCTM OT DPAa3sHOBHUAHOCTH U JIO-
Kanu3auuu capkoMbl nokaszaHo B Tabm. 1.

Kak BUAHO, B JTMHHBIX KOCTAX ocTeocapkoma obGuapyxena B 93,18%,
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Improvement of diagnosis of osteogenic sarcoma
is a difficult and urgent problem of clinical oncology.
Insufficient informative value of conventional x-ray and
tomography of the skeleton are thought to be a main
reason of errors in examination and poor outcomes
of treatment of patients with osteogenic sarcoma. The
diagnostic difficulties necessitated clinical application of
special diagnostic techniques [1-3, 5, 7, 12, 13].

Bone scintigraphy is widely adopted in diagnosis
of various bone lesions including malignant tumors. De-
velopment of malignant bone neoplasms as a rule leads
to intensification of mineral exchange in the lesion [4,
6, 9, 15].

Numerous publications on diagnosis of primary bone
tumors fail to give comparative analysis of scintigraphy
and x-ray in osteogenic sarcoma. Opinions on diagnostic
potential of scintigraphy are equivocal as concerns de-
tection of both the primary and distant bone metastases
[1, 4, 6, 11, 14].

Phosphates labeled with a short-lived nuclide *™T¢
(Tc-pyrophosphate, Tc-diphosphonate, Tc-phosphone
etc.) are widely used in bone investigations. Systema-
tization of osteotropic radionuclides, criteria of their
choice with respect to certain interrelated requirements,
calculation of radiopharmaceutical (RP) activity, as well
as interpretation of its accumulation and distribution
pattern are a difficult problem. What may be stated
for sure is that there are no indicators so far providing
comprehensive information on the presence of a bone
tumor.

That is why we attempted to evaluate diagnostic
potential of bone scintigraphy and to compare results
of the scintigraphy and conventional x-ray.

Materials and Mectheds. The study is based on analysis of clinical
x-ray and radionuclide investigations of 88 patients with osteosarcoma
of various sites and types with diagnosis confirmed histologically.
There were 54 (61.36%) males and 34 (38.64%) females of age ranging
from 6 to 56 years.

Distribution of the cases with respect to sarcoma type and site
is demonstrated in the table.

As seen, osteosarcoma was detected in long bones in 93.18% and
in flat bones in 5.68% of the cases, | patient had the lesion in the
ankle bone.

The patients’ stratification with respect to osteogenic sarcoma types
was based on conventional x-ray. Osteoblastic sarcoma was found
in 28.41%, osteolytic sarcoma in 27.27% and mixed type in 44.32%
of the patients.

X-ray and tomography (by indications) were performed in all
the patients. Scintigram interpretation involved comparison of RP
content and distribution in the lesion and in a symmetrical region

of the normal bone. All the patients underwent radiometry of the
primary and of the symmetrical region of the normal bone.
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Raunuvuecxue uccredoBarusa

B NIOCKMX — B 5,68% ciy4yaeR u B 0JHOM HabmoeHuM onpenencHa B
TAPAaHHOH KOCTHM.

B ocHOBY rpynnupoBKH HaGIONEHMIA 110 PA3HOBMAHOCTAM OCTEOTEH-
HOW CapKOMBI IT0JI0KEHBI NPU3HAKHN TPAIULMOHHOM pentrenorpaduu. Oc-
TeobrmacTHueckas capkoma cocrasuia 28,41%, ocreonuruueckas — 27.27%
M CMELIaHHAd ONyXoJib BuiABNieHa B 44,32% wuabmoaeHuit.

PenTreHOrpaMmel M TOMOIpaMMbl (TIO MOKA3aHUAM) BBIIOIHEHBI BCEM
GonbHpiM. TIpn NHTEpPNIPETALMY CUMHTUIPAMM CPaBHUBAIIOCH COJEPXKAHNE
u pacnpengenenue POIT B o6macTvt naToNorH4eckoro o4ara M CHMMET-
PMYHOTO y4acTKa 3J0pOBOil kocTH. BceM GONBHBIM NpoBegeHA paguo-
METPUA NEPBUYHOTO OYara M CHMMETPHUYHOTO Y4acTKa 3JOPOBOM KOCTH.

o cuMHTUrpaMMaM oOlpezeNneHa pacHpoCTPAHEHHOCTh OMYXOJH, MPo-
BEJICH NMOMCK OTHAJIEHHBIX METAcTa3oB B CKeEJIETE.

Bo3MOXHOCTL HCMONB3OBAHUS OCTEOCUMHTHrpaduK I paHHeH fua-
THOCTHKH OCTEOCapKOMBI, oOcyxmaeMas B nwureparype [9, 11, 15], ne
M3yyanach, Tak Kak B NOAaBIg0UIeM OONBIIMHCTBE HALUMX HaOMOAEHHIH
onyxonb Gea yxe A0BONBHO Gombumx pasmepos (I u I cramum 3a-
Honepanus).

Pesyabtatnl. Bo Bcex ciyuasix pesylbTaThl CLMHTH-
rpa)MM COMOCTABJIEHBl ¢ KIWHUKO-PEHTTEHOTIOTHYECKUMHI
noxasaTensaMy. CpaBHUTENBHBIH aHATH3 Tall BOSMOXHOCTD
OTIPENENIUTE CTENEHb BKITIOYEHHS HHIMKATOPA B 3aBHCHMOCTH
OT PAa3sHOBMIHOCTH OIMYXOJIM U BBIPAXKEHHOCTH PEHTTEHONO-
THYECKHX TPH3HAKOB OIIyXOJIEBOTO KOCTeOOpa30oBaHMs.

I[Ipu nepBuuHOM 0OpaIeHHN B KIMHUKY CHIMHTHIpap s
nporefeHa 82 GONBHBIM TOCie PEHTTEHOrpadguu, 6 — 10
BBITMOITHEHHA PEHTITEHOTpaMM. Y 2 u3 6 OONBHBIX, MO HdH-
HBIM PaTMOHYKIHIHOTO WUCCICIOBAHUS, MATOIOTHH B CKe-
aeTe He oOHapyxeHo. Ilpu mocTymireHHH xe coGpaHHbIt
aHAMHE3 ¥ KJIIMHUKO-PEHTICHOJIOTHYECKUE TIPOSIBIIEHHS 3a-
OoJeBaHUA 3aCTABMIIM YCOMHHTBCS B IPABWIBHOCTH MpO-
BE/IEHHOTO PaJMOHYKIMIHOTO HCCIIEMOBAHUSA, YTO BHI3BAIIO
HEOOXOIMMOCTh TIOBTOPHOTO €ro BBITOIHEHHS.

Y 84 GONBHBIX MO MONYYEHHBIM CHWHTHTPAMMAM BEI-
ABNICHA roBwieHHas pukcaums POII B ouare mopaxeHus.
OpU 5TOM y OONBHBIX C PA3MHYHBIMH PA3HOBHAHOCTAMH
CaPKOMBI TPAAMEHT HAKOMICHUS] PaTuOUHUKATOpa B Ia-
TOJOTHYECKOM Ouare M 340POBOM TKAHH CYIIECTBEHHO OT-
IMYAJICA, T. €. HC BCE ONYXONU B OMHAKOBOH CTeNeHH
HaKAIUMBAIOT MHAMKATOD. Y 4 (4,55%) GonpHBIX ¢ OcTe-
OJINTUIECKOHW OCTEOCapKOMOHR TONIyUeHB! OTPHIATENBHBIE
PEe3YIBTATEl OCTEOCUUHTUTpadUu — HakomeHuss PDIT e
HabIIoamoCh.

Mcxomsd M3 KOHUEHTpaMM paguoHYKINAA B MATONO-
THYECKOM OYare, BBIJENEHB! 3 TPYMOIBI ONYXoXeH W IIpo-
BCMICH CPABHUTEIIbHBIN AHANU3 C YUETOM Pe3yIbTATOB PEHT-
reHorpaguu. YCcTaHOBIEHO, UTO CTENeHb BKIIOueHHs POII
3aBHCUT OT BBIPAXKEHHOCTH DEHTTEHONOTHYCCKHX MPH3HA-
KOB OTIyXOJIEBOT'O KOCTEOOpa30BAHHS 1 XapaKTepa JecTpyK-
uu B Koctd. Hambonbmras ¢ukcanus npenapara oTMeuena
y OONMBHBIX € OCTEOONACTHYECKON OCTEOCAPKOMOI U B He-
KOTOPBIX CITyYasx CMEIIaHHOH onyXojid. OTHOCHTENBHO He-
BeIcOKOe comepxkanue PPIl B obmacTn maTonoruueckoro
Otara yCTaHORIIEHO y GONBHBIX OCTEOJIMTHYECKOH CApKOMOI.

ITo mannpIM TpagMUMOHHON penTreHorpaduu, ocre-
obmacTMYeckas OCTCOTEHHAs CApKOMa BBIABIEHA y 25
(28,41%) 6ombHbIxX (1-1 rpynna). Ha penTtrenorpamMmax o6-
HapY>KeHBI IPU3HAKH OMYyXOJIEBOr0 KOCTe0Opa3oBaHus, 1mo-
PaXEHHE KOPTHMKAIBHOTO CNOS, pa3iMuHas peaxifus re-
PHOCTa W HAJIMYMe BHEKOCTHOTO KOMIIOHEHTA OMYXONH C
3NMEMEHTAMH OIlyXOJIeBOr0o KocTeoOpaszoBanus. [Ipn cuun-
TUTpauu BO BCEX ITUX HAGIIOACHUAX OTHOCUTENBHBII [1pO-
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Tabnuya 1 Table 1
3aBUMCUMOCTL pPasHOBMAHOCTM M NIOKanv3auuum OCTeOoreHHo#
capKOMBbl

Distribution of cases with respect to osteogenic sarcoma
type and site

PasHoBugHOCTL
Yucno
Jlokanuaayms B60NbHbIX, ocTeo- ocTeo-
n =288 bnactuyec- ([nuTudeckas, cmim=aggaﬂ,
kas, n=25 n=24
OnnHHBIE KOCTH 82
Long bones
H6eapeHHasn 52 16 15 22
thigh bone
6onbwebepuo- 18 6 5 7
Bas
shin bone
manobepuosas 5 - 4 1
calf bone
nneyesas 6 2 - 4
humerus
nyyesas 1 - - 1
radius
[nockne koctu 5
Flat bones
nonatka 1 - - 1
shoulder blade
pebpo / rib 1 - - 1
NnoAB3AoWHasnN 2 1 - 1
iliac bone
nobkoeas 1 - - 1
pubic bone
KopoTkue koctu 1
Short bones
TapaHHas 1 1 — -
ankle bone
osteoblastic | osteolytic mixed
Site n=88 n=25 n=24 n=239
Type

Determination of disease extent and detection of distant bone
metastases were carried out by scintigraphy.

We did not address the problem of bone scintigraphy in early
osteosarcoma diagnosis under discussion in the literature [9, II,
15] because most of our patients had rather large tumors (stage
IT and III).

Results. We compared results of scintigraphy with
clinical and x-ray findings in all the cases. The com-
parison allowed us to evaluate the indicator uptake with
respect to tumor type and degree of x-ray manifestations
of neoplastic osteogenesis.

Scintigraphy was performed after x-ray in 82 and
before x-ray in 6 cases. Radionuclide investigation failed
to discover bone pathology in 2 of the 6 patients. While
the patients’ histories, clinical and x-ray findings made
us doubt the scintigraphy results and radionuclide in-
vestigation was repeated.

Increased RP uptake in the lesion was found by
scintigraphy in 84 patients. Gradient of RP accumulation
in the lesion and normal tissue showed a considerable
variation with respect to sarcoma type, i.e. different
tumors accumulated different RP amount. Bone scin-
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Clinical Investigations

Puc. 1. OcTeobnacTuyeckaa ocreocapkoma (HayanbHble Npu3Haku) y GonbHoro K., 17 ner.

a — peHTreHorpamMma rofeHn: B NPOKCUMAINbHOM anuMeTadmse GonblieGeplyoBoil KOCTU SKCLEHTPUYHBIA HEeNpaBUnbHOR (hOpMbl U G HEHETKIMM
KOHTYpaMy Y4acTOK OMyXONeeoro KocteobpasosaHus; b — CUMHTUrpaMma: FOMOTEHHBIA C YeTKUMM KOHTYpamu y4yactok runepcukcaumn POl

COOTBETCTBYET noKanuaauuu capkoMbl Gonbluebeplosoi KoCTU.

Fig. 1. Patient K., a 17-year-old male, osteoblastic sarcoma (early signs).
a, the x-ray of the shank: there is an eccentric irregular, unclear-cut area of neoplastic osteogenesis in the tibial proximal epimetaphysis;
b, the scintigram: a homogeneous clear-cut area of RP hyperfixation corresponding to the tibial sarcoma location.

nieHT HakomyieHus nHaukaropa (OITHM) xonebancsa B mm-
POKUX TNpefenax W IpeBbILIa] HOPMAaIbHBIH YPOBEHb B
7—10 pa3 u 6onee. Ha cuMHTUTpaMMax oNnpeaensaaach 30Ha
BeIcOKOT0 HakomnmeHuss PPIT roMoreHHOro xapakrepa, ¢
YETKUMH KOHTYPaMH, UTO COOTBETCTBOBAJIO I'DAHHLE BHE-
KOCTHOTO KOMIIOHEHTa onyxomnu. CpefHue NMoKa3aTeln Ha-
xomnenuss PDIT B onyxomax cocrasumm 87 25%. Coort-
BETCTBEHHO BBICOKOMY VYpPOBHIO HakomieHus P®II B
TeUeHHE BCETO MEPHOJIA MCCICIOBAHHUA Ha CLIMHTHIpaMMax
OTMEUAIHCh YeTKHE KOHTYPHl OYAroB MOPaXKEHUsS, UHTEH-
CHUBHOCTb COXpaHsIach.

B kauecrBe npumepa NpHBEIEM HAONIOJIEHHE OCTEO-
GIacTHYECKOM 0CTEeOCAPKOMBI ¢ HayallbHBIMH PEHTTE€HOJIO-
TUYECKUMH TIpH3IHAKaMu Tpoliecca (Oe3 pa3pyLieHHs Kop-
THKAJIBHOTO CJIOS W TEpUOCTO30B). XapakTep H
BHYTPHKOCTHYIO JIOKAJHM3ALMIO CAapKOMbl OOHApYXHIIHM He
TOJBKO TO PEHTreHOTpaMMaM, HO M YTOYHWIM Ha CLHH-
tHrpammax (puc. 1, a, b).

Y 3toro GONBHOTO MPOBEAeHHAs OCTEOCLUHTUrpadus
MOATBEPUNIA HalUyue B MPOKCUMAJIBHOM OTHene Oonb-
m1e0epIOBOM KOCTH MaTOJIOrM4ecKoro o0pa3oBaHAs I'OMO-
TEHHOTO XapaxkTepa ¢ YeTKUMH KOHTYpaMu. B IpyrHx KOCTsIX
OY4roB TNMopaskeHWS He BbIABIEeHO. [To peHTreHorpammam
WA CUMHTUTPAaMMaM, YUYUTHIBAS XapakTep U MHTCHCUBHOCTH
U3ITydeHUs, JAHHBI Mpoliecc paclieHeH Kak HavallbHble
NPOSABIIEHUS OIYXOJIM. bBlarogapsi cBOEBPEMEHHO BBINOJI-
HEHHOMY PCHTTEHOIIOTHYECKOMY MCCIEIOBAHUIO ¥ TPABUJIb-
HOHM TPaKTOBKE PEHTTEHOTPAMM B JICHeOHOM YUPEKIEHUH
MO MECTY JKUTENLCTBA OONBHONW MOCTYNMI B CHELHATIN3HU-
POBAHHYIO KJIMHHUKY C HAYaJIbHBIMHU PEHTI€HOJIOTHYECKHUMU
MPU3HAKAMH CapKOMBIL.

CoOcTBEHHBIE HCCIEAOBAHUA OKA3BIBAIOT, YTO T'HIEP-

tigraphy was negative (no RP accumulation) in 4 (4.55%)
patients with osteosarcoma.

Basing on RP concentration in the lesion the patients
were stratified into 3 groups. Comparative analysis of
the cases was performed taking into account x-ray find-
ings. Degree of RP uptake was found to correlate with
degree of x-ray signs of neoplastic osteogenesis and type
of bone destruction. RP uptake was the greatest in
patients with osteoblastic osteosarcoma and in several
mixed type cases. Patients with osteolytic sarcoma dem-
onstrated a relatively low RP uptake in the lesion.

Osteoblastic sarcoma was diagnosed by x-ray in 25
(28.41%) cases (group 1). X-ray films showed signs of
neoplastic osteogenesis, affection of the cortical layer,
different periosteal reactions and the presence of ex-
traosteal tumor component with elements of neoplastic
osteogenesis. By scintigraphy all these cases demonstrated
a large variation in the relative percentage of indicator
accumulation (RPIA) which in some cases was 7-10-fold
and more higher than the normal level. The scintigrams
had homogeneous areas of high RP uptake with even
outline corresponding to the boundary of the tumor
extraosteal component. Average RP accumulation in the
tumors was 876 + 25%. The clearly outlined lesions of
the same intensity were found in scintigrams during
the entire study in conformity with high RP accumulation
in tumors.

Consider an osteoblastic osteosarcoma case with
early x-ray signs of the disease (no cortical layer de-
struction and periostosis). Sarcoma type and intraosteal
location was both discovered by x-ray and confirmed
by scintigraphy (fig. 1, a, b).
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Kavunuvecxue uccaedoBarnus

Puc. 2. Octeonutnyeckan ocTeocapkoma y GonbHo#i B., 21 roa.

2 — PEHTreHorpaMMa TrofneHu: KpaeBas AecTpyKuus npokcumansbHoro otgena 6GonbwebepuoBol KocTu € pacnpocTpaHeHMeM npouecca Ha
BECb MOMEPEYHNK KOCTU U NopaXeHWeM CycTaBa; b — CLUMHTUrpamMma: COOTBETCTBEHHO KPAeBOW AECTPYKUWMM BonbliebeplLoBoii KOCTU BKMIOHEHNe

MHOMKATOPA CHUXEHO MO OTHOWEHWUIO K OCTanbHON 4acTu onyxonu.

Fig. 2. Patient B., a 21-year-old female, osteolytic osteosarcoma.

a, the x-ray of the shank: end destruction of the tibial proximal region with involvement of the entire bone diameter and the joint; b, the
scintigram: the indicator uptake is decreased as compared to the remaining tumor in conformity with the tibial end destruction.

¢puxcarms PDIT romorenHoro xapakrepa, Kak NMpaBMIIO,
¢ YETKUMH KOHTYpaMH MPH OCTeobIacTHYECKOR ocTeocap-
KOME B ovare MOpPaXeHHs KOCTH 0OYCHOBJIeHA HalTHYHEM
OMYXOIIEBOTO KOCTeoOpa3oBaHMS.

ITo pentreHorpammam y 24 (27,27%) GombHBIX (2-
[PYNIa) YCTAHOBJIEHA OCTCONUTHYECKAS PasHOBHIHOCTD
omyxonu. OnpeneneHsl Pa3IMYHBIX DPa3MEPOB OYArH Jie-
CTPYKIMH, TOPOH CIMBHOTO XapakTepa ¢ IOpaXKeHHeM
BCETO TIONEPEYHHKA KOCTH U Pa3HO# CTENeHbIO BOBIICUCHHS
B OIMYXOIEBBIH MPOLIECC KOPTUKAILHOTO CIIOA W MEPHOCTA.
Ipyn 5ToM y 4 OONBHBIX C JIOKANM3ALMEN ONYXOIH B JIMC-
TAIILHOM OT/IeNle OeApEHHON KOCTH (2 HaOJOIeHU) M Npo-
KCUMAaJILHOM OTAeNe OoNbIedeplioBoif kocTd (2 HAOMIOACHU )
Haxonnende PDIT He obnapyxkeno. Ha pexrrenorpammax
3TUX OONBHBIX BBISIBICHBI COUHUYHBIC OYard NECTPYKUUH
KOCTH W OTCYTCTBHE IOPAXEHHUA KOPTHKANBHOI'O CJIOS.
OIIHH B ocraneHbIX 20 HAGMIOMEHHSX MpPeBHIIAT HOP-
MaJIbHBIA ypoBeHs B 2—6 pa3. CpelHHe IMOoKa3aTeld Ha-
korurenna P®II B omyxomax GonbHbIX 2-i Tpynmsl co-
crapunu 420+ 15%. B cBs3M ¢ MajJbIM HaKOIUIEHHEM
npenapara B MaTONOTHYECKH H3MEHEHHOH KOCTH MOJIYUUTH
YETKOE M300pak€HWE Ha CIIMHTUTPaMMaX Y/AaBalioch He
Bcerna. 3oHa HakommeHust POIT xapaxTepusoBamack He-
OJIHOPOAHOCTBIO B 3aBUCUMOCTH OT XapakTepa JIeCTPYKIHH
KOCTH. LleHTpadbHBIC OTHEabl ONYXOMM NOTIOMIATM HH-
OUKATOP MeHeE BBIPAXEHHO, YTO MPOABIANOCH THGY3-
HOCTBIO BKITFOUECHMS.

Ilpn HaOMFONEHNM OCTEOMTHUECKON OCTEOCAPKOMBI €
KpaeBol AecTpykuueil 00nblie6epoBoi KOCTH, yCTAHOB-
JEHHOW MO PEHTreHOrpaMMe W CIMHTHIpamMMe (pHc. 2, a,
b), y 607IBHOr0 Ha CHMHTHTPAMMAX He TONBKO OOHApyXeHa
3JI0KAYECTBEHHAA OIyXOJb, HO M ONpE/eNeHa Kpaepas Ie-
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Bone scintigraphy confirmed in this case the presence
of a homogenous lesion with clear outline in the tibial
proximal region. No lesions were detected in other bones.
Basing on x-ray and scintigraphic findings with account
of irradiation character and intensity this process was
assessed as early neoplastic signs. Timely x-ray inves-
tigation and correct interpretation of the x-ray films
helped to refer the patient with early x-ray sarcoma
signs to a specialized clinic.

Our experience shows that the presence of homo-
geneous areas of very high RP accumulation with clear-
cut outline in the bone lesion of patients with osteoblastic
osteosarcoma is due to neoplastic osteogenesis.

Osteolytic osteosarcoma was discovered by x-ray in
24 (27.27%) cases (group 2). X-ray films demonstrated
destructive lesions of a variety of sizes (in some cases
affecting the entire bone diameter) and degrees of in-
volvement of the cortical layer and periosteum. No RP
uptake was found in 4 patients with tumors in the
femoral distant region (2) and in the tibial distant region
(2). The patients’ x-ray films showed solitary foci of
bone destruction and no involvement of the cortical
layer. RPIA in the remaining 20 cases was 2-6-fold as
high as the normal level. Average values of RP accu-
mulation in tumors of group 2 patients was 420 + 15%.
We failed to obtain clear scintigraphic image in all
these cases due to low accumulation of the drug in
bone lesions. Areas of RP accumulation were non-ho-
mogeneous and depended on character of bone destruc-
tion. The indicator uptake in tumor central regions was
less intense and diffuse.

Consider an osteolytic osteosarcoma case with end
destruction of the shin bone detected by x-ray and scin-




Clinical Investigations

Puc. 3. CmewaHHas octeocapkoma y GonbHoro M., 19 ner.

a — peHTreHorpaMmMa KOCTEM NNeyvyeBoro nosca: B NPOKCMMarsHOM OTAene nneyeBoirt KOCTW y4acTKM OMyXOneBoro kocreobpasoBanusa WM ovaru
OECTPYKLUM pa3Hoi bopMbl U pasmMeEPOB C paspyEHUEM KOPTMKANbHOrO CNos, NEPUOCTO3aMh U BHEKOCTHBIM KOMIMOHEHTOM; b — CUMHTUrpammMa:
obLmMpHasa 30Ha BbICOKOrO HakonneHns PPl Ha doHe auddy3HOre CHWKEHUS, COOTBETCTBYIOWAA NOKan3aymMm CapkoMbl, KOHTYPbl BHEKOCTHOMO

KOMIMOHEHTa BbisiBNEHbl Gonee 4eTko, YeM Ha peHTreHorpamme.
Fig. 3. Patient M., a 19-year-old male, mixed osteosarcoma.

a, x-ray of the shoulder girdle: there are areas of neoplastic osteogenesis and destruction foci of various shape and size with destruction
of the cortical layer, periostosis and extraosteal component in the humeral proximal region; b, the scintigram: there is a large area of
high RP uptake against the background of diffuse uptake reduction which corresponds to the sarcoma location, outline of the extraosteal

component are clearer than in the x-ray film.

CTPYKLMSA KOCTH, XapaxkTepusyromascs KpaiHe HU3KUM Mo-
IJIOLIEHMEM HHAMKATOPA, a TAKXe NMOopakeHHne cycTasa (To-
BBIIIEHHOE BKIIIOYUEHWE WHAMKATODA), MOATBEPKIEHHOE HE
TOJBbKO PEHTTEHOJIOTUYECKH, HO U MOP(HOIOrHUecKH Moche
NPOBEACHHOW aMIyTallVH.

[Tpu cpaBHUTENBHOM aHalu3e pe3yIbTATOB, MONy4YeH-
HBIX IpH oOcnexoBanmy 39 (44, 32%) OonbeHBIX (3-1 rpynna)
CO CMEUIAHHON 0CTeOCapKOMOMN, XapakTEePUCTHUKH CHHUHTH-
rpauueckoil KapTHHBI CTONbL KE pa3HOOOpa3HBI, Kak H
PpEHTreHOJIOTHYECKAs KapTHHA, SBASIONAACT OTOOpaKeHH-
€M pa3IUYHOTO COOTHOLIEHHUS OCTEOOTACTHYECKUX M OC-
TEONUTHIECKUX MpOIleccoB. B ciywasx, koraa peHTreHo-
JOTHYECKHE TPH3HAKHM OIYXOJIEBOTO KOCTEOOpa30BaHHUs
XOpOWIO BBIPaKeHbI, HAOIIOANOCH BBICOKOE BKIIOUEHHE
npenapara, eciM jxe Nnpeodiagaiy MpoHecchl IeCTPYKLUU
KOCTH, To ¢ukcauusa P®PII 6puia 3HAYATEITBHO MEHBILUE.
CpeaHHe ToKa3aTeNyd HaKOMJICHU HHANKATOPA B OMYyXOJIAX
G6ompHBIX 3-if Tpynmel cocrasum 530 + 45%. Jlns cMeman-
HOH ocTeocapkoMbl xapakTepHbl nugper OITHU, npomex-
YTOUHBIE MEXAY OCTEONUTHUYECKOH M ocTeobrmacTuyeckoit
pasHoBupgHocTamu. Kak npaBuno, oHu B 4—S8 pa3s mpe-
BBIIAIOT (PUBHOJIOTHUECKUH YPOBEHb HAKOIJICHHS.

Ilpu pagUOHYKIMIHOW JHATHOCTHUKE 11eJieco00pasHo
OPHCHTHPOBATHCA [IPEXKAE BCErO Ha KaveCTBEHHBIE Xapak-
TepucTuku nonyvyeHHoi kaptunsbl, a OTTHU nmeer Bcmo-
MOTaTelIbHOE 3HAYCHHE.

B kauecTBe MILTIOCTpAIMK MPHUBOJUM HaOIIOJACHHE CMe-
IAHHOM OCTEocapKOMBI MIeueBod KocTu (puc. 3, a, b).

[Ipu TpanuiuoHHON peHTreHorpadMu y OONBHBIX ¢
OCTEONIUTUYECKOH OCTEOCAPKOMON M Y HEKOTOpBIX TNauH-

tigraphy (fig. 2, a, b). The scintigram demonstrated both
a malignant tumor and end bone destruction charac-
terized as very low indicator uptake, as well as articular
involvement (increased indicator uptake) confirmed both
by x-ray and by morphological investigation following
amputation.

Examination of 39 (44.32%) patients with mixed
osteosarcoma (group 3) discovered a large variety of
scintigraphic and x-ray patterns reflecting the variety
of relationships of osteoblastic and osteolytic processes.
Cases with well marked osteogenic signs by x-ray dem-
onstrated large indicator uptake, while in predominance
of bone destruction RP accumulation was much less.
Average value of indicator accumulation in group 3
was 530 + 45%. Mixed osteosarcoma is characterized
by RPIA wvalues between those of osteolytic and
osteoblastic types and 4-8-fold higher than the physi-
ological level.

Qualitative characteristics in radionuclide diagnosis
are of primary significance while the RPIA level is less
important.

Consider for example a case with mixed osteosarcoma
of the humerus (fig. 3, a, b).

It is often difficult to clearly detect outlines of the
extraosteal component in osteolytic osteosarcoma and
in some mixed cases by x-ray. The extraosteal component
discovered by scintigraphy failed to be detected by x-ray
in 23 (26.14%) cases.

Radionuclide investigation found distant metastases
before the start of treatment in 9.09% (8/88) of the

3



Kaununecrxue uccaedoBarus

Puc. 4. OcteobnacTuueckan octeocapkoma y GonbHow B., 56 ner.

a — peHTreHorpaMma roneHoCcTONHOro CycTasa: onyxorieeoe kocTeobpasoBaHie, PacnpoCTpaHsIoOLLeecsl Ha BECh NONEPEYHUK TapaHHOM KOCTW
C MyTO0BPa3HbIM BHEKOCTHBEIM KOMMOHEHTOM, fOPaKEHUEM FONEHOCTONHOrO cycrasa u Skip-MeTacTasom B gucTanbHoM anumertadmae Gonb-
weGepuoBor KOCTW; b — CyMHTUrpamMma: odar runepcukcauuu POI roMoreHHoro xapaktepa B KOCTAX CTOMB! M AMCTanbHOM OTAENe roneHu.

Fig. 4. Patient B, a 56-year-old female, osteoblastic osteosarcoma.

a, the x-ray of the ankle joint demonstrates neoplastic osteogenesis involving the entire bone diameter and having a muff-like extraosteal
component, affection of the ankle joint and a skip-metastasis in the tibial distal epimetaphysis; b, the scintigram: there is a homogeneous

area of RP hyperfixation in the foot bones and the shank distal region.

€HTOB CO CMEIIAHHOW Pa3HOBUAHOCTHIO 3TOH OMyXomu
YETKO ONPEJENINTh KOHTYPh! BHEKOCTHOT'O KOMITOHEHTA yaa-
erca He Beerma. Y 23 (26, 14%) GONbHBIX KOHTYpBI BHe-
KOCTHOTO KOMIIOHEHTA, BBIABJIEHHBIC MPU CHUHTHIpaduH,
Ha PEHTTeHOrpaMMax He OMNpeaeIsnCh.

Ilpy npoBefeHWH paJHOHYKITUAHOTO HCCIEAOBAHKA
ckenera B 9,09% (8 uz 88) nabmonenuit o6HapyxeHsl oT-
JalenHble MeTacTasbl J0 Hayana nedenus OONbHBIX. [IpH
9TOM Ha CHMHTHIpaMMax y 3 OONBHBIX BBISABIICHBI KITH-
HHUYECKU HEOIpeNessieMble OTalleHHbIe METACTasbl B KOCTH
0 TIOABIIEHMS METacTa30B B JIErKHE. Pe3ynmpTaThl cluH-
THrpaduy 3TUX TpexX GOJBHBIX MOATBEPKIEHBI B JdJIbHEMN-
[IEM JAHHLIMH PEHTTEHOIOTHIECKOTO 00CIeIOBaHNS ¢ MOP-
(onoruyeckoit Bepudukaruei mMaTepHana.

Skip-MeTtacra3zpl oOHapyxkeHbl y 3 OONBHBIX.

OnyOnuKOBaHHBIE pPe3yIbTATBl HAOIIONEHHI CBUIE-
TENBCTBYIOT, YTO ToNbKO 20% Skip-MeTacTaszoB BBISBISIOT
Mo penTreHorpammam. Ha aHrmorpammax o CIUHTHTpaM-
Max Skip-meTacTasel, KaK NPABHIIO, HE HAXOOAT B CBA3M
¢ BHYTPHKOCTHBIM pACTIONOXKEHHUEM U MaJBIMH pa3Mepamu
[8, 10 15].

ITpuBomuM HaOmIOJEHWE ¢ JIOKAJIU3aLMER MEPBUYHON
OMyXONM B TapaHHOH koctu u Skip-meTactazom, o6Hapy-
XEHHBIM B JIUCTAIILHOM OT/eNe OONbIIeOGeploBOH KOCTH
(puc. 4, a, b).

Ha cuvaTUrpaMMme (cM. puc. 4, b) BBISBIEH OYar Mo-
BEIICHHOTO Hakorjuenus P®DII romoreHHoro xapakrepa
B KOCTSAX MpaBOH NPENILTIOCHBI U AUCTANBHOM OTHENE KOC-
Tel TOJEHH.

Ilocrme skcTMpIALMK TPaBOi TapaHHOW KOCTH ¢ pe-
3eKLHEH TUCTANBHOTO OT/AENa OONMbIIEOepIOBON KOCTH MO-
JIYy4eHO THCTOJIOTHYECKOEe MOATBepXIeHUe auarnosa (rmep-
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patients. Scintigrams of 3 patients demonstrated clinically
undetectable distant bone metastases before development
of lung metastases. These scintigraphic findings were
later confirmed by x-ray and morphologically.

Skip-metastases were found in 3 patients.

According to published data only 20% of skip-me-
tastases are detected by x-ray. Angiography and scin-
tigraphy also fail to discover skip-metastases due to
their intraosteal location and small size [8, 10, 15].

Consider a case with the primary in the ankle bone
and a skip-metastasis in the tibial distant regions (fig.
4, a, b).

The scintigram (see fig. 4, @, b) demonstrates ho-
mogeneous areas of increased RP uptake in the right
tarsal bone and in the distal region of the shank
bone.

The diagnosis (primary osteoblastic osteogenic sar-
coma of the ankle bone and osteoblastic skip-metastasis
in the tibial distal region) was confirmed histologically
after extirpation of the right ankle bone with resection
of the distal region of the tibial bone.

This case is of much interest because of the rare
osteosarcoma location (ankle bone) detected in an elderly
female patient (56 years). Besides, we discovered tumor
expansion through the ankle joint and a skip-metastasis
in the tibial distal region. The clear-cut tumor image
in the scintigram corresponded to the extraosteal com-
ponent and a swelling detected clinically.

There were no difficulties in scintigraphy perform-
ance in this case.

Discussion. Our comparison of conventional x-ray
and scintigraphy showed that RP uptake in osteogenic

o
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BHYHAs OCTeoOaCTHYECKash OCTEOTeHHAA CapKoMa TapaH-
HOM KOCTH M ocTeoblacTHyeckoro Xapakrepa Skip-mera-
cTaza B OUCTaNBHOM OTHene OONbIIeOeploBOH KOCTH).

Ipusenennoe HaOMOACHUE NPEICTABIAET UHTEPEC H3-
3a pejIKol OKANM3ALMK OCTEOCAPKOMBI (TapaHHas KOCTb),
BLIABIIEHHON ¥ HeMOJI00# GonbHOI (56 neT). Kpome Toro,
oOHapyXeHO paclpOCTPAHCHHE OINYXOIOW 4epe3 TOJCHO-
CTONHBIA cycTaB ¢ ompesaeneHneM Skip-meTacTasa B AWC-
TaIBHOM oOTHeNle OonbinebepiioBoit koctu. Yerkasa Busy-
amm3alMs  KOHTYPOB  ONYXOJIM  HAa  CUHHTUTpamMme
COOTBETCTBOBANIA TI'PaHMIIAM BHEKOCTHOTO KOMITOHCHTA H
KITMHUYECKH BBIABIAEMON IPUITYyXJIOCTH.

OCnoXXHeHHH TIpH BBIMOMHEHHWH CLUMHTHIPA(UU He Ha-
OO HAITOCh.

O6cy:kaenne. CpaBHUTENBHBIH aHAIN3 TPagULIHOHHOH
pentreHorpadun M COMHTUIPa@UM IOKA3aNd, YTO BKIO-
yenne POIT npu ocTeoreHHON capKoMe CBA3AHO ¢ HaJIMUHeM
OIYXOJIEBOTO KOCTeOOpa3oBaHUs W XapaKTEPOM JIECTPYK-
uun koctu. Kakpas pasHOBMAHOCTB OCTCOCAPKOMBI Xa-
PaKTEPU3YETCs PA3NHIHOM CUMHTUTPadHUECKONH KapTHHOM.
Jas ocreobnactryeckod OCTEOCAPKOMEI XapaKTepHBI BbI-
COKHMI MpPOLEHT HAKOIUICHUS WHIWKATOPa U IOMOTI€HHOCTh
ero BKioueHns. [Ipn ocTeomuTHUECKOH capkoMe 30Ha Ha-
xorneHus POTIT otnnyaercs HEOMHOPOIHOCTBIO, CBA3AHHON
C XapakTepoM JIeCTPYKIUHU M 0OBEMOM IMOPAXKEHUS KOCTH.
CMeInaHHBIA B, ONYXONMH TAET YYACTKH BBICOKOTI'O H OT-
HOCHUTEIBHO MOHMXEHHOTO HAKOIUIEHUS, YTO NPOSBIAETCA
necTpoToil o0mei KapTHUHBL. YCTaHOBJEHO, YTO HE3aBH-
CHMO OT DPA3HOBHIHOCTH OMYXOJM YeTKad BHU3yaJIH3al(sd
¢¢ KOHTYPOB Ha CUMHTUIPAMMAX COOTBETCTBYCT IpaHUIAM
BHEKOCTHOTO KOMITOHEHTa HOBOOOpa3oBaHMUI.

CieqoBaTelbHO, B COMHHUTENBHBIX Coy4asX CLIMHTHIpa-
(uUecKas KAPTHHA MOXET [[aTh ITONONHUTENBHYIO UHGOP-
MAIHIO JI1 YTOYHEHWUS Pa3HOBHIHOCTH CAPKOMBI W OI-
peneNieHus KOHTYPOB €€ BHEKOCTHOTO KOMITOHEHTA.

M3 88 HabmroeHHil pa3Horo BUAA U TOKAIH3AINH ONy-
X0 TONmbkO y 4 (4,55%) GONBHBIX C OCTEONUTHYECKOH
Pa3sHOBUIHOCTBIO OCTEOCAPKOMBI IIPU CUMHTHIPa(pUHU He
OBUIM YCTAHOBJIEHBI NMPH3HAKH, XapakTEpHbIE IUIA 3JI0Ka-
YeCTBEHHOTO HOBOOOPa30BaHUsS, T. €. HOJYYEHBI IIOXHO-
OTpUIATENBHBIE PE3YIBTATHI.

OnHaxo HYKHO YYECTh, YTO Pe3yJIbTAThl CUUHTUTpadun
He MOTYT OBITH JIOCTOBEPHBIMH Oe3 TPaauIMOHHOW PEHT-
redorpaduu. JIUIe 0py KOMIUIEKCHOM OOCIENOBAHHUH C
YyY4ETOM aHaMHe3a, KIMHUYECKUX TOoKa3aTeNe, TpaTuiii-
OHHO# peHTreHoTrpaduu, paguoOHyKINAHON THATHOCTHKH
MOHO HE TOJIBKO BBISBUTH MEPBUUHYIO OIYXOJb, B 4aCT-
HOCTH OCTEOTEHHYI0 CapKOMY, OTIpEHENNTh €€ Pa3sHOBUMI-
HOCTb W JIOKAIW3alluio, HO W ¢ OOJbIIEH [JoNed Bepo-
ATHOCTH YTOYHHTH KOHTYPHl BHEKOCTHOTO KOMITOHEHTA,
a Taxxe oOHapyXWTh OTAaleHHble U Skip-meTacrassl B
CKETIETe.
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