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KOMIIIEKCHASI TUATHOCTUKA OITYXOJIEN
MATKX TKAHEW TYJOBHIIA
1M KOHEYHOCTEU

HHH xiunuueckoid onkoio2uu

PacrozHapanyne MATKOTKAHHBIX OIYXOJIEH TyJIOBHUINA U
KOHCUHOCTEH SIBISIETCS BAXKHBIM PA3JIEIOM KIMHUYECKOM
OHKOJIOTHH, IOCKOJIbKY UMEHHO YTOUHEHHAs THAIHOCTHKA
IAHHBIX HOBOOOPA30BaHMU MO3BOJISICT ANCKBATHO IUIAHU-
POBATH TAKTHUKY JICYCHUS OOJIBHBIX, OICHUBATEL PALlHOHATh-
HOCTh U 00BEM ONEPATHBHBIX BMEHIATENBCTB, OIPEAEIATH
BO3MOHOCTh BBITIOIHEHHS COXPAHHBIX OICpamuii M T. II.

B OHLI PAMH Ha npoTsbkeHUH psjia JIeT paspada-
THIBAIOTCS] ONTUMANBHBIE BAPHAHTH Pa3lUYHBIX JUATHOC-
THYECKUX METOMOB Y COOTBETCTBYIONIETO KOHTHHICHTA Ia-
IMeHTOB. B mocnemgnee BpemMs K pa3paboTke MaHHOIO
BOIIpOCa HOOKIIOWIICA oTmen ToMmorpaduu HMucTHTyTA
KIMHUUecKkoit kapauonornn mMm. A. JI. Msacaukosa Kap-
JIMONOTHYCCKOTO  HAYYHO-TIPAKTUUYECKOTO  KOMILIEKCa
Munzapasa PP, oCHAIEHHBII CBEPXIIPOBOIAIIMM BBICO-
KOITOJIBHBIM MAarHUTHO-pe30HAHCHBIM Tomorpadgom 1,5 T
(«Magnetom 63 SP» ¢upMbI Siemens).

B Hacrosmeit paboTe ocBemaloTcs MpeABapPUTEIBHbIE
pPE3yNbTaThl MPOBOJUMOT0 KOOIIEPHPOBAHHOTO HCCIETOBA-
HUS, 1IENBIO KOTOPOTO SBISETCS OIIPeAeIICHHE POJIM M MeCTa
MaTHUTHO-pe30HAHCHOH ToMmorpaduu (MPT) B KoMILIeKc-
HON MHATHOCTHKE MATKOTKAHHBIX OMYXONeH TYIOBUIIA U
KOHeYHocTeH. BceMm BKIIIOUaGMBIM B COOTBETCTBYIONUI
IIPOTOKON MAIIMEHTAM BEIMTONHSIOTCS CTAHJAPTHAS PEHT-
resorpagus, yabTpasBykoroe uccienopanune (Y3U), peHrt-
reHoBckasgs kommbploTepHas Tomorpadus (PKT), MPT u
aHruorpapusa (1o mnokaszaHusm). Bce HablioleHHUS Be-
pupunmpyrorcs. OrneparMoHHbIe HAXOIKH CONOCTABIIIFOTCS
C TpemONEpAllIOHHBIMU JIHATHOCTHUECKUMU JTAHHBIMH.

[IpenBapuTeNbHbIE MONOKESHUS IIPOBOJIUMOTO HAMH HC-
CIEeTOBAaHUS MOXHO c(HOpPMYIHUPOBAThH CIAeAyIOMUM 06pa-
30M: €CIIH HET COMHEHUH, UTO MaJbIMpyeMoe oOpa3oBaHue
PacHOJIOKEHO IMMOBEPXHOCTHO M HE IIPOHHKAET INIYGOKO B
MoMJIeKANIHE TKAHH M CTPYKTYPbI, IUATHOCTHUECKHI TIpo-
necc HaumHaercess ¢ Y3W. C ero noMompio JOCTATOYHO
XOpOII0O M TOYHO OLEHHBAIOTCS pa3Mepsl ONMyXOJiH, e
CTPYKTYpa, KOHTYpbI, B3aUMOOTHOIIIEHHUS C KPYIIHBIMH CO-
CYJIUCTO-HEPBHBIMHM ITYYKAMM, MPU I[BETHOM JOMILIEPOB-
CKOM KapTUpPOBAHHUH YTOUHSETCH COCTOSHHME COCYJIOB, W3-
MepsieTcss CKOpOCTh KpOBOTOKa B HHX. Y3M mo3BonsieT
BBIABIATH Jla)Ke HENAIBIIUPYEMBIE OMYXONM ¥ MHOTAA Xa-
pPaKTEpH30BaTh MX, HANpUMEpP JIUIOMBI, AHTMOMEL. Bo3-
MO>KHO BBIIIOJTHEHUE TIPUIIEIBHBIX TYHKIIMH O KOHTPOJIEM
V3U. Matuuxu ¢ gactoroit okoyo 20 MI'n, obecrneuu-
BAIOIME BBICOKYIO Pa3pelalolylo cocOOHOCTh, MCHONb-
3yI0TCS JUIST OLEHKH MECTHOU paclpoOCTpPaHEHHOCTH (Tol-
IMHEBI) KOXHEIX OIyXOJiel, HampuMmep MeldaHoM. Y3U
ObIBACT MOJC3HBIM ISl OUEHKH COCTOSHHUS CYXOXKHIIHMIA,
KPYHHBIX HEPBOB W JUIS qu((PepeHIMATBHON TUATHOCTUKH
KHCTO3HBIX UM CONUIHEIX onyxojed [8]. Mbl npumeHseM
VY3W u st AMHAMHYECKOTO KOHTPOJIS PA3MEPOB HOBO-
00pa3oBaHus B IpoIlecce MPOBOIUMOTO JICUEHUS, a TAKKE
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Recognition of soft-tissue tumors of the trunk and
limbs is an important field of clinical oncology since
accurate diagnosis of these neoplasms allows adequate
treatment planning, evaluation of surgery extent and
rational procedures, estimation of the possibility of limb
preservation surgery etc.

Over many years the CRC RAMS has been con-
ducting research in optimization of diagnosis of this
pathology. The Tomography Department of the
A. L. Myasnikov Clinical Cardiology Institute has re-
cently joined the research activitics. The Department
uses a superconductivity high-performance magnetic
resonance tomograph 1.5 T (Magnetom 63 SP, Siemens).

This paper reports interim results of a cooperative
study aimed to determine the place and role of magnetic
resonance tomography (MR) in complex diagnosis of
soft-tissue tumors of the trunk and limbs. All patients
entered into the study undergo standard x-ray, ultrasound
investigation (US), x-ray computered tomography (CT),
RT and angiography (by indications). All diagnoses are
verified. Surgical findings are compared with preoperative
diagnostic data.

Principles of the study may be states as follows:
if there is no doubt that a palpable formation is shallow
and does not invade deep into underlying tissues and
structures start the diagnosis with US. The technique
allows accurate evaluation of tumor size, structure, out-
line, involvement of large neural and vascular bundles,
color doppler mapping provides more accurate evaluation
of vascular state, measures blood flow. US also detects
unpalpable tumors and characterizes them in some cases
(lipoma, angioma). Ultrasound-guided target puncture
biopsy may also be performed. High resolution 20 MHz
detectors are used to assess local advance (thickness)
of cutaneous tumors, e.g. melanoma. The US may be
helpful in assessment of the state of tendons, large nerves
and to differentiate cystic and solid tumors [§]. We
also use US to monitor tumor size during treatment
and to detect disease recurrence during follow-up.

US disadvantages include narrow field of vision,
poor bone visualization, provision of rather subjective
results. Thus, the US is a useful and practical tool
of primary assessment and monitoring of soft-tissue
tumors [8].

Standard x-ray is used in cases with unknown origin
of soft-tissue tumors or marked pain since it allows
detection of tumor invasion into bone [1], and to exclude
exraosteal component of primary bone tumors (e.g. Ew-
ing’s sarcoma) which looks like a soft-tissue tumor.
However, x-ray fails to detect some destructive lesion
that are often discovered by CT or MR.

Therefore, CT or MR should be used to evaluate




JUISL JANTbHEHINero TUHAMHYECKOro HAOIIONCHUS MAIMeHTA
B IEJAX BBISIBICHHS BO3MOXXHOTO DPELMIUBA OITYXOJIH.

K orpanmuenusMm ucnone3oBanust Y3W cuemyer oT-
HECTH OTHOCHUTENBHO MAaJIO€ TOJIE 3PCHUS U TUIOXYIO BU-
3yalIH3aluio KOcTel, HEKOTOPHIH CYOBEKTUBU3M (PUKCUDY-
€MBIX pe3yibTaToB. Takum obpazom, meton Y3U xoporn
U ynoOeH JUIst ICPBUIHOM OIIGHKH MITKOTKAHHBIX OIyXOJNeit
U I X JUHAMUYecKoro Habmopenwus [8].

IIpu HESICHOCTH TPOUCKOKIEHUSI MSITKOTKAHHOM OIIy-
xonu ubo NMpH HAUYMK Y TIAIHEHTA BBIPAXKEHHOTO 60-
JEBOrO CHHAPOMAa HEOOXOTUMO IPUMEHEHUE CTAHAAPTHOM
peHTreHorpa)uu: BO-IIEPBBIX, BOZMOXKHO BBISBJICHHE Bpac-
TaHusE MATKOTKaHHOW ONyXonW B KOCThk [l], BO-BTOpBHIX,
M3BECTHO, UTO 32 OIYXOJEBBIC H3MCHECHHSI B MITKUX TKAHSIX
MOXeT OBITh NPHHAT BHCKOCTHBIM KOMIIOHCHT IICPBHUHO-
KOCTHBIX OIyXoJieH (Hanpumep, capkoms! FOunra). Opnako
OTCYTCTBHE HECTPYKTHBHBIX M3MEHCHHUI HAa CTaHAAPTHBIX
pPEHTIeHOTpaMMaxX HE HMCKIIOUAET BEPOSTHOCTH HX BBISAB-
eunda npu PKT nmu MPT.

HiMeHHO 1O3TOMY /IS ONEHKHM MECTHOH pacrnpocTpa-
HEHHOCTH M OIIPENIEIIEHUS CTATNH MSATKOTKAHHBIX ONyXomeit
cenyeT ucnonb3zoBats PKT wnu MPT. Ilpu stom MPT
MHOI'HE CUHTAIOT METOJIOM BBIGOpA, MOCKONBKY KAueCTBO
OoTODpaXKeHUs! Pa3INTIHBIX MITKOTKAHHBIX CTPYKTYD 3Ha-
yurensHo nyunte, yeM pu PKT. Kpome Toro, BosMoxHO
ITOIYyYEHUE H300paKeHUH ONYXOIU B PasiMUHBIX aHATO-
MHYECKHX IIIIOCKOCTSX, YTO 3HAUUTEIBLHO O0JIerYacT OLEHKY
pacrpocTpaHeHHOCTH Iipolniecca. B To ke Bpemst u PKT
MO3BOJISIET ITOAYYATh JOBOJBEHO MONHYIO MHpoOpManuio 06
OIIYXOJIEBOM IIPOIIECCE, YACTO BIIOIHE MOCTATOUHYIO IS
BBIPabOTKU AJNCKBATHOH TAKTHKHU JleueHHst GONBLHOTO, B
YACTHOCTH JUIsL NPHUHATHS PENICHUS O IIeNeco0BpasHOCTH
u/umn obbeMe omepaTHBHOro BMemarenbersa [3, 9], Kak
npasuno, PKT mo3BonseT He TONBKO YBEPCHHO BLISBIATDH
pa3IMYHLIE MATKOTKAHHBIC OIYyXOJNH, HO M CYIUTH 06 HX
(opme, pazMepax, FPAHUNAX U CTPYKTYPHBIX 0OCOOEHHOCTIX,
a TaKXe O B3aMMOOTHONICHUSX OIIYXOJIH C OKPYKAIOMIMMH
Opra’aMi M cTpykTypamy. CMEXHBIC KOCTHBIE CTPYKTYPBI
npu PKT B GonpiMHCTBE CllydacB OTODPANKAIOTCS CYIle-
CTBEHHO Jyuiue, yem npu MPT [4].

Bmecre ¢ Tem PKT-miposiBiieHHS TpaKTHUECKH BCEX MST-
KOTKaHHBIX OIIYXOJIEH MMEIOT BEChbMa CXOXKYIO KAPTHHY (3a
HCKIIOYCHHEM JHIIOM). BOABIIMHCTBO IEPBHUHEIX 37T0Ka-
YECTBEHHEIX M JOOPOKAYECTBEHHEBIX MITKOTKAHHBIX OFy-
XoJei oToOpaxkanuch B BHJE OAHHOYHOTO y31na (71% Ha-
61ro/IeHuit), TOrAa Kak JUIsl peHUANBHLIX HOBOOOPa30BaHMit
Hostee xapakTepHa MHoroyaiopas (opma (78% wuabmome-
Hui). TTokazatenau IIOTHOCTH PA3IUYHEBIX OIyXOoJIeh 0ObIY-
HO OBIIM OJM3KM COOTBETCTBYIONIUM XapaKTepPUCTHKAM
MBI HIM KHOKOCTH, ITO3TOMY MOXHO CKasaTh, UYTO W3-
MEpEHHE IIOTHOCTH CTPYKTYPHI ONyXOJICH MPAaKTHYECKOTO
3HAYCHUS B UX AU depeHIInaIbHOM THArHOCTHKE, KaK Ipa-
BMJIO, HE MMecT (3a HUCKJIOYCHHEM jumoM) [2, 3].

EnuncrBenusv PKT-npusnakom, Mo3Bonsiomum aud)-
(pepeHIIUPOBATL 3JOKAUECTBEHHBIE M MOOPOKAUeCTBEHHBIC
ONYXONM MSTKUX TKaHEH, SIBISICTCS] HAIUUME JCCTPYKTHUB-
HBIX M3MEHEHMI B npwiexamei k omyxoiu koctu. ITo-
JOOHEIE U3MeHEeH M (TT0 THIY Y3YPallHH) BBISBICHB TOIBKO
y 18% OGO0JNBHBIX €O 3JI0KAUeCTBEHHBIMU OIYXOJISIMH IpH
HAJWIMH TECHOTO KOHTAKTA OMYXONU C KOCTBIO, MpPH 3TOM
B IIOJIOBHHE CIYYacB KOCTHLIC HECTPYKTHBHDLIC H3MCHCHUS
ObIIH 0OHAPY)KEHBI U ITPH OGBITHON peHTIeHOTpa(uiL, B Ipyroi
ITOJIOBUHE HaOmomeHnit — Toinbko npu PKT [2, 3).

AHanu3 HamuMX HAONIONEHWH YKAa3bIBA€T HA TO, UTO

local advance and stage of soft-tissue tumors. MR is
often considered the method of choice since quality of
soft-tissue tumor image provided by this technique is
much better as compared with CT. Besides, the tumor
may be imaged in different planes which facilitates the
disease staging. While CT provides rather full infor-
mation about the tumor disease which may be sufficient
to select rational treatment strategy, in particular to
decide upon the possibility or extent of surgery [3, 10].
CT as a rule both detects various soft-tissue tumors
and allows judgment on their shape, size, borderlines
and structural peculiarities, as well as on the tumor
interaction with neighbor tissues and organs. CT in
most cases provides a much better image of adjacent
bones as compared to MR [4].

However, all soft-tissue tumors (except lipoma) have
a similar CT-image. most primary malignant and benign
soft-tissue tumors are imaged as a solitary node (71%)
while recurrent disease is mainly characterized by mult-
inodal structure (78%). Density measurements in various
tumors are similar to muscle or liquid, therefore meas-
urement of tumor density has practically no significance
for differential diagnosis (except lipoma) [2, 3].

The presence of destructive lesions in adjacent bone
is the only CT sign that allows differentiation of ma-
lignant and benign soft-tissue tumors. Such lesions were
detected in only 18% of patients with malignant tumors
having a close contact with adjacent bones. Of note
that half of the bone destructions were detected by
standard x-ray and the other half by CT only [2, 3].Our
analysis shows that tumor outlines and internal structure
fail to provide sufficient data to assess tumor type. Ma-
lignant tumors may look similar to cysts or benign neo-
plasms and vice versa a typical cyst, soft-tissue abscess
or hematoma may look as a malignant tumor. Therefore
cytological or histological study plays the leading part
in more accurate diagnosis of neoplasms detected by ra-
diation techniques and now is recognized as an obligatory
procedure in diagnosis of soft-tissue tumors (except lipoma).

The above-mentioned considerations are based on
our own experience and on published materials, in par-
ticular reports delivered by Drs. D. Vanel, J. Bloem,
R. McLeod, A. Shepper, B. Fornage at a RSNA congress
i Chicago (1996). The MR may be considered a revo-
Iution in diagnosis of lesions of the locomotor system
and soft tissues. The MR imaging is the method of
choice in many clinical situations [5-7, 9].

A magnetic resonance tomograph of 0.2 to 1.5 T
may provide high-quality imaging of the locomotor sys-
tem. Special attention should be paid to technical aspects
of the study, such as selection of coils, pulse parameters,
patient’s position. Open-type magnetic resonance to-
mographs such as Open (Siemens), Outlook (Picker),
Opart (Toshiba) are very useful in study of the locomotor
system. Their design allows free physiological movement
and comfortable patient position.

As mentioned above, correct selection of surface
coils with respect to shape and size of the anatomic
site under study is of much importance for high-quality
imaging. The selection of a surface coil is actually a
compromise between the needed study area and reso-
lution of the image [7].
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OIleHKAa 0COBEHHOCTEH KOHTYPOB W BHYTPEHHEH CTPYKTYPHI
ONYXOIH He ITO3BOJISIET BBICKA3HIBATECS O €€ XapaKTepe.
3110KaueCTBEHHELIE OIYXOJIM HHOTAA MOLYT OBITh BHEIUHE
He OTIUYMMBI OT KMCT HAH JOOPOKAUECTBEHHBIX ONyXolei
1, Ha0BOPOT, KApTHHA OOBIYHON KHCTLI, abcliecca MATKHX
TKaHell WIH OCYMKOBAHHOH reMaToMBI (pOPMaIbHO MOXKCET
HAIOMUHATDL 3J0KAYECTBEHHYIO OINyXoib. [losTomy Benmy-
mast poilb B YTOUHEHUH IPHUPOIEI BEHIBIACMEBIX JIYyUE€BBIMU
MeTogaMK 06beMHBIX 06pa30BaHM B MATKUX TKaHAX JOIK-
Ha TIPUHAICKATh IIUTOIOTHYECKIM HIH THCTOJOTHICCKHM
HCCIIEMOBAHUAM, KOTOPBIE SIBISIIOTCS CTPOrO 00s13aTEILHBIM
3TATlOM AMATHOCTHKH MSITKOTKAHHEIX OMyXoJleHd (K eIuH-
CTBEHHOMY HCKIIOYCHHIO MOXHO OTHECTH JIHIIOMY).

O6¢yxaast BOIPOCH, CBA3aHHbIEe ¢ mpruMeHeHueM MPT,
MBI TIpEACTaBIseM H CBOH OMNBIT, U JaHHBIE JIUTEPATypHI,
B YACTHOCTH MH(POPMAUMIO M3 IeKuui ma-poB D. Vanel,
J. Bloem, R. McLeod, A. Schepper, B. Fornage Ha cpe3ne
RSNA B Yuxaro (1996 r.). B ornormenuun MPT MoxHO
CKa3aTh, UTO JAHHBIF METOJI MOUTH PEBOJIOLMOHN3HPOBAIL
IHATHOCTHYECKYIO OIIEHKY COCTOSIHWS 3JIEMEHTOB OIIOpPHO-
JBHUraTeJIBHOrO AIlllapaTa W MSATKMX TKaHed B 4aCTHOCTH.
Bo MHOrMX KIUHWYeCKHX cHTyarusix umeHHo MPT cra-
HOBUTCSA MeTojoM Bbibopa [5—E).

BricokokauecTBeHHOE H300paKEHHE KOCTHO-MBIIIEY-
HOM CHCTEMBI MOXHO TIONYyJaTh Ha MarHUTHO-PE30HAHCHBIX
toMorpadax pasHoit momuoctd ot 0,2 mo 1,5 T, npnu
3TOM HY/KHO YIENATh 0c000€ BHUMAHUE TEXHUYECKUM OCO-
OCHHOCTAM (IeTansIM) HUCCIIEHOBAHHA, B YACTHOCTH IIpa-
BUJIILHOMY BEIOOPY KaTYIIIEK, TapaMeTpaM UMIIyILCHBIX Me-
TOOWK, YHOOGCTBY IONOXKEHUs MmalenTta. HecoMHEHHO
yIOGHBIMU JUISI UCCIICAOBAHUN OIIOPHO-/IBUTATEILHOTO all-
mapaTa sBJIIOTCS MarHUTHO-PE30HAHCHLBIC TOMOTpa()bl OT-
KpbITOro THma, Hanpumep: «Open» (Siemens), «Outlook»
(Picker), «Opart» (Toshiba). Mx xoHcTpyknust obecrieuu-
BaeT cBobomy (PUBMOTOTHUSCKUX JBIDKEHUH M yIOOCTBO
(PUBHOTOTHUECKOTO PACIIONIOKEHHUST TAIeHTOB.

Kaxk yxe yka3bpIBaIOCH, IS TIOJIYUEHUs KaueCTBEHHOIO
H300pakeHU, HaIpUMep KOHEYHOCTH, HEOOXOQUMO IIpa-
BWIBHO MOAOOPATh IIOBEPXHOCTHYIO KaTYIIKY, BBIOOD KO-
TOPOH 3aBHCUT OT (POPMBI M pPa3MEPOB HCCIENYyEeMOH aHa-
tomuueckoi obnactu. ITo cyTu BEIOOpP MOBEpPXHOCTHOM
KATYIIKH SBISETCS KOMIIPOMHCCOM MEXJTY JKEJIaeMbIM 00b-
€MOM 30HBI HCCIEOBAHUS M JKEIACMBIM IPOCTPAHCTBEH-
HBIM pa3pelIicHUEM [oNyuaeMoro usobpaxenust [7].

[TpaBunbHBIA BEIGOP MMIIYIBCHBIX METOOUK SIBIISETCA
pemaimuM GakTopoM JUISL ITOJIYUYEHHST BBICOKOKAUECTBEH-
HBIX M300paXKeHHI KOCTHO-MBIMETHOH cucteMbl. OCHOB-
HBIMH TIpDH 3TOM CUMTAIOTCA CIIMH-3XO-IIOCIEAOBATEIBHOC-
TH, KOTOpBIC CYIIECTBYIOT IPAaKTHYECKHM BO  BCEX
MPT-cucremax. I'maBabpIff HEeTOCTATOK CITMH-3XO-IIOCIEIO-
BATCNBHOCTEH — CPaBHUTENLHO JIONToe BpeMs cbopa maH-
HEBIX, 0cODeHHO IO BpeMeHH T2, — oxoio 7—12 muH. Ios-
TOMY NpH HCCIEXOBAHUU KOCTHO-MBIIIEYHOM CHCTEMBI
HCTIONB3YIOT U APYTHE MOCICTOBATEIIHFHOCTH, 3aHHUMAIONINE
MCHBIIIE BpPEeMEHU: 3Xo-TulaHapHyio (echo-planar), rpamu-
enT-9%o0 (gradient-echo), 6eicTpoe criuH-3x0 (fast spin-echo).
Kaxmast 13 3THX METOJAUK UMEET CBOU JOCTOMHCTBA U He-
JoctaTkM. CleayeT yNnoMSIHYTH O METONMKE «IIOJIaBIEHUS
xupa» (fat supression), KOTOpasi CUMTAETCs BaKHOH CO-
crapisomeil MPT-uccnegoBadiil KOCTHO-MEBITICYHOH CHC-
TEMBI, TAK KaX ITO3BOJIACT BBIABIATL HAIMYKE XXUPA BHYTPH
pPa3IUYHBIX 0Opa30BaHHL.
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Correct pulse selection is of importance for high-
quality imaging of the locomotor system. Spin echo
sequences available in practically all MR systems play
the leading role. Main disadvantage of the spin echo
sequences is a rather long time of data acquisition,
especially as concerns time T2 (about 7-12 min). Other
methodologies are therefore used in study of the lo-
comotor system that take a shorter time, such as echo
planar, gradient echo, fast spin echo sequences. Each
of these methods has its advantages and disadvantages.
We should like to mention the fat suppression technique
that is an important component of MR imaging of
the locomotor system as it detects fat inside neoplasms.

The following considerations are of significance:

- MR imaging allows differentiation of cystic and
solid neoplasms;

- homogeneous T1 and T2 signal intensity is typical
of benign tumors;

- weak T1 signal is characteristic of benign tumors;

- moderate and high signal intensity in T2 image
is more frequent in malignant tumors (ganglionar cysts);

- inhomogeneous signal, partitions or lobes inside
the neoplasm are more frequent in malignant lesions;

- low-intensity signal in T2 image means low proton
density of the substance which may be suggestive of
fibrosis, calcination, air, foreign body, hematoma;

- contrast may be used in homogenous neoplasms
as demonstrated by Tl and T2 image though having
higher or equal signal intensity in relation to muscles.

Various substances may be schematically demon-
strated as follows:

Time T1 Time T2
Fat > D>
Muscles > <>
Blood (hematoma) > <>
Tumor - >

Possible image versions as provided by different
techniques.
Besides, the table presented by McLeod and Bloem
at the RSNA congress in Chicago (1996 {2]) is of much
interest:

Time T1 Time T2
Fat tumors, melanoma > g
Hemangioma, ) D
subcutaneous hematoma
Sarcoma, ganglionar cysts <> D
Most neurogenic tumors >

Desmoid, xanthoma,
pigment villonodular
synovitis

Angiography is reasonable in unclear CT and MR
findings as concerns vessel involvement especially when



Llenecoobpa3Ho MOAUEPKHYTH HECKOJIBKO IOJIE3HBIX I10-
JIOKEHUIM:

— MPT rtaxke no3poysteT gudPepeHINPOBaTL KHCTO3-
HBIE U cONMUAHBIC 0Opa30BaHUI,

— TOMOT€HHAasi MHTEHCUBHOCTh CUTHaiIoB mo T1 u T2
CUMTAETCSl TUIMYHON NI HOoOPOKAYECTBEHHBIX OITYyXOJICH;

— cnabasgs WHTEHCHBHOCTH cHTHala Ha T1-usobpaxe-
HMAX XapaKTepHa JUIsl TOOPOKAUECTBEHHBIX 00pa30BaHuii;

— CpeJlHsiI WM BBICOKAsT MHTEHCHBHOCTH CUTHAJA Ha
T2-n300paxeHISIX Yalie BCTpedaeTcs IPH 3IOKAYECTBEH-
HBIX ONYXONSIX (M B TaHTIMOHAPHBIX KHCTaX);

— HEOAHOPOJHOCTH CHUTHANIA, HAJIHYHUE PATHMIHEIX CETIT
HIIM JIONBYaTOCTH BHYTpU 0Opa3oBaHHUsA dalne Habioma-
IOTCA IIPH 3A0KAYUCCTBEHHEIX IIpOIIeccaXx;

— HHU3Kasg HHTEHCUBHOCTH CHTHama Ha T2-uzobpaxe-
HMAX O3HayaeT MaIYIo IIPOTOHHYIO IIOTHOCTE B BEMICCTRE,
YTO MOMKET COOTBETCTBOBATE (PUOPO3Y, KAIBIHHATAM, BO3-
JyXy, HHOPOTHOMY TENy, T'eMAaTOME;

— KOHTPACTHPOBAHHE MOXHO NPHUMEHATH B Cliyvyasx,
ecnu o0Opa3oBaHUE BBINJIIUT OY€Hb romMoreHHo mo T1 u
T2, Ho uMeeT Gosiee BHICOKYIO WIM PABHYIO HHTEHCUBHOCTE
CHUTHANIOB OTHOCHUTENBHO MBIIIIII.

CxeMaTH4HO oOTOOpakeHNe pasmUUYHBIX CyOCTAHIMM
MOJKHO IMpPEICTaBUTE B CICAVIOUIEM BHIE:

Bpema T1 Bpema T2
KupoBasa TkaHb : Q
Mbiwupt ’

D >
Kpoeb (rematoma)

> D

Onyxonb

Bo3MOXHEI BapHaHTH OTOOPAKEHHSI — 34 CUET IIPHME-
HEHUST PA3IHYHBIX HMIIYILCHBIX METOIHK.

Kpome Toro, IpeacTaBiuseT oTpefelieHHBIH WHTEpec U
Tabnuia, npexacraBieHHas McLeod m Bloem Ha cbesnme
RSNA B Yuxaro (1996):

Bpema T1 Bpemsa T2

>Kuposbie
menaHoma

onyxonu,

emaHrnomsi,
noakoXHas rematoma

CapKoMmbl,
TaHINIMOHAPHBbIE KWCThI

BonblunHeTBO
HENPOreHHbIX
onyxonen

)
)

Iecmons, KCaHTOMBbI,
MUIMEHTHbI
BUNOHOAYNSAPHBIA
CUHOBUT

AHIHOrpapuueckoe HMCCIeMOBAHNE IEIeCOOOPA3HO BBI-
MOJNIHATE UL HIpH HeollpedeleHHOCTH JaHHBIX PKT wu
MPT OTHOCHUTENBHO B3aMMOOTHOIICHMI OMYXOJH U COCY-
OB, 0COOCHHO IpH MIAHHPOBAHUU ONEPATHBHBIX BMella-
TENBCTB ¢ HPEAIIoaraeMoil MIacTUKON MarucTpajabHBIX CO-
cynoB. CaMo HCCIIEIOBAHHE MOXeT OBITH BBIITOJIHEHO Ha

planning surgery with great vessel plastics. The inves-
tigation may be performed in parallel with intra-arterial
preoperative polychemotherapy.

The following (interim) diagnostic algorithm for soft
tissue tumors may be proposed basing on the presented
material and our own experience:

- primary assessment of small and mobile soft-tissue
tumors by US together with US-guided diagnostic punc-
ture;

-in difficulty with determining of original tumor
site and depth of invasion as well as to evaluate status
of adjacent bones use x-ray and/or CT;

- to evaluate local disease advance including involve-
ment of great vessels use CT or MR (US may also
be reasonable in some cases). Use angiography to make
more accurate diagnosis after CT and MR;

- morphological study of tumor puncture or biopsy
specimens should be an obligatory component of the
diagnosis.

JTane BHYTPHAPTCPHAIBHON NpPENOIepAlMOHHON T10JIU-
XMMHOTEPATTIH.

CyMMUpysa Bech MNpENCTABICHHBIN MaTepual U Ha-
KOIUICHHBIM ONBIT, MOXHO HUPEMIOKHTH HEKHil (ripel-
BaAPUTENBHBIN) AMATHOCTHUSCKUE ANTOPUTM WK 3TAIIbI
JIMarHOCTHYECKOTO Ipollecca Y MaIMeHTOB ¢ MATKOTKAaH-
HBIMH OTYXOMSIMH:

— MEPBUYHYIO ONEHKY HeOONBIIMX W TOMBUMKHBIX
OILyXOJIeH MATKHX TKaHel Ienaecoobpa3Ho MpOU3BOUTD
¢ nomomsio Y3U. Tyt ke, nox xourposiem Y3W, BO3-
MOXHO BBIIIOJIHEHUE JAMATHOCTHYECKOM ITYHKIIHH;

— TIpM HANW9IWU 3aTPYJHEHHUH B OIIPEHCICHHH MC-
XOJHOH JIOKAIM3AlIUN OIIYXOIH, TJIyOUHEI ee 3alleraHus,
a TakXe IUIsl OIEHKU COCTOSIHMSI CMEXHBIX KOCTeH He-
obxomumbl pentrenorpadus w/unu PKT;

— JJS OIIGHKH MECTHOH paclpOCTPaHEHHOCTH OILy-
XOIlM, B TOM YHCIIE JUIs OIpENENCHHs CTEIICHH B3au-
MOCBSI3M C MaruCTpaJIbHBIMH COCYIAMM, IIeIecO00pa3HbI
PKT unu MPT (B psizie ciiyuaeB BO3ZMOXKHO ITPUMEHEHHE
VY3U). Auruorpadguio nenecoobGpasHo BBIIOJNHSITH IIPH
HeonpeneineHHoctu MaHHBIX PKT m MPT;

— 0OOS3aTENBHBIM 3TAIIOM [IMATHOCTHYECKOI'O IIpO-
Lecca ZODKHO OBITh MOP(OIOTHISCKOE H3YUCHHE TTYHK-
IIHOHHOTO WM OUOMCHHHOTO MATEpHATa M3 OIMYXOJIH.
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