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JYUYEBAA CEMUOTHRKA TYBEPRYJIESHOI'O HOPA/REHI A
IPYANHDBI 1 PEBEP ¥V IETEN

B.A.THUJIEBA, U. A. BAYJIUH, II. B. TABPHUJIOB, A. I0. MYIIIKUH

DIBY «Cauxrt-IletepOyprexuit HUU ¢rusuonyasmononoruu> M3 PD, Cankr-Ilerepsypr, Poccus
ITens uccaenoBaunust: BoisiiieHue ocobennocreil KT-kaprumbt TyGepKyJiesa rpyAnHbI 1 pedep y jeTeil.

Marepuanst u Metozsbl. [lox nabmonenneM Haxoauiaoch 16 sereii B Bospacte ot 1 ropa 10 8 sieT ¢ 6aKTepUONOTHYECKU TTOATBEPKACHHBIM JIHa-
THO30M TYGEPKYJIE3HOTO OCTUTA IPYAUHBI i pebep 160 neprxoHapuTa pebep, KOTopble MPOONePUPOBAHBL B IETCKON XUPYPrUYeCKOi KINHUKE
DTBY «CII6 HUN®» ¢ 2013 o 2015 r. [IpoanaqnsupoBaHbl JaHHbIE KX KOMIIBIOTEPHBIX TOMOTpaduil, BHITOJIHEHHBIX He paHee 4yeM 3a 2 Hell. 10
orieparyu.

Pesyabrars ucciaenoBanus. TyGepKyJie3Hble OCTUTBI TPYAMHBI U pebep Y AeTeil, Kak MPaBUIIO, XapaKTePH3YIOTCsT HATNYIeM 00MIel 1eCTPYKTUBHON
[I0JIOCTHU C pa3pyllieHueM KOPTHKAILHOTO CJIOSL M PACIIPOCTPAHEHUEM IIPOliecca B MArkue TKaHU (IIPUBe/IeHbl KIMHUYECKHe IPUMepbI ).

Hasmuue ckiieposa, B3y THsl KOCTH B 30He HOPAXeHHUsI, CBOOOHBIX KOCTHBIX CEKBECTPOB B HOJIOCTH JE€CTPYKIIMK 1 OKPYJKAIOIIMX MSITKUX TKAHSIX,
OIICHIBAEMBIE B JINTEPATYPE KAK THIIMYHbIE IPH3HAKN TyOGEPKYJIESHOTO MOPAKEHHS KOCTEH, He YaCTO BCTPEYAIOTCS IIPH TYOEPKYJIE3HbIX OCTUTAX
TPYAUHBL 1 pebep y aeTeil.

Kniouesvie crosa: BHeserouHslii Tybepkyies, rybuatast KOCTb, pEHTTEHOTPadIIst, KOMIIbIOTEPHAsT TOMOTpadst
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X-RAY SEMIOTICS OF STERNO-COSTAL TUBERCULOSIS IN CHILDREN
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The objective of the study: to identify specific features of tuberculosis of the sternum and ribs in children using data of CT scans.

Subjects and methods. 16 children at the age from 1 to 8 years old with bacteriologically confirmed tuberculous ostitis of the sternum or ribs
or perichondritis of the ribs were followed up; from 2013 to 2015, all of them had surgery in the pediatric surgical clinic of St. Petersburg Research
Institute of Phthisiopulmonology. The scans of their computed tomographies performed not earlier than 2 weeks before the surgery were analyzed.

Results of the study. Tuberculous ostitis of the sternum and ribs in children is usually characterized by the presence of an extensive destructive
cavity with the destruction of the cortical layer and dissemination into soft tissues (clinical examples are given).

Sclerosis, swelling of the bone in the affected area, free bone sequestration in the destructive cavity and surrounding soft tissues, described in the
literature as typical signs of tuberculous bone lesions, are not often found in tuberculous ostitis of the sternum and ribs in children.
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Hecmorpst Ha cHIKeHEe 001iell 3a0071eBaeMOCTH U MeJIKUX KocTell jgocturaer 18% cpemu mereii ¢ BHe-
TyOEepKyJIe30M y jleTell, B CTPYKTYpPe BHEJETOYHOTO  JIETOYHBIM TyOepKyesoM [3, 8]. Meskue u 11ockue
TybepKyJiesa y geteil B Bozpacre g0 14 jer mopaxke- — koctu npu BIJK-ocTrTax mopaskaroTcs yaiiie, 4eM rmpu
HIe KOCTHO-CYCTAaBHOIT CHCTEMbI COCTaBIIsIeT 110 37,4%.  octuTtax TyOepKyie3Hoi aTuosoruu |5 ]. B 3apyGeskHbix
Bouee nosioBunbl (55% ) TakuX OOJIBHBIX OTHOCITCS K IyOJIMKAIMSIX 32 OCJEAHUE 5 JIeT YIOMUHAHU O JaH-
MJIAJIITIE BO3PACTHOM TPYIITIE, YTO, BO3MOKHO, MOJKET — HOM JIOKQJIM3AIINH MPoIlecca He HaueHo.

6biTh 00bsiciero BIIYK-aTrosiorueii nporecca (rmoct- [TopaskeHust TpyavHbI U pebep y JAeTell He Beerja
BaKIIMHAJIbHbIC BH}EK'OCTI/IT]JI, HE IMOATBEPK/AECHHDbIC UMEIOT TPUBBIYHYIO CIIENUAJTUCTAM APKYIO KIMHUYE-
Gakrepuosiornaeckn) [1]. CKYIO W JIy4eByIO KapTuny. /[marnoctuky Ttaxxe 3Ha-

B srepaTtype BCTpedaeTcs ONMUCAHUE «KJIACCHYe-  UYUTEIbHO 3aTPYAHSIOT aHATOMUYECKIE OCOOEHHOCTH
CKOTO» OCTEOMUEJINTa, BbI3BaHHOTO M. tuberculosis ~ rpymHoil KiaeTku geteii. Bee 9T0 yBeamunBaer cpok
complex, TIOpasKaIONIETo [IMHHBIE TPYOUYAThie KOCTH.  [HATHOCTUKW M B HEKOTOPBIX CIyYastX TIPUBOIUT K Ha-
JlanHas oKaTM3anns CYNTAETCSI OCHOBHOM TP 3TOH  3HAYEHHIO HECOOTBETCTBYIOIIEH MEIMKAMEHTO3HOM Te-
[aTOJIOTHH KaK y B3POCJBIX, Tak ¥ aereil [2, 6, 9-12].  panuu wim HeoOOCHOBaHHBIM 00beMaM OTlePaTUBHBIX
Onucanue ke TyOepKyIe3HON AeCTPYKIIMHU B IUIOCKKX  BMemrareabeTs [6, 13].

KOCTSIX, TAKUX KaK TPYANHA U pebpa, IPaKTUIECKH He PaGoThl 110 U3yYEHUTO JYIE€BON KapTUHBI TyOepKy-
BCTpeYaeTcsl B OTEYECTBEHHON JUTEPAaType, Tak KaK  JIE3HBIX TOPAKEHUN TPYANHBI TPpoBoAuuCh 10 2010 1.
JaHHast JIOKAIN3aIs CYUTAeTCs: pefikoil. Tem we Me- B racrosiiee Bpemst, 6raroapsi npoKOMY BHEIPEHUIO
Hee B HEKOTOPBIX PErMOHAX [0S TIOPaKeHUs INIOCKUX  KoMibiotepHoil Tomorpaduu (KT), BosmoskHa GoJee
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nIeTanrbHAs BU3yanu3anusd KakK KOCTHBIX, TaK W MsT-
KOTKAHBIX CTPYKTYP TP 9TOHN MATOJIOTUN 1 TIOSIBUIACH
HEOOXOIMMOCTh B UX CHUCTeMaTu3armu [4].

[leb WcceiOBaHMs: BHISIBIEHHE OCOOEHHOCTEI
KT-kapTusbl TyOepKyJie3a TpyAnHbI 1 pebep y aeTeil.

MaTepI/IaJIbI 1 METO/ bl

3 obreit koroptel narreHToB (52 pebeHka), ore-
PHMPOBAHHBIX C MOJI03PEHIEM Ha TYOEPKYJIE3HbIA OCTUT
IPYAMUHBI ¥ pebep WU MEPUXOHAPUT pedbep B IETCKON
xupyprudeckoir kianauke M@TBY «CII6 HUND»
Mumsapasa Poccun ¢ 2013 mo 2015 1. BKIIOYUTENb-
HO, oToOpano 16 geteii B Bospacre ot 1 roga 10 8 jet
¢ 6aKkTeprOJIOTHYECKUM (KYJIBTYPaJIbHBIM HJIH MOJIE-
KYJIIPHO-TEHETUUECKUM ) TIOATBEPIKIEHUEM JUATHO3a
TyOepKyJie3a v uMeBInux ganubie KT-ucciuenosanus,
[IPOBEIEHHOTO He PaHee 4eM 3a 2 HeJl. /10 Olepaluu
(Bce viccaeoBanus BoINOIHEHBI Ha ToMorpade Toshiba
Aquilion-32, pertrenosckom anmapate GE Precision
500D). C nopakeHustMu rpyauHbl ObLIO 9 meTeil, ¢
nopaskenuem pedep — 7. O6mas AINTeabHOCTD 3200-
JIEBaHUSI K MOMEHTY OIEPAIMy BO BCEX CJIyYasix Ipe-
Beimana 1 mec. OtnenuBaembivu ipu KT mpusnakamm
SIBUJINCh; JIOKAJIU3AIUST U KOJIMYECTBO 04aroB; HAJINIKe
CKJIEPO3a, CEKBECTPOB W B3IYTHSI KOCTH; Pa3pylieHIe
KOPTUKAJbHBIX 3aMBbIKATEJNbHbBIX IJIACTUHOK U TIOPa-
JKeHUe MATKUX TKaHew.

Pesysibrarnl uccaegoBanus

HactoTa BCTpeuaeMOCTH OI[EHNBAEMBIX JYYEBBIX
[PU3HAKOB IIPE/ICTABJIEHA B Ta0I.

Taoauua. JlyueBbie IPU3HAKH, BbISIBISIEMbIE IPH
TYO€EpKYJIe3HOM MOPasKeHUH TPYIHHbI M peGep y reTeit

Table. X-ray signs detected in case of sterno-costal tuberculosis in children

MopaxeHne MopaxeHne
pe6pa (n=7) | rpyanHbl (n=9) JlyyeBble NpUsHaKu
Hanunyve egMHCTBEHHOM NONOCTH
6 (86%) 6 (67%) AECTPYHLMN
Hanuume ckneposa oKpyatoLen
3 (43%) 3 (34%) KOCTHOM THaHM
3 (43%) 4 (45%) Hanunuve ceKkBecTpoB B NO0CTH
3 (43%) 2 (22%) B3ayTre KOCTHOM TKaHM
[eCTpyKUMA KOPTUKabHbIX
3 (43%) 8 (89%) 3aMbIKaTE/bHbIX MAACTUHOK
MoparkeHne OKpyHKaIoLLMX MArKNUX
7 (100%) 7 (78%) TRanei

Y 6onbinuncTBa (72 = 14) ManmueHToB MMerach ooIast
MOJIOCTD JIECTPYKIINH, BHE 3aBUCUMOCTH OT TOTO, ObLIa
JIM TIOpakeHa rpyanHa i pebpa. Hanuuue cexkse-
ctpoB (n = 5), ckaeposa (n = 6) u B3AyTHE KOCTHON
tkauu (n = 5) BeIsBIeHB ¥ 31,25; 37,5; 31,25% marnu-
€HTOB COOTBETCTBEHHO, B TO BPEMSI KaK paspyliieHue
KOPTUKAJBHOTO o (n = 8) U Haau4yue mapacTep-
HaJIbHOTO/TIapaKocTaJbHOTO 0oOpasoBanust (n = 15)
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B MSITKHMX TKaHSX OTMeYeHbl y OosbimHcTBa (50 1
87,5% coorBeTcTBeHHO) TarueHToB. OHAKO W3-3a
MaJIOUUCJIEHHOCTH BBIOGOPKH, CBSA3AHHOI C PEAKOCTHIO
TMaTOJIOTHUU, CTATUCTUYECKN 3HAYMMbIX PE3YJIbTATOB HE
mosrydero (p > 0,05).

Knunanueckne mpumepst

[MammenT T, 8 neT. Ha MOMeHT OCTYTLIEHNS B KJIN-
Ky CII6 HUU @ npeabsiBisit jkaio0bl Ha yMepeH-
HYIO 6OJIE3HEHHOCTH TIPU MAJBIAINHN O MePeTHEMY
orpesky IV pebpa cripaBa. PamHee 110 MecTy JKUTEIbCTBA
pebeHOK AIUTebHOEe BpeMsl HabJII0IaICs 10 TTOBOLY
apTpUTa KOJEHHOTO CycTaBa ¥ OBLI TIPOOTEPUPOBAH.
[MCTOIOTHYECKH BBISBIEHO TYOEPKYJIE3HOE MOopasKe-
HUe JUCTanbHOTO snudu3a GeapeHHoil Koctu. s
WCKJTIOUEHUS TeHepaJnu3aIuy mpoIecca BbIOJTHEeHA
peHTreHorpadwsl OPraHoB TPYAHON TOJIOCTH, TPH KO-
TOPOIi 0OHapy KeHa CIabOMHTEeHCUBHAS TEHb B CPE/IHEH
J10Jie TIpaBoTo JieTkoro (puc. 1).

Puc. 1. B npoexuuu cpedneti 0oiu npasgozo 1ezkozo
BU3YATUSUPYEMCS CLAOOUHMEHCUBHOEC, HEPABHOMEPHOE
3ameHnenue ¢ YemKUM, POSHLIM KOHMYPOM

Fig. 1. The low-intensity, irregular shadowing with a clear and steady
outline is visualized in the projection of the middle lobe of the right

[MammmenTy mposexena KT (puc. 2), mpu KoTopoit
BBISIBJIEHH:

- TIOJIOCTDb ACCTPYKIUAM TIO TIepeHEMY OTPE3KY
IV pebpa cripaBa ¢ paspyiieHeM KOPTUKATLHOTO CIIOST
1 CEKBECTPAMH B TIOJIOCTH;

- mapakoCTaJbHBIN abciecc.

PeGenok 661 mpooniepupoBad. Mopdosornuecku
HOATBEPIKICHO HajJnuue TyOepKyJIe3HOTO BOCIasie-
HuUs B nepegHeM orpeske 1V pebpa crpasa. BosbHoit
BBINIKMCAH C IMarHO30M — IeHepaJu30BaHHbIN TyOep-
KyJie3 C MHO3KeCTBEHHBIMY KOCTHBIMU TTOPAKEHUSMU:
JEeCTPYKIIMS IPAaBOU OeJPEHHOI KOCTH, AeCTPYKIIUS
IV pebpa crpasa.

[Tanment B., 1 ron 8 mecsieB. Ha MoMeHT mocTyTLTe-
HUS OTpeeNsiinch 6e3001e3HeHHast TPUTTYXJIOCTh Ha
nepeiHel TPY/IHOM CTeHKE ¥ TIOCTETIEHHOE ee YBeJInJe-
HUE B T€UEHUE MECSIIA.
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Puc. 2. a, 2 — msexomxanviii pevcum (AKCUATLHASL U KOPOHALHASL NPOEKUUL COOMBEMCMEEHHO): MSAZKUE MKAHU

HA YPOBHE NOPANCEHUS. YMOTUEHDL, NAPAKOCMALLHO SUSYATUSUPYETNCSL HCUOKOCIHOU KOMNOHEeHM; 6, 8 — KOCIHbLIL
pevcum (cazummanvias u KOPoHAIbHAS NPOEKUUS. COOMBEMCMBEHHO): CNPABA HA (oHe 630YmMuUs nepednezo OmpesKa
IV pebpa evisiensemcs no1ocmv 0ecmpyKuyuu ¢ Yemxum, posHoiM Koumypom. Kopmuxanvnwiii cioi paspywen.

B nonocmu decmpyxuyuu onpedeisiromcst MHOZOUUCIEHHbIE CEKEeCTPbL

Fig. 2. a, ¢, the soft tissue mode (axial and coronary views, respectively ): soft tissues are thickened on the level of the lesion, the liquid component
is paracostally visualized; 6, 6, the bone mode (sagittal and coronary views, respectively): on the right against the swelling of anterior segment
of rib 1V, the destructive cavity with the clear and steady outline is visualized. The cortical layer is destroyed. In the destructive cavity, multiple

sequestrations are visualized

[To nanuBIM peHTreHoTpaduy OPTAaHOB TPYAHOMN
KJIETKW B GOKOBOI poeKinu (puc. 3a) BbISIBJIEHO YTOJI-
IeHNE PETPOCTEPHAIBHBIX MSATKUX TKAHEH.

PebGeHKy mpoBeIeHO KOMITBIOTEPHO-TOMOTpadude-

ckoe uccuenoBanue (puc. 3 6, B), Ipr KOTOPOM OOHA-
DY KEHBI:
[OJIOCTH IECTPYKIIAU B 3, 4 U 5-M CerMeHTax, OT-
KPBITBIE K3/I1 ¥ KIIEPE/, C CEKBECTPAMU B CTPYKTYPE;
YTOJIIEHNE TIPe- ¥ PETPOCTEPHATBHBIX MATKUX
TKaHeH.

PebeHok ObLI TPOONEPUPOBAH, THCTOJIOIMYECKH
BBISIBJICHBI TIPU3HAKK TYGEPKYJIE3HOTO BOCHATEHS,
GakTepuosorndecku Gpina mosxydena M. bovis BCG.
[MTammmenT Beimucan ¢ auaruno3om: BI[ZK-octut rpy-
JIUHBI, OCTIOKHEHHBIH Mapa- U PeTPOCTEPHATHHBIMU
abcreccamm.

[MarmenTra X., 3 ro/1a, MOCTYMMIA ¢ KaTobaMu Ha
nosiBjienne 6e3001€3HEHHON TIPUITYXIOCTH Ha TIEPe/i-
Hell Tpy/IHOl cTeHKe. Panee pmresibHoe BpeMst HabJTio-
JIaJIach C apTPUTOM IOJIEHOCTOITHOTO CYCTaBa, MO MOBO-
JIy KOTOPOTO TIPOOIIEPUPOBAHA TI0 MECTY JKUTENhCTBA
Y THCTOJIOTHYECKHU TIOITBEPIK/IEHA €T0 TyOepKyJIe3Hast
aTrooruA. /1 ICKITIOUeHUs] IETOYHOTO TIOPAXKEHMS
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Puc. 3a. Penmeenoezpamma opeanos epyoHol Kiemxu
8 6OK0BOU NPOEKYUL: YMOTUEHUE NAPACTNEPHATDHBIX
MSAZKUX MKaHell

Fig. 3a. Chest X-ray, the lateral view: thickening of the parasternal soft
tissues is visualized
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Puc. 3. 6 — KT-cxanot 6 cazummanvioti npoexuuu (KOCMHbLIL PENCUM): KPYNible, CAUBAIUMUEC MENCOY CO00T
noxocmu decmpyxkuuu 6 3, 4 u 5-m ceemenmax, codepircausue mexue cexkgecmpol 6 ceoeli cmpykmype. lepeousis
U 30011 KOPMUKATLHbBIE NAACMUNKU PASPYUEHDBL; 6 — NPe- U PeMPOCEPHATbHbIE MSZKUe MKAHU HA YPOBHe

nopadceHus Yymoauetol

Fig. 3. 6, CT-scans, the sagittal view (the bone mode): large, merging cavities containing small sequestrations within their structure are visualized
in segments 3, 4 and 5. Anterior and posterior cortical plates are destroyed; s, on the level of lesions, presternal and retrosternal soft tissue

are thickened.

nposeznera KT opranos rpyanoii kiaetku (puc. 4 a, 6),
pU KOTOPOIT 0GHAPYKEHO:

- yTOJIIeHUe TTapacTepPHAJIBHBIX MATKUX TKaHE!
B poekiu pebeproro xpsia VI pebpa ciesa.

Pe6eHoK OBLIT TPOOIIEPUPOBAH, HHTPAOTIEPAIHOHHO
BbIsIBJIEHA KapTHHa epuxonapura VI pedpa ciesa, oc-
JIO;KHEHHOTO TTaPAKOCTATBHBIM aOCIIECCOM.

[TareHT BBITIICAH € AMATHO30M — T€HEPAJTM30BaH-
HBII TYGEpKyJIe3 ¢ MHOKECTBEHHBIMI KOCTHBIMU TIO-
PakeHUSMU: OCTUT IIPABOY TAPAHHON KOCTH, IEPUXOH-
aput VI pebpa ciesa.

[Tanment C., 1 rox 2 mecaia. B reuenue mociefHIX
4 Mec. POIUTENV 3aMETUITN TIOSIBIIEHE MSTKOTKAHOTO,
IJIOTHOTO, MAJI060JIE3HEHHOTO, ME/IJIEHHO PacCTyIile-

ro 06pa3oBaHusI 10 MePeIHEl TTOBEPXHOCTH IPYAHON
kietku. [To MecTy KuTeIbCTBA OOJIBHON KOHCYIBTH-
POBaH XUPYPrOM, OHKOJIOTOM; TIPOBE/IEHA OTKPBITAS
6uorICHs MATKOTKaHOTO oOpasoBaHust. [ucTosornye-
CKW BBISIBJIEHO TpaHyJieMaTo3Hoe Bocnanenue. [Ipo-
Begero KT-uccnenoBanue (puc. 5), mpu KOTOPOM 06-
HApPY KEHBI:

- TIOJIOCTH JIECTPYKIINU B 1-M 1 2-M ceTMeHTax ¢
paspyienneM 00enx KOPTUKATbHBIX TLTACTHH;

- YTOJIIeHWE Tpe- ¥ PETPOCTEPHATBHBIX MATKUX
TKaHel, CBUIIEBON XO/I.

Pebenok ObLI TIPOONEPUPOBAH, THCTOJIOIMYECKH
BBISIBJIEHBI TIPU3HAKK TYGEPKYJIE3HOTO BOCHIATEHS,
6akreprosornuecku Obia moaydena M. bovis BCG.

)_\;)_\)\),\};. Y
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-
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Puc. 4. a — KT-cxan 6 cazummanviotl npoexyuu (MAzKkomxanvlil Percum): onpedeisemcs: Yymoaenue
NPeCMEPHATLHBIX U NAPAKOCMALLHBIX MAZKUX MKanell Ha yposhe 6-20 u 7-20 pebepHbix Xpsauell;
6 — KT-cxan 6 cazummanviotl npoexuyuu (KOCMHuLil PEescUM): KOCMHO-0eCmpPyKMuUSHvLX UsSMEHeHUI 2pyounsl u pedep

He sU3yaiusupyemcs

Fig. 4. a, CT scan, the sagittal view (the soft tissue mode): the thickening of the presternal and paracostal soft tissues is visualized
on the level of the 6th and 7th costal cartilage; 6, CT scan, the sagittal view (the bone mode): no bone destructive changes are visualized

in the sternum and ribs
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Puc. 5. a — KT-cxanot 6 cazummanvioti npoexyuu (KoCmuulil peicum): norocmu decmpyxuuu 6 1-m u 2-m ceemenmax,
nPUsHAKu paspyuenus nepeodnetl u saonei Kopmuxaiviolx niacmun; 6 — KT-ckanvt 6 cazummanvnoti npoexuuu
(MsizKOMKAHBLI PEACUM ): YMOTWEHUE NPe- U PeMPOCMEPHATLHLIX MAZKUX MKANEl, Hapyulenue Uel0CmHOCMU KOJICHbLX
noKpoeos; 8, 2 — KT-cxamwvt 8 Koponanvnou npoexyuu (KOCmuvlil PercumbL): NPUSHAKYU PA3pyuenus nepeonell u 3aonei
KOPMUKALOHOIX NAACTIUH

Fig. 5. a, CT scans, the sagittal view (the bone mode): destructive cavities in the 1st and 2nd segments, signs of destruction of the anterior

and posterior cortical plates are visualized; 6, CT scans, the sagittal view (the soft tissue mode): thickening of pre- and retrosternal soft tissues,

disruption of continuity of the skin; 6, 2, CT scans, the coronary view, (the bone modes): signs of destruction of the anterior and posterior
cortical plates

[TarmenT BBIMUCaH ¢ amarHo3oM: BIJK-octut rpyan-  cTPyKTHUBHOM ITOJIOCTH C pa3pylieHneM KOPTHKATBHOTO

HBI, OCJIOKHEHHBIN MapacTepHATbHBIM aOCIIECCOM U CJIOST M PACTIPOCTPAHEHUEM IIPOIIECCA B MSTKIE TKAHHL.

CBUIIIOM. Hanuuune ckieposa, B3LyTUsl KOCTU B 30He I1Opa-

JKEHMsI, CBOOOJHBIX KOCTHBIX CEKBECTPOB B TOJOCTH

BoeiBosib JECTPYKIIUU U OKPYKAIOIINUX MATKUX TKAHAX, OIMUCHI-

BaeMbIe B JINTEPATYPe KaK TUITHYHbIE IPU3HAKK TyGep-

TyGepKyJie3nble OCTUTDI TPYAUHBI U Pebep Yy eTell,  KyJIe3HOTO TOPAKEHNsI KOCTEH, He XapaKTePHBI s
KaK [IPaBUJIO, XapPaKTEePU3YIOTCST HATNYHEM OOIIel ie-  pacCMaTpPUBAEMBIX BUIOB TOPAKEHUSI.
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