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INPUMEHEHHUE KOMITBIOTEPHOY PEHTTEHOJJEHCUTOMETPUU
B JTUATHOCTHUKE SMO®U3EMBI JIETKHUX

MeauumHcKas akagemust, . Tsepb

COMPUTED X-RAY DENSITOMETRY IN LUNG EMPHYSEMA DIAGNOSTICS

V.. Nechaev

Summary

A new method of lung emphysema radiological diagnostics is reported. It is based on computed technolo-
gies. The computed X-ray lung densitometry was applied in lung emphysema patients with the aid of software-
hardware equipment "Dia-Vid" for evaluation of lung function local disturbances. The main features of local lung
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ventilatory disorders in lung emphysema patients were revealed which were rigid zones (RZ), or areas with
increased lung transparency which are not changed during breathing in the identified zones. A close correla-
tion was found between results of computed X-ray lung examination and pulmonary function parameters that
reflects a bronchial passability and lungs’ filling with air. The opinion is spoken out that the method proposed
could be widely used in clinical practice for pulmonary obstructive diseases diagnostics as long as its basic
configuration is quite cheap and it significantly decreases radial burden to patients.

Pes3iome

MpepsioXeH HOBbI MEeTOA, PEHTreHOANArHoCTUKU amdu3zemb! nerkvx (3J1), OCHOBaHHbIN Ha KOMMbIOTEPHBIX
TexHonorusx. Jns OUEHKU PerMoHapHbIX HapylueHuin GyHKUMU BHELIHEro AbiXxaHus y 6onbHbIX ¢ 3J1 NnpuMeHe-
Ha KOMNbIOTEPHAs PEHTreHOAEHCUTOMETPUS JIErKUX C NOMOLLBIO NPOrpaMMHO-annapaTHoro komnnekca Dia-
Vid. YCTaHOBNEHbI OCHOBHbIE NPU3HAKU HapYLWeHUA PeruoHapHON BEHTUNSAUUU Nerkux y 6onbHbIX 3J1 B BUAE
pUrnaHbIX 30H (P3) — Y4acTKOB NOBbLILEKHON NPO3PAYHOCTU NIErKUX, HE USMEHAEMBIX B aKTe gblxaHusa B 30-
Hax uaeHTUdUKaumu. BoisiBneHa TecHas B3aMMOCB:A3b MEXAY nokasatensmu, nonyieHHsIMA npu KOMNbIOTEP-
HOM PEHTreHoAMarHOCTUKE U NapameTpamu QGyHKUUM BHELHEero AblXaHus, OTpaxaiowMu BO3AQyXOHaNonNHse-
MOCTb flerkux u 6poHXUanbHYI0 NPOX0AMMOCTb. BbiCKasbiBaeTcs MHeHUe, 410 npegnaraemMblii METOA C YH4EeTOM
HU3KOI CTOUMOCTY 633080 KOHMUIypaLMm 1 3HAYUTENLHOrO CHUXEHUS JTyHeBbIX Harpy3okK Ha nauveHToB Mo-
XET NPUMEHATLCA AN AUArHOCTUKM 06CTPYKTUBHBIX 3a60neBaHUi Nerkux B LWMPOKON KIMHUHECKON NpakTuKe.

[ToBbILLIEHHBIH HHTEpPeC HCCiefoBaTeseld K mpobieme
u3yyeHHs: GYHKUHOHAIBHOIO COCTOSIHHSI JIETKHX, B 4acT-
HOCTH pa3paboTKe METOJOB OLEHKH PErMOHapHOH BeH-
THJISLMHA, OOBACHAETCS 3HAYHTEJBHOH PacrpoCTpaHeH-
HOCTBIO M HEeOGJaronpusiTHbIM TPOTHO30M XPOHHYECKHX
06CTPYKTHBHBIX 3a00J1€BAHUH JIETKHX (X03J1) — xpo-
HHYECKOro 0GCTPYKTHBHOTO OPOHXHTA U 3M(pH3eMbl Jier-
kux [3, 5, 6, 11].

B muarHoctuke XO3JI 0co6eHHO aKTyajbHO paHHee
BhisiBIeHue aMbusemsl gerkux (JI), nockosbKy OHa siB-
JsieTCsi BaXKHeHMIIMM (PaKTOpoM OOCTPYKTHBHBIX Hapy-
[LIEHHH JIETOYHOrO MABIXaHHS, ONpeeJsIOKM Mporpec-
CHpOBaHHe U HeOOPaTHMOCTb Tnpouecca y GOJbHBIX
XO03J1 [4, 13].

B To e BpeMsi KIMHHYeCKas BepHU(PHKaUHUs pasuy-
HbiX ¢opm DJI He Bcerja BO3MOXHA, a NpHMEHAEMble
KIMHHKO-(QYHKLHOHAJbHEIE M PEHTIeHOJIOTHYeCKHEe Me-
TOIAbl MCCJIENOBAHUSI MO3BOJSIOT CYAHTb JIHIIb O MOBbI-
[LIEHUH BO3JYIIHOCTH JierouHo# TkaHHu. [loaToMy Haspe-
Jia HeoO6XOAUMOCTb Pa3paGoTKH HOBBIX IMOAXOMOB K Jy-
yeBol auarHocTHke DJI ¢ HCMOJb30BaHHWEM NPOrpaMm-
HO-anmapaTHBIX KOMILIEKCOB, KOTOpbIe, Hapsly C BbICO-
KOHH(MOPMaTHBHHIMH MeTOJaMH oleHku JJI, B yacTHOC-
TH, DEHTTeHOBCKOH KOMIbIOTEPHOH ToMOrpadues [7, 8,
9, 10, 12, 14], MoryT HaiiTH NpHMeHeHHE JUIsl Pacro3Ha-
BAaHUS U OLEHKH TSXKECTH 3TOro 3aboJieBaHHS.

C uesbio TOBBILIEHHS KauecTBa AHArHOCTHKH DJI
OLEHKH PEervOHapHBIX HAapyLWeHHH (YHKUHH BHELIHEro
JBIXaHHS ¥ OHOMEXaHHKH [bIXaHHS HaMH NpeNJIOXKeHa
METOJHKA KOMIBbIOTEPHOH PEHTreHOAEHCUTOMETPHH Jier-
KHX.

Oco6GeHHOCThI0 METOAA fBJSJIaCh 3aMeHa HOCHTEJs
CMIEKTPO3OHATBHOrO U306paXKeH s (PEHTTeHOBCKUI CHU-
MOK) OMNEepaTHBHBIM 3alOMHHAIOUMM YCTPOHCTBOM
(O3Y) II9BM. MeToa 0CHOBaH Ha COYETAHHH MPHIEJb-
HOl JMFUTAJbHOH PEHTreHOrpavH H KOMIBIOTEPHOH

PEHTTeHOJCHCHTOMETPHH 10 CreLHallbHO pa3padoTaH-
HO¥ IporpaMMe ¢ MocJefylLlel MaTeMaTHyecKo# o6pa-
60TKOM M300pa>KeHHH, BBINOJHAEMBIX C MOMOILBIO MpO-
rpaMMHo-anmapatHoro Kommaekca Dia-Vid [2] (puc. 1).

AnnapaTHoe ofecneyeHHe MpPEACTaBJIEHO PEHTreHO-
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Puc. 1. Cxema nporpaMMHo-annaparHoro Komninekca Dia-Vid.
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Puc. 2. MNpuHTepHas konusa ¢parMeHTa PeHTreHOAEeHCUTOrpamMmbl 60nb-
HOro ¢ 3J1. PuruaHsie 30Hb! (06NaCTb TONEK) B PEXUME HEM3MEHAEMON
APKOCTU u3obpaxeHus B pasnuuyHble ¢asbl aAbixaHusa (nokasaHo crTpen-
kow). OBGbsICHEHUA B TEKCTe.

JIHarHOCTHYECKOH YCTAHOBKOH, HMEIOLIeH YCHIUTEJb
PEHTreHOBCKOr0 H300paXKeHHSs! C TeJIeBH3HOHHBIM TpaK-
TOM, mepcoHasbHOH DBM, ajantepoM BBOAA TeJEBH3H-
OHHOTO CHMTHaJIa B KOMIbIOTEP M aflanTepoOM yNpaBJieHHs
peHTreHOBCKHM anmnapaTtoM. [IporpammHoe obecneuyeHue
NPeACTaBJeHO NMaKeTOM MPUKJIAIHLIX MPOTrpPaMM, BbINOJ-
HSIOLIKMX CJIeAYIOLIMe 3afauH: 1) BBOJ BHAEOCHTHaJa OT
peHTreHoBcKoro anmnapata B [I9BM u ero npexcrasie-
HHE B BH/E KapTHHKHM WJIH NPUHTEPHOM KOMHH; 2) pas-
JIMYHbIE BHAbl MaTeMaTH4YeCKOH o06paboTKH H300paxke-
HHH, obecreyuBaioLlell HYXXHOe KayecTBO H3MEepeHHS
ero napaMeTpoB. B yacTHOCTH, Jsisi cpaBHeHHS H 06pa-
60TKH PEHTTreHOBCKHX H300paXkeHHH B pasyinuHble (asbl
abixaHusi (BLOX—BBIIOX) HCMOJB30BANKCH TPOrPAMMBI
cy6Tpakuuu (HanoXKeHHe W BHIYHTAHHE H300paXKeHHE),
KOMITBIOTEPHOH pPEHTreHOfeHCHTOMeTPUH (M3MepeHue
SIPKOCTEH) ¥ LBETOBOTO KOAMPOBAHHSI.

Meton peanusoBbiBasics caenyoomium obpasoM. B
pasiuuHbie (asbl AbiXaHus (BLOX—BBIIOX) MalMeHTaM
NPOBOJMJIACh JUIHTAJIbHAST PEHTTEHOCKOMHSI OCHOBHBIX
30H JIerkoro (BepxHsisi, Cpe/iHsisi, HUXHsis) C Hernocpes-

CTBEHHOH 3amMChi0 MOJydyeHHOH wHHpopmauun O3Y
[T2BM. Kpome TOro, KOMIbIOTEPHOMY aHAJIH3y C NMOMO-
LIbIO TMJIAHIIETHOTO CKaHepa MOJBEprajuch CHUMKH, Bbl-
TNIOJIHEHHbIE TPH CEePUHHOH (hurooporpauu ¢ yCHIHTES
peHTreHoBcKoro uaobpaxkenusi (cepuithas YPH-¢uoo-
porpadus) dorokamepoir "I'panar MT-4" co CKOPOCTHIO
6 kanpoB/c, a TakXKe BHAEO03ANHCh PEHTTEHOBCKOH Kap-
THHBl 30H JIETKHX B pas3jiduHble (asbl abixaHus. Heob-
XOIUMO OTMETHTb, YTO CbeMKa KOMIIBIOTEDHbIX peHTre-
HOTPaMM TPOBOAMJIACH B PeXXHMe O4YeHb KOPOTKOH BbI-
JIePXXKH, UYTO 06eCreyrnBao CHHXXEHHE JIyueBblX Harpy-
30k Ha mauueHtoB B 10 000—15 000 pas.

[lu¢ppoBbie naHHbIE KOMIBIOTEPHOH PEHTreHOJEHCH-
TOMeTpHH 06pabaThiBajiuch N0 (hopmy.e:

Sstab

Kabs™ ’
Sal't

rae K,ps — koapduuueHT a6copOLHOHHON CrIOCOOHO-
CTH, BHIPAXKEHHbIH B COOTHOLIEHHH TUIOLIA/IeH ¢ HeH3Me-
HSIeMOH M HM3MEHSIeMOH SPKOCTbIO B pasjiHuHble (a3bl
IBbIXaHHUS;

Sgtap — MUIOLIAMb 30H JIETKHX C HEM3MEHSIEMOH $IPKO-
CTbI0O B pasjuyHble (Da3bl AbIXaHHS B OTHOCHTEJbHBIX
eIUHHLAX;

S,it — MUIOIIaAb 30H JIETKHX C H3MEHseMOH sIpKoC-
TbIO B pa3juyHble (Pasbl AbIXaHUS B OTHOCHTENbHBIX €11~
HHUIaX. ,

[TpiMeHeHHe YKa3aHHBIX METONOB COYETAJNOCh CO
CTaHJApPTHBIMH CrOcO6aMH AMArHOCTHKH DJI: KIHHHKO-
(YHKLUHOHAJIBHBIMH, B YaCTHOCTH, H3MEPEHHEM NapaMe-
TpoB GponxuanbHoH npoxomumoctd (PKEJ, ODB,,
[IOC, MOCys.75, COCos.75, Ryy), OLEHKOH CTPYKTYpHI
obweit emxoctu Jgerkux (OEJI, XKEJI, ®OE, 00JI),
naddysnorHoM ciocobHocT Jerkux ([JICO), a takxe
N0 aHaJH3y JaHHBIX KOHBEHLHOHAJbHOH PEHTreHOCKO-
MHH U PeHTreHorpauH.

O6o611eHbl JaHHbIe 06cae0BaHHs 58 GOJILHBIX C IO-
nospenveM Ha IJI (myxuun — 48, xenuwmn — 10;
CpeIHHH BO3pacT cooTBeTCTBeHHO 48,745 wu
51,3+6,4 roga), 0TO6paHHBIX K3 OPrAHU30BAHHOM MOMY-
JAUMH Jis yrayGJieHHOro oOCJe/loBaHUs Ha NpeaMeT
yrounenuss XH3JI u npeasapuTesbHO NMPOLIEAIINX aH-
KetHpoBaHue 1o metoauke BMRC u KAMHHKO-OYHKIH-
OHaJIbHOE 3MHAeMHOJIoTHUecKoe obcaefoBanue. B Kaue-

Tabnuya

KonuuyecTeeHHbIe noKa3aresnM KOMMbIOTEPHOW PEeHTreHOAEHCUTOMETpUM y GonbHbix ¢ 3J1 U B KOHTpOnbHOM rpynne (Mzm)

KoHTuHreHTsl o6cnegosaqHbix Mpasoe nerxoe (0TH. ea.)

Nesoe nerxoe (OTH. ea.)

Sstab l Salt I Kabs Sstab ‘ Salt I Kabs
BonbHble ¢ 3J1 (n=58) 46093118 1824371 2,50 47212+134 17304+80 2,72
KonTtponbHas rpynna (n=20) 32999+78 3151746 1,05 23381+89 41127%£101 0,57
p <0,05 <0,01 <0,05 <0,05 <0,01 <0,01
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cTBe KOHTpOJs 06¢ienoBaHo 20 npakTHYECKH 310POBBIX
JIML, aHAJIOTHYHOTO TMOJIa U BO3PACTa U MpPOIUEAIIHX 3MH-
JeMHOJIOTHYeCKoe 0OcJe/loBaHHe.

[Ip# KOMNBIOTEPHOH PEHTreHOJEHCHTOMETPHUH Hapy-
ILIEHHS] PEerMOHApPHOH BEHTHJISUMH y 6osbHbIX DJI mpo-
SIBJISUTUCh TJIaBHBIM 00pa3oM HaJM4YHeM PHTHIHBIX 30H
(P3) — yuacTKOB MOBBILIEHHOW MPO3PAaYHOCTH JIETKHX,
He H3MEHSeMbIX B aKTe JIbIXaHHs B 30HAX HAEHTH(HKa-
uuu (puc. 2).

P3 onpenensiiuch Mo pe3KOMY CHHXXEHHIO I'DajiieH-
TOB SIPKOCTH, a TaKXKe OTCYTCTBHEM H3MEHEHHH OKpac-
K TNpPH LBETOBOM KOAMPOBaHHH H306paxkeHuH. Ilpu
3TOM CJIelyeT OTMeTHTb, yTo P3 He umenu auddysHoro
pacrnpoCTpaHeHHsI ¥ BCTPeYaNHCh B BHJE OCTPOBKOBBIX
CTPYKTYP, NIPEHMYLIECTBEHHO B KOPTHKaJbHBIX OTAeJax
Jerkux. Takie M3MEHEHHs, HA Hall B3TJAM, CBHAETENb-
CTBYIOT O HEOJHOPOIAHOCTH PErHOHAapPHOH BEHTHJIALHH
KaK y 3/0pPOBBIX JIML, TaK ¥ GoabHbIX ¢ DJI. Tlpu stom
y MOCJEeJHHX, MO CPaBHEHHIO CO 3/0POBLIMH, OTMeua-
JIOCb JOCTOBEPHOE YBeJIHYEHHe CYyMMapHbIX IUIOLIafeH
P3 B o6caenyeMbix oTaesax Jjerkux (Tabnuua) W CHH-
)KEeHHEe NEeHCHUTOMETPHYECKMX TpPajJHeHTOB, OINpejeJse-
MBIX Ha OCHOBaHMH THCTOrpaMMHOro aHaiusa (puc. 3).

[Ipu comnocTaBieHHH NAHHBIX KOMIbIOTEPHOH peHTre-
HOIEHCHTOMETPUH H Pe3yJIbTaTOB HCCJIeloBaHUSI PYyHK-
LIMH BHEIUHEro AblXaHusi y 6oJbHBIX ¢ DJI ycraHoBIeHa
JOCTOBEpHasi 06paTHast KOppeJssiLus MeXy BeJH4YHHa-
MH CyMMapHbIX muouanei P3 obcaenyemMblX HAEHTHDH-
KaLMOHHBIX OTAEJIOB U NapaMeTPaMH BEHTHJISILMH, OTpa-
JKAIOLWHMH OPOHXHAJIBHYIO NPOXOAHMOCTD, B YaCTHOCTH,
®XKEJI (r=-0,58), OPB,; (r=-0,76), a Taxxxe MOCys
(r=—0,61; Bce p<0,05).

[TonoGHble B3aWMOOTHOLIEHHS MOATBEPXKAAIOTCH H
HaHHBIMH JAPYTHX HCCJIefOBaTeNeH, OTMETHBLIHX AOCTO-
BEPHYIO B3aHMOCBS3b MeX/y I0Ka3aTeJasiMH OPOHXHab-
HOH TIPOXOAMMOCTH M BEJHYMHAMH CTPYKTYDHBIX CO-
CTaBJSAIOLIMX obweH emKkocTH Jerkux [15]. ITostomy
cyiefyeT rnoJsiarath, 4to P3 MOryT XxapakrepH3oBaTh Be-
JIMYHHBI 00BEMOB JIETKHX, He yYacTBYIOLIMX B BEHTHJIS-
wu (POE, OOJI), u ObiTh MPOSIBIEHHEM CHHIPOMA
"BO3AYLIHOH JIOBYIUKH", SIBASIOLEHCS OCHOBHBIM MaTo-
reHeTHYeCKHM 3BEHOM B Da3BHTHH BTODHYHOH OOCTPYK-
tusHoit AJI [1].

[IpyMeHeHHe KOMIBIOTEDHOH pEeHTreHOJIEeHCHTOMET-
PHH B COYETAHHH C (papMaKOJOTHYECKHMH TeCTaMH HJIH
AHHaMHueckoe HabJsofieHHe 3a OGOJBHBIMH B Mpolecce
KOMIIJIEKCHOTO JIeUEHHS PACIUMPHT, Ha Halll B3IVIA, BO3-
MOXKHOCTH MeTOAa B MJaHe OOPAaTHMOCTH HapyLIeHHH
PErHOHapHOH BEHTHJSLUMH y 60JbHBIX ¢ DJI.

Takum o6Gpa3oM, NpoBeJieHHbIe HCCJEJOBAHHS NAOT
OCHOBaHHE 3aKJIOYHThb, YTO KOMIBIOTEPHAsl PEHTreHO-
JIHArHOCTHKA HapylUeHHH (YHKUHH H GHOMEXaHWKH [(bl-
XaHus1 y 6osibHBIX ¢ DJI ¢ npHMeHeHHeM MPOrpaMMHO-
anmnapatHbIX KOMILIEKCOB JaeT JOCTATOYHO TOYHOE KO-
JIMYECTBEHHOE TMpEeJACTaBJIEeHHe O PEerHOHapHLIX H TO-
TaJbHbIX HAaPYLIEHHSIX BEHTHJIALMH H OHOMEXaHHKH Jier-
KHX. BbisiB/IsieMble IIDH 3TOM H3MEHEHHs MO3BOJISIOT Cy-

Puc. 3. MpuHTtepHaa konua dparMeHTa peHTreHoAeHCUTorpaMme! 6one-
HOro ¢ 3J1. CHUXEeHue AeHCUTOMETPUYECKUX rPaAUEHTOB B NPOCTPAHCT-
BEHHO-APKOCTHBIX CEYEHUAX PUrMAHBIX 30H NO AAHHLIM MMCTOrPaMMHOrO
aHanuaa (nokasaHo cTpenkamu).

IHTb 006 OCOGEHHOCTSIX pacnpefiesieHHsi BO3LYXOHarnoJ-
HAEMOCTH W OHOMEXaHHYECKHX CBOMCTBAaX JIerKHX B
pasauuHble (pasbl AbIXaHHUS. DTO MOXKET BHECTH KOppeK-
THBbl BO B3MVISbl Ha naTtoreHe3 (OpPMHPOBaHHS 0OCT-
PYKTHBHbIX HapyLIEHHH JIErOYHOIO ABIXaHHS B LIEJIOM H
npu DJI B 4YaCTHOCTH.
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®APMAKOBIIUIEMUOJIOTUA JTEYEHUA ITHEBMOHU
B AMBVYJIATOPHBIX YCJIOBUAX

Jlabopatopus dapmakoanuaemuonornu UHcTHTyTa hapMakonoruu
Cankr-IleTepOyprckoro rocyiapcTBEHHOrO MEAMLIMHCKOTO YHUBepcuTeTa UM, akan. W.I1. [Tasnosa

PHARMACOEPIDEMIOLOGY OF OUT-PATIENT PNEUMONIA

O.l. Karpov

Summary

Pharmacoepidemiological analysis of mild community-acquired pneumonia management was performed in
800 patients who were divided into two groups: 418 patients younger 60 without concomitant pathologies
(group1) and 382 patients older 60 and/or having concomitant diseases (group 2). Monotherapy took place in
73% of all the patients. Twenty two antibiotics of 9 pharmacological classes were applied. Aminopenicillins,
macrolides and quinolones were prescribed more often. Aminopenicillins, spiramycin and erythromycin were
more effective in the 1st group (their effectiveness were 91.3%, 82.4% and 78.6% accordingly) compared with
the 2nd group (80%, 74.1% and 41.2% respectively). Quinolones and co-amoxiclav were more effective in the
2nd group (81.4% and 84.6% versus 67.1% and 100% in the 1st group). The identical efficiency in the both
groups was shown for azithromycin and midecamycin (100% and 84.6% correspondingly). The extremely low
efficacy was found for gentamycin and co-trimoxazole (40.6% and 33% respectively); these drugs should not
be used in community-acquired pneumonia management. The most reasonable antibiotics' combinations were:
ampicillin + co-trimoxazole (the effectiveness is 76%, which was lower than that of monotherapy with ampicillin)
and ciprofloxacin + co-trimoxazole (75% of the efficacy). The best cost-effectiveness was revealed for ampi-
cillin, amoxicillin, azithromycin and midecamycin. So, this analysis demonstrates the necessity of different
approach to antibiotics administration taking into account various parameters.including economic ones.

Pesiome

MpoeepeH dapmMakoaNUAeMUoNoruyeckuii aHanua BHeOONbHUYHBIX NHEBMOHWIA nerkoro TedeHus y 800
6onbHbIX, paszgeneHHbix Ha rpynnel: o 60 net 6e3 conyTcTeyowmx 3abonesanuii (rpynna 1) — 418 yenosek u
crapLe 60 net u/unu c conyTcTeylowmmm 3abonesaHusmu (rpynna 2) — 382 yenoseka, MoHoTepanus npose-
peHa y 73% 6onbHbix. Ucnonb3osanuck 22 aHTubuoTuka us 9 ¢papmakonorvyeckux rpynn. Yawe apyrux npu-
MEHSAMUCL aMUHONEHULMANMHBI, MaKponuabl U GTOPXUHONOHLI. AMUHONEHUUMNNUHBI, CMTUPAMULIVH, 3PUTPOMU-
uuH Gbin Gonee addpexTUBHLIMK B rpynne 1 (adpdektusHocTb 91,3, 82,4 n 78,6% COOTBETCTBEHHO), YEM B
rpynne 2 (80, 74,1 n 41,2%), a GTOPXMHONOHBLI U KO-amokcuknaes — 8o 2 rpynne (81,4 u 84,6% nportue 67,1
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