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306G Y mdols 0535795000 o0 0gM gdo bogb@®sbEM bogmog®gdols
Lbodgomgdom bdod dgdmbgggsdo 5@ o@0l  Lodo®m. godmbobyangdol dowmgds ©o
bodolbo doGomsps  ©sdmyzogdygmos  gOm-gamo  dogbo@y®o  dobslosmgden gdom
(3OmAmbymo Lodyzg®ogg, T1 s T2 @gasdbozool wOM), Ao megol dbcog ggerggols
139(30809O™MdoL 256dLsbgMgmo goJ@mmos.

53OMOmS  9IAsgagbmds oo Jg3olgdols osbodgdl s@bodbya dgmmel ©s
dob 939y 93005 9Lbmdgdl  godmymezgb: 1 93bgdemds, @0l aodmi  do-
AMIMg@sx0ol 25dmoygbgds d3y@bogmdols 3@miEgLdo godengds d@sgomK gho©S©,
2. 23dmbobyargbdol  dJomgds bgdoldog®d  Lod®dEygdo, 3. Jbmgoagdol godmbsbgols
dowsgno bamolbibo (116,125,131,139,158,164).

93565l gbgemo Fangdol gobdoganmdsdo dbodgbganmgbo® goobods dogbod -
Agbmbobligemo  mImg@sgools  @mao  Lobswgeng  Loob®gdols  3smmenmposms
©05abmbE03>To, @53  gob3o@mdgdymos  mobsdg®dmgg  doabod@-Mgbmboblyao
AMIa@o59d0L  3OMaGsdYo b Ybggegmzol  aomdxmdglgdom.  dopbo@ye-
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Agbmbobligemo  Joesbyoma®ogos  Fo@dmopagbl  bomggerasdmdgmeao Lol gdol
5M50b35boy@  ggemggzol Jgmmel, odsbmob Lobowgerg Lowob®gdol  LOY@ymygogo
30bgo0boi0s  dgbsdangdganos 353096@0L  L3giEosmy®o dmdbowgdol, ymggeags®o
063 90396G00Ls  @s  Logmb@@sl@m  bogmogdgdols  asdmygbgdols godgdg. dgmmeols
9oyl 930@o@glmdsls  Foddmopagbl  Sbggg  3oMgbJodyamo  m@asbmgdols
doamdodmgmools  dgxnolgdols  doswosamo  Lobyl@g. opo  gdgsdgds T2 dgfmbogen 36
05bd0dg3Omdsl, begds Gs  Logbogol om®aebgs doGoms@s®  gggems  @bogno
Jbmgogopsb,  dglodgngdgamos  Lowobmgdbdo  Lombol  gobysgobsios.  dgdwymdo
L3 56bmdogngdosbo M93mbLEMYJ30g00L Lo ydggenby ‘dglboden gdgaos
3063093960 gb0l,  LE®oJBymgdbols s  dmagemdomo  [o@dmbsJdbgdols  byl@o
bogM(3MoM0g0 @M 3s@obsi300l 2oblsbwg®s. gl s®s0bgsboy®o dgmmwo Lsdygoa gdsls
odgnggs  dogomo  Lobowgang  Lowob®gdol s  35bg@goliols  Lowob@ols  olbgmogy
g30bgoy@o  asdmbobymagds,  Omam®3  GOSbLIYRLbydo s gbpmlim3oydo
A9BOMAGOs Ym0 Joesbaoma@ogogdol  @OML.  gzobsligbgmo  Jmbsigdgdom oo
3odmodhggs dooao LobygbEom Losob@gdol 3gmommgoligdosbo s sgmligolgdosbo
mOoLEAMJ30g00L  godmlogmgbsw. 9bes 5@0b0dbml, ™I Fox3bodP®-Hgbmbsblyemo
Joasobgompdogoon  yodbyagdgmos  goGg@ol  gdogols  Yggobgds.  Gorgaros
SO0 sA0Mgdmo  bobomgmyg  Lowob®gdol  gobyseobsios  (15,116,128,219). o3
dgbeyggdol dgdzomgds dgbodengdgaos 3,0T Loddgsg@ol dspbo@ols asdmygbgdom
GoOgIRGYEo  do@smobydgmo  bowee  dodggdo  HO@LO-  goognsb
3M3d0bsz00d0  (219).  Slggg, 30T  Loddensg@ols  dogboBol  ¢30@s@gbmds  1,5T
boddansg@ols doabo@dmob oMol @godgrdows Lowob@gbols aobgoms®gdol go®osb@gdols
s 3obdogybol s  3g3s@0gnbol  ggdmgdol  saomol  dswogmo  LobylGom
aodmbobgs  (210).  Bgdbogol  m3@odobsigoolbmgol  Lagodms  LF@sgo  dodwggdmdols
30maMsdgdol o @odsHgoomo  3GOMyMsdgbol  s@OLgomds,  @mam@oiss  (3bodols
omMabgols  (fat-suppression), o®Fgg8oJHgool  dgdEodgdol  (artefact reduction) o
Lodpobbmdoggdosbo asdmbobyemgdols dowgdsdo (116,125,139,219).

96mlgm30gao OJAOMYO SO0 Jorasbaom3sb 3G go@maydogooliysb
3oblbgoggbom dogb039@-M9bmboblyano Joasbyom3sb 3@ go@ma®sgools
dp@dbmdgemds mbLEA® Y300l wosabmliEogsdo smfggl 91%-U, L3giogoy@mds 100%-
L, boo  ©osgbmb@ogy®o  Lobyldg 94%-b. boem  oms@oiool dgdmbgggsdo
da@dbmdgemds  dgoagbl  94%-1  ©s  U3gzoxnoyg®dmds  93%-U. obggg dopbo@ym-
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A9bmbobligeo  Jmesbyom3sbidgo@mamsgos bylgoe sbobogh Lowob@ols osdg@d@b.
35b63M95®™Mbogr 05O a0 moLE®O Yool OOMU, dogb039@-M9bmboblyyao
Joasbaom3sb3®go@ma®ogos Lodygomgdsl agodemggl 4obglobwgdmm mdlE®yJiool
bodolbo s dobgbo dgdmbgggoms 84-91%-To. (15,25,162,203).

302608 79O-M9bmbobliygan  Joansbyoma®ogosl  gbomligmdoyd @ gEMma@smya
Joasbaom3sb 3095 ma@ogoslmsb dgosdgdom aoshbos 93o@s@glbmds mgodmas@gms
Lbobowganrg  Loob®gdol  gobygogobezosdo. sbggg opo 0353906 ©osgbmbi@ogy®o
9bmbgmdog@o  @gAOmydseymo  Josbpoma@sgools  saoml.  dobo  Gmeno
30039 oo dobgang@mbgdgao  Joesbyo@ol dgbfsganobomgol, «xg9® gowgg @hgds
3320 930L Logombow (111,117,162,267,299).

bomggen 39bkmgobo ©osgowgds Lakdanols dmdbgergdgano Lol gdol osgsgdoms
‘do@ol  gg9emobg bdodoe agbgogds. dbmxgmom  xobosigol m@ysbobsiools 2002
Feooli dmbsgdgdom, opo dmbobergmdols 5-20%-L (97,126,175,176,229,235) >mgbodbgds.
obool s ox@Mogol 3m3yasizosdo  opo 5%-bg bogangd  dgdmbgggsdo  agbgogds,
>mdmbagagmols  J3gybgddo 10-20% godgangddo dgaygmdl (15,25,27,212,235,250,261).
sdg@ogodo  70%-L  ow{g3l, dpgedmdomo  Lglol  dbodbganmgsbo  g3o@sEglmdom
(Sakorafas et al. 2007). bomgga 396dmgobo ©osgo@gdols aodm [o@dmgdym m3gHdoEosms
@0bgo  3obsa@dmdl  3Oma®glyga  bOsl.  sdg@Mogzol dgg@mgoygen  dGoBgodo
ymggeo ferogdoe 600000-dpg m3g@sios LOYmogds (Dandan 1.S. 2002), dmlgzmgdo 3o
ymggeo 100000 dobobengbg- 7000-dpg m3g@sios (Konanera M.M.2004).

396&9d0  80-85%-Fo  dgygds  Jma gl g@obolash, bomgmmgsbo  30ydgb@gdols,
3o 309930l do@oangdols s Ubgs 0by@googb@gdolash. Lygms 30gdgb@y@o  ob
3o 30gdol doMoggdoligob dgdpasmo 3mbimgdgb@gdo 9Yu®m 0dgzoomsw 3bgogds.
3063093960 g0l hodmysmodgdsdo  dodomse @Ml medsdmdl  Joaglgg@obols,
BObgmaodorgool,  bowgamgabo  Fgoggdol  Ggmol  LHodo@ygdmdols  @orgyge.
53M9m39 yudopwgds dobgompgds Lobswgang Lowob@gdol do@mggensm wobosbgdsby
> 1gobddghygmo  535@5@ 0l sMoogdgedP®  IPdomdoby, @o3 0fg93L  bowgmol
‘g 90g0ol. bomgmol dgadgds o dod@gMoymo 0bggdizogdo Fo@mdmswygbls
Lo@obs®do 30Mggero@a aobgoms®gdyemo 3mbi®gdgb@ol dobgbl.

Brunetti J.C. et al. 2004 3mbsozgdgdom  Jmeosbyomaomosbon  asb3odmdgdygeo
3oL Joegcob@gddmdog@o  Lobp®mdo  osmobodbgds  dgdmbgggoms  52%-Fo.  @oy

d3geg3o®ms  dmbs3gdgdom  @sds@m@mdogeo  JoengiolRgd@mdools  dgdoge
Joasbyomeomosbols aobgomsmgdols Lbob'domg bodggo@meE 1-2%-1s
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(23,100,101,129,220,256), bemam  @sds@objgmdogeo  Jmergioldgd@mdools  dgdwymdo
Jo@sbpommomosbo o@gbodbgds Mm3g@omgdymms 12-20%-1.

Joegiobegd@dmdools  dgdpamdo  Joasbpomemomosbol gem-ghmo  Jmsgs®o
dobgbos o3503gm0l sOSLOYo AdMygEggs M3gAS(305dY s M3gMo3zool LA™
(15,18,19,123,184,240,256). &1gboygomyd ©s> Mgaopoygm  3mbgdgdgbBms ©osgbmli@ogs
ge0og Aoy 3Omdmgds  @hgds. gl 2ob30MmMbgdgmos  0d  35mMEDMA05MS
Lod@sgemom, Gmdgams jenobogyg®o bydsmo gdligoglgds Jomsbyommomosbolsl s
Lodo@mgdl oxrgMgbiosm Y@ ©osgbmbEogsl (8,16,46,88,126,212,229).

mgodgas@gms  bobowgang  Lowob@gddo  Fo®dmdmdogno  396d9d0  @doanos,
S>gogmse  deoswo, bdodow  bogmbogoldoggo®o, @omsi  aoblbgogogds  bowmgaols
998 do Tomdmdmdogmo 3gbkgdolash.  ¢ddsgen gl dgdmbgggsdo  Joe gomJmeomnosbo
dgmdowos  (64). 39bdo  dgodangds 0gml  gOmgymo  (16%-40,6%) ob I@sgemdomo
(59.4%-84%). 3mb3®g9dgb@o dgodangds dgds®gmdwgli bowgaol Lsg@mm  Lswob@ols
yggems  bofogndo, dog@sd  gbdodgbow genobwgds Gobomanmyoy®o  dggofermgdols
>M9do  (FoBgMol  gdoado, bowgeol  Log@mem  boob@ol  0bF®o35b30 5@ 037
bo(ogndo) (64,70,128,141,212,245,261). Gmymdg [gbo, (goomo 306309396900 sbdmdgb
bogeols  Log@omm  Loob@ol  obEosmmy®d  bofoml, ¢xdm  dlbgogrgdo  jo-
bg3@oymEgbsgry®@ bofoal. hggymgddog bowgaol Logtmm Lowob®ol ©ol@sgy®
boFogndo agbgrgds 0,5-113, 0b@Mo35630 95037 o byd@symegbsgy®@ bofogndo
30- 1L3-bg dgBo bmdol 396490 (16).

bomgger 39bdmgobo  @osgogdoll o  ggMdme  JoegomJmamonosbols  janobojy®
©053b6mLE035T0  GoMmmE  a5dmoygbgds YerB®odyghomo bisbo®gds, Gmdgaoi 70-

0560 (angdol dmaml ©s0bgdas o Go@mm sdmygbgds 33mgs Jlynesnu 3.B. 1991,
Pomnonos B.B. 1991. Yo A0 9H0m0  0sabmbGogs  3gerggol  s@s0bgsboy@o
dgmmEos, GMdgeoi 5@  Jmombmgl  ogodgmgol  2oblsggm@gdye  dmdbowgdsl.
Stroszczynski et al. 2005- ol dobggom bowgeol 69dRol  39bdgdol ©ospabmli@ozsdo
Y BA5dy 900l Ia@dbmdgemds s 13g3058090mds 99%-I s@(g3L, bomenm bowgaols
Log®omm Losob@ol 3mbimgdgbdol gg@moxgozo®gdolmgols dolbo Ia®dbmdgaenmds 20%-
©ob 55-80%-3g 2o0boEs, @53 93505 YO0l obgg{olmob s@ols ©s3o3d00gd gm0
(26,36,41,45,212).

20



395603900 Loggomeol @@mb dJmsgs®o ge@®sdagtiomo bodsbos Loboswgany
Lo@ob®gdol, gg@dme  Jomgomdqglbol  ©s  3g3sdogglbol  aopaobog@gds,  mydie
by geobogyg®o 60dbgdol @AOML Lobowgerg Lo@ob®gdol woms@oios dgodangds o6
ogol yodmbshygmo.  Jomgolidaddmdool  Igdeymd,  dgds@ogmdomaradgbol
doaobogdgos 833-dwg  dgodangds hsomgomml  3md3gblo@mage  @godEos ©s o6
ogol  Es@egygmo  bopgmol  Isbsgo.  Jomaredglol  GgHOHmEgmEgbsmg@o,
06@ 535630 g5@ 0390 s 0bG®sIgd o bofomgdol,  Fo@Bgdol  g@doaols
30bg3®9dgb@ols >@dmbgbo domo bmdols dogbgoogow 2odbgan gdyenos
(2,36,41,45,212).6m@3sg@o  ©000d9B@ols  Lowob®gddo 3964980l gobygsemobsizos

3odbgan gdaemos, Lodbydby wo IgBgm@0obdo sOM Y gdl aodmggerggol 9839]B GO MbSL.
12-amxs  bofarsgol  so®gdds  dgodengds  oxo®@ml  Jomgomdgbol  Fg@dobsga@o

bofogro, oo yggesbyg bdodow aabgogds o ggembo.

.S Dandan (2002)-0l dmbo3gdgdom  geo@®sdagdomo  33eggol  da@dbmdgenmds
JoagomJomonosbols OHml dgoggbl 15-40%-1, bomerm asgo@mmgdygemo Lobsmgany
Lo@obo®gdol gobygomobsigos Iglodargdganos 98% dgdmbgggsdo. Maitctepenko H.A,,
Crykanos B.B.-oll (2000) dobgogom 3mbimgdgb@gdol wosgoJbodgds ©os@omgdeyya
Lobowgang Lowobs®gddo dglodangdgamos dgdmbgggoms 65-80%-To.

Tonya ®.M.u coasr. (1993) wmgeosh, @md gsdmggerggol @@OmL  dgydangdgeos
YybBo  doymommm  dygdGHol  Lowob®ols  ©s  @godaol  Logd®omm  Lawob®ols
39900gd0l sepoaro. sdoGmd Fggdagdgmos po0tggel My Lo dnoghrgss @godwol
Log@omm Lowobs®o s Lo 0fggds bomgmol Log®mm bswobs@o.

303309H 9090 Aedmag@sgos oG  s@ol  domomobgm@dsGoygmo  39bdgdols
dodmgegbolmgol,  dop®ed  odagrggs  0bgm@dozosl  dogos@yo  oms@e3ools
@ 3oemobozool s bmdol, dobo dobgbols dglobgd. sbggg ULobowgeg abgdol o
3ob3Mgobols Lodlbogbggdol dglobgd.  Igmmeols da®dbmdganmds Joagomols
30630939630l aodmangbsdo go@mo®gdls 65%-wsb 93%-0ls oy gddo (4,6,8,44,173,212).

Joe gomJoamomnosbols ©0526mLE035do dob0d9O-M9bmbobliyeno
Joasbaom3sbg®go@mydogools dadbmdganmds >m¥ 930 81-100%-1, boaom
L3g0g0gemds  85-100%-1  (84,88,126,141,173,229,250,261).  3opab0@9®-09bmbsblgeno
Joasbyom3sbi®go@ma®aogool wOml jmbi®gdgb@o gobysmobodgds Gmym@ 3 Iydo
o3bgdol ©g89Jd0, 303gM0bGgbloygMo bowgmol ¥mbby. dzodmg bmdol 3mbiMmgdgb@dds
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‘dgodangds  o@  godmofgoml  Loob®ol  @oms@oEos o godao  aodmgmobogl
sbosgny®  k@oegdby.  gods  sdobs,  sd3Pms@yen  bosfoemdo  dog@odgdygemo
3Mb309dgbGo o@ s@ol oM Igdm®EYdgeo bopgaols 303g@0b@gbloyg®o  Lopbsgrom,
G353 dgodergds 2odmofgomlb LEMoJBy®ol I3Ls®o wosgbembo (15,126,185,261).

bobo@gang Lowob®gdols 3900g0mg0lgd056 M6 YOS50, AUICN
JoagomJomonosbols 0fgg3b  Joasbaodo, LEMoJBg®s, Jobds. @o@dg®s@ycgeo
dmbs3999600 3565L3b9e @AM Lobowgang Lowobmgdol osbmgdsd o LE®oJ@ydol
50M©9bmd5d dM0do@o, Moboi 3g35@M35b3Mgo@MmEYmEgbsey® bmboby m3g@sizogdols
A5mEgbmdol  bAslL  3o3domgdgb  (10,23,35,49,83,98,243).  dglsdodobo  0bO©gds
boob@gdol  BA@ogdo@obosigool  Lobdodg s  dobo  Igdpgmdo  (3ge00egdgdo.
3935 03mJmegomdglol LEM0JG Moo gomsMEgds doMomsps  Joagizobdgd@mdools
s g9kl 9bgdiool @Ml doygbgdyamo F®ogdol aodm (10,23,31,35,49,83,98,243).

3Mbg 960 o y®o sEOgbos o LEHYIbMDbo, mogl 0bgbl ©odowgdol dgdwgy o6
SMgge  obogdo.  odgl g sPe  m3g@s@m@al  hodgzol  gbodengdaomds
©5dM 30 dYmos ©sb0sbgdols ba®olbbyg. dbgoglo hodgggdo yggasbyg Gmyer ho®ggsl
d0939m3bgds  Jodyg@a0oTo, ©s3ogdoMgdymos  @obgmsb s  dgogaor o s@ol
3oblobmgdyyao  (6,31,44,221,230,272,289). sbbgoggdgh godegndos ©s  mgodgys®gms
>®®gbosl (by®.2). ™mM0g9 ¥a9nol Loob®gdol 5GH®gbos gOHN@OMY@s 0dgosmsw
0MoMEgds.  osgoegdol  bobp®derogo  (1233045)  dodwobs@gmdolsls  gomo@©gds
b0 05@ Y0 300mbo s gbodergdgeros 3@ Yo 303g@Bgbbool gobgoms@gds.

Joagbiob@og®sngos  godmoygbgdbmws  3oMggero  @opol  dgmmesw  dmenem
OMIg, dJogbgosgo osbanmgbdon 30% 36GY ©ogdomo dggagbdols (Gupta DK,
2001)
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9) 3) b) »)

byg® 2. dogmos@ygano  5E@gbool Bodgdo  Kasai-oll  dobgogoo  (B.Huaepne n
COaBT.,, XMpyprua xenuHbix nyten”. Mparal982).  mgodmao@goms Lo@ob®gdol 5@@gbos: o)
ob@omy®o  Loboswgmyg Loob®ol. 6),) bopgaols d9d@ol ©o bowgmol Lsg@om
Lowob®ol, dgbo®hybgdymos dogy@dio3os, ©) mgodwas®gms boob®gdol, @godaols
Log@me boob®ol dgg@mgdols syommsb gomsw. bsfommdmog mgodmas®gms s
mgodendoes  Lboobdgdol  sHGgbos:  g)  @godmasdgms s dodibgbsdbmogo
mgodendos  Lowob@gdols  sA@gbos, g)  mgodmas@gms  ©o  doMxggbsdb@ogo
©godados  Loob®gdol  sA®gbos. @godemBos  Loob®gdol  s@Ggbos:  b)
mgodgdos boob®gdol sG@gbos wgodamas®gms Lowob@gdo dgbs@byan gdaemos s
Logbgs @m@fmmo. @godmTos ©s @godmas®gms Laob@gdol sGHgbos: m) yggeos
Lboob@ol sG®gbos.
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Lobowgang 2bgdol s29bgbos  LogmEbamgbmsb dggmoglbgdgaos. dodm3gsbos
‘dgmoglgoowos LogmiEbaglbomsb, dog@sd ao@m g gdbymos ©0ggMgbzoMgds Sbmgdsw
LEAJEMbbMsb, Amam@oEss dspsmoms dobgegdmbgdgao Jomesbyodo.

Yo Aoy gAs  godmoygbgds  ©osabmlGogedo,  dog®sd  dogros®ygao  bol
dodmbobgol Lodyoggds dgboyoyaos s bdoMow s@sbsgdsdolio.

96mlgm3ogdo  OgBHOMAGsY@o  Jnesbyom3sbi®gs@ma®ogos  0bgsboy@os
©5353d0Mgdymos  AoMnY@gdgdmob s  boggomosbmdols  Gobgmsb.  mgodarols
b0mgLos 360dgbgenmgobo 0bgm@dsz0ss gerobogy®o wosabmbolmgol, dop®sd do®Em
dobo dmbs39dgd0 5@ o>@ol Lsjgds@olbo.

do3b0@9@-M9bmboblyao Jo@sbaom3sbgdgo@ma®agools ©053bmbE 0390
Lobyb@Bg 92%-b  dgoagbl, da®Ibmdgemds  100%-1 s  Ub3gEoxgoygemds  96%-1
b0 05@ Yo SAMgbools  @osabmlEogsdo. 0bBodBydo Lowob®gdol asdmgergbolsl
Lo@{Iybme dgagodenos sG®gbool godm@oibgs (144).

bowganols d9dBol 0bgybpodyammy@o bofomols msbpsymaogo ©grm@dsios
5dbgangdls  bowganols  ggogsiGosl  bowgaol  d3dRowsb o bpgds ©obgybjiool
dobgbo. ©gRm@adyeo, dggofemgdgmmo 3dbol MgbgEo®gds s dyIBol dgbsmhybgds
‘dglodengdgaos, s dglodsdobow dglsdargdganos 35309630 2obgy@bgds.

Lbobomgarg a%bgool  ggmogmgoligdosh ©sbosbgdgl Boggznmgbgds  3oLEmby@o
30RO MMYds, gl oog50gdgd0 Mmobsymenogos s bobomgag abgdols asbgoms®mgdols
Sbmdogrogdow 0MgEogoo. boob@®gdols 3oLBgdol aobgoms®mgdols d9Jo60%d0

359033939005, IAS3o@0 530 mobpasymaogse doohbggl, goboowsb osbermgdom
20% gerobwgds dmbOogddo. goboboansggb aobgoms®gdols dgdwgy  dgdobobdgdls:

Lowob®ol ggoaol Lobybdg, Joegomdol ©obEswmy@o bsFogols mdbE®YJ3Eos, o3
m®0ggls 3035065300, RPCHIRER! 35b3Mgobols 96%0dgb00L @ 9g8e0yJlo
35b3Mgo@mdogros@ygao  dggamgbdols  sbmdsaools aodm  (73,92,269). aoemgogrobsools
dobggomn o®hggzgb:  mgod@dows, @godmas@gms ©o  dgagye  gobGgol. gm@ds
‘dgodangds  ogmlb  bbgowolbgs,  dobgbo  o@ol  Lowob@ols  Lydlg@mbye s
bg6dy3mby@  dOggddo  FoddmgasbBoyg®o  3md3mbgbBol  ©gxgddo. gerobogyg®ew
Loggomang bdodose go@sdsgogmos s msb brggh ao1@ 33939200 balbosmol dgamols
B3ogomo.  Bgogogro  Jo@asbgodol o6 Abydydo  39bg@godoBol  bpsglos.
SM5©053bmLA0Mgds 3ol gdl  dogysgo®m  JomgomJonamomnosbol,  Go®dmbol
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(BoOG Yo 30390F9bboom),  joME0bmdols  gobgoms®mgdedyg,  spdgmgg  goLEob
3obgromdsdwyg (74,214,308).

d9EEoymyabol  3g@omedo  ga@@sdag®on  dglsdamgdgmos  msbpsymaogo
30LAYO0L  osabmlBo®gds. 3ydol s@SLEY@o MILEOYJ30> oo bmdol  JolLFol
B0309@0  bodsbos. 353096 5Jgl  dop@ggomgds  0bggdiogdobowdo,  30gdgb@ydo
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The role of magnetic resonance cholangiopancreatography in the
evaluation of the biliary tract diseases

Magnetic resonance (MR) cholangiopancreatography (MRCP) is a relatively new MR
imaging technique that is used for noninvasive work-up of patients with pancreaticobiliary disease.
By using heavily T2-weighted sequences, the signal of static or slow-moving fluid-filled structures
such as the bile and pancreatic ducts is greatly increased, resulting in increased duct-to-background
contrast. Recent studies have shown that MRCP is comparable with invasive endoscopic retrograde
cholangiopancreatography (ERCP) for diagnosis of extrahepatic bile duct and pancreatic duct
abnormalities such as choledocholithiasis, malignant obstruction of the bile and pancreatic ducts,
congenital anomalies.

Since its clinical introduction, already many years ago now, the advance of MRI has not
been stopped or slowed down by technical limitations. On the contrary, technical improvements
have constantly triggered the further spread of MRI into new clinical domains. Magnetic resonance
cholangiopancreatography (MRCP) is often obtained with projective acquisition sequences. The
two approaches each have various advantages, but they are also subject to specific limitations and
artifacts. Continuity information is extremely useful in the interpretation of the pathology of smaller
tubular structures. Particularly if it can be obtained directly without the intermediate step of
tomography, this information constitutes one of the advantages of MRI over ultrasonography and
computed tomography (CT).

MRCP is often considered as a noninvasive alternative to diagnostic endoscopic retrograde
cholangiopancreatograhy (ERCP) because it does not necessitate contrast medium injection,
irradiation, or endoscopic manipulation. However, MRCP is obtained under totally different
conditions, showing images of the ducts in “physiologic” or “pathophysiologic” conditions, in
contrast to ERCP, which is obtained under nonphysiologic conditions, i.e., positive injection
pressure. These differences become particularly obvious in the presence of obstructive lesions. In
addition, MR images differ not only in terms of spatial and time resolution, but also fundamentally
in the physics involved in the imaging process. MRI does not use X-rays to produce images. MRI
relies on the fact that hydrogen nuclei (protons) behave like small magnets. When placed in an
external magnetic field, the protons align along the direction of the field.

There is no doubt that the availability of MR systems equipped with high-power gradients
opens new perspectives in the evaluation of abdominal diseases. While the non-invasive nature of
MRI remains a crucial advantage over other techniques, the introduction of “snapshot” sequences
providing images free of motion artifact in all patients, including those unable to cooperate, has
triggered a more widespread use of this modality. A unique characteristic of state-of-the art MRI is
its unrivaled capability for integrated abdominal imaging. Classic T1- and T2-weighted cross-
sectional imaging, projective cholangiography, can be used within one session if required.

The purpose of this study was to evaluate the accuracy of magnetic resonance
cholangiopancreatography (MRCP) in diagnosis of biliary truct diseases. 586 patients (259 men and
327 women, age ranged: 2 weeks-84 years) underwent MRCP on a 1,5-T (Siemens avanto) and 3,0-
T (Siemens verio). MR cholangiography was performed with t2-tse3d-rst-cor-trig, t2-haste-fs, t1-
fl2d-tra, t2-tse-tra, tl1-fl2d-fs-tra sequences. From more than 586 patients studied with this
technique, we tried to assemble representative images of a large variety of diseases.

186



Magnetic resonance cholangiography technique facilitates visualization of intra and
extraductal structural changes. Magnetic resonance cholangiopancreatography can accurately assess
the level of obstruction and the site of underlying tumor in patients with malignant pancreatobiliary
obstruction, without the risks of endoscopic retrograde cholangiography.

In patients with malignant obstruction, MR cholangiography helped accurately determine the
status of the biliary ductal system by identifying the exact location and extend of the obstruction
and severity of ductal dilatation. In patients with biliary-enteric anastomoses, MR cholangiography
clearly depicted the site of the anastomosis and demonstrated the status of the intrahepatic ducts.
MR cholangiography helped determine whether percutaneus transhepatic cholangiography with
antegrade stent placement or perhaps balloon dilatation, or retrograde cholangiography with stent
placement constituted the more suitable treatment. In patients with bile duct injury MR images were
evaluated for bile duct discontinuity, presence or absence of biliary dilatation, stricture, excision
injury, free fluid. Bile duct excision and stricture were classified according to the Bismuth
classification.

Parasitic diseases of the biliary tract occur frequently in tropical and subtropical areas and cause
high morbidity and mortality. Biliary tree parasites may cause pancreatitis, cholecystitis, biliary tree
obstruction, recurrent cholangitis, biliary tree strictures and some may lead to cholangiocarcinoma.
Successful outcome depends on accurate preoperative diagnosis. MRCP is a noninvasive tool for
the diagnosis of biliary tract parasitary diseases, that can accurately assess biliary tract lumen,
upstream ductal dilatation and exact localization of the obstruction. MRI is a very informative tool
in such difficult cases as intrabiliary rupture. MRI allows accurate diagnosis of ruptured hepatic
hydatid disease on the base of direct and indirect signs and is able to establish a firm preoperative
diagnosis.

Diagnostic features such as calcification or air can therefore be missed on MRCP. The aim
of this study is to provide the interested reader with a comprehensive overview of all the issues
involved in the acquisition and interpretation of MRI of the biliary and pancreatic ducts, not only
from the point of view of the radiologist but also from that of the endoscopist and
gastroenterologist.

On the basis of the better space resolution, MRCP comparing to ERCP is a faster, more precise
and noninvasive method in the diagnosis of the biliary tract diseases. MRCP is highly sensitive for
the biliary stone disease, and it avoids the need for invasive imaging in most patients with suspected
choledocholithiasis. MRCP is the initial imaging tool for the biliary system, with ERCP reserved
for therapeutic indications.
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