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 PynamEc  and  Chtaotie AveaUysEs of

    FetaE Heart Rate  in Fetal Distress
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               SP  KGrmc,
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Computerized elcctroRic fetal iiienitori"g  for
fotal sun'eillance  has been deve]oped for tsvo
dccades. And variabilitv  in the fetal heart rate  is
known  te be a sign of'fetal well-being,  anct  yct
the origin of the variations  remains  unclear.  This
study  incorporated thc nenlinear  and  Chaos
dynamic ana!ytic tcchniqucs ef  phase-space
reconstruction  ",ith  22 fet'a] distress hcart ratc

tracings obtained  from thc prcgnant women  in
labor. Hcart rate  tracings are dividcd into tw'e
groups retrespectively / 1) 5 acidotic fotus
(arterial cerd  pH below 7.20). 2) 17 non-acidotic
fotus (arterial cord  pH  above  7,20). After lo",
pass filtering of  fotal heart ratc,  phase space

attractors were  constiucted  wjth  the niethod  ef

timc delays and  showed  cginractcristics consistellt

with  thosc  of nonlinear  chaotic system. Dclay
tjme, cmbedding  dimcnslen and  correlation

dimension werc  calculated. Isochron rcturn  map

and  inforniation entrep}, resu]tcd in two  groups
being identified, Results indicatcd that control of
fetal heart rate mav  be medelled  as an  nonlincar

or  chaotic  system, and  analytic techniqucs

berrowed frorn the physical sciences  are uscfu]  in
exploring  heart ratc vtiriability,, The diderent

groups could be distinguished amQiig

qua]itativel)' sjmilar fetal heart rate  tracings  may

lead to understanding  of discrepancies bennseen
cvaiuat.ion of monitor  tracing and  neonatal

outcome..
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          [.Obj'('.ctjve' ln the  nc)ivborn  rats  tnodel  of

          u]ii]ateral carotid  artery  ligation "rtth  hypoxia,

          ]ittle is studied  regardlng  clLanges  in carebral

          blood floiv c]tstributior) dui'jng hypoxla-

          ischetnia. Tn the open  chest  inodels "re

          prcviously  examitied  relationship  beLu･ree.n thn

          inj'ection route  (RN' or  IJi,･T) and  clistribution

          pattern, result,irig in exc]uslve  accuinulaLion in

          the lungs lti ease  of  RV  in.iftct･ lor],, ln the presant

          study,  xve  st,ep for"rard to iniect colorecL

          rnic:rc'isphere.s perei.itai',･e.oiisly inte LV  in a blind

          IasbEori and  obsenred  blood flo"J distributlons.

          [Method] 7-day-oid  "･'istar ral.s  (n-12) xx･'are

          LJsed. M'e irticictecl colorec'j  microspheres

           (O.05ml, 15 LL m  diameter, 2t")O,OOO sphcres)

          percut,aneously into LV' with  a 27G  noedle.

         After c)uthanasfa,  the cc]t'ebral cortex,  ILings ancl

         kldnev. s  were  extracted  arid ]nicrospheres  ivere

         counteci  follo".ing thc standarc[  procedures

         un(ier  a microscope.  [Rosult[' XVe succeedc}d  in

         I.V in.ioct[on in 92%  (111].2). OrLe experirnenr

         showeci  substana.ial  accurniilatjon  in tl'Le lungs,

         Lvhieh  xvas  ornitted  froin the further ana]yses,

         Microsl)heres were  accurnulat.ed  in the ce.rebral

         cortex  (28 sphereslnng),  kidne.vs (27' spheres/

         mg),  amd  lungs (7 sph･eres/mg).  No  distrF

         bution dlffo.ren.ce was  obseived  bet-,een the

         right  aricl lefL side. [Conelus.ionl F'erc'utaneous

         colorc'td  n'iicrosphercs  injection can  be app]tec/1

         to  nieasure  cerebral  blood flow  clisiribution

         pattern  in the r]e"rbc)rn  rats.


