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Clinical-dopplerographic correlations of brain's hypoxic-
ischemic injury in newborns
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ABSTRACT

Hypoxic-ischemic encephalopathy encompasses a spectrum of neuropathologic and neurologic features that comprise a major
portion of neonatal neurology. Hypoxic causes deep metabolic, cerebrovascular and brain’s organic disorders which are the
reasons of severe neurological disturbance. The aim of our study was to determine the injurious affect of hypoxic-ischemic
factors on the newborns brain, the correlations of clinical-dopplerografic patterns and prognosing CNS disorders. We have
observed 198 full-term neonates by clinico-dopplerografically. The ultrasonic investigation was produced on the devices of
"SIEMENS SONOLINE ELEGRA" and " LOGIC 700". Katamnestic period covered 1,5-2 years. CONCLUSION: 1.The
decreased parameter of PI pulsatility index presents the high risk of development of brain hypoxic-ischemic injury. 2.Stable
dopplerografic pathological patterns indicate severity of brain injury and poor prognoses. 3.Color flow mapping represents the
high effective method for estimation the degree of brain's hypoxic-ischemic injury and prognosing the course of disease.
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newborn

spectrum of neuropathologic and neurologic

features that comprise a major portion of neonatal
neurology. This encephalopathy is the major cause of
neurologic morbidity in the full-term infants. Factors cause
brain’s organic disorders which are the reasons of severe
neurological disturbance.

I Iypoxic-ischemic encephalopathy encompasses a

Hypoxic causes deep metabolic and cerebrovascular
disorders and is due to different kinds and severity of
clinical manifestation of central nervous system injury
[3,4].

Volpe [2] have shown that vascular autoregulation in the
human newborn is very sensitive to perinatal asphyxia.
Infants who by most criteria would be considered to have
sustained minimal or even no significant hypoxic-ischemic
insult exhibited impaired vascular autoregulation.
Disturbance of feto- placental blood circulation cause
hypoxia, hypercapnia, acidosis, due to which develops
cerebral ishemia and disorders.

It is difficult to establish frequency of hypoxic-ishemic
encephalopathy because there is no exact criterias for
this disease. Frequency of hypoxic-ishemic encephalo-
pathy in Georgia reached 35/1000 newborns in 2001
year [1].

Neurological examinations, such as: neurosonography,
doplerography evoked potentials EEG neuroradiological
researches and others give us the opportunity to establish
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exact cerebral injuries. Due to that patients will be
recieved adequate treatment, which predicts severe
cerebral disorders.

In global cerebral ischemia the deep cerebral structures
of the basal ganglia, thalamus and hyppocampus are
tended to injury because of less or absent collateral blood
flow compared with the cerebral cortex [2,5].

In the cerebral cortex of full-term neonates, border zones
between the major artery territories (anterior, middle and
posterior cerebral arteries) and the subcortical border
zones within each vascular territory are tended to injury in
global ischemia.

The aim f our study was to determine the injurious affect
of hypoxic-ischemic factors on the newborns brain, the
correlations of clinical-dopplerografic patterns and
prognosing CNS disorders.

The ultrasonic investigation was produced on the devices
of "SIEMENS SONOLINE ELEGRA" and " LOGIC 700". In
neonatal period the investigation was produced once per
10 days, later -once per month. Katamnestic period
covered 1,5-2 years.

We have observed 198 full-term neonates at Pediatric
Clinic of Thilisi State Medical University. The patients
profile was (Fig.1): male - 102, female - 96; by age 1-3
days 48 patients, 4-7 days 74 patients and 8-10 days
66 patients.
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Fig.1 Patient profile.
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After clinical investigations along with neurosonography
cerebral hemodynamic was examined by using Color
Flow Mapping dopplerography, which permitted to
measurement the resistent index (RI), pulsatility index (PI),
systolic and diastolic velocity in the cerebral anterior,
middle, posterior and intracranial basilar arteries.

By clinical manifestation of CNS injury the patients in
neonatal period were divided into three groups
according to the course of disorder: | gr. - mild , Il gr. -
moderate and Il gr. - severe.

Clinical syndromes in each group were: | gr. - MILD-68
patients: Apgar scale - 7-8 scores 68, Neuroreflex
excitability syndrome 57,

Suppression syndrome changing with excitability 9, Low
threshold of Moro reflex 39,

Motor hyperactivity 61, Pyramidal deficit syndrome 49.
Il gr. - MODERATE-98 patients:

Apgar scale - 6-7 scores 98, Suppression syndrome 58,
Neuroreflex excitability changing with suppression 69,
Hypotonia 27, Epileptic syndrome 18, Cranial nerves
impairment 32,

Hypertension syndrome 65. lll gr. - SEVERE-32 patients:
Apgar scale- 34 score 32,

Sopor 20, Coma 12, Relapsing epileptic syndrome 28,
Status epilepticus 6, Cranial nerves impairment 29, Rough
hypo- hypertonia 27.

Ultrasound investigation indicated normal dopplero-
graphic patterns in mild cases of hypoxic encephalo-
pathy, pathological patterns were observed in 30 per
cent of moderate patients. These patterns reflect changes
of both: blood flow velocity and indexes. These disorders
were transient. In all severe cases were revealed robust
and rough changes of dopplerographic patterns. In 8
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cases from the third group of patients were revealed
significant  deterioration of dopplerografic patterns
(fluctuative blood flow, significant decrease of pulsatility
index Pl and et.), which were connected with cerebral
autoregulation failure. All this cases had lethal outcome.

Clinical outcome was following: In the | group: recovery
— 48 p., minimal cerebral dysfunction 28 p., In the Il
group: recovery — 12 p., minimal cerebral disfunction
16p., motor impairment 17 p., epileptic syndrome 10 p.,
mental retardation 8 p., hydrocephalic syndrome 11 p.; In
the Il group: minimal cerebral disfunction 2 p., cerebral
palsy 7 p., epileptic syndrome 12 p., motor impairment 6
p., hydrocephalic syndrome 5 p.

Significant evidence was, that decrease of Pl pulsatility
index preceded the development of neurosonografic
patterns of brain injury and clinical manifestation. The
increased parameters of Rl resistent index was observed
in patients with intracranial hypertensy.

Complete recovery and minimal cerebral impairment
were observed in those patients, who had normal
ultrasound patterns or transient disorders in neonatal
period. Conversely, leicomalacia or deep injury of CNS
took place in that group of patients, where was found
refractory stable disorders of dopplerografic criteriq,
especially diastolic velocity.

Conclusion: 1. The decreased parameter of Pl pulsatility
index presents the high risk of development of brain
hypoxic-ischemic injury.

2. Stable dopplerografic pathological patterns indicate

severity of brain injury and poor prognoses.

3. Color flow mapping represents the high effective
method for estimation the degree of brain's hypoxic-
ischemic injury and prognosing the course of disease.
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Kaunnuko-nonmieporpagpuyeckue KOppeasiiui THNOKCHYeCKH-
HIIEMHUYECKOTr0 MOBPEKICHUS F0JOBHOIO MO3ra Y HOBOPOKICHHBIX

T'eopeuti Hampuawseunu, Hana Xauanypuose, Hana Kananaoze, Hana I'enaose, I'usu Tyxaweunu

Kadenpa nerckoit HeBposoruu TOMINCKOTO IOCYAapCTBEHHOI'O MEAMIIMHCKOTO YHHMBEpTHTETa, [ py3us

PE3IOME

['Mnokcuyeckun-nwemuyeckas aHuedanonatusa obbeguHAET CNekTp HEBPOSOTNMYECKUX HapyLIeHWR, COCTaBSALWMX GOMbLUYK YacTb
HeoHaTanbHOW HeBponorun. MMnokcust BbI3biBaeT Tsxernble meTabonuueckve n LepebpoBacKynsipHble HapyLUEHWs, OpraHuyeckue
ropakeHUs rofIoBHOrO MO3ra, onpefensaT pa3BuTMe TSHKenNbIX HEBPONOrMYeCcKUxX HapylueHui. Lienbio paboTkbl sBNsnock nccneposaxHne
KMWHUKO-AOMNMNEPOBCKUX KOPpensiuMnm AOns NporHo3vpoBaHWs BO3MOXHOCTM pasBuTusi HapyweHui B LIHC. O6cnepoBaHo 198
[OHOLLUEHHbIX HOBOPOXAEHHLIX C MPOBOAEHMEM KNMHMKO-gonnneporpaduyecknx. ConocTaBneHwin ynbTpasBykoBoe obcnefoBaHue
npoBoaunock Ha annapaTax "SIEMENS SONOLINE ELEGRA" n "LOGIC 700". KatamHe3 coctaensn 1,5-2 roga. BeiBogbl: 1. Huskne
nokasaTenu MynbCaLuMoOHHOro MHAEeKca NpeacTaBnsAloT GONbLUON PUCK Pas3BUTUS MMMNOKCUYECKU-UweMmyeckoro nospexaexus LIHC. 2.
PedpaktepHble natonornyeckve gonnneporpaduyeckue natrepHbl KOPPENUPYIOTCH C TSXENbIM MOBPEXAEHWEM FONOBHOrO Mo3sra. 3.
LiBeTHoe ponnneporpacduyeckoe CKaHMPOBaHWE WMEET BbICOKYI AWNArHOCTUYECKYI PaspelunMOCTb AN YCTaHOBMEHWS CTEeNeHHM
TMNOKCUYECKU- NLLEMUYECKOTO MOBPEXAEHNST TOMOBHOMO MO3ra U NPOrHO3MpoBaHusi ncxofa 6onesHu.

KioueBsle cyoBa: I'MIIOKCUYECKM-MIIEMUYECKAsS SHIepasonarus, [IyJIbCalMOHHELN MHIOEK, IOONIJIEPD,
HOBOPOXIEHHEIE
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