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Hypoxic Ischemic Encephalopathy វ ��ល�ពៃនប��

ករណីេនះ�នរហូតដល់ ៦/១០០០ �រកេកីត�គប់ែខែដលេ�រស់
មូលេហតុចម�ងៃនវ �បត�ិែផ�ក�បព័ន��ប�ទេលី�រកក�ងុៃផ� �នមួយ�គបួនែដល�រកេកីតមករកេ��មួយ
ពិ�រ�ព�អចិៃ�ន�យ៍

មូលេហតុចម�ងៃនវ �បត�ិែផ�ក�បព័ន��ប�ទេលី�រកក�ងុៃផ� �នមួយ�គបួនែដល�រកេកីតមករកេ��មួយ
ពិ�រ�ព�អចិៃ�ន�យ៍ 

Hypoxia or Anoxia: �រខ�ះ ឬ �� នអុកសីុែសន�គប់��ន់
Hypoxemia: ��រខ�ះ ឬ �� នអុកសីុែសន�គប់��ន់ក�ងុ�ម ឬ ខួរក�ល
Asphyxia: �វ�បត�ិៃន�រប��ូនអុកសីុែសនមិន�គប់��ន់ �មរយៈសុក ឬ បណ�ូ រឧស�័នៃនសួត�ត�វ�ន
ស�មបស�ម�ល ឬប��ប់�ងំ�ស �ង (gas exchange)
Ischemia: �វ�បត�ិៃនលំហូរ�មមិន�គប់��ន់េ�ចិ��ិមសរ ��ង�េផ�ងៗក�ងុេ�ះ �ប់ប��ូល អុកសីុែសន
និង�រ�តុមួយចំនួន 

Hypoxic
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និយមន័យ 

Perinatal Asphyxia សំេ�េលីវ �បត�ិៃនបណ�ូ រឧស�័នក�ងុអំឡុងេពលឈឺេ�ះស��លដំ�ក់�លទី១
និងទី២ ែដល�េហតុេធ�ី�រកក�ងុៃផ�ខ�ះអុកសីុែសនក�ងុ�ម (hypoxemia) និង េកីនេឡងីឧស�័ន�បូនិក
(hypercapnia)។
េគ�ស់ acidosis េលី�រកក�ងុៃផ�េ�យ arterial blood gas (ABG) យកេចញពីសរៃស�ម
និយមន័យរបស់ Acidosis របស់�រកក�ងុៃផ�គឺ pH <7.0 េហីយ Acidosis ក�មិតេនះ�ចផ�ល់ផលប៉ះ
�ល់បន�ិចបន�ួចដល់ខួរក�ល 
Perinatal Asphysia គឺ��ររមួប��ូលរ�ង hypoxia hypercania និង metabolic acidosis
េ�ង�ម American Academy of pediatrics  Perinatal Asphyxia គឺ
pH <7.0 េចញពី umbilical artery �មួយនឹង base deficit <10mEq/L 
�រកេកីតមកប�� ញ�ស�� ប៉ះ�ល់ដល់�បព័ន��ប�ទ �ត�វគិតដល់ Hypoxia Ischemic
Encephalopathy (HIE)
�មួយនឹងវត��នសរ��ង�េខ�យេ�ចីនកែន�ង(�បព័ន�សរៃស�មេបះដូង, តំរងេ�ម…) 

និយមន័យ (WHO)  

គឺ��រ�ត់ដេង�ីមរបស់�រកេទីបនឹងេកីតេចញពីៃផ��� យ�� មៗ
WHO/NNF – Apgar 0-3 រយៈេពល 1 minute � severe asphyxia, និង 4-7   រយៈេពល 1
minute � moderate asphyxia
NNF �នេ�យនិយមន័យ: Asphyxia គឺ��រ�ត់បង់�រយំរបស់�រកេទីបនឹងេកីតរយៈេពល១�ទី
េហីយករណីធ�ន់ធ�រ Severe asphyxia �នរយៈេពល៥�ទី 

The National Neonatal Perinatal Database  (NNPD) 

Moderate asphyxia �រដកដេង�ីមយឺត�ងធម�� ឬ Apgar score 4-6 េពញ១�ទីប�� ប់ពី
ស��លរចួ
Severe asphyxia គឺ��រ�ត់ដេង�ីម ឬ Apgar score 0-3 េពញ១�ទីប�� ប់ពីស��លរចួ
Perinatal /neonatal depression ��រពណ៌��ក់ព័ន�េ�នឹង�រពិនិត��� ល់េលី�រកេទីបនឹង
េកីតេ��យុ១េ�៉ងដំបូង
�នេ�គស�� ដូច�ងេ��ម៖

វ�បត�ិ�� រតី
ទន�ច់ដំុខុសធម�� 
ប៉ះ�ល់េលីមុខ�រដកដេង�ីមេ�យខ�ួនឯង និង �បព័ន�សរៃស�មេបះដូង
ប�� េនះ�� នទំ�ក់ទំនង�មួយ�� ន�ពមុនេពលស��ល េ��យេពលស��ល �រពិនិត��រក
េ��យស��ល
�រពិនិត��ម �រថតឆ�ុះ ឬ electroencephalograms (EEGs) េទ  

ប�� ប់ពី�រក�ន�យុ១េ�៉ងដំបូង 



Neonatal encephalopathy គឺ�ជំងឺប៉ះ�ល់ដល់�បព័ន��ប�ទ ែដល�រក�នស�ព�� ក់ចុះែផ�ក
�� រតី រមួ�មួយមុខ�របស់ខួរក�លក�� ល (brainstem) និង�រប�� អវយវៈមិនដំេណីរ�រ

មិន�នមូលេហតុ�ក់�ក់�មួយ�ត�វ�នរកេឃីញៃនជំងឺេនះេទ េហីយេ�គស�� �បព័ន��ប�ទែដល
ប�� ញេនះក៏មិន�នប�� ក់ពី�ពធូរ��លែដរ។ មូលេហតុៃន�របង�ជំងឺេនះ�ចមកពី �� យេ�បី��ស់
�� ខុំសអំឡុងេពល�នៃផ�េ�ះ ឬ �រចុះស�រ

Hypoxic-ischemic encephalopathy (HIE)  

និយមន័យរបស់ encephalopathy ែដល�នបក��យ�ងេលី �នទិន�ន័យច�ស់�ស់េដីម��ី�ំទពី
មូលេហតុបង�ៃនជំងឺេនះ
Hypoxic-ischemic (HI) brain injury សំេ�េលី�រប៉ះ�ល់ៃន�បព័ន��ប�ទ �ម     រយៈ hypoxia
ឬ ischemia េយីង�ចដឹង�មរយៈ
ពិនិត��មរក�រ�តុគីមីដូច� serum Creatininekinase brain bound (CKBB)
electrophysiologic (EEG), 
របូ�ព��ស� (head ultrasonography [HUS], magnetic resonance imaging [MRI],
computed tomography [CT]), 
លក�ណះមិនធម��របស់�រកេទីបនឹងេកីត 

មូលេហតុ 

�រកេកីត�គប់ែខ�ច�ន Asphyxia �ងំពីេ�ក�ងុេ�ះ ឬ អំឡុងេពលកំពុងស��ល េនះ�លទ�ផល
ៃនវ�បត�ិបណ�ូ រឧស�័នែដលឆ�ង�ត់ សុក 

�រផ�ល់អុកសីុែសនមិន�គប់��ន់
�រដកឧស�័ន�បូនិក (CO2) និង អី�ត�ែសន (H2) េចញពី�រក

ក�ងុអំឡុងេពលស��លេហីយ មូលេហតុៃនជំងឺ�ចប�� លមកពីប��  សួត េបះដូង និង �បព័ន��ប�ទ 

ក�� �បឈមៃន�រេកីនេឡងី Asphyxia ក�ងុអំឡុងេពលឈឺេ�ះស��ល

អុកសីុែសន(O2) �� យផ�ល់មិន�គប់��ន់
�រថយចុះលំហូរ�មពី�� យេ�សុក
�រថយចុះលំហូរ�មពីសុក េ� �រកក�ងុៃផ�
វ �បត�ិបណ�ូ លឧស�័នឆ�ង�ត់សុក ឬ សរ��ង�ក�ងុខ�ួន�រក
ក�� ត�ម�វ�រអុកសីុែសនខ�ស់ខុសធម��របស់�រកក�ងុៃផ�

មូលេហតុ �ច�នេ�ចីនដូច�ងេ��ម: 

គំនិត�មុន (Preconceptual)
�� យ�ន�យុេ�ចីន
IDDM
ជំងឺ�កេពញទីរ �អីូត (Thyroid disease)



ទទួល�រព��លេដីម�េី�យ�នកូន (Fertility Treatments)
ក�� ប�� លមកពី�� យ៖
ជំងឺេលីសសំ�ធ�ម
ស�� ធ�ម�បេពក
ជំងឺឆ�ង (chorioamnionitis)
Hypoxia េ�យ�រប�� សួត េបះដូង ជំងឺទឹកេ�មែផ�ម ជំងឺសរៃស�មរបស់�� យ និង�� យេ�បី�រ�តុ
cocaine 

មូលេហតុ �ច�នមូលេហតុេ�ចីនដូច�ងេ��ម:

ក�� ប�� លមកពីសុក ៖
សុកខុសទី�ងំ (Abnormal placentation)
រេបីកសុកមុនស��ល (Abruption)
�មេ�ចិ��ឹមមិន�គប់��ន់ (Infarction)
Fibrosis

រែហ�ត់ស�នូ (Uterine rupture)
ប�� េ��ះ�� ក់ៃនទងសុក៖

ទងសុក�ន�ម�ត់ស�នូ (prolapse), 
ទងសុករ ុ�ែផ�ក�មួយៃន�រកក�ងុៃផ� (entanglement) 
ចំណងៃនទងសុក (true knot)
�រសង�ត់េលីទងសុក (compression)

�ពខុស�ប�កតីៃន umbilical vessels
ឧបករណ៍ (Instrumentation)
ក�� ប�� លមកពី�រកក�ងុៃផ� (Fetal factors)៖

ជំងឺេស�ក�� ងំ (Anemia)
ជំងឺឆ�ង (Infection)
ជំងឺ�ច់ដំុេបះដូង (Cardiomyopathy)
ជំងឺេហីមៃន�រកក�ងុៃផ� (hydrops)
ជំងឺេបះដូងែដលប៉ះ�ល់ដល់លំហូរ�ម (severe cardiac/ circulatory insufficiency)

ប�� �រកអំឡុង�យុ១ែខដំបូង (Neonatal factors)
ជំងឺេស�ក�� ងំប�� លពីេបះដូងពីកំេណីត (cyanotic congenital heart disease), 
ជំងឺេលីសស�� ធ�មពីកំេណីត (persistent pulmonary hypertension of the
newborn) (PPHN),
ជំងឺ�ច់ដំុេបះដូង (Cardiomyopathy)
neonatal cardio-genic and/or septic shock 



េ�គវ �ទ� (Pathophysiology) 

Hypoxia-ischemia េធ�ីេ�យ�នសរ�រវ �ទ�មួយចំនួន និង �រ�� ស់ប�ូរជីវគីមី (biochemical
alterations)
ផលវ��កៃន cerebral ischemia �ប់ប��ូល �រដកហូតៃន energy substrates និង អុកសីុែសន
(oxygen), អសមត��ពក�ងុ�រស�� តៃន�រ�បមូលផ�ុំ, វ �បត�ិៃន�រសំេ�គ(potentially toxic
metabolites).
លំហូរ�មៃនចរន�ខួរក�ល (Cerebral Blood Flow) និង �មពលៃន�រសំេ�គ (energy of
metabolism)
Excitotoxicity
Oxidative Stress
�ររ�ក(Inflammation)
េ�សិ��� ប់�ម�រកំណត់ (Apoptosis)

លំហូរ�មខួរក�ល និង �រសំេ�គ�មពល Cerebral Blood Flow and Energy
Metabolism 

�ររ��នៃន cerebrovascular autoregulation - �ក�� សំ�ន់ក�ងុ បង�រេ�យ�ន neonatal
hypoxic-ischemic brain injury
េគ�នទទួល�� ល់�ទូេ�� �រកេកីតមិន�គប់ែខ�ន “ស�� ធអកម� (Pressure-Passive)” ៃន
ចរន��មខួរក�ល។ េហីយេបីេ�ះ� �រកេកីត�គប់ែខក៏េ�ែត�បឈមនឹង �រចុះេខ�យៃន
cerebrovascular autoregulation និង �ព�យរងេ��ះេធ�ីេ�យ�ន cerebral ischemia
�មួយនឹង�រែ�ប�ប�ល�បព័ន�ស�� ធ�ម

Injury



លំហូរ�មខួរក�ល និង �រសំេ�គ�មពល Cerebral Blood Flow and Energy
Metabolism 

�មួយនឹង�រសេង�ប asphyxia, គឺ�
�រេកីនេឡងីបេ�� ះ�សន�, អមេ�យ�រថយចុះៃនច�� ក់េបះដូង (HR)
�រេកីនេឡងីក�មិត��លៃនស�� ធ�ម(BP)
�រេកីនេឡងី central venous pressure (CVP)
សំ�ន់មិន�ន�រ�� ស់ប�ូរ�មែដល�ច�ច់េចញពីេបះដូង (cardiac output or CO)
អមេ�យ�រែចក�យេឡងីវ �ញៃន CO �មួយ�រេកីនេឡងីៃនលំហូរ�មេ��ន់ ខួរក�ល េបះដូង និង
�កេពញ adrenal (diving reflex) 
�មួយ�រអូសប�� យ asphyxia, �ចេធ�ីេ�យ�ត់បង់ pressure autoregulation និង CO2
vasoreactivity
�� ន�ពេនះ�ច�េំ�យ�ន�ររ��នក�ងុ�រប��ូន�មេ�ខួរក�ល, �ពិេសសេ�េពលែដល�ន�រ
�ក់ព័ន�នឹងសរៃស�មេបះដូង�មួយនឹង�រថយចុះស�� ធ�ម និង �រថយចុះ cardiac output 
�រផ�ត់ផ�ង់ glucose មិន�គប់��ន់ ឬ alternates substrates េដីរតួ�ទីសំ�ន់ in hypoxic-
ischemic neuronal cell death
េ�ះបី�ត�ម�វ�រសំេ�គៃនខួរក�លសំ�ប់�រក �ប�ងមនុស�េពញវយ័ក៏េ�យ ែតក�ងុអំឡុងេពលខួរ
ក�លលូត�ស់េល�ន ពិេសសេពលជំុវ �ញកំេណីត ត�ម�វ�រសំេ�គ (metabolic) េកីនេឡងី។ 
�រអភិវឌ�ខួរក�ល �ត�វ�នផ�រ�� ប់�មួយនឹង �រ�� ស់ប�ូរពី សមត��ពក�ងុ�រេ�បី glucose និង
ketones � energy substrates សំ�ប់�រកេទីបនឹងេកីត ប�� ប់ពី�� នglucose ផ�ល់ពី�� យ។
ខួរក�លមិន�ន់េពញវយ័ (immature brain) �ចេ�បី lactate ��បភពសំេ�គជំនួស�នេពលខ�ះ
និង ផលប៉ះ�ល់អវ�ជ��នៃន�រ�បមូលផ�ុំ lactate ប�� ប់ពី hypoxia-ischemia �ត�វ�ន�ត់បន�យ
សំ�ប់�រកេទីបេកីតេបីេធ�ប�មួយមនុស�េពញវយ័។ 
�រថយចុះៃនលំហូរ�មខួរក�ល លទ�ផលេ�យ anaerobic metabolism និង េ�សិ�ប�ជ័យក�ងុ
�រផលិត�មពល េ�យ�រ�រេកីនេឡងី េ�យ�រែត�របេង�ីន�រេ�បី��ស់ glucose េ�ក�ងុខួរក�ល



និង �រ�� ក់ចុះៃនកំ�ប់ glycogen, phosphocreatine, និង adenosine triphosphate (ATP)

Excitotoxicity 

Glutamate �ចជំរញុេ�យ�នសកម��ពេលីamino acid receptors
Excitatory amino acid neurotransmission េដីរតួ�ទីសំ�ន់ �រអភិវឌ�ខួរក�ល �រេរ�ននិង
�រចង�ំ
អង��តុសំ�ន់ៃន�ង�យ �ត�វ�នេលចេឡងីក�ងុរយៈេពល 30��  ំកន�ងមកេនះ េហីយ�នចង�កង�
ឯក�រៃនសកម��ពេលីសក�មិត របស់ excitatory amino acid receptors (i.e., excitotoxicity)
�មួយ�ររមួចំែណកេធ�ីេ�យ�ន neurodegeneration ក�ងុជំងឺវ �បត�ិ�បព័ន��ប�ទ (neurologic
disorders) �ស�ច��ល ឬ �ុៃំរ 
�រសំេ�គពីរ�� ប់�៉ងជិតស�ិទ� រមួចំែណក�រេកីនេឡងីischemia-induced ក�ងុ synaptic
glutamate:
េកីនេឡងី�រហូរេចញពី presynaptic nerve terminals
�រខូច�តៃន�រ�ប់យកេឡងីវ �ញពី glia និង neurons 
�រេកីនេឡងីដំបូងៃនលំហូរេចញគឺ ស�មបស�ម�លពី calcium dependent �មរយៈ�រេធ�ីសកម�
�ពេលីvoltage-dependent calcium channels
ប�� ប់មក calcium-independent ហូរេចញ�ត�វស�មបស�ម�លេ�យមុខ�រប��� សៃន glutamate
transporters  
�រដក glutamate េចញពី synaptic cleft ��ស័យ�ចម�ងេលី energy-dependent
glutamate transporters, ែដលសំបូរេ�េ�យ glial

Insult



ដំេណីរ�រេ�គសរ�រវ �ទ��មួយ (pathophysiologic process) ែដលបន�យ�មពល �រផ�ត់ផ�ង់
(e.g., hypoxia-ischemia, hypoglycemia, prolonged seizures) រ��ន mechanisms�ងំ
េនះ និង លទ�ផលេធ�ីេ�យេកីនេឡងីsynaptic glutamate accumulation
The NMDA receptor �ត�វ�នប�� ញក�ងុ�រអភិវឌ� ខួរក�លេធ�ប នឹង ខួរក�ល មនុស� េពញវយ័
េ�ក�ងុ�រកំណត់ៃន hypoxia-ischemia, NMDA receptor �រេធ�ីសកម�ហួសេហតុេធ�ីេ�យ:

�រហូរចូល�រ�តិសូដ�មូ និង ទឹកេ�ចីន
េ�សិ�េហីម
េកីនេឡងីកំ�ប់�ល់ស�មូក�ងុេ�សិ� និង�នទំ�ក់ទំនង�មួយដំេណីរ�រមិន �ប�កតីៃនមីតូខុង�ដី 
េកីនេឡងី nitric oxide production, 
េកីនេឡងី phospholipid turnover 
�រ�បមូលផ�ុំ�រ�តុពុល free fatty acids,
េ�សិ��� ប់េ�យ apoptotis ឬ necrosis 

េ�ះ��៉ង�ក៏េ�យ ischemia និង �រប�ជ័យ�មពល (energy failure) ក៏ប�� លឱ��ន in
cation influx by non-NMDA-mediated mechanisms

Oxidative Stress  

Hypoxic



Oxidative stress ពិពណ៌�អំពី�រ�� ស់ប�ូរក�ងុ cellular milieu ែដល�លទ�ផលៃន�រេកីនេឡងី
free radical production � លទ�ិ ផល ៃន oxidative metabolism េ�េ��ម�� ន�ព�ជំងឺ
លទ�ផលៃន�រមិនដំេណីរ�រៃនមីតូខុង�ដីគឺ� �រ�បមូលផ�ុំsuperoxide 
Excitotoxicity ប�� លឱ��ត់បង់�មពល, �រមិនដំេណីរ�រៃនមីតូខុង�ដី និង �រ�បមូលផ�ុំៃន
cytosolic calcium, �េំ�យ�ន�រ�បមូលផ�ុំៃន free radicals, ដូច� Superoxide, nitric
oxide derivatives និង the highly reactive hydroxyl radical
�មួយនឹង�រ�នអុកសីុែសនេឡងីវ �ញ (reoxygenation), mitochondrial oxidative
phosphorylation គឺេកីនេឡងីេលីសលប់ និង �រ�បមូលផ�ុំ reactive oxygen species
�រ�រ�រ�ប�ងំអុកសីុតកម��ងក�ងុ �ត�វ �ន អស់  និង free radicals បំ�� ញ�រ�តុេ�សិ��េ�ចីន
េ�យ�� ល់(lipids, DNA, protein) និង �ច�នសកម��ពេលី pro-apoptotic pathways 
�រសំេ�គ Nitric oxide �នទំ�ក់់ទំនងរ�ង excitotoxicity and oxidative injury េ�ក�ងុ
hypoxic ischemic brain injured
Hypoxic-ischemic េកីនេឡងី�របេង�ីត nitric oxide �នអត��បេ�ជន៍�េ�ចីន និង ផលរ��នែដល
Early endothelial NO គឺ�រ�រេ�យ�រែថរក� លំហូរ�ម, ែត មុន neuronal NO និង េ��យ
inducible NO គឺ neurotoxic by promoting cell death

�ររ�ក Inflammation 

Cytokines ែដល�ត�វ�ន�ប់�ក់ព័ន��៉ង�� ងំ �អ�កស�មបស�ម�លៃន�ររ�កខួរក�លេលី�រកេទីប
េកីត �ប់ប��ូល�ងំ interleukin (IL)-1b, tumor necrosis factor (TNF)a, IL-6,and
membrane co-factor protein-1
ប�� ប់ពី asphyxial episode, េយីងេឃីញ�នេ�ចីនៃន plasma cytokines

របួសេលី endothelium
របួស�� មៗេលីសរ ��ង�មួយចំនួន ដូច�ខួរក�ល េ�យប៉ះ�ល់ដល់ blood–brain barrier 

Apoptosis 

Apoptosis គី��រអភិវឌ�ន៍របស់ខួរក�លធម��, ែត�រអភិវឌ�ន៍េនះេធ�ីេ�យ�នរបួសដល់�ច់ខួរ
ក�លពិេសស neonatal hypoxia-ischemia និង stroke
 Immediate neuronal death (necrosis) �ចេកីតេឡងី េ�យ�រែតintracellular osmotic
េលីសលប់។ 
�រពន�រេពល�រ�� ប់ៃនេ�សិ�ខួរក�ល neurons (apoptosis)េកីតេឡងីេ�យ�រ�រ�គប់�គងមិន
�នៃនសកម��ព enzymes និង second messenger systems ក�ងុេ�សិ�

Ca2+-dependent lipases, proteases, and caspases); 
�ររ��នៃន mitochondrial respiratory electron chain transport; 
generation of free radicals and leukotri-enes; 
generation of nitric oxide (NO) through NO synthase; and �រថយចុះៃន�រក�ទុក
�មពល. 

ផលប៉ះ�ល់ដល់ខួរក�លៃន HIE 



�រកមិន�គប់ែខ៖
Selective subcortical neuronal necrosis
Periventricular leukomalacia
Focal/Multifocal ischemic necrosis
Periventricular hemorrhage/infarction

�រក�គប់ែខ
Selective Subcortical Neuronal necrosis
Status Marmoratusof basal ganglia and thalamus
Parasagittal cerebral injury
Focal/Multifocal Ischemic cerebral necrosis 

េ�គវ �និច�័យ 

�រ�យតំៃល
Apgar scores �ប  និង �ត�វ�រសេ��� ះេ�ក�ងុបន�ប់ស��ល �េរ�ងធម��ែតមិន�ន់ដឹងពីមូលេហតុ
បង�រច�ស់េទ
លក�ណៈពិេសស�េ�ចីនៃន Apgar score ែដល�ក់ទងនឹង cardiovascular integrity និង មិន�ក់
ព័ន�នឹងមុខ�រ�បព័ន��ប�ទេទ ��ប�� លមកពីasphyxia។

�រសន�ិ�� នេ�គ 

េ�គវ �និច�័យ �សេដ�ងសំ�ប់�រកេកីត�គប់ែខ ែដល�ន Apgar score <3 រយៈេពល >10�ទី
�នdepression from maternal anesthesia or analgesia

depression េ�យ�រ�រ�ក់�� សំន�ំ�� យ
�ន�រប៉ះទង�ិច
ជំងឺឆ�ង
ប�� េបះដូង ឬ សួត
Neuromuscular
វ �បត�ិ�បព័ន��ប�ទេផ�ងេទ�ត ឬ �ពមិន�ប�កតីពិកំេណីត
េបី Apgar score  >6 រយៈេពល 5 �ទី, perinatal asphyxia មិនទំនង�មូលេហតុេទ។ 

ទងផ�ិតនិងឧស�័នពី�មេលីកទី១ 

លក�ណៈវ �និច�័យ�ក់�ក់ៃនឧស�័ន�ម ែដលប�� ក់� asphyxia េធ�ីេ�យខូច�ត�ច់ខួរក�លគឺមិន
��កដ�ប�
វ�បត�ិ pH និង base េចញពីទងសុក ឬ blood gas េលីកទី១ �ចេ�យដឹង�នេ�ចីន
ក�ងុ�រសិក�មួយៃន�រចុះកំេ�េលី�រកេទីបេកីត (hypothermia for neonatal HIE) severe
acidosis �ត�វ�នកំណត់� pH <7.0 ឬ base deficit <16 mmol/L 



�រសង�័យែបបគ�ីនីក 

សង�័យ HIE in encephalopathic េលី�រកេទីបេកីត�មួយនឹង�បវត�ិ fetal និង neonatal
distress �មួយនឹងលទ�ផល�មប�� ក់� asphyxia
�រេធ�ីេ�គវ �និច�័យមិន�ត�វេមីលរ�លងក�ងុ scenarios ដូច�

meconium aspiration,
pulmonary hypertension,
birth trauma
fetal–maternal hemorrhage

�រសង�័យែបបគ�ីនីក 

ពិ�រ��� Asphyxia/HIE �បសិនេបី:

1. Prolonged (>1 hour) antenatal acidosis
2. ច�� ក់េបះដូង�រកក�ងុៃផ�<60 beats/minute
3. Apgar score <=3 េលីស ឬ េស�ី10 �ទី
4. �ត�វ�រ positive pressure ventilation េលីសពី 1 �ទី ឬ �រយំេលីកដំបូង េលីសពី 5 �ទី
5. �ន�រ�ប�ច់អំឡុងេពល 12 េ� 24 េ�៉ង ៃន�យុ
6. Burst suppression or suppressed background pattern on EEG or amplitude-

integrated EEG (aEEG)

េ�គស�� ៃន�បព័ន��ប�ទ 

The clinical spectrum ៃន HIE �ត�វ�នពិពណ៌��� ��ល មធ�ម ឬធ�ន់ េ�យ (Sarnat
stages ៃន HIE).
EEG �ន�បេ�ជន៍
Encephalopathy 

�ត�វែត�ន�� រតី�� ក់ចុះ េ�ះេ�ក�ងុក�មិត ��ល មធ�ម ឬធ�ន់ ក៏េ�យ
រយៈេពលដំបូងែដល�រក�នសុខុ�ល�ពល� ឬ HIE ក�មិត��ល �ចវ�វត�េ��ធ�ន់�� ម, �បែហល
មកពីដំេណីរ�រខុស�ប�កតីៃនេ�សិ�ខួរក�ល, របួស, និង �រ�� ប់; ឬក�ងុអំឡុងេពល �ប�ច់



េ�គស�� ៃន�បព័ន��ប�ទ

ករណី��លៃន encephalopathy �ច�នរបូ�ង�ក់ែស�ងhyperalertor jittery state, បុ៉ែន��រក
េទីបនឹងេកីត មិនេឆ�ីយតបសម�សបេ�នឹង�ររ�េ�ចេទ, និង�ន�រប៉ះ�លែផ�ក�� រតី

Encephalopathy Score

Encephalopathy



ករណី មធ�ម និង ធ�ន់ៃន encephalopathies គឺកំណត់លក�ណៈេ�យ �រប៉ះ�ល់ដល់�� ងំៃនរ�េ�ច
ដូច� ពន�ឺ �រប៉ះ ឬ រ�េ�ចេផ�ងៗ  
Brain stem និង cranial nerve �ពមិនធម���ត�វ�នប�� ញេ�យ �ប�សីែភ�ក
(Pupillary)/corneal/oculocephalic/cough/gag

Pupillary/corneal/oculocephalic/cough/gag

ចល�ខុស�ប�កតីៃន��ប់ែភ�កgaze preference/ocular bobbing/absence of visual
fixation or blink to light
�រកេទីបនឹងេកីត�ចប�� ញ�រេខ�យ�ច់ដំុមុខ(�ទូេ�េមីលមិនដឹង) និង �ន�ពេខ�យ ឬ មិន�ចេ�
�ន និងវ �បត�ិៃន�រេលប
�រក�ច�ត់ដេង�ីម ឬ ច�� ក់ដេង�ីមមិនធម�� 
វ �បត�ិចល��នក�ងុករណីធ�ន់ៃន encephalopathy, �ទូេ��នរមួផ�ំ�មួយ Hypotonia (ទន់�ច់ដំុ)
Weakness (េខ�យ)
�� នលំនឹងែដល�ទូេ�េមីលមិនដឹង
�ទូេ�ប៉ះ�ល់ែតមួយចំេហ�ង, ពិេសសេគចំ�េំឃីញេ�

េ�ក�� លៃន cerebral artery, causes contralateral 
ទន់មួយចំេហ�ងខ�ួន និង �ប�ច់ 

ករណីធ�ន់ៃន HIE, primitive reflexes ដូច� Moro ឬ grasp reflex �ចថយចុះ
ពីេ�ចីនៃថ�េ�េ�ចីនស�� ហ៍, អវយវៈែដលទន់នឹងវ �វត�ិេ��រ�ង spasticity និង hypereflexation េនះ�
ជំងឺ HI brain injury
�បសិនេបី�រកេទីបនឹងេកីតប�� ញ�ររ �ងៃន�ច់ក�ងុរយៈេពលែត១ៃថ� ឬ ក៏ប�� ប់ពីស��ល�� មៗ HI
�បែហលេកីន�ន�ងំ�រកេ�ក�ងុៃផ� និង �ន�បឈមនឹង HI brain injury រចួេហីយ 

េ�គស�� ៃន�បព័ន��ប�ទ - �រ�ប�ច់ 

�រ�ប�ច់ (Seizures) េកីតេឡងីរហូតដល់ 50% ៃន�រកេទីបនឹងេកីតែដល�ន HIE, េហីយ�ធម���ប់
េផ�ីមក�ងុរយៈេពល 24 េ�៉ងប�� ប់ពី HI Insult
�រ�ប�ច់ (Seizures) ប�� ញពី�ពធ�ន់ធ�រៃន encephalopathy �� ក�មិតមធ�ម ឬ ធ�ន់ 
Seizures �ច��បេភទ subtle, tonic, ឬ clonic
�ពិ�កក�ងុ�រែបងែចក�ពខុស�� ៃន�រ�ប�ច់ពី jitteriness ឬ clonus, េបីេ�ះបី�ទ�មង់�ងំ២េនះ
�ចទប់�� ត់�នេ�យ�រទប់កែន�ងែដលក��� ក់
Subtle of neonatal seizures ប�� ញ�មរយៈ EEG និងរមួប��ូលស��  �ត់ដេង�ីម; ក��� ក់ និង
ប��រែភ�ក, េពលខ�ះច�� ក់េបះដូងេដីរយឺត �ររញុអ�� ត; �ច�ស�ព �ប�ល់, ជិះកង់, និង
ចល�ែហលទឹក 
Being subclinical, EEG េ�ែត�ស�ង់�ៃន�រេធ�ីេ�គវ �និច�័យៃនជំងឺេលី�រកេទីបនឹងេកីត ពិេសសក�ងុ
HIE 
Seizures �ចប៉ះ�ល់ដល់ច�� ក់ដេង�ីម និង អុកសីុែសន ពិេសសេលី�រកែដលមិន�នជំនួយេ�យ
mechanical ventilation 



�រេកីនស�� ធក�ងុ�បអប់ឆ�ឹងក�ល 

 (Increased intracranial pressure or ICP)  �លទ�ផលមកពី�រេហីមៃន�ច់ខួរក�លេលី
�រក HIE �គេ�ចីនប�� លមកពី cerebral necrosis ��ង�រេហីមៃន�ច់ខួរក�ល និង ករណីេនះ
ប�� ញពី�រព�ករណ៍មិនល�
�រព��លេដីម��ីត់បន�យ ICP មិន�នេធ�ីេ�យលទ�ផលែ�ប�ប�លេទេ�ៃថ��ងមុខ 

�រខួចមុខ�រៃនសរ ��ង�េផ�ងៗ 

ករណីតិច�ង 15%, ខួរក�ល�ច� សរ��ង�ែតមួយគត់ែដលប�� ញពី�ពមិនដំេណីរ�រេ�យ�រ
asphyxia
ត�មងេ�មគឺ�សរ��ង� រងផលប៉ះ�ល់�ទូេ�

acute tubular necrosis with oliguria 
អតុល��ពទឹក និងេអឡចិ�ត�លីត (Electrolyte)  

េខ�យមុខ�រេបះដូង (Cardiac dysfunction)
េធ�ីេ�យេកីត�ន transient myocardial ischemia. 
ក�ងុករណីធ�ន់ៃន asphyxiated newborns, ប៉ះ�ល់ដល់មុខ�រថត�ង�� េំបះដូង (right
ventricle) 
ថយចុះ�រក��� ក់ៃនេបះដូង (myocardial contractility)
�រចុះស�� ធ�មធ�ន់ធ�រ (severe hypotension)
�ន�ររ �កៃនេបះដូងpassive( cardiac dilatation)
វ �បត�ិបិទមិនជិតៃន�បឺសេបះដូង (tricuspid regurgitation)
�រេកីនេឡងី�ប់ៃនច�� ក់េបះដូង�បែហលេ�យ�រ (severe brain stem injury)

វ �បត�ិ�កពះេ�ះេរ�ន(Gastrointestinal) 
�មេ�ចិ��ឹមមិន�គប់��ន់ (bowel ischemia) 
necrotizing enterocolitis

�រខួចមុខ�រៃនសរ ��ង�េផ�ងៗ 

វ �បត�ិ��ប់�ម Hematologic effects 
disseminated intravascular coagulation 
ខូច�តៃនសរៃស�ម
�ពេខ�យៃនក�� កំណក�ម េ�យ�រែត�រខូចមុខ�រេថ�ីម
�ពេខ�យក�ងុ�រផលិត platelets េ�យ�រវ�បត�ិខួរឆ�ឹង

វ �បត�ិមុខ�រេថ�ីម   
ប�� ញ�រេឡងីៃន hepatocellular enzymes
DIC
មិន�គប់��ន់ៃន glycogen stores ែដលេធ�ីេ�យ�ន hypoglycemia



altered metabolism
ផលប៉ះ�ល់ៃនសួតរមួ�ន

PPHN
pulmonary hemorrhage
េហីមសួតេ�យ�រ cardiac dysfunction
meconium aspiration 

ឧបករណ៍�យតៃម�ក�ងុHIE 

Amplitude-integrated EEG (aEEG)
�ន�បេ�ជន៍បំផុតចំេ�ះ�រកែដល�នក�មិតមធ�មេ�ធ�ន់ធ�រៃនencephalopathy

មិនធម��ឬធម�� aEEG គឺ �រ��នូវលទ�ផលល�
Severely abnormal aEEG ចំេ�ះ�រកែដល�នក�មិតមធ�មHIE បេង�ីន�ប��បី៊លីេតៃន
�រ�� ប់ ឬ ពិ�រ�ពធ�ន់ធ�រ ពី 25% េ� 75%
Evoked Potentials
Brainstem auditory evoked potentials, visual evoked potentials and
somatosensory evoked potentials canbe used in full-term infants with
HIE
More sensitive and specific than aEEG alone 

�រថតខួរក�ល 

េអកូក�ល (Cranial ultrasound):
មិនែមន��រល�បំផុតក�ងុ�រ�យតៃម��ពមិន�ប�កតីសំ�ប់�រកេកីត�គប់ែខេទ
Echogenicitydevelops បន�ិចម�ង ៗ ក�ងុរយៈេពល�េ�ចីនៃថ�
អ�ីែដលេគេ�បីេ�ចីនេហីយ�ន�បេ�ជន៍បំផុតគឺ PVL
មិនសូវ�ន�បេ�ជន៍ក�ងុ�រ�យតៃម��រេហីម, subtle midline shift & posterior fossa
hemorrhage & ventricular compression

CT: េមីលមិនសូវច�ស់ដូច MRI ស��ប់�ររកបែ�មប�ម�លក�ងុ central gray nuclei
MRI: �ជេ�មីសដ៏ល�បំផុត និង�ចប�� ញពីទ�មង់េផ�ងៗ�� ៃនកែន�ងរបួស។ �រប�� ញៃនស�� មិន�ប�កតី
េ� internal capsule ក�ងុស�� ហ៍ទី១ �ចេ�យេយីង�យតំៃលេលី លទ�ផល�រអភិវឌ�ន៍�បព័ន�
�ប�ទ។ 

�រ�ស់ Acid – base 

េគយក�មេចញពី umbilical artery េដីម��ីស់ pH �ន�រ�ប់�ក់ទង�មួយ�រ�ប�ច់ និង�រ
�� ប់របស់�រកេទីបនឹងេកីតេពល pH < 7.04
Low umbilical – pH �ចប�� លមកពីជំងឺឆ�ង
ទំ�ក់ទំនងៃន low pH និង long term outcome គឺ�នតិចតួច 



�រ�យតំៃលេលីេបះដូង 

Cardiac troponin (CTNI) & troponinT (CtnT).
Cardiac regulatory proteins គឺ� markers ស�� ល់��ន�រខូច�ត�ច់ដំុេបះដូង
(myocardial damage)
ក�មិតេកីនេឡងីក�ងុ asphyxia
Serum creative kinase myocardial bound:-
(CK-MB) fraction of > 5% to 10% ប�� ញ�myocardial injury 

�រ�យតៃម�េផ�ងៗេទ�ត 

របួសខួរក�ល Brain Injury
CK-BB េលី�រក�ន�យុ ១២េ�៉ង៖

មិន�នទំ�ក់ទំនង�ក់�ក់�មួយរយៈេពលែវងេទ
លទ�ផលៃន�រអភិវឌ�ន៍�បព័ន��ប�ទ.
CK-BB ក៏�ចេឃីញេ� សុក សួត �កពះេ�ះេវ�ន និង តំរងេ�ម

�រ�យតៃម�តំរងេ�ម (Renal Evaluation)
BUN និង serum creatinine �ចេកីនេឡងីក�ងុperinatal  asphyxia ក�ងុអំឡុង ២េ�៤ៃថ�
េ��យស��ល
Urine levels of ß2-microglobulin េ�បីសំ�ប់ពិនិត�រក proximal tubular dysfunction 

វ �ធី�រ�រ 

�រព��លអំឡុងេពលជំុវ �ញកំេណីតសំ�ប់�ស�ី�ន�និភ័យខ�ស់
ច�� ក់េបះដូង ខុស�ប�កតី�ចផ�ល់ស�� េ�យេយីងគិតដល់ asphyxia, �ពិេសស�បសិន�នវត�
�នៃន �មក�រកេ�ចីនក�ងុៃផ� (thick meconium) 
�រ�ស់ែវង pHៃនែស�កក�ល�រក គឺ�បេសីរ�ង �រកំណត់ៃនអុកសីុែសនរបស់�រកពី PO2

�រពិនិត�ដិតដល់វឌ�ន�ពៃន�រឈឺេ�ះស��ល �មួយ �រយល់ដឹងអំពីស�� េផ�ងេទ�តៃន utero
stress គឺសំ�ន់។
វត��នៃន�ររកេឃីញ constellation of abnormal �ចប�� ញពីត�ម�វ�រក�ងុេរ�បចំជួយសេ��� ះ
�� មៗសំ�ប�រកេទីបនឹងេកីត។ 

�រព��លេ��យស��ល 

ឧស�័ន�បូនិក(CO2)គួររក�ទុកក�ងុក�មិតធម�� 
�រេលីសៃនកCO2ក�ងុ�ម (Hypercapniacan) �េហតុេធ�ីេ�យ�ន cerebral acidosis
និង �ររ �កៃនសរៃស�មខួរក�ល (cerebral vasodilation). 
�រចុះ�ប�� ងំៃន CO2ក�ងុ�ម( <25 mm Hg) �ចថយចុះ CBF

ក�មិតឧស�័នអុកសីុែសន(O2)  រក�ទុកក�ងុក�មិតធម��



�រជំរញុៃន�មេខ�យែដលមិនដល់សរ��ង��ងចុង �ចបន��រ�ម�ន�ន�តឹម�ត�វេ�យ non-
invasive
Hypoxemia គួរព��លេ�យផ�ល់ O2 ឬ ventilation
Hyperoxia មូលេហតុ�ចេ�យ�រ CBF ឬ �រខូច�តធ�ន់ធ�រៃន free radical damage 

Metabolic 

ែថរក� physiologic metabolic state 
ចុះ�ល់ស�មូក�ងុ�ម(Hypocalcemia) 
ចុះ�តិស�រេ�ក�ងុ�ម(Hypoglycemia)
េលីសស�រេ�ក�ងុ�ម(Hyperglycemia)

�រេកីនេឡងី lactateេ�ខួរក�ល, េធ�ីេ�យខូច cellular integrity, េហីមខួរក�ល cerebral
edema, ឬ ប៉ះ�ល់ដល់ vascular autoregulation 

សីតុណ� �ព 

សីតុណ� �ព៖ Passive cooling េ�យេ�បីកំេ�ពន�ឺគឺ�រេប�បែដល�ន�បសិទ��ពសំ�ប់�រព��ល�រ
ចុះ កំេ�ដំបូងេលី�រកេទីបេកីតេ�យេល�ន�មែដល�ចេធ�ី�នប�� ប់ពី HI insult

វ �ធី��ស�េនះមិនគួរេ�បីេលី�រកេ�� ខ�ួនេទ

�បព័ន�របត់�ម 

�រក�មិត�តិទឹក �ច�ត់បន�យ�រេហីមខួរក�ល (cerebral edema)
�រព��លេ�យផ�ល់ទឹក 
�រផ�ល់ទឹកេ�ចីនេពក ឬ មិន�គប់��ន់
គួរេជ�ស�ង

�រផ�ល់ទឹកេ�ចីនេពក asphyxiated newborns
SIADH secretion hyponatremia and hypoosmolarity in combination with
low urine output and inappropriately concentrated urine (elevated urine
specific gravity, osmolarity, and Na+)

Perfusion, cardiovascular stability និង adequate mean systemic arterial BP �ត�វ�ន
រក� (Dopamine, Milnirone) 

�រ�គប់�គង�រក��� ក់ 

�ប់េផ�ីមក�ងុរយៈេពល 12 េ�៉ងប�� ប់ពីកំេណីត, �ន�រេកីនេឡងីេ�ចីនដង ប�� ប់មក�នឹង�នធូរ��ល
េ�ៃថ�ប�� ប់ ែតករណីធ�ន់�នឹងបន��ន�ប់រហូត។
�ច��រលំ�ក�� ងំ�ស់ក�ងុ�រ�គប់�គង និង�បែហលមិន�ចព��ល��មួយនឹង�� �ំប�ច់េទ
(anticonvulsants)
មិន �ន់ �ត�វ �ន េគ ប�� ក់ � �រ�គប់�គងមិនេ�យ�ន�ប�ច់ប�� ញលទ�ផលល�ៃន�បព័ន��ប�ទ 



�� �ំរព��លជំងឺ�ប�ច់ 

Phenobarbital គឺ�ជំេរ �ស�� ដំំបូង
Phenytoin �ច�ត�វ�នបែន�មេ�េពល�រក��� ក់េ�ែត�នប�� ប់ពីេ�បី phenobarbital.
Fosphenytoin ក៏�ចេ�បី�នែដល
Benzodiazepines are �ជេ�មីសទី៣ (third-line drugs)
Levetiracetam �ន�ក់េ�យេ�បីថ�ីៗេនះេ��ះ��ន�ទ�មង់�� �ំក់ និង �នសុវត�ិ�ពេហីយ�ន
�បសិទ��ពេលី�គប់�បេភទៃន�រ�ប�ច់របស់កូនេក�ង 

�រព��លរយៈេពលយូរៃន�រ�ប�ច់ 

Anticonvulsants �ចប��ប់េពលែដល�� នេ�គស��  និង EEG ប�� ញ��រក�� ន�រ�ប�ច់ 
�បសិនេបី�រកេទីបនឹងេកីតទទួល�� េំលីសពី១មុខ �រប��ប់គួរែត�ត់បន�យម�ងបន�ិចៗ រហូតដល់
phenobarbital ��� �ំត�វ�� ច់េ��យេគ។ 

�រព�ករណ៍ Prognosis 

1. មរណ�ពសរបុគឺ 10% េ� 30% Neurodevelopment sequelae 15% េ� 45%.
2. �និភ័យៃន CP ក�ងុ perinatal asphyxia គឺ 5% េ� 10% េបីេធ�បេ� 0.2% ៃន�ប�ជនសរបុ

�គេ�ចីន CP មិន�ក់ទងេ�នឹង perinatal asphyxia & most perinatal asphyxia does not
cams CP �គេ�ចីន CP មិន�ក់ទងនឹង perinatal asphyxia និង �គេ�ចីន perinatal asphyxia
មិន�នន័យ��ន CP
�តឹមែត 3% េ� 13% ៃន�រក�ន CP �ន asphyxia �ងំពីេ�ក�ងុៃផ� 

េ�ង�ម Sarnat staging:

1. Stage 1 – 90% to 1=0%  (N) neurologic outcome < 10% អ���� ប់.
2. Stage  2 – 20% to 37% �� ប់ ឬ �នលទ�ផលៃន�រអភិវឌ�ន៍�បព័ន��ប�ទខុស�ប�កតី (abnormal

neurodevelopmental outcomes)
I. �រកែដលស�ិតេ�ក�ងុ stage 2 sign េលីសពី 7 ៃថ� �នលទ�ផលមិនល�េទ 

3. Stage 3 HIE-50% េ� 89% �� ប់ និង�នវ�បត�ិធ�ន់ធ�រៃន�រអភិវឌ�ន៍�បព័ន��ប�ទ
4. �រព�ករណ៍គឺល� �បសិនេបី�រកមិនេ�ក�ងុ stage 3 ឬ �បសិនេបី�រកស�ិតេ��តឹម stage 2 ែដល
�នរយៈេពលតិច�ង 5 ៃថ�

5. �រកេកីត�គប់ែខែដលមិន�នបំេ�េ�ះេ�យ�� យរហូតដល់�ន�យុ ១០ៃថ� 
6. �រ�ប�ច់េ�ៃថ�ទី ១ ត�ម�វ�គប់�គងេ�យ�� េំ�ចីនមុខ 

លទ�ផល 

��ស័យេលីច�� ក់ និង ក�មិត�ពធ�ន់ធ�រៃន�រខូច�ត�ច់ខួរក�ល
�គេ�ចីន�ក់ទងនឹង �រប�� , កេម�ីញ, និង �រចង�ំ



�រ�ម�ន�រកគួរប��ូល �រពិនិត�មុខ�រ�រប��  កេម�ីញ ក�មិតលឺ �រចង� ំចរ �កលក�ណៈ និង គុណ
�ពៃនជីវ �ត�មរយៈ�ររស់េ��ប�ៃំថ�។ 

មុខ�រៃន�បព័ន�ចល� 

�និភ័យៃន cerebral palsy ឬ ពិ�រ�ពធ�ន់ធ�រ �ច�នេ�ចីន�ងមួយ�គបីៃនអ�ករងផលប៉ះ�ល់
�រកេទីបនឹងេកីត
�ចេ�ចីន�នេនះេលី�រក�ន severe encephalopathy
�ព�ប់រ �ងៃន�ច់ដំុ (Spastic quadriparesis) ��បេភពជួបេ�ចីនៃន CP 

�រេមីលេឃីញនិង�� ប់លឺ 

�នរបួសេលី posterior visual pathway, �ប់ប��ូល�ងំ primary visual cortex, ែដលលទ�ផល
� “cortical visual impairment” 
របួសេលី basal nuclei ក៏ �ច ប៉ះ �ល់ ដល់ �ពេមីលមិនច�ស់, visual fields, or stereopsis
(depth perception)
SNHL, ទំនង�ប�� លមកពីរបួសេ� brainstem គឺេគេឃីញ�នេ� neonatal encephalopathy
ែដលប៉ះ�ល់ ១៨% ៃន�រក�នmoderate encephalopathy ែដល�� ន cerebral palsy 

�រយល់ដឹង 

Cognitive deficits �នេឃីញ 30–50 percent ៃនកុ�រែដលេ�រស់
Cognitive deficits �ច�នប�� េលី�� �រចង� ំនិង�ចេកីត�នេបីេ�ះ� IQ scores
ក�មិតធម��ក៏េ�យ 

�រ��វ��វស��ប់�រព�ករណ៍ 

EEG – background burst suppression, low voltage or electrocerebral silence �រ
ព�ករណ៍ប�� ញ�មិនល�
CT/MRI –  �រថយចុះ density on CT scan េ��យុ ២ េ� ៤ស�� ហ៍ �រព�ករណ៍ប�� ញ�មិនល�
Early MRI – basal ganglia and thalamic �ប់ពណ៌ (enhancement) �រព�ករណ៍ប�� ញ�
មិនល�



�រព��លេ�យ�រប��ុះកេ��

Recent advances

Strategies



Extensive experimental data និ�យ��រថយចុះកេ�� ក�មិត��ល (3-4°C �ប�ងកេ��
ធម��) ក�ងុរយៈេពលពីរបីេ�៉ង(មិនេលីសពី៦េ�៉ង) ៃន�ររបួសគឺ Neuroprotective
The neuroprotective mechanisms គឺពិ�កយល់ែតmechanisms ែដល�ចេ�រចួ�នដួច�៖

ថយចុះ metabolic rate and energy depletion;
�� ក់ចុះៃន excitatory transmitter release; 
ថយចុះ alterations in ion flux; 
ថយចុះ apoptosis េ�យ�រ hypoxic-ischemic encephalopathy
ថយចុះ vascular permeability, េហីម, និង �ររ��នៃនមុខ�រ blood-brain barrier 

Criteria �នមកពី�រសិក�រ៣ប��ូល��  (NICHD, CoolCap, and TOBY) ែដលសេង�បដូច�ង
េ��ម: 
�រកមិន�គប់ែខ(៣៦ស�� ហ៍) ឬ �រក�នទំងន់ ១៨០០ េ� ២០០០��ម ឬ �រក�យុតិច�ង៦េ�៉ង
ែដលសំ�ក់េពទ�
បូកប��ូល�ររកេឃីញ�� ន�ពេពលេទីបេកីត�ងេ��ម៖

Apgar score េស�ីរ ឬ តិច�ង5 រយៈេពល 10�ទី ប�� ប់ពីេកីន 
severe acidosis, គឺ pH < 7 or base deficit េស�ីឬតិច�ង 16 mmol/L (cord blood or
any blood gas obtained within 1 h of birth) 
ត�ម�វេ�យជួយសេ��� ះរយៈេពល 10 �ទីប�� ប់ពីេកីត 
�មួយនឹងភស�ុ�ងៃន ករណីមធ�ម េ� ធ�ន់ៃន encephalopathy េពលេកីត 

Erythropoetin 

Epogen receptors គឺ�នវត��នក�ងុេពល embryo កំពុងលូត�ស់
Epogen សំបូរេ�ក�ងុ cerebral spinal fluid ែដល�នទំ�ក់ទំនង�មួយ�រេធ�ីេ�យ�បេសីរ
េឡងី�រអភិវឌ�ន៍ �បព័ន��ប�ទ។

�ច�ន�បេ�ជន៍សំ�ប់�រក�ន HIE េ�យ�ន�រ�រ�រពី neuronal apoptosis, neural
regeneration, �ត់បន�យ�ររ�ក និង �ត់បន�យ�ព�យរងេ��ះៃន�រពុល glutamate
�រក�គប់ែខែដលេកីត HIE ែដលព��ល�មួយ Epogen ប�� ញ�រថយចុះៃន�រ�ប�ច់ លទ�ផលល�ៃន
EEG និង enhanced neurologic outcome
េ�ះបីេ�ែតត�ម�វេ�យ�ន�រសិក���វ��វបែន�ម Epogen ប�� ញ�បសិទ�ិ�ពក�ងុ�រព��លេលី
�រក�នជំងឺ HIE េ�អំឡុង ៤៨េ�៉ងេ��យេពលេកីត។ 

Magnesium sulfate 

Magnesium sulfate is an N-methyl-D-aspartate receptor antagonist សំ�ន់ក�ងុ cell
proliferation,�បខុស��  និង �រអភិវឌ�ន៍ខួរក�ល ទិន�ន័យ ែដល �ន ជេ�� ះ �ន�ក់ទងនឹង�បសិទ��ព
ៃន MgSO4 as a neuroprotective agent
Prenatal administration �ត�វ�នផ�រ�� ប់�មួយនឹង�រ�ត់បន�យករណីថ�ីៃន cerebral palsy
រយៈេពល 3 ��  ំ�ពល��បេសីរៃនneurodevelopmental outcomes



េពលែដល MgSO4 េ�យេលី�រក�គប់ែខេ��យស��ល�មួយHIE, េគ�នេឃីញ��� ន�ព�បេសីរៃន
EEG 

Allopurinol 

Allopurinol � antioxidant ែដល�ត់បន�យ�របេង�ីត free radicals ែដល�នតួ�ទីសំ�ន់ក�ងុ
cellular damage ែដល�នទំ�ក់ទំនងនឹង HIE
េពល�រក�គប់ែខ�ន HIE េហីយទទួល allopurinol ក�ងុអំឡុង 3 េ�៉ងេ��យេកីត េធ�ីេ�យ free
radical formation សល់តិចតួច 

Stem Cells 

Stem cell transplantation �ចប�ង�មឥទ�ិពលៃន HIE េ�យ ជំនួសេ�សិ�ែដលខូច។
promoting cell regeneration, �ត់បន�យ�ររ�ក, និង បេ��ញ trophic factors ែដលេធ�ី
េ�យេ�សិ��និងបន�រស់េ�។
�បសិទ��ពៃន stem cell transplantation, ��ស័យេលីេពលេវ�ៃន�រផ� ំេហីយtherapeutic
windowេនះបច�ុប�ន� មិន�� ល់


