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ABSTRACT
Objectives: Our objective is to detect hepatic insult and its potential risk as Co-factor
that can be faced by babies admitted to NICU.
Background: Liver may affect by many disorders in neonatal period, the most common
are neonatal sepsis (mainly due to gram-negative organisms), hypoxic induced
encephalopathy (the common neurological complication in perinatal period).
Patients and Methods: A prospective observational study carried out in NICU of ElHussein University Hospital included 100 neonates for diagnosis of liver affection
associated with other neonatal disorders with exclusion of neonates with multiple
congenital anomalies and cases with inborn errors of metabolism during the period
from March 2019 to September 2019.
Results: Our results showed a significant male admission with significant occurrence
of liver insult in neonates with very low birth weight, neonatal sepsis, HIE, maternal
history of PROM, maternal comorbidities, Low APGAR score, presence of
splenomegaly, hepatomegaly, liver enzymes elevation, change in bleeding profile and
albumin, rise in CRP and alkaline phosphatase enzyme and positive blood culture
results.
The results showed significant relation between liver insult and bad outcomes and
the use of CPAP, MV.
Conclusion: We conclude that neonates especially with low-birth weight more prone
to liver affection if with neonatal sepsis and hypoxic induced encephalopathy.
Recommendation: Any baby admitted to NICU especially with critical disorders (HIE,
Neonatal sepsis) must be investigated for liver function tests to rule out hepatobiliary
dysfunction.
Key words: Neonatal sepsis (NS), Hypoxic induced encephalopathy (HIE), Multi-organ
dysfunction (MOD), Neonatal intensive care unit (NICU), premature rupture of
membranes (PROM).
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INTRODUCTION

The liver’s main function is to
synthesize a group of body
proteins and to act as the
detoxifying center for the multiple
toxic
metabolic
byproducts
endogenous to the body and the
toxins ingested daily by the
organism[1]. On other hand the
liver performs many essential
functions,
including
the
production of bile, regulation of
plasma proteins and glucose, and
biotransformation of drugs and
toxins[2].
Neonatal acute liver failure
(ALF) is a rare condition that
carries a high mortality (70%)
without liver transplantation[3].
The frequency of acquired liver
injury and failure in critical illness
has been significantly increasing
over recent decades. Currently,
liver injury and failure are
observed in up to 20% of patients
in intensive care units and are
associated
with
significantly
increased
morbidity
and
mortality[4].
Liver disease in early infancy
encompasses a wide spectrum of
conditions, including infectious,
metabolic,
and
hematologic
disorders, congenital vascular and
heart
diseases,
drug-related
toxicity, hypoxia, and gestational
alloimmune
liver
disease

associated
with
neonatal
hemochromatosis (GALDNH)[5,6].
Neonatal sepsis is a clinical
syndrome
characterized
by
systemic signs of infection and
bacteremia in the neonatal period.
Neonatal sepsis is a major cause of
mortality and neurodevelopmental
impairment among neonates. It
contributes to nearly 30 % of
neonatal deaths in developing
countries[7-9].
In neonatal asphyxia; hepatic
involvement is often found in the
subjects as it is highly involved in
so many metabolic processes. This
entity is variously termed “shock
liver” or ischemic hepatitis. The
condition is appropriately termed
hypoxic hepatopathy in which
dramatic transient elevation in
serum concentrations of hepatic
enzymes occurs[10, 11].
Liver disorders investigated by
biochemical liver function tests
and specific investigations for
cause of liver disease. Liver
functions include 1. Bilirubin, 2.
Liver enzymes (transaminases;
AST and ALT), 3. Biochemistry
of
bile
ducts,
Alkaline
phosphatase (ALP) elevated in
bile epithelium damage; Ɣglutamyltransferase (GGT) found
in biliary epithelium and elevated
in many forms of liver disease if
normal despite high bilirubin it is
diagnostic of specific intra-hepatic
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cholestasis syndromes, 4. Liver
functions, Clotting factors as
prothrombin (PT) is very specific
for liver dysfunction/liver failure;
Albumin "low in chronic liver
disease", Glucose "hypoglycemia
indicates
severe
hepatic
[2, 12]
dysfunction"
. Other tests are
often performed and include
hepatitis serology, iron and copper
studies, α1-antitrypsin levels and
auto-antibodies that related to the
possible
etiology
of
the
[13]
abnormality .

from March 2019 to September
2019 with collected clinical, lab
and radiological data at first 3
days of admission and 7 days later
for diagnosis of liver disorders and
its prognosis and outcome after 21
days with exclusion of neonates
with
multiple
congenital
anomalies, those with inborn
errors of metabolism and admitted
neonates
with
extraordinary
complications
e.g.
(RDS
complicated by sepsis after hernia
repair).

In fact liver affected by many
disorders in neonatal period most
common are neonatal sepsis,
hypoxic induced encephalopathy
(HIE),
neonatal
hyperbillirubinemia.
Recent
surveys found cholestasis diseases
occupying in 76% of newborn
liver diseases, cancer in 2%,
metabolic diseases in 9%, acute
hepatic failure in 10% and
cirrhosis in 3%[12].

After approval of local ethics
committee, written consent not
necessary due to this is an
observational study, no conflict of
interest
regarding
study
publication; also all data of the
study are confidential.

This prospective study aimed
to detect the prevalence of hepatic
affection in relation to the
demographic criteria, other risk
factors, and associated neonatal
disorders in neonates admitted to
NICU.
PATIENTS AND METHODS

A prospective observational
study carried out in NICU of ElHussein University Hospital and
included 100 neonates admitted

All patients in the study were
subjected at first 3 days of
admission to:
A. Routine
detailed
history
taking including maternal,
prenatal,
natal,
postnatal
history.
B. Complete
general
and
systemic
examination
including
cardiac,
chest,
abdominal,
neurological
examination.
C. Laboratory investigations in
the form of complete blood
picture, coagulation profile,
liver function tests, kidney
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function tests and blood
chemistry:
include
serum
alkaline phosphatase (AP), Creactive protein (CRP).
D. Imaging studies: included 1.
Chest X-ray, 2. CT and/or MRI
brain, 3. Echocardiography and
Other lab and radiological
assessment may be needed
according to individual case
scenario.
Diagnosis of hepatobilliary
dysfunction which denotes hepatic
cell injury was established with
(direct bilirubin >20% of total
with a minimum level of 2 mg/dL
or ALT > 50 U/L) (Khalil et al.,
2012)[14].
Persistent
hepatobilliary
dysfunction is abnormal lab values

(direct bilirubin >20% of total
with a minimum level of 2 mg/dL
or ALT > 50 U/L) findings after
ten days (7 days from last
assessment) of follow up (Tiker et
al., 2006)[15].
All studied patients were
classified accordingly into two
groups,
group
I
(without
hepatobiliary dysfunction, and
group II (with hepatobiliary
dysfunction).
Data were analyzed using IBM
SPSS software package version
20.0 (Belmont, Calf, 2013). Data
were collected in tables then
analyzed in regarding to Chi
square (x2) and p value less than
0.05 were considered significant.

RESULTS

Our results shows that 32
cases delivered at full-term
(32/100, 32%) [5 of them (5/32,
15.6%) had liver insults while 27
(27/32, 84.4%) hadn't liver
insults] and 68 delivered preterm (68/100, 68%) [15 of them
had liver insults (15/68, 22.1%)
had liver insults while 53 (53/68,
77.9%) hadn't liver insults]. In
cases of liver insults 15 delivered
preterm (15/20, 75%) and 5 cases
delivered at full-term (5/20,
25%). In case without liver

insults 53 cases (53/80, 66.3%)
delivered pre-term and 27 cases
(27/80, 33.7%) delivered at fullterm. The statistical analysis
revealed a significant occurrence
of liver insults with pre-term
babies (P = 0.031).
64 of cases delivered with
normal weight (64/100, 64%) [9
of them (9/64, 14.1%) had liver
insults while 55 (55/64, 85.9%)
without liver insults] and 36
(36/100, 36%) delivered with [11
of them had liver insults (11/36,
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30.2%) had liver insults while 25
(11/20, 55%). The statistical
(25/36, 69.8%) hadn't liver
analysis revealed a significant
insults]. In cases of liver insults 9
occurrence of liver insult with
delivered with normal weight
low birth weight (P = 0.021 and
(9/20, 45%) and 11 cases
0.031 respectively).
delivered with low-birth weight
Table (1): Comparison between both groups regarding diagnosis
Diagnosis
EOS
X2
P
LOS
X2
P
HIE
X2
P

Group I n=80
Group I n = 20
No.
%
No.
%
7
8.8
9
45.0
15.644*
0.001* (S)
6
7.5
3
15.0
4.11
0.033 (S)
6
7.5
6
30.0
*
7.670
0.013* (S)

X2 = Chi square test, * = significant if P <0.05, NS = Not significant
EOS= early onset neonatal sepsis, LOS=late onset neonatal sepsis, HIE= Hypoxic Induced
Encephalopathy.

Our results demonstrates that
neonates with liver affection
commonly presents with EOS
(9/20, 45%), HIE (6/20, 30%),

LOS (3/20, 15%), with a
significant occurrence of these
disorders in cases of liver
affection (Table 1).

Table (2): Comparison between both groups regarding abdominal
examination
Abdominal examination
Splenomegaly
X2
P
Hepatomegaly
X2
P

Group I
(n = 80)
No.
%
3
3.8
1

Group II
(n = 20)
No.
%
3
15.0

4.13
(0.031 (S))
1.25
13
4.13
(0.031 (S))

65.0

X2 = Chi square test, * = significant if P <0.05, NS = Not significant

We are noticed that regarding
abdominal examination; neonates
with liver affection showed a
significant
percentage
of
splenomegaly (3/20, 15%), as

well as hepatomegaly (13/20,
65%) with (P= 0.021, 0.031
respectively) (Table 2).
Also our results showed that
liver function tests of neonates
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revealed that there was a
significant increase in the liver
function tests "ALT, AST, GGT,
PT, PTT, INR" with a significant
Table (3): Comparison between both
tests
Liver function test
ALT (U/dL)
Range
Mean±S.D
AST (U/dL)
Range
Mean±S.D
GGT (U/dL)
Range
Mean±S.D
PT (Sec)
Range
Mean±S.D
PTT (Sec)
Range
Mean±S.D
INR
Range
Mean±S.D
Serum Albumin
(gm/dL)
Range
Mean±S.D
TSB (mgm/dL)
Range
Mean±S.D
DSB (mg/dL)
Range
Mean±S.D
Alkaline
phosphatase (IU/L)
Range
Mean±S.D

decrease in the serum albumin
and significant increase of
alkaline phosphatase in neonates
with liver affection (Table 3).
groups regarding liver function

Group I
n = 80

Group II
n = 20

4.00-50.00
20.40±10.71

16.00-198.00
87.15±53.81

9.00-65.00
34.05±14.30

36.00-380.00
137.05±82.51

14.00-625.00
74.71±68.72

T test

P value

109.05
3

0.0001*

114.31
9

0.0001*

104.00-640.00
254.05±132.41

71.418

0.0001*

10.00-16.80
12.63±1.40

10.90-18.60
14.66±2.06

27.237

0.0001*

24.00-55.00
33.87±5.85

31.00-98.00
48.86±18.06

39.603

0.0001*

0.10-1.80
1.07±0.25

0.90-2.00
1.29±0.28

11.844

0.001*

1.80-5.20
3.98±0.46

1.20-4.20
2.90±0.86

60.046

0.0001*

0.80-80.00
8.25±3.86

0.30-18.50
11.9±4.81

1.94

0.05*

0.10-6.60
0.69±0.77

0.10-3.70
1.11±0.99

2.07

0.043*

91.00-625.00
246.94±74.74

160.00-783.00
385.90±132.74

39.017

0.001*

t = student t-test, P was significant if  0.05, * Significant difference at level 0.05
ALT, Alanine transferase, AST, Aspartate transferase, GGT, Gamma glutamyl transferase, PT,
Prothromine time, PTT, Partial thromboplastin time, INR, International Normalization Ratio,
TSB, Total serum Bilirubin, DSB, Direct Serum Bilirubin
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In our study, 15 babies
(13/20, 65%), we noticed that
(15/100,
15%)
with
neonates with liver affection
hepatomegaly in abdominal U.S,
showed significant increase in
13 babies of those with
the incidence of hepatomegaly in
hepatobiliary dysfunction with
abdominal U/S findings (P =
hepatomegaly in abdominal U.S
0.01).
Table (4): Comparison between both groups regarding abdominal
U.S
Group I n = 80 Group II n = 80
No.
%
No.
%
78
97.5
7
35.0
2
2.5
13
65.0
6.58(S)
0.01

Abdominal U.S
Normal
Hepatomegaly
X2
P

X2 = Chi square test, P was significant if  0.05, NS = Not significant

Our results showed that
35%) than those without liver
neonates with liver affection had
affection and those of the overall
significant increase in the
mortality rate (P = 0.001) (Table
incidence of mortality (7/20,
5).
Table (5): Comparison between both groups regarding outcome
Outcome
Discharge
Died
X2
P

Group I n = 80
No.
%
76
95.0
4
5.0

Group II n = 20
No.
%
13
65.0
7
35.0
8.64
0.001 (S)

X2 = Chi square test, P was significant if  0.05

Our study demonstrates that
neonates with liver affection had
significant increase in the
incidence of mortality (7/20,
35%) than those without liver
affection and those of the overall
mortality rate (P = 0.001), 3

babies (3/7, 42%) died before 7
days reassessment and 4 babies
(4/7, 57%) died after (before day
21), with significant relation
between mortality and neonatal
sepsis in comparison to mortality
with HIE (Table 6).
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Table (6): Comparison between outcome regarding HIE, neonatal
sepsis
HIE
“n = 6”
No.
%

Outcome of hepatobillay
dysfunction
Died
No
Yes
X2
p

6
0

N. sepsis
“n = 12”
No.
%

100.0
5
0.0
7
5.727*
0.038* (S)

41.7
58.3

X2 = Chi square test, S = significant, HIE= hypoxic ischemic encephalopathy

Our study showed that after 2
in babies with neonatal sepsis
weeks follow-up of patients there
(5/9, 55%) in relation to babies
was a significant increase in
with HIE (P = 0.44) (Table 7).
number of patients still abnormal
Table (7): Comparison between prognosis of hepatobillay dysfunction
in HIE, Neonatal sepsis regarding persistent hepatobillay
dysfunction
HIE
“n = 6”
No.
%

Prognosis of hepatobillay
dysfunction after 2 weeks
reassessment
No
Yes
X2
p

6
0

100.0
0.0

N. sepsis
“n = 9”
No.
%
4
5

44.4
55.6

5.0*
0.044* (S)

X2 = Chi square test, N.S. = Not significant, * Significant difference when P 0.05
HIE, hypoxic ischemic encephalopathy

DISCUSSION

This prospective observational
study carried out at El-Hussein
University Hospital on 100 (one
hundred) cases of neonates whom
were followed up from first 3 days
of admission to 10 days of
admission for diagnosis of liver
disorders.
Our results revealed a male
predominance without difference

in occurrence of liver insult
regarding gender.
In disagreement with our study,
da Rocha and his colleagues,
(2017), found that there was a
predominance regarding female
gender[6]. Also, İpek and his
colleagues, (2013), found that no
predominance regarding gender
which conflicting with our results
(İpek et al., 2013)[16].
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In agreement with our results
Yuri and coworkers, (2018),
found
that
there
was
predominance regarding male
gender[3].
Our
study
revealed
a
significant occurrence of liver
insult in premature babies
especially if of low birth weight.
Accepting with what we found
hepatobilliary
dysfunction
commonly occurred in low birth
weight, da Rocha and his
colleagues, (2017), found that the
most babies was very low birth
weight which[6].
Also, in agreement with our
results İpek and his colleagues,
(2013), found that neonatal
hepatobiliary dysfunction was
common in babies with low birth
weight[16].
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between groups but this of no
significance clinically in our
study.
Accepting with what we found
da Rocha and his colleagues,
(2017), found in that the most
babies was delivered by CS[6].
Also, in agreement with our study
El-Kabbany and coworkers,
(2017), found that most babies
were delivered by CS method
which was[11].
We noticed that The statistical
analysis revealed predominance of
CS delivery in admitted babies but
this of no significance clinically in
our study (P = 0.527)
Against our results, Yuri and
coworkers, (2018), found in their
study that there were significant
difference about mode of delivery,
most babies was delivered by
normal vaginal delivery[3]. In
addition, Mersha and his
colleagues, (2019), found that
there
was
no
significance
difference between mode of
delivery by which the babies were
delivered which disagree with our
results[8].

In agreement with our results
Yuri and coworkers, (2018),
found that liver insult commonly
occurred in low birth weight
neonates[3]. Also, Clarke and
coworkers, (2016), found that
neonates
with
liver
insult
presented
antenatally
by
intrauterine growth restriction,
prematurity,
hydrops
fetalis,
oligohydramnios,
fetal
hepatomegaly, and ascites which
run in lines with our results[17].

Regarding the diseases, our
study revealed neonatal sepsis,
HIE, had a higher significant
percentage of neonates with
hepatobilliary dysfunction.

Our
results
revealed
a
significant occurrence of CS

Comparable with our results,
Chalasani and his colleagues,
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(2015) and Wendon with his
colleagues, (2017), revealed that
HLI is the most common cause of
massive elevation of transaminase
level in critically ill patients which
was in agreement with our
results[18, 19]. Also, Yuri and
coworkers, (2018), found that the
baby in PICU had encephalopathy
with evident signs of sepsis which
was in agreement with our results
that liver insult commonly
occurred in neonates with neonatal
hypoxia and sepsis[3].
Our
results
revealed
a
significant occurrence of PROM,
and maternal comorbidities with
no difference between neonates
with liver affection or those
without liver affection with
irrelevant maternal history of DM,
HTN
and
other
historical
elements.
In disagreement with our
results
Mersha
and
his
colleagues, (2019), found that
there
was
no
significance
difference for occurrence of
pregnancy induced hypertension,
PROM in babies delivered with
liver insult[8].
Our study revealed significant
occurrence of liver insult in
neonates with neonatal asphyxia
especially with low Apgar score
<3 at 5 min.
Conflicting with our results da
Rocha and his colleagues,

(2017), found that the baby had
APGAR score 6 and 8 after 1 min
and 5 min.[6]. Also, Yuri and
coworkers, (2018), found that the
APGAR score of the reported
baby didn't affected by liver insult
which disagree with our results[3].
In addition, Mersha and his
colleagues, (2019), found that
there
was
no
significance
difference of occurrence of low
APGAR score in neonates
delivered with liver insults which
disagree with our results[8]. And
Chiou with coworkers, (2017),
found that there was no difference
between babies with liver insults
and those without liver insults
regarding APGAR score at 1 min
or 5 min which disagree with our
results[20].
Regarding
systemic
examination there were no
difference between babies with
hepatobilliary dysfunction and
those
without
liver
insult
regarding heart examination, chest
examination, head and neck
examination and examination of
extremities with a significant
occurrence of hypotonia in
neonates with liver affection. On
this way, Yuri and coworkers,
(2018), found that the baby had
hypotonia which was in agreement
with our results[3].
From
examination
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hepatomegaly and splenomegaly
associated with significant higher
percentage of neonates with
hepatobilliary dysfunction.
In agreement with our results
da Rocha and his colleagues,
(2017), found in that the baby had
abdominal
collateral,
and
hepatosplenomegaly[6]. Also, Yuri
and coworkers, (2018), found
that the baby had marked
hepatomegaly with bad general
condition which was in agreement
with our results[3].
Conflicting with what we
found in our study Taylor and
Whitington,
(2016),
found
neonates with acute liver failure
didn't
had
[21]
hepatospelenomegally .
Regarding the lab finding
neonates with elevated liver
function tests "ALT, AST, GGT,
PT, PTT and INR", had a
significant
percentage
of
hepatobilliary dysfunction.
Accepting with what we found
in our study El-Kabbany and
coworkers,
(2017),
found
elevated levels of AST, ALT,
GGT, total and direct bilirubin in
neonates delivered with hypoxia
(Asphyxia) and explained this by
liver insult due to damaging effect
of hypoxia on liver[11].
Also, Yuri and coworkers,
(2018), found that the baby had
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elevated INR and PTT and PT due
to coagulopathy which was in
agreement with our results that
liver insult associated with
coagulation defects[3].
Against our results Taylor and
Whitington, (2016), found that
their neonates with acute liver
failure had either low or normal
liver enzymes[21]. In addition,
Chiou and coworkers, (2017),
found that there was no difference
between babies with liver insults
and those without liver insults
regarding liver function tests
(AST, ALT, GGT) which disagree
with our results[21].
Alkaline phosphatase and CRP
were significantly elevated in
neonates with liver insult while no
difference between regarding
RBS, urea and serum creatinine.
In agreement with our results
Chiou and coworkers, (2017),
found that there was a significant
increase of alkaline phosphates
enzyme in babies with liver insults
than those without hepatobilliary
dysfunction[21].
Neonates with liver affection
showed significant increase in the
incidence of positive blood C/S.)
In agreement with our results
Khalil and his colleagues, (2012),
found that majority of infections
were caused by positive blood
culture especially for Gram
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negative
(Klebsiella)[14].

organisms

Our
results
noticed
a
significant
relation
between
hepatic affection and use of
CPAP, mechanical ventilation
without significant difference
regarding use of nasal prong
oxygen. da Rocha and his
colleagues, (2017), found that the
baby needed MV shortly after
birth[6].
We noticed that neonates with
liver affection due to neonatal
sepsis had significant increase in
the incidence of mortality. In
agreement with our results Bhatia
and his colleagues, (2013),
reported in their study that
Squires with his coworkers,
(2006) found in their study that
over 50% of cases of babies with
liver insult in neonatal sepsis had
poor outcome "died" except if
subjected
to
liver
[22]
transplantation .
Our study showed that after 2
weeks follow-up of patients there
was a significant increase in
number of patients still abnormal
in babies with neonatal sepsis,
Khalil and his colleagues, (2012),
found that at day 10 babies with
neonatal sepsis still have statistical
significant abnormal lab finding
which run in line with our result,
Chhavi and his colleagues, found
that there was a statistical

significant sharp decline of
elevated lab value in babies with
HIE which run in line with our
results[14, 23].
CONCLUSION

We conclude that there was
many risk factors and diseases
associated with hepatobilliary
dysfunction
and
persistent
hepatobilliray dysfunction need
further follow up and may affect
the outcome.
RECOMMENDATION

Any baby admitted to NICU
especially HIE, Neonatal sepsis
must be investigated for liver
function tests to rule out
hepatobiliary dysfunction.
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ﺍﻧﻣﺎﻁ ﻻﺿﻁﺭﺍﺑﺎﺕ ﺍﻟﻛﺑﺩﻳﺔ ﺑﺎﻟﻌﻧﺎﻳﺔ ﺍﻟﻣﺭﻛﺯﺓ ﻟﺣﺩﻳﺛﻰ
ﺍﻟﻭﻻﺩﺓ
ﺍﺑﺮﺍﻫﻴﻢ ﺳﻌﻴﺪ ﺍﺑﺮﺍﻫﻴﻢ ،ﻋﺎﻁﻒ ﺍﻟﺴﻴﺪ ﺩﻧﻴﺎ ،ﻣﺤﻤﺪ ﺣﺴﻦ ﻋﺒﺪ ﺍﻟﻤﻠﻴﻚ ،ﺃﺣﻤﺪ ﻓﺘﺤﻰ ﻋﺒﺪ
ﺍﻟﻌﺰﻳﺰ*
ﺍﻗﺴﺎﻡ ﻁﺐ ﺍﻻﻁﻔﺎﻝ ﻭﺍﻟﺒﺎﺛﻮﻟﻮﺟﻴﺎ ﺍﻻﻛﻠﻴﻨﻴﻜﻴﺔ ،ﺟﺎﻣﻌﺔ ﺍﻷﺯﻫﺮ

ﺍﻥ ﺍﻟﻜﺒ ﺪ ﻓ ﻲ ﺍﻟﻄﻔ ﻞ ﺣ ﺪﻳﺚ ﺍﻟ ﻮﻻﺩﺓ ﻳﻈﻬ ﺮ ﺳ ﻤﺎﺕ
ﻓﺴ ﻴﻮﻟﻮﺟﻴﺔ ﻓﺮﻳ ﺪﺓ ﺗﻌ ﺪ ﻏﺎﻟﺒ ﺎ ﺟ ﺰء ﻣ ﻦ ﻋﻤﻠﻴ ﺔ ﺍﻟﻨﻤ ﻮ ﺍﻟﻄﺒﻴﻌ ﻲ
ﻟﻠﻄﻔ ﻞ .ﻓﺎﻟﻮﻅﻴﻔ ﺔ ﺍﻷﺳﺎﺳ ﻴﺔ ﻟﻠﻜﺒ ﺪ ﻫ ﻲ ﺗﺼ ﻨﻴﻊ ﻣﺠﻤﻮﻋ ﺔ ﻣ ﻦ
ﺑﺮﻭﺗﻴﻨ ﺎﺕ ﺍﻟﺠﺴ ﻢ ﺍﻟﻀ ﺮﻭﺭﻳﺔ ﻭﺃﺩﺍء ﻭﻅ ﺎﺋﻒ ﺃﺳﺎﺳ ﻴﺔ ﻋﺪﻳ ﺪﺓ
ﻣﺘﻀ ﻤﻨﺎ ﺗﺼ ﻨﻴﻊ ﺍﻟﺒﻴﻠﻴ ﺮﻭﺑﻴﻦ ﻭﺗﻨﻈ ﻴﻢ ﺑﺮﻭﺗﻴﻨ ﺎﺕ ﺍﻟﺒﻼﺯﻣ ﺎ
ﻭﺍﻟﺠﻠﻮﻛﻮﺯ ﻭﻋﻤﻠﻴﺔ ﺍﻟﺘﺤﻮﻝ ﺍﻟﺤﻴﻮﻱ ﻟﻸﺩﻭﻳﺔ ﻭﺍﻟﺴﻤﻮﻡ.
ﻭﻫﻨ ﺎﻙ ﺍﺿ ﻄﺮﺍﺑﺎﺕ ﺩﺍﺋﻤ ﺎ ﻣ ﺎ ﺗﺼ ﻴﺐ ﺍﻟﻜﺒ ﺪ ﻭﺗ ﺆﺩﻯ ﺍﻟ ﻰ
ﺍﻋﺘﻼﻟ ﻪ ﻭﻳ ﺘﻢ ﻓﺤﺼ ﻬﺎ ﺑﻮﺍﺳ ﻄﺔ ﺍﺧﺘﺒ ﺎﺭﺍﺕ ﺍﻟﻮﻅ ﺎﺋﻒ ﺍﻟﺤﻴﻮﻳ ﺔ
ﻭﺍﻟﻜﻴﻤﻴﺎﺋﻴ ﺔ ﻭﻓﺤﻮﺻ ﺎﺕ ﻣﺘﺨﺼﺼ ﺔ ﻷﺳ ﺒﺎﺏ ﻣ ﺮﺽ ﺍﻟﻜﺒ ﺪ ﻣﺜ ﻞ
ﺍﻟﺒﻠﻴ ﺮﻭﺑﻴﻦ ﻭﺇﻧﺰﻳﻤ ﺎﺕ ﺍﻟﻜﺒ ﺪ ﻭﺍﻧ ﺰﻳﻢ ﺍﻟﻔﻮﺳ ﻔﺎﺗﺎﺯ ﺍﻟﻘﻠ ﻮﻱ ﻭﻛ ﺬﻟﻚ
ﺍﻧ ﺰﻳﻢ ﺟﺎﻣ ﺎ ﺟﻠﻮﺗﺎﻣﻴ ﻞ ﺗﺮﺍﻧﺴ ﻔﻴﺮﺍﺯ ﻭﻋﻮﺍﻣ ﻞ ﺍﻟ ﺘﺠﻠﻂ ﻣﺜ ﻞ
ﺍﻟﺒﺮﻭﺛ ﺮﻭﻣﺒﻴﻦ ﻭﺍﻻﻟﺒﻴ ﻮﻣﻴﻦ .ﺛ ﻢ ﺍﻥ ﻫﻨ ﺎﻙ ﺍﺧﺘﺒ ﺎﺭﺍﺕ ﺃﺧ ﺮﻱ ﺗُﻨﻔ ﺬ
ﺗﺘﻀ ﻤﻦ ﻓﺤ ﺺ ﺍﻻﺟﺴ ﺎﻡ ﺍﻟﻤﻨﺎﻋﻴ ﺔ ﻻﻟﺘﻬ ﺎﺏ ﺍﻟﻜﺒ ﺪ ﻛ ﺬﻟﻚ ﺩﺭﺍﺳ ﺎﺕ
ﺍﻟﺤﺪﻳ ﺪ ﻭﺍﻟﻨﺤ ﺎﺱ ﻭﻧﺴ ﺒﺔ ﺑ ﺮﻭﺗﻴﻦ ﺍﻟﻔ ﺎ ﻭﺍﻥ ﺍﻧﺘ ﻲ ﺗﺮﺑﺴ ﻴﻦ ﻭﺍﻷﺟﺴ ﺎﻡ
ﺍﻟﻤﻀﺎﺩﺓ ﺍﻟﻤﺘﺼﻠﺔ ﺑﺎﻟﺴﺒﺐ ﺍﻟﻤﺤﺘﻤﻞ ﻟﻠﺴﺒﺐ ﺍﻟﻤﺮﺽ.
ﻓ ﻲ ﺍﻟﺤﻘﻴﻘ ﺔ ﺍﻥ ﺃﻣ ﺮﺍﺽ ﺍﻟﻜﺒ ﺪ ﺗﺘ ﺄﺛﺮ ﺑﺎﺿ ﻄﺮﺍﺑﺎﺕ ﻋﺪﻳ ﺪﺓ
ﻓ ﻲ ﻣﺮﺣﻠ ﺔ ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ ،ﺍﻷﻛﺜ ﺮ ﺷ ﻴﻮﻋﺎ ﻣﻨﻬ ﺎ :ﺍﻹﻧﺘ ﺎﻥ ﺍﻟﻮﻟﻴ ﺪﻱ
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ﻭﺍﻋ ﺘﻼﻝ ﻧﻘ ﺺ ﺍﻷﻛﺴ ﺠﻴﻦ ﺑﺎﻟﺪﻣﺎﻍ.ﻭﺍﻟﺪﺭﺍﺳ ﺎﺕ ﺍﻟﺤﺪﻳﺜ ﺔ ﻭﺟ ﺪﺕ ﺃﻥ
ﺃﻣ ﺮﺍﺽ ﺍﻟﺮﻛ ﻮﺩ ﺍﻟﺼ ﻔﺮﺍﻭﻱ ﺗﻤﺜ ﻞ  %76ﻣ ﻦ ﺃﻣ ﺮﺍﺽ ﺍﻟﻜﺒ ﺪ ﻓ ﻲ
ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ ،ﺍﻟﺴ ﺮﻁﺎﻥ  ،%2ﺃﻣ ﺮﺍﺽ ﺍﻟﺘﻤﺜﻴ ﻞ ﺍﻟﻐ ﺬﺍﺋﻲ ،%9
ﻓﺸ ﻞ ﺍﻟﻜﺒ ﺪ ﺍﻟﺤ ﺎﺩ  %2ﻭﺗﻠﻴ ﻒ ﺍﻟﻜﺒ ﺪ .%3ﻭﻟﻜ ﻦ ﺍﻹﻧﺘ ﺎﻥ ﺍﻟﻮﻟﻴ ﺪﻱ
ﻳﺒﻘ ﻲ ﻭﺍﺣ ﺪ ﻣ ﻦ ﺍﻷﺳ ﺒﺎﺏ ﺍﻟﺮﺋﻴﺴ ﻴﺔ ﻟﻼﺻ ﺎﺑﺔ ﻭﺍﻟﻮﻓ ﺎﺓ ﻓ ﻲ ﻛ ﺎﻣﻠﻲ
ﻭﻧﺎﻗﺼ ﻲ ﺍﻟﻨﻤ ﻮ ﻣ ﻦ ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ .ﻭﻋﻠ ﻰ ﺍﻟ ﺮﻏﻢ ﻣ ﻦ ﺃﻥ ﺍﻟﺘﻘ ﺪﻡ
ﺴ ﻦ ﻓ ﻲ ﻣﻌ ﺪﻻﺕ ﺍﻟﻨﺠ ﺎﺓ
ﻓ ﻲ ﺍﻟﻌﻨﺎﻳ ﺔ ﺑﺤ ﺪﻳﺚ ﺍﻟ ﻮﻻﺩﺓ ﻗ ﺪ ﺃﺩﻱ ﺇﻟ ﻲ ﺗﺤ ﱡ
ﻭﺗﻘﻠﻴ ﻞ ﺍﻟﻤﻀ ﺎﻋﻔﺎﺕ ﻓ ﻲ ﺍﻷﻁﻔ ﺎﻝ ﻧﺎﻗﺼ ﻲ ﺍﻟﻨﻤ ﻮ ،ﺍﻻ ﺍﻧ ﻪ ﻣ ﺎﺯﺍﻝ
ﺍﻹﻧﺘ ﺎﻥ ﺍﻟﻮﻟﻴ ﺪﻱ ﻳﺴ ﺎﻫﻢ ﺑﺼ ﻮﺭﺓ ﻣﻠﺤﻮﻅ ﺔ ﻓ ﻲ ﺍﻟﻮﻓ ﺎﺓ ﻭﺍﻷﻣ ﺮﺍﺽ
ﺑ ﻴﻦ ﻧﺎﻗﺼ ﻲ ﺍﻟﻨﻤ ﻮ ﻓ ﻲ ﻭﺣ ﺪﺍﺕ ﺍﻟﻌﻨﺎﻳ ﺔ ﺑﺤ ﺪﻳﺜﻲ ﺍﻟﻮﻻﺩﺓ.ﻓﺎﻹﻧﺘ ﺎﻥ
ﺍﻟﻮﻟﻴ ﺪﻱ ﻏﺎﻟﺒ ﺎ ﻳﺘﺼ ﻞ ﺑﺨﻠ ﻞ ﻓ ﻲ ﻭﻅ ﺎﺋﻒ ﺃﻋﻀ ﺎء ﻣﺘﻌ ﺪﺩﺓ ﻣﻤ ﺎ
ﻳ ﺆﺩﻱ ﺇﻟ ﻲ ﻧﺴ ﺒﺔ ﻭﻓﻴ ﺎﺕ ﻋﺎﻟﻴ ﺔ ﻭﻧﺘﻴﺠ ﺔ ﺣﺘﻤﻴ ﺔ ﺳ ﻴﺌﺔ .ﻛﺎﻟﻔﺸ ﻞ ﻓ ﻲ
ﻭﻅ ﺎﺋﻒ ﺍﻟﺠﻬ ﺎﺯ ﺍﻟﻜﺒ ﺪﻱ ﺍﻟﺼ ﻔﺮﺍﻭﻱ ﻓ ﻲ ﺻ ﻮﺭﺓ ﻛ ﺪﺭ ﺻ ﻔﺮﺍﻭﻱ
ﺃﻭ ﺍﺭﺗﻔ ﺎﻉ ﻓ ﻲ ﺍﻧﺰﻳﻤ ﺎﺕ ﺍﻟﻜﺒ ﺪ ﻭﻫ ﺬﺍ ﺗ ﻢ ﺗﺴ ﺠﻴﻠﻪ ﻓ ﻲ ﺃﻛﺜ ﺮ ﻣ ﻦ ﺛﻠﺜ ﻲ
ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ ﺍﻟﺨ ﺪﺝ ﺍﻟ ﺬﻳﻦ ﺍﺧﺘﺒ ﺮﻭﺍ ﺑﻌ ﺪ ﺍﺻ ﺎﺑﺘﻬﻢ ﺑﺘﺴ ﻤﻢ ﺍﻟ ﺪﻡ
ﺍﻟﺒﻜﺘﻴﺮﻳ ﺎ ﺑﻜﺘﻴﺮﻳ ﺎ ﺳ ﺎﻟﺒﺔ ﺍﻟﺠ ﺮﺍﻡ .ﻭﻫ ﺬﺍ ﺍﻻﺿ ﻄﺮﺍﺏ ﺷ ﺎﺋﻊ ﻋﺎﻟﻤﻴ ﺎ ً
ﻭﻳﻤﺜ ﻞ  %75ﻣ ﻦ ﺣ ﺎﻻﺕ ﺇﻋ ﺎﺩﺓ ﺍﻟ ﺪﺧﻮﻝ ﻓ ﻲ ﺍﻟﻤﺴﺘﺸ ﻔﻴﺎﺕ ﻓ ﻲ
ﺍﻷﺳﺒﻮﻉ ﺍﻷﻭﻝ ﻣﻦ ﺍﻟﻌﻤﺮ.
ﺃﻳﻀ ﺎ ﻭﺟ ﺪ ﺍﻥ ﺍﻋ ﺘﻼﻝ ﻧﻘ ﺺ ﺃﻛﺴ ﺠﺔ ﺍﻟﻤ ﺦ ﺳ ﺒﺐ ﺭﺋﻴﺴ ﻲ
ﻓ ﻲ ﺍﻟﻌﺠ ﺰ ﺍﻟﻤ ﺰﻣﻦ ﻓ ﻲ ﺍﻟﻄﻔﻮﻟ ﺔ ﺍﻟ ﺬﻱ ﻳﻨ ﺘﺞ ﻣ ﻦ ﻧﻘ ﺺ ﺍﻷﻛﺴ ﺠﺔ
ﺍﻟﻨﻈ ﺎﻣﻲ ﻭﻧﻘ ﺺ ﺍﺭﻭﺍء ﺧﻼﻳ ﺎ ﺍﻟﻤ ﺦ ﻣﺆﺩﻳ ﺎ ﺇﻟ ﻲ ﻧﻘ ﺺ ﺍﻷﻛﺴ ﺠﻴﻦ
ﻓ ﻲ ﺍﻟ ﺪﻡ ﻓ ﻲ ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ .ﻭﻫ ﺬﺍ ﻳﻤﻜ ﻦ ﺃﻥ ﻳﺤ ﺪﺙ ﻗﺒ ﻞ ﺍﻟ ﻮﻻﺩﺓ ﻓ ﻲ
 %20ﻣ ﻦ ﺍﻟﺤ ﺎﻻﺕ ،ﺍﻭﺃﺛﻨ ﺎء ﺍﻟ ﻮﻻﺩﺓ ﻓ ﻲ  ،%30ﺃﻭ ﺑﻌ ﺪ ﺍﻟ ﻮﻻﺩﺓ
ﻓ ﻲ  %10ﻣ ﻦ ﺍﻟﺤ ﺎﻻﺕ .ﺍﻥ ﻧﻘ ﺺ ﺍﻷﻛﺴ ﺠﺔ ﻓ ﻲ ﺍﻟ ﺪﻡ ﻳﻤﻜ ﻦ ﺃﻥ
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ﻳ ﺆﺩﻱ ﺇﻟ ﻲ ﺗﻠ ﻒ ﻟﻜ ﻞ ﻧﺴ ﻴﺞ ﻭﻋﻀ ﻮ ﻓ ﻲ ﺍﻟﺠﺴ ﻢ ﻭﺍﻟﻌﺪﻳ ﺪ ﻣ ﻦ
ﺍﻷﻋﻀ ﺎء ﺍﻟﻤﺴ ﺘﻬﺪﻓﺔ ﻣﺜ ﻞ ﺍﻟﻜﺒ ﺪ ﻭﺍﻟ ُﻜﻠ ﻲ ﻭﺍﻟﺠﻬ ﺎﺯ ﺍﻟﻌﺼ ﺒﻲ
ﺍﻟﻤﺮﻛﺰﻱ ﻭﺍﻟﻘﻠﺐ ﻭﺍﻷﻭﻋﻴﺔ ﺍﻟﺪﻣﻮﻳﺔ ﻭﺍﻟﺮﺋﺘﻴﻦ.
ﻭﻫ ﺬﻩ ﺩﺭﺍﺳ ﺔ ﻧﻔ ﺬﺕ ﻟﺘﻌﻘ ﺐ ﺣ ﺪﻭﺙ ﺍﻻﻋ ﺘﻼﻝ ﺍﻟﻜﺒ ﺪﻱ
ﻭﻋﻮﺍﻣ ﻞ ﺍﻟﺨﻄ ﻮﺭﺓ ﺍﻟﻤﺤﺘﻤﻠ ﺔ ﺍﻟﺘ ﻲ ﻳﻤﻜ ﻦ ﺃﻥ ﻳﻮﺍﺟﻬﻬ ﺎ ﺍﻷﻁﻔ ﺎﻝ
ﺍﻟﻤﺤﺠ ﻮﺯﻳﻦ ﺑﻮﺣ ﺪﺓ ﺍﻟﻌﻨﺎﻳ ﺔ ﺍﻟﻤﺮﻛ ﺰﺓ ﻟﺤ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ .ﻭﻫ ﺬﻩ
ﺍﻟﺪﺭﺍﺳ ﺔ ﻧٌﻔ ﺬﺕ ﻓ ﻲ ﻣﺴﺘﺸ ﻔﻲ ﺍﻟﺤﺴ ﻴﻦ ﺍﻟﺠ ﺎﻣﻌﻲ ﻋﻠ ﻲ ﻣﺎﺋ ﺔ ﺣﺎﻟ ﺔ ﻣ ﻦ
ﺍﻷﻁﻔ ﺎﻝ ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ ﺍﻟ ﺬﻳﻦ ﺗ ﻢ ﻣﺘ ﺎﺑﻌﺘﻬﻢ ﻣ ﻦ ﻳ ﻮﻣﻴﻦ ﺇﻟ ﻲ ﺃﺭﺑﻌ ﺔ
ﻋﺸﺮ ﻳﻮﻣﺎ ﻟﺘﺸﺨﻴﺺ ﺍﻋﺘﻼﻻﺕ ﺍﻟﻜﺒﺪ ﻭﺗﺎﺛﻴﺮﺍﺗﻬﺎ.
ﻭﺟ ﺎءﺕ ﻧﺘ ﺎﺋﺞ ﻫ ﺬﻩ ﺍﻟﺪﺭﺍﺳ ﺔ ﻟﺘﻈ ﻪ ﺷ ﻴﻮﻉ ﺗﻮﺍﺟ ﺪ ﺍﻟ ﺬﻛﻮﺭ
ﺑﺎﻟﺪﺭﺍﺳ ﺔ ﺑ ﺪﻭﻥ ﺍﺧ ﺘﻼﻑ ﻓ ﻲ ﻣﻌ ﺪﻝ ﺍﻋ ﺘﻼﻝ ﺍﻟﻜﺒ ﺪ ﻓ ﻲ
ﺍﻟﺠﻨﺴ ﻴﻦ.ﻛﺬﻟﻚ ﺃﻅﻬ ﺮﺕ ﺣ ﺪﻭﺙ ﺍﻻﻋ ﺘﻼﻝ ﺍﻟﻜﺒ ﺪﻱ ﺑﺸ ﻜﻞ ﻛﺒﻴ ﺮ ﻓ ﻲ
ﺍﻷﻁﻔ ﺎﻝ ﺍﻟﺨ ﺪﺝ ﻭﻧﺎﻗﺼ ﻲ ﺍﻟﻨﻤ ﻮ ﻣ ﻦ ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ .ﻭﺍﻳﻀ ﺎ
ﺃﻅﻬ ﺮﺕ ﻏﻠﺒ ﺔ ﻟﻸﻁﻔ ﺎﻝ ﺍﻟﻨ ﺎﺗﺠﻴﻦ ﻋ ﻦ ﻭﻻﺩﺓ ﻗﻴﺼ ﺮﻳﺔ ﻟﻜ ﻦ ﺑ ﺪﻭﻥ
ﺍﺧﺘﻼﻑ ﺍﻛﻠﻴﻨﻴﻜﻲ ﻓﻲ ﺍﻟﻨﺘﺎﺋﺞ.
ﻛ ﺬﻟﻚ ﺃﻅﻬ ﺮﺕ ﺷ ﻴﻮﻉ ﻣﻠﺤ ﻮﻅ ﻟﻼﻋ ﺘﻼﻝ ﺍﻟﻜﺒ ﺪﻯ ﻓ ﻲ
ﺣ ﺎﻻﺕ ﺍﻹﻧﺘ ﺎﻥ ﺍﻟﻮﻟﻴ ﺪﻱ ،ﻧﻘ ﺺ ﺃﻛﺴ ﺠﺔ ﺍﻟﻤ ﺦ ﻭﺷ ﻴﻮﻉ ﺑﺸ ﻜﻞ ﺃﻗ ﻞ
ﻓ ﻲ ﺃﻣ ﺮﺍﺽ ﺍﻟﻘﻠ ﺐ ﺍﻟﻮﺭﺍﺛﻴ ﺔ ﻭﺣ ﺎﻻﺕ ﺍﺭﺗﻔ ﺎﻉ ﺍﻟﺼ ﻔﺮﺍء ﻏﻴ ﺮ
ﺍﻟﻤﺒﺎﺷﺮﺓ ﻭﺍﻷﻋﺮﺍﺽ ﺍﻷﺧﺮﻱ ﻟﻼﻋﺘﻼﻝ ﺍﻟﻜﺒﺪﻱ.
ﺃﻳﻀ ﺎ ﻧﺘﺎﺋﺠﻨ ﺎ ﺃﻅﻬ ﺮﺕ ﺷ ﻴﻮﻉ ﺍﻻﻋ ﺘﻼﻝ ﺍﻟﻜﺒ ﺪﻯ ﻓ ﻲ ﺣ ﺎﻻﺕ
ﺍﻟﺘ ﺎﺭﻳﺦ ﺍﻟﻤﺮﺿ ﻲ ﻟ ﻸﻡ ﺑﺘﻤ ﺰﻕ ﺍﻷﻏﺸ ﻴﺔ ﺍﻟﻤﺒﻜ ﺮ ﻭﺍﻷﻣ ﺮﺍﺽ
ﺍﻟﻤﺼ ﺎﺣﺒﺔ ﺑ ﺪﻭﻥ ﺍﺧ ﺘﻼﻑ ﻓ ﻲ ﺍﻟﻨﺘ ﺎﺋﺞ ﺑ ﻴﻦ ﺍﻟﺘ ﺎﺭﻳﺦ ﺍﻟﻤﺮﺿ ﻲ ﻟ ﻸﻡ
ﺍﻟﻤﺼ ﺎﺑﺔ ﺑ ﺎﻟﺒﻮﻝ ﺍﻟﺴ ﻜﺮﻯ ﻭﺍﺭﺗﻔ ﺎﻉ ﺿ ﻐﻂ ﺍﻟ ﺪﻡ ﻭﺍﻟﻌﻮﺍﻣ ﻞ
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ﺍﻟﻤﺮﺿ ﻴﺔ ﺍﻷﺧﺮﻱ.ﺑﺎﻹﺿ ﺎﻓﺔ ﻟ ﺬﻟﻚ ﺃﻅﻬ ﺮﺕ ﺩﺭﺍﺳ ﺘﻨﺎ ﺣ ﺪﻭﺙ
ﻭﺍﺿ ﺢ ﻟﻼﻋ ﺘﻼﻝ ﺍﻟﻜﺒ ﺪﻱ ﻓ ﻲ ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ ﻓ ﻲ ﺣ ﺎﻻﺕ ﺍﻻﺧﺘﻨ ﺎﻕ
ﺍﻟﻮﻟﻴ ﺪﻱ ﺧﺎﺻ ﺔ ﻓ ﻲ ﻣﻘﻴ ﺎﺱ  Apgarﺃﻗ ﻞ ﻣ ﻦ  3ﻋﻨ ﺪ ﻋﻤ ﺮ 5
ﺩﻗﺎﺋﻖ.
ﻛ ﺬﻟﻚ ﻧﺘﺎﺋﺠﻨ ﺎ ﺃﻭﺿ ﺤﺖ ﺣ ﺪﻭﺛﺎ ﻣﻠﺤﻮﻅ ﺎ ﻟﺘﻀ ﺨﻢ ﺍﻟﻜﺒ ﺪ
ﻭﺍﻟﻄﺤ ﺎﻝ ﻓ ﻲ ﺣ ﺪﻳﺜﻲ ﺍﻟ ﻮﻻﺩﺓ ﺍﻟﻤﺼ ﺎﺑﻴﻦ ﺑ ﺎﻋﺘﻼﻝ ﺍﻟﻜﺒ ﺪ ﺑ ﺎﻟﻔﺤﺺ
ﺍﻻﻛﻴﻨﻴﻜ ﻰ ﻟﻠﻤ ﺮﻳﺾ .ﺍﻣ ﺎ ﺑﺎﻟﻨﺴ ﺒﺔ ﻟﻔﺤ ﺺ ﺍﺟﻬ ﺰﺓ ﺍﻟﺠﺴ ﻢ ﺍﻟﻤﺨﺘﻠﻔ ﺔ
ﻓ ﻼ ﺗﻮﺟ ﺪ ﺍﺧﺘﻼﻓ ﺎﺕ ﺑ ﻴﻦ ﺍﻷﻁﻔ ﺎﻝ ﺍﻟﻤﺼ ﺎﺑﻴﻦ ﺑ ﺎﻋﺘﻼﻝ ﺍﻟﻜﺒ ﺪ ﻭﺑ ﺪﻭﻥ
ﺍﻋ ﺘﻼﻝ ﺍﻟﻜﺒ ﺪ ﻭﻫ ﺬﺍ ﺑﺎﻟﻨﺴ ﺒﺔ ﻟﻔﺤ ﺺ ﺍﻟﻘﻠ ﺐ ﻭﺍﻟﺠﻬ ﺎﺯ ﺍﻟﺘﻨﻔﺴ ﻲ
ﻭﺍﻟ ﺮﺃﺱ ﻭﺍﻟﻌﻨ ﻖ ﻭﺍﻷﻁ ﺮﺍﻑ ،ﻣ ﻊ ﺣ ﺪﻭﺙ ﻭﺍﺿ ﺢ ﻟ ﻨﻘﺺ ﺍﻟﺘ ﻮﺗﺮ
ﺍﻟﻌﻀ ﻠﻰ ﻭﺣ ﺪﻭﺙ ﺍﺭﺗﺨ ﺎء ﻋ ﺎﻡ ﻓ ﻲ ﺍﻷﻁﻔ ﺎﻝ ﺍﻟﻤﺼ ﺎﺑﻴﻦ ﺑ ﺎﻋﺘﻼﻝ
ﺍﻟﻜﺒﺪ.

1373

