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Measurement of CT Values of Brain Tissue
In Premature Infants

XiaoMei HAN, YarMinLIl, Le Ka YAN, BaoChang CHEN, Zhao Xia TIAN, Hong Hong DONG

Department of Pediatrics, First Hospital of Hebei Medical University, Shijiazhuang, Hebel 050031, China

Abstract :  Objective The CT vauesof brain tissue of premature infants are usualy low and it is difficult to assess
if they stand in the normd range of CT vauesof premature infants. Thispaper aims at studying the differencesof brain
CT values between the premature and term infants. Methods Seventy-sx premature infants were divided into 2 groups
acoording to the gestational age: 28 - 33*° weeks group (n =36) and 34 - 36%° weeks group (n =40). Fifty term
infants were used as the control group. The cranid CT scan was taken and the CT values of various regions of brain
tissues were measured. Results The CT vaues of cerebdlum, bransem, basd sgment , thalamus, white matter and
grey matter in the two premature infants groups were sgnificantly lower than those in the control group ( P <0.01).
The CT vauesof the above regionsof brain tissuesin the 28 - 33*° weeks group were sgnificantly lower than those in
the 34- 36"° weeks group ( P <0.01). Conclusions This study shows that the brain CT vaues of the premature
infants are dgnificantly lower than those of the term infants, thus the reference rarge of the brain CT valuesof full term
neonatesis not fit for the premature newborns. [ Chin J Contemp Pediatr , 2003, 5(6) : 503 - 504]
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It wasfound that the CT valuesof the brain tis
sue in the preterm neonates were generaly low. It
was difficult to judge if they were norma or not. The
CT vauesof various areas of brain tissues of preterm
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neonates who had various gestationa ages (GA) were
measured and the differences of brain CT values be
tween the premature and term infants were investi-
gated in this study.
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China.

Seventy-9x premature infants without a history
of agpphyxia and other diseases hogitaizedin the First
Hogita of Hebel Universty from 1999 to 2000 were
enrolled in this study. They were devided into two
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groups according to the gestationd age (GA) : 28 -

33*° weeks group (n =36) and 34 - 36"° weeks
group (n = 40). Fifty hedthy term neonates with
@A’ sof 37 - 42 weeks made up the control group.
No differences of gender and age were noted among
the three groups, whereas the difference of birth
weight among them was sgnificant. See Table 1.

Table 1 Gender, age and hirth weight of the 3 groups

(x £5s)
Groups n  mde femde age(d)  weight(g)
28- 33*®weeks 36 21 15 8.5+3.51 501 + 308*°
34- 36"%weeks 40 25 15 7.5+2.8 213443122
37 - 42 weeks 50 32 18 8.0£4.8 3170526

Note: avsthe 37 - 42 weeksgroup P <0.01; bvsthe34- 36*°

weeks group P <0.01

Methods

All the subjects were given a crania CT scan be
tween 3 hours and 12 days &ter birth. The Matrix
was 340 x 340, the window width was 100 Hu and
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the window centre was 30 Hu. The scanning range
was from the acusacanthusline to the top of the cra-
nium of the subjects, including 8 layers. The thick-
ness of each layer was 10 mm and the distance be
tween each layer was 10 mm.
Satistical analysis

All satisticdl data were expressed as x
ANOVA and g test were used to anayze the differ-
encesof data.
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Results

The CT vaues of the cerebellum, brainsem,
basal ganglia, thdamus, white matter and grey mat-
ter in the 28 - 33*® weeks group and the 34 - 36*°
weeks group were lower than those of the control
group respectively and the diff erences were sgnificant
( P <0.01). The CT vduesdf the various bran tissues
in the 28 - 33*° weeks group were lower than those of
the 34 - 36" ° weeks group and the differences were d
dgnificant ( P <0.01). See Table 2.

Table2 CT vauesof various regionsof brain tissuesin the 3 groups( x + s , Hu)

Groups n cerebdlum brain sem basa ganglia thdamus white matter grey matter ventride
37- 42 weeks 50 28.9+2.9 27.8+2.3 26.8+2.1 26.9+2.3 18.9+2.7 30.4+4.0 6.9+2.8
34- 36*5weeks 40 24.1 3.8% 22.8+3.8%  20.8+3.9° 21.7+3.5%  16.2+3.2%  26.9+4.4% 6.4%2.9
28- 33"%weeks 36 20.2+4.8%° 21.3+3.4%° 20.1+3.8°° 188+3.6%° 152+3.9%P 25 4+6. 9 5.6+3.6

Note: avsthe 37 - 42 weeks group P <0.01; b vsthe 34 - 36 *®weeks group P <0.01

Discussion

CT value is a unit to express tissue dendty and
can reflect the dendty range of different tissues. It is
a credible index for the diagnods of brain edema.
When CT value drops by 1 Hu, it indicates that the
water content of brain tissueincreasesby 1.3%. CT
vaue has been used in the fidd of the neonata dis
eases diagnosis since 1976. L1, et a!! reported that
the CT value of brain white matter in normal full
term infants was 18 - 28 Hu which was dgnificantly
lower than that of normal children and adults. The
marker, which the CT vdue of bran white matter
was less than 18 Hu, has been used as one of the di-
agnostic criteria of hypoxicischemic encephalopathy
(HIE) in term neonatest?’. The range of normal

brain CT value of premature infants has not been re-
ported in China. This study reveded that the CT val-
uesof brain white matter in premature infants were 9
- 21 Hu, which were obvioudy lower than those of
term neonates and maybe be used as reference range
of brain CT value of prematureinfants. And the low-
er the gestationa age, the lower the CT value of
brain tissue, which was accordant with the report of a
foreign author!® . The reasns may be because  the
water content of brain tissuesin premature infantsis

higher and the brain tissues of premature infants

are short of myelinization!*

. S the normd range of
CT vaues of the term infants is not fit for the
preterm infants. Otherwise, the developing brain tis
sue with low dendty in premature infants may be

mi sdiagnosed as brain edemaor HIE.
(Continued on Page 514)
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