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CT Scan Findings of Rabbit Brain Infection Model and Changes in Hounsfield Unit
of Arterial Blood after Injecting Contrast Medium
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Abstract

This dpaper explores. CT findings of a rabbit brain infection model injected with Escherichia
coli and investigates the changes in Hounsfield unit (HU) of arterial blood over time. The brain
infection model was produced 37 mjecting E. coli 1x10" CFU/ ml, 0.1 ml through the burr hole
in _the calvarium, 2 ~ 3 mm in depth from the dura mater, and contrast-enhanced CT, dynamic
CT and arterial blood CT 1mages were gained. It was found that various brain infections such
as brain abscess, ventriculitis and meningitis. The CT image of brain abscess showed a typical
pattern which the peripheral area was strongly contrast—-enhanced while the center was weakly
contrast-enhanced. The CT image of ventriculitis showed a strong contrast-enhancement along
the lateral ventricle wall, and the CT image of meningitis showed a strong contrast-enhancement in
the area between the telencephalon and the diencephalon. In dynamic CT images, the HU value
of the infection core before in ectlnﬁ contrast medium was_31.01 £ 3.55. By 10 minutes after the
injection, the value increased gradually to 40.36 £3.76. The HU value in the areas of the
marginal rim where was hyper—enhanced showed 47.23 + 3.12_before contrast 1r[1}ect10n, and it
increased to 63.59 + 3.31 apout 45 seconds, after the injection. In addition, the HU value_ of the
normal brain tissue opposite to the E. coli. injected brain was 39.01 + 3.24 before the injection,
but_after the contrast mi_ectlon, the value increased to 49.01 £ 4.29 in about 30 seconds, and then
it showed a %radual decline. In the arterial blood CT, the HU value before the contrast injection
was 8778 +6.88, and it increased dramatically between 10 to 30 seconds until it reached a
maximum value of 749.13 £ 98.48. Then it fell sharply to 467.85 = 62.98 between 30 seconds to
45 seconds and reached a plateau b%l 60 seconds. Later, the value showed a steady decrease and
indicated 188.28 + 25.03 at 20 minutes. Through this experiment, it was demonstrated that the
brain infection model can be produced by injecting E. coli., and the characteristic of the infection
model can be well observed with contrast-enhanced CT scan. The dynamic CT scan showed
that the center of the infection was gradually contrast-enhanced, whereases the peripheral area
was_ rapidly contrast-enhanced and then slowly decreased. As for arterial blood, it increased
significantly between 10 seconds to 30 seconds after the contrast medium injection and
decreased gradually after reaching a plateau.
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fAd=t=(KCTC #2597 : Korean Collection for Type
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Fig. 1. The implantation method of Escherichia
coli at rabbit brain,

A. Incised scalp along the midline of vertex(approximately 2
cm)

B. Drilling to make a burr hole at calvarium

C. A burr hole located 5 mm dextral to the sagittal suture and
5 mm anterior to the coronal suture

D. Inoculation of 0.1 ml Escherichia coli. suspension that is
concentrated 1 X 10’ CFU/ ml and mixed with 50 mg/ ml of
Nestargel.
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Fig. 2. The ROI location of dynamic CT and

blood sample image.

A. The ROI locations defined at infection core(thick arrow),
peripheral rims(arrows) and contralateral normal brain
(arrow head).

B. CT of 20 syringes of blood sampled from a rabbit aorta at
L1-2.

ROI location in the syringe(arrow).
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F|g 3. CT and pathologic feature of various brain

infections.

CT of brain abscess shows low density in the core and
hyperenhancement in the peripheral rim(A). Its pathologic feature(a)
and magnified image of boxed area@ ) show numerous inflammatory
cells in the abscess core and clear rim. CT of ventriculitis(B) and its
pathologic feature(b) and magnified image of boxed area(b’ ) shows
numerous inflammatory cells and necrotic debris in the right lateral
ventricle and clear rim, CT of meningitis(C) and its pathologic
feature(c), and the magnified image of boxed arealc’ ) show numerous
inflammatory cells at the right fissure of telencephalon and
diencephalon.
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ol A HU 2hS 87.78 £ 6.880]xL, 244 FY 20

10% (3 dynamic)%-€] 30% (7 dynamic)7H4| F2 %‘% FgFol vEIAE 2GA FY A ool
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Z7HA 46785+ 62.R82 F438] 7H4as, 452310 Z12)aL 208 (20 dynamic) G-l A= 2k 5,034 =7
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Table 1. Variation of HU value at infection core, rim, contralateral normal brain and blood sample
in dynamic CT

(n=12)

Dy sec Ic IR CLNB BS X p

1 0 31.01 £3.55 4723 +3.12 39.01 +£3.24 85.34 £5.81 415 0.00
2 5 31.45+3.99 48.75 + 3.32 39.23 +3.31 87.78 +6.88 37.4 0.00
3 10 31.90 +4.06 49.24 + 3,55 40.31 £3.79 114.10 £ 60.58 40.4 0.00
4 15 33.58 +4.00 53.21 = 3.60 41,65 + 3.86 255,90 + 167.58 40.0 0.00
5 20 32.74 = 4,09 56.67 = 3.03 44,84 +4.16 465.82 +233.88 41.4 0.00
6 25 33.47 +4.37 61.48 = 3.40 46.28 + 4.65 664.60 + 185.80 41.5 0.00
7 30 35.563 +4.37 62.51 = 3.50 49.01 +£4.29 749.13 +98.48 38.8 0.00
8 35 36.72 +3.94 63.37 = 3.70 47.75 + 4,62 649.73 +92.08 38.9 0.00
9 40 34.31 £3.73 62.57 = 4.05 46.09 + 4,53 533.74 +82.47 39.9 0.00
10 45 35.41 £4.17 63.59 + 3.31 46.75 + 4.86 467.85 + 62.98 39.8 0.00
11 50 36.07 +£4.05 63.00 + 3.40 45.54 + 4,92 430.93 +49.76 39.8 0.00
12 55 36.03 +£3.70 62.62 = 3.00 46.03 +4.27 407.63 £42.29 38.8 0.00
13 60 35.24 +3.94 62.97 = 3.07 4459 +4.10 392.39 +43.67 401 0.00
14 120 34.80 +4.31 62.06 +2.76 4276 +3.94 323.26 = 32.18 39.9 0.00
15 180 36.17 £ 4.21 61.18 £ 2.77 44,24 + 3.65 271.14 £ 2434 39.4 0.00
16 300 36.93 £ 3.96 61.40 = 3.05 41,01 £3.54 241.55 + 25,90 38.0 0.00
17 420 37.93+4.25 62.64 +3.15 42,71 = 3.69 222.48 +21.82 37.7 0.00
18 600 40.36 £ 3.76 61.13 +2.96 42.04 + 3.61 211.66 +23.48 34.6 0.00
19 900 39.68 +4.52 64.92 + 2,51 41,74 +£2.98 191.61 +20.88 35.2 0.00
20 1200 37.35+4.20 62.94 +2.87 37.67 +3.67 188.28 + 25.03 34.6 0.00

Dy : Dynamic, IC : Infection Core, IR : Infection Rim, CLNB : Contralateral Normal Brain, BS : Blood Sample
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Fig. 4. The specimen of rabbit brain at the
stage of abscess.

Central necrotic debris (thick red arrow) associated with tissue

deficit which resulted from liquefaction, and peripheral rim(thin

red arrow) are shown at right cerebral cortex.
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