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stem function, but it is not sufficient to check the fine changes of cortical functions. A fine change of cortical

function can be expressed with somatosensory evoked cortical field potential(SSEFP) rather than general SSEP.
To confirm the usefulness of SSEFP for evaluating the cortical function, the authors simultaneously measured SSEFP
and the intracranial pressure—volume index(PVI) in kaolin—induced hydrocephalic rats.

MethodJ Hydrocephalus was induced with injection of 0.1ml kaolin—suspended solution into the cisterna magna in
60 Sprague—Dawley rats. The authors measured PVI and SSEFP 1 week after injection of kaolin—suspended solution.
To evaluate the severity of induced hydrocephalus, we measured the transverse diameter of the lateral ventricle on
the coronal slice of the rat brain 0.40mm posterior to the bregma.

Result(] The typical wave form of SSEFP in control rats showed a negative—positive complex wave at early latency.
In SSEFP of normal rats, NO is 10.0 msec, N1 15.3 msec, P1 31.2 msec and N1—-P1 amplitude 15.4u V. As hydro—
cephalus progressed, the peak latency of N1 and P1 were delayed. In mild hydrocephalus, negative peak waves
were split. The N1-P1 amplitude was decreased only in severe hydrocephalus. The changes of the characteristics of
SSEFP according to the severity of hydrocephalus were well correlated with the changes of PVI. Shunting normalized
the characteristics of SSEFP in relation to ventricular sizes and PVI in hydrocephalic rats.

Conclusion] SSEFP may be useful for evaluating the impairment of cortical function in hydrocephalus.

O bjectivel] Somatosensory evoked potential(SSEP) has been known to be a good method for evaluating brain

KEY WORDSO Kaolin—induced hydrocephalus- Pressure—volume index: Somatosensory evoked potential: Soma—
tosensory evoked cortical field potential.
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Fig. 1. Measurement of pressure-volume index. PVI was cal-
culated according to the formula {PVIO V—Vo/(logP—
logPo), (P=Po)} after intraventricular bolus injection of
0.025-0.03ml heparinized normal saline(Heparin 10,000
unit in 1000ml normal saline).
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Fig. 2. Stimulating electrode and recording electrode of so-
matosensory evoked field potential. We transcutane-
ously stimulated the sciatic nerve with a ball-type
electrode made of silver(left figure). The figure at right
is a schematic drawing of the recording electrode.
This electrode has a recording disk(1.4mm in diameter)
and the insulated needle(0.2mm in diameter, 0.4mm
in length). The insulated needle is used as a reference
electrode after stripping the tip of the needle.
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Fig. 3. Confirmation and classification of induced hydrocephalus. We measured the transverse diameter of the lateral
ventricle on the coronal slice of the rat brain 0.40mm posterior to the bregma. The normal transverse diameter is
defined as less than 1.0mm, mild hydrocephalus as 1.0 to 2.0mm, and severe hydrocephalus as more than 2.0mm.

Table 1. Changes of intracranial pressure and pressure-volume index 1 week after infracisternal injection of kaolin-suspen-

ded solution

L Mild Severe Treated
Classification Control hydrocephalus hydrocephalus hydrocephalus*
Number of animals 12 24 14 10
Diameter of lateral ventricle(mm) 0.85+ 0.06 1.62+ 0.21 2.71+ 0.37 1.04+ 0.16
(0.75-0.95) (1.2-1.9) (2.1-3.4) (0.85-1.3)
Infracranial pressure(mmHQ) 5.24+ 0.28 6.79+ 0.70 7.44+ 0.58 519+ 1.13
(4.8-5.6) (5.4-7.9) (6.5-8.3) (3.0-6.9)

Pressure-volume index(ml) 0.0640+ 0.0023

0.0578+ 0.0029

0.0560+ 0.0056 0.0599+ 0.0086

*O Rats in this group were treated with shunting 1 week after intracisternal injection of kaolin-suspended solution

The data are meant standard deviation
Numbers in blank mean the minimal and maximal value
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Fig. 4. Change of intracranial pressure according to the se-
verity of induced hydrocephalus(rll 0.671, p0 0.001).
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Fig. 5. Change of intracranial pressure-volume index accor-
ding to the severity of induced hydrocephalus(rQ
—0.476, p0 0.001).
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Fig. 7. Localization for recording somatosensory evoked field
potential. To find the proper location for recording
SSEFP, we recorded 40 SSEFP on the ipsilateral and con-
tralateral hemisphere to stimuli.
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Fig. 8. Change of N1 according to the severity of induced
hydrocephalus(rd 0.763, pO 0.001).

Fig. 9. Change of P1 according to the severity of induced
hydrocephalus(rd 0.674, pO 0.001).

Table 2. Changes of SSEFP according to the severity of hydrocephalus

Classification Control Mild hydrocephalus Severe hydrocephalus Treated hydrocephalus
Number of animals 12 24 14 10
NO(msec) 10.0+ 0.5 10.2+ 0.9 11.3+ 1.3 10.2+ 1.2
N1(msec) 153+ 1.4 17.9+ 2.1 19.7+ 2.5 15.6% 1.6
P1(msec) 31.2+ 2.8 34.0+ 4.1 40.6+ 3.8 30.8+ 2.4
N1 splitting none 70% 30% 30%

N1-P1 amplitude(u V) 154+ 2.4 15.6+ 5.6 13.7+ 2.7 14.7+ 6.4

NOO Starting point of negative wave
P10 Latent period of peak point of positive wave

N10 Latent period of peak point of negative wave

N1-P1 amplituded Amplitude between peak points of negative wave and positive wave

The data are meant standard deviation
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Fig. 10. Change of somatosensory evoked field potential acc-
ording fo the severity of induced hydrocephalus. As
hydrocephalus progressed, N1 and P1 were delayed. In
severe hydrocephalus, the N1-P1 amplitude decreased.
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Fig. 11. Change of somatosensory evoked field potential
after shunting. SSEFP in 70% of the freated group
was similar to those in the control group. However,
SSEFP in 30% of the treated group showed N1 spli-
tting.
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