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Absiract - Akhough measwrement of intracramial pressure by
nonimvasive methods hay been suggested, bt mainly fnvasive
methods are ysed for this purpose. Increase in episcleral venous
pressure can be expected to result in @ linear increase in
imtmaocular  pressare. Congested  oculur veins with  capillary
lenkage and hemorrhage are seen when the ICP is increased,
thus theorstically measurement of Intrapcular pressure can be o
procedure for estimation of the TCP, This study was performed
to find whether there is any relafionship between intraccular
pressure and FOP, soowe wsed 12 albing rabbits fn twe divided
proups, Our study was aot desipeed to elucidate the mechanim
of chamge bl merely to record any changes observed. Al
mteavires except an increave fn ICP were applied on the fest
proup ay well av on the contral group. After peneral aneitfiesia
with the combination of ketamin, rampune, and pentobarbital, a
burr hele was made in the lambde region of the skall and o
cannuli was pluced in the subdural space. The ICF in e test
privep Encreased wp to 15 mmHe and was constamt throughout
the experiment. [ntraocular presivre wos megired by Sehiofz
topomefers after peneral anesthesta, after cannulztion of the
skull, and immediately after increasieg the TCP which was
repented fr 15 minuwtes interval for 4 hkours, There was ne
stativtical difference hetween Hre two proups (P: 0997 Resulty
sfeerw thet neither cannuletion nor peneral anesthesio for o
foury produce alteration in [OF fn the comirol gprowp nor
increasing of the FCP to fevel of 15 mmHp produces any
alteruiion in JOF on the test group.
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INTRODUCTION

Intracranial pressure (ICP) monitoring has beeome
a useful tool in the management of patients with brain
injury, cercbral edema, and progressive intracerebral
hemorrhage,  Intracranial  pressure  monitoring  can
detect elevation in pressure belore secondary brain
injury oecurs. In addition, monitoring helps as a goide
to medical therapy and contributes to the estimation of
prognosis (1), ICF was found to be one of the best
predictors of outcome o head injury (2}, Available
techniques  of  maonitoring,  with  few  exceptions

(34507, arc  invasive and  associated  with
complications  such  as  infection, hemorrhage  and
herniation. The cost and risks of invasive methods are
justified i patients  likely 1o develop  intracranial
hypertension as determined by history, newrological
cxamination and radiological studies. The criteria {or
the duration of ICP moniloring are not  firmly
established (9.

In large increments of the pressure in the
extragcular  veins  part  of the pressure  will be
transmitted into the intraocular veins, cawsing venous
congestion.  Congested  ocular wveins with  capillary
leakage and hemorchage are seen when the ICP or the
pressure within the sheath of oplic nerve is increased
(10} Increases in episcleral venous pressure can be
expected 1o resull in a Nnear increase in Intraccular
pressure (11} Elevation of episcleral venous pressure
will result in 8 decreased outflow of agueoos through
the trabecular meshwork, wntil the IOF has risen o a
new value, reestabilishing the flow at a new steady state
(12

Based on this constellation of data, we stodied the
correlation between IOP and increased ICP in rabhils
a8 a noninvasive method for estimation of 1CPF changes.

MATERIALS AND METHODS

In this study 12 female albino rabhbits with average
weight of 2.7 kg were divided in two identical groups.
All measures except increas in 1CP were applied to the
control group as well. Each experiment was started at 8
am, (in avoidance of diurnal variation of I0F as a
confounding Factor (13), rahbits were anesthetized with
mtraperitoneal  mjections of  Ketamin - Rampune
combipation in dose of 75 mgkg and 4 mgkyg
respectively which was followed, afler 15 minutes by
pentobarbital in a dose of 40 mpfkg by the same route,
then the animails were tracheostomatized and intebated.
Arterial and venous cannuolation in the inguinal region
was performed for blood pressure monitoring and
pentobarbital  in & mamtenance  dose of
4 mgke per hour, was injected. Then aller making 2
fine scalp incision, a barr-hole of 2mm n diameter was
created in the skull at the midline of the lambda region.



A suilable dismeter heparinised saline filled cannula
was left in the subdural space, sealed around by bone
wax and gloe to prevent leakage. This cannula was
connected to one arm of a Y shaped plastic tube which
was  connected  to the  transducer  of  an
clectrophysiograph  (Beckman, USA) for recording of
ICP changes. The other arm of the Y shaped tube was
connected o @ bottle of saline soluetion in the test
group, the TCP was increased to 13 mmHg which was
regulated  throughout the experiment o about 15
mmHg by changing the height of the boiile,

Selection of the level of pressurc was based on the
pilot studies of this investigation which demonstrated
the pormal ICP of rabbits to be about | mmilg,
Sufficient pressure was produced for overcoming the
pressure drop of ocular weins as they pass through the
selera.

In cach experiment the animal was placed
horizontally in the prone position with the head and
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neck rotated to the left side. During the procedure,
[OF was measured by Shiotz (onomeler immediately
after anesthesia, after  subdural  cannulation, and
immediately after increasing the ICP which  was
repeated in 15 minute intervals for 4 hours. The
animals were finally killed by injection of potassium
chicride while they were anesthetized.

RESULTS

12 experiments were performed. All animals were in
rood  econdition with a mean  arterial  pressure  of
100 mmHg., The normal IOP ranged from 16-18
mmHyg. The IOPF did not change in any step of the
experiment, neither in the contrel group non in the
group with artificially increased ICP. The I0P in the
test and control group were not statistically different.
{Pvalue: 003.997) the results summarized in table 1.

Table 1. Correlation between 10F and 1CP in rabbits

t‘--—-_h__h__‘_ Cironp Control Test
Step T ICP{mmHg) IOPmmHg) [CP[mmHE) [OP{mmHg)
After anesthesia 1 17.7 = 0.75 1 1733 + 1.03
Aller cannulation 1 17.7 £ 0,75 1 17.33 + 1.03
Immediately after [CP elevation 1 17.7 £ 0.75 1 17.33 = 1.03
One hour after 1CP clevation 1 *+ 073 15 17.33 = 1.03
Four hours afier [CP elevation 1 17.7 £ 0,75 15 1733 = 1.03

DISCUSSION

The TOF is maintained within a fairly narrow range
by a complex and dynamic equilibrium in which a nearly
constant rate of agueous humor production s matched
by a nearly constant rate of agueous humor escape
from the eyve through drainage pathway. Aqueous [low
from the ciliary processes into the posterior chamber is
not sensitive o JOF (14} The principle  outflow
pathway for agueous is the pressure dependent flow
through the trabecular meshwork., Aqueous exits the
ey through the trabecolar meshwork and through that
wisses mto the Schlemm's canal (13).

Oince within the canal, aguecus flow  through
connector  channoels  intg the  episcleral  veins s
determined prinvipally by the level of episcleral venous
pressure. These veins connect with vortex veins and
these in turn with superior and inferior ophthalmic
veing and the latter conpect with cavernous sinus, A
pood estimate of the pressure o the veins leaving the
eye can be made by measuring the [OP, since these two
values arc almost equal at normal and high TOF levels
(15,16). Outside the eye the pressure in the ocular veins
is lower than the [OP. This means that there may be a
pressure drop in the ocular veins as they pass through

the sclera, resulting in partial collapse of the veins (110
Known factors that affect the IOF are hyperthermia,
pulse rate, obesity, hemoglobin concentration, scx, age,
refractive errors, hyperthyroidism, pregnancy, diabetes
mellitus, bypoglyeemia, and drugs such as hypnotics and
glucocorticoids  {13,1718). In clinical studics of the
corcelation  between TOF and increased ICP, other
factors such as location and severity of trouma, location
ol the space occupying lesion, the pature of underlying
disorders leading to elevation of ICP, and associated
diseases per se or in conjunction with the factors
mentioned above, may affect the TOP. A logical way for
decreasing the cffects of these factors was increasing
the ICP in laboratory animals, Although  peneral
anesthesia and hypnotic drogs may decrease the [TOP
{17y and ketamine can inerease it (19, the presence of
a contral  group with identical condition  except
imereased TCP could eliminate these effects.

Likely causzes for the of the expected increment in
the TOP in response to elevated TCP are as follows: (1)
The compartmentalization of  increased [CP (200
around the cannulation sitemay be responsible. “The
sudden increase in cpiscleral venous pressure such as
that produced by valsaba maneover i expected 1o
resull in an immediate rise in IOP (12, 7). Since small



Correlation of the [OF and [CP

increments i the extraocular venous pressure lend 1o
reverse the collapse of ocular veins as they pass through
the sclera without affecting  the inltracoular venous
pressure, (he amount of increment of the [CP ot
sufficient to elevate exiraocular venous pressure to the
level that overcomes this collapse. {33 Duration ol each
experiment may be shorter than it actually should have
heen.
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