
MATERIAL AND METHOD

In this study, 26 white New Zealand rabbits we­
ighing between 2-3.5kg were used. Anaesthesia was
induced with 1.5glkg urethane intraperitoneally. The
ear vein was canulated and an intravenous supply
was provided. The femoral artery was catheterized
and used to monitor blood pressure.

The haemodynamic effects of carotid artery occ­
lusion are not well known. Therefore occluded caro­

tid artery causes some anxiety in various conditions.
for example during carotid endarterectomy, and so­
me surgeons prefer to use internal shunt. Some ot­
her preventive methods are the measurement of
stump pressure and monitoring of cerebral blood flow
(CBF)by EEG (11,12). Occlusion of the carotid artery
for 15minutes is thought to be well tolerated by pa­
tients. and the period might even be lengthened to
30 minutes (1).The results are not known well in lon­
ger occlusion than this.

The haemodynamic effects of unilateral carotid
occlusion have been studied in various animals

(8,14,16).In general, unilateral carotid occlusion alo­
ne has no significant effect on CBF (3).which shows
a close relation not only with collateral circulation but
also with systemic blood pressure and hypoxia.

In this study. unilateral carotid occlusion was pro­
duced in normotensive and hypotensive rabbits and
its effects on CBF were investigated.
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SUMMARY:

The effects of unilateral carotid ocdusion for one hour on cerebral blood flow were investigated in normotensi­

ve and hypotensive anaesthetized rabbits.

Cerebral blood flow was found to be 29.2+2.44 ml/100glmin. in the normotensive control group. 17.55+3.52
ml/100glmin. in the normotensive ocdusion group, 24.52+2.56 ml/100glmin. in the hypotensive control group
and 8.89+2.32 ml/100glmin. in the hypotensive ocdusion group. It was significantly lower in the normotensive
ocdusion group than the normotensive control group (p <0.01).also significantly lower in the hypotensive gro­
up than all the other groups (p<0.01). It was conduded that unilateral carotid ocdusion.espedally when assod­
ated with hypotension brings about significant changes in cerebral blood flow.
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Arterial blood samples were withdrawn for the
measurement ofPaC02 and PH and to produce hypo­
tension. Continuous blood pressure measurement
was obtained with a polygraph (NEC San-ei Instru­
ments Ltd. Tokyo-Japan).

The rabbits were placed in supine position and
their cervical regions were prepared. An incision from
the mandibule to the jugular fossa was made and trac­
heostomy was performed. Then the left common ca­
rotid artery (CCA) was found and dissected. [In
rabbits the internal carotid artery (ICA)rises from the
dorsal part of the CCA and first lies dorsolaterally
then dorsomedially (13)].The ICA and external caro­
tid artery (ECA)were separeted after bifurcation and
branches of the ECA were seen and ligated and the
ECA was catheterised for radioisotope administrati­
on. Following these procedures. 40-60uCilO.1ml133Xe
was injected in bolus into the ECA in the normoten­
sive control group. The colimator of the blood flow
apparatus (SR8 scaler. Nuclear Enterprise Technology
Ltd. Berkshire-England) was placed to the left side of
the brain. and the change in 133Xe activation was me­
asured graphically and one minute counts were recor­
ded at the same time. T 1/2. the half time of peak value
was calculated from the exponential curve provided,
and CBFwas found with accepting bloodlbrain parti­
tion coefficient for 133Xe as )..:1.1.

CBF (m1l100glmin) =>'X_..2jV .100
T 1/2
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Fig.l : Mean CBFvalues in rabbits (CBF:Cerebral blood flow. nor­
motens: normotensive. hypotens: hypotensive).

CBFwas 8.89+2.32 mUlOOglmin. in the hypoten­
sive occlusion group. This was significantly lower
than in all the other groups (P<0.01). (Fig. 1)

Then the CCA was occluded with a temporary
vessel clip (Yasargil temporary clip FD 753 Aesculap­
Werke A.G.. Tuttlingen. Federal Republic of Ger­
many). During the 1 hour occlusion with administ­
ration of 133Xe in the same amount through the ECA.
measurements were made again.

In the hypotensive control group. the mean arte­
rial blood pressure (MABP)was stabilized between
35-55mmHg by withdrawal and reinfusion of blood
through the femoral artery and CBF measurements
were made.

In the hypotensive occlusion group. 1 hour CCA
occlusion was performed with the same technique
in the rabbits whose MABPwas 35-55mmHg and CBF
measurements were obtained.

During the procedure. arterial blood samples were
withdrawn from the rabbits in all groups and PaC02
and HP were measured (Stat Profile Analyzer. Nove
Biomedical-Waltham. Massachusetts).

Statistical analysis was done by Student's t-test.

RESULTS

PaC02 was found to be between 29.14-38.75 the

rabbits. PH ranged between 7.295-7.444.

The blood pressure was 85-106mmHg in both the
normotensive control and occlusion groups, and 35-55
mmHg in the hypotensive control and occlusion
groups.

CBF was 29.02+2.44 mU100glmin. in the normo­
tensive control group and 24.52+2.56 mU100glmin. in
the hypotensive control group (Table 1). The diffe­
rence between these two groups was not statistically
significant.

Table 1 : CBF and physiological variables in rabbits (BP:
Blood Pressure) PaC02: arterial partial of carbondioxide
PH: Arterial PH, CBF:Cerebral blood flow. Mean ± 8EM)

BPPaC02 BCF

(mmHg)

(mmHg)PH(mllIOOglmin)

Normotensive

29.02+2.44

control (n=6)

91.16+5.7434.00+ 1.277.371+2.628(25.58-32.38)

Hypotensive

24.52+2.56

control (n=6)

43.16+6.0831.91+0.997.335+5.096(20.59-26.94)

Normotensive

17.55+3.52

occlusion (n=7)

95.23+7.5734.60+1.547.l97 + 1.297(12.77-2UJ)

Hypotensive

8.89+2.32

occlusion (n = 7)

43.83+6.6536.00+ J.227.423+2.312(5.21-12.08)

CBF was 17.55+3.52 mU100glmin. in the normo­
tenvise occlusion group which was significantly lo­
wer than in the normontensive control group
(P<0.01).

DISCUSSION

Unilateral carotid occlusion does not significant­
ly affect CBF in many mammals (rat. baboon) (3.14).
because in these animals CBF is provided by many
arteries rising from the CCA and the vertebral artery.
But in rabbits. the brain is supplied by the 1CA
without much effect of ECA, and the ICA reaches the

circle of willis without any important branch after
leaving the CCA (10,13).Therefore carotid occlusion
may have different haemodynamic results. Similar­
ly. different results were reported with unilateral
carotid occlusion in gerbils (5.6). Crockard et a1.
reported a significant decrease in CBFin the ischaemic
hemisphere of gerbils following 1 hour occlusion (2).
Xie et a1.also reported similar results (16).Hasegawa
and Weinberger observed ischaemia in only some
part of the ipsilateral hemisphere (4,15).Also hypoten­
sion alone does not produce significant changes in
CBF (8).

In this study. although a decrease in CBFwas ob­
tained in the hypotensive control group when com­
pared with the normotensive control group. the
difference was not statistically significant. In general.
lower values of CBF in the control groups were
remarkable and might be related to the anesthesia
technique particularly with uncontrolled ventilation
through a mechanical ventilator. In addition it might
be related to the method of measuring CBF.PaC02
affecting CBF was reported also (3,14). But in this
study. the probability of PaC02 affecting CBFseems
to be slight. On the other hand. PaC02 values might
have been influenced by the necessity of
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preserving the arterial blood samples in +4°C for 1-4
hours. The decrease in CBFseems to have more rela­
tion with the measurement method. Crockard et al.

used the hydrogen clearance method and mention­
ed about the same lower results. they also emphasiz­
ed that differences in methods affected the results (2).

CBFwas found to be significantly lower in the nor­
motensive occlusion group when compared with the
normotensive control group. This was probably
because the rabbit's brain supply being mostly from
the ICA had insuffident collateral drculation.

Mendelow and Sengupta have shown that carotid
occlusion in assodation with hypotension resulted
in an important decrease of CBF (8.9.14). We found
CBF was significantly lower in the hypotensive oc­
clusion group when compared with the other groups.

In conclusion. unilateral carotid occlusion espedal­
ly when assodated with hypotension brings about
significant changes in CBF in rabbits. This may in­
dicate that hypotension resulting from blood loss dur­
ing surgery. anaesthesia or antihypertensive therapy
might increase the risk of ischaemia in patients in
which carotid occlusion is needed.

Correspondence: Dr. Recai Tuncer
Akdeniz Universitesi TIp Fakiiltesi
Nbro~iriirji Anabilim Dah

RBFBRBNCBS

1. Collice M. Arena Q. Fontana RA. et aL Role of EEGmonitoring
and cross-clamping duration in carotid endarterectomy. J
Neurosurg. 65:815-819. 1986

2. Crockard A. Iannotti F. Hunstock AT. et al: Cerebral blod flow

and edema following carotid occlusion in gerbil. Stroke.
11:494-498. 1980

3. Ginsberg MD. Medoff Rand Reivich M: Heterogeneties of
regional cerebral blood flow during hypoxia-ischemia in the rat.
Stroke 7:132-134. 1976

4. Hasegawa Y. choki J and Yamaguhd T: Cerebral blood flow.
glucose utilization and electrocorticograms following common
carotid artery occlusion in gerbils. Storek. 21(1):112-118. 1990

5. Kelly RA. and Hasley JH: Comparison of local blood flow and
oxygen availability at the same locus in the ischemic gerbil brain.
Stroke. 7(3):274-278. 1976

6. Levy DE. Van Uitert RL. and Pike C: Delayed post-ischemic
hypoperfusion: a potentially damaging conserquence of stroke.
Neurology. 29:1295-1252. 1979

7. Longa EZ. Weinstein PRoCarlson S. Cummins R: Reversible mi­
die cerebral artery occlusion without craiectomy in rats. Stroke.
20(1):84-91. 1989

8. Mendelow AD. Graham DI. Mc culloch J. and Mohamed AA:
The distribution of ischemic damage and cerebral blood flow
after unilateral carotid occlusion and hypotension in the rat.
Stroke. 15(4):704-710. 1984

9. Mendelow AD. Graham 01. Tour UI. and Fitch W: The

hemodynamic of internal carotid artery stenosis and occlusion.
J Neurosurg. 66:755-763. 1987

10. Meyer FB.Anderson RE.Sundt TM. Yaksh TL: Treatment of ex­
perimental focal cerebral ischemia with mannitol. Assesment
by intracelluler brain PH. cortical blood flow and elec­
troencephalography. J Neurosurg. 66:109-115. 1987

11. Powers WJ. Grubb RL. Baxer RP..et al: Regional cerebral blood
flow and metabolism in reversible ischemia due to vasospasm.
J Neursurgy. 62:539-546. 1985

12. Schroeder T. Sillesen H. Squrensen Q. and Engell HC: Cerebral
hyper-perfusion following carotid endarterectomy. J Neurosurg.
66:8i4-829. 1987

13. Scremin QU. Sonnenschein RR. and Rubinstein EH:

Cerebrovascular anatomy and blood flow measurements in the
rabhit. J Cereb Blood Flow Metabol. Vol. 2 (1):55·56. 1982

14. Sengupta D, Harper M. Jennett B: Effect of carotid ligation on
cerebral blood flow in baboons. 2. Response to hypoxia and
haemorrhagic hypotension. J Neurol Neurosurgery Psychiatry.
37-578·584. 1974.

15. Weinberger J. and Nieves·Rosa J: Cerebral blood flow in the
evolution of infarction following unilateral carotid artery occlu­
sion in mongolian Gerbils. Stroke. 18(3):612-616,1987

16. Xie Y. Mies B. Hossmann KA: Ischemic threshold of brain pro­
tein synthesis after unilateral carotid artery occlusion in gerbils.
Stroke. 20(5):620-626 1989

'. -

153


