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Summary 
An experimental technique for producing delayed cerebral va- 

sospasm in a rabbit model is described. The basilar artery is punc- 
tured via the transclival route and angiographic verification is il- 
lustrated. 
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Introduction 

Cerebra l  v a s o s p a s m  after  s u b a r a c h n o i d  h a e m -  

o r rhage  (SAH)  is a ser ious cl inical  c o n d i t i o n  tha t  m a y  

have  an  u n f a v o u r a b l e  p rognos i s .  Cl in ica l  a n d  experi-  

m e n t a l  s tudies  n o w  ava i lab le  suggest  tha t  mechan ica l ,  

chemical ,  a n d  n e u r o g e n i c  fac tors  are r e spons ib le  for  

the occur rence  o f  cerebra l  v a s o s p a s m  after  S A H  1' 2, 5, 
19, 22 

A l t h o u g h  n u m e r o u s  s tudies  have  inves t iga ted  the  

factors  tha t  in f luence  the  d e v e l o p m e n t  o f  cerebra l  va-  

sospasm,  it is a p p a r e n t  tha t  i n t r a c r a n i a l  v a s o s p a s m  

c a n n o t  be def ined  s imply.  F u r t h e r m o r e ,  its ae t io logy  

a n d  pa thogenes i s  are still n o t  well u n d e r s t o o d ,  a n d  n o  

a n i m a l  m o d e l  has  successful ly s i mu l a t ed  all the  key 
aspects  o f  h u m a n  cerebra l  v a s o s p a s m  1' 3, 4, 6, 7, 8, 10, is 

Th i s  s tudy  a t t e m p t e d  to def ine  a n e w  m o d e l  for  

expe r imen ta l  S A H  which  is cheap,  rel iable,  suff ic ient ly  

effective to be  cons ide red  as a severe v a s o s p a s m  a n d  

tha t  c an  be verif ied ang iog raph ica l ly .  

Materials and Methods 
Experiments were performed on 8 adult rabbits (New Zealand 

albinos) of both sexes (2.5 3.0kg). The animals were anaesthetized 
with intravenous sodium thiopentone (30 mg/kg). After induction of 
anaesthesia and intubation, a transclival exposure was performed 
through a right submandibular incision under sterile conditions. The 
incision extended from the mandible to the jugular fossa. Sternohyoid 
and sternomastoid muscles were retracted laterally, and the intubated 

trachea and oesophagus were gently retracted with a self-retaining 
retractor to expose the capitus muscle lying on the clivus. With the 
aid of an operating microscope, the capitus muscle was coagulated 
and cut. A high speed-drill was used to remove the clivus in a circular 
manner with a 3 mm diameter. The dura was exposed and kept intact 
(Fig. 1 a). The basilar artery was easily visualized transdurally and 
perforated with a 22 G needle electrode (Fig. 1 b). Electrocardiog- 
raphy (ECG) and blood pressure were continually monitored during 
the procedure. 

On the first and fifth postoperative day, selective vertebral an- 
giography was accomplished by transfemoral catheterization with a 
4F catheter. Preoperatively, the diameter of the basilar artery was 
measured in all eight rabbits at the midpoint of basilar artery 
(Fig. 2 a). 

After angiographic evaluation and measuring the diameter of 
the basilar artery on the fifth postoperative day (Fig. 2 b), the basilar 
artery was re-explored transclivally to confirm the presence of an- 
giographic vasospasm. The sternohyoid and sternomastoid muscles 
were again retracted and a tracheostomy was performed. Using an 
operating microscope the capitus muscle was removed and the basilar 
artery was exposed from the rim to the level of the posterior cerebral 
artery with a high speed drill. The dura mater was incised and 
retracted. The diameter of the basilar artery and changes from SAH 
were documented (Fig. 1 c). 

Results 

The  p reope ra t ive  m e a n  d i ame te r  o f  the  bas i la r  a r te ry  

was 737.5 + 56.5 mic rons .  The  spast ic  m e a n  d i ame te r  

o f  the bas i l a r  a r te ry  o n  day  five was 237.5 + 29.8 mi-  

crons ,  wh ich  was a 68% r e d u c t i o n  o f  the m e a n  d i ame te r  

c o m p a r e d  to the p reope ra t ive  m e a n  (Fig. 3 a n d  

T a b l e  1). The  a n g i o g r a p h i c  a n d  p h o t o g r a p h i c  visual i -  

za t ion  o f  a spast ic  bas i l a r  a r te ry  is s h o w n  in  Figs.  1 c 

a n d  2 b. T h e  resul ts  were s ta t is t ical ly  eva lua t ed  us ing  

the S tuden t s  t- test  (p < 0,001). The  m e a n  d i ame te r  o f  

the spast ic  bas i l a r  a r te ry  was  cons ide red  to be signif-  

i can t ly  reduced.  

There  were no  s ign i f ican t  changes  in  the  E C G  a n d  

BP of  r abb i t s  d u r i n g  the  p rocedures .  



124 N. Egemen et al.: Transclival Approach to Rabbit Basilar Artery 

Fig. 1. Microphotographic representation of the basilar artery (ba) from an anaesthetized rabbit showing normal view (a), haematoma (h) 
induced by puncturing the basilar artery (b) and spastic basilar artery on the 5th day after haematoma production (c). (c o Indicates dura 

Fig. 2. Angiographic representation of basilar artery (ha) from anaesthetized rabbits. (a) Indicates normal angiographic figure of basilar 
artery. (b) Shows spastic basilar artery 5th day after a haematoma was induced around basilar artery 

Discussion 

Several animal  models o f  S A H  are available 1' 2, 3, 4, 
7, 8, 12, 15, 18, 19, 21, 24. Intracisternal injection o f  fresh 

auto logous  b lood is the preferred technique, and mon-  
keys, cats, dogs, and rabbits are the favourite experi- 
mental  animals. Cisternal injection o f  dogs has been 

done selectively th rough  the cisterna magna  under  ster- 

ile condit ions l' 4, 9, 10, 11, 13, 15, 16, 23, 25, 26. Zabramski  et  al. 

modified this me thod  by increasing the a m o u n t - o f  

b lood injected 2s' 26. Chan  et  al. used a midline suboc- 

cipital incision to inject fresh autologous,  well-hepar- 

inized arterial b lood into the cisterna magna  of  rabbits 2. 

After the injection, the diameter o f  the basilar artery 

was reduced 55% compared  to baseline angiography 



N. Egemen etal.: Transclival Approach to Rabbit Basilar Artery 125 

1000 

800 
n=8 

600 

:~ 400 

200 

I I I I I 

0 1 2 3 4 5 6 
Day 

I ~  Series A ~ .  Series B 

Fig. 3. Calculated results of the measured diameter of basilar artery 
before SAH (series A), 5th day after inducing basilar artery hae- 
matoma (series B) 

Table 1. Basilar Artery Diameters of  Rabbits Before and Five Days 
After Induced SAH 

Rabbit Day 1 Day 5 

1 800 g 200 g 
2 900 p 200 g 
3 700 g 200 ~t 
4 700 g 260 g 
5 700 g 200 
6 600 ~t 260 g 
7 1000 g 400 g 
8 600 g 200 g 

Mean 737.6 • 56.5 237.6 • 29.8 

delayed arterial spasm for investigation of the patho- 

genesis of  vasospasm. 
Duff  etal .  3 used the transclival approach in cats. 

They made a midline vertical incision over the larynx 
under sterile conditions. With the aid of  an operating 
microscope, the lower clivus was exposed and this por- 
tion of bone was removed with microrongeurs so that 
the basilar artery could be visualized through the dura. 
Fresh autologous blood (0.5 to 0.8 ml), which was ac- 
quired from the exposed common carotid artery, was 

injected into the prepontine cistern. Our technique min- 
imizes clival exposure, which permits the procedure to 
be accomplished quickly. Instead of puncturing the 
carotid artery for fresh arterial blood, the basilar artery 
was perforated. This aspect is an advantage of our 
method. SAH is produced under conditions similar to 
those that would be expected with rupture of  an aneu- 
rysm bleeding under arterial pressure without predis- 
section of  the subarachnoid membranes and cisterns. 
The model produces reliable delayed cerebral vasos- 
pasm with an average 68 % reduction in vessel diameter 
five days after haemorrhage. Only multiple injection 
models have produced similar degrees of spasm. 

Our method of inducing vasospasm is unique be- 
cause it uses the rabbit to produce a reliable model of  
severe vasospasm. I t  uses the transclival approach to 
the rabbit basilar artery and offers angiographic ver- 
ification of vasospasm. There is little or no risk of  
infection since we do not open the dura mater. Ex- 
periments for relieving vasospasm with new drugs could 
be planned with this technique. 

although a high volume of arterial blood was injected 

into the cisterna magna (1.25 ml/kg). Compared  with 
this model our model causes a 68% reduction in the 
mean diameter and it could be accepted as severe va- 

sospasm. 
Handa,  Findlay and Nosko showed the effects of  

autologous blood clot on chronic vasospasm in 
monkeys 6, II, |7, 18 The monkeys underwent a right 

fronto-temporal  craniectomy, and an autologous blood 
clot was carefully placed around the exposed artery. 
Frazee et al. also used a right fronto-temporal  crani- 
ectomy, but they placed a 0.4 mm, round, stainless steel 
needle through both walls of  the carotid artery 7. An 
attached suture was buried subcutaneously. These two 
models, applied in monkeys, should be considered per- 
fect models for cerebral vasospasm but they are ex- 
pensive methods for initiating trials with new drugs in 
the treatment ofvasospasm. There remains a great need 
for a simple and inexpensive model giving reproducible 
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