
AETIOLOGY AND C ONT R OL  OF CARDIOVASCULAR REACTIONS DURING 
TRANS-SPHENOIDAL RESECTION OF PITUITARY MICROADENOMAS 

MOUNIR N. ARou-MADI, Davv  TROP AND JENNIFER BARNES 

ABSTRACT 

Two groups of 12 patients were studied to determine the causes of hypertension during 
trans-sphenoida[ resection of pituitary microadenomas. Two concentrations oflidocaine, 0.5 
and 1.0 per cent with epinephrine 1/200,000, were used to infiltrate the nose and upper gingiva. 
Heart rate, electrocardiogram lead II and systolic and diastolic arterial blood pressures were 
monitored. Three stages were observed for changes in above parameters: nasal infiltration, 
nasal dissection and sellar exploration, lqlghly slgnificant reductions in arterial blood pressure 
and pulse rate responses to infiltration and nasal dissection were achieved by increasing the 
lldocaine concentration used for infiltration from 0.5 to 1.0 per cent (p < 0.05). Our findings 
implicate reflex from nasal stimu lation as the main cause of the adverse cardiovascular effects. 
Only minimal changes accompanied the progress of the intrasellar dissection in both groups. 

POTENT CARDIOVASCULAR RESPONSES are known 
to be evoked by st imulat ion of  the nose,  the affe- 
rent pa thway being branches  of  the trigeminal 
nerve.  ~ Severe cardiovascular  reactions have 
been reported associa ted with t rans-sphenoidal  
pituitary microsurgical procedures .  2 The hyper-  
tension that follows is usually severe  and uncon-  
trollable, causing increased bleeding which 
obscures  microscopic details of  the sellar region. 
It is difficult for the surgeon to locate the small 
intrapituitary adenomas ;  should he excise too 
much  t issue,  anterior  pituitary funct ion will be 
affected.  It is therefore extremely important  that 
a dry and bloodless surgical field be secured.  We 
studied the effect of  epinephrine solutions con- 
taining two different concent ra t ions  of  lidocaine, 
infiltrated locally, on the cardiovascular  re- 
sponses  to t ransethmoidal ,  t rans-sphenoidal  re- 
section of pituitary microadenomas .  

METHODS 

Twenty- four  ASA class I female pat ients  
scheduled  for t rans-sphenoidal  resect ion of 
prolact in-secret ing tumours  were studied. Their  
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ages  ranged f rom 20 to 62 years.  All pat ients  had 
endocr ine  testing, normal  thyroid assay ,  and re- 
ceived appropriate preoperat ive steroid therapy.  
No premedicat ion was ordered.  In the induction 
room, a 16-gauge peripheral in t ravenous  cannula  
was inserted for volume infusion,  and a blood 
pressure  cuff  and electrocardiograph e lect rodes  
were at tached.  Atropine sulphate  0.4 ms ,  was 
injected int ravenously.  The  patients  were then 
anaes thet ized  with droperidol 10 ms ,  fentanyl 
0.080-0.100 mg and th iopentone sod ium 250-300 
rag, all given in t ravenously .  Tracheal  intubation 
was facilitated with succinylchol ine 80 mg in- 
jec ted  in t ravenously .  A size 8 reinforced tracheal 
tube was inserted and the o ropharynx  was 
packed with wet cot ton gauze to prevent  aspira- 
tion of blood. Subsequen t  anaes thes ia  and mus-  
cle relaxation were achieved with fentanyl  0.040 
rag, in t ravenously ,  every 30 minutes ,  70 per cent  
nitrous oxide with oxygen,  and d- tubocurar ine 6 
rag, in t ravenous ly ,  every  30 minutes .  The  lungs 
were venti lated mechanical ly  using a Bain circuit 
and fresh gas  flow adjus ted to achieve  a Paco~ 
level of  4-4 .79  kPa (30 to 36 torr). A number  20 
radial ar tery eannula  was inserted for cont inuous  
arterial blood pressure  recording and for arterial 
blood sampling.  Pat ients  were posi t ioned in a 
semi-sit t ing position and t ransferred to the 
operating room. 

The  patients  were divided into two consecut ive  
groups  of  twelve.  Age,  weight,  Paco.z and dura- 
tion of nasal dissection were statistically compar-  
able. Intrasellar  explorat ion t ime,  however ,  be- 
cause  it was largely de termined by surgical ac- 
cessibility of  the tumour ,  differed among  pat ients  
of  the  same  group.  

In group A pat ients  a 0.5 per cent  lidocaine 
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TABLE I 

MEAN MAXIMAL CHANGES IN SYSTOLIC BLOOD PRESSURE: ANALYSIS OF VARIANCE 

Mean systolic blood 
Lidocaine with pressure 

1/200,000 epinephrine 
Challenge (%) Pre Post Mean difference F value P value 

Lidocaine 0.5 119.75 164.16 -44.41 
Infiltration 1.0 111.66 128.75 - 17.08 16.36 

Nose 0.5 122.08 168.33 -46.25 
Dissection 1.0 108.33 120.83 - 12.50 20.44 

Pituitary 0.5 133.33 143.33 - 10.00 
Exploration 1.0 112.91 113.75 -0 .84  3.65 

0.0005? 

0.0002t 

0.0693* 

Group A (n = 12) infiltrated with 0.5 per cent lidocaine in 1/200,000 epinephrine. 
Group B (n = 12) infiltrated with 1.0 per cent lidocaine in 1/200,000 epinephrine. 
*P<  0.10. 
t P <  0.05. 

TABLE II 

MEAN MAXIMAL CHANGES IN DIASTOLIC BLOOD PRESSURE: ANALYSIS OF VARIANCE 

Mean diastolic blood 
Lidocaine with pressure 

1/200.000 epinephrine 
Challenge (%) Pre Post Mean difference F value P value 

Lidocaine 0.5 74.16 100.00 -25.84 
lnfillration 1.0 66.66 74.58 -7 .92 12.06 

Nose 0.5 76.66 96.66 -20.00 
Dissection 1.0 67.91 72.50 -4 .59  10.55 

Pituitary 0.5 80.83 84.58 - 3.75 
Exploration 1.0 70.00 68.33 + 1.67 2.25 

0.0022t 

0.0037t 

0,1480 

Group A (n = 12) infiltrated with 0.5 per cent lidocaine in 11200,000 epinephrine. 
Group A (n = 12) infiltrated with 1.0 per cent lidocaine in 1/200,000 epinephrine. 
*P< 0.10. 
t P <  0.05. 

TABLE III 

MEAN MAXIMAL CHANGES IN PULSE RATE: ANALYSIS OF VARIANCE 

Lidocaine with Mean pulse rate 
11200,000 epinephrine 

Challenge (%) Pre Post Mean difference F value P value 

Lidocaine 0.5 81.16 104.16 -23.00 
Infiltration 1.0 73.00 84.91 - 11.91 

Nose 0.5 78.08 89.83 - 11.75 
Dissection 1.0 71.83 72.83 - 1.00 

Pituitary 0.5 82.91 82.50 +0.41 
Exploration 1.0 74.00 70.75 +3.25 

3.29 

7.39 

0.96 

0.0835* 

0.01257 

0.3375 

Group A (n = 12) infiltrated with 0.5 per cent lidocaine in 11200,000 epinephrine. 
Group B (n = 12) infiltrated with 1.0 per cent lidocaine in 1/200,000 epinephrine. 
*P<  0.10. 
t P <  0.05. 

so lu t ion  con t a in ing  e p i n e p h r i n e  in a 11200,000 
c o n c e n t r a t i o n  was  u s e d  to  inf i l t rate  the nasal  mu- 
cosa ,  the u p p e r  g ing iva ,  the nasa l  s ep tum,  and the  
f loor of  the nose .  

In g roup  B p a t i e n t s  a one  p e r  cent  l idoca ine  

so lu t ion  con ta in ing  e p i n e p h r i n e  11200,000 was  
used  to infi l t rate the  s a m e  a reas .  The  v o l u m e  
in jec ted ,  d e t e r m i n e d  so le ly  by  the surgical  need ,  
was  the s a m e  in bo th  g roups  and  a m o u n t e d  to an  
a v e r a g e  of  35 ml of  so lu t ion .  To  ensu re  uni- 
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formity, all nasal infiltrations and pituitary explo- 
rations were carried out by the same surgeon. 

Heart rate, electrocardiogram lead II, and 
systolic and diastolic arterial blood pressures 
were recorded continuously on all patients at lhe 
following stages: 

(I) immediately before, during, and for ten 
minutes after nasal infiltration; 

(2) before and at the start of the nasal dissec- 
tion; 

(3) before and during the microsurgical explo- 
ration of the sella turcica. 
The results for each group were compared by 
analysis of variance. (P < 0.05 was regarded as 
significant.) 

RESULTS 

Tables I, II, and III show mean maximal blood 
pressure and pulse rate changes in groups A and 
B with analysis of their mean differences. Figures 
1 and 2 illustrate their mean percentage changes 
from control levels. 

Following nasal infiltration of the epinephrine 
solution containing lidocaine 0.5 per cent, group 
A patients showed an immediate and marked 
elevation in arterial blood pressure. Pressure re- 
turned to pre-infiltration levels within three to 
five minutes. Group B patients, however, who 
received the higher percentage of lidocaine, reg- 
istered far less change in arterial blood pressure 
following infiltration (p < 0.05). Marked tachy- 
cardia occurred in group A patients at this point; 
less significant tachycardia occurred in group B 
patients (p < 0.10). 

There were also marked differences between 
the two groups during nasal dissection. In group 
A patients a marked elevation in both arterial 
blood pressure and pulse rate occurred again, 
resulting in increased vascular ooze from mucosa 
and bone. To control this hypertension it was 
necessary to give nine of the twelve patients in- 
termittent intravenous infusions of nitroglycerin 
at a rate of 0.1 to 0.3 mg per minute. An average of 
15 mg was infused over a mean period of 40 
minutes. 

In group B patients, however, there was much 
less change in arterial blood pressure and pulse 
rate during nasal dissection (p < 0.05). Group 
B patients remained, ultimately, normotensive 
(Tables I and It). 

Exploration of the sella turcica resulted in less 
significant arterial blood pressure changes in both 
groups. Group B patients, however, registered a 

Mean Percentage Changes from Control 
Levels 

Systolic 
+ 4 0  i . . . . . .  

* +35 
o +30 
*~ +25, 
~+20, 

+15 
+10 o,. 

'm +5 
** o 

Infiltration 

Diastolic 
~, +40  

Nose Pituitary 
Dissection Exploration 

"O 
O 
O 

-5 
Infiltration Nose Pffuitary 

Dissection Exploration 
FIGURE 1 Comparison of mean percentage changes 

in systemic arterial blood pressure following nasal 
infiltration, nasal dissection, and pituitary exploration 
in groups A and B patients. 
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FIGURE 2 Comparison of mean percentage changes 
in pulse rate following nasal infiltralion nasal dissec- 
tion, and pituitary exploration in groups A and B pa- 
tients. 

lesser rise (p < 0.10) in response to pituitary 
exploration (Tables I and II). In both groups the 
pulse rate remained practically unchanged at this 
stage (Table III). 
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DISCUSSION 

Refined microsurgical techniques, video- 
monitoring and image amplification have all made 
the trans-sphenoidal approach to pituitary 
adenomas a procedure of choice. 3 The present 
study, however, demonstrates that significant 
cardiovascular reactions to surgical stimulation 
occur at three distinct stages of the procedure: 
first, immediately following injection of epin- 
ephrine; second, in response to nasal stimulation; 
and third, throughout pituitary exploration. Our 
data suggest that adequate local anaesthesia of 
the nasal mucosa is effective in preventing car- 
diovascular responses to nasal dissection. 

To achieve haemostasis and to help in the dis- 
section of the nasal mucosa, submucosal injec- 
tion of local anaesthetic solutions containing 
epinephrine is widely used. To protect against 
cardiovascular reactions to the epinephrine, 
lidocaine has specifically been added to the solu- 
tion? Our data suggest that lidocaine in sufficient 
concentration does counteract the cardiovascu- 
lar side-effects of epinephrine. Patients infiltrated 
with 1.0 per cent lidocaine with 1/200,000 epin- 
ephrine maintained their arterial blood pressure 
at normotensive levels. This protection, how- 
ever, was not achieved in group A patients who 
received only 0.5 per cent lidocaine. Epinephrine 
is presumably taken into the blood stream very 
rapidly through the nasal mucosa. A higher con- 
centration of lidocaine is accordingly needed to 
counteract the cardiovascular effects of epin- 
ephrine. At least three mechanisms might be in- 
voked to explain why patients who received the 
lesser concentration of lidocaine maintained ele- 
vated arterial blood pressure during nasal dissec- 
tion. First, general anaesthesia affords no pro- 
tection against the potent cardiovascular re- 
sponses evoked by the surgical stimulation of the 
nose. Second, lidocaine 0.5 per cent is apparently 
insufficient to block the afferent pathways. 
Third, epinephrine-induced hypersensitivity 
possibly results in an enhanced response to nox- 
ious reflexes. In addition, a high blood lidocaine 
concentration may also offer systemic protective 
effects: this is now being investigated at our in- 
stitute. 

It will be noted that in group A patients arterial 
blood pressure did not return to control levels at 
the end of the dissection phase. The vasodilating 
antihypertensive drugs including hydralazine, 
diazoxide, and sodium nitroprusside stimulate 
renin release by a combination of mechanisms. ~ 

Although no data have yet implicated nitroglyce- 
rin as having a similar effect, the failure of the 
arterial blood pressure to relurn to control levels 
may result from nitroglycerin administered to 
control hypertension. The vasodilator may, in 
fact, have induced an increase in plasma renin 
activity (Tables I and II). Our findings add to the 
evidence implicating reflex from nasal stimula- 
tion as a cause of adverse cardiovascular effects. 
There is no evidence that prolactin-secreting 
tumours themselves induce cardiovascular reac- 
tions during their microsurgical excision. 6 

Although hypertension may be of no clinical 
significance to the patients, increased bleeding 
will undoubtedly jeopardize an otherwise suc- 
cessful and elegant microsurgical procedure. 

In conclusion, we believe that intranasal local 
anaesthesia has proved to be a successful adjunct 
to general anaesthesia in suppressing noxious 
stimuli. Enough lidocaine must be added to 
epinephrine-containing solutions, however, to 
achieve complete intranasal anaesthesia, and to 
guard against ventricular dysrhylhmias. Such a 
procedure promotes relaxed surgical conditions 
and obviates the necessity to control hyperten- 
sion during the operation. 
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R~SUMI~ 

La r6section chirurgicale de microad6nomes hypophysaires par une approche 
trans-sph6Roidale provoque des pouss6es de tachycardie et d'hypertension inopportunes, 
occasionn6es principalement par la stimulation de la muqueuse nasale et gingivale. Ces 
r6actions r6flexes ne sont pas maitris6es par rinfiltration d'une solution ~t 0.5 pour cent de 
lidocaine et 6pinephrine/~ 1/200,000. Far contre, r utilisation d'une solution ~ I pour cent de 
lidocaine et 6pinephrine ~ I]200,000 contr61e les effets cardiovasculaires duranl rinfiltration, 
la dissection nasale et la r~section intrasellaire. 
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