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LR LVN g Context: A Randomized clinical trial Of pressor responses during and after tracheal extubation and LMA
(Laryngeal Mask Airway) removal in controlled hypertensive patients.

AIM: aim of our study was to compare the pressor responses during and after tracheal extubation and LMA (Laryngeal
Mask Airway) removal in controlled hypertensive patients.

Settings and Design: The present prospective study was carried out in a territory care
Teaching hospital. A total of 80 ASA-II controlled hypertensive patients undergoing elective
Surgical procedure under general anaesthesia. The patients were randomly divided to two
Groups, Group “T” (endotracheal) and group “L” (Laryngeal Mask Airway) with 40patients
in each group.

Materials and Methods: All the patients received 5mg alprazolam orally night before surgery. Inj Ondansetron 4mg IV
inj glycopyrrolate 0.005mgkg-1 and inj ranitidine 50mg 1.V were administered 60minutes before surgery. Once the pa-
tient was shifted to the operation theater pulse rate and blood pressure noted pre-oxygenation done with 100% oxy-
gen for 5 minutes and thiopentone was given until eye lash reflex disappeared and intubation was facilitated with suc-
cinylecholine anaesthesia was maintained with oxygen (50%) nitrous oxide (50%) + sevoflurane (0.5%) and vecronieum
bromide 0.1mg / kg. at the end of procedure patients were reversed with Glycopyrrolate 0.01mg /kg and neostigmine
0.05mg /kg — iv. Endotracheal and Laryngeal Mask Airway removal was carried out when patient was completely con-
scious and response to verbal commands. Pulse rate blood pressure were recorded during pre induction, just before
extubation and Larnygeal Mask Airway removal 1,2,3,5 and 10min after extubation, rate pressure product and mean
arterial pressure at those interval were calculated

Statistical Analysis Used: Comparibility of groups are analyzed by students “t” test P<0.05 was considered as statisti-
cally significant.

Results: From this study we have observed that Both endotracheal extubation and laryngeal mask airway removal
were associated with a statistically significant rise in pulse rate, rate pressure product and mean arterial pres-
sure when compared with baseline values. The rise was significantly higher in the extubation group as compared to la-
ryngeal mask airway removal group. The values did not returned to baseline values even after 10minutes of extubation,
whereas in laryngeal mask group the haemodynamic values returned to baseline levels, 5 minutes after LMA removal.

Conclusion: The conclusions drawn from this study are that in controlled hypertensive patients, the haemodynamic
responses produced by laryngeal mask airway removal are lesser and short lived as compared to endotracheal extuba-
tion. Use of Laryngeal mask airway is quite advantageous in hypertensive patients where in there is a concern about
the pressor responses due to airway instrumentations.

INTRODUCTION ure, cerebrovascular accidents, intracranial
The primary goal of an anaesthesiologist is to maintain a sion and a rise in intraocular pressure.
patent airway during general anaesthesia. Endotracheal in-
tubation is considered as gold standard for securing an un-
obstructed airway. But, as good things come with a price
tag, endotracheal intubation is accomplished at the cost of
pressor responses.

hyperten-

Several methods have been used for attenuating
these cardiovascular responses viz, use of sodium nitro-
prusside, fentanyl, esmolol, calcium channel blockers and
by using topical airway anaesthesia2,3,4,5,6. Hypertensive
patients have been shown to exhibit exaggerated cardio-

Endotracheal intubation and extubation cause reflex car- vascular responses during intubation and extubation than

diovascular responses due to mechanical stimulation of
the upper respiratory tract. The predominant response
is tachycardia and systemic hypertension. These reflex
responses are mediated by increased sympathetic nervous
system activity1.Sympatho-adrenergic responses that oc-
curs at intubation as well as during extubation may lead to
complications like myocardial infarction, left ventricular fail-

normotensive patients.

Yoshitaka Fuji, Hiderori Toyooka’ carried out a study
to evaluate the haemodynamic changes of tracheal extu-
bation in normotensive and hypertensive patients. From
their study, they concluded that hypertensive patients
exhibit exaggerated pressor responses than normotensive
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patients. Prys Robert et al'  evaluated the pressor re-
sponses to laryngoscopy and intubation in  controlled and
uncontrolled hypertensive patients. They were surprised
to find that patients on antihypertensive therapy with well
controlled blood pressure, were equally prone to de-
velop hypertensive responses to intubation.

Thus, even though the blood pressure of a patient is very
well controlled preoperatively,pressor responses are just
Same as that of uncontrolled hypertensive patients and are
exaggerated than normotensive patients. Each method or
drug that is used for attenuating these pressor responses
has its own associated sequelae or disadvantages.

Most certain method of avoiding adrenergic responses
would be to avoid both laryngoscopy and endotracheal
intubation. The laryngeal mask airway which was first de-
scribed by Brain A.l.J in 1983, can be used for mainte-
nance of a clear and secure airway and for its place-
ment no laryngoscopy is required. Use of laryngeal mask
airway has also shown lesser haemodynamic response
as no laryngoscopy is required for its placement ?'°. N.
Brande et al (1989) conducted a study to compare the
pressor responses of tracheal intubation with that of laryn-
geal mask insertion in healthy patients. From their study
they concluded that insertion of the laryngeal mask airway
is accompanied by lesser

Cardiovascular responses.

In a similar study .G Wilson et al (1992), compared the cardi-
ovascular responses induced by laryngoscopy and intuba-
tion with those produced by insertion of a laryngeal mask.
From their study, they concluded that laryngeal mask airway
insertion is associated with lesser cardiovascular response.

Although the endotracheal intubation and the problems
associated with it have received much attention, endotra-
cheal extubation has been relatively less emphasized. The
score and  significance of these problems are real. The
endotracheal extubation also causes a transient increase
in blood pressure and heart rate'.Not much literature is
available on haemodynamic responses to laryngeal mask
airway removal in hypertensive patients and there is a
knowledge gap in this aspect.

Hence, here an attempt was made to compare the pressor
responses at endotracheal extubation and laryngeal mask
airway removal in controlled hypertensive patients under-
going elective surgical procedures.

MATERIALS AND METHODS

This study was designed to evaluate the cardiovascular
changes related to laryngeal mask airway removal and to
compare those with endotracheal extubation in controlled
hypertensive patients. After obtaining approval of the ethi-
cal committee, this study was carried out on patients at
Govt.General hospital, Kurnool. Patient selection and pre
anaesthetic evaluation:

The study was conducted in eighty-controlled hyperten-
sive patients in the age group of 35-65 years belonging to
ASA Grade Il scheduled for elective surgical procedures.
A controlled hypertensive patient is a known hypertensive
patient on antihypertensives with systolic blood pressure
less than 140mmHg diastolic blood pressure less than
90mmHg or a recently diagnosed case, diagnosed
atleast 2 weeks before surgery on antihypertensives with
systolic blood pressure <140 and diastolic blood pressure
less than 90mmHg? .
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Patients were allocated in a randomized manner by the en-
velop method, into two groups one undergoing endotracheal
tube intubation (Group T) and other group undergoing larynge-
al mask airway insertion (Group L). Each group had 40 patients.

Informed consent was obtained from all the patients dur-
ing pre anaesthetic check-up which was carried out one
day prior to surgery. A meticulous history and a thorough
clinical examination, pulse rate, blood pressure, res-
piratory rate, weight, airway assessment and systemic
examination including cardiovascular system, respiratory
system and per abdomen was carried out.

The exclusion criteria of this study consisted of :

1. History of chronic obstructive
Pulmonary diseases.
Emergency surgical procedures
Pregnant women

Morbid obese patient

Patients with pharyngeal mass

arwN

All the patients were investigatedpre operatively and
following  investigations were done.

1. Hemoglobin estimation.

2. Urineexamination; albumin, sugar,
Microscopic examination.
Random blood sugar.

Blood urea and serum creatinine.
Chest X-ray.

ECG and Echo if necessary.

ok w

Premedications :

All the patients received 5mg alprazolam orally night be-
fore surgery. Inj Ondansetron 4mg IV inj glycopyrrolate
0.005mgkg-1 and inj ranitidine 50mg .V were adminis-
tered 60minutes before surgery.

Procedure:

Once the patient was shifted to the operation theatre,
pulse rate and blood pressure were noted. pre-oxygena-
tion done with 100% oxygen.

For 5 minutes, inj.Fentanyl 1pg/kg i.v. given. Intravenous
induction was carried out with injection thiopentone so-
dium 5mgkg-1, Inj. Lignocaine 1.5mg/kg i.v. given.After
the loss of eyelash reflex, injection succinylcholine
1.5mgkg-1 administered and positive pressure ventilation
was carried through a face mask using 100% oxygen. After
one minute either laryngoscopy and endotracheal intuba-
tion or blind laryngeal mask insertion size 3 or size 4 was
carried out as per the groups allocated to them. Air was
injected into the cuff of endotracheal tube or laryngeal
mask cuff until a tactile seal was achieved.

Anaesthesia was maintained with oxygen (50%) + nitrous
oxide (50%) + Sevoflurane (0.5%) and vecuronium bro-
mide 0.1mgkg-1.

At the end of procedures patients were reversed with Inj
glycopyrrolate 0.01mgkg-1 and neostigmine 0.05mgkg-
1i.v. Endotracheal extubation and laryngeal mask airway
removal was carried out when patient was completely con-
scious and responded to verbal commands.

Pulse rate and blood pressure were recorded for the study
at the following intervals:
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1. Pre induction.

2. Just before extubation or laryngeal
Mask removal (Baseline value)

3.1, 2, 3,5 and 10 minutes after
extubation.

4. Rate pressure product and mean
Arterial pressure at those intervals
Were calculated.

RESULT

This study was carried out in 80 controlled hypertensive
patients undergoing elective surgical procedures under
general anaesthesia. The patients in group T (Endotracheal
extubation) were compared with group L (Laryngeal mask
airway removal). The results of this study were as follows:

Volume : 5 | Issue : 2 | Feb 2015 | ISSN - 2249-555X

two groups. Mean weight in patients of group T and L
were 56.30 and 52.08 kgs

respectively.

Ss | GrowpT % GrompL W

Males 1l 1 Iz i

Females e [E] i !
Table 4 shows distribution of sex in both groups.

All haemodynamic values are expressed as mean = SD
(HS-Highly significant, NS-non significant).

TABLE S :

Mean GroupT | GromplL ‘t'value ‘pvalue
Pulzerats 88115 885497 oo 0.59(N5)
beats/nxin

Meanof MAP 100226 764 | =473 0.83 038 (N8)
Meanraie 24172182551 120426= 050 0.35(N8)
pressuse product 114632
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Table 1 shows the distribution of patients in two
groups.
TABLE 2 :

Asearoup

GroupL

3530

T0%

51463 12

Table 5 shows that baseline haemodynamic values of
mean pulse rate, mean of mean arterial pressure
and mean of rate pressure product were comparable
in both the groups (i.e. There was no significant varia-
tion between endotracheal tube extubation group and la-
ryngeal mask removal group).

TABLE 6.1: Intra group comparison after one minute

Growp T GroupL
i Aflerl T Aferl i
Eii st liné . o valed | Biais et i B vak
minolee  vake minwte | vale
Mempaw | Hall5 | 107 M7 | woecomnd | epsesT | 02T | 837 | foecoois
e w214 5 1014 M4
Memol | 10Ze | WSN | W§T | 00000007 | Gows 033 | aE | e0n
;:"E A wEb s ¥ 27 M5
| latiT i
Menrale | [X7e | [6EERGS Hid | 2000 MMEE | 1MEA4S | SED | DOG0000E
P | sy | a2nis HE | w1822 | a1 (S
Fimda!

Table 6.1 shows that mean haemodynamic values one

Table 2 shows the distribution of age in years in two
groups. Mean age in group T and group L were 47.08
and 46.48 years respectively.

TABLE 3 :
GroupT GroupL
Rangeof weight (Kgs) - r
No.ofpatiemss | % No.ofpatiemts | %
3650 12 3% 1§ 4i%
§1-63 n 0% 15 4%
££-50 § % 4 10%

Table 3 shows the distribution of weight in kgs, in

minute after airway instrumentation
were significantly high when compared to baseline.

in both the groups

TABLE 6.2 : Inter group comparison after one minute

GroupT | GroupL Tvals | p'values
Meanpulsarate | 110632 | 94=10001 6.5 0.00003 (HS)
12514
Meanofmean | 119567+ | 105133 i b6 ULEETCTHRY]
arterial pressure | 872701 10.7764
Meanrate 173718 | 134211 959 0.000002 (H3)
pressur product | 21018 1679 74

Table 6.2 shows that the rise in haemodynamic values
in group T was significantly more than that of group L.

INDIAN JOURNAL OF APPLIED RESEARCH =& 551



RESEARCH PAPER

TABLE 7.1 : Intra group comparison after two minutes
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Table 7.1 shows that mean haemodynamic values

two minutes after airway instrumentation in both the
groups were significantly high when compared to
baseline.

TABLE 7.2: Inter group comparison after two minutes
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Table 9.1 shows mean haemodynamic values five minutes after air-
way instrumentation. Values in group T were significantly high-
er compared to baseline. In group L, haemodynamic values had
reached to baseline.

TABLE 9.2 : Inter group comparison after five minutes

GroupT Groupl. ‘t"value ‘pvalue
Mean pulsa 105.55= = 10.82 53923 [ 0000009 (HS)
rabe 14.786
(beatsimim)

Meanofmea | 1122557 | 9955=1082 9.70214 00000081
arterial (HS)
pressun

Maan rate 16074 6z 12427 12 536817 00000029
pressare 215322 16746 (H3)
product

Table 9.2 shows that these haemodynamic values were
significantly more in group T compared to group L.

TABLE 10.1 : Intra group comparison after ten minutes

GronpT Grompl. 1" valne prvalne
Meanpulse | 107212147 | 92722 57774 | 0.000002
rate 10.143 (HS)
(ieats min)
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arlerial S 6427 ] {HS5)
pressure

Meanrate | 1668965= | 13043 45+ 835 00000031
[reazure 58 1704 65 (IT5)
product

Gronp T Girowpl.
AReed | v Aerd | T
B ling ‘prvalne | Eaes bme Porale
minles | vale mimates | Value
."&':.I.I. =105 | w0sass | N1 ) QuO00Rc] B35z iz 1052 184 0000
- 1% SRS | 87 e

Meanofl | 10022 1032 DEFS | QUDODDCE | eoed 7T | 95 4d= M | I[N 8}

ey | 676 | 57 LIES) Wi

presiars |

Mexn | 12361 7w | 180766 | 155F | QUODOOCL | 120424 | 1247w [K-x) 0.01(5]

e )

presnre [ | 258 1] v (M5} w 183,48

peduc i1l 114632

Table 8.1 shows mean haemodynamic values three min-
utes after airway instrumentation. Values in group T
were significantly higher compared to baseline. In group
L heart rate was significantly high compared to baseline,
MAP reached baseline and RPP was near base line.

TABLE 8.2 : Inter group comparison after three minutes
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Table 10.1 shows haemodynamic response at 10 min-
utes after airway instrumentation. In group T, haemody-
namic values were significantly higher when compared to
baseline values, where as these values had come to
baseline in patients of group L.

TABLE 10.2 : Inter group comparison after ten minutes

GroupT Groupl. ‘Uvalae | p'valne
Mean pulse 100.9= 88.1=10.777 53| 0.000001
rate 10.738 (HE)
(eats muin)

Mranofmean | 100152543 98 Y529 62 966 | 00000097
arterial (1%
pessnre

Mean rate 150765« 11964.4=1574.21 §.58 0.000003
pressur 159991 (HE)
produst

Table 10.2 shows that these haemodynamic values
were significantly higher in group T compare to group L.

DISCUSSION

Laryngoscopy and endotracheal extubation provoke a tran-
sient sympathetic response which manifests as tachycardia
and hypertension. These are probably of no consequence
in healthy individuals but these responses are a matter of
concern in patients with cardiovascular disease like hy-
pertension or coronary artery disease.

Hypertensive patients have been  Shown to
exhibit exaggerated cardiovascular response at extu-
bation than normotensive patients. Sympatho- adren-
ergic responses that occur at intubation as well as during
extubation may leads to complications like myocardial
infarction, left ventricular failure, cerebrovascular acci-
dents, intracranial hypertension and rise in intraocular
pressure. Several methods have been used for attenuat-
ing these cardiovascular responses such as deepening the
level of anaesthesia, use of drugs like opioids, lignocaine,
beta blockers, calcium channel blockers or using topi-
cal airway anaesthesia. Each method or

drug has its own  associated sequelae
or disadvantages.

Laryngeal mask airway which was first described by Brain
A.l.J in 1983 can be used for maintaining a clear and se-
cure airway8.We have studied 80 ASA Grade Il controlled
hypertensive adult patients, who were randomly allocated
into 2 groups of 40 each.Endotracheal extubation was per-
formed in patients of group T, where as size 3 or size 4
laryngeal mask airway removal was carried in group L.

The premedication was administrated in all the patients
preoperatively, which consisted of I.V. glycopyrrolate 0.005
mgkg-1 , i.v. inj.rantidine 50mg i.v., inj.Ondansetron 4mg
i.vand inj.Fentanyl Tpg/kg Intravenous induction of an-
aesthesia was carried out with inj thiopentone sodium
5mgkg-1 inj.lignocaine 1.5mg/kg and succinylcholine
1.5mgkg-1 i.v. given.

Patients were maintained on O2(50%)+N20(50%) + Sevo-
flurane (0.5%) and vecuronium bromide 0.1mgkg-1 and
IPPV.Preinduction heart rate and blood
pressure recorded. Subsequent measurements for the
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study were recorded immediately before extubation or
removal of LMA (served as baseline value) and at 1, 2, 3, 5
and 10 minutes after extubation or LMA removal. The re-
sults were analyzed statistically using unpaired students ‘t’
test for intergroup comparison and paired ‘t' test for
intragroup comparison.

There was no difference in the demographic data of age,
sex and weight in the patients in both the groups.

Pulse Rate:

In patients belonging to Group T, the mean pulse rate
at the baseline (immediately before extubation) was 88
+ 11.5 beats/minutes whereas it was raised to 110.60 *
12.87 beats/minutes at one minute after instrumentation.
The values of pulse rate at 2, 3, 5 and 10 minutes after
instrumentation were 107 =12.14, 105.93 + 14.78, 100.9
* 10.75 and 98.87 = 14.61 respectively. These results in-
dicates that laryngoscopy and extubation caused instan-
taneous and significant increase in mean pulse rate which
did not came back to baseline level even after 10 minutes.

The mean pulse rate, in patients of group L, at baseline
(just before LMA removal) and 1, 2, 3, 5 and 10 minutes
after LMA removal are as follows 88.5 £9.7, 94 + 10.02,
92.72 £ 10.14, 90 = 10.8, 88.1 = 10.77 and 87.32 = 10.83
respectively. This shows that laryngeal mask removal was
also associated with significant increase in mean pulse rate
compared to baseline and which returned back to baseline
at Sminutes after the removal but the rise in mean pulse
rate after extubation in group T was significantly higher
than in group L. This shows that the sympathetic re-
sponses were lesser in patients of group L as compared to
patients of group T.

Rate Pressure Products :

In this study, mean rate pressure product in patients of
group T at base line (just before extubation) and 1, 2, 3, 5
and 10 minutes after extubation were 12261.7 = 1825.51,
17571.8 = 2101.82, 16689.65 = 2215.6, 16076.6 =
2233.22, 15076.5 + 1599.91 and 14614 + 2303.8 respec-
tively. This shows that extubation caused a significant rise
in mean rate pressure product from baseline value, which
failed to reach baseline value even after 10 minutes of ex-
tubation.

The mean rate pressure product in patients of group L at
base line (just before LMA removal), 1 minute, 2, 3, 5 and
10 minutes after (LMA removal) were 12042.6 + 1146.32,
134211 = 1629.74, 13043.45 = 1704.69, 124271 =
167.46, 11964.4 = 1574.21 and 11868 + 1580 respectively.
This shows that LMA removal caused a significant rise in
the rate pressure product when compared to baseline and
the values came down to baseline value at 5 minutes post
instrumentation.This rise in rate pressure product was sig-
nificantly higher in group T than in group L.

Mean Arterial Pressure:

In this study mean arterial pressure in patients of group T,
at baseline (just before extubation) and 1, 2, 3, 5 and
10 minutes after extubation were 100.2 = 6.76, 119.56
+ 8.72, 115.33 + 5.64, 112 + 557, 110.15 + 543 and
108.77 + 5.48 respectively.

This  shows a significant rise in mean arterial pres-
sure after extubation which did not reached baseline
values even after 10 minutes post Extubation The mean
arterial pressure in patients of group L at baseline (just be-
fore LMA removal) and 1, 2 3, 5 and 10minutes after LMA
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removal were 99 = 5.77, 105.13 + 10.77, 102.28 + 6.27,
99.55 £ 10.82, 98.35 + 5.62 and 99.28 + 5.48 respectively.
This shows a significant rise in mean arterial pressure after
LMA removal which reached baseline values at 5 minutes
after LMA removal.

This rise in mean arterial pressure was significantly higher
in group T than in group L. From this study we have ob-
served that

a.Both endotracheal extubation and laryngeal mask
airway removal were associated with a statistically sig-
nificant rise in pulse rate, rate pressure product and
mean arterial pressure when compared with baseline val-
ues.

b.The rise was significantly higher in the extubation group
as compared to laryngeal mask airway removal group.
The values did not returned to baseline values even after
10minutes of extubation, whereas in laryngeal mask group
the haemodynamic values returned to baseline levels, 5
minutes after LMA removal.

Endotracheal extubation causes rise in haemodynamic
values because of mechanical stimulation of respiratory
tract including vocal cords causing increased sympathetic
nervous system activity in the cervical sympathetic fibres,
whereas the lesser cardiovascular response associated with
laryngeal mask removal may be due to the fact that the
laryngoscopy was avoided and vocal cords were not stimu-
lated.

Roofa Mushtaq et al12 conducted a study to ob-
serve the circulatory responses to laryngeal mask airway
removal and compared it with endotracheal extubation in
controlled hypertensive patients. They found that mean
pulse rate in extubation group at baseline (just before ex-
tubation) was 100 +£12 beats/minutes, which was increased
to 134 £ 11 beats/minutes post extubation. This rise was
significant even after Sminutes of extubation (114.0 = 11
beats/minutes). The mean rate pressure product at base-
line was 15847 = 1836, which increased to 22454 + 2284
post extubation and was 17544.15 =+ 2088, 5min-
utes after extubation. The mean systolic and diastol-
ic pressures in extubation group at baseline was 157
+ 7/101 = émmHg, was increased to 167 = 6/108 = 4
mmHg post-extubation and was 158 * 8 /102 £ 4 mmHg
at 3 minutes after extubation.

The pulse rate in laryngeal mask airway removal
group before LMA removal was 85 = 16 beats/minute,
immediately after LMA removal and three minutes after
LMA removal were 99 = 15 and 94 = 15 beats/minute re-
spectively. The rate pressure product before LMA removal,
1 and 3 minutes after LMA removal was 13535 + 2892,
14893.7 + 2949 and 13805.65 + 2650.50 respectively.

Mean systolic and diastolic blood pressure before LMA
removal, 1 and 3 minutes after LMA removal was 140
+ 10/90 = 10, 148 = 10/94 = 8 and143 = 10/88.0 = 7
mmHg respectively.

They concluded that haemodynamic data in laryngeal
mask group at baseline increased to statistically signifi-
cant levels post removal, but came back to baseline val-
ues 3 minutes post removal, where as these values were
significantly higher even after 5minutes of extubation. Thus
the results of our study are consistent with those of above
study.
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In a study conducted by Yoshitaka Fuji MD et al7, pres-
sor response to tracheal extubation was compared with
the response to laryngeal mask airway removal in normo-
tensive and hypertensive patients. The mean pulse rate
changed from 73 = 9 beats/minute to 95 = 14 beats/min-
ute after extubation in normotensive patients, at 2minute it
was 86 + 10 beats/minutes, and after 3minute it was 81 =
9. The pulse rate increased immediately after endotracheal
extubation and remained elevated for two minutes. The
MAP before extubation in normotensive patients immedi-
ately, 1, 3 and 5 minutes after extubation was 96 = 8, 124
£18,123 £ 15,112 + 12 and 106 = 11 respectively.
MAP increased immediately following extubation and re-
mained elevated for three minutes.

In LMA group in normotensive patients, pulse rate was 76

*= 11 before LMA removal and immediately 1,2 and 3
after LMA removal were 81%11,82 = 14, 79 = 13 and
77+ 13. Pulse rate increased immediately after LMA re-
moval and remained elevated for one minute after LMA re-
moval.MAP before LMA removal in normotensive patients,
immediately, 1, 2, 3 and 5minutes after LMA removal were
93 £ 10, 106 = 10, 101 = 12, 96 +16, 94 = 10 respec-
tively. MAP increased immediately following LMA removal
and remained elevated for two minutes.The increases
in these variables were less in LMA group than in
endotracheal In hypertensive patients, the heart rate be-
fore extubation, immediately after extubation 1, 2, 3 and
Sminutes after extubation were 77 = 8, 105 = 10, 100 =
10,95 + 10, 96 = 9 and 84 + 9 respectively. The heart rate
increased immediately after tracheal extubation and re-
mained elevated for three minutes.

MAP before extubation, immediately afterextubation,1,2,3,
and 10minutes after extubation were 96 = 8, 124 = 18,
123 £ 15, 117 =12, 112 + 12,106 = 11 and 96 = 9. MAP
increased immediately after extubation and remained el-
evated for five minutes.In. LMA group in hypertensive
patients HR, before LMA removal, immediately 1, 2, 3
and S5minutes were 98 = 9, 119 = 12, 118 = 10, 108 = 6
and 104 = 8 respectively. Heart rate increased immediately
after LMA removal and remained elevated for one minute.
MAP also increased immediately after LMA removal and
remained elevated for three minutes.

Thus the conclusion drawn from their study was that
cardiovascular responses to extubation were greater than
those related to removal of LMA in both normotensive and
hypertensive patients. The changes in haemodynamic vari-
ables immediately following extubation or LMA removal
from baseline levels were greater in hypertensive patients
than in normotensive patients. This is in agreement with
our study

In a similar study conducted by Bukhari S A et al24, the
two devices for airway control were compared for pres-
sor responses and intraocular pressure changes following
insertion of laryngeal mask airway and endotracheal intu-
bation. They observed a significant increase in heart rate in
both the groups after insertion.

However the increase in heart rate was more in endotra-
cheal group. Similarly both systolic and diastolic
blood pressures and intraocular pressure increased signifi-
cantly in endotracheal group. Although the increase in
these parameters were observed in LMA group also, but
this increase was significantly less than after endotracheal
intubation. This is in agreement with our study.
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In another study conducted by Brande N et al9, it was
observed that there was a significant increase in systolic
blood pressure immediately after tracheal intubation and
for the subsequent 2 minutes. Mask insertion in the laryn-
geal mask group was associated with a systolic increase
that achieved significance at one minute after insertion.
The increase in mean blood pressure is both lesser and of
shorter duration. This is in agreement with our study.

Thus from our study we confirm that laryngeal mask air-
way removal is associated with lesser cardiovascular
responses as compared to endotracheal extubation in
controlled hypertensive patients.

CONCLUSION

The conclusions drawn from this study are that in con-
trolled hypertensive patients, the  haemodynamic re-
sponses produced by laryngeal mask airway removal
are lesser and short lived as compared to endotracheal
extubation. Use of Laryngeal mask airway is quite advanta-
geous in hypertensive patients where in there is a concern
about the pressor responses due to airway instrumenta-
tions.
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