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Amag: Caligmamizda lidokain ve lidokain+ ketamine ile
intravendz rejyonel anestezi (IVRA) uygulanan hastalar-
daki elektrokardiyografik degisiklikleri karsilagtirmay1
amagladik.

Materyal ve Metot: Calismamiz prospektif, gozlemsel,
randomize ve ¢ift kor olarak yapildi. IVRA altinda kol ve
onkol operasyonu gegirecek ASA I -II statiisiinde 18-60
yas aras1 70 hasta ¢aligmaya alindi. Cift kafl1 turnike opere
edilecek ekstremiteye yerlestirildi. Hastalar randomize ve
olarak 2 gruba ayrildi. Group 1: % 0,5 Lidokain+Ketamin
0,8 mg/kg; 40 ml. Group 2: % 0,5 Lidokain 40 ml olarak
belirlendi. Enjeksiyondan 20 dakika sonra distal kaf
sisirilerek proksimal kaf 3 dakikada bir 50 mmHg hizda
indirildi. Zaman periyodlart turnike indirilmesinin
baslamasindan itibaren 0, 5, 10, 15, 30, 45, 60. dakika ve
turnike indirilmesinden 10 dakika sonra olarak belirlendi.
Invaziv olmayan kan basinci degerleri, kalp atim hizi, puls
oksimetre degerleri kaydedildi. Elektrokardiyografik ka-
yitlar alinarak PR, RR, QT intervalleri, QTc degerleri
kaydedildi.

Bulgular: Lidokaintketamin grubunda QT basal degerleri
QTS. dk, QT10. dk, QT15. dk , QT30. dk, QT45. dk,
QT60. dk ve QTturl0 degerlerinden diisiik bulundu. QTc
bazal degerleri grup lidokain + ketamin QTcturl0
degerlerinden daha diisiik bulundu (p <0,001).

Sonu¢: Lidokain grubunda belirgin bir degisiklik
gbzlenmedi. Turnike indirilmesinden sonra
lidokaintketamin grubunda QT, QTc degerlerinde ve
ozellikle noninvaziv kan basinct degerlerinde belirgin artig
gozlendi.

Anahtar Kelimeler: Elektrokardiyogram, IVRA, keta-
min, lidokain

ABSTRACT

Objective: We compared cardiac effects,
electrocardiographic changes by intravenous regional
anesthesia (IVRA) with lidocaine and lidocaine +
ketamine.

Materials and Methods: Prospective, randomised,
double blind study was performed in the operating room
of Diizce University Hospital. Seventy patients between
18-60 years, ASA I-II and who were undergo IVRA for
arm and forearm operations. Patients were divided into
two groups randomly. Group 1: 0.5%
Lidocainet+Ketamine 0.8 mg/kg; 40 ml. Group 2: 0.5%
Lidocaine 40 ml. 20 minutes after injection the distal cuff
was inflated, and the proximal cuff deflated with a rate of
50 mmHg in every 3 minutes. Time periods of the
recordings were 0, 5, 10, 15, 30, 45, 60th minutes after the
beginning of deflation and 10 minutes after the deflation.
Non-invasive blood pressure values, heart rate, pulse
oximetry values were recorded. Electrocardiographic
changes on PR, RR intervals, QT, QTc were recorded.
Results: QT basal value measured in Group
Lidocaine+Ketamine is significantly lower than QT5th
min, QT10th min, QT15th min, QT30th min, QT45th min,
QT60th min and QTturl0. QTcbasal values measured in
Group Lidocaine+Ketamine were significantly lower than
QTc turl0 values (p <0.001).

Conclusions: In Group Lidocaine, no significant
differences was observed. After the deflation of tourniquet
was completed, QT and QTc values and noninvasive
blood pressures were significantly higher in Group
Lidocaine+Ketamine.
Keywords: Electrocardiogram,
caine

IVRA, ketamine, lido-
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INTRODUCTION

Intravenous regional anesthesia (IVRA) is an effec-
tive and simple method which can be used by upper
or lower extremity operations under 1 hour, IVRA
was performed by August Bier in 1908 with pro-
caine. In 1963 it was growing up again when it was
performed with lidocaine by Holmes.'

It is used especially by forearm and hand surgery.
Intravenous regional anesthesia is preferred when
compared to general anesthesia, it is safe when ap-
plied correctly, it is advantageous from general anes-
thesia in emergency operations, it has a high chance
of success compared to peripheral nerve blocks and it
is easier to apply."” In this technique, the drug is re-
moved from the tissues by blood after the removal of
the tourniquet. Undesirable side effects can be seen
as a result of the mixing of local anesthetic into the
systemic circulation and these complications are
rarely fatal.'

In IVRA many local anesthetics and adjuvant agents
can be used. Effective doses and adverse effect pro-
files of each drug are different from another. Espe-
cially their cardiac autonomic effects must be consid-
ered during practice. In a review of Guay it was ob-
served that electrocardiographic (ECG) changes, ven-
tricular tachycardia and cardiac arrest could appear
during IVRA with lidocaine %1.?

Prolonged QT interval may cause the ventricular ar-
rhythmia and may increases the mortality and mor-
bidity.* Duration of QT interval is heart-rate depend-
ent. Because of this, it is recommended to drive a
heart rate corrected (QTc) interval is is most valu-
able.” QTc interval greater than 440 miliseconds is
considered long.® Serious arrhythmias are related
with QTc> 600miliseconds.’

Intravenous lidocaine effects on QT and QTc inter-
val.* Studies regarding the effect of lidocaine on QTc
interval during anesthesia are limited. To our knowl-
edge, there is no data about the influence of lidocaine
or lidocainet+ketamine on QTc changes induced by
intravenous regional anesthesia.

Although the effect of ketamine on QTc interval has
not been shown yet, it has been stated that it may
trigger torsade de pointes (TdP) type arrhythmias due
to its sympathomimetic effect. Ketamine-induced
QTc prolongation is shown in animal models.*’ In
our study we planned to assess cardiac effects and
ECG changes appearing by IVRA with lidocaine and
lidocaine+ketamine.

MATERIALS AND METHODS
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After obtaining the approval of the Ethic’s committee
of Duzce University Noninvasive Researchs
(Date:11/10/2013. Reference No0:2013/447) and
Clinical Trials Registry Platform (Clinical Trials.gov:
NCT02063620), informed written consent was ob-
tained from each patient. In randomized, prospective,
double-blind trial, 70 patients with age 18-60 years
and American Society of Anesthesiologist (ASA)
physical status I-II and who are undergoing operation
in forearm and hand under 1 hour were included the
study.

Exclusion criterias: Allergy to study drugs, serious
cardiac, respiratory diseases, renal failure, drug ad-
diction, pregnancy, liver failure, genetic diseases of
musculoskeletal system, use of antiepileptic drugs,
abnormal thyroid functions, electrolyte imbalance,
left ventricular hypertrophy, diabetes mellitus, high
serum cholesterol levels, high body mass index, pa-
tient with bradicardia, myocardial ischemia and op-
eration period over 1 hour.

Patient were divided into 2 groups randomly. Ran-
domization was performed by blindly receiving an
equal number of group 1 and group 2 written papers
from a box other than one participant, and determin-
ing which method would be applied to the patient.
Group 1(n=35): 0.5% Lidocaine+Ketamine 0.8 mg/
kg, 40ml. Group 2 (n=35): 0.5% Lidocaine, 40 ml.

In premedication room two 20-gauge venous cannula
was placed each on operative and non-operative ex-
tremities of all patients. All patients were premedi-
cated with midazolam 0.05mg/kg intravenously in
premedication unit. Ten minutes after premedication
12 channel basal electrocardiograms (ECG) were
recorded at supine position.

In operation room 12 lead electrocardiogram, non-
invasive blood pressures and pulse oximeter levels
were monitored (Datex Ohmeda Monitor , GE Health
Care, Finland). Noninvasive systolic, diastolic, mean
arterial pressures, heart rate, pulse oximeter (SpO2)
values, adverse effects were recorded 5 minute inter-
vals throughout the operation and anesthesia. Double
cuffed was placed on the extremity to be operated to
hinder nerve injuries. Extremity venous blood was
purged by Esmarch Bandage, then proximal cuff was
inflated with a pressure 100 mmHg higher than sys-
tolic blood pressure and the bandage was displaced.
Distal tourniquet was inflated to 100 mmHg to pre-
vent tourniquet leakage, while the injection was
slowly completed at a rate of 20 ml / min (120 sec-
onds).

After local anesthetic was injected with a rate of 20
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ml/min, the intravenous cannula on this extremity
was displaced. 20 minutes after injection distal cuff
was inflated and proximal cuff was deflated with a
rate of 50 mmHg every 5 minutes.

Time intervals:

Basal: Ten minutes after premedication,

TO: Starting the tourniquet deflation,

T5: 5 minute after tourniquet deflation,

T10: 10 minute after tourniquet deflation,

T15: 15 minutes after tourniquet deflation,

T30: 30 minutes after tourniquet deflation,

T45: 45 minutes after tourniquet deflation,

T60: 60 minutes after tourniquet deflation,

Tur 10: 10 minutes after tourniquet complate defla-
tion.

QTc with QT interval adjusted for heart rate was cal-
culated by dividing QT distance (milisecond) by RR
interval (milisecond) to square root. (Bazett formula:
Corrected QT, QTc= QT Interval / V (RR interval).*
Power Analysis: A power analysis revealed that a
group size of 30 would provide an alpha level =
0.05 and beta level = 0.90, based on a mean after
tourniquet released QTc increase of 58 (SD 16) ms
[5] and regarding a QTc increment of 25% as signifi-
cant.

Statistical Analysis: Descriptive statistics (mean,
standard deviation, median, 1st (percentile 25, Q1)
and 3rd (percentile 75, Q3) values, minimum, maxi-
mum, percentage) were calculated. The normality
assumption for quantitative variables was examined
by the Shapiro Wilk test. Independent samples t test
and Mann-Whitney U test were used for group com-
parisons. Repeated Measures ANOVA (post hoc Un-
equal Tukey HSD test) was used for intergroup com-
parisons of time-dependent variables. The relation-
ship between qualitative variables was examined by
Pearson Chi-Square test. SPSS 22 program was used
for statistical evaluations and p <0.05 was considered
statistically significant.

RESULTS

A total of 65 patients were included in the study.
Four of them were excluded from the study because
of the prolongation of their operation time and pain.
Two patients were excluded from the study due to
hypertension. The analysis was performed on 59 pa-
tients.

The age, body mass index (BMI), weight, gender,
operation times and duration of tourniquet were not
statistically different between the groups.

Age, gender, BMI and weight were found to be ho-
mogenous. There wasn’t any significant differences
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between the groups in operation and tourniquet dura-
tions (Table 1).Non invasive systolic arterial pressure
(SAP) basal, diastolic arterial pressure (DAP) basal,
mean arterial pressure (MAP) basal, heart rate (HR)
basal, SpO2 basal, PR interval basal, QT interval
basal, QTc basal and RR segment homogeneity of
groups was examined. It was found that the groups
were homogeneous in terms of other basal variables
except for the QTc basal mean value (Table 2).

Mean Arterial Pressure: It was observed that the dif-
ference between the groups varied according to the
MAP values measured in different periods or the
differences between the MAP values were different
in both groups (p<0.001). The MAP 5th min, MAP
10th min, MAP 15th min, MAP 30th min, MAP 45th
min and MAP 60th min values measured in Groupl
were significantly lower than the values measured in
group 2, respectively (p<0.001, p<0.001, p=0.003,
p=0.003, p=0.007, p=0.003). The value of MAP tur
10th measured in Group 1 is significantly higher than
the value measured in group 2 (p<0.001). Also, the
value of MAP basal measured in Group 1 is signifi-
cantly lower than the values measured in other peri-
ods(respectively p=0.004, p=0.010, p=0.002,
p=0.001, p=0.006, p<0.001, p<0.001, p<0.001). The
MAP basal value measured in Group 2 is signifi-
cantly lower than the values measured in other peri-
ods (p <0.001 for each). Heart Rate (HR):Significant
differences were found between the HRvalues meas-
ured at different periods in each group. (p<0.001).
The value of HRtur10 measured in group 1 is signifi-
cantly higher than the value measured in group 2
(p<0.001). The HRbasal value measured in group 1
was significantly higher than the values measured in
HR15th min (p = 0.040), HR30th min (p <0.001),
HR45th min (p <0.001) and HR 60th min (p = 0.001)
periods. The HRturl0 value measured in Group 1 is
significantly lower than the value measured in group
2 (p<0.001). The measured HRbasal value in group 2
was significantly lower than the value measured in
HR 5th min period, while it was significantly higher
than the values measured in other periods (p <0.001
for each).

PR segment (PR) measurements: It was observed that
the difference between the groups did not change
according to the PR values measured at different pe-
riods or the differences between the PR values were
similar in both groups (p=0.342).

QT interval (QT): The difference between the QT
values measured at different periods was found to be
different in the groups (p=0.006). (Table3)

QTc interval: QTcbasal values measured in Group 1
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were significantly lower than QTc turl0 values (p
<0.001). In Group 2 no significant difference was
observed (Table 4).

RR interval: It was observed that the differences be-
tween the groups varied according to the RR values
measured in different periods or the differences be-
tween the RR values were different in both groups
(p<0.001). This difference was caused by the meas-
ured value in the RRtur10 period. The RRtur10 value
measured in Group 1 was significantly lower than the
value measured in group 2 (p<0.001) (Table 5).
Adverse events:

Side effects were examined in 2 groups as the ones
during the tourniquet and those after the tourniquet.
During the tourniquet: Group lidocaine + ketamine
did not show any side effects in 24 patients. In lido-
caine + ketamine group discoloration of the skin was
occured in five patients distally of tourniquet. In one
patient tourniquet pain was observed. There was no
side effect was observed 22 patients in lidocaine
group. Four patients had a discoloration in the distal
part of the tourniquet and 2 patients had tourniquet
pain.

After the tourniquet release: In the lidocaine + keta-
mine group, 29 patients had hallucinations and dis-
orientation, and 1 patient had dizziness and tremor.
There was no pain in the first 10 minutes after the
tourniquet was opened. In the lidocaine group, 29
patients had pain in the operation area after the tour-
niquet was opened. No hallucinations and disorienta-
tion observed after the tourniquet was opened in the
lidocaine group.

DISCUSSION AND CONCLUSION

IVRA can be performed with many local anesthetics
and adjuvant agents.'In our study we planned to
compare cardiac effects and ECG changes by IVRA
with lidocaine and lidocaine plus ketamine. Our pri-
mary outcome: Is ketamine+lidocaine combination
makes any differences on QT and QTc versus sole
lidocaine solution? We found that there were signifi-
cant differences for QT and QTc measurements in
lidocaine +ketamine group. We observed that QT
basal measurement was significantly lower than 10th,
30th and 60th minute measurements. In lidocaine
group there wasn’t significant difference between
measurement periods for QT measurements. We ob-
served same results for QTc interval.

The secondary outcome: Is Ketamine+ lidocaine so-
lution attenuates the arrythmia incidence? The side
effects seen in the literature in IVRA are mostly re-
lated to the cardiovascular system and central nerv-
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ous system. Our aim in our study was to assess
whether these potential cardiac effects were potenti-
ated by addition of adjuvant agents.

Various local anesthetics and adjuvant agents can be
used in IVRA. Their effective dose and side effect
profiles are different' and their effects on autonomic
cardiac functions should be considered during the
application. The selection of the local anesthetic
agent, the dose to be administered and the adjuvant
agent, the tourniquet used is important in the success
of IVRA. Rosenberg et al. commented that the tour-
niquet, which could not be kept under enough pres-
sure, could cause the local anesthetic agent to pass
into the systemic circulation and cause adverse
events and toxic reactions. Generally, tourniquet
pressure should be 100-150 mmHg high or 250-300
mmHg from systolic arterial pressure to prevent tour-
niquet leakage.''"™"?

The most preferred local anesthetic agents in [IVRA
are prilocaine and lidocaine.'*'* Lidocaine 0.25% to
0.5% solutions are preferred at a dose of 3 mg / kg.'®
In the study of A study on anesthetized sheep, the
electrocardiographic and hemodynamic effects of
intravenous infusion of bupivacaine, ropivacaine,
levobupivacaine and lidocaine were compared.'” In
this study, it was observed that iv infusion of high
dose bupivacaine resulted in more significant
changes in RR, PR, QRS, QT, QTc intervals. Ropiva-
caine caused less ECG changes than levobupiva-
caine. Lidocaine was associated with very low
changes."®

The main site of action of local anesthetic agents on
the cardiovascular system is the voltage-dependent
sodium channels in the myocardium. They reduce
electrical stimulation, conduction velocity, and myo-
cardial contraction in the myocardium. They lead to
prolongation of the delivery rate in a dose dependent
manner during the PR interval and QRS duration.
This leads to depression in spontaneous pacemaker
activity. Persistent sodium channel blockade predis-
poses to re-entran arrhythmias.'® They cause hypoten-
sion with arteriolar dilatation. Lidocaine blocks so-
dium channels in ‘fast-in-fast-out”."’

Cardiovascular effects of local anesthetics occur at
higher systemic concentrations than central nervous
system effects. One of the missing aspects in our
study is that blood lidocaine levels are not examined.
The second pitfall is that the QTc basal values in the
lidocaine + ketamine group were found to be statisti-
cally higher. This may be due to the high mean arte-
rial pressure of the patients in the ketamine group. In
the group lidocaine + ketamine, an increase of the
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heart rate 10 minutes after the tourniquet completely
opened was observed (p <0.001). In the lidocaine
group, heart rate was decreased in other periods com-
pared to basal values. There was no change in the PR
values between the groups. (p=0.342). The QT inter-
val was longer in the lidocaine + ketamine group. At
the same time, QT interval was found to be pro-
longed according to basal values in this group. QTc
values were also higher in lidocaine + ketamine
group. The QTc value was found to be highest in the
lidocaine + ketamine group at the 10th minute after
the tourniquet was completely opened. (p<0.001). No
significant difference was observed in the lidocaine
group. The RR segment was shortened in both
groups. However, 10 minutes after the tourniquet was
opened, it was observed that RR levels were lower in
ketamine + lidocaine group compared to baseline
(p<0.001). We believe this is due to the increase in
heart rate of ketamine. Ketamine in the literature; It
is recommended to use 0.5-1 mg / kg intravenous,
0.25 mg / kg epidural anesthesia and 0.5-1 mg / kg
caudal anesthesia.****

In our study, 0.5% lidocaine, 40 ml dose and 0.8 mg
ketamine were used as adjuvant agents because of the
short duration of the systemic side effects and the
short duration of the effect of local anesthetics.
Various agents and methods have been used to accel-
erate the onset of anesthesia in IVRA that reduce the
dose of local anesthetics, alleviate tourniquet pain,
and prolong postoperative analgesia. Nonsteroidal
antiinflammatory drugs such as opioids, paracetamol,
ketorolac, and tenoxicam, alphamimetic agents such
as clonidine and dexmedetomidine, muscle relaxants
such as baclofen, intravenous anesthetics such as
ketamine, anticholin esterases such as neostigmine
and adjuvant agents such as magnesium are used in
[VRA 2326

Ketamine is used as an adjuvant to increase efficacy
in IVRA. In our study, it was clinically observed that
the tolerability of tourniquet pain was better in the
ketamine group.”’

Seizures reported at doses 1.4 mg/kg and cardiac
arrest with doses as low as 2.5 mg/kg. Cardiac arrests
and deaths were reported with lidocaine and bupiva-
caine only. The lowest dose associated with a cardiac
arrest was 2.5 mg/kg for lidocaine and 1.6 mg/kg for
bupivacaine.’ The blood level at which Lidocaine-
associated seizures begin is 10-12 microg / mL.
When the blood level of lidocaine is increased, sig-
nificant respiratory depression occurs, the cardiotoxic
effects of higher levels (20-25 microg / mL) become
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apparent.In our study there wasn’t developed any
seizure and respiratuary depression. But in lidocaine+
ketamine group hallusination and desorientation de-
veloped frequently after the tourniquet was opened.
In lidocaine group pain becomeappearentin 10 min-
utes after tourniquet opened.In the literature, there
are clinical studies on epidural, interscalene blocks
and QT and QTc prolongations during spinal anes-
thesia. However, no study has been found concerning
IVRA and ECG changes.

Local anesthetics and sedative hypnotised agents
including ketamine prolong the QTc interval. Aryth-
mia incidence is higher with long QTc interval.

When ketamine is used as an adjuvant agent with
lidocaine, QTc interval is much longer than lidocaine
alone from basal levels. Systemic effect of lidocain is
less with IVRA ketamine increased the QTc intervals
used as adjuvant agent ketamine for lidocain during
the IVRA. After the deflation of tourniquet was
completed, in ketamine group QT and QTc values
especially NIBP (Non invasive blood pressure) were
significantly higher and it was observed that arryth-
mia risk was increased (Figure 1).

The incidence of adverse effects increases due to the
risk of consistence of a complicated structure
throughout multiple drug combinations. So, drug
combinations must be used carefully by patients who
are especially under risks.
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Table 1.Demographic datas of the study population. Values are represented as mean+standart deviation.

Iilknur Suidiye Yorulmaz ve ark. (et al.)

Grouplidocaine+ Grouplidocaine (n=29) | P values
ketamine (n=30)
Age (year) 38+13 39+13 0.933
Weight (kilogram) 80+11 76x17 0.181
Body massindex 27.7+4.7 27.1£6.1 0.859
Gender Male Female Male Female | 0.887
53.3% 46.7% 552% 44.8%
(n=16) (n=14) (n=16) (n=13)
Operation time (minute) 46.87£11.98 41.90+15.96 0.349
Tourniquet time (minute) | 58.83 £11.37 57.83+15.79 0.897
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Table 2. Mean arterial pressure, heart rate, PRbasal, QTbasal, QTcbasal,and RRbasal

Iilknur Suidiye Yorulmaz ve ark. (et al.)

measurements of the patients. Values are represented as mean+standart deviation.

Group n Mean+ SD D
Lidocaine+
Mean arterial pressure| yetamin 30 8811 0307
(mmHg) ’
Lidocaine 29 92+13
Lidocaine+
IHeart rate ketamin 30 7512
K 0.313
(Beat/min) . .
Lidocaine 29 T1£12
Lidocaine+
1682
IPR segment basal Ketamin 30 68+25 0780
(msec) - X
Lidocaine 29 169420
L1doca11.1e+ 30 180438
QTbasal (msec) ketamin 0.195
Lidocaine 29 377+35
Lidocaine+
437442
QTcbasal ketamin 30 37 0.007*
(msec) : X
Lidocaine 29 410433
Li ine+
foca’f‘e 30 803127
RRbasal etamin 0.144
Lidocaine 29 864+156

*There isn’t any difference basal values between groups except of QTc basal levels.
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Iilknur Suidiye Yorulmaz ve ark. (et al.)

Table 3. Comparison of QT measurements between groups. Values are represented as meansstandart

deviation.
P values P values P values
Lidocaine+ (Comparison basal (Comparison (Comparison
Ketamine levels with other Lidocaine of time basal levels with
(n=30) periods in groups) (n=29) periods other periods) in
(milisecond) Lidocaine+ (milisecond) | petween two group
ketamine groups ) Lidocaine
QT basal 389.20+38.21 376.69+34.86 0.018*
QT 0 minute 399.20+40.81 p=0.013 376.69+£31.75 0.031*
QT5th minute 399.33+46.08 p=0.012& 374.62+32.06 >0.05 >0.05
QT10th minute 405.47+47.17 p <0.001& 378.62+30.41 0.011* >0.05
QT15th minute 402.53+47.31 p <0.001& 380.83+33.80 0.038* >0.05
QT30th minute 402.00+46.03 p <0.001& 384.68+28.55 >0.05 >0.05
QT45th minute 402.13+48.85 p =0.002& 383.17+34.37 >0.05 >0.05
QT60th minute 407.33+43.06 p=0.001& 381.52+30.83 0.013* >0.05
QTturl0 minute | 387.73+48.97 p <0.001& 381.24+32.66 >0.05 >0.05

*There is a significant differance between groups statistically in QT measurements in time periods. & QT basal value measured in
Group lidocaine+tketamine is significantly lower than QT5th min, QT10th min, QT15th min, QT30th min, QT45th min, QT60th min

and QTturl10.

218



Arastirma Makalesi (Research Article)

Iilknur Suidiye Yorulmaz ve ark. (et al.)

Table 4. QTc measurements of the groups. Values are represented as mean+tstandart deviation.

Lidocai(r:;gl;tamine Lidocaine (n=35) P values
(milisecond) (milisecond)
QTcbasal 436.90+41.55 409.76+32.77 0.017
QTc 0 minute 440.47+44.28 403.66+27.66 0.001
QTc 5th minute 440.87+53.81 407.93+31.24 0.004
QTc 10th minute 440.10+58.45 410.79+30.80 0.010
QTc 15th minute 439.03+53.15 403.62+34.34 0.002
QTc 30th minute 429.13+52.58 407.31+25.99 0.049
QTc 45th minute 436.87+52.88 402.00+33.21 0.002
QTc 60th minute 438.67+52.86 404.69+28.78 0.003
QTc turl0 minute 461.53+£55.31* 405.97+£31.67 <0.001

*QTcbasal values measured in Group 1 were significantly lower than QTc turl0 values (p < 0.001).
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Table 5. Presents that RR levels of the patients. value is lower than basal values in group. Values are
presented as mean+standart deviation.

Lidoca(i::;—(l)(;atamine P values Lidocaine (n=29) P values
(milisecond) (milisecond)

RR basal 802.93 +£126.80 857.66 £155.61
RR 0 minute 833.20+147.67 >0.05 879.31+ 139.76 >0.05
RR 5th minute 836.67 £159.98 0.039* 852.14 +135.87 >0.05
RR 10th minute 867.73+£170.45 <0.001* 856.28+ 119.82 >0.05
RR 15th minute 856.27 +168.36 0.001* 901.24 +£148.57 0.009*
RR 30th minute 898.93+191.34 <0.001* 898.90+127.96 0.013*
RR 45th minute 862.53+167.19 0.001* 917.66 £139.29 <0.001*
RR 60th minute 877.73+£154.31 <0.001* 896.28 +130.82 0.002*
RR turl0 minute 714.13+116.34 <0.001# 890.21+£130.05 0.049*
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