MEDICAL CLINICAL RESEARCH

SCIENCE

. e-ISSN 1643-3750
MON TOR © Med Sci Monit, 2014; 20: 1518-1524
DOI: 10.12659/MSM.890703

e otrona Local Airway Anesthesia Attenuates
publihed zoresze Hemodynamic Responses to Intubation and
Extubation in Hypertensive Surgical Patients

Authors’ Contribution: BE You-Fan Meng* Department of Anesthesiology, Second Affiliated Hospital of Harbin Medical
Study Design A CE Guang_xiao Cui* University, Harbin, China
Data Collection B .
Statistical Analysis C oF  Wei Gao
Data Interpretation D A Zhi-Wen Li

Manuscript Preparation E
Literature Search F
Funds Collection G

* You-Fan Meng and Guang-Xiao Cui contributed equally to this work
Corresponding Author: Zhiwen Li, e-mail: mengfanyoul964@126.com
Source of support: Departmental sources

Background: The aim of this study was to evaluate the effects of topical ropivacaine anesthesia on hemodynamic respons-
es during intubation and extubation of hypertensive patients.
Material/Methods: One hundred fifty patients with hypertension ASA II-1ll were scheduled for noncardiac operations. Patients were
divided into 3 groups: a control group receiving 5 ml saline, and 2 groups receiving topical anesthesia with
100 mg lidocaine or 37.5 mg ropivacaine. Hemodynamic responses, including blood pressure and heart rate
(HR), were recorded at baseline (T0), before intubation (T1), during tracheal intubation (T2), 2 min after intu-
bation (T3), upon eye opening on verbal commands (T4), during tracheal extubation (T5), and 2 min after extu-
bation (T6). Patients were injected with urapidil 5 mg during intubation and extubation if their systolic blood
pressure (SBP) was 2160 mmHg or diastolic blood pressure (DBP) was >90 mmHg, and esmolol 10 mg when
HR was >90 bpm.
Results: During extubation, the total dosages of urapidil and esmolol were significantly higher in the saline than in the
lidocaine or ropivacaine groups, and were significantly lower in the ropivacaine than in the lidocaine group. At
T2, SBP, SBP, MAP, and HR were lower in the lidocaine and ropivacaine groups than in the saline group, but
the differences were not significant. From T4 to T6, SBP, DBP, MAP, and HR were significantly lower in the rop-
ivacaine group than in the other 2 groups (P<0.05 each).
Conclusions: Topical lidocaine and ropivacaine anesthesia can effectively reduce hemodynamic responses during intubation,
with ropivacaine better at inhibiting hemodynamic changes at emergence in hypertensive patients.

MeSH Keywords: Adolescent Medicine ¢ Anesthesia ¢ Anesthesia and Analgesia

Full-text PDF: http://www.medscimonit.com/abstract/index/idArt/890703

%1882 E‘ZIS MEIZ %51

This work is licensed under a Creative Commons
Attribution-NonCommercial-NoDerivs 3.0 Unported License

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS] [Index Copernicus]




Meng Y-F. et al.:
Ropivacaine attenuates hemodynamic responses
© Med Sci Monit, 2014; 20: 1518-1524

Background

Both intubation and extubation can increase the concentration
of catecholamine in the blood by stimulating the sympathet-
ic nervous system, resulting in severe hemodynamic changes
[1,2]. However, during intubation, agents such as opioids and
propofol can effectively inhibit airway stimulation by endotra-
cheal tubes. During extubation, the withdrawal of anesthetics
and the emergence of patients from anesthesia stimulate the
sympathetic nervous system, increasing the release of cate-
cholamine and resulting in cough and hemodynamic respons-
es [3-7], including hypertension and tachycardia. Although he-
modynamic changes in laryngeal and tracheal tissues during
this period are normally well tolerated by healthy individuals,
they may be detrimental in hypertensive patients, leading to
life-threatening complications such as myocardial ischemia,
cardiac arrhythmias, and cerebrovascular hemorrhage [8-11].

The topical anesthetic lidocaine is widely used to inhibit intuba-
tion and extubation responses [13-17]. During long operations,
however, preoperatively administered lidocaine will no longer
be present at the time of extubation. Ropivacaine is a long-act-
ing local anesthetic, and topical anesthesia with ropivacaine
has been reported to significantly attenuate histamine-induced
bronchospasm [22]. We hypothesized that topical ropivacaine
anesthesia can inhibit hemodynamic responses during intuba-
tion and extubation in hypertensive patients. The aim of this
prospective double-blinded study was to test this hypothesis.

Material and Methods

Study design and patients

This study was approved by the Ethics Committee of Harbin
Medical University (HMUIRB20130011) and registered in the
Chinese Clinical Trial Registry (ChiCTR-TRC-13003525). All pa-
tients provided written informed consent. We enrolled a total
of 150 patients aged 20-60 years, ASA lI-lll, with hyperten-
sion according to World Health Organization criteria (systol-
ic blood pressure (SBP) 2160 mmHg or diastolic blood pres-
sure (DBP) >90 mmHg) [23], undergoing noncardiac surgery.

The 150 patients were randomly assigned to receive saline
(n=50), lidocaine (n=50), or ropivacaine (n=50) using a random
number table. The assignments were recorded and sealed within
envelopes, with the anesthesiologists blinded to assignments.
Topical anesthesia was administered by one anesthesiologist,
and hemodynamic changes were recorded by a second anes-
thesiologist. The drugs for topical anesthesia were prepared by
a third anesthesiologist not blinded to randomization. Patients
were excluded if they had ASA grade IV or higher; gastro-esoph-
ageal reflux; obesity (body mass index >30 kg/m?); anticipated
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difficulty maintaining airways on the face mask or more than 1
attempt at intubation; myocardial infarction within 6 months);
heart function grade Ill or higher; or congestive cardiac failure.
Patients with a cardiac pacemaker, congenital heart disease,
or heart block on ECG were also excluded.

Anesthesia and treatment

All patients received their usual antihypertensive drugs but
were not otherwise preoperatively medicated. After transfer
to the operating room, blood pressure, heart rate (HR), elec-
trocardiography (ECG), and saturation of blood oxygen (SpO,)
were continuously monitored. The radial artery was cannulat-
ed with a 22-g catheter under local anesthesia (1% lidocaine
1 ml) to monitor real-time mean arterial pressure (MAP). All
patients received 5 ml/kg™ Ringer lactate solution over a 10-
min period before induction of anesthesia. Patients were pre-
oxygenated for 5 min, followed by intravenous injection of
1 mg penehyclidine hydrochloride. Anesthesia was induced
with midazolam 0.5 mg/kg™, fentanyl 4 pg/kg™, rocuronium
0.6 mg/kg™ and propofol 1.5 mg/kg™. Two min after induction,
the patients were topically anesthetized with saline (5 ml) 1%,
2% lidocaine (100 mg), or ropivacaine (37.5 mg) using a la-
ryngotracheal topical anesthesia kit (Tuoren Group, Xinxiang,
Henan, China). One-third of the total dose of local anesthetic
was sprayed onto the larynx, the epiglottic area, and the trachea.

Four min after topical anesthesia, endotracheal intubation
was performed by the first anesthesiologist. Patients who re-
quired more than 1 attempt to intubate were withdrawn from
the study. Successful endotracheal intubation was confirmed
by auscultation and end-tidal capnography. Anesthesia was
maintained with remifentanil 10 pg/h-'/kg™* and sevoflurane
1.5-2%. Tidal volume was controlled at 7 ml/kg™, the respira-
tory rate was set at 12 per minute, and the expiration/inspira-
tion ratio was set at 1:2. During surgery, ephedrine or atropine
was injected if MAP or HR decreased by 30% from baseline.
TOF was continuously monitored with TOF-Watch S (Organon,
Dublin, Ireland). After surgery and the withdrawal of anesthet-
ics, 0.05 mg/kg™ of neostigmine and 0.3 mg of atropine were
administered to reverse neuromuscular blockade. Extubation
was performed when the TOF ratio (T4/T1) was >70%. During
intubation and extubation, urapidil 5 mg was intravenously
injected if SBP was >160 mmHg or diastolic blood pressure
(DBP) was >90 mmHg, and 10 mg esmolol was intravenous-
ly injected if HR was >90 bpm. After confirmation of the ab-
sence of respiratory failure, hemorrhage, or hypertensive cri-
sis, the patients were transferred to the ward.

Evaluation

The primary outcome measures were the dosages of urapidil
and esmolol during emergence. Secondary outcomes included
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Figure 1. CONSORT diagram of patient distribution.

MAP and HR recorded by the second anesthesiologist at base-
line (T0), at laryngoscopy before intubation (T1), at tracheal
intubation (T2), 2 min after intubation (T3), upon eye open-
ing in response to verbal commands (T4), at tracheal extuba-
tion (T5), and 2 min after extubation (T6).

The volume of bleeding and infusion were recorded. Five min-
utes after extubation, patients were transferred to the post-
anesthesia care unit, and possible adverse events, including
respiratory depression, hypoxemia, hypertension crisis, and
nausea/vomiting, were evaluated.

Statistical analysis

Data were analyzed with SPSS 11.5 for Windows (Chicago,
llinois, USA). All data are expressed as mean (SD) or number
(proportion,%). MAP and HR were analyzed using repeated
measures analysis and compared at different time-points us-
ing the t-test. Categorical data were analyzed using the chi-
square test or Fisher’s exact test, where appropriate. P values
<0.05 were considered statistically significant.

A power analysis of number of patients who needed urapidil
during extubation in a pilot study of 10 patients indicated that a
sample size of 42 patients per group would reach approximate-
ly 80% power to reject the null hypothesis. To allow for lack of
eligibility and attrition, 150 patients were enrolled in this study.

Results

Of the 150 patients enrolled in this study, 11 (2 in the saline
group, 4 in the lidocaine group, and 5 in the ropivacaine group)
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were excluded because they needed 2 attempts to intubate
(Figure 1). There were no significant differences among the 3
groups in demographic data, duration of anesthesia and sur-
gery, or volume of bleeding and infusion (P>0.05 each; Table 1).
Moreover, there were no significant differences in preoperative
dosages of antihypertensive drugs or perioperative ephedrine
among the 3 groups (P>0.05; Table 2).

During emergence, 25 patients in saline group required urapi-
dil to decrease blood pressure, with 5 patients each requir-
ing 2 doses. In comparison, only 15 patients in the lidocaine
group and only 7 in the ropivacaine group required urapidil
to decrease blood pressure, with 4 and zero patients, respec-
tively, requiring 2 doses. The total dosage of urapidil was sig-
nificantly higher in the saline group (150 mg) than in either
the lidocaine (95 mg) or ropivacaine (35 mg) group and was
significantly higher in the lidocaine group than in the ropi-
vacaine group (P<0.05 each; Table 3). Esmolol was required
by 18 patients in the saline group, 12 in the lidocaine group,
and 4 in the ropivacaine group. The total dosage of esmolol
was significantly higher in the saline group than in either the
lidocaine or ropivacaine group and was significantly higher
in the lidocaine group than in the ropivacaine group (P<0.05
each; Table 3).

At T2, SBP, DBP, MAP, and HR were lower in the lidocaine and
ropivacaine groups than in the saline group, but blood pres-
sure and HR did not differ significantly between the lidocaine
and ropivacaine groups. No patient required urapidil or esmolol
during intubation. From T4 to T6, SBP, DBP, MAP, and HR were
significantly higher in the saline group than in the lidocaine
and ropivacaine groups and were significantly higher in the li-
docaine than in the ropivacaine group (P<0.05 each) (Figure 2).
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Table 1. Demographic data of the 2 groups.

Saline group

Lidocaine group
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Ropivacaine group

(n=48)

Sex (M) n (%) 24.0 (50.0)

CAgeGea) 603 (104)
Cweight 685 (4
Dunation of surgery (min) 1716 (192)
Duration of anesthesia (min) 1957 (221)
Volume of bleeding (m) 1414 (75
Volume of infusion (m) 6598 (513)

(n=46) (n=45)

260 (56.5) 240 (53.3) 50.05

""" 592 (108) 614 (15  >005
""" 672 (87) 690 (58  >005
1690 (88 1732 (85 005
1963 (10) 1992 @1y 005
1339 (84 1431 (67) 005
6488 (491) 6652 (506) 005

Table 2. Antihypertensive medication in the 3 groups.

Saline group

Lidocaine group Ropivacaine group

(n=48)

Diuretic 3
CBetablocker 4
CAEinhbir 9
| Calcium channel blocker n
Combination therapy a

(n=46) (n=45)

2 4
,,,,,,,,,,,,,,,,,,,,,,,,, 5 3
8 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 7 ,,,,,,,,,,,,,,,,,,,,,,
”””””””””””” o o1
”””””””””””” a .

The data are presented with number. There was no significant difference of use of antihypertensive medication in the 3 groups.

Table 3. Comparison of dosage of urapidil and esmolol in the 3 groups.

Saline group

Lidocaine group Ropivacaine group

(n=48)
Urapidil (mg) 195
Esmolol (mg) 180

(n=46) (n=45)
95* B5R
120* 40%#

* P<0.05 compared with saline group. # P<0.05 compared with lidocaine group.

Discussion

We found that both ropivacaine and lidocaine, when used for
topical anesthesia before intubation, can inhibit hemodynam-
ic responses during intubation. Compared with lidocaine, how-
ever, ropivacaine more effectively inhibited hemodynamic re-
sponses during extubation.

Insertion and withdrawal of a laryngoscope and endotracheal
tube during intubation and extubation can irritate the sym-
pathetic nervous system, leading to severe tachycardia, hy-
pertension, or arrhythmia [26]. Although the hemodynamic
changes induced by general anesthesia are transitory and not
harmful for healthy individuals, in hypertensive patients they

can lead to life-threatening complications, including myocar-
dial ischemia and cardiac arrhythmias, and may even be fatal.

Opioids, a-blockers, B-blockers, and o2 agonists have been
used to stabilize hemodynamic responses during intubation
or extubation [36-38,43-50]. Care should be taken when us-
ing these agents, however, because of delays in postopera-
tive awakening and the occurrence of complications associ-
ated with a decline in cardiac function. Lidocaine as an airway
topical anesthetic is widely used to attenuate hemodynam-
ic reflexes [3,17,18,25,27-31]. Godzieba et al. indicated that
use high dose or high concentration of lidocaine (<4 ampules)
with epinephrine seems to be relatively safe for cardiovas-
cularly compromised patients [51]. Due to its short half-life,
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Figure 2. Comparison of SBP, DBP, MAP, and
HR in the 3 groups. The data are
presented with mean +SD. * P<0.05
compared with saline group. # P<0.05
compared with lidocaine group. There
i were no significant differences in SBP,
i DBP, MAP, and HR among the 3 groups
from TO to T3 (P>0.05 each). From T4
to T6, SBP, DBP, MAP, and HR were

significantly lower in the lidocaine
and ropivacaine groups than in the
saline group (P<0.05 each) and were
significantly lower in the ropivacaine
group than in the lidocaine group
(P<0.05 each).
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however, lidocaine given prior to intubation cannot inhibit he-
modynamic responses during extubation following a long op-
eration. Moreover, endotracheal tube cuff lidocaine was not
superior to intravenous lidocaine [19]. Laryngotracheal instilla-
tion of lidocaine for topical anesthesia during extubation may
increase the risk of postoperative aspiration and costs to pa-
tients [16]. We therefore evaluated the effects of topical rop-
ivacaine anesthesia on hemodynamic responses during intu-
bation and extubation.

In this study, 13 patients underwent craniotomies for aneu-
rysms. The stability of perioperative hemodynamics is very
important for these hypertensive patients. An increase or de-
crease in blood pressure may cause bleeding or edema, or pre-
dispose the patient to cerebral ischemia. Tachycardia caused
by irritation of sympathetic nervous system can result in in-
creased oxygen consumption by the myocardium, and may
even result in myocardial ischemia. To stabilize hemodynam-
ics, intravenous urapidil and esmolol may be administered to
decrease blood pressure and HR, respectively. However, admin-
istration of a- or B-blockers may lead to hypotension or bra-
dycardia. In this study, we compared the dosages of urapidil
and esmolol in 3 groups to determine whether topical ropiva-
caine could reduce the consumption of urapidil and esmolol,
and stabilize hemodynamic changes.

We found that, compared with saline or lidocaine, topical rop-
ivacaine significantly reduced the consumption of urapidil and
esmolol during emergence from anesthesia and extubation by

stabilizing hemodynamic responses. Ropivacaine significant-
ly reduced SPB, DBP, MAP, and HR when compared with pa-
tients in the saline and lidocaine groups.

The effect of ropivacaine is due in large part to its blockade of
sympathetic nerves distributed in the upper parts of the air-
way. Insertion of a laryngoscope and/or intake tube into the
upper airways may directly produce pressure stimulation on
laryngeal tissue. This causes marked cardiovascular responses
by irritating the deep sensory receptors of the larynx. Topical
anesthesia applied to the larynx or trachea is effective in sup-
pressing intubation-induced increases in blood pressure [39,40],
as well as blocking cardiovascular responses to airway irrita-
tion [41,42]. Topical ropivacaine was found to significantly at-
tenuate the reactivity of the airways and to block the conduc-
tion of sympathetic nerves [22].

In conclusion, topical ropivacaine before intubation can effec-
tively inhibit the intubation response, as well as decreasing the
incidence and grade of cough and attenuating hemodynamic
changes during the extubation period in hypertensive patients.

Conclusions

Topical ropivacaine before intubation can effectively inhibit the
intubation response, as well as decreasing the incidence and
grade of cough and attenuating hemodynamic changes during
the extubation period in hypertensive patients.
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