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Abstract

Introduction: Lung isolation and one lung ventilation are inseparable components of thoracic surgery and thoracic an-
esthesia to provide patent airway and adequate surgical exposure. Endobronchial intubation is usually done under general
anesthesia. The aim of this study is the evaluation of the feasibility of awake Double Lumen endobronchial intubation.
Subcutaneous Dissociative conscious sedation (as a recently introduced method) is defined as using subcutaneous injection
of ketamine in conjunction with intravenous narcotics and topical oropharyngeal anesthesia to achieve an acceptable level
of sedation, amnesia and pain relief for airway manipulation. This clinical trial was planned in order to evaluate subcutane-
ous Dissociative Conscious Sedation versus general anesthesia for endobronchial intubation.

Methods and Materials: This randomized clinical trial was conducted on 100 patients. In group A, patients were admin-
istered ketamine subcutaneously and morphine sulfate as premedication and general anesthesia was induced by adminis-
tration of Na-thiopental and atracurium. In group B patients underwent DCS and were on spontaneous ventilation and
received supplemental oxygen by simple mask before intubation. Hemodynamic variables were recorded. Side effects were
recorded as well.

Results: In comparison to general anesthesia there was no significant hemodynamic instability, and no statistically signifi-
cant increase in the incidence of nausea and vomiting was detected in this method. Despite cooperation during laryngos-
copy and endobronchial intubation all the patients were amnestic.

Conclusion: Dissociative conscious sedation is an acceptable alternative to general anesthesia for endobronchial intubation.
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Preservation of muscular tone is of paramount importance to
provide airway patency and patient safety [10-12]. General anes-
thesia and using muscle relaxants could be life-threatening in me-
diastinal masses [13, 14].
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tube insertion in patients who needed thoracic surgery and one
lung ventilation.

Copyright: Mihan J Javid® 2015. This is an open-access article distrib- Dissociative conscious sedation is defined as using intravenous/

uted under the terms of the Creative Commons Attribution License, subcutaneous injection of low dose ketamine in conjunction with
which permits unrestricted use, distribution and reproduction in any me- intravenous narcotics to achieve an acceptable level of sedation,
dium, provided the original author and source are credited. amnesia and pain relief [19, 20].
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Material and Methods
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cluded from the study.

Exclusion criteria included predicted difficult airway or compro-
mised airway, history of coronary artery disease, psychological
disorders, increased ICP and history of drug abuse.

Noninvasive blood pressure, oxygen saturation, ETCo,, heart rate
and 5 leads ECG were established before anesthesia. Vital signs
were recorded 5 minutes before and 5 minutes after anesthetic
administration and after endobronchial intubation.

Direct laryngoscopies performed by the same anesthesiologist for
all patients by a Macintosh Laryngoscope and appropriate size
of left or right sided double lumen tube (DLT) was inserted and
appropriate localization of DLT was checked by fiberoptic bron-
choscope. This trial was not blinded because there were obvious
differences in the anesthesia method in two groups. Arterial oxy-
gen saturation, heart rate and blood pressure were recorded be-
fore and immediately after laryngoscopy and on the second and
fifth minutes after endobronchial intubation.

Patients were randomly assigned into two groups of 50 patients;
A (general anesthesia) and B [subcutaneous dissociative conscious

sedation (sDCS)].

In group A, patients wete administered 0.5 mg/kg ketamine sub-
cutaneously and 0.1 mg/kg morphine sulfate as premedication.
Anesthesia was induced by administration of 5 mg/kg Na-thio-
pental and 0.6 mg/kg atracutium.

In group B patients underwent dissociative conscious sedation by
administration of 0.5 mg/kg ketamine subcutaneously, 0.15 mg/
kg morphine sulfate and 1-2u/kg fentanyl. Also tongue and phat-
ynx were anesthetized topically by 1-2 ml lidocaine spray (4%).
Spontaneous ventilation was supplemented by oxygen through
face mask. Patients were asked to breath if any event of res-
piratory depression occurred. Unique advantage of this method
of induction is that the patient is cooperative and obeys verbal
commands during the procedure, but he has no recall about the
events later. About 10 minutes after subcutaneous injection of
ketamine on desirable level of unconsciousness-when the eyes
were closed (in the absence of verbal or physical stimulation)-
the patients were asked to open their mouth, then laryngoscopy
and endobronchial intubation were performed. If the patient was
not cooperative enough for first try intubation, additional dose of
50-100 pg fentanyl was administered to achieve optimal depth of
anesthesia. The desirable level of conscious sedation is defined as
“an arousable patient with proper response to verbal commands”.

The site of subcutaneous injection in both groups was infront
of forearm. Increased systolic blood pressure more than 20%
and/or exceeded 170mmHg was controlled by incremental dose
of TNG 50 ug IV until the systolic blood pressure reached 140
mmHg,

Patients were evaluated for the feasibility and facility of laryngo-
scopy and endobronchial intubation, hemodynamic changes, de-
saturation (SpO2<90%), nausea and vomiting, hallucination, nys-
tagmus and salivation (need for aspiration before laryngoscopy).

In group B adverse events including irreversible apnea, desatura-
tion (SpO2 < 90%), need for positive pressure mask ventilation,
extra additional doses of fentanyl, intubation failure, visual distur-
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bance and hallucination were recorded.

The facility of laryngoscopy was evaluated through asking the
operator about satisfaction during laryngoscopy and intubation.

The incidence of nausea and vomiting in post-operative cares unit
was recorded in both groups.

The day after the surgery when the patients in group B were fully
awake and in stable condition they were asked about memorizing
the events during laryngoscopy and intubation (recall).

Statistical Analysis

The sample size was estimated using a = 0.05 and power = 0.80.
Data analysis was performed using SPSS Version 16. P value less
than 0.05 was considered significant. T test and chi square test
were used for quantitative and qualitative data analysis respec-
tively.

Results

The mean age of the patients was 38.23 £ 5.25 in group A and
36.32 + 4.17 in group B. All the patients were intubated success-
fully on the first attempt in both groups.

There were no event of irreversible respiratory depression, de-
saturation, hallucination and visual disturbance in group B. All
the patients were cooperative and obedient during the laryngos-
copy in this group. Mild nystagmus was detected in 3 patients in
group B. Reversible apnea was detected in 4 patients in group B
which was reversed by asking the patients to breathe. One patient
needed additional dose of 50ug fentanyl in group B before first
try laryngoscopy. Increased heart rate more than 20% from the
base line was recorded during the intubation in 2 patients in group
A and 2 patients in group B. Increased blood pressure more than
20% from the base line was recorded during the intubation in one
patient in group A and no patient in group B. The incidence of
nausea and vomiting were comparable in two groups.

There was no report of recall about the events of laryngoscopy
and intubation in two groups. It was mentioned by the operator
that muscle relaxation facilitated the procedure in group A. (Table
1,2)

Discussion

Lung isolation and one lung ventilation are inseparable compo-
nents of thoracic surgery and thoracic anesthesia [1-3]. General
anesthesia using muscle relaxants is commonly used in order to
facilitate endobronchial double lumen tube insertion [2, 3].

Laryngoscopy and intubation are painful procedures and in an
awake patient and in the presence of inadequate anesthesia it will
result in sympathetic over activity which would cause marked in-
crease in heart rate and blood pressure [1-3]. There are many dif-
ferent technique of anesthesia recommended to provide optimal
situation for laryngoscopy and tracheal intubation [2, 3]. Induc-
tion of anesthesia with intravenous anesthetics and neuromuscu-
lar blocking agents is one of the popular methods for this pur-
pose [2, 3]. On the other hand some of the thoracic surgeries such
as mediastinal masses are accompanied by a compromised airway
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Table 1. The incidence of recorded parameters with difference in both groups.

Variable Group A % | Group B % [ P Value

Mild Nystagmus* 0 8 0.06

Irreversible apnea 100 0 0.001

Reversible apnea* 0 14 0.006

Patient’s cooperation 0 100 0.001
Increased HR > 20% 6 8 0.9
Increased BP > 20% 2 4 0.9
Nausea 8 12 0.7
Vomiting 4 8 0.6

*Mild nystagmus in these patients was completely improved till post operative period and induced no visual disturbance.

*All patients in group B breathe on command when they were asked to breathe.

Table 2. Demographic data of both groups.

Variable Group A Group B | P Value
Mean age 38.23+4.25 | 36.32+5.87 | P=0.6
Male/ Female 23/27 28/22 P=04

due to the pressure effect of these pathologies on the airway es-
pecially after loss of airway muscle tone resulted from induction
of general anesthesia [4-9]. Death after induction of anesthesia in
patients with these pathologies has been reported, as a result of
loss of bronchial smooth muscle tone [10-12]. So general anes-
thesia could be life-threatening in mediastinal tumors [13] and it is
so important to maintain spontaneous ventilation and avoid posi-
tive pressure ventilation in these settings [10-12]. Administering
muscle relaxant agents to these patients reduces transpleural pres-
sure gradient, as a result of which the caliber of the airway would
decrease and consequently enhance extrinsic compression [14].

In an wake process of laryngoscopy and intubation the patient
would be cooperative with the anesthesiologist, while preserv-
ing spontaneous ventilation which would guarantee the patient’s
safety [10-12]. Subcutaneous dissociative conscious sedation is a
new method of sedation first published by Javid et al on 2011
for laparoscopic implantation of peritoneal dialysis catheter as an
alternative for general anesthesia in patients involved with end
stage renal disease [15]. Then the method was introduced as a safe
alternative to airway regional blocks in patients with predicted dif-
ficult airway |16, 17]. This method also was introduced to be as ef-
fective as conventional methods of sedation in remote anesthesia
[18]. Recently the method has been presented as effective as gen-
eral anesthesia for laryngoscopy and endotracheal intubation [19].
Dissociative conscious sedation is defined as using subcutaneous
injection of low dose ketamine in conjunction with intravenous
narcotics to achieve an acceptable level of sedation, amnesia and
pain relief [15-20]. The known bronchodilator effect of ketamine
[20] and preserving the muscular tone of the upper airway [21]
are unique characteristics of this agent. Increasing the ventilator
drive due to the direct effect of ketamine on the medullary res-
piratory neurons and the proven role of hypercarbia in increasing
this effect of ketamine on ventilation are the other desirable ef-
fects of ketamine in airway management [20, 21]. In the subcu-
taneous route of ketamine administration, adverse effects of the
drug are attenuated while desirable effects such as spontaneous
ventilation, the tone of the upper airway and patient cooperation
are preserved [15-19]. The gradual absorption of ketamine while

using subcutaneously results in lower serum concentration and
attenuates the adverse effects [17]. An important advantage of
this method is preserving patient’s cooperation with the operator
[15-19]. This clinical trial was conducted to find out whether this
new method of anesthesia would provide an optimal situation
for DLT insertion — endobronchial intubation — as effective as
general anesthesia. According to our results there were no event
of irreversible respiratory depression, desaturation, hallucination
and visual disturbance by employing this method. All the patients
were cooperative and obedient during the laryngoscopy in this
group. Mild nystagmus was detected in 3 patients which was not
statistically significant. All the patients had spontaneous ventila-
tion and reversible apnea was detected in 4 patients in group B
due to narcotic administration which was reversed by asking the
patients to breathe. In comparison to general anesthesia there was
no significant hemodynamic instability, and no statistically signifi-
cant increase in the incidence of nausea and vomiting was detect-
ed in this method. Despite cooperation during laryngoscopy and
endobronchial intubation all the patients were amnestic about all
the events of laryngoscopy and endobronchial intubation. These
results were similar to the obtained results in our previous study
of comparing dissociative conscious sedation with general anes-
thesia for endotracheal intubation [19]. As a result of this control
trial the SDCS method can be an acceptable alternative to general
anesthesia for laryngoscopy and endobronchial intubation. The
advantage of general anesthesia is in using neuromuscular block-
ing agent which facilitates intubation for the operator. The supe-
riority of sDCS method is maintaining spontaneous ventilation
in a calm and obedient patient which would be optimal choice in
predicted compromised airway.

Limitation of the study

Although this method has been used successfully several times
in patients with compromised airway by the author prior to the
study, we excluded patients with predicted compromised airway
to avoid catastrophic outcome of administering neuromuscular
blocking agent in control group.
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Conclusion

Dissociative conscious sedation is a safe alternative method to
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