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clinical simulation

Integration of simulation
in the educational program
of training residents in Lebanon
Sandra Elias * and Maher Abdessater**

Abstract
Background: All caregivers should be prepared for all the situations they will meet during
their professional practice, whether it’s a simple everyday situation or rare and complex one.
Simulation increased safety measures by improving individual practices of actors of the
healthcare system, by improving the medico-technical competence and non-technical competence,
like care planning and communication.
Methods: A team of university instructors specialized in training on simulator should be
involved for the creation and development of the faculty simulation center.
The educational program, the architectural aspect, the simulation techniques as well as the
educational team and the targeted population will be developed by the committee of the simulation
center, based on clinical and basic requirements of each year of training.
Educational objective is to develop fundamental technical and decision-making skills and
competencies culminating progressively during the internship and residency years.
Results: The integration of simulation into the training of interns and residents in anesthesiology
program in Lebanon reflects the need for this type of training as well as the expected impact.
This program should be extended, obligatory and validated. A gradual learning adapted to each
resident physician beyond simply the ability to perform a technical gesture, but also teamwork and
leadership.
Conclusion: Simulation based learning is complimentary to classic learning techniques and
should be introduced in every training cursus. The only concern is the high cost of developing a
simulation center but on long term basis it will be less than the total cost of iatrogenic complications.

*
**

MD, Clinical associate of anesthesiology-American University of Beirut. Telephone: 961-1-350000, Extension: 6380.
E-mail: se93@aub.edu.lb
(Urologist, René Dubos medical center, France).
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Introduction
“Never the first time with the patient”. It’s a
simple quote that represents the basics of medical
simulation.
This citation underlies the fact that all caregivers
should be prepared for all the situations they will
meet during their professional practice, whether it’s
a simple everyday situation or rare and complex one.
The simulation has thus become inescapable in all
areas where the reality is too dangerous, too expensive,
difficult to manage, inaccessible or too rare to gain
sufficient experience.
In all these areas and specialties, simulation
increased safety measures by improving individual
practices of actors of the healthcare system, and
also by improving non technical skills such as crisis
management, communication between individuals,
etc…
Simulation allows schematically the improvement
of two major aspects of medical competence1:
•

The medico-technical competence, like
performing gestures (catheter placement,
surgical procedure...)

•

Non-technical competence, like care
planning and communication or even
learning to lead situations (team work and
leadership). In the aeronautical field for
example, it is inconceivable not to have
a simulator training before starting real
flights.

Teaching at the bedside and in the operating
room represents the keystone of the formation of
residents in anesthesiology. However, several factors
contribute nowadays for decreasing teaching hours and
process. Among them, we can mention the decrease
of the didactic impact of hospital because of their
heterogeneity2, lack of supervision3 and especially the
lack of evaluation of teaching3 and the appearance of
the regulatory compensatory rest which significantly
reduces hospital learning period4.
Several studies indicate that medical students
typically do not receive standardized and sufficient
hands-on training on advanced procedural skills5,6.
Among these are intubation, arterial line placement,

central line insertion, and lumbar puncture5. These are
advanced and somewhat invasive procedures, basics
of anesthesia practice that can cause discomfort and/or
complications for patients.
Almost fifty percent of the residency programs
in the United States of America have incorporated
simulator-based training into their curriculum7 so it
is time to start this practice in a routine basis in our
institution.
The main objective of this article is to develop
a pedagogic cursus to anesthesia residents where the
simulation is a part of educational and evaluation
process.

Material and Methods
1. Conceptual bases of teaching by
simulation
Simulation can be defined as an educational
process which replaces the practice with real patients
by artificial models, actors or virtual patients8. Its
goal is to recreate scenarios or learnings techniques
in a realistic environment, with a dual objective: the
immediate experience feedback and the assessment of
prior learning.
Medical simulation relies on conceptual bases
derived from education sciences. Several models are
involved: the Kolb model which details several learning
strategies9, the concept of voluntary practice10, the
concept of adult education7, and learning in a realistic
environment11.
The main principles governing all these models
are:
•

Active learning, clearly identified as such
by students’ motivation, clear learning
objectives, appropriate and growing
level of difficulty, targeted and repeated
activities, taking into account the diversity
of students and their previous knowledge,
the articulation with basic sciences, realistic
environment, and a multidisciplinary
approach10,11,12;

•

Simulation

techniques

also

improve

Simulation in the residents’ educational program.
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communication
skills
within
multidisciplinary teams (operating room for
example)8. Their application in medicine is
directly derived from the concept of analysis
of accidents occurring in different areas
like the aeronautical or nuclear industry. A
parallelism exists between the problems,
their origins and their solutions between
medicine and the aeronautical industry13.

Fig. 1

2. Developed methodology for the
simulation program
A team of university instructors specialized
in training on simulator should be involved for the
creation and development of the faculty simulation
center.

•

1. Back for spinal anesthesia performance
2. Hands for intravenous catheter and
arterial lines insertions

An architectural and educational project will
be developed within the Faculty of Medicine of the
university.

3. Neck and trunk for central venous
catheter insertion

The educational program will be developed by
the committee of the simulation center, and will be
based on clinical and basic requirements of each year
of training.

3. Architectural aspect
The simulation center of the anesthesiology
department of the faculty of Medicine should have
three identical rooms. Each one will contain the
medical part, a completely reconstituted operating
room, provided with all the real medical equipment
(allowing a realistic context) chairs, a pedagogic
part containing interactive screen, board, audiovisual
equipment for debriefing and feedback and a “control”
part (piloting the models, recording, broadcasting)
Figure 1.

Supports for simple technical gestures:

4. Intubation heads
5. Nonanatomic inorganic phantom for
ultrasound-guided regional anesthesia.
Figure 2
•

Two computer manikins “high fidelity”
(Simman®, Laerdal®) and one pediatric
high fidelity manikin computer-controlled
connected to conventional OR equipment.

5. Educational team
The persons responsible for the development of
medical curricula will be certified and will receive
continuous training in the field of medical simulation.
Seven anesthesiologists practicing will be
Fig. 2

4. Simulation equipment
The choice of the simulation supports should
be done after the literature analysis, the technical
possibilities of each simulator in order to obtain
comparable and reproducible data over the long term.
The supports for the medical simulation are:
M.E.J. ANESTH 25 (3), 2018
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involved in the training of anesthesiology interns and
residents. They are specialized in pediatric anesthesia,
obstetric anesthesia, loco regional anesthesia, general
anesthesia (Three anesthesiologists) and cardiovascular
anesthesia.
Each of them will have a detailed training on the
use of simulators and their educational implications.

6. Target population
Anesthesiology residents
educational program are:

involved

in

the

All four years anesthesia residents.

7. The teaching program by the simulation
technique
The simulation curriculum is articulated around
three axis:
•

A technical learning of the usual technical
gestures ranging from simple procedures to
more complicated maneuvers.

•

Teamwork in the operating theatre

•

Multidisciplinary management of acute
anesthesiology medical and surgical
situations.

Educational objective is to develop fundamental
technical and decision-making skills and competencies
culminating progressively during the internship and
residency years.

Anesthesiology interns
All anesthesia residents will have a nine months
internship where they will be rotating in different
medical and surgical units before going to the operating
room.
During this period, interns will attend three
simulation sessions of basic setup (patient monitoring)
and anesthesia machine usage and malfunction
treatment.
In addition, they will learn at this level some basic
technical skills like intravenous catheter insertion,

endotracheal intubation and laryngeal mask placement.
These sessions will be introductory to the CA-1
level where more tasks will be asked and learned.

CA-1 level
Curriculum consists of treatment of common
urgencies encountered during maintenance of
anesthesia such as increased peak airway pressure,
increased heart rate, decreased blood pressure and
decreased oxygenation.
Our curriculum continues with standard and rapid
sequence induction, laryngospasm, and hypovolemic
shock scenarios, to develop cognitive and psychomotor
skills for the operating room.
Advanced technical skills will be presented
in simulation sessions to offer to the residents the
possibility of learning these skills in the manikin.
1.

Arterial line insertion

2.

Central venous catheter insertion

3.

Ultrasound guided loco regional anesthesia
simulation sessions on non anatomic
inorganic phantom.

4.

Performing spinal anesthesia.

CA-2 level
Curriculum consists of the difficult airway
management, ICU/ward intubation, ACLS/code blue
scenario, post-operative respiratory distress, local
anesthetic toxicity, anesthesia machine malfunction,
anaphylaxis, airway fire, malignant hyperthermia,
severe hypotension with high spinal, hypovolemic
shock, emergency cesarean section, and other non
medical scenarios like breaking bad news.
CA-2 residents are given an opportunity to
develop and show a higher level of clinical skills and
knowledge of pathophysiology.
We encourage the use of all the available
resources of personnel and technical support as well
as teamwork.

CA-3 level

Simulation in the residents’ educational program.

The residents are given the opportunity to repeat
previously encountered scenarios and are evaluated for
clinical competency in the management of different
conditions.
Furthermore, since it is the last year of the
residency program, they are given an opportunity to
be in the lead role and guide junior residents through
different scenarios playing the role of an educator/
supervisor.
Residents will experience a half day simulator
session, including debriefing, approximately 5 times
a year starting the CA-1 level. it will be a part of
their Core Teaching program. These sessions will be
coordinated with the didactic curriculum the residents
are working on at the time.
The simulation session takes place in three
stages14-briefing, simulation exercise, and de-briefing.
During the briefing the leader introduces the clinical
exercise and familiarizes the trainees with the
manikins and the operation room set up. During the
de briefing session, the videotaped exercise is shown
to the candidate along with the other team members.

209
The trainee’s performance is critically analyzed and
constructively criticized15,16 Table 1.
Additionally, residents will be visiting he
simulation lab several other times during their training
for specific sessions, such BLS/ACLS/PALS training.
Before every simulation session a baseline skills
assessment (pretest) is done, followed by viewing a
video and lecture, about the session subject, then a
deliberate practice using a simulator. All participants
are required to meet or exceed a minimum passing
standard (MPS) on a rigorous skills assessment
(posttest). The resident who did not meet or exceed
the minimum passing standard (MPS) at initial post
testing will be required to engage in more deliberate
practice and testing until the MPS was reached.
A second reassessment is done six months and
one year after the initial training. Residents who did
not meet or exceed the MPS on follow-up testing will
have further deliberate practice and testing on the
simulator until the MPS is achieved. Figure 3.

Table 1
EXERCICE

SUPPORT

TIMING

• Technical skills: arterial line
insertion, spinal anesthesia
performance, rapid sequence
intubations, central venous catheter
insertion, ultrasound guided regional
anesthesia
• Clinical scenarios: common
urgencies like hypotension, Brady
or tachycardia, increased airway
pressure

• Hands, back, intubation heads,
trunk manikins, non anatomic organic
phantom

• 3 simulation sessions of half day
duration

• High fidelity manikin(Simman)

• 2 simulation sessions with 2
subjects in each session

CA-2

• Malignant hyperthermia, local
anesthesia toxicity, anaphylaxis,
obstetrical bleeding, ACLS, high
spinal, breaking bad news…

• High fidelity manikin

• 5 simulation sessions per year
of half day each with 2 subjects
treated in each session.

CA-3

• All clinical scenarios already
treated will be reevaluated
• Evaluation of leadership and
teamwork abilities

• High fidelity mannikins

• Total of 5 simulations per year

INTERNS

• Monitor setup
• Anesthesia machine use
• Intravenous line insertion

• High fidelity manikin
• Anesthesia machine and ventilator
• Hands for Intravenous catheter
insertion
• Intubation heads
• Intubation heads

• These tasks will be divided on
3 simulation sessions of 4 hours
duration each.

CA-1

• Endotracheal intubation
• Laryngeal mask placement

M.E.J. ANESTH 25 (3), 2018
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post test and a MPS.

Fig. 3

Discussion
The development of simulation based education
is still very poor at the national level as compared to the
American educational standards17. The integration of
simulation into the training of interns and residents in
anesthesiology program at the Faculty of Medicine of
the American university of Beirut reflects the need for
this type of training as well as the expected impact. The
development of the educational program is based on a
review of recent American and European curriculum
literature and the classic pedagogic program already
used. The program will be re-evaluated after one year
and will be modified according to educational needs.
Several principles are retained:
1.

Extended, Obligatory, starting the beginning
of the residency program, validated by a

2.

The selection of precise and reproducible
validation criteria for the different exercises
and simulations. These are either scores
or metric criteria depending the type of
procedures. These criteria are derived from
the literature when they exist or from the
average expert performance.

3.

A gradual learning adapted to each intern.

4.

The integration of concepts beyond simply
the ability to perform a technical gesture,
specially teamwork and leadership.

Conclusion
This training program is complementary to the
classic training program. It builds situations close
to the ones seen in the real medical practice at the
technical, cognitive and behavioral levels.
This article demonstrates the feasibility of such
of a simulation program in an academic medical
center. The only concern is the high cost of developing
a simulation center but on long term basis the cost of a
simulation center (including the simulator, equipment,
and faculty time training) will be less than the total
cost of iatrogenic complications18.

Simulation in the residents’ educational program.
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Analgesic effectiveness of dexamethasonelevobupivacaine combination for caudal
analgesia in pediatric patients undergoing
infraumbilical surgery: a randomized
controlled double-blind study
Nasr M. Abdallah and Ahmed H. Bakeer1

Abstract
Background: The aim of this study was to evaluate the postoperative analgesic role
of dexamethasone as an adjuvant to levobupivacaine in a single shot caudal block in children
undergoing lower abdominal or urological procedures.
Methods: The study involved 50 children between 1 and 7 years of age scheduled for elective
lower abdominal or urological procedures. The children were randomly allocated into one of two
treatment groups according to injected solution of caudal block: Group L or Group DL. Group L
(n = 25) received levobupivacaine 0.8 ml/kg and Group DL (n = 25) received levobupivacaine
0.8 ml/Kg mixed with dexamethasone 0.1 mg/kg. The primary outcome measure was the quality
and duration of analgesia. Secondary outcome measures included the degree of sedation, residual
motor block and any side-effects. The postoperative pain was evaluated using a objective pain
scale (OPS).
Results: Up to two hours postoperatively, all children had no pain in both groups. From 3
hours up to 12 hours, OPS scores were significantly lower in Group DL. Duration of analgesia was
significantly longer in Group DL (p = 0.009). Children in Group DL required significantly smaller
doses of paracetamol during the 24 hours (p <0.001). Sedation score was 1 during the first 24
postoperative hours except in few children. Few children developed nausea and vomiting or fever.
Conclusion: Mixing dexamethasone 0.1 mg/kg with levobupivacaine provided significantly
better and longer duration of postoperative analgesia after caudal block in pediatric patients.
Keywords: Caudal anesthesia, pediatric analgesia, dexamethasone, NSAIDs, infraumbilical
surgery.
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Introduction

Patients and Methods

Postoperative pain following common surgeries
in children is frequently managed by a regional
analgesic modality combined with a general anesthetic.
These modalities include inguinal and iliohypogastric
nerve block (INB), local infiltration (INF), and caudal
analgesia (CA)1. In general, regional anesthetics
can reduce intra-operative anesthetic requirement,
allow rapid recovery, control postoperative pain and
eludes opioids use2. Therefore, the risk of side effects
of intravenous (IV) opioids such as over-sedation,
respiratory depression, vomiting, and ileus can be
avoided3.

The study involved 50 children between 1 and
7 years of age with ASA class I or II scheduled for
elective lower abdominal or urological procedures
of anticipated duration <120 minutes. The study
was conducted during the period from June 2017
to September 2017 after obtaining approval from
Institutional Review Board of the Kasr-El-Ainy
University hospitals.

Currently, caudal epidural block is the most
commonly used regional analgesic technique in
pediatric patients, being the easiest to perform and
to teach, with extensive safety record in children4.
It is successfully used as an effective postoperative
analgesic modality after subumbilical and genitourinary
operations5. The principal disadvantage of single-shot
caudal block is the short duration of analgesia6. Even
long-acting local anesthetics as bupivacaine provide
only up to 4 to 8 hours of analgesia7.
Continuous caudal block with catheter placement
did not gain wide acceptance owing to the risk of
infection and delayed mobility8. Alternatively, various
drugs have been tried as an adjuvant to the local
anesthetic solutions to prolong the duration of a single
injection caudal anesthesia. These include opioids,
clonidine, ketamine sufentanil, and α2-agonists9-13.
Dexamethasone, a corticosteroid hormone with
powerful anti-inflammatory and analgesic properties is
commonly used for the management of postoperative
pain, nausea, and vomiting14,15. Epidural administration
of dexamethasone has been shown to reduce the
incidence and severity of postoperative pain in adults16
and to control nausea, vomiting, fever and delayed oral
intake, in children17.
The aim of this study is to evaluate the role of
dexamethasone as an adjuvant to levobupivacaine
in a single shot caudal block for providing adequate
postoperative analgesia in children undergoing lower
abdominal or urological procedures.

Exclusion criteria included known or suspected
coagulopathy, allergy to any local anesthetic, congenital
anomaly of the spine, intake of aspirin or any analgesic
drugs in the preceding week and local skin infections.
After approval of the local ethical committee each
child’s guardian provided a written informed consent
to participate in the study.
Using a computer-generated random table,
children were randomly allocated into one of two
treatment groups: Group L or Group DL. Group L (n
= 25) received a caudal injection of levobupivacaine
0.25% 2 mg/kg (0.8 ml/kg). Group DL (n = 25) received
a caudal injection of levobupivacaine 0.25% at a dose
of 2 mg/kg (0.8 ml/Kg) mixed with dexamethasone
0.1 mg/kg. The maximum volume was 20 ml in both
groups.
Patients were kept fasting for 6 hours before
the procedure and clear fluids were allowed up to 3
hours before the surgery. No preoperative medications
were administered. Anesthesia was induced with
sevoflurane 8% in 100% oxygen and maintained
by sevoflurane 2-2.5% in 50% oxygen-air mixture.
Upon Loss of eyelash reflex, ventilation was assisted
manually to maintain end tidal CO2 (PECO2) at 3236 mmHg. Intravenous (IV) line was inserted for
fluid replacement that consisted of 0.45% NaCl in
5% dextrose solution given at a rate of 3-5 ml/kg/h.
Systolic and diastolic blood pressure (SBP and DBP)
were measured automatically. Heart rate (HR) from
ECG and PECO2 and SPO2 were monitored before
induction and intraoperatively at 3 minutes intervals.
Laryngeal mask airway was inserted then the patient
was placed in the left lateral decubitus. Under sterile
conditions caudal block was performed by a consultant
anesthetist using 22-gauge needle which was advanced
0.5-1 cm for study drugs administration then a small
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sterile dressing was placed over the injection site in all
patients. Children received the study drug according to
the random allocation. The volume of caudal solution
given to each child was diluted with normal saline
(0.9%) to a maximum of 20 ml. Preservative-free drugs
were used and prepared by an anesthetist not involved
in the trial. Caudal block efficacy during surgery was
defined as absence of purposeful or non-purposeful
movements or significant (>20%) increase in blood
pressure, HR or RR associated with surgical incision
which was made 15-20 min after caudal block. In case
of inadequate level of analgesia, fentanyl 1 µg/kg was
given and those patients were excluded from the study.
After operation, the duration of surgery was noted and
the patients were transferred to the recovery room.
The SBP, DBP, HR, SPO2 and RR were monitored in
recovery room.
The primary outcome measure of the study
was the quality and duration of analgesia. Secondary
outcome measures included degree of sedation, residual
motor block and any side-effects. The postoperative
pain was evaluated using a 0-to-10 points objective
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pain scale (OPS), based on blood pressure, agitation,
crying, movement and verbalization of pain. Pain was
assessed at 1, 2, 3, 4, 6, 12 and 24 hours following
recovery from anesthesia. Duration of analgesia was
defined as the time from caudal block to first analgesic
requirement. A pain score <4 was considered adequate
analgesia. Whenever the child has OPS score ≥4,
paracetamol syrup 15 mg/kg was administered with
minimum 4 hours intervals between successive doses
of paracetamol. Rescue analgesia with IV pethidine
0.5 mg/kg was used if the score was still ≥4 within
this time interval. The total dose of supplementary
analgesics required by each child in 24-h period was
recorded.
Sedation was assessed with three-point scale
(Score 1 = calm, cheerful; score 2 = restless; score 3
= tense and tearful). The incidence of residual motor
block was evaluated using modified Bromage scale
(score 0 = no motor block; score 1 = inability to stand
unassisted; score 2 = ability to flex ankle but not the
knee; score 3 = complete motor block in fully awake
child). Motor block of score ≥1 after awakening and

Fig. 1
CONSORT Flow Diagram
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180 minutes after caudal block was considered to be a
significant residual motor blockade. The observations
were made by an experienced anesthesiologist blinded
to the study groups for 24 hours. Any side-effects such
as emesis, motor weakness and pruritus were recorded.

Whitney test. For comparing categorical data, Chi
square test or Fisher’s exact test was used. All tests
were two-tailed. A p value <0.05 was considered
significant.

Results

Sample Size Estimation
According to the results of a previous study18,
based on the primary outcome measure (pain score), 25
patients per group are required to have a 80% chance
of detecting, as significant at the 5% level, a lower pain
score in the experimental group of 1.3 ± 1.0 compared
to 2.1 ± 1.1 hours in the control group. The sample
size was estimated using the online power calculator
for continuous outcome superiority trial under Sealed
Envelope Ltd. 2012. Available from: https://www.
sealedenvelope.com/power/continuous-superiority/

Table 1 shows that the two studied groups were
comparable regarding age, sex, weight BMI and
duration of the procedure. Type of surgery is shown
in Table 1.
Up to two hours postoperatively, all children had
no pain with OPS of zero. The median pain score of the
two groups is shown in Table 2. From 3 hours up to 12
hours, OPS scores were significantly lower in Group
DL (Table 2). Duration of analgesia was significantly
longer in Group DL (p = 0.009). Children in Group
DL required significantly smaller doses of paracetamol
during the 24 hours (p <0.001).

Statistical Analysis
Statistical analysis was done using IBM©
SPSS© Statistics version 23 (IBM© Corp., Armonk,
NY, USA). Numerical data was summarized using
mean and standard deviation or median and range
as appropriate. Qualitative data were expressed as
frequency and percentage. Comparisons between
quantitative variables were done using t-test or Mann-

The majority of children in the two groups were
calm and cheerful with a sedation sedation score of 1
during the first 24 postoperative hours. Few children
scored 2 (Table 3). Few children developed nausea
and vomiting or fever (Table 3). All children were
hemodynamically stable throughout the postoperative
period. None of the children had residual motor block,
pruritus or respiratory depression.

Table 1
Baseline characteristics of the two groups

Age (years)
Sex (M/F)
Weight (kg)
Duration procedure (min)
Type of surgery
Inguinal hernia
Orchiopexy
Hypospadius
Data are presented as mean ± SD or number (%)

Group L
(n = 25)

Group DL
(n = 25)

p-value

4.3 ± 1.4

4.7 ± 1.7

0.419

19/6

18/7

0.747

17.3 ± 2.7

18.1 ± 3.3

0.357

47.6 ± 24.4

47.4 ± 23.5

0.977

15 (60%)

15 (60%)

5 (20%)

6 (24%)

5 (20%)

4 (16%)

1.000
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Table 2
Quality of analgesia during the postoperative period in the two groups
Group L
(n = 25)

Group DL
(n = 25)

p-value

After 3 hours

2 (0-6)

0 (0-2)

<0.001

After 4 hours

4 (2-6)

2 (0-4)

0.001

After 6 hours

4 (2-6)

2 (2-6)

0.005

After 12 hours

4 (2-6)

4 (2-6)

0.039

After 24 hours

Objective Pain Scale score

4 (2-6)

4 (2-6)

0.550

Duration of Analgesia (min)

238.8 ± 16.2

416.0 ± 10.4

0.009

Total Paracetamol received (mg)

530.4 ± 163.3

399.6 ± 176.4

<0.001

Data are presented as median (range) or mean ± SD

Discussion

24 postoperative hours.

The results of this study demonstrated that
adding dexamethasone as an adjuvant to singleshot levobupivacaine-based caudal block provides
superior analgesic quality in children undergoing
infra-umbilical surgical procedures. Addition of
dexamethasone was associated with significantly
lower pain intensity and longer duration of analgesia
with reduced further analgesic requirements in the first
Table 3
Quality of sedation and adverse effects during the
postoperative period in the two groups
Group L
(n = 25)

Group DL
(n = 25)

2

0

After 3 hours

4

2

After 4 hours

2

1

After 6 hours

2

2

After 12 hours

1

1

After 24 hours

1

0

Nausea & vomiting

2 (8%)

1 (4%)

Fever

1 (4%)

1 (4%)

Number of Children with
sedation score 2 (restless)
After 2 hours

Adverse Effects, n (%)

Being reliable, safe and easy-to-perform, caudal
block is one of the most popular and commonly used
regional blocks with general anesthesia in pediatric
practice. A recent systematic review showed that CB is
superior compared to INF, INB, or their combination
in terms of reduced need for rescue analgesic19.
Despite its popularity, the short duration of
single-shot technique is a challenging disadvantage.
Long-acting local anesthetics, continuous block with
catheter placement and additive drugs are suggested
solutions. In the current study, levobupivacaine was
used to take the advantage of its long duration of
action. Levobupivacaine is the S(-)-isomer of the
racemate bupivacaine. Compared to bupivacaine,
it is less toxic to the CNS and is less likely to cause
myocardial depression and fatal arrhythmias20. It has
been used safely and effectively in caudal block of
children undergoing lower abdominal surgery21,22. The
optimum dose of local anesthetic is not yet known,
but it has been suggested that only high volumes of
0.7-1.0 ml/kg can achieve an analgesic effect to the
level T1023. In the current study, a dose of 0.8 ml/kg
was used. A recent study compared three volumes of
levobupivacaine: 0.6 ml/kg, 0.8 ml/kg and 1.0 ml/kg
for caudal block in children, 1-7 years undergoing
orchidopexy and inguinal hernia repair. They found
that the three volumes provide the same quality of
M.E.J. ANESTH 25 (3), 2018
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postoperative analgesia24.
Epidural opioids are commonly used in pediatric
practice. Nevertheless, caudal opioids carry the risk
of nausea, vomiting, pruritus, urinary retention, and
respiratory depression25. Likewise, α2-agonists may
produce hypotension, bradycardia, and excessive
sedation when administered epidurally26,27. This can
hinder the use of caudal block for day-care anesthesia.
Dexamethasone as an anti-inflammatory
corticosteroid is commonly used perioperatively to
manage postoperative nausea, and vomiting and reduce
postoperative pain scores and opioid consumption15,28.
Recently, there has been renewed interest regarding
the role of inflammation in the development of
postoperative pain29. Few studies reported beneficial
analgesic effect of dexamethasone addition to local
anesthetics in caudal block in children.
Hong et al. 30 found that the addition of
dexamethasone to ropivacaine in a dose of 0.5 mg/
kg enhanced postoperative analgesia of caudal block
after pediatric orchiopexy. However, this dose is
markedly higher than commonly used doses of 0.1 to
0.2 mg/kg. A smaller dose of 0.1 mg/kg significantly
prolonged the duration of analgesia after ropivacainebased caudal block 18. The latter study was the basis
on which the dose of caudal dexamethasone was
selected. Other randomized-controlled trial reported
that dexamethasone prolonged the duration of
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postoperative analgesia and decreases the incidence of
PONV after caudal block using bupivacaine 31,321.
Compared to clonidine, caudal dexamethasone
provided longer duration of analgesia with lesser
sedation scores and more stable hemodynamics33.
A more recent study compared dexamethasone with
dexmedetomidine, and magnesium as adjuvant to
ropivacaine caudal anesthesia in 128 pediatric patients
(3-12-year olds) undergoing infraumbilical surgeries.
The three drugs provided comparable and significant
prolongation of duration of analgesia34.
The exact mechanism of analgesic effect of
epidural dexamethasone is not fully understood. It
might have a direct local anesthetic action on nerves35.
Dexamethasone could prevent central sensitization
through inhibition of the transcription factor nuclear
factor-k B (NF-kB)36. NF-kB is expressed in the
nervous system and has an important role in the
development of pathological pain37.
In conclusion, the addition of dexamethasone
in a dose of 0.1 mg/kg to levobupivacaine provided
significant prolongation of the duration of postoperative
analgesia after caudal block in pediatric patients. It
reduced pain intensity and analgesic requirements
throughout the postoperative period with hemodynamic
stability. The addition of dexamethasone was associated
with few trivial adverse effects including nausea and
vomiting and fever in a limited number of patients.
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A prospective randomized comparison
between double and triple injection
ultrasound guided axillary brachial
plexus block
Raddaoui Khaireddine1, Radhouani Mohamed1,
Bargaoui Abderahmen1, Hannachi Tahani1
and K aabachi O lfa 1

Introduction
The axillary brachial plexus block is one of the most commonly used peripheral nerve block
for elbow, forearm, and hand surgery. It is an ideal choice of anesthesia technique providing
satisfactory anesthesia quality comparable to infra and supraclavicular blocks with fewer
complications1-3. The use of ultrasound (US) guided technique allows depositing local anesthetic
solution under sight control directly around the nerves reducing failure rate and risk for nerve and
vascular puncture4. Yet the perineural technique (PN) requires multiple needle manipulation which
is not only time consuming in a busy clinical practice but could also increase risk of nerve injuries5.
Several studies5-7, had concluded that US guided injection of local anesthetic (LA) solution around
the artery is an alternative method to achieve an axillary plexus block which provides comparable
success rate with the PN technique and potentially time efficiency. However, these encouraging
results are subject to controversy regarding safety and efficacy, as perivascular (PV) technique was
associated with high incidence of vascular puncture5,6. Furthermore, procedure time is effectively
lower in the PV technique groups but is either similar5, or superior6, when compared to what has
been published8. Subsequently, with a high risk of acute LA toxicity and no reliable time efficiency,
PV technique had not raised big enthusiasm9,10.
Despite all, PV technique is very attractive by its simplicity. To gain popularity, clinicians
have to define the best deposition site with regard to procedure time, safety profile and success rate.
Thus we designed this prospective, randomized, observer-blinded trial to compare double to triple
injection PV US guided axillary brachial plexus block to assess efficacy and safety.

1

MD, Department of Anesthesia and Intensive Care, Kassab Orthopedic Institute - Ksar Said, 2010 Manouba, Tunisia, Tunis
School of Medicine - University Tunis El Manar - Tunisia.
Corresponding Author: KAABACHI Olfa, MD, PROF anesthesiology and intensive care Chief of the department of
anesthesiology and intensive care Kassab orthopedic institute - Ksar Said - 2010 Manouba. Tunis School of Medicine University Tunis El Manar - Tunisia. Phone: 00216 70 162 352, Fax: 00216 71 606 912. E-mail: olfa.kaabachi@gnet.tn

220

M.E.J. ANESTH 25 (3), 2018

221
Methods
After institutional Research Ethics Board
approval (Kassab institute of orthopedics) and written
informed consent, 60 patients undergoing elective
upper limb surgery under axillary brachial plexus block
were prospectively enrolled into this monocentric trial.
Inclusion criteria were: patients 18–75 years
of age, American society of anesthesiology (ASA)
physical status I–III, body mass index (BMI) between
25 and 35.kg/m2. Exclusion criteria were inability to
consent to the study, any contraindication to brachial
plexus anesthesia (local anesthetic allergy, local
infection and coagulopathy), preexisting neuropathy,
hepatic or renal failure, pregnancy, and prior surgery in
the axillary region. After arrival to the operating room,
the standard monitoring including electrocardiogram,
noninvasive blood pressure, and pulse oximetry
was applied throughout the procedure. Intravenous
premedication with midazolam (0.03 mg/kg) was
administered.
Using a computer-generated sequence of random
numbers and sealed envelope technique, the 60
patients included were randomly allocated to receive
2-injection or 3-injection US-guided axillary block.
All blocks were performed by senior anesthesiologist,
in supine position with the arm abducted to 90° and
externally rotated, and their forearms were flexed to
90°.
A 22-gauge, 5-cm block needles (Echoplex®,
Vygon, France), ultrasound machine (Sonosite
M-Turbo, Bothell, WA), and 5 to 10 MHz linear probes
(sonosite L38, Bothell, WA) were used in all patients.
For both techniques, the US probe was applied in a
sterile way in the axilla after the skin was cleaned, to
obtain a short-axis view of the axillary artery and the
musculocutaneous nerve. All blocks were performed
using the in-plane technique. In the two groups, a skin
wheal was raised with 3 mL lidocaine 1% (UNIMED,
Tunisia) and the needle was initially advanced toward
musculocutaneous nerve. Seven ml of LA (lidocaine
1.5% with epinephrine 5μg/ml) was deposited around
the nerve. In the 2-injection group, the needle was then
advanced until the tip was positioned just dorsal to
the artery (6-o’clock position) and 28 ml of LA was
deposited in this location. In the 3 injection group,
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14 ml of the same local anesthetic solution were
successively injected at the 6-, and 12- o’clock. Care
was taken to visualize the entire length of the needle
during the advancement process.
The first author was in charge of recording the
performance time and the number of needle passes.
The performance time was defined as the time interval
between the first contact of the US probe with the
skin and the end of LA injection. Thus performance
time is the sum of the imaging and needling times
which were not recorded separately. The initial needle
insertion counted as first pass. Any subsequent needle
advancement that was preceded by a retraction of
at least 10mm counted for an extra pass. Thus, the
number of needle passes was defined as the sum of the
first and the extra needle passes. A blinded observer,
who was allowed into the induction room only after
the block procedure was completed, has recorded the
degree of sensory block and motor block which was
carried out every 5 min until 30 min after the end of the
procedure. Sensory blockade of the musculocutaneous,
median, radial and ulnar nerves was graded according
to a 3 point scale using a cold test: 0 = no block, 1
= analgesia (patient can feel touch but not the cold),
2 = anesthesia (patient can not feel touch and cold)6.
Sensory blockade of the musculocutaneous, median,
radial and ulnar nerves was assessed on the lateral
side of the forearm, the palmar part of the thumb, the
lateral part of the dorsum of the hand and the volar
side of the fifth finger, respectively6. Motor blockade
was also graded on a 3 point scale: 0 = no block; 1
= paresis; 2 = paralysis6. Motor blockade of the
musculocutaneous, radial, median and ulnar nerves
was evaluated by elbow flexion, wrist extension,
thumb opposition, thumb abduction, respectively6.
The sensorimotor composite score was defined as the
sum of the score of each assessed nerve. Overall the
maximal sensorimotor composite score was 16 points.
Patients were considered ready for surgery when a
minimal composite score of 14 points was achieved,
provided the sensory block score was equal or superior
to 7 out 8 points. The onset time was defined as the
time required to obtain a sensorimotor composite
score of 14 points. The total anesthesia-related time
was equal to the sum of performance and onset time.
Block success was defined as the ability of the surgeon
to perform surgery without the use of any rescue block

Perivascular axillary plexus block

222

or supplemental general anesthesia and was evaluated
at the end of surgery.
The blinded observer also recorded patient’s
anthropometric data. Adverse events such as toxicity
of the LA and blood vessel puncture. Paresthesia and
numbness were monitored while performing the block,
during and up to 24 hours after surgery. Telephone
follow-ups were conducted on postoperative day two
and seven to check for complications. Any complication
was followed once a week until complete resolution.

Statistical Analysis
Based on previous study6, we expected similar
onset time and success rate for the two groups.
However we hypothesize that needling time will be
shorter in the double Injection group. Subsequently
performance time and total anesthesia-related time
will be shorter in the double injection group. Therefore
our main outcome was the performance time. A sample
size calculation was performed a priori to estimate the
number of subjects required, per treatment arm. We

powered the study to detect 28% absolute difference
in the performance time between the two groups, with
95% confidence and 80% power. Because of the risk
of dropout, we have decided to include 30 patients
per group. Statistical analysis was performed using
SPSS version 20 statistical software (IBM Armonk,
NY). Normal distribution of the collected data was
first evaluated using the Kolmogorov–Smirnov test.
Continuous variables were analyzed using the Student
t test or the Mann–Whitney U test according to data
distribution and are presented as mean (95%CI or SD)
or median (range). Categorical variables were analyzed
using pearson χ2 test and data are presented as number
(%). All P values presented were 2-sided, and values
inferior to 0.05 were considered significant.

Results
Patient demographics and baseline clinical
characteristics were similar between the 2 groups
(Table 1). There was a significant reduction of the
performance time (2.1 [95% IC 1.80-2.40]) vs (4.74

Table 1
Patients characteristics
Groups

Age, years
Gender male/female, n
BMI, Kg/m²

P

2-injections
N = 30

2-injections
N = 30

36.4 (15.9)

40.9 (15.8)

0.254

22/8

21/9

0.651

25.3 (2.5)

25.3 (3.3)

0.721

ASA physical status - I/II/III

27/2/1

20/8/2

0.083

Type of surgery
Forarm/wrist/hand

6/6/18

10/8/12

0.432

2-injections Group

3-injections Group

P

36.4 (15.9)

40.9 (15.8)

0.254

22/8

21/9

25.3 (2.5)

25.3 (3.3)

ASA physical status - I/II/III

27/2/1

20/8/2

Type of surgery
Forarm/wrist/hand

6/6/18

10/8/12

Table 2
Block performance data
Age, years
Gender male/female, n
BMI, Kg/m²

0.083
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Fig. 1
Percentage of patients with a minimal composite
score of 14 points

[95% IC 3.77-5.70]) minutes (p < 0.0001) and total
anesthesia related time (9.26 [95% IC 7.80-10.73]) vs
(12.7 [95% IC 10.65-14.76]) minutes (p < 0.0001), in
2-injection group. No significant difference in the onset
time of the block was noted between the two groups
(p = 0.571) (Table 2). The 2 techniques achieved
comparable success rate (100% in both groups). Fifteen
minutes after the end of the injection, 100% and 96%
of patients had already achieved a composite score of
14-point in the two groups, respectively (Figures 1,
2). The proportion of patient with 14-point composite
scores was not statistically different throughout the
assessment period (Figure 2). Patient of the 2-injection
group had less needle passes (p < 0.0001) to perform
the axillary block. No vascular puncture was noted in
both groups, whereas, paresthesia was found in 6 (20%)
and 3 patients (10%) (P = 0.472), in the 3-injection and
2-injection groups, respectively.

Discussion
This prospective trial showed that, with PV
technique, surgical anesthetic block of the brachial
plexus could be achieved either with 2 injections or
3 injections. Yet, the 2-injection procedure allows a
shorter performance time and consequently a shorter
anesthesia-related time. Furthermore, fewer needle
passes were required in the 2-injection group.

Fig. 2
Score distribution of each patient (a) sensitive score (b) motor
score, (c) composite score, at 5, 15 and 30 minutes after the
end of the procedure, dashed line represent minimum score to
achieve for surgery, black line represent median, each symbol
represent a patient

Perivascular axillary plexus block

Bernucci et al.6 compared PV and PN USguided axillary brachial plexus block and showed that
there were no differences in success rates and total
anesthesia-related times. The PV technique provides
a shorter performance time. Other studies5,7, have
showed the same result and confirmed that there were
time efficiency without any prejudicial reduction of
success rate in the 2-injection group. In fact, since
1987 Partridge et al.11 demonstrated that compartments
surrounding nerves within the brachial plexus sheath
communicate and suggest that 4 injections may not be
necessary when performing axillary block. Cristophe
et al.12 described topographic variations in the
arrangement of the four brachial plexus nerves around
the axillary artery. The median nerve was located in
the 10-12 o’clock direction in 90% of the cases, the
ulnar nerve was located in the 1-3 o’clock direction
in 96% of the cases. The radial nerve was located in
the 3-5 o’clock direction in 78% of the cases and in
the 6-7 o’clock direction in 20% of the cases. The
musculocutaneous nerve was close to the artery in 18%
of the patients. Although, PV technique was described
in the early 1960’s with De Jong’s report13. With the
introduction of ultrasound guidance, site depositing
accuracy permitted improvement of the overall
success rate of axillary blocks. Thus, in our trial, we
have supposed that axillary block can be successfully
performed by injecting 28 ml of local anesthetic at
the 6-o’clock position of the axillary artery. In the
3-injection group, splitting this volume in two equal
parts neither increased success rate nor shorten onset
time, but it extended over all procedure time. Same
results were found in Tran DQ study5, underling that
single PV injection is sufficient to successfully perform
an axillary plexus block.
In our study, single injection around the artery was
associated with a significant reduction in performance
time. Imasogie et al.7 as well as Bernucci et al.6 showed
that PV injection reduces procedure time from 11 to
8 minutes (p = 0.003) and from 15 to 8 minutes (p <
0.0001) between 2 and 4 injections group, respectively.
Tran DQ et al.5 compared procedure time for PV block
with one or multiple injections, and did not show any
difference between groups, 11 min in the 2, 3-injection
groups versus 12.2 min in 4-injection group. Chan et
al.8 demonstrated that PN axillary plexus block could
be performed in 9.3 minutes, thus performance time in
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these studies5,6, except for those of Imasogie trial7, who
used neurostimulation in association to US guidance,
were slightly higher than those of Chan trial8, therefore
the reduced time in performance within the 2-injection
groups is not clinically relevant. In contrast, we have
performed the block in only 2 minutes in double
injection group and 4 minutes for the 3-injection one.
Multifactorial reasons could sustain this substantial
difference. The first one is surely the experience
level of the operators, as in all these studies blocks
were mainly performed by trainees. Even if clinical
study should mirror real practice conditions to ensure
reliable results, establishing time efficiency, safety and
efficacy for any new technique must be assessed by
expert. Once confirmed as reliable technique, teaching
them to trainees is more efficient and secure. Secondly,
to ensure spread of local anesthetic solution to the
intended targets, authors of these studies5-7, aimed
to perform a”donut sign” or “silhouette sign”. In our
practice we do not intend to obtain such an image
since all compartments inside the axillary sheath
communicate, and any injected volume will finally
spread around the artery to achieve the desired image
of blurring the arterial wall supported by the pressure
applied by the latsimus dorsi muscle. Subsequently,
in our trial, the required time to readjust the needle
position was saved.
In our study, block onset time was 7.16 min and
7.97 min in the 2-injection and the 3-injection group,
respectively. Tran DQ et al.5 reported a significant
longer onset time which was 18.6 and 19.5 min in the
2-injection and the 3-injection group, respectively.
Furthermore, even with PN technique, onset time was
of 13.8 min in the Bernucci trial6. In these studies5,6,
although block approach aimed to a circumferential
spread of LA around the artery as recommended to
intend a quick onset of the block14, the onset time
remained too long. This can be explained by the fact
that blocks were performed by trainees. The rapid
onset of the blocks in our study may be attributed to
the local anesthetic solution used, as well as the total
injected volume and an adequately positioned needle
tip in order to get a pattern of distribution which
entirely and rapidly envelops the artery. Topographic
anatomy of the nerves around the artery and distances
separating radial, ulnar and musculocutaneous nerves
of the axillary artery can also be considered to have
M.E.J. ANESTH 25 (3), 2018
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an influence on the onset and the success rate15. We
presume that nerves closer to the injection site are
those which are blocked first. In contrast with other
studies5,6, no vascular puncture was noted in our study,
showing that type of complication is not as common as
it was described. Site et al16.
have shown that the incidence of unintended
vascular puncture in a large series of US guided nerve
blocks of all sorts is 0.6 per 1000. Even if our study
was not powered to detect such complication, PV
technique could be considered as safe, using a 22 gauge
neurostimulation needle. On the other hand, being
blinded to nerves and taking into account only vessels
had increased the risk of parethesia and numbness.
These postoperative neurological symptoms (PONS)
could be considered as minor as they lasted less than 24
hours and was not associated with neurologic deficit.
Our study carried out some limitations. Originally
our trial was designed to assess the block onset in a 5
minutes interval. As onset of sensory block achieved
the maximal possible score of 8 points before the first
assessment point, we were unable to detect the onset
time of each nerve independently, which is likely to be
inferior to 5 minutes. Over all, we designed this study as
a superiority trial to detect 28% absolute difference in
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the performance time between the two groups and was
not powered to detect potentially procedure failure or
to assess complications, and as such the data provided
in our study are only informative. Retrospectively, we
could have designed our study as a non-inferiority trial
and conducted a joint hypothesis testing including
superiority in performance time and non inferiority for
success and complication rate. Our performance time
included imaging time and needling time which was
not separately recorded as we supposed that imaging
time will not differ between groups, so the difference
in performance time will be held by the difference in
needling time. Even if this time does not include skin
and probe preparation, maybe it is more interesting to
determine time for each step.

Conclusion
Double and triple injection ultrasound-guided
PV axillary brachial plexus block result in comparable
success rate. Because it reduces total anesthesiarelated time and it requires fewer needle passes, the
double-injection technique is a simple alternative for
US-guided axillary brachial plexus block easy to learn
and perform especially for regional anesthesia trainees.
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Abstract
Epinephrine is a physiologically essential catecholamine for survival and an important
pharmacological agent in acute management of cardiac arrest. However, recent studies have
demonstrated that prolonged exposure to epinephrine exerts some detrimental effects on the body
and cardiac physiology, resulting in adverse clinical outcomes. Our study investigated the effects
of in-vitro exposure to epinephrine for 48 hours on gene expression in cultured rat cardiomyocytes.
We observed an increased expression of three different genes, namely MMP2 (+ 2.092 times),
PDE4b (3.881 times) and TNNT2 (2.621 times). Based on the known function of these genes’
products, we could deduce that their overexpression can lead to myocardial fibrosis with resultant
compromised cardiac contractility and diastolic dysfunction, which may partly be responsible
for the observed negative clinical consequences of epinephrine exposure. This preliminary study
seems to be inadequate to establish any cause-effect relationship. Further investigations will be
needed to elucidate the clinical significance of the observed gene up-regulations.

Introduction
The sympathetic nervous system (SNS) forms the principal neurophysiological setup in the
body that regulates and ensures sustainable end-organ perfusion. It does so by constantly adjusting
the cardiac output (CO) and vascular tone as responses to the dynamic changes in oxygen demand
and other physiological parameters1,2. Catecholamines are the neurotransmitters that mediate
sympathetic responses, and epinephrine is one of the major catecholamines synthesized within the
body3. Epinephrine binds directly to multiple adrenoreceptors (AR) including α1, α2, β1 and β2
to exert its sympathetic effects. The α1-adrenoreceptor is coupled to the Gi secondary messenger
system that increases intracytoplasmic calcium level in smooth muscle cells and leads to increased
vascular tone; whereas the β-adrenoreceptors are linked to the Gs secondary messenger system
which increases intracellular cAMP level and leads to improved contractility and higher heart rate
1
2
3
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(HR). Through the above-mentioned physiological
changes in HR, contractility and vascular tone,
transient elevations in plasma epinephrine level
enables the body to cope with the normal physiological
stresses of life, such as those experienced during a
flight or fight response. However, persistent exposure
to elevated levels of epinephrine, both endogenous and
exogenous, is known to exert detrimental effects on
the body and heart’s physiology4-7. Increased exposure
to endogenous catecholamines occurs following
myocardial infarction. This is because myocardial
infarction results in a decrease in cardiac output and
blood pressure, which leads to sympathetic stimulation
and increased release of epinephrine. Initially,
the increased epinephrine level helps the heart to
compensate for the decrease in cardiac performance
and maintain CO and mean arterial blood pressure
(MAP). But over the longer term, persistent exposure
to epinephrine drives extensive cardiac remodeling
that is characterized by cardiac fibroblast proliferation,
cardiomyocyte hypertrophy and extracellular matrix
(ECM) deposition4,8. These pathological changes cause
increased cardiac stress and dysfunction resulting in
the development and progression of heart failure. In rat
models of heart failure, a variety of gene expressions
are observed to be increased, that are believed to
mediate the profound structural changes associated
with the myocardial remodeling9. These alterations in
gene expressions also include genes that encode for
actin and myosin [10], collagen and fibronectin11,12,
atrial natriuretic peptide13, and cytokines such as
interleukin-1β and interleukin-614. Some studies have
shown the significant influence of the most prominent
catecholamine, norepinephrine, on cardiac remodeling
and on the gene alterations underlying the influence15.
Fewer studies investigated the effect of epinephrine on
the ischemic heart. Exposure to exogenous epinephrine
has also recently been shown to have adverse longterm clinical outcomes, especially neurologically
intact survival and in-hospital mortality5-7. Clinical
scenarios in which exogenous epinephrine is utilized
could include emergent management of cardiac
arrest, stabilizing the blood pressure of anesthetized
patients intraoperatively, improving MAP and other
hemodynamic parameters of patients in shock in the
intensive care unit (ICU) setting. Also, exogenous
epinephrine is often used as the last and unavoidable
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resort in critically compromised patients to acutely
stabilize their hemodynamics. Although acute and
emergent use of epinephrine is associated with
early return of spontaneous circulation (ROSC) and
potentially improved survival16-18, its long-term effects
and the effects of its inappropriate and excessive
clinical use are now being questioned19,20.
The purpose of this study was to examine
the effect of epinephrine on the myocardial
ischemia-related gene expressions in cultured rat
cardiomyocytes. Also, we aim to provide additional
insights into the molecular basis of the adverse clinical
outcomes observed in patients with increased exposure
to exogenous epinephrine.

Methods
Our cell culture and gene expression study
methods were discussed in details in our previous
publications21,22. Rat cell-line H9C2 cardiomyocytes
were for this study. H9C2 cardiomyocytes were used
inoculated at the concentration of 0.5M/ml and cultured
at 37oC in Dulbecco’s Modified Eagle’s Medium. The
cells were allowed to settle down overnight and then
exposed to epinephrine (1uM) for 48 hours. H9C2
cardiomyocytes without epinephrine exposure served
as control group. All microarrays were done in triplets.
Cardiomyocyte RNA was extracted from the cultured
cardiomyocytes and used for whole genome gene
expression study. The microarray contains 41,000 + rat
genes. cDNA was synthesized from RNA samples and
was used to synthesize fluorescent cRNA. The labeled
cRNA samples were then hybridized to the Whole Rat
Genome Oligo Microarray slides. After hybridization,
arrays were washed and scanned. These data were then
imported into GeneSpring software as 20 one-color
arrays and normalized to the median per chip and the
median value per gene across all arrays. Parameter data
was added so that the microarrays could be grouped
by time and treatment. Guided workflow returned
several gene lists. These were statistically analyzed for
significant Gene Ontology and pathway hits based on
passed P value. Epinephrine-induced gene expressional
changes with P < 0.05 related to myocardial ischemia
were identified and considered statistically significant.
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Results

Discussion

The results of our study are documented in Table
1 and illustrated in Figure 1. Several epinephrineinduced gene expression changes (P < 0.05) related to
myocardial dysfunction were identified. Epinephrine
exposure induced following gene up-regulations:
Matrix metallopeptidase-2 (MMP2) was increased
2.092 times; Phosphodiesterase 4b (PDE4b) increased
by 3.881 times; Troponin T2 (TNNT2) gene expression
increased by 2.621 times.

Epinephrine, though an essential catecholamine
for survival and an important pharmacological agent
in acute management of cardiac arrest, has been shown
to exert detrimental clinical effects, especially with
prolonged exposure4-7. This study demonstrated that
exposure to epinephrine for 48 hours significantly
changed some gene expressions in cultured rat
cardiomyocytes. There were increased expressions
of three main genes, MMP2, PDE4b and TNNT2.
By identifying the genetic changes associated with
prolonged epinephrine exposure, our study may help
understanding the biological basis of epinephrine
induced myocardial ischemia and heart failure.

Table 1
Genes related to myocardial dysfunction with altered
expressions in cultured
rat cardiomyocytes exposed to epinephrine for 48 hours
Up-regulated gene
expressions

Down-regulated gene
expressions

MMP2 (2.092 times)

None

PDE4b (3.881 times)
TNNT2 (2.621 times)
MMP2: Matrix metallopeptidase-2 gene; PDE4b:
Phosphodiesterase 4b gene; TNNT2: Troponin T2 gene.

Matrix metallopeptidase-2 (MMP2) gene encodes
for a gelatinase A, type IV collagenase enzyme24. This
is believed to be a zinc-dependent enzyme which
belongs to a family of endopeptidases responsible for
cleaving type-IV collagen. Type IV collagen is a major
component of the basement membrane. MMP2 can
be activated on cellular membrane, extracellularly by
proteases and/or intracellularly by S-glutathiolation.

Fig. 1
Changes in gene expression related to myocradial dysfunction induced after exposure of cardiomyocytes to epinephrine for 48 hours.
Red-highlighted indicated increases expression (decreased gene expression is usually green-highlighted, but none was found in this
study). The numbers show the times of the gene expression changes

MMP2: Matrix metallopeptidase-2 gene; PDE4b: Phosphodiesterase 4b gene; TNNT2: Troponin T2 gene.
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MMP2 contains three fibronectin type II repeats
in its catalytic site, which enable it to bind to and
cleave denatured type IV collagen. Physiologically,
MMP2 gene products are associated with normal
tissue remodeling such as embryonic development,
reproduction,
wound
healing,
angiogenesis,
endometrial menstrual breakdown, and bone formation
and reabsorption. Mutations in MMP2 gene can
potentially compromise these physiological functions
and result in diseases such as multicentric osteolysis,
arthropathy and metastases, and abnormal remodeling
in cardiac tissues. MMP2 enzyme also modulates cell
signaling by degrading ECM. Degradation of ECM
results in the release of growth factors that were
previously bound to ECM and are subsequently freed
to bind to cell receptors and promote cell signaling. In
the heart, fibroblasts are the primary cell population
and secrete proteins that mainly comprise the ECM23.
This process of remodeling myocardial matrix is one
of the key aspects compromised in chronic cardiac
diseases. Hyperactivity of MMP2 and subsequent
excessive degradation of ECM will theoretically
disrupt the connections between myocardial cells
and blood vessels in the myocardium, therefore
compromising myocardial structural integrity24. On the
other hand, decreased MMP2 activity will likely result
in excessive ECM depositions leading to myocardial
fibrosis with resultant diastolic dysfunction of the
heart24. Myocardial ischemia is usually associated
with increased release of MMP2, and the MMP2
level generally correlates negatively with the heart’s
recovery of mechanical function25. Some evidence
suggests MMP2 contributes towards cardiac contractile
dysfunction by proteolytic degradation of the thin
filament protein, troponin I26 and the myofilament
protein, titin27. Inhibition of MMP2 could help prevent
progression of cardiac ischemia to heart failure28. Our
study showed that MMP2 gene expression level was
up-regulated, which provided some more supportive
evidence to the above investigation results at the gene
expression level.
Phosphodiesterase 4b (PDE4b) gene encodes
for a Type IV phosphodiesterase (PDE) enzyme. This
enzyme belongs to a family of phosphodiesterase,
which are usually found in the heart tissues and they
are responsible for hydrolyzing cyclic adenosine
monophosphate (cAMP) specifically within the
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myocardial tissue. Cyclic AMP is synthesized by
adenylyl cyclase and degraded by phosphodiesterase
(PDE) via hydrolysis [29]. The cAMP secondary
messenger system is pivotal for mediating autonomic
regulation of the heart, especially sympathetically
driven increases in myocardial contractility29-31. cAMP
works by activating enzyme protein kinase A, which
in turn phosphorylates several proteins involved
in cardiac excitation-contraction cycle, as L-type
calcium channels, troponin I, myosin binding protein
C, ryanodine receptors, and phospholamban29. L-type
calcium channel phosphorylation and ryanodine
receptors phosphorylation result in increased uptake of
extracellular calcium and increased calcium release of
sarcoplasmic reticulum respectively. Both could result
in improved myocardial contraction by enhancing
available cytoplasmic calcium. Phosphorylation of
phospholamban can increase the uptake of calcium
by sarcoplasmic reticulum, leading to improved
myocardial relaxation. Phosphorylation of Troponin
I may decrease its affinity for calcium and results in
faster dissociation of calcium with faster muscular
relaxation32. Phosphorylation of myosin-binding
protein C can also enhance cross-bridge cycling33.
Through these mechanisms, cAMP supports both
the inotropic and lusitropic effects of exogenous
epinephrine and intrinsic sympathetic stimulation.
Other potential aspects of cardiomyocyte physiology
such as gene transcription are also regulated by cAMP34.
Thus, overexpression of PDE4b, as discovered by
our study, can potentially limit cAMP signaling and
blunt the inotropic response to sympathomimetic
stimulations, thus leading to myocardial dysfunction
and heart failure35-37.
Troponin T2 (TNNT2) gene encodes for
myocardial troponin T protein, the tropomyosin
binding subunit of the troponin complex38. The
troponin complex plays an important role in mediating
muscle contraction via actin-myosin interactions39.
This complex is located on the thin actin filament of
striated muscles and is composed of three subunits,
Troponin I, T and C40. Troponin T usually prevents
actin-myosin interactions by binding to tropomyosin,
which conceals the myosin binding site of actin.
Troponin C, on the other hand, enables actin-myosin
interaction by exposing the myosin-binding site of
actin41. TNNT2 gene mutations are associated with 15%
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of all familial cases of hypertrophic cardiomyopathy,
while myosin heavy chain (MYH7) gene mutations
are a more common cause of familial hypertrophic
cardiomyopathy. TNNT2 gene mutations are believed
to cause more severe phenotypes with complete
penetrance of familial hypertrophic cardiomyopathy,
and they are linked to a higher incidence of sudden
cardiac death even with only minimal hypertrophy42,43.
TNNT2 gene mutations are also associated with
dilated cardiomyopathy, which results in heart failure.
The exact mechanism by which TNNT2 gene mutation
leads to cardiomyopathy is not fully elucidated yet,
but it seems to be caused by compromised sarcomere
assembly and myocyte disarray during embryonic
development42,44.
Based on the gene expressional alterations
we observed in this study, prolonged epinephrine
exposure appears to affect the following areas:
increased MMP2 gene expression may increase
ECM deposition, leading to myocardial fibrosis and
thus causing diastolic cardiac dysfunction, and likely
abnormal myocardial remodeling after myocardial
ischemia. Enhanced gene expression of PDE4b may
negatively affect the myocardial contractility leading
to heart failure. Increased gene expression of TNNT2
seems to be associated with increased incidence
of cardiomyopathy. All these may potentially be
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contributing to the observed negative effects of
epinephrine on the long-term clinical outcomes.
Obviously, this is a preliminary study that does not
provide a definitive cause-effect relationship. Further
experimental and clinical investigations are surely
needed to elucidate the clinical implications of these
altered gene expressions and their potential clinical
impact on our practice.

Conclusion
We found that there are three genes that showed
increased expressions: MMP2, PDE4b and TNNT2.
The overexpression of these three genes are potentially
associated with increased ECM deposition leading
to myocardial fibrosis and diastolic dysfunction,
compromised myocardial contractility, and potentially
increased incidence of cardiomyopathy. Further studies
are needed to elucidate the precise consequences of
the observed gene upregulations and their clinical
implications.
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Middle Eastern Intensive Care Unit
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Abstract
Background: Predicting postoperative mortality could optimize the use of resources
including intensive care unit (ICU) admission.
Aim: We analyzed postoperative mortality predictors in the largest Middle Eastern ICU and
tailored a prediction model accordingly.
Patients and Methods: All pertinent data of adult postoperative patients who were admitted
to our ICU from 01-01-2016 to 31-12-2017 were retrospectively analyzed by means of logistic
regression to identify mortality predictors. Using the probabilities recorded for the latter and a
cut-off value of 0.5 for death, a prediction model was tailored and its accuracy tested by receiver
operator characteristics (ROC) analysis with reporting of area under the curve (AUC).
Results: The study included 751 patients [aged 53.12 ± 18.1years old, 464 males, with Acute
Physiology and Chronic Health Evaluation (APACHE) 4 score of 100.8 ± 26.5 and American
Society of Anesthesiology Physical Status score (ASA-PS) of 2.8 ± 1] baring a postoperative
mortality rate of 5.1%. Significant mortality predictors depicted were (all p < 0.05): age [odds ratio
(OR) 1.09, 95% confidence intervals (CI): 1.02 - 1.2], longer ICU length of stay (OR 1.1, 95% CI:
1.04 - 1.17), ASA-PS (OR 33.2, 95% CI: 4.97 - 222.02), lactate levels upon ICU admission (OR
1.73, 95% CI: 1.08 - 2.76), and intraoperative use of inotropes/vasopressors (OR 1.9, 95% CI:
52.6 - 367.5). The featured prediction model integrating the aforementioned variables showed that
98.8% of cases were appropriately classified with AUC of 0.997 (95% CI: 0.989 - 0.999).
Conclusion: Despite limitations, our postoperative mortality prediction model proved to be
an effective tool in depicting patients’ outcome.
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Introduction

Study Design

Postoperative complications remain a leading
cause of mortality worldwide with estimated annual
deaths of up to 12 million, surpassing the health care
burden of traffic road accidents and/or diabetes1,2.
Admission to an intensive care unit (ICU) can reduce
postoperative mortality among high risk patients3. Also,
a high proportion of postoperative cases is admitted
to the ICU for a short-period of time, particularly in
the developed world4. However, the demand for ICU
beds is steadily increasing with medical advancement
and aging populations baring multiple co-morbidities5.
Although there is a documented expansion in the
number of ICU beds, this remains largely dependent
upon regional variabilities within health care systems
6. In that sense, previous studies reported less than
15% ICU admission rate of high-risk surgical patients7.
An optimized perioperative identification of high-risk
surgical patients who will be thereafter admitted to
the ICU could facilitate proper utilization of available
resources in a cost-efficient manner8-10. However, the
former is a challenging process which could be at least
partially attributed to the fact that several ethical and
medical dilemmas exist when designing clinical studies
to elucidate whether post-operative ICU admission
could benefit the outcome of high-risk cases11.
Moreover, the aforementioned outcome is subjected
to a complex interaction of variable perioperative risk
factors integrating the nature of the surgical procedure
per se4. Hence, several risk stratification perioperative
tools were developed which are further subdivided
into risk scores and prediction models12. The American
Society of Anesthesiology Physical Status Score
(ASA-PS) remains a user friendly and well-established
risk stratification tool; however, it does not allow
individualized risk prediction of an adverse outcome13.
The latter can be accurately evaluated by risk prediction
models integrating various tools (i.e., measurement of
functional capacity by exercise testing) that remain
complex to use12,14.

This was a retrospective study based on data
derived from the electronic ICU database of King
Saud Medical City (KSMC), Riyadh, Saudi Arabia.
The latter is a tertiary referral hospital integrating
the largest ICU (127 operational beds) in the
Middle East. In the aforementioned ICU, beds are
constantly available for postoperative admissions. Our
hospital policy dictates that admission to ICU beds
postoperatively should be scheduled 24 hours prior to
surgery based on the evaluation of anesthesiologists
and surgeons and in agreement with the on-call ICU
team. In case emergency surgery, the aforementioned
multidisciplinary team decided for patient ICU
admission accordingly. This retrospective study was
conducted with waiver of consent due to its inherent
nature but conformed to the principles outlined in
the Declaration of Helsinki and was approved by the
institutional ethics committee.

In this study, we aimed on identifying predictors
of ICU mortality among postoperative patients by
retrospectively analyzing data derived from the largest
critical care unit in the Middle East. Moreover, we
tailored a statistical model for predicting mortality
after surgery.

Patients
The electronic stored data of all adult postsurgical
patients (aged ≥ 18 years old) who were admitted to
ICU fast-track beds from 01-01-2016 to 31-12-2017
were retrieved and analyzed for this study.

Data Collection and Methods
We focused on collecting various information
pertinent to our study such as patients’ general and
demographic features as well as peri - and intra operative data integrating type and duration of the
procedure, intraoperative administration of inotropes
and/or vasopressors as well as blood products, details
regarding the anesthesia technique used, whether
surgery was scheduled or urgent and whether the
patient was operated for the first time or it was a re-do
procedure. Also, we analyzed other pertinent data such
as Acute Physiology and Chronic Health Evaluation
(APACHE) 4 score, ASA-PS, and ICU length of
stay (LOS). Finally, the outcome of each patient was
recorded as a binary parameter of either death or
discharge alive from the ICU.

Post-operative ICU mortality

Statistical Analysis
Continuous variables were summarized as mean
± standard deviation, while categorical data were
summarized as number (percentage) both baring 95%
confidence intervals (CI).
In order to identify predictors of ICU mortality
post-operatively, all recorded data were fitted in a
logistic regression model (with ICU outcome as the
dependent variable), while other pertinent variables
were fitted in the model using enter method with a p
value < 0.1. Results were reported as odds ratio (OR)
with 95% CI, while the model’s goodness of fit was
assessed with Hosmer-Lemeshow test for logistic
regression (considered to be well fitted if p value >
0.05)15. Using the probabilities recorded by the logistic
regression model for all significant predictors and a
cutoff value of 0.5 for death, a mortality prediction
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model in the form of a nomogram was created.
Thereafter, a receiver operator characteristics (ROC)
curve was drawn for the aforementioned model with
reporting of area under the curve (AUC)16. A two-tailed
significance level of 0.05 was regarded statistically
significant. All analyses were performed using a
commercially available statistical package (IBM Corp.
Released 2010. IBM SPSS Statistics for Windows,
Version 19.0. Armonk, NY: IBM Corp).

Results
Cohort Analysis
Out of the 814 fast-track post-operative
admissions to the ICU, 751 patients were ≥ 18 years
and were included in the final analysis. Table 1
summarizes the general and perioperative features

Table 1
General and perioperative features of the study population (n = 751)
Parameters

Mean ± SD

95% CI

Age (years)

53.12 ± 18.1

51.8 to 54.4

APACHE 4 score

100.8 ± 26.5

98.9 to 102.7

ASA-PS

2.8 ± 1

2.7 to 2.9

Surgery Duration (min)

187.2 ± 64.5

182.6 to 191.8

Transfused Blood Units

1.3 ± 1.5

1.2 to 1.4

Number of Inotropes and/or Vasopressors

0.2 ± 0.7

0.2 to 0.3

Lactate levels upon ICU admission (mg/dl)

5.2 ± 2.8

5 to 5.4

LOS (days)
Gender (Males)

4.4 ± 10.4

3.6 to 5.1

N (%)

95% CI

464 (61.8%)

58.2% to 65.3%

Source of admission (Ward)

678 (90.3%)

88% to 92.3%

First Surgery

728 (96.9%)

95.4% to 98%

Anesthesia (General)

737 (98.1%)

96.8% to 99%

Received Blood Transfusion

380 (50.6%)

47% to 54.2%

Inotropes and/or Vasopressors (used)

664 (88.4%)

86% to 91%

ICU outcome (death)

38 (5.1%)

3.6% - 6.9%

Admitting Specialty
GS
Orthopedic Surgery
Neurosurgery
Other

324 (43.1%)
110 (14.6%)
94 (12.5%)
223 (29.8%)

39.5% to 46.7%
12.2% to 17.3%
10.2% to 15.1%
26.5% to 33.2%

APACHE = Acute Physiology and Chronic Health Evaluation, ASA-PS = American Society of Anesthesiology Physical Status Score,
LOS = length of stay, ICU = intensive care unit, GS = general surgery, SD = standard deviation, n = number, CI = confidence intervals.
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of the study population. The majority of patients
(90.3%) were admitted as prescheduled fast-track
cases mainly under general surgery, neurosurgery and
orthopedic surgery (Table 1). The average duration
of surgical procedures was 187.2 ± 64.5 min and
most of the patients (737; 98.1%) underwent general
anesthesia. Almost half of the patients (380; 50.6%)
received blood transfusion intraoperatively [average
number of received packed red blood cells (PRBCs)
was 1.3 ± 1.5]. Most patients (664; 88.4%) did not
require administration of vasoactive medications
intraoperatively (the average number of used inotropes
and/or vasopressors per patient was 0.2 ± 0.7). Serum
lactate levels obtained upon ICU admission were 5.2 ±
2.8 mg/dl (Table 1). The ICU LOS was 4.4 ± 10.4 days
and most of the patients (713; 94.9%) were discharged
alive from the ICU.

1 (Table 2). Statistically significant predictors of ICU
mortality for the postoperative cases were: increased
age (OR 1.09, 95% CI: 1.02 - 1.2; p = 0.021), longer
ICU LOS (OR 1.1, 95% CI: 1.04 - 1.17; p = 0.002),
higher ASA score (OR 33.2, 95% CI: 4.97 - 222.02; p <
0.001), higher post-operative serum lactate (OR 1.73,
95% CI: 1.08 - 2.76; p = 0.023), and use of vasoactive
substances intraoperatively (OR 1.9, 95% CI: 52.6 367.5; p = 0.001).

ICU Mortality Predictors

Notably, the drawn ROC curve of the
aforementioned mortality prediction model had an
area under the curve (AUC) of 0.997 (95% CI: 0.989
- 0.999) with 98.8% of cases appropriately classified
(Figure 2).

All the study variables were fitted in a logistic
regression model as previously described. The model
was well fitted with Hosmer-Lemeshow test p value =

Using a probability cut-off value of 0.5 for
ICU mortality we tailored a mortality prediction
model which integrated the score given to each of the
significant predictors. A straight line was drawn from
the corresponding value of each predictor to the score
line; hence, the scores were then summed up to get a
total score which was evaluated against the probability
line to get an overall mortality probability (Figure 1).

Table 2
Logistic regression model for ICU mortality predictors
Odds Ratio

p value

95% CI

Age

1.09

0.021

1.02 - 1.2

Gender (Male)

0.28

0.357

0.031 - 2.5

Admission (from the emergency room)

2.24

0.484

0.3 - 18.4

APACHE 4

1.002

0.615

0.97 - 1.04

LOS

1.1

0.002

1.04 - 1.17

ASA-PS

33.2

0.000

4.97 - 222.02

Duration of Surgery

1.005

0.370

0.99 - 1.02

Lactate levels upon ICU admission

1.73

0.023

1.08 - 2.76

Intraoperative blood transfusion

0.045

0.137

0.0013 - 1.6

Blood Units count

0.43

0.076

0.17 - 1.1

Intraoperative use of Inotropes and/or
Vasopressors

1.9

0.001

52.6 - 367.5

Inotropes and/or Vasopressors count

1.9

0.388

0.4 - 8.6

General Anesthesia

75.3

0.099

0.3 - 20812.5

Re-Do Surgery
1.45
0.789
0.12 - 17.1
APACHE = Acute Physiology and Chronic Health Evaluation, ASA = American Society of Anesthesiology Physical Status Score, LOS
= length of stay, CI = confidence interval.

Post-operative ICU mortality
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Fig. 1
Mortality prediction model after surgery in the intensive care unit

Fig. 2
Receiver operator curve analysis of the mortality prediction model after surgery
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Discussion

smaller in size cohort and its distinct features (i.e., we
did not study any cardiac surgery cases).

Our documented mortality rate was 5.1% which
is consistent with the findings of the European 7 day
cohort study for postoperative mortality in which the
latter ranged from 1.2% to 21.5%17. We found that age
was a significant mortality which is in accordance with
published series, although with varying end-points,
patients’ characteristics and following different type of
surgical procedures18-20. Longer ICU LOS was another
significant mortality predictor in our study as others
also reported21. We identified a higher ASA-PS to be
a strong predictor of postoperative mortality which
is consistent with previously published literature21-23.
Notably, in a recent study the risk of mortality
was increased by 6.4 for every 1-point increase in
the ASA-PS24. Increased serum lactate, upon ICU
admission, was a significant mortality predictor in
our study. The former was reported to be significantly
increased postoperatively in non-survivors of cardiac
surgery as well as following colorectal perforation
and head/neck cancer surgeries24-26. We found
that the administration of vasoactive substances
intraoperatively was an important mortality predictor,
similarly, inotropic exposure intra-operatively was
associated with hospital mortality in a study following
cardiac surgery27, and with 30-day mortality in noncardiac surgery patients28. Other studies have reported
male gender and urgency of the surgical procedure as
postoperative mortality predictors in various cohorts
following mainly colorectal cancer surgery and cardiac
surgery17,20,29,30. The aforementioned predictors were
not linked to mortality in this study may be due to our

Notably, low preoperative serum albumin (less
than 30 gm/L) was found to be an important mortality
predictor with reported odds ratios ranging from
2.1 to 2.23 in other series 19,30; however, we failed to
confirm the aforementioned reports hereby. Moreover,
type of surgery was not linked to mortality in our
report; whereas other authors showed that it might be
pertinent31.
This study has many limitations mainly due to its
inherent nature and the retrospective manner of data
collection and analysis. Also, the size of our cohort
was smaller compared to other series. Despite the
aforementioned limitations, the current study provided
evidence that age, ASA-PS, ICU LOS, postoperative
serum lactate, and intraoperative exposure to
vasoactive substances were strong predictors of
postoperative mortality in the ICU. Thus, our featured
model for predicting mortality after surgery correctly
identified 98.8% of the patients’ outcome baring an
AUC of 0.997. Larger prospective studies are clearly
required in search of a robust model for predicting
mortality after surgery.
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Wound infiltration with ketorolac versus lidocaine
after abdominal hysterectomy: prospective,
randomized, double-blind study
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Abstract
Background: Ketorolac (a non-steroidal anti-inflammatory drug) could be a safe and
effective alternative to local anesthetics for wound infiltration. The goal of this study was to
compare between ketorolac and lidocaine for wound infiltration to provide postoperative analgesia
after total abdominal hysterectomy (TAH).
Materials and Methods: Eighty female patients of American Society of Anesthesiologists
(ASA) I-II scheduled for TAH were randomly distributed into 2 groups: Group K (n = 40) received
wound infiltration with ketorolac 30 mg in 20 ml saline and Group L (n = 40) their wound was
infiltrated with 20 ml of 1% lidocaine at the end of surgery. A standard general anesthesia technique
was used in all patients. The time for first analgesia requirement, pain scores, the opioid consumption
and patient satisfaction in the first 24 h postoperatively were compared between both groups.
Results: Ketorolac group experienced a longer postoperative pain free period. Total opioid
consumption and pain scores were significantly less in the ketorolac group as compared to lidocaine
group while satisfaction of patients was higher in the ketorolac group.
Conclusion: Ketorolac was superior to provide postoperative analgesia in patients undergoing
TAH with more patient satisfaction when compared to lidocaine.
Keywords: ketorolac, lidocaine, wound infiltration, postoperative analgesia, hysterectomy.

Introduction
Acute post-operative pain management for total abdominal hysterectomy (TAH) has received
special attention over the last years1-3. It continues to be challenging and often contributes to patient
anxiety and dissatisfaction if inadequately treated4,5. Wound infiltration is considered a method for
postoperative analgesia that is commonly used alone or as part of multiple regimen for perioperative
pain management. It is an easy and effective mean of excellent pain control for diverse types of
surgeries as it helps to reduce opioid consumption and its associated adverse reactions such as
respiratory depression, purititus, nausea and vomiting and urinary retention6.
Lidocaine is a widely used amide local anesthetic for wound infiltration due to its rapid onset
1
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and low cardiotoxicity. It was first introduced into
clinical practice since 19437. It leads to pain relief, has
anti-hyperalgesic8 and anti-inflammatory effects9. It is
known to have intermediate duration of action10.
Ketorolac, a nonsteroidal anti-inflammatory drug
(NSAID) which acts by suppression of formation of
prostaglandins, is said to have pain relieving properties
comparable with opioids like morphine11-14. Recent
studies showed that its local application could be a
safe route for provision of analgesia while reducing
the possibility of systemic effects15,16.
The aim of the current study is to compare
wound infiltration with ketorolac versus lidocaine for
postoperative analgesia in TAH operation in regard
their efficacies and their adverse effects.

Materials and Methods
The study is a randomized, double-blind and
prospective study and that was conducted in gynecology
and obstetrics hospital at Ain-Shams University. After
approval of the study protocol by the Ethical Research
Committee at Ain Shams University and obtaining
informed consents, eighty females of age 20-60 years
and ASA physical status I and II planned for elective
TAH were included. Patients with the following
criteria were excluded from the study: ASA physical
status more than II, body mass index (BMI) >35 kg/m2,
previous abdominal surgeries, malignancy, individuals
with chronic pain, a history of severe systemic disease,
a pre-existing neurological or psychiatric illness,
known to be addict on alcohol or drugs or known
allergy to the study drugs. All operations were done by
the same surgical team.
Comprehensive preoperative evaluation was
done for all patients on the day before the operation.
Randomization was done by computer-generated
random numbers and concealed by sealed envelope
technique. The patients were randomly distributed into
one of the following groups:
•

Group L (n = 40): wound infiltration with 20
ml of 1% lidocaine (Lidocaine Hydrochloride;
Lidocaine HCL 50 mg/5 ml produced by Pharco
B International for Pharco Pharmaceuticals,
Alexandria, Egypt).
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•

Group K (n = 40): wound infiltration with ketorolac
(Adolor; Ketorolac tromethamine 30 mg/2 ml
produced by Pharco B International for Pharco
Pharmaceuticals, Alexandria, Egypt) 30 mg in 20
ml saline.

The person who prepared the study drugs was
blinded to the study protocol and did not participate in
data recording.
In the operating room, insertion of a peripheral IV
cannula was done and ringer’s lactate solution infusion
was started. Patients were premedicated using 0.050.1 mg/kg midazolam, 50 mg ranitdine, and 0.1 mg/
kg ondansetron administered intravenously. Patients
were monitored using electrocardiogram (ECG),
non-invasive automated arterial blood pressure, pulse
oximetry and capnography.
After preoxygenation, fentanyl 2 µg/kg was
administered slowly IV then induction of general
anesthesia took place with propofol 2 mg/kg. Intubation
was done by administration of atracurium 0.5 mg/
kg, and maintenance of anesthesia was achieved by
isoflurane 1.25% in oxygen adjusted as clinically
required. The patients were mechanically ventilated
by intermittent positive pressure ventilation to keep
normocapnia.
Mean arterial pressure (MAP) and heart rate
(HR) were maintained within 20% of their value before
surgery. Hypotension (MAP 20% below its basal
level) was treated with fluid bolus of ringer lactate or
ephedrine 6 mg IV boluses if needed. If bradycardia
(HR less than 60 beats/min) occurred, atropine 0.5 mg
IV was given.
Before skin closure, the subcutaneous tissue and
skin all around the wound were infiltrated by 20 ml of
1% Lidocaine in Group L and 20 ml of saline with 30
mg ketorolac in Group K then closure of the skin was
done.
At the end of operation, neostigmine 0.05 mg/
kg and atropine 0.02 mg/kg were given to reverse
neuromuscular blockade. The trachea was extubated
on fulfilling the standard criteria. The patients were
transferred to the postanesthesia care unit then to ward
after meeting the discharge criteria, where they were
observed by an anesthesiologist who was blinded for
the group assignment for 24 h. Pain score was done by
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visual analog scale (VAS) (0 = no pain, while 10 cm =
worst possible pain). Pain score was recorded just after
extubation (taken as 0 h) and after 1, 2, 4, 6, 12, 18
and 24 h later. Patients were instructed about the VAS
score before the operation.
Postoperative analgesia was provided with IV
pethidine 50 mg to both groups when the VAS score is
≥4. The time for the first analgesic requirement (Rescue
analgesia time) and the total opioid consumption were
recorded. The total duration of study was 24 h from the
time of extubation.
The patients were also inspected for analgesia
satisfaction using five-point Likert score in the ward
by an anesthetist blind to the study where (1: excellent,
2: very good, 3: good, 4: fair, 5: poor). The incidence
of postoperative complications related to the study
drugs was recorded.
Our primary outcome was the time for first
analgesia requirement while secondary outcomes were
the patient’s pain score, the total analgesic consumption
and the incidence of occurrence of postoperative
complications related to the study drugs.
Using PASS II for sample size calculation, and
according to the results of previous studies17,18 a sample
size of 37 patients per group to achieve 80% power
to detect three hours difference as regarding time to
first analgesic requirement between both groups with
estimated group standard deviations of 4.0 hours and
with (alpha) level 0.05 was needed. Forty patients per
group were included to compensate for any drop outs.
Statistical analysis was performed using a
standard SPSS software package version 17 (Chicago,
IL). Parametric data are provided as mean ± SD and
between group differences were compared using the
Student’s t-test. Non-parametric data are provided as
median (IQR) and compared using Mann Whitney test.
Categorical data were analyzed using the χ2 test and
are presented in the form of number (%). P <0.05 is
considered statistically significant.

Results
Demographic data (age, weight, BMI and ASA
physical status) and length of operation showed no
statistically significant differences between the two
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groups (Table 1).
Table 1
Demographic data and Length of operation
Group L
Group K
p-value
(n = 40)
(n = 40)
Age (yrs)

42.85 ± 5.2

41.6 ± 5.9

0.317

Weight (kg)

89.98 ± 4

91.83 ± 7.2

0.12

BMI (kg/m2)

30.78 ± 2

31.1 ± 1.9

0.07

33/17

28/22

0.371

125.3 ±
11.2

127.3 ± 6.6

0.981

ASA I/II
Length of
operation (min)

Data are presented as mean ± SD or numbers

In regard to the time to first analgesic request,
there was a significant difference in the keteroloac
group when compared to the lidocaine group as
patients in the ketroloac group experienced longer pain
free period (Table 2). Total analgesic consumption in
the first twenty four hours was significantly lower in
the ketorolac group as compared to the lidocaine group
(Table 3).
Table 2
Rescue analgesia time
Group L
(n = 40)
Rescue analgesia
time (h)

3.83 ±
0.77
Data are presented as Mean ± SD

Group K
(n = 40)

p-value

8.73 ± 0.808

<0.001

Table 3
Total opioid Consumption

Total dose of
pethidine (mg/24 h)

Group L
(n = 40)

Group K
(n = 40)

p-value

110 ± 34.5

60.78 ± 25

<0.001

Data are presented as Mean ± SD

Pain scores were significantly lower in the
ketorolac group in comparison with lidocaine group
at 2, 4 and 6 hours postoperatively; there was no
significant difference immediately postoperatively, at
12, 18 and 24 hrs postoperatively (Figure 1).
In regard to patient satisfaction, there were
significantly higher numbers of patients with excellent
satisfaction in the ketorolac group (70%) when
compared to lidocaine group (30%) (Table 4).
M.E.J. ANESTH 25 (3), 2018
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Fig. 1
Postoperative pain scores; VAS; Visual Analog Scale. The
middle black solid line represents the median, the upper and
lower margins of each box represent the interquartile range
(IQR), and whiskers represent maximum and minimum values.
(*) indicates significant statistical difference

Table 4
Patient satisfaction in first 24 h
Group L
(n = 40)

Group K
(n = 40)

Excellent

12(30%)

28(70%)

Very good

20(50%)

8(20%)

Good

6(15%)

4(10%)

Fair

2(5%)

0(0%)

Poor

0(0%)

0(0%)

p-value

0.011

Data are presented as number (%)

additives is considered a simple and less costly
modality for providing effective analgesia for many
types of surgical procedures without any major adverse
effects; moreover, it decreases the possibility of local
anesthetic toxicity6 Furthermore, it had been shown
to significantly decrease opioid consumption with
their deleterious effects on recovery of patients and
sometimes wound infiltration may be used as single
method for postoperative analgesia19,20.
Local anesthetics act directly by blocking pain
transmission across A-delta and C-type nerves through
their attachment to the fast sodium channels within
the neuronal axons, thus prevention of propagation of
action potential21. Also their action may be attributed
to their antinflammotry properties as it has been shown
that they suppress inflammatory mediators release from
neutrophils, inhibit their adhesion to endothelium,
decrease oxygen free radicals synthesis, and formation
of edema. This local inflammation process contributes to
pain by sensitizing nociceptive receptors22-24 However,
a recent study showed that wound infiltration with
bupivacaine following cesarean section (CS) indicated
that IL-10 decrease and substance P marked excess in
wound exudates warrants the need for further trials25
We used lidocaine because it has been the commonly
used amide local anesthetic, safe with less systemic
side effect26. In a study conducted by Navali et al, they
concluded that post-incisional wound infiltration with
lidocaine 1% showed better results in decreasing pain
after CS when compared to placebo and reduced the
number of postoperative rescue analgesic doses. In
addition, the place of post–incisional lidocaine wound
infiltration either subcutaneous, intramuscular, or
subcutaneous plus intramuscular infiltration was not
clinically important factor in pain relief after CS27.

This study demonstrated that wound infiltration
with ketorolac was superior in providing postoperative
analgesia in patients undergoing TAH with more
patient satisfaction when compared to infiltration with
lidocaine.

In a study by Sedek and Kassab comparing wound
infiltration with lidocaine 1% versus bupivacaine
0.25% for pain relief after cesarean section, their
results showed no significant difference in VAS nor in
total pethidine consumption (the drug used as rescue
analgesic in their study) in 24 h. Also, patients in both
groups showed significant prolonged pain free interval
when compared to the control group which received
no infiltration28.

Numerous studies have shown that wound
infiltration with local anesthetics with or without

Wound infiltration with nonsteroidal antiinflammatory drugs (NSAIDs) had not been widely

There was no local or systemic complications to
the used drugs observed in both groups.

Discussion

Ketorolac versus lidocaine for wound infiltration in abdominal hysterectomy

studied, however, in most of these studies that
compared wound infiltration of NSAIDs versus
placebo or no treatment demonstrated a significant
improvement in postoperative pain control29.
Prostaglandins are considered one of the local
chemical mediators released in response to surgical
trauma that leads to sensitization of the nociceptors of
the peripheral nerve endings30. NSAIDs reduce their
production by inhibition of cyclo-oxygenase enzyme
and thus, decrease sensitization and leads to reduction
in postoperative pain31.
Ketorolac is a NSAID derived from arachidonic
acid that interferes with the synthesis of inflammatory
and pain mediators; it inhibits both types of cyclooxygenase (COX) enzymes (COX1 and COX2)32.
Ketorolac has been shown to be effective when
administered locally for postburn hyperalgesia in
healthy volunteers33, in patients undergoing elective
hand surgery34, mastectomy35, infiltration prior to
gynecologic surgical procedures36, herniorrhaphy37,
intraarticular administration after knee arthroscopic
surgery38, or intravenous regional anesthesia39,40. To our
knowledge, there are no studies comparing ketorolac
to lidocaine in total abdominal hysterectomy.
It has been reported that infiltrating the wound
with 30 mg ketorolac is better than intramuscularly
administered 60 mg ketorolac and it was as effective as
infiltration of 20 ml bupivacaine 0.25%37. So ketorolac
can be a safe alternative as it carries no systemic
side effects with similar efficacy when compared
to bupivacaine. The choice of ketorolac dose in our
study(30 mg) was based on recommended doses in the
literature; however, in the United Kingdom the dose
had been decreased to 10 mg34.
The current study showed that pain scores were
comparable in the first hour in ketorolac and lidocaine
groups postoperatively but they were significantly less
at 2, 3 and 6 hours in the ketorolac group. Other studies
showed similar results34,35,37; they reported that wound
infiltration with ketorolac can significantly lower pain
scores in comparison to groups received placebo or
no treatment. However, in a study done by Akhtar and
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colleagues, they concluded that wound infiltration with
bupivacaine 0.25% was better compared to ketorolac
60 mg for postoperative analgesia regarding pain relief
onset and duration of action18.
In another study by Reuben and Duprat34, a
significant difference was seen in the time to first
analgesic request as pain-free interval was prolonged
up to five hours in the group that received wound
infiltration in comparison to group that received no
treatment. Also, the total analgesics consumption in the
first twenty-four hours was recorded in the same study,
and there was a significant reduction (51%) in the
group that received wound infiltration in comparison
to the group that received no treatment34. This is
similar to the findings of the current study where the
rescue analgesia time was prolonged significantly in
the ketorolac group in comparison to the lidocaine
group with pain free period up to 9 hours and the total
opioid consumption in the first twenty-four hours
was significantly lower. There was higher patient
satisfaction in ketorolac group as 70% of patients in
this group reported that the analgesic modality was
excellent.
In previous studies, evidence confirmed the
safety of ketorolac infiltration with no occurrence of
petichae and hematomas on injection. There was no
evidence of local or systemic complications to the used
drugs in the current study.
Limitations of this study were that it was
conducted only for the first 24 h of the postoperative
period. Also we didn’t study the effect of the used drugs
on the rate of wound infection and time to discharge
from hospital.

Conclusion
Our study revealed that usage of ketorolac for
wound infiltration was a safe and effective way for
immediate postoperative pain relief with more patient
satisfaction when compared to lidocaine for patients
undergoing TAH.
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Predictive Factors for Failed ProSeal™ Laryngeal
Mask Airway (PLMA) Insertion
Yee Tian Bong1*, Raha Abdul Rahman**,
Azlina Masdar*** and Li Ling Tai****

Abstract
Background: The ProSeal™ laryngeal mask airway (PLMA) is a second generation laryngeal
mask airway which is more difficult to insert than conventional laryngeal mask airway. This study
aimed to identify the factors to predict failed PLMA insertion.
Methods: This prospective, observational study included 181 patients, aged between 18 to
65 years, who had PLMA insertion during general anesthesia. Patients with body mass index ≥35
kg/m², had cervical spine pathology and risk of aspiration were excluded. It was conducted by
multiple operators with minimum of 3 years’ experience of PLMA insertion. Factors studied were
modified Mallampati classification, thyromental distance, interincisor gap, Wilson sum score, neck
circumference, range of head and neck movement, retrognathia, buck teeth and jaw movement.
The ease of insertion was graded as easy or difficult.
Results: Our study demonstrated 4.97% failure rates. Patients with flexible jaw movement
had significant risk for failed PLMA insertion (OR: 7.25, 95% CI: 1.46-36.04, p = 0.015). It was
demonstrated as an independent predictive factor for PLMA insertion failure (OR: 15.11, 95% CI:
1.83-124.67, p = 0.012). It also demonstrated 77.78% sensitivity, 67.44% specificity with 11.11%
positive predictive value and 98.31% negative predictive value. Study also showed that difficult
insertion was associated with higher risk of failure (OR: 16.11, 95% CI: 3.72-69.74, p = 0.000) and
was demonstrated as a significant independent factor to detect failed insertion (OR: 45.95, 95% CI:
5.98-352.88, p = 0.000).
Conclusion: The flexible jaw movement was found to be as an independent predictive factor,
with moderate sensitivity and specificity and difficult insertion was a strong indicator for PLMA
insertion failure.
Keywords: ProSeal Laryngeal mask airway, difficult insertion.
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Introduction
The laryngeal mask airway (LMA) is a type of
supraglottic airway (SGA) device that was introduced
into clinical practice in 19881. It is widely used in
hospitals for patients undergoing general anesthesia as
well as out of hospital by paramedics to secure airway.
SGA are also used for difficult airway management
as an airway rescue. The immediately life threatening
‘‘cannot intubate, cannot ventilate’’ situation occurs in
approximately 1:10,000 anesthesia cases2 and the use
of SGA has been part of the difficult airway algorithm.
According to practice guidelines for management
of the difficult airway by American Society of
Anesthesiologists (ASA), they recommended that
assessment for the possibility of difficult SGA
placement is important as part of the strategy for
difficult airway intubation3.
The ProSeal™ laryngeal mask airway (PLMA)
is a second generation SGA device. It contains
dedicated gastric channel for gastric drainage to
prevent aspiration and gastric insufflation. Suboptimal
positioning of the PLMA was reported in 30%-66%
of cases4. Brimacombe et al. demonstrated that PLMA
was more difficult and slower to insert at the first
attempt than the LMA5 with success rates varying
between 81%-87%6. He indicated that the increased
difficulty with PLMA insertion probably reflects the
larger cuff (impeding digital intraoral positioning and
propulsion into the pharynx), the lack of a back-plate
(making the cuff more likely to fold over at the back of
the mouth), and the need for precise tip positioning (to
prevent air leaks up the drainage tube)5.
Malposition of PLMA may increase the risk
of regurgitation, cause injuries to the lingual and
hypoglossal nerves, and minor trauma to the airway7,8.
Given the potentially severe consequences of PLMA
insertions failure with current limited data on predictive
factors on failed PLMA insertion, identifying the
potential risk factors for failed PLMA insertion may
provide valuable information to anesthesiologists when
assessing the feasibility of PLMA for general anesthesia.
Jun et al. used airway score that included
modified Mallampati class, inter-incisor distance, head
and neck movement, buck teeth, upper lip bite test
(ULBT) and history of difficult intubation to predict
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PLMA insertion. They found that only ULBT showed
significant correlation with failure of the PLMA
insertion6. Ramachandran et al. demonstrated that
male gender, poor dentition and reduced thyromental
distance of <6 cm to be independent risk factors for
failed LMA insertion1.
Our study aimed to identify the clinical
parameters and bedside assessments that will be
useful as predictive factors in predicting failed PLMA
insertion.

Materials and Methods
Study approval was obtained from the Research
Committee of Department of Anaesthesiology &
Intensive Care, Universiti Kebangsaan Malaysia
Medical Centre (UKMMC), Medical Research &
Ethics Committee from UKMMC and Medical
Research & Ethics Committee (MREC) under National
Medical Research Register (NMRR), Ministry of
Health Malaysia.
This was a prospective, observational study
which included patients between 18-65 years of age,
ASA physical status I or II and undergoing surgery
under general anesthesia using the PLMA for airway
management. Patients with body mass index (BMI)
more than 35 kg/m², presence of cervical spine
pathology and risk of aspiration were excluded.
Written informed consents were obtained from
patients recruited into the study. PLMA insertion was
conducted by multiple operators, who had a minimum
of 3 years’ experience in PLMA insertion.
Preoperatively, age, gender, weight, height, and
BMI were recorded. Bedside airway assessments
which included modified Mallampati classification9,10,
thyromental distance (TMD), inter-incisor gap (IIG),
neck circumference (NC), Wilson sum score, range
of head and neck movement (HNM), retrognathia,
buck teeth and jaw movement were performed and
recorded (Appendix A). We defined TMD <6 cm as
short TMD11, IIG ≤3cm as small gap1, NC >42 cm as
thick neck12, Wilson sum score ≥2 as higher risk of
difficult insertion10,13 and HNM ≤90 degree as limited
movement10,13. Jaw movement was graded as flexible if
the inter-incisor opening (IO) >5 cm or lower incisors
can be protruded beyond the upper incisors level and
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limited jaw movement was defined as IO ≤5 cm or
lower incisors cannot be protruded beyond the upper
incisors level or just at the upper incisors level.
Appendix A
1. Modified Mallampati classcification
Modified Mallampati classcification by Samsoon and Young
is performed by asking the patient to open his or her mouth
maximally and to protrude the tongue without phonation, while
seated.
Class

Visible structures
(Patient upright, maximal opening of mouth and
protrusion of tongue)

I

Uvula, fauces, soft palate, hard palate

II

Fauces, soft palate, hard palate

III

Soft palate, hard palate

IV

Hard palate alone

2. Thyromental Distance (TMD)
Thyromental Distance (TMD) is measured from the thyroid
cartilage to the bony point of the mentum while the head was
fully extended and the mouth closed in centimeter (cm).
3. Inter-incisor gap (IIG)
Inter-incisor gap (IIG) is assessed by asking each patient to open
the mouth as wide as possible. The distance between upper and
lower incisor at the midline is measured in cm.
4. Neck circumference
Neck circumference is measured at the level of thyroid cartilage
in cm using a flexible measuring tape. Neck circumference was
>42cm in obese patients.

<90kg
90-110kg
>110kg
HEAD AND NECK MOVEMENT
(Angle formed between the positions
of greatest extension and greatest
flexion of the neck)
>90°
~90°
<90°

JAW MOVEMENT
IO: maximum interincisal opening
SLux: Jaw subluxation and maximum
forward protrusion of the lower
incisors beyond the upper incisors.
IO >5 cm or SLux >0
IO <5 cm or SLux = 0
IO <5 cm or SLux <0
RETROGNATHIA
Absent
Moderate
Severe
BUCK TEETH

0
1
2
0
1
2

Absent
0
Moderate
1
Severe
2
Minimum point = 0, maximum points = 10.
Scores ≥ 2 and ≤4 = a possibly difficult intubation;
>4 = often difficult intubation.

Modified Mallampati Classification

5. Wilson sum score
RISK FACTOR
WEIGHT

250

6. Upper lip bite test (ULBT)
Upper lip bite test (ULBT) is done by asking each patient to bite
their upper lip with lower incisor and categorized as
Class I - lower incisor can bite the upper lip above the vermillion
line (picture A);
Class II - lower incisor can bite the upper lip below the
vermillion line (picture B);
Class III - lower incisor cannot bite the upper lip (picture C).
Picture A

Picture B

SCORE POINTS
0
1
2

Picture C

0
1
2
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7. PLMA patient selection and inflation volume
PLMA
size

Patient selection
information

Maximum
inflation volume

1

Neonates up to 5 kg

4ml

1½

5-10 kg

7ml

2

10-20 kg

10ml

2½

20-30 kg

14ml

3

30-50 kg

20ml

4

50-70 kg

30ml

5

70-100 kg

40ml

Teleflex Medical, Ireland. Copyright © 2015 Teleflex
Incorporated
Appendix B
Standard formula for different test for data analysis
Term

Actual

Predicted

True-positive (TP)

Failed

Failed

False-positive (FP)

Successful

Failed

True-negative (TN)

Successful

Successful

False-negative (FN)

Failed

Successful

Sensitivity:
Percentage of correctly predicted failed PLMA insertion as a
proportion of all insertions that were truly failed. TP/(TP + FN)
Specificity:
Percentage of correctly predicted successful PLMA insertion as
a proportion of all insertions that were truly successful. TN/(TN
+ FP)
Positive Predictive Value (PPV):
Percentage of correctly predicted failed PLMA insertion as a
proportion of all predicted failed insertions. TP/(TP + FP)
Negative Predictive Value (NPV):
Percentage of correctly predicted successful PLMA insertion as
a proportion of all predicted successful insertions. TN/(TN +
FN)

Patients were fasted for at least 6 hours prior to
general anesthesia and no sedative premedication was
given. In the operating theatre, routine monitoring
was applied, including pulse oximetry, noninvasive
blood pressure and electrocardiography. Anesthesia
was conducted in the supine position with the head
in an optimal intubating position. The size selection
of the PLMA was based on the manufacturer’s
recommendation. A size 3 PLMA was used for patients
less than 50 kg; a size 4 PLMA was used in patients
50-70 kg; and a size 5 PLMA was used in patients

more than 70 kg14. Minor variations to the sizing of the
PLMA was allowed at the discretion of the attending
anesthetist. The back surface of the PLMA was
lubricated with water-soluble lubricant. The PLMA
was mounted on the dedicated metal introducer and the
cuff was completely deflated before insertion.
Prior to induction of anesthesia, patients
were pre-oxygenated with 100% oxygen at 6 L/
min. Intraveneous (IV) fentanyl 2 mcg/kg and IV
propofol 2.5 mg/kg were administered, followed by
IV atracurium 0.5 mg/kg to facilitate PLMA insertion.
Patients were manually ventilated with sevoflurane in
100% oxygen at the flow of 6 L/min for 3 minutes to
achieve minimum alveolar concentration (MAC) of
1.0-1.2. The optimum insertion condition of PLMA
achieved when the patient was apneic with relaxed jaw
and no response to jaw thrust15. PLMA was inserted by
using the dedicated metal introducer and advanced into
the hypopharynx until resistance was felt14. The cuff
was inflated with air according to the recommended
inflation volume from the manufacturer until an
effective airway was established14.
Only two attempts of insertions were allowed.
Number of attempts was recorded and the ease of
insertion for the attempt was graded by the operator
as easy for smooth insertion or difficult if there was
any resistance felt. Failed insertion was defined by
the presence of any of the following criteria: failure
to advance the PLMA into the pharynx; or PLMA
malposition (air leaks despite cuff inflation); or
ineffective ventilation (maximum expired tidal volume
<6 ml/kg)6; or the need of conversion into endotracheal
intubation for any reasons during any period of
the attempt and attempts of more than 2 times. A
successful PLMA insertion was defined as absence
of oropharyngeal air leak at an airway pressure of 20
cmH2O (detected by listening over mouth)16, bilateral
equal breath sound on chest auscultation, the absence
of air influx in the gastrointestinal tract (detected by
listening with a stethoscope over the epigastrium)16,
presence of a normal rectangular shaped capnogram,
able to ventilate with an expired tidal volume of >6
ml/min. The choice of airway management following
failed PLMA insertion was at the discretion of the
attending anesthetist.
The predictive factors studied included modified
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Mallampati classification, TMD, IIG gap, NC, Wilson
Sum score, range of HNM, retrognathia, buck teeth
and jaw movement. Two outcomes were studied,
successful and failed attempts. According to Peduzzi
et al. for number of events per variable (EPV) of 10 or
greater, no major problems or bias occur17. Thus, with
9 predictive factors and 2 outcomes studied, sample
size estimated was 180 samples.
The data was analyzed with SPSS version 20.
Demographic data was presented as mean (standard

deviation, range) and evaluated using the Student
t tests. The p-values of the preoperative data for the
categorical variables were calculated using Pearson
chi-square or Fisher exact test, while Student t tests
for continuous variables. A value of p <0.05 was
considered statistically significant. The predictive
factors were further analyzed using multivariate
analysis and expressed as odds ratio as well as further
test to evaluate the sensitivity, specificity, positive
predictive value (PPV), and negative predictive value
(NPV) of each factors according to standard formulas.

Table 1:
Demographic data of the patients.

PLMA insertions (n=181)
Successful

Failed

(n=172)

(n=9)

*p value

Age

35.8±12.7

35.9±18.7

0.991

Weight

65.1±12.3

58.7 ±7.4

0.054

Height

161.4±8.0

157.3±9.9

0.134

BMI<30

149(86.6)

9(100)

0.606

BMI≥30

23(13.4)

0(0.0)

Gender

0.490

Male

71(41.3)

5(55.6)

Female

101(58.7)

4(44.4)

Race

0.174

Malay

112(65.1)

4(44.4)

Chinese

22(12.8)

1(11.1)

Indian

28(16.3)

2(22.2)

Others

10(5.8)

2(22.2)

ASA

1.000

I

129(75)

7(77.8)

II

43(25)

2(22.2)

*p values calculated using Pearson chi-square or Fisher exact test for categorical variables and Student t test for continuous variables.
Values for continuous variables were expressed in mean ± standard deviation and for categorical variables were expressed in n (%).
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Table 2
Predictive factors for successful/failed PLMA insertion
Predictive

Sucessful

Failed

Factors

(n = 172)

(n = 9)

TMD

95% CI
*p value

OR

lower

upper

^ p value

7.250

1.459

36.036

0.015

16.105

3.719

69.739

0.000

0.210

<6 cm

35(20.3)

0(0.0)

≥6 cm

137(79.7)

9(100)

IIG

0.733

≤3 cm

6(3.5)

0(0.0)

>3 cm

166(96.5)

9(100)

NC

0.625

≤42 cm

163(94.8)

9(100)

>42 cm

9(5.2)

0(0)

Wilson Sum Score

0.493

<2

109(63.4)

7(77.8)

≥2

63(36.6)

2(22.2)

HNM

0.695

>90degree

165(95.9)

9(100)

≤90degree

7(4.1)

0(0.0)

Buck teeth

0.066

absent

165(95.9)

7(77.8)

present

7(4.1)

2(22.2)

Retrognathia

0.733

absent

166(96.5)

9(100)

present

6(3.5)

0(0.0)

Jaw movement

0.009

flexible

56(32.6)

7(77.8)

limited

116(67.4)

2(22.2)

Mallampati

0.076

I

108(62.8)

9(100)

II

63(36.6)

0(0.0)

III

1(0.6)

0(0.0)

Ease of insertion

0.000

Easy

135(89)

3(33.3)

Difficult

19(11.0)

6(66.7)

Values for categorical variables were expressed in n (%)
* p values calculated using Pearson chi-square or Fisher exact test for categorical variables and Student t test for continuous variables
OR: odds ratio
CI: confidence interval
^ p values calculated with logistic regression analysis
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The flexible jaw movement assessment showed
77.78% sensitivity and 67.44% specificity in predicting
failed Results

PLMA insertion (OR: 45.946, 95% CI: 5.982-352.887,
p = 0.000).

There were 181 patients enrolled into this study.
The demographic data included age, weight, height,
BMI, gender and race and were normally distributed
and statistically comparable (Table 1). On the first
attempt of PLMA insertion, 35(19.34%) patients
failed PLMA insertion and 146(80.66%) patients had
successful PLMA insertions. There were 9(4.97%)
failure of PLMA insertions after two attempts while,
172(94.03%) PLMA insertions were successful.

Discussions

Our study showed that patients with flexible jaw
movement had 7 folds more risk to have failure of
PLMA insertion (OR: 7.250, 95% CI: 1.459-36.036, p =
0.015). No other predictive factors showed statistically
significant association to failure of PLMA insertion
(Table 2). It also showed that patients who had difficult
insertion had 16 folds more risk of insertion failure
(OR: 16.105, 95% CI: 3.719-69.739, p = 0.000).

We evaluated the modified Mallampati
classification, TMD, IIG, NC, range of HNM,
retrognathia, buck teeth, jaw movement as well
as ease of insertion as predictive factors for failed
PLMA insertion. The failure rate for first attempt of
PLMA insertion in this study was 19.34% and were
comparable to previous studies by Hwang et al and
Brimacombe et al5,18. Only 2 attempts of insertions
were allowed in our study and the overall failure rate
of PLMA insertion was 4.97% while Jun et al and
Brimacombe et al reported failure rate of 3.90% and
2% respectively after 3 attempts of insertion4,5.

PLMA insertion. It had a positive predictive
value (PPV) of 11.11% while the negative predictive
value (NPV) was 98.31%. Difficult insertions showed
a sensitivity of 66.67% and high specificity of 88.95%
for failed PLMA insertion. Its PPV was 24% and NPV
was 98.08% (Table 3).

Our study demonstrated that flexible jaw
movement was an independent predictor for failed
PLMA insertion. It has been reported that it is possible
to insert a supraglottic airway device through an interincisor gap of <3 cm and a successful insertion has
been reported in patients with <2 cm mouth opening19.
Thus, we postulated that the degree of jaw protrusion
was the main component that affected the PLMA
insertion in our study.

Further analysis on multiple logistic regressions
adjusted these two factors to age, gender, BMI,
TMD and NC showed that flexible jaw movement
and difficult PLMA were significant independent
risk factors for failed PLMA insertion. Patients with
flexible jaw movement had 15 folds more likely to
failed PLMA insertion (OR: 15.107, 95% CI: 1.831124.674, p = 0.012) and risk of failed PLMA insertion
increased to 45 folds with patients who had difficult

Both the assessments of lower jaw protrusion and
upper lip bite tests (ULBT) are clinically used to assess
temporo-mandibular joint function and prognathic
ability18. ULBT is a clinical assessment used to assess
the range of free movement of the mandibular and the
architecture of the teeth concurrently20. It is categorized
as Class I, Class II and Class III, describing less
flexible lower jaw movement as the grading increases.
Jun et al demonstrated that ULBT Class I was an

Table 3
Sensitivity, specificity, positive predicted value and negative predictive value for PLMA risk factors
Predictive/risk factors

Sensitivity

Specificity

PPV

NPV

Flexible Jaw Movement

77.78

67.44

11.11

98.31

Difficult insertion

66.67

88.95

24.00

98.08

All values were express in percentage (%)
PPV: positive predicted value
NPV: negative predictive value
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indication of difficult PLMA insertion4. Similarly, our
study demonstrated that failure of PLMA insertion
was significantly higher in patients with flexible jaw
movement. It also demonstrated moderate sensitivity
and specificity in predicting failed PLMA insertions.
However, there are no available data to date to compare
these findings.
The PLMA insertion in this study was graded
by the operators as easy or difficult. Although it was
a subjective evaluation and varies between different
operators, a difficult PLMA insertion was shown to be
a good indicator for failed insertion. The risk of PLMA
insertion failure was higher when the insertion was
graded as difficult.
Brain et al. suggested that the more ‘anterior’
the larynx, the easier it is to insert the laryngeal
mask which will be placed behind it21. If the larynx
is more posterior, it will be easier to intubate but
proper placement of the laryngeal mask may be more
difficult19. This may suggest that, when intubation is
difficult the use of the laryngeal mask may be easy
and vice versa21. In our study, all patients who failed
PLMA insertion were intubated. Intubation in all these
patients were not difficult with 5 out of 9 patients
had Cormack Lehane score of I while another 4 had
Cormack Lehane score of II. Among the 9 patients
who failed PLMA insertion in our study, 7 had flexible
jaw movement (77.78%) and 6 was graded as difficult
insertion (66.67%).
Other bedside airway assessments evaluated in our
study were modified Mallampati classification, TMD,
IIG, NC, range of HNM, retrognathia, buck teeth and
Wilson Sum score. None of these factors demonstrated
significant association with failed PLMA insertion.
This was consistent with the result from Jun et al4.
Their study reported that BMI, modified Mallampati
classification, TMD and HNM were unable to predict
difficult PLMA insertion. Similarly, Ramachandran et
al. reported that modified Mallampati classification,
reduced mouth opening, reduced neck movement did
not predict failed LMA insertion1.
There were few limitations in this study. First,

most of the patients included in our study were young
adult patients with mean age of 35 and morbidly
obese patients (BMI >35 kg/m²) were excluded as
they are at risk of aspiration. Thus, the result of this
study should not be extrapolated to the pediatric,
elderly or obese patients. Second, we did not assess
or confirm the PLMA position with a fiber-optic scope
as our successful PLMA insertions were assessed
clinically. Fibre-optic assessment of successful
PLMA positioning is not routinely performed in our
clinical setting. Chen et al. reported, that there was no
difference between fibre-optic bronchoscope guided
and introducer tool assisted PLMA insertions, in
achieving correct positioning, with the latter technique
was significantly quicker6. Jun et al. demonstrated that
52% of patients had suboptimal PLMA position despite
successful PLMA insertion4 and perfect positioning
is not necessary for maintaining satisfactory airway
function17. Third, the PLMA attempts were conducted
by multiple operators. The grading of easy and difficult
was subjective and may vary between different
operators despite all of them have more than 3 years
of experience in PLMA insertions. Lastly, we did not
perform an alternative method of PLMA insertion such
as digital assisted, rotational or bougie-assisted, when
the PLMA insertion failed the second attempt. All of
the patients were intubated.

Conclusion
We concluded that flexible jaw movement was
an independent predictive factor for failed PLMA
insertion with moderate sensitivity and specificity,
while difficult PLMA insertion was a strong indicator
of PLMA insertion failure.
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Brief Communication: Celiac And Superior
Mesenteric Arterial Calcifications Are Prevalent
In Patients With Supratherapeutic International
Normalized Ratio
Deepak Gupta1 and Sarwan Kumar2

Abstract
Background: Common cause of supratherapeutic international normalized ratio (INR) is
poor dietary intake of vitamin K by patients on warfarin. There is a vicious cycle wherein poor
vitamin K levels in vivo can cause or worsen atherosclerosis while visceral artery atherosclerosis
itself may interfere with adequate vitamin K absorption due to malabsorptive gastrointestinal tract.
Objectives: To assess the institutional prevalence of radiologically evident atherosclerotic
calcifications of abdominal aorta and its visceral branches among supratherapeutic INR patients at
our university hospital.
Materials and Methods: For this retrospective study, electronic medical records (EMR) for
all patients aged 18 years and above were reviewed if they were managed for supratherapeutic INR
(INR > 5.0) at our university hospital during one-year period, 2013. Supratherapeutic INR patients’
EMR were accessed to delineate the patients who had any abdominal radiography of abdominal
aorta and its branches during the two-year span, July 2012 to June 2014, to analyze evidence of
abdominal aortic system’s atherosclerosis (calcifications).
Results: A total of 108 supratherapeutic INR patients’ EMR were analyzed. Visceral artery
(celiac-superior mesenteric) calcifications were present in 51% patients with supratherapeutic INR.
Among the patients with visceral artery calcifications (n = 55), both arterial systems were often
involved with celiac artery’s origin (91%), mesenteric artery’s origin (64%), superior mesenteric
artery’s main trunk and branches (42%) and celiac artery’s main trunk and branches (20%) in the
descending order of observable calcifications’ prevalence.
Conclusion: Prevalence of visceral artery calcifications in patients with supratherapeutic
INR expects increased awareness among physicians to explore visceral artery atherosclerosis as
underlying cause for poor vitamin K intake and uptake without overlooking the concurrent need
for appropriately up-adjusted vitamin K requirements to potentially prevent the incidence of newonset atherosclerotic calcifications or the worsening of pre-existent ones.
Keywords: Celiac Artery Calcification; Mesenteric Artery Calcification; Supratherapeutic
INR; Vitamin K; Warfarin.

1
2

MD, Clinical Assistant Professor, Anesthesiology, Wayne State University/Detroit Medical Center, Detroit, Michigan,
United States.
MD, Assistant Professor, Internal Medicine, Wayne State University, Detroit, Michigan, United States.
Corresponding Author: Dr. Deepak Gupta, Clinical Assistant Professor, Anesthesiology, Wayne State University/Detroit
Medical Center. Box No. 162, 3990 John R, Detroit, MI 48201, United States. Phone: 1-313-745-7233, Fax: 1-313-9933889. E-mail: dgupta@med.wayne.edu

257

M.E.J. ANESTH 25 (3), 2018

258
Introduction
Supratherapeutic international normalized ratio
(INR) is one of the common concerns when patients’
anticoagulation is being managed with warfarin, a vitamin
K antagonist1. Common cause of supratherapeutic
INR is poor dietary intake of vitamin K by patients
on warfarin and it is recommended to ensure nonfluctuating daily amounts of dietary vitamin K to avoid
non-therapeutic (subtherapeutic or supratherapeutic)
INR levels2. There is evidence that poor vitamin K
levels in vivo can cause or worsen atherosclerosis3-9
especially in major arteries like abdominal aorta.
Additionally, visceral artery atherosclerosis itself may
interfere with adequate vitamin K absorption due to
malabsorptive gastrointestinal tract10-12. Therefore, for
further exploration into this vicious cycle of upper
gastrointestinal tract pathophysiology interacting with
vitamin K, this retrospective study was designed with
primary objective to assess the institutional prevalence
of radiologically evident atherosclerotic calcifications
of abdominal aorta and its visceral branches among
supratherapeutic INR patients at our university hospital.

Materials and Methods
After institutional review board approval for
retrospective study with waived consent, electronic
medical records (EMR) for all patients aged
18 years and above were reviewed if they were
managed for supratherapeutic INR (INR > 5.0) at
our university hospital during one-year period, 2013.
Supratherapeutic INR events’ list was tabulated after
extracting data from institutional EMR business
system application tools/services. Subsequently, these
supratherapeutic INR patients’ EMR were accessed
to delineate the patients who had any abdominal
radiography of abdominal aorta and its branches
during the two-year span, July 2012 to June 2014, i.e.,
six-months on either side of the year, 2013. Thereafter,
if abdominal radiography was readable per limitedly
experienced eyes of non-radiologist authors, EMR
of such supratherapeutic INR patients were analyzed
for patients’ age, gender and body mass index (BMI),
highest INR value achieved, and evidence of abdominal
aortic system’s atherosclerosis (calcifications) along
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with any other intra-abdominal vascular pathology.
Any documented gastrointestinal symptoms around
the time of supratherapeutic INR were also recorded:
reported weight loss; abdominal pain inclusive of
postprandial pain and postprandial fullness; poor oral
intake inclusive of aversion to food, loss of appetite,
odynophagia and critical/terminal illness; nausea,
vomiting and diarrhea; and other symptoms like
constipation, bleeding per rectum and jaundice.

Statistical Analysis
The primary outcome of our analyzed data was
to quantify prevalence of atherosclerotic calcifications
of abdominal aorta and its visceral branches in
supratherapeutic INR patients. Analysis of variance
(ANOVA) for continuous data and Fisher’s exact test
for categorical data allowed the comparison between
patients with observable intra-abdominal arterial
calcifications and patients with non-observable intraabdominal arterial calcifications so as to decipher
p-value < 0.05 (if any) for statistical significance.

Results
There were 372 recorded incidents of INR > 5.0
during the study period, 2013. Among these incidents,
there were 262 unique financial numbers for hospital
visits signifying that many financial numbers had
multiple INR > 5.0 incidents. Subsequently, it was
noted that overall there were only 195 unique patients
having these 372 incidents of INR > 5.0 spread over
262 unique visits to our hospital. Essentially, during
2013, there were multiple patients who had multiple
hospital visits during which they had multiple INR >
5.0 incidents (Figure 1).
During the corresponding two-year span, July
2012 to June 2014, 54 patients did not have any
abdominal radiography while 23 patients only had
abdominal ultrasonography and 10 patients’ abdominal
radiography was incomplete/unreadable per the
limitedly experienced eyes of non-radiologist authors.
Due to logistic reasons, experienced radiologists were
not able to get involved in our study. Therefore, a
total of 108 patients’ EMR were finally analyzed for
comparison wherein computed tomography (CT)

Vascular Calcification And Supratherapeutic INR

images of abdominal aorta and its visceral branches
were clearly decipherable by the non-radiologist
authors (Figure 1).
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As detailed in Table 1, visceral artery (celiacsuperior mesenteric) calcifications were present in
51% patients with supratherapeutic INR. Although the

Fig. 1
Patients’ Flow Diagram

M.E.J. ANESTH 25 (3), 2018

260

Deepak Gupta and Sarwan Kumar

symptoms were commonly (constipation and jaundice)
to very commonly (abdominal pain, poor oral intake,
nausea, vomiting and diarrhea) present around the time
of recorded highest INR but their prevalence were not
significantly different whether patients’ radiography
demonstrated visceral artery calcifications or not.

patients with visceral artery calcifications were older
aged (P < 0.001), the more commonly evaluated upper
abdominal images of CT-Thorax among younger
patients (P = 0.03) might not have captured visceral
artery calcifications distally. Among the patients with
visceral artery calcifications (n = 55), both arterial
systems were often involved with celiac artery’s origin
(91%), mesenteric artery’s origin (64%), superior
mesenteric artery’s main trunk and branches (42%)
and celiac artery’s main trunk and branches (20%)
in the descending order of observable calcifications’
prevalence. Although 4% patients had coexistent
abdominal artery dissection, the severity of visceral
artery calcifications was not graded among the
remaining patients because of limitedly experienced
eyes of non-radiologist authors. The gastrointestinal

Discussion
Our results indicate that supratherapeutic
INR may serve as a prelude to investigate the
presence of potentially under-diagnosed (though
variably prevalent12-13) visceral artery pathologies.
Supratherapeutic INR may also prompt providers
to investigate whether vitamin K absorption being
affected by visceral artery pathologies’ related

Table 1
Patients characteristics. Data is presented as mean ±SD or percentage (%)
Patients Without
Obvious Abdominal
Aorta Disease
(n = 41)

Patients With Obvious Abdominal
Aortic Disease Without Involving
Celiac-Superior Mesenteric
Arterial System
(n = 12)

Patients With Obvious
Abdominal Aortic Disease
Involving Celiac-Superior
Mesenteric Arterial System
(n = 55)

P-Value

Age (in years)

49.9 ±12.1

61.1 ±11.5

67.1 ±11.9

< 0.001

Gender (F/M)

25/16

4/8

36/19

0.12

32 ±10.6

26.4 ±7.6

28.3 ±7.7

0.07

Multiple Admissions

22%

8%

22%

0.65

Highest INR Across
Study Year (2013)

7.2 ±1.8

7.1 ±1.9

7 ±1.5

0.85

CT-Thorax’s Upper
Abdomen

34%

0%

20%

0.03

Characteristic

Body Mass Index (kg/m2)

Gastrointestinal Symptoms Around The Time of Highest INR
Reported New Weight
Loss

5%

8%

0%

0.08

Abdominal Pain

15%

8%

11%

0.91

Poor Oral Intake

22%

25%

36%

0.32

Nausea

20%

0%

22%

0.22

Vomiting

17%

0%

13%

0.4

Diarrhea

10%

0%

13%

0.6

Constipation

5%

8%

9%

0.67

Bleeding per rectum

7%

0%

0%

0.13

Jaundice

2%

0%

4%

> 0.99

INR: International Normalized Ratio; CT: Computed Tomography.
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gastrointestinal symptoms warrants supra-normal oral
vitamin K requirements11 in such patients. Moreover,
the recurring incidents of supratherapeutic INR in
spite of patients’ and providers’ presumptions about
the adequacy of patients’ oral vitamin K intake may be
indirectly indicating (and “monitoring”) the visceral
artery pathologies’ progression into malabsorptive
states10,12. Finally, when it becomes difficult to maintain
INR within the therapeutic range, it may be worthwhile
to explore alternatives to warfarin and other vitamin
K antagonists so that vitamin K can be utilized to its
fullest extent for its beneficial effects against vascular
pathologies (and cardiovascular morbidity)14-15 without
worrying for fluctuating INR (and anticoagulation
efficacy) of calcification-promoting vitamin K
antagonists16-17. It will be interesting to see in the future
whether patients with visceral arterial pathologies,
when sometimes not managed with vitamin K
antagonists18-19, can be indirectly “monitored” by
following-up on supra-normal (not supratherapeutic)
INR levels which may implicate underlying deficient
vitamin K intake in diet and/or its deficient uptake in
gastrointestinal tract20.
Our study has few limitations. It was a
retrospective study wherein, to broaden the inclusion
of supratherapeutic INR patients’ CT images for
research analysis, abdominal radiography was
assessed over a larger window (two-year span) rather
than limiting to the time around supratherapeutic INR
that could have decreased the number of analyzed CT
images. Therefore, it could not be clarified whether
variable-onset and variably-progressing visceral
artery calcifications were caused by or resulted in
vitamin K deficiency. Future prospective research
investigations by primary care physicians may have
better opportunity to explore the visceral artery
pathologies prior to initiating vitamin K antagonists and
thereafter, with the help of hospitalists and critical care
physicians, monitoring the incidence or progression
of visceral artery pathologies when INR levels
become supratherapeutic in these closely followed-up
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patients. Educating primary care physicians along with
hospitalists and critical care physicians in radiologistssupervised short training programs may help providers
to screen and follow-up on patients’ visceral arteries
with the help of abdominal ultrasonography21 at bedside
or in clinic. Our deficiencies as non-radiologists
prevented our exploration into potential visceral
artery pathologies among our patients who only had
abdominal ultrasonography (n = 23). This could
have been prevented if we had overcome our logistic
limitations to involve specialist radiologists into our
research. The involvement of specialist radiologists
would have additionally helped the evaluation in
visceral artery calcifications’ graded quantification22-23
among our patients thereby accruing more appropriate
clinical relevance to the visceral artery calcifications
deciphered by our limitedly experienced eyes as nonradiologists. However, these limitations should not
deter future prospective research collaborations among
primary care physicians, hospitalists and critical care
physicians trained in abdominal ultrasonographybased evaluation of abdominal aorta and its visceral
branches for pathologies. Although CT imaging may
be better at deciphering vascular pathologies24, noninvasive and radiation-free ultrasonography-based
screening and follow-up may be logistically better,
more cost-effective and safer especially when repeated
imaging may be warranted over time.

Conclusion
Prevalence of visceral artery calcifications in
patients with supratherapeutic INR expects increased
awareness among physicians to explore visceral
artery atherosclerosis as underlying cause for poor
vitamin K intake and uptake without overlooking the
concurrent need for appropriately up-adjusted vitamin
K requirements to potentially prevent the incidence
of new-onset atherosclerotic calcifications or the
worsening of pre-existent ones.
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Combination of Dexmedetomidine
plus Remifentanil for Sedation
during Awake C-MAC Videolaryngoscopyassisted Nasotracheal Intubation
Zarzava Eirini1, Stachtari Chrysoula1, Koraki Eleni1,
Stamatopoulou Maria1, Patsepas Panagiotis1,
Chatzinikolaou Despoina1 , Chatzopoulos Stavros2,
and T rikoupi A nastasia 1

Abstract
Aim: Evaluation of the effects of dexmedetomidine plus remifentanil on sedation rate,
intubation and hemodynamic changes in patients scheduled for awake intubation using C-MAC
videolaryngoscope.
Methods: Sixty patients with anticipated difficult intubation and scheduled for elective
maxilla-facial surgery with a plan for awake intubation. Patients were randomly divided in two
Groups. Patients in remifentanil Group received 10mcg/kg/hr remifentanil i.v. and in remifentanildexmedetomidine Group 1mcg/kg/hr dexmedetomidine i.v. plus 8mcg/kg/hr remifentanil i.v.
Awake nasal intubation was performed using C-MAC videolaryngoscope. Ramsay sedation scale,
intubation score, adverse events and patient satisfaction score were recorded. Oxygen arterial
blood saturation, systolic and diastolic arterial pressure, heart rate and bispectral monitor index
were assessed at five-time points: 2min before drug administration (T1), 10min after drug infusion
(T2), pre-intubation (T3), at intubation (T4) and 2 min after intubation.
Results: SPO2 was significantly higher in Group RD compared to Group R at T4 (P<0.05)
and T5 (P < 0.01). SAP at T2, T3, T4, T5 (P<0.01), DAP at T5 (P<0.01) and BIS at T2 (P<0.001),
T4 (P<0.05) and T5 (P<0.05) were significantly higher in Group R compared to Group RD. No
statistically significant differences were observed in Ramsay sedation scale (P = 0.319), vocal
cords movement (P = 0.096), cough (P = 0.351), intubation comfort (P = 0,318), adverse events,
recall incidences (P = 0,584), patient satisfaction score (P = 0,538) and heart rate (P = 0.082)
between Groups.
Conclusion: Combination of dexmedetomidine with remifentanil should be considered
to achieve good intubating conditions, without hemodynamic changes and increased risk of
desaturation than remifentanil alone for awake C-MAC video-assisted intubation.
Keywords: awake intubation, video-laryngoscope, dexmedetomidine, remifentanil.
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Introduction
Safe airway management is one of the
anesthesiologist’s responsibilities. Awake intubation is
a reliable technique to manage patients with expected
difficult airway and it could be performed using either
a fiberoptic bronchoscope or a video laryngoscope1.
Videolaryngoscopy-assisted tracheal intubation has
extensively been applied in airway management
because of significant advantages, such as improved
laryngeal visualization without the need for
aligning 3 airway axes, easy identification of airway
anatomical structures by high-quality airway images
and multi-person visualization feature can facilitate
communication and cohesion of a team2.
Experience with awake intubation is not easily
acquired, and success of the procedure is also highly
dependent on adequate preparation and sedation
techniques3. Effective sedation is important during the
procedure in order to relief patient’s discomfort and
provides proper amnesia, without impairing ventilation
and depressing cardiovascular function. The goal is to
allow the patient to be responsive and co-operative4.
Different protocols for sedation have been shown
to improve the success rate of awake intubation.
Several sedative agents have been used successfully
for conscious sedation, such as midazolam, fentanyl,
remifentanil, propofol and ketamine. However, these
agents can be associated with cardiovascular or
respiratory adverse effects, due to, application doses,
time of administration and patient physical status.
Dexmedetomidine is a selective alpha-2adrenoceptor agonist that can cause sedation,
anxiolysis, amnesia, analgesic sparing, reduced
salivary secretion and minimal respiratory depression5;
this might be valuable for sedation during awake
intubation. Moreover, dexmedetomidine has been
shown to attenuate cardiovascular responses to
laryngoscopy and intubation, thereby reducing the
need for perioperative opioid6.
Some authors successfully used dexmedetomidine
as a single agent for sedation during awake intubation
and others combined it with other agents as a trial
to improve its sedation criteria. The combination of
dexmedetomidine with remifentanil was not used
before. The advantages of remifentanil for awake
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intubation include the following: it is ultra-short acting
with a constant half-life, it has antitussive effects which
help prevent coughing with tracheal manipulation, it is
reversible with an antagonist, and finally, it attenuates
cardiovascular responses to airway manipulation.
The shortcomings of remifentanil include undesirable
side effects, such as bradycardia and respiratory
depression7.
We hypothesized that the addition of remifentanil
to dexmedetomidine could improve the sedative criteria
of dexmedetomidine, without the need to increase the
dose of dexmedetomidine or remifentanil, which may
be associated with airway compromise and other side
effects. The study was designed to evaluate the effects
of combination of dexmedetomidine plus remifentanil
on sedation rate, intubation and satisfaction scores,
hemodynamic changes and adverse events, in patients
scheduled for awake intubation using C-MAC
videolaryngoscope.

Methods
The study was approved by the Scientific
and Ethics committee of G. Papanikolaou Hospital
(protocol number: 24/14-1-2016, date of approval:
3th meeting: 24-2-2016). Patients who required nasal
tracheal intubation because of a surgical procedure
and presented with an anticipated difficult intubation
were included. We informed all the patients about the
particular study related risks and written informed
consent for participation in the research study was
obtained before the procedure.
A thorough preanesthetic evaluation was done
and patients with allergy to study drugs, severe
cardiopulmonary disease, psychiatric disease,
coagulation disorders, baseline heart rate lower than
60bpm or atrio-ventricular block in electrocardiogram,
pregnant women, use of an α2 adrenoreceptor agonist
or antagonist within the previous 14 days and patients
unable to communicate effectively were excluded
from the study. During the preoperative evaluation,
an extensive airway examination was performed
and the difficulty of the laryngoscopy or intubation
procedure was recorded. Intubations were expected to
be difficult if the patients fulfilled one of the following
criteria: Mallampati score >3; a documented history of

Dexmedetomidine plus remifentanil during awake intubation using C-MAC

a difficult intubation; jaw fractures; an obstacle for a
standard intubation like tumour or swelling and mouth
opening less than 3 fingers.
Sixty patients, with American Society of
Anesthesiologists (ASA) physical status I-III, between
18 and 80 years scheduled for elective maxilla-facial
surgery with a plan for awake nasal videolaryngoscope
intubation were enrolled in a prospective randomized
double-blinded trial. The randomization was achieved
by random number table using a sealed envelope
technique. Patients were randomly divided in two
Groups. Patients in remifentanil Group (Group R, n
= 30) received 10mcg/kg/hr remifentanil (Ultiva®,
GlaxoSmithKline, London, United Kingdom) i.v.
and patients in remifentanil-dexmedetomidine Group
(Group RD, n = 30) received 8mcg/kg/hr remifentanil
i.v. and 1mcg/kg/hr dexmedetomidine (Dexdor®,
Orion Corporation, Espoo, Finland) i.v.
On the morning of the study, the patients were
admitted to the operating room and were monitored
with electrocardiogram, invasive blood pressure,
pulse oxymetry and bispectral index monitor. Baseline
values were recorded. All patients received oxygen by
nasal cannula (3 L/min) and gel lidocaine 2% topically
in both nasal orifices. All patients were premedicated
with 2mg i.v midazolam. The patients were in supine
position with their head placed on a headrest. All
patients received a continuous infusion of their
respective drug via syringe pump system (Perfusor®
Space, B.Braun, Melsungen, Germany) 10 minutes
before intubation and during intubation.
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inserted into the lower nasal duct and was advanced
into the nasopharynx. Then, the videolaryngoscope
with standard Macintosh blade size 4 (C-MAC
8403ZX; Karl Storz GmbH, Tuttlingen, Germany) was
introduced in the midline of the patient’s oral cavity,
and then advanced into the pharynx until an adequate
view of the larynx was obtained. The tracheal tube that
had been loaded in the nose was advanced through the
vocal cords into the trachea and the cuff was inflated.
To optimise tracheal intubation, the anesthetists were
allowed to use external manipulation of the larynx and/
or a Magill forceps, either alone or in combination.
After confirmation of the placement of the tracheal
tube in the trachea by detection of continual endtidal carbon dioxide, the intubation was considered
successful.
The following parameters (primary outcomes)
were assessed for evaluating intubation: degree of vocal
cords movement (1 = open, 2 = moving, 3 = closing,
4 = closed), degree of cough (1 = none, 2 = slight, 3 =
moderate, 4 = severe) and degree of patient intubation
comfort (1 = no reaction, 2 = slight grimacing, 3
= moderate grimacing, 4 = severe grimacing, 5 =
defensive movement of head and hands). In addition,
patient’s conscious level was assessed by Ramsay
sedation scale (RASS) 10min after drug infusion.

For airway anesthesia, lidocaine 10%
(Xylocaine® SPR 10%, Aspen Pharma Trading Ltd,
Dublin, Ireland) metered spray was applied directly
on the surface of the tongue. Moreover, the patient
gargled 2% lidocaine (Xylocaine® Gel 2%, Aspen
Pharma Trading Ltd, Dublin, Ireland) and were asked
to keep the lidocaine in their mouth for as long as
possible before swallowing. The procedure of airway
anesthesia was repeated 3-4 times during the 10min of
drug infusion.

Secondary outcome measurements included:
oxygen saturation, systolic blood pressure, diastolic
blood pressure, heart rate and bispectral index. These
measurements took place at five-time points: 2min
before drug administration (T1), 10min after drug
infusion (T2), pre-intubation (T3), at intubation
(T4) and 2 min after intubation. In addition,
any episode of hypertension (SBP>180mmHg),
hypotension (SBP<90mmHg), oxygen desaturation
(<90%), bradycardia (HR<60bpm) and tachycardia
(HR>100bpm) were recorded. Furthermore, at
postoperative follow-up visit patients satisfaction
score (1: excellent, 2: good, 3: fair, 4: poor), recall
incidences and incidence of hoarseness and sore throat
were recorded 8 hours after surgery.

The videolaryngoscope assisted tracheal intubation
was performed according to the manufacturer’s
recommendation. Ten minutes after drug infusion a
north facing polar preformed endotracheal tube (Portex,
Smiths Medical, Minneapolis, Minnesota, USA) was

For blinding the procedure, the study drug
was prepared and provided to the team by another
anesthesiologist and the one who intubate the patient
was different than the one who assessed the mentioned
outcomes.
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Fig. 1
Hemodynamic and BIS comparison between Groups

Changes in SPO2(a), SAP(b), DAP(c), HR(d) and BIS(e) of
the patients receiving remifentanil (Group R) or remifentanildexmedetomidine (Group RD) during intubation. Hemodynamic
parameters were analyzed 2min before drug administration
(T1), 10min after drug infusion (T2), pre-intubation (T3), at
intubation (T4) and 2 min after intubation. Data are expressed as
mean ± standard deviation. SPO2: Saturation of Peripheral
Oxygen, SAP: systolic blood pressure (mmHg), DAP: diastolic
blood pressure (mmHg), HR: heart rate (b/min), BIS: bispectral
index
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Table 1
Demographic and clinical characteristics of study patients
Group R
(n = 30)

Group RD
(n = 30)

P-value

Age (years)

53,3 ± 14,22

52,8 ± 14,07

0.892

Height (cm)

166,8 ± 7,44

166,03 ± 8,1

0.325

Weight (kg)

82,3 ± 33,07

75,67 ± 22,88

0.370

BMI (kg/m2)

29,57 ± 8,74

27,27 ± 7,56

0.280

Gender (Male)
(Female)

17 (56,7%)

13 (43,3%)

13 (43,3%)

17 (56,7%)

1

3 (10%)

6 (20%)

2

16 (53,3%)

20 (66,7%)

3

11 (36,7%)

4 (13,3%)

1

6 (20%)

5 (16,7%)

2

17 (56,7%)

15 (50%)

3

0

3 (10%)

4

7 (23,3%)

7 (23,3%)

2

7 (23,3%)

11 (36,7%)

3

17 (56,7%)

9 (30%)

4

6 (20%)

10 (33,3%)

No

12 (40%)

12 (40%)

ASA (n, %)

Mallampatti grade (n, %)

Mouth opening (n, %)

Premedication (n, %)

Yes

18 (60%)

0.302

0.095

0.360

0.114

1.000

18 (60%)

Data are presented as mean ± standard deviation or number (proportion, %),
Anesthesiologists.

BMI:

body mass index,

ASA: American Society of

Table 2
Hemodynamic and BIS changes during intubation
Index
SPO2 (%)
SAP (mmHg)

DAP (mmHg)

HR (b/min)

BIS

Group

T1

T2

T3

T4

T5

R

99.37 ± 0.93

97.33 ± 3.62

94.27 ± 5.11

90.87 ± 8.44

98.37 ± 2.3

RD

99.13 ± 1.07

97 ± 4.95

96.33 ± 4.69

94.83 ± 5.87

99.63 ± 1.22

R

143.37 ± 18.54

147.13 ± 26.76

150 ± 18.28

156.23 ± 21.01

122.47 ± 25.5

RD

143.27 ± 19.23

129.83 ± 17.59

133.93 ± 24.83

137.83 ± 28.35

106.77 ± 18.67

R

86.8 ± 14.32

75.8 ± 18.53

76.87 ± 13.94

78.83 ± 18.82

69.93 ± 11.54

RD

86.67 ± 12.65

75.37 ± 18.13

74.8 ± 18.41

78.83 ± 18.26

60 ± 13.68

R

79.73 ± 11.01

79 ±9.06

85.43 ± 17.13

83.6 ± 17.45

67.23 ± 14.14

RD

84.63 ± 18.03

80 ± 12.89

78.57 ± 16.85

83.33 ± 19.88

72.87 ± 14.72

R

96.57 ± 1.94

95.77 ± 2.56

92.73 ± 5.19

90.9 ± 7.06

52.23 ± 15.88

RD

97.73 ± 1.14

89.33 ± 7.9

89.67 ± 7.68

85.73 ± 11.97

43.87 ± 11.53

0.022

0.005

0.043

0.082

0.049

Data are presented as mean ± standard deviation. T1:2min before drug administration, T2: 10min after drug infusion, T3: pre-intubation
T4: at intubation and T5: 2min after intubation. SPO2: Saturation of Peripheral Oxygen SAP: systolic blood pressure
(mmHg), DAP: diastolic blood pressure (mmHg), HR: heart rate (b/min), BIS: bispectral index
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Table 3
Anesthetic data and Intubation scoring

RASS after
10 min sedation (n, %)

Degree of Vocal cords movement
(n, %)

Degree of cough (n, %)

Degree of intubation comfort (n, %)

Group R
(n = 30)

Group RD
(n = 30)

1

0

0

2

3 (10)

0

3

2 (6.7)

3 (10)

4

9 (30)

8 (26.7)

5

16(53.3)

19(63.3)

1

18 (60)

20(66,7)

2

9 (30)

7 (23.3)

3

3 (10)

0

4

0

3 (10)

1

15 (50)

18 (60)

2

7 (23.3)

7 (23.3)

3

5 (16.7)

5 (16,7)

4

3 (10)

0

1

12 (40)

13(43.3)

2

8 (26.7)

9 (30)

3

4 (13.3)

7 (23,3)

4

4 (13.3)

1 (3.3)

5

2 (6.7)

0

p-value

0.319

0.096

0.351

0.318

Data are presented as number (proportion, %), RASS: Ramsey sedation score.

Sample size was calculated based on Type I error
of α = 5% and power = 80% and minimum difference
d = 30%, which was clinically significant in the pilot
study. All quantitative variables are reported as mean
and standard deviation, and qualitative variables are
listed as number (percentage). Age and height data
were compared between the two Groups by Student’s
t-test (2-tailed). Weight and BMI were compared using
the Mann-Whitney test. Gender, ASA physical status
Mallampati scale, mouth opening and premedication,
sedation scale, intubation conditions, adverse events
and postoperative data were compared by Chi-square
test. Linear mixed model was used to evaluate the
difference of oxygen saturation, blood pressure, heart
rare and bispectral index at different time points
between the Groups throughout the study. In all these
evaluations, multiple comparisons were corrected by
Bonferroni method. Statistical Package for Social
Sciences (SPSS, version 19.0; SPSS Inc., Chicago, IL,
USA) was used for all calculations. p values less than
.05 were considered statistically significant.

Results
There were no significant differences between
the two Groups in demographic data and clinical
characteristics (Table 1). Evaluation of SPO2, SAP,
DAP and BIS showed that there is a significant
difference between the Groups during the study (p
< .05). However, HR assessment didn’t revealed a
significant difference between the Groups during the
study (p = .082) [Figure 1d].
SPO2 was significantly higher in Group RD
compared to Group R at T4 and T5 (difference = 3.967,
95% [CI]: .209-7.724, p < .05 and difference = 1.267,
95%, [CI]: .317-2.217, p < .01 respectively). However,
the difference of SPO2 between R and RD Groups was
not significant at T1, T2 and T3 (difference = .233,
95% [CI]: -.285-.752, p = .372, difference = .333,
95% [CI]: -1.908-2.575, p = .767 and difference =
-2.067, 95% [CI]: -4.603-.469, p = .108 respectively)
[Figure 1a]. SAP was significantly higher in Group
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Table 4
Adverse events and postoperative follow up data

a

Group R
(n = 30)

Group RD
(n = 30)

P-value

Hypertension (n, %)

8 (26.7)

5 (16.7)

0.347

Tachycardia (n, %)

5 (16.7)

10 (33.3)

0.136

Hypoxia (n, %)

7(23.3)

5 (16.7)

0.519

Hoarseness (n, %)

2 (6.7)

0

0.150

Postoperative sore throat (n, %)

5 (16.7)

2 (6.7)

0.228

Recall of intubation (n, %)

11 (36.7)

9 (30)

0.584

12(40)/13(43.3)
/5(16.7)/0

16(53.3)/11(36.7)
/3(10)/0

0.538

Satisfaction score 1/2/3/4 (n, %)
based on Chi-Square test. Data are presented as number (proportion, %).

R compared to Group RD at T2, T3, T4 and T5
(difference = 17.300, 95% [CI]: 5.597-29.003, p <
.01, difference = 16.067, 95% [CI]: 4.799-27.334, p <
.01, difference = 18.400, 95% [CI]: 5.504-31.296, p <
.01, difference = 15.700, 95% [CI]: 4.150-27.250, p <
.01 respectively). However, the difference between R
and RD Groups was not significant at T1 (difference =
.100, 95% [CI]: -9.664-9.864, p = .984) [Figure 1b].
DAP was significantly higher in Group R compared to
Group RD for T5 (difference = 9.933, 95% [CI]: 3.39216.474, p < .01). However, the difference between R
and RD Groups was not significant for T1,T2,T3 and
T4 (difference = .133, 95% [CI]: -6.850-7.117, p =
.970,difference = .433, 95% [CI]: -9.043-9.910, p =
.927, difference = 2.067, 95% [CI]: -6.374-10.508, p =
.626 and difference = .000, 95% [CI]: -9.584-9.584, p =
1.000 respectively) [Figure 1c]. BIS was significantly
higher in Group R compared to Group RD at T2, T4
and T5 (difference = 6.433, 95% [CI]: 3.400-9.467, p
< .001, difference = 5.167, 95% [CI]: .089-10.245, p
< .05, difference = 8.367, 95% [CI]: 1.196-15.537, p
< .05 respectively). However, the difference between
R and RD Groups was not significant for T1 and T3
(difference = -1.167, 95% [CI]: -1.313-1.007, p = .069,
difference = 3.067, 95% [CI]: -.319-6.452, p = .075
respectively) [Figure 1e].
All patients underwent successful intubations.
No statistically significant differences were observed
in the sedation scale (p = .319), degree of vocal cords
movement (p = .096), cough (p = .351) and intubation

comfort (p = .318) when comparing Group R and
Group RD (Table 3).
The occurrence of postoperative adverse events
did not differ significantly between the two Groups
(Table 4). No events of hypotension and bradycardia
were reported in this study. Moreover, there were no
significant differences in recall incidences (p = .584)
or patient satisfaction score (p = .538) between the two
Groups (Table 4).

Discussion
Our study indicated that the use of
dexmedetomidine (1mcg/kg/hr) plus remifentanil
(8mcg/kg/min) provides better hemodynamic
stability, bis-assessment sedation and oxygenation
than remifentanil (10mcg/kg/min) alone; however,
this combination achieves intubation scores, recall
incidences, patient satisfaction and adverse effects
similar to that achieved by the use of remifentanil
alone.
Many providers are uncomfortable with
performing awake intubations. There are a variety
of reasons for this discomfort, including lack of
experience and fear that the patient will remember the
intubation and think poorly of their care. Although,
awake intubation can be achieved using local anesthesia
alone, sedation is often required to enable smooth
patient tolerance3. The ideal sedation should blunt
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airway reflexes, attenuate hemodynamic sympathetic
response to intubation and retain spontaneous breathing
through a safe patent airway.

that the use of dexmedetomidine plus ketamine for
AFOI provided better hemodynamic stability and
sedation than dexmedetomidine alone.

Dexmedetomidine and remifentanil are two
sedatives well studied for sedation for awake fiberoptic
intubation (AFOI). Data relative to effectiveness
and side effects of these sedatives for AFOI are
contradictory and the answer if dexmedetomidine or
remifentanil alone is an optimal sedation scheme for
awake intubation is not clear. Coadministration of
dexmedetomidine plus remifentanil, minimizing their
doses and consequently their side effects, while still
providing adequate sedation is an option for awake
intubation.

Another difficulty to compare our findings with
other trials is that, in the majority, the authors use
fiberscopes for awake intubation. Videolaryngoscope
is more rigid than a flexible fiberscope and does
not have a working channel though which local
anesthetic can be administered in a ‘spray-as-you-go’
manner. These differences make manipulations with
videolaryngoscope more stimulating.

The optimum sedation dose for dexmedetomidine
for awake intubation has not been established. The
ideal dose of dexmedetomidine should be high enough
to blunt airway reflexes and achieve good sedation but
not to the extent that results in airway relaxation and
collaps8. A high dose of dexmedetomidine may cause
hypertension, while a lower one may not achieve
adequate sedation. The loading dose of 1 mcg/ kg over
10 min followed by a continuous infusion at 0.5-0.7
mcg/kg/hr is a standard regime for intraoperative use
of dexmedetomidine and is most widely reported in
use for sedation for AFOI9-10. In our study, we did not
administer a loading dose of dexmedetomidine to avoid
respiratory depression and hemodynamic adverse
events associated loading doses of dexmedetomidine.
It is difficult to compare our study protocol
and results with other published studies. One reason
is that there is no trial where dexmedetomidine was
combined with remifentanil. Other combinations
options, with dexmedetomidine and another sedative
or analgesic, in the literature, is fentanyl or ketamine.
Hassan et al.11 study revealed that the addition of a
small dose of fentanyl (1 mcg/kg) to a small dose of
dexmedetomidine (1 mcg/kg) resulted in improvement
of limb movement scores during AFOI at an extent
similar to a high dose of dexmedetomidine (2 mcg/
kg). Increasing the dose of dexmedetomidine (2mcg/
kg) was associated with increased risk of airway
obstruction more than a small dose of dexmedetomidine
or the combination of small doses of both fentanyl and
dexmedetomidine. Moreover, Sinha et al.12 showed

Dexmedetomidine alone was reported by
Abdelmalek et al. in 200713, to be used successfully
for sedation during a series of AFOI in patients with a
difficult airway. In a review, by He et al.14, the authors
concluded that small, limited trials provide weak
evidence to support dexmedetomidine as an option
for AFOI. Counter to this review, two years later, in
2016, a meta-analysis showed that dexmedetomidine
appears to be an effective and well-tolerated agent for
performing awake intubation15. Its use was associated
with better intubation conditions, preservation of
airway patency, and reduced recall of intubation,
as compared with the traditional sedative agents15.
However, the risk of bradycardia and hypotension
was significantly higher with dexmedetomidine as
compared with that with other sedatives15. More
recent, Sharma et al.16 demonstrated that 0.5 μg/kg
dose of dexmedetomidine was optimal and effective in
combination with topical spray and airway blocks for
AFOI for patients undergoing elective cervical spine
surgery.
Dexmedetomidine
was
compared
with
remifentanil for sedation during awake intubation in
several previous clinical trials. In 2012, remifentanil
(0.75mcg/kg for 10minutes followed by 0.075mcg/kg/
min) was compared with dexmedetomidine (0.4mcg/
kg for 10minutes followed by 0.7mcg/kg/hr) by
Cattano et al.17. In this study, patients in both Groups
were sufficiently sedated with similar hemodynamic
profiles. Nonetheless, they found that the patients in the
dexmedetomidine Group had an increased number of
intubation attempts, delayed intubation start time and
poorer post-loading dose verbal recall. On the other
hand, Hu et al.18 demonstrated that dexmedetomidine
offered better endoscopy scores, lower recall of
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intubation, and greater patient satisfaction, with minor
hemodynamic side effects compared to remifentanil
for AFOI.
One of the studies of awake intubation using
alternative devices rather than fiberscope was by
Xu et al19. They studied dexmedetomidine (1mcg/kg
over 10minutes followed by 0.7mcg/kg/hr) versus
remifentanil (target 2.5-3ng/ml) using a Shikani
optical stylet. The majority of their results were
against our findings. Patients in remifentanil Group
were significantly more tolerant of the tracheal tube,
despite that RSS score was significantly higher in
dexmedetomidine Group. Hypoxia and recall of
airway instrumentation were significantly higher in
remifentanil Group and in contrast with our findings the
hemodynamic responses of the two Groups were similar.
We used different doses of sedative drugs. Moreover,
as the authors note at the end of their manuscript, their
results cannot be extrapolated to settings where targetcontrolled infusion of remifentanil is not available,
like our settings. Furthermore, there are differences
between Shikani optical stylet and videolaryngoscope
devices and manipulations for intubation20.
Lower systolic and diastolic pressures in the
remifentanil-dexmedetomidine Group maybe is due
to the fact that dexmedetomidine has been shown to
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attenuate cardiovascular responses to laryngoscopy
and intubation6. Furthermore, as a result of not using
a loading dose of dexmedetomidine, no appreciable
changes in hemodynamics occurred in the remifentanildexmedetomidine Group in our study. Differences
between our study and others with similar experimental
setting relative to adverse effects or sedation status
may be due to different way of dexmedetomidine
administration.
Our study had some limitations. First, in the
experimental setting we should study a third Group,
whose patients received dexmedetomidine without
loading dose and at infusion of 1mcg/kg/hr. However,
this could be the subject of an ongoing study in our
hospital. Second, there was also a relatively high
chance that our sample size was inadequate to detect
interGroup differences for uncommon adverse events.
Finally, our results cannot be extrapolated to settings
where bolus dexmedetomidine before infusion is
administered.
Our study findings suggest that for awake videoassisted intubation a combination of dexmedetomidine
(1mcg/kg/hr) with an analgesic drug like remifentanil
(8mcg/kg/hr) should be considered to achieve good
intubating conditions, without hemodynamic changes
and increased risk of desaturation.
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Quality Improvement Can Decrease Blood Delivery
Turnaround Time: Evidence from a Single
Tertiary-Care Academic Medical Center
Yasser A. Hammad1,2, Walid El Ansari3,4,5, Nabil A. Shallik1,2,6,
Monzer H. Sadek7, Abdellatif M. Feki1, Kaouther Bedhiaf1,
Fekria Khecharem1, Walid M. Shehata8, Souad Bali1
and A bdulkader M uhammed 1

Abstract
Context: Blood transfusion services are critical to any hospitals’ functioning, and timely
blood/ component therapy resuscitation is lifesaving. Yet, few blood delivery turnaround time
(TAT) studies have been undertaken.
Aims: We assessed blood delivery TAT at our institution before and after implementing an
intervention.
Settings and Design: This before-after study assessed blood delivery TAT at our institution
at baseline (first audit, December 2015 - February 2016); analyzed the causes of any delays and
implemented a multipronged organizational, educational and operational remedial actions for risk
mitigation for 3 months, aiming to shorten the blood delivery TAT; and then 9 months later assessed
the blood delivery TAT again (second audit, November 2017 - December 2017).
Methods and Material: For each of the two audits, we assessed three indices that comprise
TAT: response time (time from doctor’s request until blood is ready for collection, T1); processing
time (time from the arrival of technician to blood bank and start of paperwork processing at the
blood bank’s front desk until actual collection of the blood, T2); and, Transport time (time from
blood bank to arrival to operating theatre, T3).
Statistical analysis used: The observed proportions for categorical variables were reported
as percentage and compared using Chi square test.
Results: After implementing the remedial actions, the second audit confirmed considerable
improvements across all three components that comprise the blood TAT. The transport time
significantly decreased from an initial majority of > 15 mins duration, to a majority of < 15 mins
transport time after the second audit; there was a 50% improvement in 30 mins response time; and
the percentage of requests processed in < 10 mins were significantly higher after the second audit.

1
2
3
4
5
6
7
8

Department of Anesthesia, ICU and Perioperative Medicine, Hamad Medical Corporation, Doha, Qatar.
Weill Cornell Medicine Qatar, Doha, Qatar.
Department of Surgery, Hamad General Hospital, Doha, Qatar.
College of Medicine, Qatar University, Doha, Qatar.
School of Health and Education, University of Skövde, Sweden.
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Conclusions: Our program and its findings in
terms of much improved blood delivery TAT after
implementing this quality improvement approach
represent an appropriate and effective solution to the
challenge of making blood available fast enough to
meet true hemorrhagic emergencies.
Keywords: Turnaround time, intraoperative,
monitoring, blood banking/ transfusion medicine,
blood components.

Introduction
Blood transfusion services are vital to health
care systems and overall medical management1. When
unpredicted surgical blood loss that poses risks for
patients occur, timely arrival of blood from the blood
bank is essential, and fast and efficient transfusion is
of utmost importance2,3. In addition, the increasing
life expectancy and mean age of the population, and
the rising number of new therapeutic opportunities
suggest that the need for blood products will stay
stable over time3. In the USA, estimated whole blood
and red blood cell collections in 2013 totalled 13.6
million units, and transfusions of white and red blood
cells (RBC) units summed up to 6.1 million units4.
The systemic effects of whole blood transfusions
confirm the effectiveness of this therapy5. Hemorrhagic
shock is a leading cause of preventable death6; and
hypovolemic shock has many detrimental effects1.
With early transfusion, such life-threatening conditions
can have improved outcomes7.
Several issues characterize blood transfusion
administration. First, blood administration costs add to
the blood products costs. In UK hospitals, the annual
blood administration costs, excluding blood products,
exceeded $175 million8. In addition, blood transfusion
affects many patients, and transfusion services comprise
a multi-stakeholder complicated system (hospital
blood bank, patient ward, emergency department,
operating room, transfusionist, transporter)9. Hence,
the timely delivery of required blood is a key blood
bank performance indicator, where delays in making
blood accessible can make an enormous difference10.
Given such necessity, demand, costs, and time
sensitivity of blood and its products despite the complex
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delivery systems, the turnaround time (TAT) of issuing
blood products is a process quality indicator, albeit
not an established benchmark11. However, although
the efficiency of clinical workflow in the healthcare
sector is under constant surveillance10, yet, few blood
transfusion process TAT studies have been undertaken.
In the USA, blood transfusion process research
has been conducted to reduce the risk of problems
intrinsic to the procedure9. TAT standards should be
established and monitored for quality improvement of
transfusion services2. Nevertheless, most blood banks
do not monitor blood-product TAT11. There seems no
established TAT yardstick for blood-product issuance
within the transfusion medicine discipline10,12, and
many academic establishments do not monitor TAT
as a quality indicator11. Quality markers in transfusion
medicine gauge the organizational performance of
laboratory services, ensure patient safety and assess
customer satisfaction11,13.
We divided blood delivery TAT into three phases11:
Response time (time taken from doctor’s request until
blood is ready for collection, T1); Processing time
(time taken from the arrival of technician to blood bank
and start of paperwork processing at the blood bank’s
front desk until the actual collection of the blood, T2);
and, Transport time (time taken from blood bank to
arrival to operating theatre, T3).

Aim of the Study
The current before-after study assessed blood
delivery TAT (baseline measurement during December
2015 - February 2016) at our institution. We assessed
the ‘request-to-preparation’ and ‘preparation-to-issue’
TAT phases that included: T1; T2; and, T3 (Figure 1).
Fig. 1
Blood delivery journey turnaround time

Subjects and Methods
Transfusion audit data can be gathered
retrospectively, prospectively or concurrently. Our
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Fig. 2
Audit form for reporting blood
delivery TAT

data was prospective, having the advantage of giving
the patient the benefit of receiving the appropriate
transfusion therapy, whilst allowing for more precise/
accurate information to be gathered for wide audit
evaluations14. At our institution (Hamad General
Hospital, Hamad Medical Corporation, Qatar, 650 bed
tertiary hospital), a skilled technologist was trained
to use a specially designed audit form for recording
Response time (T1), Processing time (T2), and
Transport time (T3) (Figure 2). For quality assurance,
each of these three times entered was verified by
another technician and the blood bank technician who
signed against each of the reported times.
At our institution, in planned transfusion, blood
products are ordered using an electronic medical record
(EMR) system that transmits the order to the blood
bank a day before elective surgery. The start time is the
time of blood product request by the anesthesiologist
(requisition form, step one). The availability of blood
and its collection from the blood bank is additionally
confirmed by phone in all emergency cases. The
preparation time is the time until all lab and matching
tests are completed and blood product is ready for
collection (step two). A pop-up window notifies nurses
and other healthcare professionals when the blood
products are ready for issue. Then, a courier collects
the blood products from the blood bank and delivers
them to the operating suite (step three). We analyzed
the total TAT, comprising the sum of T1 + T2 + T3.
The findings of the first audit were discussed at our
departmental corporate transfusion committee and
internally where suggestions (corrective actions taken

for risk mitigation) were put forward for improvement
of blood delivery TAT that included:
1. Organizational: assigning a Blood bank officer to
process the operating theatres’ requests as a priority;
2. Educational: multiple education sessions for physicians on optimum use and completion of the
blood request on line form, and the differences between type, screen, and cross match requests.
3. Operational: reducing the transport time by assigning this task to a dedicated anesthesia technician.
A second audit was undertaken (November 2017
- December 2017) to evaluate the effects of remedial
actions on blood delivery TAT (Figure 2).

Statistical Analysis
Analysis was undertaken using in SPSS v22
with significance level set at P < 0.05. The observed
proportions for categorical variables were reported as
percentage and compared using Chi square test, and
Wilcoxon test and t-test was used for quantitative data.

Results
We compared the findings of 114 cases of blood
requests of the first audit (Baseline, December 2015 February 2016) to 84 blood requests of the second audit
(November 2017 - December 2017). Figure 3 shows the
blood bank response time to doctors’ requests (T1), with
M.E.J. ANESTH 25 (3), 2018
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Results
We compared the findings of 114 cases of blood
requests of the first audit (Baseline, December 2015 February 2016) to 84 blood requests of the second audit
(November 2017 - December 2017). Figure 3 shows the
blood bank response time to doctors’ requests (T1), with
45% immediate availability for booked blood, 18%
availability within one hour, 22% availability within 45
minutes, and 13% within 30 minutes (Figure 3).
Figure 4 illustrates that the processing time at the
blood bank (T2) where in 44% it was > 15 minutes,
in 33% between 10-15 minutes and in 23% was < 5
minutes.
Figure 5 depicts that the transportation time
(T3) was mostly > 15 minutes, with only 10% being
transported in < 5 minutes.
The second audit was undertaken (November
2017 - December 2017) to evaluate the effects of
remedial actions on blood delivery TAT. Figure 6
shows improvement of blood bank response time,
where blood was ready to collect within 30 mins in
36% of requests, compared to 13% in 2016. However,
booked blood was immediately available in 36% of
patients compared to 45% in 2016.
Figure 7 shows the processing time improvement,
where > 50% of requests were processed in < 10 mins
after operating theatre requests.
Figure 8 demonstrates the improvement in
collection⁄ transport time after assignment of this role
to a dedicated technician. In > 90% of cases, the time
was < 15 mins compared to 10% in 2016.

Discussion
Transfusion of blood/blood products is a
significant component of hospital services14, integral to
patient management, and a critical element for quality
healthcare delivery. Insufficient perfusion secondary
to hypovolemia and inadequate oxygen delivery result
in major organ damage after very brief periods15. The
current study is a starting point for establishing TAT
benchmark for issuing blood from the blood bank to
ORs at our institution.
The American Association of Blood Banks

(AABB) defines quality indicators as performance
measurements to monitor process/es during a defined
time to appraise service demands, production, adequacy,
inventory and process stability16. In transfusion
practice, quality comprises: blood collection centre,
transfusion service and clinical practice. Whilst,
all such indicators are critical17, we focused on the
transfusion service’s dynamics of blood delivery TAT
to improve it, in support of evidence-based practice. In
the transfusion service, auditing detects waste18, and
successful transfusion service quality improvement
advances developments, efficiency, effectiveness,
and patient safety by impacting all processes from the
transfusion service laboratory to the patient’s bedside19.
The current study implemented multipronged
actions as we assigned a blood bank officer to process
the OT requests as a priority, educated physicians on
use/completion of the blood request form, and reduced
transport time by assigning this task to a dedicated
anesthesia technician. These collective efforts focused
on blood transfusion process and delivery TAT to
result in improvements across our processing times,
matching the international standards (30-35 mins) of
blood delivery turnaround best time that should be
targeted20. However, blood was immediately available
to 36% of our patients in 2017 compared to 45% in
2016, probably due to an internal decision to limit the
number of blood products available for transfusion to
the updated maximum surgical blood ordering schedule
and to previously cross matched blood units (digital
crossmatch) which is inconsistent throughout the year.
The most important change for us is the improvement
in collection transport time after assignment of this
role to a dedicated technician. In > 90% of cases,
the time was < 15 mins in 2017 compared to 10% in
2016. In addition, our processing time also improved,
where in 2017 > 50% of requests were processed in
< 10 mins after operating theatre requests, compared
to 54% in the 2016 audit. Others confirmed that TAT,
defined from receipt of order in the transfusion service
until units are available for issue, as routine (8 hours),
ASAP (4 hours), and STAT (2 hours)21.
In terms of the different time ‘signatures’ that
make up the TAT deliver journey, focusing on practices
that save time before components are released from
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Fig. 3
Baseline response time

Fig. 4
Baseline processing time
(mins)

Fig. 5
Baseline Transportation
Time (mins)
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Fig. 6
Response time
improvement (min)

Fig. 7
Processing Time
improvement (min)

Fig. 8
Transport Time
improvement (min)
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45% immediate availability for booked blood, 18%
availability within one hour, 22% availability within 45
minutes, and 13% within 30 minutes (Figure 3).
Figure 4 illustrates that the processing time at the
blood bank (T2) where in 44% it was > 15 minutes,
in 33% between 10-15 minutes and in 23% was < 5
minutes.
Figure 5 depicts that the transportation time
(T3) was mostly > 15 minutes, with only 10% being
transported in < 5 minutes.
The second audit was undertaken (November
2017 - December 2017) to evaluate the effects of
remedial actions on blood delivery TAT. Figure 6
shows improvement of blood bank response time,
where blood was ready to collect within 30 mins in
36% of requests, compared to 13% in 2016. However,
booked blood was immediately available in 36% of
patients compared to 45% in 2016.
Figure 7 shows the processing time improvement,
where > 50% of requests were processed in < 10 mins
after operating theatre requests.
Figure 8 demonstrates the improvement in
collection⁄ transport time after assignment of this role
to a dedicated technician. In > 90% of cases, the time
was < 15 mins compared to 10% in 2016.

Discussion
Transfusion of blood/blood products is a
significant component of hospital services14, integral to
patient management, and a critical element for quality
healthcare delivery. Insufficient perfusion secondary
to hypovolemia and inadequate oxygen delivery result
in major organ damage after very brief periods15. The
current study is a starting point for establishing TAT
benchmark for issuing blood from the blood bank to
ORs at our institution.
The American Association of Blood Banks
(AABB) defines quality indicators as performance
measurements to monitor process/es during a defined
time to appraise service demands, production, adequacy,
inventory and process stability16. In transfusion
practice, quality comprises: blood collection centre,
transfusion service and clinical practice. Whilst,
all such indicators are critical17, we focused on the
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transfusion service’s dynamics of blood delivery TAT
to improve it, in support of evidence-based practice. In
the transfusion service, auditing detects waste18, and
successful transfusion service quality improvement
advances developments, efficiency, effectiveness,
and patient safety by impacting all processes from the
transfusion service laboratory to the patient’s bedside19.
The current study implemented multipronged
actions as we assigned a blood bank officer to process
the OT requests as a priority, educated physicians on
use/completion of the blood request form, and reduced
transport time by assigning this task to a dedicated
anesthesia technician. These collective efforts focused
on blood transfusion process and delivery TAT to
result in improvements across our processing times,
matching the international standards (30-35 mins) of
blood delivery turnaround best time that should be
targeted20. However, blood was immediately available
to 36% of our patients in 2017 compared to 45% in
2016, probably due to an internal decision to limit the
number of blood products available for transfusion to
the updated maximum surgical blood ordering schedule
and to previously cross matched blood units (digital
crossmatch) which is inconsistent throughout the year.
The most important change for us is the improvement
in collection transport time after assignment of this
role to a dedicated technician. In > 90% of cases,
the time was < 15 mins in 2017 compared to 10% in
2016. In addition, our processing time also improved,
where in 2017 > 50% of requests were processed in
< 10 mins after operating theatre requests, compared
to 54% in the 2016 audit. Others confirmed that TAT,
defined from receipt of order in the transfusion service
until units are available for issue, as routine (8 hours),
ASAP (4 hours), and STAT (2 hours)21.
In terms of the different time ‘signatures’ that
make up the TAT deliver journey, focusing on practices
that save time before components are released from
blood banks is more efficient in reducing overall
TAT than practices that save time after components
are released from blood banks20. We measured three
time ‘signatures’ (response, processing and transport
times) in order to pin point trends and causes of TAT
delays. However, we did not find other studies that
detailed/ itemized such measurements describing the
time ‘signatures’ of the blood transfusion TAT journey.
M.E.J. ANESTH 25 (3), 2018
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Hence, we are not able to directly compare our findings
with others10,11. Future TAT research might benefit from
standardization and reporting of such measurements to
facilitate direct and unequivocal comparisons between
institutions, countries and studies. In India, among 125
cases, 59 (47.2%) of cases had a TAT > 30 minutes10.
Our TAT, measured at the second audit (33±21 min) is
similar when compared to western centers10,11.
In terms of the definitions of TAT, a point to note is
the different TAT definitions, e.g. from time of reception
of a request to time at which the blood unit was handed
over to attender for transporting it to bedside10, from
time of request to when RBCs exited the blood bank11,
or from receipt of specimens/order in the Transfusion
Service until units are available for issue (routine 8
hours, ASAP 4 hours, and STAT 2 hours)21.
In terms of previous cross matching, others22
described TAT for a procedure that involved previously
cross-matched blood units (digital crossmatch) that
needed only issue to OT. Others reported very short
TATs when only issuing was involved and compatibility
was checked beforehand23, and still other researchers
reduced their time to issue RBCs to 2.5 minutes, but
this was only the time to issue and did not include
either the time for ABO typing and screening, or time
for placement of units in the OT self-service system,
both of which had been accomplished earlier24.
In the current study TAT was calculated from the
request time to the time blood is on bedside (theatre)
(Figure 1). Our mean TAT decreased from 35±33 min
(first audit) to 33±21 min (second audit), and although
this mean TAT decrease was not statistically significant
(p = 0.58), however, some individual TAT components
showed significant differences. For instance, our
transport time was significantly decreased (p < 0.0001)
between the first and second audits. Further, although
our response time was not significantly changed (p
= 0.95) between the two audits, nevertheless there
was a 50% improvement in 30 mins response time.
Likewise, the percentage of requests processed in <
10 mins were significantly higher in the second audit
compared to the first one (p = 0.022). Future TAT
research might benefit from a standardization of such
definitions response, processing and, transport times to
enable precise and unambiguous comparisons between
different institutions, countries and studies.
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In the current study, the clinical audit cycle
involves gauging care against explicit criteria, taking
action to improve it if required, and monitoring the
process to maintain improvement, where as the process
continues, greater quality level is attained. Based on
our initial TAT findings, we analyzed the causes and
implemented remedial actions for risk mitigation for 3
months, aiming to shorten the blood delivery TAT. Then
we assessed the same three TAT blood delivery indices
again (November 2017 - December 2017) to judge
whether our actions were generating the desired goals.
In line with others14, we started with an uncomplicated
approach, acknowledged the shortcomings, while
generating a philosophy of advancement and a culture
of continuous improvement.
The current study contributes to the sparse
literature on blood delivery TAT and interventions that
aim to shorten TAT for efficient blood delivery. The
current study could be the first Middle East North Africa
to assess blood delivery TAT, implement corrective
actions (risk mitigation), and re-measure the same TAT
indices to assess improvement (2017 vs. 2016). Such
research is high priority for the international field of
transfusion medicine to improve the evidence base for
hemotherapy.
Finally, in terms of the type of product, i.e.
whether the TAT is for blood or for one/some its
components, a related point is the component/s that
TAT is measured for. We measured TAT only for whole
blood requests. Other studies measured it for either
single components e.g. TAT of issuing red blood cells
(RBCs)11 or for multiple components e.g. packed red
cells (PRC), fresh frozen plasma (FFP) and platelet
concentrates (PC)10.

Conclusions
Anecdotal evidence suggests that many
institutions do not monitor blood delivery (TAT) as a
quality indicator. At our institution, blood delivery TAT
from the Blood bank to OR was much improved after
implementing a multipronged quality improvement
approach. Our program and its implementation
findings represent an appropriate and effective solution
to the challenge of making blood available fast enough
to meet true hemorrhagic emergencies.
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Failure of Prophylactic Intravenous
Naloxone to Prevent Post-Operative Opioid
Side Effects Following Abdominal
and Thoracic Surgery: A Double-Blind,
Placebo-Controlled Study
Zahra Pilehvari1, George M Mckelvey2, Adib Moussa1,
Karim Rashid1, Hassan Amhaz1 and Samir F Fuleihan1

Abstract
Background: Administration of opioids after surgery may result in post-operative side
effects including pruritis, nausea and vomiting (PONV). There are many options for treatment of
opioid side effects including naloxone. The aim of this study was to observe if a prophylactic bolus
of Naloxone could prevent post-operative pruritus and PONV.
Methods: Patients (n = 77) scheduled for abdominal or thoracic surgery were randomly
allocated into two study groups. The Naloxone intervention group (n = 40) received a single
intravascular dose of naloxone (40µg) 30 minutes prior to initiation of continuous epidural
hydromorphone with the control group (n = 37) not receiving any naloxone prior to continuous
epidural analgesia.
The post-operative incidence of pruritis, PONV, and visual analogue scale pain scores were
analyzed in the 48 hours postoperative time period and compared between the two study groups.
Results: Unexpectedly, in the 24 hour post-operative period the naloxone treatment group
had significantly higher incidences of pruritus (p <0.05), nausea (p <0.005), and vomiting (p <0.05)
compared to the control group. These significant differences did not persist by at the 48 hour postoperative mark. There were no significant differences in postoperative VAS pain scores between
the two groups in the 24 h or 48 h post-operative period operation.
Conclusion: Prophylactic administration of 40µg naloxone prior to the initiation of epidural
hydromorphone to abdominal and thoracic surgery patients significantly increased the postoperative incidence of pruritus and PONV. To avoid similar outcomes, we recommended using
continuous post-operative infusion of naloxone or long-acting opioid antagonists for prevention of
post-operative opioid induced pruritus and PONV.
Keywords: naloxone, pruritus, postoperative nausea and vomiting, hydromorphone.
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Introduction
Up to 80% of patients experience acute pain
after surgical procedures with 75% of these patients
reporting the severity of postoperative pain as
moderate or severe1-2. Opioid analgesics have been
the cornerstone of the treatment of moderate-to-severe
pain. Hydromorphone (Dilaudid), a synthetic opioid is
extensively used in the management of postoperative
pain and commonly used via epidural for postoperative
analgesia after various major abdominal or thoracic
surgeries3.
As with most opioids, hydromorphone is
associated with a high incidence of side effects
including pruritis, nausea, vomiting, and constipation.
Approximately 40% of patients can experience nausea
and 15-25% of patients may experience vomiting after
opioid administration4. Opioid-induced pruritus (OIP)
affects 10-50% of patients receiving intravenous (i.v.)
opioids and 20-100% of patients who receive epidural
or intrathecal opioid therapy5-7. There are several
options available to treat opioid-induced side effect
such as pentazocine (κ-opioid receptor agonist and
partial μ-opioid receptors agonist), ondansetron (5-HT
receptor antagonist), diphenhydramine or hydroxyzine
(first-generation histamine 1 receptor antagonists),
Mirtazapine (a newer antidepressant that selectively
blocks 5-HT2 and 5-HT3 receptors) and naloxone8-12.
Naloxone is a mixed opioid agonist-antagonist13-14,
deriving its analgesic and sedative effects through
kappa-opioid receptors with attenuation of mu-opioidreceptor-related side effects15. Low dose continuous
naloxone infusion can reduce of opioid-induced
side effects, such as vomiting, nausea, pruritus, and
respiratory depression16-19.
Despite many reported studies using naloxone for
the prevention of opioid related side effects, the overall
effectiveness, most efficacious route of administration
and the required amount of naloxone necessary to
prevent opioid-induced pruritis and post-operative
nausea and vomiting (PONV) are unclear.
The primary aim of this study is to determine
whether a single intravascular dose of naloxone (40µg)
given within 30 minutes prior to initiating continuous
epidural analgesia using hydromorphone is effective in
the prevention of pruritus, PONV, and constipation in
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patients compared with epidural hydromorphone alone
(control) in the first 24 to 48 postoperative hours after
abdominal or thoracic surgery without affecting the
efficacy of pain control.

Methods
This study was approved by Wayne State
University Internal Review Board. This was a doubleblinded, prospective randomized study comparing the
incidence of opioid (hydromorphone) related pruritis,
nausea, vomiting and constipation and the efficacy
of pain control in the first 48 hours of postoperative
compared between patients who received a single
dose of naloxone and patients who did not receive any
naloxone.

Patients
Patients who were undergoing abdominal or
thoracic surgery (unilateral or bilateral) at Harper
University Hospital that presented for surgery and
scheduled for general anesthesia with continuous
epidural analgesia for postoperative pain control
and who provided written informed consents were
considered for the study.

Inclusion criteria included:
1.

Patients with the ability to provide written
informed consent,

2.

Adult male or non-pregnant female patients
aged 18-65 years,

3.

ASA physical status I, II, or III,

4.

Patients undergoing major abdominal or
thoracic surgical procedures at Harper
University Hospital operating rooms.

Exclusion criteria were as followed:
1.

ASA physical status IV,

2.

Patients with absolute or relative
contraindications for epidural anesthesia
such as patients on anticoagulant treatment
(blood thinners) including coumadin or
plavix, with coagulopathy (a tendency
to bleed), neuromuscular disease, sepsis,

Prophylactic Naloxone Does Not Prevent Opioid Side Effects

severe hypovolemia (low blood volume),
increased intracranial (brain) pressure,
severe aortic stenosis (narrow heart valve),
severe mitral stenosis (narrow heart valve),
or infection at the site of injection
3.

Immobile patients,

4.

Patients who could not provide written
informed consent,

5.

Patients with known history of allergic
reactions to hydromorphone or naloxone.

Patients were randomly allocated into two groups
using a computer-generated randomized number table.
The intervention group received a single intravascular
dose of naloxone 40µg within 30 minutes prior to
initiation of continuous epidural analgesia. The control
group received a placebo within the 30 minutes prior
to initiation of continuous epidural analgesia.
Table 1
Demographic and Clinical Characteristics of the Intervention
Group and Control Group
Variables

Control
group
n = 37

Naloxone
group
n = 40

p-value

Age (mean ± SD)

54 ± 12.2

48 ± (12.9)

0.030

Sex
Male (%)
Female (%)

40.5
59.4

27.5
72.5

0.24

ASA I, n (%)

0 (0)

3 (7.5%)

0.24

ASA II, n (%)

11 (30%)

19 (47.5%)

0.16

ASA III, n (%)

26 (70%)

26 (58%)

0.63

SD: Standard deviation. ASA: American Society of
Anesthesiologists.

Procedure
An epidural catheter was inserted using a Tuohy
needle in an aseptic manner thirty to sixty minutes
before the induction of general anesthesia. A test
dose using 3 cc of 1.5% Lidocaine with epinephrine
(1:200,000) was injected in the epidural catheter to
rule out intravascular or intrathecal placement, as
per standard procedure. The correct placement of the
catheter in the epidural space was assessed by injecting
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4cc of a local anesthetic (0.5% bupivacaine) through
the epidural catheter and checking for dermatomal
analgesia (loss of painful sensation) at the projected
surgical site.
In the control group, a syringe containing 5 cc of
normal saline was given by pharmacy to the investigator
performing the procedure. In the intervention group,
a syringe containing 5cc of normal saline mixed with
40 µg of naloxone was given instead. The syringe
was labeled with the patient’s name, medical record
number, and the assigned 3digit number that was
recorded by the investigators on separate data sheets
that subsequently was used to record the occurrence of
symptoms, and other participant data.
The continuous epidural solution consisted of
a combination of a local anesthetic (Bupivicaine
0.075%) and an opioid hydromorphone (30µg/cc)
and was delivered at a rate of 4 to 12 cc/hour. The 5cc
control treatment dose obtained from the pharmacy
was injected intravascularly to the patient within 30
minutes prior to initiation of the continuous epidural
solution.
All patients underwent general anesthesia that
did not differ from their regularly conducted standard
general anesthesia technique. In both groups propofol
and volatile anesthetics were administered for
induction and maintenance of anesthesia in patients
undergoing abdominal and thoracic surgery.

Patient Data
Patients were assessed at 24 and 48 hours post
operatively for the occurrence of pruritis, nausea, and
constipation, and for the adequacy of pain control.
Pruritis and nausea were assessed by talking to the
patient and by checking for any requests for anti-pruritis
or anti-emetic medicine. This patient assessment was
per standard of care and was recorded in the progress
notes/patient’s medical chart. Constipation was
assessed by ausculting the abdomen for bowel sounds
and asking the patient about passing flatus or having
a bowel movement (also per standard of care). Pain
control was assessed by reviewing the patient chart
records for the 10point Visual Analogue Scale (VAS)
score recorded every 6 hours in the first 48 hours
postoperatively. The exact rate at which the epidural
M.E.J. ANESTH 25 (3), 2018
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solution was running (4 to12 cc/hour) as well as the
number of requests for break through pain medicine
were also recorded.

Statistical Analysis
A power analysis showed that 70 patients per
group would provide 80% power to detect a decrease
in the incidence of pruritus from 35% in the placebo
group to 15% in the Naloxone group. Comparisons of
continuous data will use ANOVA tests (unpaired t-test
two tailed). Comparisons between study groups on
categorical data were examined using a non-parametric
Fisher’s Exact Chi-square test, when applied to 2 ×
2 tables. Statistical significance was set at a p-value
≤0.05. Assumptions of normality and/or homogeny of
variance were checked and verified. All continuous
data were expressed as the mean, mean ± standard
deviation.

Results
Initially the study aim was to recruit 200 patients.
However, upon interim analysis of patient data after
Fig. 1
CONSORT Flow Diagram
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100 patients were recruited it was observed that the
Naloxone treatment group had significantly higher
pruritis and PONV rates. Following consultation
between the study authors, concerns of patient
discomfort led to recruitment being discontinued.
In our study, 100 patients were consented, with
a total of 77 patients completing the study. The final
analysis compared 37 patients in the control group,
and 40 patients in the naloxone intervention group
(Figure 1).

Demographics
In the control group, 22 (59.4%) patients were
female and 15 (40.5%) patients were male; in the
Naloxone treatment group, 29 (72.5%) patients were
female and 11 (27.5%) patients were male (p = 0.24).
There was a statistically significant difference in age
between the two groups (p = 0.030). However, this
difference was not unexpected given the surgery
performed.
There were no statistically significantly
differences in postoperative VAS between the
naloxone or control groups at 24 h and 48 h. The
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incidence of nausea was significantly lower in the
control group (13.5%) than the intervention group
after 24 h of operation (45%; p <0.05) and there were
no significant differences in nausea after 48 hours of
operation between 2 groups (Table 2). The incidence
of vomiting was significantly lower in the control
group than the naloxone intervention group after 24 h
of operation (p <0.05). The incidence of vomiting did
not differ significantly between the two groups after
48 h of operation. The incidence of pruritus differed
significantly between the two groups after 24 h of
operation (p <0.05) however, there was no difference
in pruritus between the two groups 48 h after operation.
There were no significant differences in ausculting
bowel sounds between the two groups after 24 h and
48 h operation.

Discussion
The major outcome of this study was that a single
40µg intravenous dose of naloxone administered
within 30 minutes prior to initiation of continuous
epidural analgesia with hydromorphone significantly
increased the incidence of pruritus, nausea and
vomiting in the first 24 to 48 postoperative hours after
abdominal or thoracic surgery while not affecting postoperative pain control when compared to a control
group of patients who did not receive any naloxone.
This was an unexpected finding and opposite to our
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initial hypothesis that a single bolus of naloxone would
decrease pruritus and PONV.
As reported earlier, interim data review before
patient recruitment had ended revealed that naloxone
treatment resulted in significantly higher rates of
pruritus and PONV compared to the control arm of
the study. Upon discussion between the study authors,
concerns of patient discomfort led to recruitment
being discontinued and the trial stopped for the overall
consideration of patient benefit. Prospective studies
with unexpected results observed during interim
analysis should be stopped if participants are being put
at risk of adverse effects20.
Currently there is a publication bias in
anesthesiology studies that excludes a high proportion
of studies which do not publish their proceedings due
to null or unexpected results21. As authors of this study,
we wanted to publish our results so as to prevent similar
studies being conducted using ineffective interventions
that could put patients under unnecessary discomfit.
The failure or success of an opioid antagonist
preventing opioid-induced side effects whilst
maintaining analgesia may be related to how the opioid
antagonist is administered. In our study, we administered
a single bolus of naloxone for the treatment patients.
Other studies have had mixed outcomes using single
bolus doses of opioid antagonists. Administration of
the opioid antagonist nalmefene observed that a single

Table 2
Post-operative outcomes of Control and Naloxone treatments
Post-operative
timepoint

Control group
n = 37

Naloxone group
n = 40

p-value

VAS (mean±SD)

24 h
48 h

3.27 ± 2.54
2.60 ± 2.12

3.57 ± 2.35
2.64 ± 1.78

0.58
0.96

Pruritus (%)

24 h
48 h

35
16.6

57.5
35.7

0.048
0.182

Nausea (%)

24 h
48 h

13.5
12.5

45
7.1

0.002
0.603

Vomiting (%)

24 h
48 h

2.5
4.1

17.5
7.1

0.033
0.691

Bowel sound (%)

24 h
48 h

35.2
36.3

34.2
14.2

0.923
0.149

Variables

VAS-Visual Analog Pain Score, SD-Standard Deviation
M.E.J. ANESTH 25 (3), 2018
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intravenous bolus of 15-25 µg, decreased both pruritus
and PONV in patients who received intravenous
PCA morphine22. A single bolus of subcutaneous
methylnaltrexone bromide (12mg) did not reduce the
overall severity or incidence of intrathecal morphineinduced pruritus23. The incidence of pruritus and
PONV after a subcutaneous dose of 400ug naloxone
following intrathecal morphine administration in
elective Cesarean delivery showed no significantly
differences of pruritus and nausea and vomiting
compared to controls24.
The lack of benefit observed in our study may be
due to the pharmokinetics of naloxone. Naloxone IV
has a half-life of approximately 55 min. If administered
as a single bolus intravenously its effects may not
persist for prolonged periods5,25. A continuous infusion
produces less fluctuation of naloxone concentrations
than bolus injections and compensates for naloxone’s
relatively short half-life. Repeated doses or continual
infusion of naloxone have resulted in a reduction
of pruritus, PONV after administration of epidural
hydromorphone16-17, 19. The subcutaneous route of
naloxone has a duration of action between 2-48
hours24. Intravenous administration of a single bolus of
nalmefene 15 or 25 µg has an elimination half-life of
8.5 hrs26 and showed a decrease in opioid side effects in
patients using PCA morphine22. A continuous naloxone
i.v, infusion (0.25 µg/kg/h) significantly reduces
morphine-induced pruritus, nausea and vomiting via
PCA17. Continuous infusions of naloxone (0.20-0.27
µg/kg/h) via PCA16 or epidural19 significantly decreases
the incidence of pruritus and vomiting.
Another factor that may have influenced our
study is dose by weight of naloxone administered to
the patients. The naloxone dose administered in our
study was at a fixed dose (40μg) rather than a weight
adjusted dose and in retrospect, dosing on a μg/kg
basis, instead of an empirical 40μg, may have been
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more appropriate. Naloxone infusion rates >0.25 µg/
kg/h, achieved reductions in pruritus and PONV, which
increased higher infusion rates27. An optimal dose of
naloxone infusion rate of ≥1μg/kg/h was identified to
be most effective in reducing opioid induced pruritus27.
The most commonly identified risk factors for
PONV include female gender, non-smoking status,
history of PONV or motion sickness, postoperative
opioid use, and age28. A potential confounding factor in
this study that may have resulted in increased PONV
in naloxone treated group is the age of patients which
was statistically higher than the control patient group.
PONV incidence is known to be higher for adults
under the age of 50 years and in our study, patients
are younger in the intervention group in comparison
to control group2,29-31. Even a small age gap can have a
significant effect as patients aged <53 yrs experienced
a higher rate of PONV than older patients ˃56 yrs30.
In our study, pain wasn’t affected by naloxone
administration. Previous studies observed similar
results with analgesia unaffected by naloxone
administered via epidural and intravenously16,19,32-33.
Higher doses of naloxone can affect analgesia with
doses above 2μg/kg/h more likely to lead to reversal
of analgesia12.
In summary, an intraoperative single intravenous
40µg bolus of naloxone administered prior to initiating
epidural hydromorphone significantly increased
pruritus, nausea and vomiting. To avoid similar
outcomes, we recommended using a continuous
infusion of naloxone or long-acting opioid antagonists
for prevention of opioid induced pruritus and PONV.
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case reports

Laryngeal Amyloidosis: Inadvertent
Risk for Endotracheal Intubation
Abdul-Latif Hamdan1, Roger Moukarbel1,
Elie Khalifee1 and Chakib Ayoub2

Abstract
Objective: To describe a rare case of localized laryngeal amyloidosis that presented an
inadvertent risk for endotracheal intubation.
Result: This is the case of a 58-year-old female who presented with hoarseness and inspiratory
stridor of several years duration. Laryngoscopic examination revealed a large left supraglottic mass
arising from the left aryepiglottic fold and obscuring the true vocal cords. Computed tomography
revealed a hypodense mass located in the left submucosal space at the supraglottic and glottic level.
Intraoperative assessment by the anesthesia team for a direct laryngeal biopsy and tracheostomy
procedure revealed difficult airway. Subsequently, bilateral superior laryngeal nerve block was
done followed by successful fiberoptic intubation using tube number 6 while the patient is awake
and with no sedation.
Conclusion: Securing the airway in patients with laryngeal amyloidosis is challenging and
mandates proper management strategy by anesthesiologists.
Keywords: Larynx, amyloidosis, anesthesia, intubation, airway.

Introduction
Amyloidosis is a broad term that defines a rare range of disorders that are classified based
on the biochemical nature of the deposited protein subunit. The larynx is the most common site
of localized amyloidosis in the head and neck region and represents only 0.5-1% of all benign
laryngeal tumors with a male predilection and occurring more often during the fifth decade of life.
The accumulation of fibrillary proteins in laryngeal tissue can impair laryngeal function and present
as hoarseness, dyspnea, stridor, cough, odynophagia, hemoptysis or even respiratory failure1,2. The
purpose of this report is to describe a rare case of localized laryngeal amyloidosis that presented an
inadvertent risk for endotracheal intubation.
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Case Report
This is the case of a 58-year-old nonsmoker
female who presented with history of hoarseness
and inspiratory stridor of several years duration.
Laryngoscopic examination at presentation in November
2016 revealed a large left supraglottic mass arising from
the left aryepiglottic fold and obscuring the true vocal
cords (see figure 1). A CT scan of the neck with IV
contrast revealed a hypodense mildly enhancing mass
located in the left submucosal space at the supraglottic
and glottic level measuring 1.4 × 1.8cm. There was
no invasion of the thyroid cartilage, strap muscles or
carotid space. Another similar lesion was noted in the
right posterolateral aspect of the upper trachea with illdefined margins measuring 1.1 × 1.2cm (figure 2). The
radiologic findings were suggestive of benign lesions.
In view of her respiratory and phonatory
symptoms, the patient was scheduled for a direct
laryngeal biopsy and tracheostomy. Intraoperative
assessment by the anesthesia team revealed a difficult
airway. Subsequently, bilateral superior laryngeal nerve
block was done. While the patient was fully awake,
with no sedation, fiberoptic intubation was attempted
using a reinforced tube number 6. The small tube size

Fig. 1
Endoscopic examination showing a large left supraglottic mass
arising from the left aryepiglottic fold
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allowed for easier maneuverability around the mass
and resulted in a successful and uneventful intubation.
Microscopic examination of the specimen was positive
for congo red stain consistent with amyloidosis.
In December 2016, the left supraglottic lesion
was resected using CO2 laser which resulted in good
patency of supraglottic airway. Patient tolerated the
procedure well.

Discussion
Localized laryngeal amyloidosis may present
with a large array of symptoms related to phonation
and breathing. Depending on the clinical presentation,
treatment varies from observation to surgical excision
taking into consideration the benign nature of the
lesion which demands conservative management.
Medical treatment of laryngeal amyloidosis with
corticosteroids or radiotherapy has been shown to be
unsatisfactory2. To that end, symptomatic localized
laryngeal amyloidosis mandates endoscopic surgical
excision as the treatment of choice using either cold
steel instruments or carbon dioxide laser. Though the
choice of treatment modality should be guided by the
experience and expertise of the surgeon, the use of
Fig. 2
Computed tomography of the neck with IV contrast
revealing a hypodense mildly enhancing mass in the left
submucosal space at the supraglottic and glottic level
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laser has been reported to have several advantages over
conventional surgery in relation to risk of bleeding and
scarring3. Nevertheless, extreme care must be taken in
order to avoid inadvertent voice changes or laryngeal/
tracheal stenosis. As an alternative to total excision,
debulking may be contemplated as an alternative
especially when radical removal carries unwarranted
risks on breathing, phonation or swallowing4.
Physicians must keep in mind the patient’s quality
of life when choosing the type of intervention since
the aim of effective therapy of localized laryngeal
amyloidosis is not to completely eliminate the disease
as much as to protect the upper airway and preserve
phonatory function and normal swallowing.
Irrespective of the choice of therapeutic method
for laryngeal amyloidosis, securing the airway is crucial
and mandates proper management strategy in order to
spare the patient unnecessary tracheostomy. In fact,
anesthetic management of these patients and securing
the airway is very challenging to anesthesiologists.
Many strategies have been described in the literature
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and these consist of using jet ventilation in order to
avoid laryngeal manipulation and bleeding, use of
laryngeal mask in cases of subglottic and tracheal
involvement, and last but not least the use of a smaller
tube that can be introduced using the Magill’s forceps
or fiberoptic scope5-7. The anesthesiology team should
be well versed with a number of intubation techniques
in order to properly secure the airway and prevent
unnecessary tracheostomies.

Conclusion
Localized amyloidosis of the upper airway may
present an inadvertent risk for endotracheal intubation.
Diligent preoperative evaluation in afflicted patients
is a mandate in order to circumvent inadvertent
risks. The anesthesiology team should be well versed
with a number of intubation techniques in order to
properly secure the airway and prevent unnecessary
tracheostomies.
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Bamboo nodes in a Patient with Rheumatoid
Arthritis: Case Report and
Review of Literature
Abdul-Latif Hamdan1 and Elie Khalifee2

Abstract
Objective: To report a third case of bamboo nodes in a patient with rheumatoid arthritis with
a review of the literature.
Methods: Case report and literature review using keywords “bamboo nodes” and “vocal
cords”.

Results
A total of 17 case reports and one case series of 19 patients were identified. Only two subjects
were reported to have rheumatoid arthritis as an underlying autoimmune disease. In this report, the
authors describe a third case of bamboo nodes in a patient with rheumatoid arthritis who presented
with hoarseness, voice loss and voice fatigue. Laryngeal video-endo-stroboscopic examination
revealed bilateral transverse submucosal yellowish lesions of the vocal folds with the clinical
description of Bamboo nodes. Patient was started on voice therapy with minimal improvement
following which she underwent local steroid injection using the transoral Fiberoptic Injection
Technique as an office procedure.

Conclusion
Bamboo nodes are a potential cause of dysphonia in patients with rheumatoid arthritis. With
the advent of vocal fold injection as an office procedure, early intervention with local steroid
injection as a management strategy is advocated by the authors.
Keywords: Bamboo node, vocal fold deposits, hoarseness, autoimmune disease, rheumatoid
arthritis.
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Introduction
The laryngeal manifestations of autoimmune
diseases are many. Patients may present with a change
in voice quality, vocal fatigue, throat discomfort,
difficulty in swallowing, excessive mucus, cough
and at times shortness of breath and dyspnea. These
symptoms are often masked by the systemic complaints
leading both patients and physicians to miss the
underlying laryngeal pathology. The most commonly
reported laryngeal endoscopic findings are mucosal
edema, ulcerations, epiglottitis, cricoarytenoid joint
arthritis with or without impaired vocal cord mobility,
subglottic stenosis, and last but not least vocal cord
submucosal nodules referred to as rheumatoid nodules
by Raven et al in 19481.This term has been attributed
due to the similarity between the histopathologic
findings of these lesions and those seen in rheumatoid
nodules in other sites of the body, namely the presence
of “focal areas of necrosis and lime salt deposition
surrounded by an epithelioid zone and an outer area of
fibrous connective tissue” as described by Mikkelsen
et al2. These lesions are more common in patients with
rheumatoid arthtitis, Sjogren’s diease and systemic
lupus erythematous (SLE) with a prevalence of 30%
to 100% based on the examiner’s index of suspicion
and activity of the disease with increased frequency of
occurrence during periods of exacerbation3,4.
Less frequently observed are the bamboo nodes
which do not resemble the rounded submucosal
rheumatoid nodules. These lesions, initially reported
by Hosako et al in 1993, are described as unilateral
or symmetrical yellowish or whitish transverse
submucosal lesions either at the junction of the
posterior and middle thirds of the vocal folds or in the
middle third of the vocal folds4. Based on the literature
review using the words “ bamboo nodes “ and “ vocal
cords”, there are in total only 17 reported cases and
one case series of 19 patients. All reported subjects are
female adults with the diagnosis of an autoimmune
disease, except for one case of a 13 year old girl with no
associated autoimmune systemic disease5. Telescopic
examination is considered key in making the diagnosis
with or without laryngeal biopsy. On stroboscopic
examination there is decrease or absence of mucosal
waves at the site of the lesion with incomplete closure
posteriorly6. Given the dependence of stroboscopy on
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the regularity of the vocal fold vibration, high speed
imaging can be of added value in the diagnosis of
these lesions. Histopathological examination often
reveals “fibrosis around granulomatous lesions with
central amorphous eosinophilic material” as reported
by Murano et al6. Despite the handful case reports
of bamboo nodes, there is no consensus on the best
mode of therapy which may consist of systemic steroid
administration, local steroid injection, surgical removal
or voice therapy.
In this report the authors review the literature
using “bamboo nodes” and “vocal cords” as key words
and describe a new case of bamboo node in a patient
with Rheumatoid arthritis that was treated with local
steroid injection using the transoral fiberoptic injection
technique under local anesthesia as an office procedure.
This is the third case of Bamboo node reported in a
patient with rheumatoid arthritis treated using local
steroid thru a newly described approach.

Case report
This is a case of a 24 year old lady with rheumatoid
arthritis diagnosed in January 2014 when she started
having pain in the shoulders that progressed over a
week into pain in bilateral wrists, fingers, and sole of
feet. Pain was exacerbated by movement and relieved
by taking anti-inflammatory medications. Patient
also complained of morning rigidity and multiple
aphtous ulcers in her oral cavity. Rheumatologic work
up was done 4 months after onset of symptoms and
revealed RF 16, anti-CPP 101.1, CRP 0.7, ESR 7 and
ANA negative. Subsequently she was diagnosed with
rheumatoid arthritis and was started on Ebetrexat
(methotrexate) 15mg per week, Tratul (Diclofenac)
25-50mg every 8 hours for 4months, and folic acid
5mg per week. Patient responded well to treatment and
was kept on Tratul on erratic basis.
In April 2016, the patient started complaining
of hoarseness and vocal fatigue. Her symptoms
progressed over the course of 4 months until the patient
reported to the “Hamdan Voice Unit”. Voice Handicap
Index-10 filled by the patient showed a score of 12.
Perceptual evaluation using the GRBAS classification
revealed G3R2B1A2S1. On acoustic analysis the
Fundamental frequency was 198.6Hz, Jitter 2.078 and
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Shimmer 10.61. Laryngeal video-endo-stroboscopic
examination performed using a 70 degree telescope
(Kay Pentax RLS9100), revealed bilateral transverse
submucosal yellowish bands more evident on the left
side with decrease in the mucosal wave’s amplitude
over the site of the lesion. The vocal folds closure was
complete with no evidence of glottal gap. See Figure 1
(A & B). In addition, there was evidence of edema and
redness over the interarytenoid region. The diagnosis
of Bamboo nodes was made based on the clinical
presentation and laryngeal endoscopic findings.
Patient was started on Nexium 20mg twice daily
for 3months and referred to voice therapy following
which she reported minimal improvement in her vocal
symptoms. In October 2016, she underwent bilateral
local injection of steroids at the site of the lesions
using the Transoral Fiberoptic Injection Technique
under local anesthesia as an office procedure. A total
of 0.2-0.3cc of Depomedrol 10mg/cc was injected
submucosally in each site. See Figure 2.
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Fig. 1 A
Endoscopic view of larynx showing bilateral transverse
submucosal yellowish band stripes (A)

Fig. 1 B
Same view during phonation (B)

Discussion
In 1933 Hosako et al was the first to describe a
case of a transverse yellow band of the vocal folds in
an SLE patient7. The lesion was referred to as “bamboo
joint like lesion” in view of its similarity to the bamboo
and its nodes. In 2001, Murano et al has simplified
the term to “vocal fold bamboo nodes” and described
two more cases of bamboo nodes in addition to five
other cases that were reported in the interim period,
diagnosed with SLE, progressive systemic sclerosis,
autoimmune hepatitis and undifferentiated connective
tissue syndrome7-10. In the two cases by Murano,
bamboo nodules were the primary unique features that
led to the diagnosis of autoimmune disease, namely
SLE in one patient and Sjogren disease in the other.
His findings substantiated the strong interplay between
the occurrence of these lesions and the autoimmune
disease activity6. These patients were treated either
with steroid alone or surgery followed by steroid
intake, similar to the other five previously reported
cases. Since then, there has been nine reported cases
of bamboo nodes in the literature, only two of which
have been described in patients with rheumatoid
arthritis. Refer to Table 1 for review of all the reported

Fig. 2
Transoral Fiberoptic injection of steroids at the site of the
right vocal fold lesion
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cases. The authors of this manuscript report the
third case of bamboo nodes in a female patient with
rheumatoid arthritis. The diagnosis was made based
on the clinical description of the lesion on laryngeal
video-stroboscopy and the history of autoimmune
disease. To our knowledge, this is the third case of
bamboo nodes diagnosed in a patient with rheumatoid
arthritis, highlighting the prevalence of these lesions
in a disease that primarily affects the synovial joints
resulting in cricoarytenoid joint fixation or the vocal
folds in the form of rheumatoid nodules. Patients
diagnosed with rheumatoid arthritis and complaining
of dysphonia should be thoroughly checked for the
possible presence of submucosal yellowish lesions that
may be missed on routine examination.
Another highlight of this report is the approach in
the mode of treatment, namely local steroid injection
as an office procedure using the transoral fiberoptic
injection technique. Based on all the aforementioned
reports, four main therapeutic approaches in the
management of bamboo nodes have been described in
the literature; One is vocal therapy with treatment of
the confounding morbidities namely reflux and/or bad
phonatory habits3, two is systemic administration of
steroids as a first line of therapy or as an adjuvant drug
post-surgical intervention6,8, three is local injection
of steroids in the vocal fold affected by disease5,13,14
and last but not least is surgical intervention6,8,9,12. The
surgery consists of making a longitudinal incision
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parallel to the free edge of the cord, raising a mucosal
flap along the site of the lesion followed by complete
removal of the lesion if possible given the lack of
distinctive margins and its intimate proximity to the
vocal ligament. There are four concerns when surgery
is considered as a treatment modality; one is the
timing of surgical intervention early vs. late, two is
the amount of resection since bamboo nodes are not
encapsulated and have ill-defined boundaries, three
is possible damage to the vocal ligament during the
dissection given the submucosal site of these lesions,
and last but not least is recurrence of the disease. Given
the aforementioned shortcomings of surgery in the
management of bamboo nodes and with the advances
in technology fostering office based procedures, the
authors strongly advocate early treatment of these
lesions with local steroid injections as an office
procedure performed under local anesthesia.

Conclusion
Vocal complaints in patients with autoimmune
diseases are often ignored despite their impact on
quality of life. After primary control of the primary
systemic disease the laryngeal pathology needs to
be addressed. With the advent of vocal fold injection
as an office procedure, the authors advocate vocal
fold steroid injection as an aggressive and early
management strategy for patients with bamboo nodes.
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Table 1
Reported cases of bamboo nodes in patients with autoimmune diseases
Study

Subjects

Sex

Age (years)

Disease

Disease
duration
(years)

Nishinarita et al 1995 10

1

F

51

Autoimmune
hepatitis in UCTS

1

Tsunoda and Soda 1996 9

1

F

51

Autoimmune
hepatitis and SLE

N/A

Hosako et al 1999 8

4

F

28

SLE

2

Dysphonia and
diplophonia

F

48

Hashimoto’s
thyroditis

2

Dysphonia and
diplophonia

F

32

Progressive
systemic sclerosis

21

Dysphonia and
diplophonia

F

27

High ANA

0

Dysphonia and
diplophonia

F

28

SLE

0

Sudden onset of
hoarseness

F

36

Sjögren’s disease

0

Constant hoarseness

Murano et al 2001 6

2

Presentation

Hoarseness and liver
dysfunction
Hoarseness as the initial
manifestation of systemic
lupus erythematosus

Immerman * and Sulica 2007 11

1

F

24

Rheumatoid
arthritis

N/A

Hilgert et al * 2008 3

3

F

29

Mixed connective
tissue disease

8

Hoarseness

F

31

Mixed connective
tissue disease

9

Hoarseness

F

50

Rheumatoid
arthritis

N/A

Hoarseness
1 year history of
hoarseness

Hoarseness and effortful
voice production

Wu and Gao 2011 12

1

F

19

UCTS

0.8

Schwemmle and Ptok **

1

F

13

None

None

Schwemmle et al 2013 13

1

F

43

Mixed connective
tissue disease

6

Todic et al 2014 [French] 14

1

F

18

TTP, hemolytic
anemia, SLE

N/A

Hoarseness

Levi et al 2014 15

1

F

39

UCTS

0.25

Hoarseness with pitch
breaks

2012

Hoarseness

5

Sudden onset of
hoarseness

: Female; M: Male; UCTS: Undifferentiated connective tissue syndrome; N/A: Not available; TTP: Thrombotic thrombocytopenic
purpura; SLE: Systemic lupus erythematosus.
*: Study reporting bamboo nodes in a patient with rheumatoid arthritis.
**: Study reporting the youngest patient with hoarseness and bamboo nodes and with no autoimmune disorder.
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Type of Laryngeal
examination

Laryngeal findings
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Management

Recurrence of
symptoms

Laryngoscopy

Transverse yellow-whitish band lesion

Systemic steroids

N/A

Laryngoscopy, stroboscopy

Transverse lesion encircling the vocal fold

Surgery and systemic
steroids

N/A

Laryngoscopy, stroboscopy

Transverse cream-yellow band lesions protruding from the
surface of the vocal folds in the middle portions

Surgery

No

Laryngoscopy, stroboscopy

Cream-yellow band lesions protruding from the surface of
the vocal folds in the middle portions

Surgery and systemic
steroids

Yes

Laryngoscopy, stroboscopy

Cream-yellow band lesions protruding from the surface of
the vocal folds in the middle portions

Surgery

No

Laryngoscopy, stroboscopy

Cream-yellow band lesions protruding from the surface of
the vocal folds in the middle portions

Surgery

Yes

Rigid laryngeal endoscopy,
stroboscopy

White transverse band lesion in the submucosal space
slightly protruded from surface

Systemic steroids

Yes

Rigid laryngeal endoscopy,
stroboscopy

White transverse band lesion in the submucosal space
slightly protruding from surface

Surgery and systemic
steroids

Yes

Stroboscopy

Bilateral bamboo nodes

Systemic steroids

No, at 4 months
follow up

Laryngoscopy, stroboscopy

Multiple cystic shaped yellowish lesions protruding from the
surface of both vocal folds

Logopedic therapy

No

Laryngoscopy, stroboscopy

Small cream yellow transparent transverse cystic lesions of
the vocal folds

Logopedic therapy

No, at 6 months
follow up

Laryngoscopy, stroboscopy

Multiple submucosal cysts

Logopedic therapy

Yes

Video laryngoscopy

Bilateral small creamy yellow transverse band like deposits
in submucosa protruding slightly to upper surface of vocal
fold

Systemic steroid
followed by surgery

No

Laryngoscopy, stroboscopy

Bilateral whitish transverse stripes in submucosa giving a
slightly protruding aspect to vocal folds

Systemic steroids
followed by
intralesional steroid
injection twice

Yes

Rigid laryngeal endoscopy,
stroboscopy

Bilateral whitish transverse band stripes in the submucosa
which lent a slightly protruded aspect to the vocal folds

Intralesional steroid
injection 4 times
followed by surgery

No (short
intervals of
speech therapy)

Laryngoscopy, stroboscopy

Submucosal oval lesions in middle third of both vocal folds

Systemic steroids
then local steroids
(twice)

No, at 6 months
follow up after
second injection

Laryngo-videostroboscopy

3 creamy yellow transverse band like deposits in the
submucosa of the vocal cords

N/A

N/A
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Unusual foreign bodies aspiration
in Infants below one year of age
Sami Tanbouzi1, Mohammad Hassoun2,
Tamama Almutair3

Abstract
Foreign body aspiration in children is common and responsible for a significant amount of
mortality and morbidity. It usually presents with an initial episode of choking with subsequent
respiratory symptoms. Children between the age of 1 and 3 have been found to be the major
victims. Here we are presenting unusual cases of FBA below the age of 1 year.
Keywords: Foreign body, choking, aspiration, respiratory distress.

Introduction
Foreign body aspiration (FBA) is an extremely serious and life threatening condition in
children. Sudden aspiration of foreign body into airway usually presents with respiratory symptoms
such as cough and wheezing after a choking episode, it may result in acute respiratory distress,
chronic pulmonary infection, atelectasis and death. It is most common in children between 1 and
3 years.
We will present 5 unusual cases of FB in the respiratory tract and 1 case of esophageal FB, all
of them occurred in children below 1 year of age.

Case 1
A 3 month male presented to the ER of another hospital for acute onset of severe dyspnea
and respiratory distress after his elder brother had pushed a FB into his throat. The patient was
intubated after checking the oral cavity for any object and transferred to our hospital for further
management.
Examination showed a cyanotic baby with oxygen saturation of 80 % and distended abdomen.
An urgent chest X-ray revealed a 4 cm screw in the trachea, while the tube was fortunately inserted
wrongly into the esophagus (Figure 1a).
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Fig. 1a
AP and profile xray showed the screw in the trachea while the
tube was posterior to the screw in the oesophagus

was performed under general anesthesia using
sevofluane and manual ventilation through the side
port of the bronchoscope; a metallic 3.5 cm pin was
found stuck in the right main bronchus (Figure 2b). It
was removed without any complication; the patient
recovered well.
Fig. 2a
a right main bronchus opaque FB

Immediately the tube was removed and oxygen
was administered by face mask with gentle positive
pressure. The patient was rushed to the operating room
where a rigid bronchoscopy was done under general
anesthesia using sevoflurane; a metallic screw was
found lying in the subglottic area (Figure 1b). After
removal of the screw immediate improvement in air
entry was noticed and postoperative chest xray and
gastrografin swallow were normal.

Fig. 2b
a 3.5 cm metallic pin

Fig. 1b
A 4 cm metallic screw

Case 2
A 9-month-old boy presented to the pediatric
department with history of cough and wheezing for 3
day duration. On examination, the child had right sided
wheezing on auscultation and had bouts of coughing.
Chest X-ray showed a curved opaque foreign body in
the right main bronchus (Figure 2a). The patient was
referred to the ENT department. A rigid bronchoscopy

Case 3
A 9-month boy was brought to the emergency
department with history of sudden onset of severe
dyspnea, tachypnea and cough after swallowing an
unknown object while playing with his elder sister.
He had severe respiratory distress with intercostal
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space indrawing, and flaring of the nasal ala. The pulse
oximeter showed a saturation of 80 %, and intermittent
gasping attacks were noticed. Auscultation revealed
reduced air entry in both lungs. An urgent chest X-ray
showed an irregular radio-opaque FB occupying
the distal trachea, the carina and both main bronchi
(Figure 3a).
Fig. 3a
an irregular radio-opaque FB occupying the distal trachea,
the carina and both main bronchi

An urgent rigid bronchoscopy was performed
under general anesthesia using sevoflurane and manual
ventilation; a metallic chain was found obstructing the
distal trachea. Using the crocodile serrated optical
forceps the chain was grasped and removed but got
stuck into the vocal cords. There was fall in the oxygen
saturation (SpO2 30 %), a forceful pull was attempted
and leaded to the breakage of the chain. The main part
of the chain was pushed back into the trachea again to
facilitate ventilation. Another trial to remove the chain
was attempted successfully without any complications;
it was a 20 cm copper chain (Figure 3b). Postoperative
chest X-ray was normal and the patient made an
uneventful recovery.
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Case 4
A 7 month male presented to the ER with the
complaint of breathing difficulty, poor feeding and
drooling of saliva of 1 day duration. On physical
exam he had normal oropharyngeal examination;
he had mild inspiratory stridor on auscultation. The
pulse oximeter showed a saturation of 90%. Neck and
chest Xray showed a radio-opaque FB in a shape of a
star at the laryngeal level (Figure 4a). An emergency
laryngoscopy was done under general anesthesia using
sevoflurane; a metallic FB was found stuck at the
level of cricopharyngeal muscle and its tip obstructing
the laryngeal inlet. It was removed and found to be
a 4 cm metallic zipper slider (Figure 4b). The postoperative period was uneventful. The Patient
was discharged home after 24 hours.
Fig. 4a
a radio-opaque FB in a shape of a star at the laryngeal level

Fig. 4b
a 4 cm metallic zipper slider

Fig. 3b
a 20 cm copper chain broken into 2 parts

Case 5
A 10-month-old boy presented to the ER
for severe dyspnea and cough. Detailed history
revealed that the patient had mild cough and flue
like symptoms for the last 3 days, but he developed
sudden exacerbation of his cough and dyspnea. On
examination, the child had severe wheezing with
inspiratory stridor. The pulse oximeter showed
M.E.J. ANESTH 25 (3), 2018
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a saturation of 92%. There was no history of
chocking from the parents. X-ray of chest and neck
appeared normal. The infant was managed on the
lines of bronchitis with inhaled bronchodilator and
corticosteroid that provided some symptomatic relief
after 2 days but the patient still had intermittent attack
of stridor and episodes of severe dyspnea. A repeated
chest X-ray was not relevant. The patient was
planned for bronchoscopy under general anesthesia:
After giving sevoflurane, a 3.5 rigid bronchoscope
was introduced into the airway, a metallic colored
FB was seen 1 cm below the subglottis, with the help
of optical forceps the FB was removed. It was a 1 cm
piece of aluminum foil paper (Figure 5). The patient
improved following the removal of the FB.
Fig. 5
a 1 cm piece of aluminum foil paper

Fig. 6a
AP and profile xray showed a radio-opaque FB in shape of
Eiffel tower in the oesophagus

Under general anesthesia, after endotracheal
intubation with a number 3.5 tube esophagoscopy
was done using a 3.5 rigid bronchoscope. The FB
was reached and grasped, but it couldn’t be retrieved
because it was stuck into the esophagus due to the
conical irregular shape of the FB. The decision was
taken to push the FB into the stomach to be removed
through an open approach due to the fact that there
is no available operative gastroscopy for such a
young baby (4 kg of weight). Through a laparotomy,
a 5 cm metallic FB in the shape of Eiffel tower was
retrieved from the stomach (Figure 6b). Postoperative
chest X-ray showed mediastinal fluid with left lung
collapse indicating esophageal tear that was managed
conservatively by inserting a chest tube and total
parenteral feeding for 10 days.
Fig. 6b
a 5 cm metallic Eiffel tower

Case 6
A 45-day old boy presented to the ER for excessive
crying and drooling. Detailed history revealed that
his elder brother had pushed a FB into his throat, his
mother had put her finger into the baby’s mouth to
remove it, which caused bleeding and pushing of the
FB further.
On physical exam the baby was irritable, crying,
with normal lung auscultation and oxygen saturation
of 99 %. Neck and chest X-ray showed the presence of
a radio-opaque FB in shape of Eiffel tower in the mid
esophagus (Figure 6a).

Discussion
Gustav Killian reported the first case of FB
removal from the trachea in 1897. Despite the
improvement in anesthetic and endoscopic technique,
FB aspiration in children is still considered as the 5th
leading cause of death in USA1,2.

Unusual foreign bodies aspiration

Children between the ages of 12 and 72 months
seem to be the most vulnerable for FB aspiration.
There are several reasons:
• they lack posterior dentition necessary for proper
chewing
• they are usually playing and running at the time of
ingestion
• they have immature swallowing coordination
• they have tendency to explore the environment by
putting the objects in the mouth2.
In children less than 6 months of age as in case
1 and 6, it is the culprit of the elder child who put the
FB into younger child’s mouth without knowing the
consequences. Most of the cases occur in low socioeconomic background and ignorant parents. Parents
usually have a tendency to put finger into child’s mouth
to remove the FB, which causes trauma, bleeding and
might push the FB further into the airways or the
esophagus as in case 6. This practice should therefore
be discouraged.
Most inhaled foreign bodies in children are food
items, with peanuts being the most common; piece of
toys are also common but sharp items are less common
because of their sharp geometry which is hard to be
kept in mouth and subsequently aspirated3,4.
The foreign bodies found in our cases are
extremely unique and have not been reported in the
literature in such a young age.
Sudden onset of cough, dyspnea and wheezing are
the major symptoms of FB in the airway. Unresolved
or recurrent Pneumonia should raise the suspicion
of FB aspiration5. The most important feature of
aspirated FB in children is the sudden onset of choking
and intractable cough; other presenting symptoms
that occur are fever, breathlessness, wheezing and
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paroxysmal coughs. FB aspiration can lead to near
complete airway obstruction, asphyxia and death
especially if the foreign body lodges in the trachea as
in case 1 and 3. However many times the symptoms
may not be seen during the initial period of aspiration
and the patient may present later with complications4,5.
The diagnosis may be obscured and delayed if
the event is unwitnessed in a young child especially
in the presence of associated conditions like asthma
and respiratory tract infection, as seen in case 5.
Children witnessed to choke while having small
particles in their mouths and noted subsequently to
have raspy respiration, wheezing, or coughing should
undergo bronchoscopy even with normal radiographic
findings6,7. Rigid bronchoscopy is the gold standard for
diagnosis and treatment of inhaled FB in children.
It should be performed by an expert surgical team
because complications like pneumothorax, tracheal
or esophageal injury can occur even in experienced
hands.

Conclusion
Aspiration of a FB is a potentially lethal event
especially if it is sharp and pointed. A careful history,
meticulous examination and imaging are essential for
early diagnosis. Public education is needed for the
prevention of such a morbid problem.
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LETTER TO THE EDITOR

Mistaking post-stroke muscle spasm
for arterial pulsation in patient
with hemiplegia after stroke
Myoung Jin Ko1 and Hyojoong Kim1

Seventy four year-old male patient was scheduled for elective pancreaticoduodenectomypylorus-preserving operation. He has history a cerebral infarction with right hemiplegia.
Electrocardiogram, pulse oximetry and non-invasive blood pressure monitor were applied before
general anesthesia induction. Invasive arterial pressure monitor was needed, so we tried to
cannulate at right radial artery. The radial artery typically lies between the brachialis and flexor
carpi radialis tendons. But, we couldn’t palpate any pulses there. So we searched for it around there
because the location of radial artery might be variated1. We found the pulsation at lateral dorsal
side of right wrist, and we considered it as a dorsal carpal branch of radial artery. However, it was
doubtful that the pulsation was a real artery, because its pulsation rhythm was not synchronized
with electrocardiogram. So we checked the pulsation with ultrasonography to confirm the blood
vessel. On Doppler, there was no sign of blood flow. We found the same pulsated movement in the
proximal portion of the dorsal forearm, and confirmed it an extensor pollicis longus tendon.
In stroke patients, post-stroke spasticity may affect about 30% in survivors2. Symptoms of
spasticity vary in localization and severity and may include hypertonicity, clonus, exaggerated
deep tendon reflexes, muscle spasm, scissoring, and fixed joints. The degree of spasticity may
vary from mild muscle stiffness to severe, painful, and uncontrollable muscle spasms3. In this
case, twitching of extensor pollicis longus muscle was misunderstood as a radial arterial pulsation.
Electrocardiogram is routinely monitored in the operation room setting, so we had question
about discordance between heart rhythm and pulsation. But, it can be misunderstood for arterial
pulsation without real time electrocardiogram and tendon injury can be caused. So, physicians
have to pay attention to this point when doing arterial blood sampling or cannulation in post-stoke
patients. Detailed history taking about stroke and post-stroke spasm is necessary, and if possible,
electrocardiogram or ultrasound may be helpful.
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Retraction
At the request of the authors, the article titled “Comparison of postoperative
analgesic effect of intrathecal Ketamine and fentanyl added to bupivacaine
in patients undergoing cesarean section: A prospective randomized doubleblind study” [1] has been retracted. A closely related trial was published by
Marzieh Beigom Khezri and colleagues in 2014, “Comparison of Postoperative
Analgesic Effect of Intrathecal Clonidine and Fentanyl Added to Bupivacaine
in Patients Undergoing Cesarean Section: A Prospective Randomized DoubleBlind Study” [2], where the patient demographics and outcome data were found
to be very similar. An institutional investigation concluded that the analyses and
results of [2] are correct and not affected by the mistakes and the authors should
withdraw [1].
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