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EDITORIAL

REUNION OF AUB ANESTHESIOLOGY
AT THE ASA 2009 NEW ORLEANS
The American Society of Anesthesiologists (ASA) President elect Alexander A. Hannenberg,
M.D. considers attending the ASA Annual Meeting as being “a kid in a candy store”. There is
nowhere else with the quality, quantity and variety of stimulating, relevant and useful education
that the ASA meeting provides. In addition to its scientific value, there is a social aspect, too,
in a gathering of thousands of individuals with a common professional interest, yet varying
backgrounds. The ASA 2009 was held in the lovely city New Orleans (Fig. 1).
The department of Anesthesiology of the American University of Beirut (A.U.B.) delegates
every year members of its faculty to participate in the ASA Annual Meeting. The meeting 2009 was
a pleasant occasion for the reunion of the Faculty and Alumni of the Department of Anesthesiology
who participated in the meeting (Fig. 2-6).
The reunion was organized by Dr. Ghassan Kanazi, the Chairman of the Department, in the
presence of Dr. Anis Baraka, the former Chairman, as well as Dr. Marie Maroun and Dr. Aliya
Dabbous Faculty of the department who presented scientific posters based on their departmental
research (Fig. 7, 8).
The ASA scientific program was very rich, covering the up-to-date refresher courses and panel
discussions, in addition to other scientific activities such as the poster presentations and the special
sessions celebrating research. Also, the ASA program included the different Memorial lectures such
as the Rovenstine lecture, the John W. Severinghaus lecture and the Lewis H. Wright lecture.
Dr. Edmond I. Eger II, M.D. was selected to deliver the Severinghaus Memorial lecture
which was established 2008 when John W. Severinghaus, M.D. himself was the first lecturer on
“Translation Science”. Dr. Eger introduced the “MAC” principle and taught us the basic concepts
of anesthetic uptake and distribution. Despite the many honors and awards bestowed on him, Dr.
Eger says “it is important to remember the mentors in our life”. The title of his lecture was “after
you, please”.
Dr. Peter J. Pronovost, M.D., Ph.D. delivered the traditional Rovenstine lecture about
“reduction of central venous catheters infection”. He stressed that strong leadership, teamwork
and personal responsibility will be required to reshape long-entrenched attitudes, which will lead
to truly exceptional patient care.
Dr. Lusian Leap, M.D. delivered the Wright Memorial lecture about “patient safety; are we
making progress?”. Dr. Leap asked some provocative questions about the safety of the hospitals
2009, and what needs to be done to accelerate progress in safety initiatives.
The scientific program of ASA included other important sessions covering “simulation
in anesthesia practice”, as well as the role of the Anesthesiologist outside the O.R., and during
disasters. The traditional Technical Exhibit of the ASA introduced us to the up-to-date anesthesia
machines, ventilators and monitoring facilities including pulse oximetry and cerebral oximetry.
The problem of the difficult airway and the different techniques of video laryngoscopy which
facilitate tracheal intubation were exhibited.
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The ASA 2009 New Orleans was an occasion
to meet many of our Pioneers of Anesthesia in USA
including Alon Winnie (Fig. 9), Michel Todd (Fig. 10),
Ronald Katz (Fig. 11) and Carin Hagberg (Fig. 12).
Also, we were happy to meet Dr. Angela Enright, the
President of the World Federation of Anesthesiologists
(Fig. 13).

Goodbye ASA 2009. We look forward to the
ASA 2010 at San Diego, and to the WCA 2012 Buenos
Aires.
ka, MD,FRCA(Hon)
Emeritus Professor of Anesthesiology
Department of Anesthesiology
American University of Beirut
Beirut - Lebanon

Fig. 1
Dr. Anis Baraka at New Orleans airport

Fig. 2, 3
Members of the AUB Department at the exhibit area of the ASA
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Fig. 4, 5
Members of the AUB Department before the Reunion dinner

Fig. 6
The Reunion Dinner

Fig. 7
Dr. Marie Maroun at her poster

Fig. 8
Dr. Aliya Dabbous at her poster

Fig. 9
Dr. Alon Winnie and Dr. Ramez Salem at the dinner arranged
by Dr. & Mrs. Tony Nader
M.E.J. ANESTH 21 (1), 2011
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Fig. 10
Dr. Anis Baraka and Dr. Michel Todd, the Chairman of
Anesthesiology, Iowa University

Fig. 11
Dr. Ronald Katz. A pioneer researcher of muscle relaxants

Fig. 12
Dr. Caren Hagberg. The Editor of Benumof’s Airway
Management

Fig.13
Dr. Angela Enright, the President of the WFSA in front of the
stand of the 15th World Congress of Anesthesiologists (WCA)
Buenos Aires 2012

EDITORIAL

CEREBRAL OXIMETRY DURING
CARDIOPULMONARY BYPASS
The cerebral oximeter has been recently introduced to monitor regional cerebral oxygenation
during cardiopulmonary bypass (CPB). The device is based on near infrared cerebral spectroscopy
(NIRS) which can provide non-invasive and continuous monitoring of cerebral oxygen supplydemand balance during CPB including deep hypothermic circulatory arrest (DHCA). The regional
cerebral oxygen saturation measured by NIRS is closely related to the oxygen saturation monitored
by the invasive jugular bulb technique which represents the mixed venous oxygen saturation of the
whole brain. However, it is different from the values achieved by the traditional cerebral venous
monitoring of the whole body.
Although the brain is only about 2% of the body weight, its oxygen consumption amounts up
to 20% of the whole body oxygen consumption. The cerebral blood flow (CBF) is about 12% of the
cardiac output, and is regulated by the MAP-ICP gradient, by MAP-CBF autoregulation, and by
the cerebral blood flow-metabolic coupling, as well as by the PO2 and PCO2 values and the degree
of hemodilution.
Perioperative cerebral hypoxemia during CPB can result in a spectrum of manifestations.
Stroke and encephalopathy are reported in 1-3% and 10-15% of patients respectively, while
delirium and postoperative cognitive dysfunction (PGCD) is more common affecting 15-40% of
patients.
The two main causes of cerebral hypoxemia during CPB are cerebral embolization and
cerebral hypoperfusion. 30-50% of postoperative strokes result from cerebral macroembolization,
mostly arising from atherosclerosis of the ascending aorta. Recent data show that as many as 2743% of patients experience regional or global cerebral oxygen desaturation during CPB, indicating
cerebral oxygen supply-demand mismatch.
Cerebral hypoperfusion is not limited to bypass cardiac surgery, but may also occur during
“off-pump” cardiac surgery, secondary to displacement of the heart which may lead to systemic
hypotension associated with paradoxical increase of the central venous pressure. In addition,
cerebral hypoperfusion can occur during one lung ventilation, and during carotid endarterectomy.
Also, it has been observed during surgery in the head up or sitting position. Elderly patients are more
prone that younger patients to develop cerebral desaturation because of the reduced physiologic
reserve that accompany aging.
During CPB, the cerebral oxygen supply-demand mismatch can result from decreased pump
flow and MAP, or secondary to severe hemodilution. The CBF-MAP autoregulation support
the common practice of maintaining the MAP at 50-70 mmHg during CPB. However, elderly
arteriosclerotic and hypertensive patients can have the autoregulation curve shifted to the left which
requires a higher MAP. Thus, the MAP must be optimized within the individual’s autoregulatory
range. the introduction of NIRS which monitors continuously and noninvasively the regional
cerebral oxygen saturation opens up the possibility that MAP during CPB can be individualized,
and should be maintained >70 mmHg in high-risk patients. NIRS may also help to optimize the
red cell transfusion trigger during CPB. There is evidence that hyperglycemia during hypoxemia
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worsens the impact of ischemia through increased
glycolysis and intracellular acidosis. Using cerebral
oximetry reduceds the potential exposure of the brain
to hypoxia and enhance management, which decrease
the incidence of postoperative cognitive dysfunction
and shorten PACU as well as hospital stay.
Hypothermia during cardiopulmonary bypass
(CPB) can decrease the cerebral oxygen demand
according to the Q10 principle (i.e. every decrease of
10°C can decrease the oxygen requirements by about
50%). Using the alpha-stat strategy of carbon dioxide
management during moderate hypothermia can
maintain the cerebral autoregulation and the cerebral
oxygen supply-demand balance, while avoiding
luxury perfusion. In contrast, the pH-stat management
is recommended during deep hypothermic circulatory
arrest (DHCA) in order to ensure homogenous cooling
of all areas of the brain, associated with maximal
depression of cerebral metabolism which allows safe
circulatory arrest up to 30-40 minutes. NIRS can
provide a continuous monitoring of cerebral oxygen
supply-demand balance during deep hypothermia
including circulatory arrest.

of neuronal ischemic injury. However, rapid rewarming
and/or postoperative hyperthermia are associated with
risk of neurological complications. Slow rewarming
to 34°C rather than 37°C resulted in improvement of
neurocognitive outcome after CABG surgery. During
rewarming, the use of alpha-stat is thought to be
beneficial as it decreases cerebral blood flow and the
risk of cerebral edema.
In conclusion, NIRS can be used as a noninvasive
and continuous monitor of the balance between cerebral
oxygen supply and consumption. An algorithm was
proposed based on optimizing factors that can affect the
cerebral oxygen supply-demand balance. These factors
are adequate positioning of the vascular cannulae, and
optimizing perfusion pressure, cardiac output, PaO2,
PaCO2 and Hb concentration, as well as decreasing the
cerebral metabolic rate.
Anis Baraka, MD, FRCA (Hon)
Emeritus Editor-in-Chief
Middle East Journal of Anesthesiology
Department of Anesthesiology
American University of Beirut Medical Center

Experimentally, hypothermia reduces the extent
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Comparison of local anesthetic effects
of Tramadol and Lidocaine used
subcutaneously in minor surgeries with
local anesthesia
S. Vahabi**, M. Heidari**, M. Ahmadinejad***,
J. Akhlaghi**** and M. Birjandi*****

Abstract
Objectives: In this study, the local anesthetic and post-operative analgesic effects of tramadol
were compared to those of lidocaine in minor surgeries under local anesthesia.
Methods: This double-blind clinical trial study included 70 patients in ASA physical status I
and II, aging between 20 and 50 years, undergoing minor surgery (lipoma excision and revision of
scars less than 4 cm within 30 minutes or less) under local anesthesia. The patients were randomly
assigned to receive either 2 mg/kg tramadol (group T, n = 35) or 1 mg/kg lidocaine 2% (group L,
n = 35) subcutaneously. Scores of the pain sensation were recorded as VAS (visual analogue scale
0-10) during injection, incision and 15, 30 and 45 minutes after incision, and then 2, 4 and 6 hours
post-operatively at the ward.
Results: There was no significant difference between pain scores of the two groups during
injection, incision and surgery or in the post-operative period at the ward (p = 0.181). Incidence of
nausea was 0% and 22.8% in group L and group T, respectively. The difference was statistically
significant (p = 0.002). Furthermore, 82.9% of subjects in group L and 60% of subjects in group T
needed acetaminophen to control their pain and the difference was significant (p = 0.004).
Conclusion: Tramadol 2 mg/kg has local anesthetic and post-operative analgesic effect equal
to lidocaine 1 mg/kg in minor surgeries performed subcutaneously. Therefore, we concluded that
tramadol can be used as an alternative drug to lidocaine in local anesthesia and has the ability to
decrease the demand for post operative analgesics.
Keywords: Tramadol, Lidocaine, subcutaneous block, visual analogue scale.

*	Anesthesiology department, Faculty of Medicine, Lorestan University of Medical Sciences, Khorram Abad, IRAN.
**	Urology department, Faculty of Medicine, Lorestan University of Medical Sciences, Khorram Abad, IRAN.
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*****	Medical Statistic department, Lorestan University of Medical Sciences, Khorram Abad, IRAN.
Faculty of Medicine, Lorestan University of Medical Sciences, Khorram Abad, IRAN.
Corresponding author: Sepideh Vahabi, MD, Faculty of Medicine, Lorestan University of Medical Sciences, Pardis
Educational Institute, Kamalvand street, Khorram Abad, IRAN. P.O. Box: 13185-1678, Tehran, Iran, Tel: +9821
66439463, Fax: +9821 66423304, E-mail: swt_f@yahoo.com
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Introduction
Many distant years ago, native people of Peru
sought a native plant called “Eryrthroxylum Coca”
which made them euphoric and tranquilized. But it was
only in 1884 when Koller made clinical use of cocaine,
for the first time, to induce local anesthesia on the
corneal surface, commencing a new era in the science
of medicine1. Cocaine’s ability to induce psychological
dependence and its stimulating characteristics when
placed on the surface or on the periphery of nerves
led to a survey to find a more suitable local anesthetic.
Lidocaine was made by Lofgern in 1943 and following
that, various ester and amide anesthetics were invented
and used1. This class of drugs inhibits the conduction
of nerve impulses by blocking sodium channels in
stimulative membranes leading to a temporary lack of
sensation2.
Tramadol, as a non-narcotic central analgesic
entered the market in 1977. Its main acting mechanism
is the increase in serotonergic neural conduction;
therefore, its analgesic effects can be averted by
simultaneous administration of a serotonin-receptor
antagonist. Also, tramadol inhibits the action of
epinephrine carrier and is a weak agonist for µ receptor;
its structure is a methyl-morphine resembling that of
codeine and it will only be partially antagonized by
naloxone3.
The analgesic effects of tramadol are mostly
independent of its effects on µ receptor; for example,
tramadol applies its analgesic effects via spinal and
supra-spinal pathways4 and can be useful in subsiding
atypical pains such as chronic nervous pains1. But
several studies have recently shown that tramadol also
has peripheral local anesthetic effects3,5-7. For example,
its anesthetic characteristics have been demonstrated
by directly administering tramadol onto the sciatic
nerve of a rabbit5. In similar studies, tramadol had
effects similar to those of prilocaine after intra-dermal
injections7,8.
The current study has been designed with the aim
of testing the local anesthetic effects of tramadol. The
ability of tramadol to induce anesthetic and analgesic
effects when injected subcutaneously is a phenomenon
which itself can revolutionize the local anesthetics
chapter, leading to a new class of medicines which can
be used to induce local anesthesia.

S. Vahabi ET AL.

Therefore, this study has compared tramadol
with lidocaine when both injected subcutaneously in
minor surgeries.
The aim of this study is to compare tramadol and
lidocaine in terms of the degree of local anesthesic
effect at the time of surgical incisions and during the
operation, and also the degree of analgesia after minor
surgeries under local anesthesia.

Materials and Methods
This experimental interventional study was done
as double-blind clinical trial approved by the research
council and medical ethics committee of Lorestan
University of Medical Science in Shohada Ashayer
hospital, Khorram Abad, IRAN in 2006. It included 70
patients between 20 and 50 years of age undergoing
minor surgeries under subcutaneous block.
The minor surgeries include lipoma excision and
revision of scars less than 4 cm within 30 minutes or
less.
Subjects were randomly divided into two
groups either receiving tramadol 2 mg/kg (Group T)
(Tramadol made by Krewel Meuselbach factory) or
lidocaine 1 mg/kg (Group L) (Lidocaine made by
Kingdom factory). The injection mixture volumes were
increased to 5cc and then were injected by a needle no.
25 to induce local anesthesia by subcutaneous block.
Subjects did not receive any anesthesia premedications. The surgeon and the patient were
unaware of the identity of the drugs. The amount of
pain was measured and documented via VAS (Visual
Analogue Scale) at the time of the injection and during
the surgical incisions and every 15 minutes (at the 15th,
30th and 45th minute of the surgery) till the end of the
operation and after that, every 2 hours until 6 hours
past the operation.
During the operation, the anesthetic would be
subcutaneously injected once again as much as 0.5 mg/
kg if VAS was equal to or greater than 4.
The surgical incision was made 5 minutes after the
subcutaneous injection of the drug and blood pressure,
heart rate, respiratory rate and SaO2 were monitored
and registered during the surgery. Incidence of nausea,
vomiting, dermal reaction (on a scale of 0-3 [0:
without reaction, 1:mild rash, 2:erythema, 3:wheals])

Comparison of local anesthetic effects of Tramadol and Lidocaine

and bleeding (on a 0-3 scale [0: without bleeding, 1:
bleeding less than 50cc, 2: bleeding between 50cc and
100cc, 3: bleeding more than 100cc]) were evaluated.
After the operation, acetaminophen 325 mg tablets
were prescribed in case of a VAS≥4. The interval
between two tablets of acetaminophen was not allowed
to be less than 2 hours. The patients were discharged
the same day of operation.

Data analysis
The data were analyzed using repeated measures
model, student t distribution and chi-square test and p
values less than 0.05 were finally considered as to be
statistically significant.

Results
The mean pain intensity was not significantly
different between the two studied groups (L and T)
during the drug administration as well as the surgical
incision or after 15, 30 and 45 minutes post the
injection (p = 0.181).
These results show that the subcutaneous
injection of tramadol is not more painful than that of
lidocaine and that tramadol (with a dosage of 2 mg/kg)

11

can have local anesthetic effects as much as lidocaine
and provide desirable anesthesia during an operation.
Furthermore, after 2, 4 and 6 hours post operation,
the two groups did not have significant difference in
the pain scores (p = 0.05) meaning that the anesthesia
induced by tramadol is as efficient as that induced by
lidocaine.
When comparing the need of patients to an
extra medicine dosage during the operation, 17.1%
of subjects in group L and 8.6% of subjects in group
T needed an extra dosage of medicine, making no
significant difference in this matter between the two
groups (p = 0.48).
Table 3 shows that tramadol 2 mg/kg can compete
with lidocaine 1 mg/kg in terms of anesthetic effects
when injected subcutaneously.
As for the amount of acetaminophen used by
subjects in the first 6 hours after the operation, 54.3%
of subjects needed one tablet of acetaminophen, 28.6%
needed two tablets and 17.1% did not need any tablets
in lidocaine group, while 48.6% of subjects needed
one tablet, 11.4% needed two tablets and 40% did not
need any tablets in the tramadol group; the two groups
had statistically significant difference in this matter (p

Table 1
The mean and the standard deviation of pain intensity score at different times in tramadol and lidocaine groups
Time
Medicine

Lidocaine

Tramadol

Total

Administration

Surgical
incision

15 minutes 30 minutes 45 minutes
after the
after the
after the
block
block
block

2 hours
after the
block

4 hours
after the
block

6 hours
after the
block

Number

35

35

35

35

35

35

35

35

Mean pain
intensity score

2.54

0.57

0.05

0.05

0.60

2.37

2.62

1.85

Standard
deviation of
pain intensity
score

1.59

0.55

0.23

0.23

0.97

1.69

1.55

1.68

Number

35

35

35

35

35

35

35

35

Mean pain
intensity score

2.65

0.74

0.48

0.14

0.11

2.02

1.60

1.45

Standard
deviation of
pain intensity
score

1.55

0.61

0.98

0.35

0.32

1.75

1.68

Number

70

70

70

70

70

70

70

70

Mean pain
intensity score

2.60

0.65

0.27

0.10

0.35

2.20

2.11

1.65

Standard
deviation of
pain intensity
score

1.56

0.58

0.74

0.30

0.76

1.72

1.69

1.66
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= 0.04), meaning that tramadol group had significantly
less need to analgesics in the first 6 hours after the
operation.
The mean amount of bleeding within the first
45 minutes after the block (on a 0-3 scale) was 0.26
and 0.18 in L and T groups, respectively showing no
significant difference between the two groups (p =
0.104).
Table 2
Comparison of the mean and the standard deviation of pain
intensity score in the two therapeutic groups of tramadol and
lidocaine
Medicine

Number

Mean

Standard
deviation

Lidocaine

35

1.33

0.55

Tramadol

35

1.15

0.57

Mean
deviation
0.18

p = 0.181

subjects in tramadol group which made a significant
difference between the two groups in this matter (p
= 0.002). It can be concluded that tramadol induces
nausea in more patients compared to lidocaine.
There was no incidence of vomiting in the first 6
hours after the operation in group L whereas 11.4% of
subjects in group T had one occasion of vomiting; the
difference was not significant (p = 0.114).

Discussion
In this study, subcutaneous injection of tramadol
led to local anesthesia effects similar to those of
lidocaine. Such a result was also achieved in similar
studies conducted by Al tunkaya H. et al in Turkey,
where they compared tramadol with prilocaine and
lidocaine2,7. In our study, tramadol resulted in longer
duration of analgesia, reducing the need for analgesics
after the operation, which is in accordance with the
results of Al tunkaya’s study8.

The mean skin reaction severity (on a 0-3 scale),
15, 30 and 45 minutes after the block was 0.09 and 0.19
in L and T groups, respectively, showing no significant
difference between the two groups (p = 0.104).

At first, tramadol was thought to apply its
analgesic effects through spinal and supraspinal
pathways4, but several clinical studies showed that
tramadol can also have local anesthetic function3,5-7.

In the first 6 hours after the operation, the mean
systolic blood pressure, heart rate, respiratory rate and
the mean SaO2 did not show any significant difference
in the two groups (p = 0.167).

It has been demonstrated that tramadol bears
anesthetic characteristics when injected in sciatic
nerves of the rats5.

Table 3
Number and frequency of patients in tramadol and lidocaine
groups in need of extra dosages of anesthesia medicine during
the operation
Medicine

Lidocaine
Tramadol
Total

Without
a With a need
need of an of an extra
extra dosage dosage

Number

29

6

Percentage

82.9

17.1

Number

32

3

Percentage

91.4

8.6

Number

61

9

Percentage

87.1

12.9

p = 0.48

There was no incidence of nausea in lidocaine
group in the first 6 hours while there was one incidence
of nausea in 17.1% of subjects and two in 5.7% of

When sodium concentration declines in the
extracellular fluid, the nerve becomes sensitized to the
local anesthetic9.
In 2003, Jou et al suggested that tramadol, like
lidocaine, disrupts the sensory and motor nerves by
blocking axons by affecting the voltage-dependent
sodium channels10.
In 2002, Mert et al showed that tramadol might
have a different mechanism from lidocaine in blocking
the nerve conduction; for example, a different calcium
concentration in the medium outside would increase
the activity of tramadol but decrease that of lidocaine11.
After intramuscular injection of tramadol, it
will be absorbed quickly and thoroughly and reaches
its maximum serum level within 45 minutes12,13.
The desired serum level to control mild pains will
be achieved in a average time of 7 minutes13. The
recommended daily intramuscular dosage is 50-100 mg
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every 4-6 hours13,14. The pharmacokinetics of tramadol
removal is described based on a double-compartment
model. The half-life of tramadol is 5.1±0.8 hours and
the half-life of its derivatives is 9 hours for a 100-mg
single dose14.

of these complications seem to depend on the serum
concentration peak of the drug; for instance, these
symptoms are more evident in a 3 mg/kg intravenous
dosage of the drug compared to when it is infused or
used in patient-controlled analgesia method8.

In our study, the total acetaminophen used in
tramadol group was less, which is in accordance with
Al tunkaya’s study. The only difference was that they
had used paracetamol as the analgesic8.

In our study, nausea and vomiting were only
detected in tramadol group which is similar to the
results of the study by Al tunkaya8.

There was no difference between the two groups
in terms of blood pressure, heart rate and respiratory
rate; these results are comparable to those of studies
where tramadol was injected in intramuscular or
intravenous approaches or when it was used in patientcontrolled analgesia method12 or in subcutaneous form.
Nausea and vomiting are among the more
important complications of tramadol when it is used
to control pain after the operation14. The prevalence

Finally, we evaluated the anesthetic and analgesic
effects of subcutaneous tramadol after the operation
and concluded that tramadol can be a good choice in
minor surgeries.
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The effect of the addition of Lornoxicam
(Xefocam) Intrarticularly on the WOMAC
Scale in Patients Undergoing Arthroscopic
Anterior Cruciate ligament Reconstruction
Shereen Amin MD, Mohamed Yosry MD and Iman El Dash MD

Abstract
Effective pain relief is important after diagnostic and therapeutic arthroscopic knee surgery to
permit early discharge and improve comfort and mobility at home. We compared the intraarticular
analgesic effects of ropivacaine and morphine with or without Xefocam and the need for rescue
IV morphine at rest and during movement in patients undergoing anterior cruciate ligament
reconstruction under spinal anesthesia. Anterior cruciate ligament reconstruction (ACLR) is
associated with moderate to severe postoperative pain.
Patients and Method: Forty five patients undergoing anterior cruciate ligament reconstruction
(ACLR) under spinal anesthesia were enrolled in this study. Patients were divided into three equal
groups (15 each); the C group received saline. The RM group received 0.25% ropivacaine and
morphine 0.2 mg/mL; the RMX group received 0.25% ropivacaine, morphine 0.2 mg/mL and
Xefocam 0.8 mg/mL postoperatively they received intraarticular patient-controlled analgesia.
The study drug was given in a volume of 10-mL bolus and a 60-min lockout interval. If needed,
rescue morphine 2 mg was self-administered IV with 10-min lockout intervals. Pain scores and
patient satisfaction were assessed at rest and during movement. There were significant differences
among the groups in pain scores and patient satisfaction and in the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) Classification. Daily morphine consumption was
significantly smaller in the RMX group (7 ± 6 mg) compared with the RM group (23 ± 20 mg;
P = 0.002) and in both groups compared with control (46 ± 21 mg; P <0.001). We conclude that
intraarticular patient-controlled regional analgesia provides effective pain relief after anterior
cruciate ligament reconstruction. The combination of intraarticular ropivacaine, morphine, and
xefocam was superior to control or to a combination of ropivacaine and morphine.

Introduction
Lornoxicam [Xefocam (Nycomed Pharma AS, Roskilde, Denmark)], is a new NSAID it
is nonopioid analgesic that is available in parenteral form. Postoperatively it is as effective as
morphine1,2, pethidine3, tramadol4,5, or fentanyl6, but produces fewer adverse effects than those
drugs. Lornoxicam is more potent than many other nonopioid analgesics and is well tolerated by
patients.
It is rapidly eliminated, having a short plasma elimination half-life of 3-5 h4,5, which suggests
its suitability for acute use in the postoperative period6,7. Lornoxicam is also as effective as
morphine but better tolerated when administered intravenously by patient-controlled analgesia in
the treatment of moderate postoperative pain after laminectomy or discectomy6 Furthermore, wound
infiltration with a combination of LA plus lornoxicam improved postoperative pain control and
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patient comfort, and decreased the need for opioid as
compared with the use of either drug alone suggesting
a local effect7. It is also added to local intravenous
analgesia as it enhances the effect of lidocaine8.
The aim was to compare the IA analgesic effects
of
intraarticular
ropivacaine/morphine/xefocam
(RMX) mixture with ropivacaine/morphine (RM) to
the traditional intravenous PCA using Morphine on
pain at rest and during movement and the need for
supplemental IV morphine consumption.

Material and Methods
After patient informed consent and Hospital
institutional approval, 45 patients scheduled for
anterior cruciate ligament (ACL) reconstruction under
spinal anesthesia, were enrolled in this study. They
were randomly divided into 3 groups (15 each) (n =
15).
• Group C (control group) received no research drug
intraarticularly.
• Group RM received morphine, ropivacaine,
mixture as patient controlled intraarticular patient
controlled analgesia.
• Group RMX received morphine, ropivacaine,
xefocam mixture as patient controlled intraarticular
patient controlled analgesia.
All groups received patient controlled analgesia
(PCA) morphine intravenous as a rescue drug.
Exclusion criteria included, history of chronic
pain, regular medication with analgesics, drug
or alcohol abuse, psychiatric disorder, unable to
understand the patient-controlled analgesia [PCA]
device).
Preoperatively, all patients were instructed how
to use the 10-cm visual analog scale (VAS) were 0
= “no pain” and 10 = “worst pain imaginable,” VAS
was recorded at rest. Also the patient was instructed
to the use of patient-controlled analgesia (PCA)
pump before surgery. As premedication, midazolam
was administered IV (0.03 mg/kg) before the start of
anesthesia. Intraoperatively, a subarachnoid blockade
at L3-4 interspace performed with the patient in the
lateral position. Three millilitres of heavy bupivacaine
were injected (Marcaine spinal 0.5%, Astra
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Laboratories, Sweden).
The arthroscopic ACLR was performed by the
same surgeon using an autologous quadriceps tendon
graft with adjacent bone block from the patella of
the same knee. Before closing the wounds, epidural
catheter (Portex clear 18-gauge catheter) was placed
intraarticularily (IA) through a Tuohy needle. Its
position was confirmed arthroscopically. The catheter
was secured to the skin by a sterile transparent
dressing, flushed with 5 mL of saline, and connected
to a Microject® PCA pump (Sorenson Medical,
West Jordan, UT), using a Microject® cassette with
incorporated 1.2-µm antimicrobial filter.) The pump
was programmed to administer a bolus of 10 mL with
a 60-min lockout interval each with its own study drug.
Forty milliliters of analgesic mixtures were
prepared in 50 ml syringe. The analgesic mixture was
prepared as follows.
RM group 20 ml ropivacane 0.5%, 8 mg morphine
in 8 ml and 12 cm saline Thus every ml of the solution
contain ropivacaine 0.25%, 0.2 mg/ml morphine.
RMX group The mixture was as follows 20ml
ropivacane 0.5%. 40 mg xefocam dissolved in 8 ml
saline 8 mg morphine in 8 ml and 4 cm saline were
added up to make the total volume = 40 ml. Thus every
ml of the solution contain ropivacaine 025%, 0.2 mg/
ml morphine and xefocam 1 mg/ml.
After closure of the wound a bolus dose of 10
milliliters of study drug was administered to every
patient. Whenever the patient experienced pain (VAS
>3) rescue morphine 2 mg was self-administered by a
PCA pump IV with 10-min lockout intervals.
To avoid confusing the patients, the IA PCA
pump was marked with a green tape and the IV PCA
pump was marked with a red tape. The numbers of IA
boluses and the morphine total IV consumption were
recorded.
VAS at rest was recorded at the following
intervals 4, 8, 16, and 24 hours postoperatively. The
presence of side effects (dizziness, nausea, vomiting,
pruritus, and urinary retention) were recorded at
24 h after surgery. Patients were asked to rate their
satisfaction with pain treatment on a 3-point scale: 1
= pain relief worse than expected, 2 = as expected,
3 = better than expected. In addition to properly
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evaluate the joint a WOMAC Score (Western Ontario
and McMaster Universities Osteoarthritis Index)
was used. It tests the function, pain and stiffness on
the 1st, 2nd, 3rd postoperative days. The (WOMAC)
questionnaire was designed to measure these
components by assessing 17 questions for functional
activities, five questions for pain related activities,
and two for stiffness criteria. The 17 questions for
assessing the joint function are ability to (1) bathe,
(2) step in the car, (3) out of the car, (4) going
upstairs, (5) downstairs, (6) lying down, (7) bending,
(8) putting on socks, (9) walking on flat surface, (10)
on the toilet, (11) off the toilet, (12) rise from bed,
(13) rise from seat, (14) light chores, (15) heavy
chores, (16) standing, (17) sitting. The scale is from
0 to 170, were zero is fully functioning and 170 is no
function of the joint at all. As regard the stiffness two
questions were asked (1) fully bend the knee (2) fully
extend the knee the score is from 20 to 0 where 0 is
full range of motion and 20 is no joint movement.
As regards the pain five questions were asked about
pain experienced during (1) sitting, (2) standing, (3)
walking, (4) Up the stairs, (5) night pain. The score
is from 50 with 0 being no pain at all and 50 is the
worst pain. Hospital stay was recorded in all groups.

Results
No significant differences were noted among
study groups as regards demographic data and duration
of surgery Table 1.

RM and Group C. However, there was no statistical
significance between C group and the RM group. After
16 hours postoperatively group RMX was significantly
lower than group RM and C there was no statistical
significance between C group and the RM group. After
24 hours RM and RMX were significantly lower than
group C. RMX group was significantly lower than
group RM (Fig. 1).
Fig. 1
VAS scores at 4, 8, 16, and 24 hours postoperatively. C is the
control group, RM is ropivacaine/morphine, RMX ropivacaine
/morphine/xefocam
Average Pain Scores
6

4

5
4

C

VAS 3
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16
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2
1
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16
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Fig. 2
Showing Western Ontario and McMaster Universities
Osteoarthritis Index) WOMAC classification testing (A) Pain
(B) Function (C) Stiffness (Bellamy et al. 1988)10
Wom ac Pain Score
60

Table 1
Demographic Data
Group C

Group RM

Group
RMX

Age(yrs)

35 ± 3

27 ± 3

32 ± 3

Weight(kg)

86 ± 2

86 ± 2

86 ± 2

Sex (male/
female)

12/3

13/2

12/3

89 ± 16

88 ± 6

94 ± 8

Values are mean ± SD C is the control group, RM is ropivacaine/
morphine RMX ropivacaine/morphine/xefocam.

VAS score-VAS After 4 hours there was no
statistical significance between the three groups. After
8 hours RMX group was significantly lower than Group

0----50 scale

50

Variables

Duration of
surgery(min)

17

40

C Group
RM Group

30

RMX Group

20
10
0
1st Day

2nd Day

3rd Day

Postoperative days

Fig. 2 (A)
Shows that the WOMAC pain score in group RMX is
significantly less than group RM and C group. It was 20, 9,
5 on 1st, 2nd, 3rd postoperative days, versus 35, 35, 26 in RM
group versus 49, 42, 40 in Group C.
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Fig. 2 (B)
Shows the WOMAC Function score. Group RMX is
significantly less than Group RM and C group it was 70, 60,
28 on 1st, 2nd, 3rd postoperative days, versus 90, 88, 88 and 140,
130, 100 in group RM and group C respectively.

Fig. 3
Intraarticular (IA) bolus administration over time. RMX =
ropivacaine/morphine/xefocam; RM = ropivacaine/morphine;
C = saline control.

Wom ac Function Score
160
140
0------------170 scale

0.6 bolus/hour and reached 0.35 after 20 hours. As
regard C group the demand was highest at the first hour
at 0.75 bolus/hour and lowest was 0.2 bolus/hr after 20
hours (Fig. 3).
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Fig. 2 (C)
Shows the WOMAC stiffness score. In Group RMX it is
significantly less than Group RM and C group it was 10, 5, 5
on 1, 2, 3 postoperative days versus 15, 13, 10 and 18, 13, 13
in group RM and C respectively. Group RM was significantly
less than Group C in all WOMAC three scores on the 1st, 2nd,
3rd postoperative days.
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The total dose of 24-h rescue IV morphine was
8 ± 8 mg in the RMX group versus 23 ± 3.6 mg and
46 ± 1.3 mg in the RM group and C group. Morphine
consumption was significantly smaller in the RMX
group (RMX versus RM and control group, P <0.001;
RM versus the C group, P = 0.002) Fig. (4).
Fig. 4
Total Intravenous consumption of Morphine /time in the
first 24 hours postoperatively
IV Morphine consumption/time

Requirements of intraarticular analgesia

45

Patients in all groups required intraarticular
analgesia, however in RMX group the analgesic
requirements were significantly lower than RM Group
and C group. In group RMX highest demand was
recorded in the first hour with an average of 0.6 bolus/
hour and lowest demand after 18 hours with an average
of 0.2 bolus/hour. As regards RM group the highest
demand was within the first hour with an average of
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Patient Satisfaction Score

Discussion

Patients in group RMX had significantly better
satisfaction score when compared to RM and C group.
Group RM showed more satisfaction than group C
(Table 2).

After arthroscopy of the knee joint, patients
regularly suffer from severe pain. Although the degree
of superficial trauma is less with these procedures, the
internal surgical site of repair, including the synovial
tissue, the anterior fat pad, and the joint capsule, have
free nerve endings that are capable of transmitting
painful stimuli and producing severe pain10. A
variety of treatment modalities have been applied
for postoperative pain relief after arthroscopic knee
surgery and many efforts have been made to maximize
analgesia and minimize side effects11. In recent years,
intraarticular analgesia has been used for arthroscopy in
an attempt to establish the smallest drug dose providing
effective analgesia with minimum side effects.

Table 2
Patient Satisfaction Score
Patient’s
Satisfaction
1
2
3

Group C
N = 15
6
7
2

Group RM
N = 15
4
4
7

Group RMX
N = 15
0*
6*
9*

C control group, RM, Ropivicaine Morphine RMX Ropivicaine
Morphine Xefocam.
1 = pain relief worse than expected, 2 = as expected, 3 = better
than expected.
* is significant in comparison to group RM and Group C 
Significant in comparison to group: C
Fig. 5
Postoperative hospital stay
Postoperative hospital stay
C group
6
5

RM Group

4
days 3
2

RMX
Group

1
0

Groups

The days spent in hospital in C control group, RM, Ropivicaine
Morphine RMX Ropivicaine Morphine xefocam

Incidence of complications

Group RMX showed the lowest incidence
of complications as only 2 patients complained of
dizziness. While Group C showed the highest incidence
of complications (Table 3).
Table 3
Incidence of complications
Side effect

Group C
N = 15
1
6
2

Group RM
N = 15
7
4
0

Group RMX
N = 15
13*
2
0

No side effects
Dizziness
U r i n a r y
retention
Pruritis
3
0
0
Vomiting
3
0
0
Nausea
4
1
0
Vertigo
2
1
0
* is significant in comparison to group RM and Group C 
versus RM and RMX.

Local anesthetics were the first of such drugs to
be given intraarticularly for purposes of postoperative
analgesia, and they remain in wide use12. However
as Sorensen et al observed in most cases that the
reduction in postoperative pain are small to moderate
and short lasting and patients may need supplementary
analgesia, which delays their discharge13. Intraarticular
multimodal regimens after arthroscopic knee surgery
may provide enhanced effects on postoperative pain.
White et al emphasized that many studies have focused
on the benefits of the addition of different drugs such
as bicarbonate, adrenaline, opioids, and NSAIDs to
intraarticular local anesthetic14 as with the opioids.
El Hakim et al said that, intraarticular administration
of NSAIDs after knee arthroscopy has been found to
provide variable results with respect to their analgesic
efficacy. Different types of NSAIDs15,16, such as
ketorolac17 and tenoxicam18, have been used alone or
in combination with intraarticular local anesthetics or
morphine in a number of clinical studies19.
The administration of NSAIDs decreases the
inflammatory response associated with arthroscopic
knee surgery, resulting in diminished pain and
facilitating earlier ambulation and faster rehabilitation
The literature on single-dose IA analgesia is
controversial because of different concentrations
and volumes of local anesthetics and also as a result
of the use of several drugs and drug combinations A
systematic review of single-dose IA local anesthesia
for postoperative pain relief after arthroscopic knee
surgery reported a small to moderate effectiveness
M.E.J. ANESTH 21 (1), 2011
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of short duration. This is in contrast with our current
study which showed long postoperative good analgesia
in RMX group, evidenced by early ambulation, better
patient satisfaction, lower intravenous rescue drug
administration20. Less side effects were encountered
and less postoperative hospital stay was recorded.
Therefore it is advisable to use the analgesia according
to the patient’s requirements rather than giving it as a
single intraarticular dose.
In our study, xefocam was used in combination
with ropivacaine and morphine. Lornoxicam (Xefo@;
Nycomed Pharma AS, Roskilde, Denmark) is a
new NSAID belonging to the enolic acid chemical
class shared by piroxicam and tenoxicam. Its
analgesic potency in animal pain models exceeds
that of piroxicam by approximately 12- and 3-fold,
respectively, and that of indomethacin and diclofenac
by 4- and 6-fold, respectively5. Lornoxicam is rapidly
eliminated, having a short plasma elimination half-life
of three to five hours6,7, which suggests its suitability
for acute use in the postoperative period6. The
principal therapeutic effect of NSAIDs is the inhibition
of prostaglandin synthesis. The NSAIDs were given
IA combined either with bupivacaine or with morphine
and the authors suggest the synergistic action of the
drugs21. They all agree that the IA application of
NSAIDs compared with IV administration is more
effective, but the doses in those studies were large (60
mg and 30 mg of xefocam). A reduced dose of locally
applied xefocam (5 mg of xefocam in a 5-mL volume
and 0.25% bupivacaine 20 mL) provided comparable
analgesia to a systemic dose (6 mg xefocam IV) after
arthroscopy of the knee, which has the potential of
minimizing the systemic side effects of xefocam while
conferring the analgesic benefit of the drug. There are
some concerns about the effects of xefocam on wound
healing. In the studies regarding IA administration,
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xefocam was given as a single shot and no such effects
were reported. The combination of the three drugs
in the RMX group allowed us to use small doses
intraarticulary thus decreasing all the disadvantages
and side effects of the other drugs.
In the study of Dauri et al.22 the IA analgesia
with ropivacaine plus sufentanil was found insufficient
for pain relief after ACLR. Similarly in our study the
combination of ropivacaine and morphia gave a lower
analgesic effect than group RMX. And this may prove
the beneficial effect of the addition of xefocam to
ropivacaine and morphine.
Alford and Fadale23 showed only mild analgesic
effects of IA bupivacaine infusion after ACLR. In our
study, better effects of IA analgesia in the RM and
RMX groups can be attributed to a combination of
drugs.
The main findings of our study are: i) IA PCA
with a combination of ropivacaine and morphine with
or without xefocam provided effective postoperative
pain relief after ACLR with few side effects, ii) daily
morphine consumption was smaller in the RM and
RMX groups compared with Control group and iii)
consumption of IV morphine was smaller in the RMX
group compared with the RM group.
In conclusion, This study showed the feasibility
and efficacy of the IA regional PCA technique for
pain relief after ACLR. The combination of IA RMX
was superior to RM group. The addition of xefocam
resulted in reduced consumption of narcotics, reduced
occurrence of side effects, reduced length of stay, and
also improved early walking ability. In many countries
ACLR is not done as a day-case procedure because
of moderate to severe pain despite oral analgesics
Our results may encourage more day-case surgery for
ACLR.
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Prospective, randomized CONTROLLED study
to assess the role of dexmedetomidine
in patients with supratentorial tumors
undergoing craniotomy under general
anesthesia
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Abstract
Background: Preliminary data on the perioperative use of dexmedetomidine in patients
undergoing craniotomy for brain tumor under general anesthesia indicate that the intraoperative
administration of dexmedetomidine is opioid-sparing, results in less need for antihypertensive
medication, and may offer greater hemodynamic stability at incision and emergence.
Dexmedetomidine, α 2 adrenoceptor agonist, is used as adjuvant to anesthetic agents. Relatively
recent studies have shown that dexmedetomidine is able to decrease circulating plasma
norepinephrine and epinephrine concentration in approximately 50%, decreases brain blood
flow by directly acting on post-synaptic α 2 receptors, decreases CSF pressure without ischemic
suffering and effectively decreases brain metabolism and intracranial pressure and also, able to
decrease injury caused by focal ischemia.
Purpose: This prospective, randomized, double-blind study was designed to assess the
perioperative effect of intraoperative infusion of dexmedetomidine in patients with supratentorial
tumors undergoing craniotomy under general anesthesia.
Methods: Fourty patients with CT- scanning proof of supratentorial tumors were classified
equally into 2 groups (twenty patients in each group). Group A: - Dexmedetomidine was given as
a bolus dose of 1 µg/kg in 20 minutes before induction of anesthesia, followed by a maintenance
infusion of 0.4 µg/kg/hr. The infusion was discontinued when surgery ended. Group B: - The
patients received similar volumes of saline.
Results: Heart rate and mean arterial blood pressure, decreased significantly in patients of
group A (dexmedetomidine group) compared to group B (placebo group) (p-value <0.05). There
was no significant statistical difference between the two groups regarding the central venous
pressure and arterial partial pressure of carbon dioxide (p-value >0.05). The intraoperative endtidal sevoflurane (%) in patients of group A was less than in patients of group B (p-value <0.05).
The intracranial pressure decreased in patients of Group A more than group B (p-value <0.05). The
Glasgow coma scale (GCS) improved in patients of group A and deteriorated in patients of Group
B with significant statistical difference between the two groups (p-value <0.05). The total fentanyl
requirements from induction to extubation of patients increased in patients of group B more than in
patients of group A (p-value <0.05). The total postoperative patients’ requirements for antiemetic
drugs within the 2 hours after extubation decreased in patients of group A more than group B
(p-value <0.05). The postoperative duration from the end of surgery to extubation decreased
*
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significantly in patients of group A more than group
B (p-value <0.05). The total urine output during the
duration from drug administration to extubation of
patients increased in patients of group A more than
group B (p-value <0.05).
Conclusion:
Continuous
intraoperative
infusion of dexmedetomidine during craniotomy
for supratentorial tumors under general anesthesia
maintained the hemodynamic stability, reduced
sevoflurane and fentanyl requirements, decreased
intracranial pressure, and improved significantly the
outcomes.
Key words: Dexmedetomidine - supratentorial
Tumors - Craniotomy - Sevoflurane - FentanylIntracranial pressure - Neurosurgical intensive care
unit.

Introduction
The intense surgical stimuli associated with
craniotomy
frequently
engender
sympathetic
activation and marked changes in systemic arterial
pressure, CBF, and ICP. Cerebrovascular responses
may result in elevated ICP and reduction in cerebral
perfusion pressure, especially in patients with impaired
autoregulation and compromised cerebral compliance.
Perioperative hypertension in neurosurgical patients
is associated with intracranial bleeds and prolonged
hospital stay1. Thus, the prevention and control of the
hemodynamic response to nociceptive stimuli are of
utmost importance to preserve cerebral homeostasis
in neurosurgical patients. The antinociceptive,
sympatholytic, and anesthesia-sparing effects
of α 2-agonists are well documented2,3. This
spectrum of properties would be consistent with the
important goals during neurosurgical anesthesia of
intraoperative hemodynamic stability and modulation
of intraoperative sympathetic responses to attenuate
cerebrovascular and myocardial risks and avoid
intracranial hemorrhage, and to allow immediate
neurological evaluation upon emergence4-6.
Alpha-2-Adrenoreceptors are a subgroup of
noradrenergic receptors distributed broadly within
and outside the CNS. Alpha-2-Receptors in the brain
are concentrated primarily in the pons and medulla,
areas involved in transmitting sympathetic nervous
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system activation from higher brain centers to the
periphery. Stimulation of presynaptic α 2-receptors
reduces norepinephrine release, and activation of
postsynaptic α 2-receptors hyper-polarizes neural
membranes. Interaction between these receptors and
norepinephrine thus acts as an inhibitory feedback loop
in which excessive norepinephrine release actually
reduces further release of the same neurotransmitter7,8.
In the spinal cord, α 2-adrenergic receptors are
located postsynaptically in the dorsal horn, and their
stimulation inhibits nociceptive signal transmission9.
In the periphery, α 2-receptors are found on vascular
smooth muscle, in which their activation results in
vasoconstriction8. Injectable dexmedetomidine was
approved by the FDA in 1999 for use in the intensive
care unit. Since its approval and clinical use, it
has been utilized for sedation during surgery and
postoperative periods10. Dexmedetomidine (DEX)
is a highly selective α 2-adrenoreceptor agonist
recently introduced to anesthesia practice. It produces
dose-dependent sedation, anxiolysis, and analgesia
(involving spinal and supraspinal sites) without
respiratory depression3,11. DEX enhances anesthesia
produced by other anesthetic drugs and decreases blood
pressure by stimulating central alpha2 and imidazoline
receptors12,13. The use of DEX in neuroanesthesia
generate a reduction in the sympathetic tone and a
decrease in peripheral noradrenaline release reducing
hypertensive responses to neurosurgical patient
stimulation during catheterization and head pin
holder application14,15. The aim of our study is to
assess the perioperative effect of dexmedetomidine in
patients with supratentorial brain tumors undergoing
craniotomy under general anesthesia.

Patients and Methods
After obtaining informed consent and approval
of local ethics and research committee, forty patients
in Kasr El-Aini hospital, Cairo University with CTscanning proof of supratentorial brain tumor were
scheduled for craniotomy under general anaesthesia.
The exclusion criteria were as follows: pregnant or
nursing woman, morbid obesity, preoperative heart
rate <45 beats/min, second or third degree AV block,
antihypertensive medication with a-methyldopa,
clonidine or other α 2-adrenergic agonist during the 28
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days before scheduled study, EF <30% sleep problems,
psychiatric diseases and renal or hepatic diseases. The
surgery in all patients of both groups was elective.
On arrival to operating room and under local
anaesthesia, the central venous line was inserted
in subclavian vein, left radial arterial cannulation
was done and the intracranial pressure (ICP) was
monitored by ventriculostomy catheter placed by
the neurosurgeon through a burr hole into the lateral
ventricle of the brain, preoperatively under local
anaesthesia. Electronic monitoring of ICP was done
by utilizing saline –filled tubing with a pressure
transducer. The transducer should be zeroed as the
same for arterial pressure (at the external auditory
meatus) before induction of anaesthesia. The patients
were randomized into 2 groups (twenty patients in each
group). Group A; The dexmedetomidine group (The
dexmedetomidine was supplied in 2-mL ampoules of
100 µg/ml concentration (Abbott, Chicago, IL, USA),
and this volume was diluted with 98 mL of normal
saline to yield a final concentration of 2 µg/ml), the
patients were premedicated with dexmedetomidine
(1 µg/kg) in 20 minutes followed by a maintenance
infusion of 0.4 µg/kg/hr. The infusion was discontinued
when surgery ended. Group B; The placebo group, the
patients were received similar volumes of saline. All
patients should be preoxygenated, and then intravenous
thiopental (3-5 mg/kg) followed by fentanyl (3-5 µg/
kg) and atracurium 0.5 mg/kg as a bolus dose over
30 sec, while controlled hyperventilation with 100%
oxygen was instituted. Before intubation an additional
bolus of thiopental (2-3 mg/kg) was given. After
induction, controlled mechanical ventilation was
adjusted to maintain PaCO2 between 30 and 35 mmHg.
The anaesthesia was maintained with sevoflurane 0.5
to 3%, atracurium was administered by intravenous
infusion at a rate of 0.5 mg/kg/hr and fentanyl infusion
(1 µg/kg/hr). Bolus doses of fentanyl (1-2 µg/kg)
were given to control the increased heart rate and
systemic hypertension during surgery according to the
need. Fluid resuscitation and maintenance fluids were
provided with glucose free iso-osmolar crystalloid
solutions 2-3 ml/kg/hr, and replacement of blood
loss and urine output. Drugs such as corticosteroids,
diuretics (1-2 mg/kg) and mannitol (1 gm/kg) were
given according to the need. The monitors used
during anaesthesia included ECG, Pulse oximetry,
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non invasive blood pressure, invasive blood pressure
from left radial artery cannula, continuously core
temperature from nasopharyngeal probe, central venous
pressure from subclavian vein, end tidal CO2, endtidal concentration of sevoflurane, urine output from
urinary catheter every one hour, intracranial pressure
(ICP) and arterial blood gases (ABG were done by
AVL GRAZ OMNI 6 Modular system). Neurological
assessment was done for all patients by Glasgow coma
scale before induction of anaesthesia and after 2 hours
of extubation. At the end of surgery, all patients were
transferred to neurosurgical intensive care unit and
monitored by the same monitors used intraoperatively.
The data of patients was collected at the following
timepoints, T0: The reading before administration
of the study medication, T1: The reading after
induction of anaesthesia, T2: The reading 2 hours after
administration of study medication, T3: The reading at
the of end surgery, T4: The reading on admission to the
ICU, T5: The reading before extubation and T6: The
reading 2 hours after extubation.

Analysis
Data were described in terms of range; mean ±
standard deviation (± SD), median, frequencies (number
of cases) and relative frequencies (percentages) as
appropriate. Comparison of quantitative variables
between the study groups was done using Mann
Whitney U test for independent samples. For
comparing categorical data, Chi square (χ2) test was
performed and exact test was used when the expected
frequency is less than 5. A probability value (p value)
less than 0.05 was considered statistically significant.
All statistical calculations were done using computer
programs Microsoft Excel version 7 (Microsoft
Corporation, NY, USA) and SPSS (Statistical Package
for the Social Science; SPSS Inc., Chicago, IL, USA)
statistical program for Microsoft Windows.

Results
There were no significant statistical differences
regarding the demographic data of patients (Table 1).
The types of supratentorial brain tumors in patients
were similar as in (Table 1). The heart rate (Table 2
and Fig. 1) and mean arterial blood pressure (Table
M.E.J. ANESTH 21 (1), 2011
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Table 1
Demographic data and types of supratentorial brain tumors in patients. Values are expressed as mean (SD) or %
Item

Group A

Group B

(n = 20)

(n = 20)

Age (year)

47.10 (13.345)

44.00 (14.220)

0.579

Weight (kg)

82.10 (11.229)

82.80 (12.007)

0.912

9/11

12/8

Glioma

40

30

Meningioma

40

45

Sex (Male/Female)

Astrocytoma
20
Group A: Dexmedetomidine group and Group B: Placebo group.

Fig. 1
The heart rate of patients in the two
groups.
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Heart rate of patients
Heart rate of patients ( bpm )

T0 = baseline, T1 = after induction,
T2 = 2 hours after administration of
study medication, T3 = at the of end
surgery, T4 = on admission to the
ICU, T5 = before extubation and T6
= 2 hours after extubation. Group A =
Dexmedetomidine group and Group
B = Control group.
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Table 2
Heart rate (bpm) in patients. Values are expressed as mean (SD)
Item

Group A

Group B

(n = 20)

(n = 20)

p-value

T0

94.90 (6.887)

91.90 (5.859)

0.315

T1

83.80 (5.453)

92.80 (2.616)

+

0.001*

T2

73.60 (3.893)†

91.50 (4.116)+

0.000*

T3

73.40 (3.777)

†

90.60 (5.016)

+

0.000*

T4

73.40 (3.098)

†

90.30 (4.228)

+

0.000*

T5

73.60 (2.797)†

89.10 (5.493)+

0.000*

T6

73.20 (2.530)

88.80 (6.494)

0.000*

†

†

+

Group A: Dexmedetomidine group and Group B: Placebo group.
T0: The reading before administration of the study medication. T1: The reading after induction of anaesthesia. T2: The reading 2 hours
after administration of study medication.T3: The reading at the of end surgery.T4: The reading on admission to the ICU.T5: The reading
before extubation. T6: The reading 2 hours after extubation.
* Statistically significant (P-value <0.05) Group A versus Group B.
† P <0.0.05 versus baseline.
+ Statistically insignificant (P-value >0.05).
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Table 3
Mean arterial blood pressure (mmHg) of patients. Values are expressed as mean (SD)
Item

Group A

Group B

p-value

(n = 20)

(n = 20)

T0

94.70 (8.957)

93.90 (8.863)

0.739

T1

90.30 (8.795)

99.70 (7.790)

0.019*

T2

86.90 (7.564)†

96.80 (5.692)+

0.003*

T3

85.00 (6.549)†

96.10 (5.195)+

0.001*

T4

85.30 (5.889)†

94.00 (4.137)+

0.002*

T5

84.00 (6.037)†

84.00 (6.037)†

0.000*

T6

83.00 (4.243)†

92.60 (3.950)+

0.000*

Group A: Dexmedetomidine group and Group B: Placebo group.
T0: The reading before administration of the study medication. T1: The reading after induction of anaesthesia. T2: The reading 2 hours
after administration of study medication.T3: The reading at the of end surgery.T4: The reading on admission to the ICU.T5: The reading
before extubation. T6: The reading 2 hours after extubation.
* Statistically significant (p-value <0.05) Group A versus Group B.
† p <0.0.05 versus baseline.
+ Statistically insignificant (p-value >0.05).
Fig. 2
The mean arterial blood pressure (mmHg) of
patients in the two groups.
Mean arterial blood pressure
of patients ( mmHg )

T0: The reading before administration of the
study medication. T1: The reading after induction
of anaesthesia. T2: The reading 2 hours after
administration of study medication.T3: The reading
at the of end surgery.T4: The reading on admission
to the ICU. T5: The reading before extubation. T6:
The reading 2 hours after extubation.
Group A: Dexmedetomidine group and Group B:
Placebo group.

Mean arterial blood pressure of patients
120.00
100.00
80.00
Group A

60.00

Group B

40.00
20.00
0.00
T0

T1

T2

T3

T4

T5

T6

Timepoints ( hours )

Table 4
Intraoperative drugs for haemodynamic disturbances
Item

Group A

Group B

Management

(n = 20)

(n = 20)

HR <50bpm

2 patients

3 patients

Atropine 0.5 mg (Incremental doses)

MAP <60 mmHg

2 patients

3 patients

Ephedrine 5-10 mg (Incremental doses)

HR >100bpm

1 patients

4 patients

- Esmolol 0 mg/kg (Incremental doses) or infusion 50-200 μg/kg/
min if needed
- Fentanyl 50-100 μg (Incremental doses)

MAP >100 mmHg

1 patients

4 patients

- Nitroglycerine 0/5-10 μg/kg/min after opening of dura matter or
- Fentanyl 50-100 μg (Incremental doses)

Group A: Dexmedetomidine group and Group B: Placebo group.
HR: Heart rate MAP: mean arterial blood pressure.
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the duration from drug administration to extubation
of patients increased in patients of group A more than
group B with significant statistical difference between
the two groups (Table 9).
Table 5
Central venous pressure (mmHg) of patients. Values are
expressed as mean (SD)
Item

Group A

Group B

(n = 20)

(n = 20)

T0

13.00 (1.155)

13.10 (1.197)

0.853

T1

12.40 (0.966)

1 2.50 (1.080)

0.796+

T2

9.90 (0.876)

10.30 (1.160)

0.481+

T3

9.00 (0.812)

9.80 (0.919)

0.075+

T4

8.80 (0.915)

9.60 (0.966)

0.105+

T5

9.50 (0.962)

9.30 (0.823)

0.684+

T6

9.00 (0.972)

9.00 (0.816)

1.000+

p-value

Group A: Dexmedetomidine group and Group B: Placebo
group.
T0: The reading before administration of the study medication.
T1: The reading after induction of anaesthesia. T2: The reading
2 hours after administration of study medication.T3: The
reading at the of end surgery.T4: The reading on admission to
the ICU.T5: The reading before extubation. T6: The reading 2
hours after extubation.
+ Statistically insignificant (P-value >0.05).
Fig. 3
The central venous pressure (mmHg) of patients in the two
groups.
Central venous pressure of patients
Central venous pressure of
patients ( mmHg )

3 and Fig. 2) decreased in patients of group A more
than in patients of group B with significant statistical
difference between the two groups (P <0.05). Two
patients of group A and Three patients of group B were
received incremental doses of atropine (0.5 mg) and
ephedrine (5 mg) as the heart rate decreased below 50
bpm and the mean arterial blood pressure decreased
below 60 mmHg (Table 4). One patients of group A
and four patients of group B were associated with
elevated heart rate and mean arterial blood pressure
and controlled by incremental doses of fentanyl and
esmolol in addition to nitroglycerine infusion after
opening of the dura matter (Table 4). The central
venous pressure decreased in patients of both groups,
but there was no significant statistical difference
between the two groups (Table 5 and Fig. 3). There
was no significant statistical difference between the
two groups regarding the arterial partial pressure of
Carbon Dioxide (Table 6 and Fig. 4). The intracranial
pressure decreased in patients of group A more than
group B with significant statistical difference between
the two groups (Table 7 and Fig. 5). The Glasgow
coma scale (GCS) improved in patients of group A
and deteriorated in patients of group B with significant
statistical difference (P <0.05) between the two groups
(Table 8 and Fig. 6). During extubation the conscious
level was not fine in one patient of group A and four
patients of group B. There was no significant statistical
difference between the two groups regarding duration
of the surgical procedures. Regarding the end-tidal
sevoflurane % (Table 9), there was significant statistical
difference between the two groups (P <0.05). The total
fentanyl requirements from induction to extubation of
patients increased in patients of group B to control the
elevated heart rate and arterial blood pressure more
than in patients of group A with significant statistical
difference (P <0.05) between the two groups (Table
9). The total postoperative patients requirements for
antiemetic drugs (metoclopramide and ondansetron)
within the 2 hours after extubation decreased in
patients of group A more than group B with significant
statistical difference (P <0.05) between the two
groups (Table 8, 9). The postoperative duration from
the end of surgery to extubation (Table 9) decreased
significantly in patients of group A more than group B
with significant statistical difference between the two
groups (P-value <0.05). The total urine output during
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14.00
12.00
10.00
8.00

Group A

6.00

Group B

4.00
2.00
0.00
T0

T1

T2

T3

T4

T5

T6

Timepoints ( hours )

T0: The reading before administration of the study medication.
T1: The reading after induction of anaesthesia. T2: The reading
2 hours after administration of study medication.T3: The
reading at the of end surgery.T4: The reading on admission to
the ICU. T5: The reading before extubation. T6: The reading 2
hours after extubation.
Group A: Dexmedetomidine group and Group B: Placebo
group.
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Table 6
Arterial partial Pressure of Carbon Dioxide PaCO2 (mmHg) of patients. Values are expressed as mean (SD)
Item

Group A

Group B

P-value

(n = 20)

(n = 20)

T0

35.80 (3.910)

35.50 (3.894)

0.315

T1

31.80 (1.687)

31.90 (1.595)

0.143+

T2

32.80 (1.676)

33.10 (1.197)

0.089+

T3

34.90 (1.197)

34.80 (0.789)

0.912+

T4

34.90 (2.601)

35.50 (1.354)

0.529+

T5

36.50 (0.994)

36.30 (1.160)

0.579+

T6
35.60 (1.265)
36.10 (1.663)
0.435+
Group A = Dexmedetomidine group and Group B = Control group.
T0: The reading before administration of the study medication. T1: The reading after induction of anaesthesia. T2: The reading 2 hours
after administration of study medication.T3: The reading at the of end surgery.T4: The reading on admission to the ICU.T5: The reading
before extubation. T6: The reading 2 hours after extubation.
+ Statistically insignificant (p-value >0.05).
Fig. 4
The arterial partial Pressure of Carbon Dioxide
PaCO2 (mmHg) of patients in the two groups.
Arterial partial pressure of
CO2 (mmHg )

T0: The reading before administration of the
study medication. T1: The reading after induction
of anaesthesia. T2: The reading 2 hours after
administration of study medication. T3: The
reading at the of end surgery. T4: The reading
on admission to the ICU. T5: The reading
before extubation. T6: The reading 2 hours after
extubation.
Group A: Dexmedetomidine group and Group B:
Placebo group.
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Table 7
Intracranial pressure (mmHg) of patients. Values are expressed as mean (SD)
Item

Group A

Group B

p-value

(n = 20)

(n = 20)

T0

22.30 (3.057)

22.10 (2.807)

0.739

T1

20.70 (2.669)

21.20 (2.300)

0.019

T2

15.60 (1.578)†

18.90 (1.792)

0.003*

T3

13.30 (1.636)†

17.30 (1.767)

0.001*

T4

12.40 (1.265)†

16.40 (1.897)†

0.002*

T5

11.80 (0.919)†

15.70 (1.636)†

0.000*

T6
10.80 (1.135)†
15.10 (1.792)†
0.000*
Group A: Dexmedetomidine group and Group B: Placebo group.
T0: The reading before administration of the study medication. T1: The reading after induction of anaesthesia. T2: The reading 2 hours
after administration of study medication. T3: The reading at the of end surgery. T4: The reading on admission to the ICU. T5: The
reading before extubation. T6: The reading 2 hours after extubation.
+ Statistically insignificant (p-value >0.05).
* Statistically significant (p-value <0.05) Group A versus Group B.
† p <0.0.05 versus baseline.
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Fig. 5
The intracranial pressure (mmHg) of patients in the two
groups.

Fig. 6
Glasgow coma scale (GCS) of patients in the two groups
Glasgow coma score ( GCS ) of patients

Intracranial pressure ( ICP ) of patients
Glasgow coma score / 15

14.00

Intracranial pressure of
patients ( mmHg )

25.00
20.00
15.00

Group A

10.00

Group B

5.00

13.50
13.00
12.50

Group A

12.00

Group B

11.50
11.00
10.50

0.00
T0

T1

T2

T3

T4

T5

GCS before surgery

T6

T0: The reading before administration of the study medication.
T1: The reading after induction of anaesthesia. T2: The reading
2 hours after administration of study medication. T3: The
reading at the of end surgery. T4: The reading on admission to
the ICU. T5: The reading before extubation. T6: The reading 2
hours after extubation.
Group A: Dexmedetomidine group and Group B: Placebo group.
Table 8
Glasgow coma scale (GCS) of patients. Values are expressed
as mean (SD)
Timepoints
T0

Group A

Group B

(n = 20)

(n = 20)

12.10 (1.69)

12.20 (1.73)

GCS after surgery
Timepoints

Timepoints ( hours )

p-value
1.000

T6
13.40 (1.31) 11.60 (1.34)
0.011*
Group A: Dexmedetomidine group and Group B: Placebo
group.
T0: Glasgow coma scale before administration of the study
medication and T6: Glasgow coma scale 2 hours after
extubation.
* Statistically significant (p-value <0.05) Group A versus Group B.

T0: Glasgow coma scale before administration of the study
medication and T6: Glasgow coma scale 2 hours after
extubation. Group A: Dexmedetomidine group and Group B:
Placebo group.

Discussion
The concept of neuroanesthesia includes several
principles, the hemodynamic stability perioperatively
being one of utmost importance. During surgery,
abrupt increases in arterial blood pressure may cause
bleeding or edema in the operating field. Low arterial
pressures on the other hand predispose the patients
to cerebral ischemia, because autoregulation of the
cerebral blood flow (CBF) is often impaired near
tumors or traumatized areas1. High concentrations
of volatile anesthetics can blunt the carbon dioxide
response and render CBF pressure passively16. The
hemodynamic responses to intracranial surgery are
most often elicited at the beginning or the end of

Table 9
Intraoperative and postoperative data. Values are expressed as mean (SD) or %
Item

Group A

Group B

(n = 20)

(n = 20)

Surgical duration (min)

239.3 (79.25)

236.1 (82.51)

0.1+

End-tidal sevoflurane (%)

1.18 (0.209)

2.18 (0.477)

0.001*

Total fentanyl doses (µg)

440.00 (42.164)

602.00 (72.847)

0.000*

Patients’ metoclopramide requirement %

50.0%

100.0%

0.016*

Patients’ ondansetron requirement %

30.0%

80.0%

0.035*

41.40 (6.310)

87.00 (16.533)

0.001*

440.00 (42.164)

602.00 (72.847)

0.000*

Duration before extubation (min)
Total fentanyl doses

Group A: Dexmedetomidine group and Group B: Placebo group.
* Statistically significant (p-value <0.05) Group A versus Group B.
+ Statistically insignificant (p-value >0.05).

p-value

Prospective, randomized CONTROLLED study to assess the role of dexmedetomidine in
patients with supratentorial tumors undergoing craniotomy under general anesthesia

the procedure. Similarly, the manipulation of certain
structures within the brain may produce cardiovascular
changes. After surgery, hypertension may predispose
the patient to postoperative intracranial hematoma1.
Dexmedetomidine is a highly selective α2agonist that has been shown to have sedative, analgesic
and anesthetic sparing effects17-22.
We investigated the effects of dexmedetomidine
in neurosurgical patients in an attempt to find a
clinically feasible combination of anesthetics that
would ensure perioperative hemodynamic stability
and fast recovery without respiratory depression.
Such combination would reduce the required volatile
anesthetics, narcotics, sedatives and decrease the risk
of affecting cerebral autoregulation.
The present study showed that the dexmedetomidine
significantly reduced the hemodynamic responses to
laryngoscopy and intubation, Mayfield three-pin head
holder application surgical stimulation and extubation
in patients undergoing supratentorial surgery and to
control the hemodynamic responses in patients of the
control group, higher doses of sevoflurane, fentanyl
and esmolol were used before opening of the dura in
addition to nitroglycerine after opening of the dura.
In some earlier studies, oral clonidine (Alpha2-agent)
premedication provided attenuation of the hypertensive
response to laryngoscopy, intubation and head holder
application in patients undergoing supratentorial
surgery23,24. In patients undergoing general or
gynecological surgery, numerous studies have shown
that dexmedetomidine blunts the cardiovascular
responses to intubation25-27. Other studies shown that the
hemodynamic responses to emergence from anesthesia
and extubation are blunted with dexmedetomidine28,29,
and the centrally mediated sympatholytic effect has
continued well into the postoperative period28.
The intracranial pressure decreased significantly
with dexmedetomidine group than in patients of the
control group as the concentration of sevoflurane
decreased and urine output increased in spite of

31

fixed doses of diuretics. Many studies were done
by to evaluate the effect of dexmedetomidine on
the intracranial pressure and concluded that the
dexmedetomidine decreased the intracranial pressure
by the inhibition of the hypercapnic cerebral
vasodilation30, and its potent venous vasoconstriction31.
The extubation was done more quickly in patient of
group A and was statistically significant in comparison
to the patients in the group B. It may, however, reflect
the lack of respiratory depression of dexmedetomidine
and the uses of low doses of sevoflurane and
fentanyl32. Dexmedetomidine has been shown to have
minimal effects on respiration33,34, and ventilatory
weaning and tracheal extubation has been successfully
carried out in critically ill patients under continuing
dexmedetomidine sedation35.
The dose of fentanyl decreased significantly in
group A in comparison to group B. A study done by
Arain SR et al and Venn RM, et al who concluded
that dexmedetomidine has been shown to consistently
reduce opioid requirements by 30 to 50%36,37.
The need for antiemetic drugs decreased in the
group A as the doses of fentanyl and sevoflurane were
decreased in comparison to the group B or due to
the decreased intracranial pressure. A study done by
Scott F et al involving patients undergoing abdominal
hysterectomy and concluded that postoperative nausea
was reduced by 77.5% when dexmedetomidine was
employed as an intraoperative anesthetic adjuvant38.
The amount of urine increased significantly in
group A and this one of the factors that leads to decrease
in the ICP. Many studies were done and showed that the
dexmedetomidine seems to induce diuresis by ability
to reduce efferent sympathetic outflow of the renal
nerve39, in addition, dexmedetomidine has been shown
to suppress antidiuretic hormone, with a resulting
diuretic effect40, and finally, dexmedetomidine
increases secretion of atrial natriuretic peptide,
resulting in natriuresis41.
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THE EFFECT OF LOW DOSE ROCURONIUM ON
INTRAOCULAR PRESSURE IN LARYNGEAL
MASK AIRWAY USAGE
Başaranoğlu Gökçen*, Teker M. Gökhan*, Erkalp Kerem*,
Özdemir Haluk*, Yilmazli Cemil** and Saidoğlu Leyla*

Abstract
Background: We have compared the effect of low dose rocuronium on intraocular pressure
(IOP) in larygeal mask airway usage during induction of anesthesia using propofol and fentanyl, in
a randomized, double-blind study.
Method: We studied 30 patients randomly allocated to one of two groups. Anesthesia was
induced with fentanyl 1 mg kg-1 and propofol 2 mg kg-1 until loss of eyelash reflex. This was
followed by rocuronium 0,3 mg kg-1 (group R, n=15) and normal saline (group S, n=15). IOP
was measured with Schiotz tonometry device preoperatively (IOPpre) and after propofol infection
(IOP0) and immediately after LMA insertion (IOP1), 1. (IOP2), 2. (IOP3), 3. (IOP4), 4. (IOP5) and
15. (IOP15) minutes after laryngeal mask airway (LMA) insertion and after extubation (IOPext). The
collected data were heart rate (HR), oxygen saturation (SpO2), end-tidal carbon-dioxide pressure
(ETCO2) and mean arterial pressure (MAP).
Results: After LMA insertion significant decrease was found in IOP in both groups. No
significant difference was found between groups.
Conclucion: Although there have been reports that LMA insertion minimally increases IOP,
in our study, by using low dose rocuronium and LMA there was a decrease in IOP.

Introduction
The laryngeal mask airway (LMA) was designed as an airway management device and
had some physiological effects on intraocular pressure (IOP). Endotracheal intubation (ETT) is
associated with an increase in IOP but LMA has been reported to have minimal influence on the
IOP measurement compared with the ETT1.
Rocuronium is a nondepolarising muscle relaxant which provides a rapid onset with an
intermediate duration of action and no obvious side-effects2,3. Rocuronium has been shown not to
cause an increase and to cause a decrease in IOP during steady state anaesthesia4,5.
In daily anesthesia practise, when inserting LMA, usually no neuromuscular relaxant are
required, but some practitioners use different doses of depolarising or nondepolarising muscle
relaxants for facilitating LMA insertion6,7. From time to time, we use a low dose rocuronium in
anaesthesia procedures in which we use LMA8. This study was designed to compare the IOP effects
*
**
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of low dose rocuronium with that of LMA in patients
undergoing non-ophtalmic surgery.

saline administration, 4 minutes after LMA insertion,
IOP15: 15 minute after LMA insertion, and IOPext: after
LMA extubation].

Methods

The results were analysed statistically. Results are
expressed as the mean and standard deviation (±SD).
Fisher’s Exact test and Pearson Chi-square test were
used in comparing the groups relation to qualitative
parameters as sex and difficulty in LMA insertion. Two
way analysis of varience for repeated measurements
(ANOVA) were performed to analyse the change IOP,
HR, MAP, SpO2, ETCO2 using Statistical Package for
Social Sciences (SPSS)/Version 15.0 for Windows
computer software. For comparing IOP values at
different times, Student’s paired t test was used with
Bonferroni correction. Less than 0.05 was the criterion
for statistical significance.

After obtaining Local Hospital Ethics Committe
approval and informed written consent from patients,
we studied 30 ASA status I and II patients, aged 1870 years, without any known ophthalmic disease who
required LMA as part of the anesthetic technique for
elective non-ophtalmic surgery. The patients were
randomly allocated to one of two groups (n=15 each)
to receive either rocuronium (Group R) or normal
saline (Group S). All patients were not premedicated.
Patients’ vital signs (HR, MAP, ETCO2, SpO2)
and IOPs were measured preoperatively (IOPpre),
perioperative period (IOP0, IOP1, IOP2, IOP3, IOP4,
IOP5, IOP15) and after extubation of LMA (IOPext).
All drugs were administered into a rapidly running i.v
infusion by one anesthetist (first anesthetist) who was
unaware of the drug administered. After the patients
were preoxygenated for 3 minutes, anesthesia was
induced using fentanyl 1 µg kg1 and propofol 2 mg kg1
. Patients were ventilated via face mask with oxygen
following the induction of anesthesia to maintain
the ETCO2 in the range 34-36 mmHg. Immediately,
this was followed by either rocuronium 0,3 mg kg-1
(diluted to 5 ml with 0.9% saline) (Group R) or 5
ml 0.9% saline (Group S). The LMA was inserted
in all patients by the same experienced anesthetist
the first attempt without any difficulty in the third
minute after administration of rocuronium or saline.
Experienced eye surgeon measured the IOP. The IOP
were measured with Schiotz tonometry after fentanyl,
propofol and rocuronium or saline administration.
[IOP0: at induction (immediately after fentanyl,
propofol and rocuronium or saline administration),
IOP1: after intravenous induction of fentanyl, propofol
and rocuronium or saline administration, immediately
after LMA insertion), IOP2: 4 minutes after fentanyl,
propofol and rocuronium or saline administration (1
minute after LMA insertion) IOP3: 5 minutes after
fentanyl, propofol rocuronium or saline administration
(2 minute after LMA insertion), IOP4: 6 minutes
after fentanyl, propofol and rocuronium or saline
administration, 3 minutes after LMA insertion), IOP5:
7 minutes after fentanyl, propofol and rocuronium or

Results
There was no significant difference between
groups in age (year), sex (male/female), BMI (kg/m2),
operation time (minute), preoperative IOP (mmHg),
preoperative MAP (mmHg), preoperative HR (beat/
minute) and preoperative oxygen saturation (%).
(p>0.05) (Table 1). When comparing groups relation
to hemodynamic parameters (HR, MAP, SpO2,
ETCO2) no statistical difference was found in group
measurements and among the groups (p>0.05).
Table 1
There was no significant difference between groups in age
(year), sex (male/female), BMI (kg/m2), operation time
(minute), preoperative IOP (mmHg), preoperative MAP
(mmHg), preoperative HR (beat/minute) and preoperative
oxygen saturation (%). (p>0.05)
Group S
(n=15)

Group R
(n=15)

p

42,14±12,73

0,57

Sex (Male/Female) 23/2

22/3

0,59

BMI (kg/m2)

26,35±4,38

27,92±5,82

0,54

Operation time
(minute)

48,84±22,56

53,35±20,43

0,49

Initial MAP
(mmHg)

105,69±17,59 108,14±14,57

0,90

Initial HR (beat/
minute)

78,23±9,79

85,14±13,11

0,15

Initial SpO2 (%)

99,53±0,77

99,21±0,97

0,33

Initial IOP (Left)

14,92±3,96

16,78±4,27

0,42

Initial IOP (Right) 12,76±3,69

16,36±5,14

0,07

Age (year)

39,61±11,77
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Table 2
Intraocular pressure measurements at selected times

Group S

Group R

P

IOPpreop

IOP0

IOP1

IOP2

IOP3

IOP4

IOP5

IOP15

IOPext

İop L

14,92

10,77

10,6

10,53

10,95

10,84

10,85

13,42

15,65

iop R

12,76

9,3

9,97

9,3

9,87

9,43

9,62

12,74

13,7

İop L

16,78

12,35

11,77

10,7

9,8

10,53

10,52

12,42

17,91

iop R

16,36

10,4

9,61

9,09

8,8

9,07

9,3

12,35

16,71

İop L

0,42

0,08

0,58

0,89

0,14

0,9

0,86

0,26

0,42

iop R

0,07

0,16

0,79

0,83

0,34

0,69

0,39

0,47

0,1

Changes in IOP in both groups are presented
in Fig. 1. In both groups, no statistical difference
was found in the right and left eye IOP values in any
measurement (p>0.05). When comparing the groups
relation to IOP changes, no statistical difference was
found between the two groups (p>0.05). In analysing
the groups, the IOP values in the preoperative (IOPpre)
and immediately after postextubation (IOPext) were
found significantly higher (p<0.05). Significant
decrease was found in IOP4 and IOP15 after LMA
insertion in both groups. No significant difference in
the decrease ratio was found between groups. But when
comparing the groups relation to IOP left and right
preoperatively and immediately after post extubation
no significant difference was found between thr groups
(p>0.05) (Table 2).
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Fig. 1
Intraocular pressure measurements at selected times

Measurement time

Change in IOP in both groups, the IOP values in the preoperative
(IOPpre) and immediately after post extubation (IOPext) were found
significantly higher. Significant decrease was found in IOP4 and IOP15
after LMA insertion in both groups. (*p<0.05).

Discussion
This study demonstrated that the insertion of LMA
when done after using a low dose rocuronium (0.3 mg

kg-1), did not cause a rise in IOP. Rocuronium reduces
the tone of extraocular muscles and produces decrease
in arterial and venous pressure due to paralysis9. LMA
is a known concept in airway management and has
gained a firm position in anesthesiology practice10.
Use of the LMA permits the maintenance of a patent
airway without the need for laryngoscopy and tracheal
intubation and advantages over the tracheal tube
included minimal rise in intraocular pressure following
insertion1,10,11. The minimal changes in intraocular
pressure may be of benefit to patients with glaucoma12.
The low frequency of coughing during emergence may
be beneficial to patients following open eye or ear nose
and throat (ENT) surgery where excessive straining is
potentially harmful1.
There have been reports in the literature about
LMA which revealed no significant changes in mean
IOP12-15. In one study, a small but significantly higher
IOP was found after LMA insertion than before16
whereas in another study it was found less10,11. During
total intravenous anesthesia (TIVA), without the use
of muscle relaxants neither LMA insertion nor ETT
increased the IOP but extubation increased IOP17. The
changes in hemodynamic and IOP during emergence
from anesthesia are less during placement and removal
of the LMA than during tracheal intubation and
extubation10,11.
Neuromuscular block has certain effects on
IOP. An increase in IOP after succinylcholine is one
of its undesirable effects, especially in patients with
an open eye surgery4. Rocuronium has been shown to
cause a decrease in IOP during steady state anesthesia.
The results of Robertson EN study confirmed that
M.E.J. ANESTH 21 (1), 2011
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rocuronium did not cause an increase in IOP and
provided good to excellent intubating conditions at
60 seconds after administration. Rocuronium, with its
rapid onset time and lack of IOP effects, would appear
to be the relaxant of choice in patients with penetrating
eye injuries requiring emergency tracheal intubation
when a longer-acting neuromuscular blocking agent is
not contraindicated5. Rocuronium reduces the tone of
extraocular muscles and produces decrease in arterial
and venous pressures due to paralysis6.
One limitation to our study is the sample size,

involving 30 subjects. In our study we found that
low dose rocuronium bromide has no effect on vital
signs and IOP after LMA insertion. In conclusion,
rocuronium 0.3 mg kg-1 when used with LMA does not
cause a rise in IOP. But future studies involving wide
series are required to investigate the alternativity of
our method.
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Determining the effect of Intraperitoneal
Pethidine on Postoperative Pain
S. Abbas Hosseini Jahromi* S. Massumeh Hosseini Valami*,
and S iamak Yaghoubi *

Abstract
The main problem in the postoperative period is pain relief. Adequate postoperative
analgesia not only leads to patient’s comfort but also decreases morbidity, nursing care and time
of hospitalization.
Determination of the effect of intraperitoneal pethidine on postoperative pain in women
scheduled for elective tubal ligation was undertaken.
In a double blind clinical trial study of 60 women, ASA I, 25-45 years old, were enrolled for
elective tubal ligation in Kosar hospital in Qazvin, IRAN.
Patients were randomly divided in two equal groups (30 each).One group received pethidine
intraperitoneally and the other group received equal amount of placebo in the same region. The
intensity of postoperative pain was evaluated by visual analogue scale (VAS) for about 8 hours.
Incidence of nausea was also evaluated. Data was transformed to SPSS software. Then data analysis
was performed by U-test.
There was no significant statistical difference with regard to age, weight, and time of operation
between the two groups. The mean score of pain was significantly lower in intraperitoneal pethidine
group than placebo group but the incidence of nausea in the intraperitoneal pethidine group was
more than in placebo group (P <0.05).
Thus, intraperitoneal pethidine decreases postoperative pain but increases postoperative
nausea.
Key words: Intraperitoneal pethidine, Postoperative pain, Postoperative analgesia.

Introduction
Today, several operations are being done in operating rooms of the world. In this regard the
main problem is pain relief. Insufficient pain control is associated with acute and chronic side
effects. Attenuation of perioperative pathophysiology that occurs during surgery by reduction
of nociceptive input in to the CNS and optimization of perioperative analgesia may decrease
complications and facilitate the patients’ recovery1,2.
The transmission of nociceptive stimuli from the periphery to the CNS results in the
neuroendocrine stress response, a combination of local inflammatory substance and systemic
mediators of the neuroendocrine response. The dominant neuroendocrine responses to pain
involve hypothalamic-pituitary-adrenocortical and sympathoadrenal interaction1. Suprasegmental
reflex responses to pain result in increased sympathetic tone, increased catecholamine secretion,
*	MD, Assistant professor, Department of Anesthesia, Qazvin University of Medical Sciences, Qazvin, Iran.
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and decreased secretion of anabolic hormones. A
hypermetabolic, catabolic state occurs1.
The stress response may be an important factor in
the postoperative development of hypercoagulability
which leads to deep vein thrombosis, vascular graft
failure, and myocardial ischemia. The stress response
also may potentiate immunosuppression1.
Hyperglycemia from the stress response may
contribute to poor wound healing and depression of
immune function. Uncontrolled pain by activation
of the sympathetic nervous system may be important
in the development of myocardial ischemia and
infarction and may also delay return of postoperative
gastrointestinal motility that may lead to paralytic
ileus1. Thus attenuation of postoperative pain will
decrease perioperative morbidity and mortality.
Many options are available for the treatment of
postoperative pain, including systemic (opioid and
nonopioid) analgesics and regional (neuroaxial and
peripheral) analgesic techniques. By considering
patient’s preferences and an individualized assessment
of the risks and benefits of each treatment modality, the
anesthetist can optimize the postoperative analgesic
regimen for each patient1.
Complete intraoperative blockade of afferent pain
signal to the central nervous system by some type of
medications through different routs is fundamental in
decreasing postoperative pain3. Thus during operation,
interruption of nociceptive input and blockade of
N-methyl D-aspartate activation by some drugs such
as opioids (specially morphine) or local anesthetics
may be necessary to provide effective postoperative
analgesia4,5. Pethidine may be a good choice for
treatment of postoperative pain because it is an opioid
which has also local anesthetic effect1.
Therefore the purpose of this study is to determine
the effect of intraperitoneal pethidine administration
during surgery on postoperative pain instead of
intramuscular pethidine injection in postoperative
period.

Methods
Prior permission of institution’s of human
subjects committee, and patients’ informed consent,
were procured. In a double blind clinical trial study
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60 women, ASA class I, 25-45 years old, scheduled
for elective tubal ligation, were enrolled. Exclusion
criteria consisted of opium addiction, long term abuse
of non-steroidal anti-inflammatory drugs or analgesic
and the positive history of anaphylactic reaction to
pethidine.
Patients were randomly assigned into two groups
(intraperitoneal pethidine and intraperitoneal placebo)
according to their colored cards. The patients were
asked to rate the severity of pain via a visual analogue
scale (VAS) ranging from no pain (0), mild pain (1-3),
moderate pain (4-6) and sever pain (7-10)6. The use
of these measures was explained to all patients before
surgery. An independent investigator blinded to the
treatment group obtained the scores every two hours
till 8 hour after termination of operation.
Premedications (midazolam 20 µ/kg, fentanyl
1.5 µ/kg), induction (sodium thiopental 5 mg/kg
and succinylcholine 1.5 mg/kg) and maintenance
of anesthesia (halothane 1% in combination with
oxygen 50%/N2o 50%) were the same in the two
groups. Intraoperative monitoring consisted of
electrocardiogram, pulse oximeter and noninvasive
blood pressure. At the end of the operation, the patients
allocated to group A received 50 mg (1 ml) pethidine
which was diluted with 29 ml of normal saline (total
volume 30 ml) intraperitoneally. Patients in group B
received only 30 ml normal saline intraperitoneally.
If the VAS score was greater than 3, 1 mg/kg
IM pethidine was administered every 4 hour during
8 hour after termination of operation. During this
time, the percent of patients who received pethidine
was determined. Also the percent of patients who
experienced nausea was evaluated. Nausea was
classified as mild (no need for treatment), moderate
(can be treated with 10 mg metoclopromide), and
severe (no response to 10 mg metoclopromide).
Finally, statistical analysis was performed by using the
U-test. P-value <0.05 was meaningful.

Results
The demographic data with regard to age,
weight and duration of surgery revealed no statically
significant difference between the two groups (Table
1).
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Table 1
Demographic data (mean ± SD)
Parameters

Group A

Group B

Age (years)

33.6 ± 5.4

32.9 ± 6.1

Weight (kg)

64.3 ± 5

63.1 ± 4

Duration of operation (min)
24.6 ± 6.2 25.1 ± 6.8
During 8 hour after operation, the pain score was significantly
lower in Group A than in Group B (p <0.05) (Fig. 1).
Fig. 1
Comparison of postoperative VAS in the two groups
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The percent of patients who received pethidine
for analgesia was 23.3% in Group A and 80% in Group
B. This difference was statistically significant (P
<0.0001).
About postoperative nausea, 70% in Group A
developed mild nausea and 13.3% developed moderate
one. Only 20% of patients in Group B had mild nausea.
Thus incidence of nausea was higher in Group A
than Group B, which was statistically meaningful (P
<0.0001).

Discussion
Postoperative pain leads to some reversible or
irreversible side effects especially in high risk patients.
Thus the most important aim of anesthetists is pain
relief through different methods.
About mechanism of postoperative analgesia
by opioids, Opioid agonists not only produce a local
anesthetic like effect on the surface of excitable cell
membrane1,7 but also affect serotoninergic pathways
and in this way modulate opioid mediated analgesia1.
Local anesthetic effects of opioids, most prominent
with pethidine occur at the proximal end of the dorsal
root as it passes the dorsal root entry zone1,8.
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Previous investigators have postulated that the
analgesic effect of intraperitoneal pethidine resulted
from local anesthetic activity at the surgical site and/or
from central activity after systemic absorption9.
Because of this dual local anesthetic and analgesic
properties of pethidine, the opioid which selected
in this study was pethidine, rather than morphine
or fentanyl10. The effects of pethidine appear to be
produced by its actions on two independent pathways;
the opioid receptor pathways, which subserve analgesic
action, and the sodium channels, which lead to local
anesthetic action11.
Profound blood flow of peritoneum seems
likely to increase drug absorption into circulation and
through this pathway, medication reaches to target
point adequately. Thus intraperitoneal administration
of drugs such as pethidine or lidocaine may be effective
for producing clinical effects.
After absorption of pethidine from peritoneum
to blood, it highly binds to plasma protein principally
70% to α1-acid glycoprotein and only to a minor extent
to plasma albumin1. Then it reaches to several target
points such as surface of excitable cell membrane,
proximal end of dorsal root, and serotoninergic
pathways1.
The peritoneum is exposed to block of visceral
nociceptive conduction, thereby providing an additional
mechanism of analgesia11. However, absorption from
the large peritoneal surface may also occur, and this
may be a further mechanism of analgesia12.
In one study by O’Hanlon DM et al, intraperitoneal
pethidine was compared with intramuscular pethidine
in laparascopic cholecystectomy.
Conclusion of this study was superiority of
intraperitoneal pethidine to intramuscular one for
postoperative pain relief13.
In another study by Visalyaputras et al,
effectiveness of intraperitoneal lidocaine, intramuscular
morphine or both drugs together for pain relief in
postpartum tubal ligation was evaluated and they
concluded that installing lidocaine in the abdominal
cavity effectively decreases intraoperative pain in this
type of operation14.
Our study has demonstrated that intraperitoneal
pethidine administration provides postoperative
M.E.J. ANESTH 21 (1), 2011
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analgesia so that it decreases requirement for
postoperative intramuscular pethidine injection
significantly, but was associated with mild to moderate
nausea.
It is hoped that intraperitoneal administration
of drugs may lead ultimately to improvement in
convalescence and reduces the risk of hospital
readmission after minimally invasive surgery and
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decreases postoperative morbidity12.
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Preemptive Peritonsillar Ketamine
infiltration: Postoperative Analgesic
Efficacy versus Meperidine
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Abstract
Objectives: The current study was planned to assess post-tonsillectomy analgesic efficacy
of pre-emptive peritonsillar ketamine infiltration with or without bupivacaine in comparison to
meperidine alone or in combination with bupivacaine.
Patients & Methods: The study included 100 patients with mean age of 10.5±2.3 years
assigned for adenotonsillectomy. Patients were randomly allocated into 4 groups (n=25): Group
K1: received peritonsillar infiltration of ketamine (0.5 mg/kg), Group M1: received peritonsillar
infiltration of meperidine (1 mg/kg), and groups K2 and M2 received either ketamine (0.5 mg/kg) or
meperidine (1 mg/kg) in combination with bupivacaine (5 mg/ml). All medications were prepared
as 2 ml in volume and were applied as 1 ml per tonsil 3 min prior to tonsillectomy. On admission to
the post-anesthesia care unit (PACU) pain was assessed using the objective pain scale (OPS) score
which evaluates 5 parameters each was scored from 0 to 2 for a collective score ranged from 0 =
best to 10 = worst. OPS score was assessed at time of admission to PACU and every 15 min for one
hour and every 30 minutes till patients were ready for discharge from PACU at an Aldrete score of
9. Rescue analgesia with morphine 0.05 mg/kg i.v. was administered, after operation; for OPS score
≥5 and time elapsed till first request of rescue analgesia was determined. Upon patient discharge,
parents were asked to rate their satisfaction with patient analgesia on 7-point scale; 1 = extremely
dissatisfied and 7 = extremely satisfied.
Results: All enrolled patients passed smooth intraoperative course without complication.
Mean duration of PACU stay was significantly shorter in group K2 compared to the other 3 groups
and in group K1 compared to groups M1 and M2. Moreover, total hospital stay was significantly
shorter in group K2 compared to groups M1 and M2 but was non-significantly shorter compared to
group K1. Both duration of PACU and hospital stay showed a non-significant difference between
groups M1 and M2. In group K1 number of patients who had short hospital stay was significantly
higher compared to groups M1 and M2. Number of patients in group K2 and had short hospital
stay was significantly higher compared to groups M1 and M2. Mean recorded OPS scores showed
progressive increase in all patients reaching a peak at 90-min after PACU admission in groups K1,
M1 and M2 and at 120-min in K2 group. At 60- and 90-minutes after admission to PACU patients
enrolled in group K2 had a significantly lower OPS scores compared to groups K1 and M1 but
non-significantly lower scores compared to group M2. Mean parents’ satisfaction scores reported
in group K2 were significantly higher compared to groups K1 and M1 and were non-significantly
higher compared to group M2 with non-significant difference among the other three groups despite
being in favor of group M2.
Conclusion: Peritonsillar injection of a combination of bupivacaine and ketamine
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provided efficient postoperative analgesia after
adenotonsillectomy and achieved higher parents’
satisfaction for the outcome of surgery. The used drugs’
combination and volume could be recommended as
a routine preemptive analgesic policy for children
assigned for adenotonsillectomy.

Introduction
Tonsillectomy is a very common pediatric daycase procedure that is associated with significant
postoperative pain. This pain has traditionally been
treated with opioid analgesics and non-steroidal
anti-inflammatory drugs; however, these agents
are associated with increased risks of respiratory
depression and postoperative bleeding, respectively1.
Review of literature revealed a great discrepancy
regarding the efficacy of peritonsillar infiltration of
local anesthetics as a modality for post-tonsillectomy
analgesia; Costas-Gastiaburo et al.2 assessed the
effect of peritonsillar infiltration of bupivacaine with
or without adrenaline versus saline and no infiltration
and found peritonsillar infiltrations decrease intraoperative bleeding and pain, independent of the type of
solution infiltrated, bupivacaine groups had the highest
incidence of nausea and vomiting and pain scores
were lowest with non-significant difference in patients
received bupivacaine or saline infiltration. Moreover,
Nordahl et al.3 in a similar study design found
peritonsillar bupivacaine does not provide significant
postoperative analgesia after tonsillectomy. Vasan et
al.4 found no statistical significant benefit for use of
preincisional bupivacaine in tonsillectomy as regards
postoperative pain at any time interval in comparison
to saline injection.
Likar et al.5, compared pre-emptive versus
postoperative analgesic effect of ropivacaine infiltration
in adults undergoing tonsillectomy and demonstrated
no significant pre-emptive analgesic effect with
ropivacaine and recommend the administration of
ropivacaine post-operatively after tonsillectomy, since
a reduction of pain scores can thereby be achieved, but
with supplements of a combination of a non-opioid
analgesic with a weak opioid.
Kaygusuz & Susaman6, compared the topical
administration of bupivacaine hydrochloride,
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dexamethasone and lidocaine hydrochloride in
decreasing post-tonsillectomy pain and found the three
medicines applied as nasal aerosol decreased the pain
significantly in the first postoperative day compared
with the placebo group with a non-significant
difference in-between. Also, Kadar & Obaid7, found
topical application of bupivacaine to the tonsillar fossa
can reduce post-operative pain and facilitate early
eating and drinking during the post-operative period.
On contrary; Naja et al.8, tried to determine
the potential effect of pre-incision infiltration of
local anesthesia mixture on post-operative pain after
tonsillectomy in comparison to saline infiltration or
no infiltration at all and reported that pre-incision
infiltration of anesthetic mixture combined with general
anesthesia reduces significantly post-tonsillectomy
pain in children and provides a more rapid return to
normal activity compared to general anesthesia alone
or in combination with a placebo infiltration.
Combining local anesthetic agents with other
drugs such as adrenaline, clonidine, ketamine or various
opioids have met with varied degrees of success9.
Ketamine, a derivative of phencyclidine, works at a
number of different target sites which could explain its
analegisc effects irrespective of route of administration.
It is an antagonist at N-methyl-D-aspartate (NMDA)
receptors, with a stereoselectivity10. NMDA receptors
are found throughout the central nervous system, and
play an important role in nociceptive processing11.
Analgesic effects of ketamine may also result
from agonist activity at mu-opioid receptors12, and
interaction with voltage-sensitive sodium channels13.
The current study was planned to assess posttonsillectomy analgesic efficacy of pre-emptive
peritonsillar ketamine infiltration with or without
bupivacaine in comparison to meperidine alone or in
combination with bupivacaine.

Patients & Methods
The study was conducted at Otorhinolaryngology
in conjunction with Anesthesiology Departments,
University hospital. After obtaining parents’ written
consents, 100 children aged 5 to 15 years presented
with symptoms of obstruction including persistent
snoring with tonsillar or adenotonsillar hypertrophy
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Table 1
Constituents Parameters of OPS score
Score

Blood pressure

Crying

Movement

Agitation

Posture

0

±10% pre-operative value

Not crying

None

Asleep or calm

No special posture

1

>20% pre-operative value

Crying but responds to loving
care

Restless

mild

Flexing legs and
thighs

2

>30% pre-operative value

Crying and does not respond
to loving care

Thrashing

Hysterical

Holding scrotum or
groin

were recruited in the study.
All study patients were premedicated with oral
midazolam 0.5 mg/kg 30 min before the procedure
and received fentanyl 1 µg/kg i.v. immediately after
induction of general anesthesia with sevoflurane
inhalation. Anesthesia was maintained, in all groups
with sevoflurane in an oxygen/nitrous oxide mixture
at a total fresh gas flow of 1 litre and patients were
allowed to breathe spontaneously. No additional
opioids or non-steroidal analgesics were administered
intraoperatively. Intraoperatively, each child received
an antibiotic ampicillin sodium intravenously at a
dose of 25 mg/kg up to a maximum of 100 mg/kg or
clindamycin intravenously, 10 mg/kg, up to a maximum
of 600 mg/kg if penicillin-allergic and dexamethasone
in dose of 1 mg/kg up to a maximum of 20 mg/kg.
Patients were randomly allocated into 4 equal
groups (n=25) according to medication used for
peritonsillar infiltration; Group K1: received local
peritonsillar infiltration of ketamine in dose of 0.5 mg/
kg, Group M1: received local peritonsillar infiltration
of meperidine in dose of 1 mg/kg, and groups K2 and
M2 received either ketamine (0.5 mg/kg) or meperidine
(1 mg/kg) in combination with bupivacaine (5 mg/ml).
All medications prepared as 2 ml in volume and were
applied as 1 ml per tonsil 3 min prior to tonsillectomy.

On admission to the post-anesthesia care unit
(PACU) pain was assessed using the objective pain
scale (OPS) score which evaluates 5 parameters; blood
pressure, crying, movement, agitation and posture,
(Table 1). Each parameter was scored from 0 to 2
and a collective score ranged from 0 = best to 10 =
worst14. OPS score was assessed at time of admission
to PACU and every 15 min for one hour and every
30 minutes till patients were ready for discharge
from the unit. Readiness for discharge from PACU
was determined using Aldrete score which evaluated
5 parameters namely; respiration, blood pressure,
activity, consciousness and O2 saturation. Each
parameter scored from 0 to 2 and readiness for PACU
discharge was decided by achieving an Aldrete score
of 915. At ward, OPS scores were determined hourly till
home discharge. Rescue analgesia with morphine 0.05
mg/kg i.v. was administered, after operation; for OPS
score ≥5 or if the patient requested analgesia during
pain assessment and time elapsed till first request of
rescue analgesia was determined.
Upon patient discharge, parents were asked
to rate their satisfaction with patient analgesia on
a 7-point scale; 1 being extremely dissatisfied and
7 being extremely satisfied16. All adverse events

Table 2
Constituents Parameters of Aldrete score
Score

Respiration

Blood pressure

2

Able to breath deeply ±20% pre-operative
& cough freely
value

1

Dyspnea or limited
breathing

0

Apnea

Activity
Able to move 4 limbs
voluntarily or on commond

Consciousness

O2 saturation

Fully awake

>92% on air

±20-49% pre-operative Able to move 2 limbs
value
voluntarily or on commond

Arousable on
calling

>90% with O2
supplement

±50% pre-operative
value

Not responding

<90% even with
O2 supplement

Unable to move limbs
voluntarily or on command
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Table 3
Patients’ demographic and operative data
Data

Group K1

Group K2

Group M1

Group M2

Total

Age (years)

9.9±2.8

10.6±2.3

11±1.9

10.5±2.1

10.5±2.3

Sex; M:F

16:9

13:12

15:10

13:12

57:43

Weight (kg)

29.2±7.4

30.4±6.4

31.3±6.6

32±9.2

30.7±7.4

Duration of surgery (min)

35.2±9.4

39.2±10

33.7±8.1

36.1±8.8

36.1±9.2

Data are presented as mean±SD & ratios

including respiratory depression defined as ventilatory
frequency of <10 breaths/min, O2 saturation <90%,
nausea or vomiting, and bleeding requiring assessment
by the surgeon, were documented. Duration of hospital
stay was determined and on discharge all patients were
prescribed acetaminophen syrup 15 mg/kg orally 6
hourly as needed for analgesia at home.

Results
All enrolled patients passed smooth intraoperative
course without complication. The study included 100
patients; 57 males and 43 females with mean age of
10.5±2.3; range: 5-14 years and a mean weight of
30.7±7.4; range: 19-54 kg. Mean duration of surgery

was 36.1±9.2; range: 19-56 minutes. There was a nonsignificant difference between studied groups regarding
age, sex, weight or duration of surgery, (Table 3).
Mean duration of PACU stay was significantly
shorter in group K2 compared to the other 3 groups
and in group K1 compared to groups M1 and M2 with
a non-significant difference between groups M1 and
M2. Moreover, total hospital stay was significantly
shorter in group K2 compared to groups M1 and M2
but was non-significantly shorter compared to group
K1 and was significantly shorter in group K1 compared
to group M1 and non-significantly shorter compared to
group M2 with a non-significant difference between
groups M1 and M2, (Table 4, Fig. 1).

Table 4
PACU and Hospital stay data
Group K1
Mean±SD

PACU (minutes)

78.6±15.6

Group K2

Group M1

60±12

101.1±20

93.1±19.7

Z

3.997

3.808

2.354

p1

<0.001

<0.001

=0.019

Z

4.346

4.225

p2

<0.001

<0.001

Z

1.583
>0.05

p3
Mean±SD

Hospital (minutes)

Group M2

210.2±41.3

196.2±37.9

236.3±49

231.6±43.6

Z

0.989

2.044

1.657

p1

>0.05

=0.041

>0.05

Z

2.859

2.694

p2

=0.004

=0.007

Z
p3
Data are presented as mean±SD					
P2: significance versus group K2					

0.470
>0.05
p1: significance versus group K1
p3: significance versus group M1

Preemptive Peritonsillar Ketamine infiltration: Postoperative Analgesic Efficacy versus
Meperidine
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Patients received ketamine with or without
bupivacaine injection had non-significantly lower OPS
scores compared to those received meperidine injection

Fig. 3
Progress of mean OPS scores recorded in the studied group
throughout observation period
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Mean OPS scores recorded throughout the
observation period since PACU admission till discharge
from the hospital showed progressive increase in
all patients reaching a peak at 90-min after PACU

admission in groups K1, M1 and M2 and at 120-min
after admission to PACU in K2 group, (Fig. 3).

dm

Number of patients received ketamine injection
only and had short hospital stay was significantly higher
compared to those received meperidine with or without
bupivacaine (X2=5.928 & 5.244, respectively, p<0.01),
but showed non-significant decrease compared to
those received ketamine with bupivacaine, (X2=1.22,
p>0.05). Also, number of patients received injection of
ketamine with bupivacaine and had short hospital stay
was significantly higher compared to those received
meperidine with or without bupivacaine (X2=6.151
& 3.194, p<0.01 & <0.05, respectively). On contrary,
number of patients received injection of meperidine
with bupivacaine and had short hospital stay was nonsignificantly higher (X2=0.528, p>0.05) compared to
those received meperidine without bupivacaine, (Table
5, Fig. 2).

Fig. (3): Progress of mean OPS scores recorded in the studied groups
throughout the observation period

Table 5
Patients’ distribution according to duration of hospital stay in the studied groups
150-min

180-min

210-min

240-min

270-min

300-min

>300 min

Group K1

5 (20%)

1 (4%)

10 (40%)

5 (20%)

4 (16%)

0

0

Group K2

7 (28%)

2 (8%)

10 (40%)

5 (20%)

1 (4%)

0

0

Group M1

0

4 (16%)

8 (32%)

3 (12%)

6 (24%)

3 (12%)

1 (4%)

Group M2

0

2 (8%)

9 (36%)

6 (24%)

4 (16%)

4 (16%)

0
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Table 6
OPS score data recorded throughout the observation period
Group K1

Group K2

Group M1

Group M2

At admission

0.92±0.5

0.8±0.8

1.1±0.7

1±0.7

15-min

1±0.6

0.9±0.9

1.32±1.1

1.1±0.9

30-min

1.2±0.7

1.1±1

1.5±1.1

1.4±1.1

45-min

1.5±1

1.2±1.2

1.9±1.2

1.5±1.2

60-min

2.3±1.4†

1.4±1.4

2.4±1.7†

1.8±1.6

90-min

2.5±1.6†

1.4±1.3

2.4±1.9†

2.1±1.8

120-min

2.1±1.9

1.8±1.8

2.3±2.1

2±1.7

150-min

1.5±1.8

1.6±1.9

1.3±2

2.3±2.1

180-min

0.8±1

0.9±1.1

0.9±1.7

1.7±1.9

210-min

1.1±1.2

0.8±1.3

1.8±1.3

1.5±1.7

240-min

0.8±1

0

1.8±1.5

0.7±1

270-min

0

0

1.8±1.2

0.8±1.4

Data are presented as mean±SD					
†: significant versus group K2					

Mean parents’ satisfaction scores reported in
group K2 were significantly higher compared to that
reported in groups K1 (p1=0.021) and M1, (p2=0.010)
and were non-significantly higher compared to group
M2, (p3>0.05). On the other hand, the reported scores
were non-significant among the other three groups
despite being in favor of group M2, (Table 7, Fig. 4).

Fig. 4
Mean (±SD Parent’s satisfaction rates
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Fig. (4): Mean (+SD) parents' satisfaction rates

Table 7
Mean (±SD) parents’ satisfaction rates
Group K2
5.92±0.8
2.311

Group M1
5±1.22
0.433

Group M2
5.6±0.8
1.563

=0.021

>0.05

>0.05

Z

2.581

1.389

p2

=0.010

>0.165

Mean±SD
Z
p1

Group K1
5.2±1

Z
p3
Data are presented as mean±SD					
P2: significance versus group K2					

M1

6

Satisfaction rate

till 45-minutes after admission to PACU. At 60- and
90-minutes after admission to PACU patients received
peritonsillar injection of ketamine with bupivacaine
had a significantly lower OPS scores compared to
those received ketamine or meperidine alone and nonsignificantly lower scores compared to those received
meperidine with bupivacaine, (Table 6).

p1: significance versus group K1
p3: significance versus group M1

1.744
>0.05
p1: significance versus group K1
p3: significance versus group M1

M2

Preemptive Peritonsillar Ketamine infiltration: Postoperative Analgesic Efficacy versus
Meperidine

Discussion
Tonsillectomy with or without adenoidectomy
is one of the most commonly performed surgical
procedures and the technique for performing
tonsillectomy, dissection of all tonsillar tissue free of
the underlying pharyngeal constrictor muscle, has not
changed significantly in more than 60 years17.
The most common serious complication of
tonsillectomy is delayed hemorrhage, which occurs
in 2% to 4% of all patients. In addition, an expected
sequela of the procedure is pain, which typically lasts
from 7 to 10 days and can be moderate to severe in
intensity. This pain can affect the patient’s nutrition,
ability to return to work or school, discharge from the
hospital, and overall satisfaction with the procedure18.
Moreover, Alhamarneh et al.19, reported a significantly
greater than normal secondary haemorrhage rate
in patients who had undergone tonsillectomy or
adenotonsillectomy and did not receive adequate
analgesia and concluded that adequate analgesia, for
the first week post-tonsillectomy, is essential in order
to keep the secondary haemorrhage rate within an
acceptable range.
Pain intensity was found to be unrelated to
used technique for tonsillectomy; D’Agostino et
al.20, compared operative time, intraoperative and
postoperative bleeding and pain using two different
techniques for tonsillectomy: electronic molecular
resonance bipolar tonsillectomy and blunt dissection
tonsillectomy and this study showed that concerning
postoperative pain, the two techniques did not present
significant differences in the use of analgesics.
Several techniques have been described for the
alleviation of this pain, including the use of opioids,
steroids, and nonsteroidal antiinflammatory drugs, as
well as local anesthetic sprays and infiltration with
local anesthetics around the tonsillar bed21, and the
current was designed to assess post-tonsillectomy
analgesic efficacy of pre-emptive peritonsillar
ketamine infiltration with or without bupivacaine in
comparison to meperidine alone or in combination
with bupivacaine.
Preemptive peritonsillar ketamine injection
improved tonsillectomy outcome as manifested by
significantly shorter duration of PACU and hospital
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stay and significantly lower OPS scores coupled with
significantly higher parents’ satisfaction rate compared
to meperidine. Such effect was significantly manifested
in patients administered ketamine-bupivacaine than in
those received ketamine alone.
These findings agreed with Dal et al.22,
evaluated the effects of peritonsillar infiltration
versus intravenous injection of ketamine in children
undergoing adenotonsillectomy and reported that low
dose (0.5 mg/kg) ketamine given i.v. or by peritonsillar
infiltration perioperatively provides efficient pain
relief without side-effects in children undergoing
adenotonsillectomy and with Erhan et al.23, who
reported that the used dose of ketamin (0.5 mg/kg)
caused no sedation or nausea and provided a high level
of analgesia and concluded that ketamine infiltration
into the tonsillar region after tonsillectomy was found
to be easy and effective.
Also, Honarmand et al.24, who assessed the
efficacy of preincisional peritonsillar infiltration
of two doses of ketamine on postoperative pain
relief compared with peritonsillar saline in children
undergoing adenotonsillectomy and reported that 0.5
or 1 mg/kg dose of ketamine provides efficient pain
relief during 24 h after surgery without side-effects
in children undergoing adenotonsillectomy. Also, the
obtained results goes in hand with Canbay et al.25,
who tried to evaluate the potential effects of topically
administered ketamine and morphine by an oral rinse
into the tonsillar fossae and reported higher pain scores
in the control group at arrival in the recovery ward with
longer effective analgesia in morphine-ketamine group
compared to either drug alone and to control group and
concluded that topical ketamine and morphine seems
to be a safe and easy analgesic approach for decreasing
adenotonsillectomy pain.
However, the obtained results in the current study
were superior to that reported by both Honarmand et
al.24, and Canbay et al.25, in that both authors compared
their study group versus placebo and surely the study
drugs will be more effective, while in the present study
the comparison was versus a well-settled analgesic
drugs; bupivacaine and meperidine. Moreover, the
obtained results in the present study were superior to
that reported by Canbay et al.25 in that both ketamine
and morphine had central analgesic effect, while
M.E.J. ANESTH 21 (1), 2011
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bupivacaine had no central effect so the effect of
the combination of ketamine-bupivacaine lacks this
central effect and points to the local effect of such
combination.
The obtained data illustrate a fact that the
beneficial effects of ketamine are multi-factors;
firstly, the preemptive injection which the concept of
providing analgesia before surgical incision resulting
in less postoperative pain, such attribution agreed with
Kwok et al.26, who reported that a small preoperative
dose of ketamine produced preemptive analgesia with
no significant hemodynamic and psychological side
effects after gynecologic laparoscopic surgery and with
Kitamura et al.27, who found preoperative ketamine
may elicit preemptive analgesic effects, and can be an
efficient adjuvant to postoperative pain management
for patients undergoing laparotomy.
The reported preemptive analgesic effect of
peritonsillar ketamine injection could be attributed to
its modulatory effect on the local release of nocieptive
pro-inflammatory cytokines during incision and
dissection. This explanation goes in hand with results
of the experimental work of Yu et al.28, who reported
that ketamine suppressed injury induced TNF-alpha
and IL-6 production, NF-kappaB activity, Toll-like
receptor 2 (TLF 2) and TLF 4 expression in rat.
Also, Zhu et al.29, found local delivery of aerosolized
ketamine markedly suppressed allergen-mediated
airway hyperreactivity, airway inflammation and
airway inflammatory cell infiltration into the BALF,

M. I. El Sonbaty ET AL.

and significantly decreased the levels of interleukin-4
and expression of iNOS and the concentration of
NO in the inflamed airways from OVA-treated rats.
Moreover, Wu et al.30, found that a clinically relevant
concentration of ketamine can inhibit TNF-alpha and
IL-6 gene expressions in activated macrophages and
the suppressive mechanisms occur through suppression
of TLR4-mediated sequential activations of c-Jun
N-terminal kinase and activator protein-1.
Secondly, the reported significantly improved
outcome with ketamine-bupivacaine combination
versus ketamine alone points to a synergistic or
additive effect of both drugs to achieve such superior
outcome. In support of this assumption, Unal et
al.31, found peritonsillar bupivacaine infiltration is,
however, insufficient to control postoperative pain.
Also, Locatelli et al.32, reported that the addition of
0.5 mg/kg ketamine to levobupivacaine 0.175% for
caudal analgesia for lower abdominal and urological
surgery is significantly more effective in providing
postoperative analgesia than levobupivacaine 0.2%.
It could be concluded that peritonsillar injection
of a combination of bupivacaine and ketamine
provided efficient postoperative analgesia after
adenotonsillectomy and achieved higher parents’
satisfaction for the outcome of surgery. The used drugs’
combination and volume could be recommended as
a routine preemptive analgesic policy for children
assigned for adenotonsillectomy.
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Dexmedetomidine Premedication of
Outpatients under IVRA
Ayse Mizrak*, Rauf Gul*, Suleyman Ganidagli*,
Gunhan Karakurum**, Gulden Keskinkilic*
and U nsal O ner *

Abstract
Purpose: Dexmedetomidine is approximately 8 times more selective toward the α-2adrenoceptors than clonidine. It induces analgesia in patients and decreases anesthetic requirements
by up to 90%. The current study aimed to evaluate the effects of dexmedetomidine premedication
on tourniquet pain, intraoperative - postoperative analgesic requirements, sedation levels, quality
of anesthesia, and the hemodynamic parameters when used as a single dose before intravenous
regional anesthesia (IVRA).
Material and Methods: Fifty-four patients undergoing hand surgery (carpal tunnel and tendon
release) were randomly divided into 2 groups for IVRA. IVRA was performed with 40 mL of
0.5 % lidocaine in both groups. A single dose of dexmedetomidine 0.5 µg/kg in 20 mL saline
was administered to group D (n=27) and placebo solution 20 mL to group C (n=27) through the
non-IVRA catheter 15 minutes before IVRA. Sensory and motor block onset and recovery time,
hemodynamic variables, tourniquet pain, analgesic requirements according to verbal rating scale
(VRS) and visual analog scale(VAS), sedation score, and anesthesia quality were recorded in the
intraoperative and postoperative period.
Results: Improved quality of anesthesia, reduced postoperative pain scores, and total
analgesic requirements were found in group D during postoperative period. Additionally, the
patients experienced a higher degree of sedation during intraoperative and postoperative period.
Conclusion: The premedication of 0.5 µg/kg low dose dexmedetomidine before IVRA
improves the quality of anesthesia and decreases the postoperative analgesic requirement of
outpatients undergoing hand surgery without any serious side effects.
Keywords: Intravenous regional anesthesia (IVRA), postoperative analgesic requirement,
dexmedetomidine, premedication.
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Introduction
Though tourniquet pain may limit procedures,
IVRA provides safe and effective anesthesia for hand
surgery of 1- hour duration or less1. After tourniquet
deflation, a different pain sensation reported as an
intense tingling. It is thought to be related to impulse
propagation via small, unmyelinated nerve fibers2. To
improve block quality, prolong post deflation analgesia,
and decrease tourniquet pain, various adjuncts having
local analgesic effect on peripheral nerves such as
clonidine3, contramal4, meperidine5 have been added
to the local anesthetic solution. In the same way, the
addition of various opioids to local anesthetics have
been studied such as fentanyl, sufentanil, morphine and
the results of these drugs were found to be deprived of
a significant effect6. α-2-adrenoceptor agonists have
been studied for their sedative, analgesic, cardiovascular
stability and perioperative sympatholytic effects with
reduced anesthetic requirements7. Dexmedetomidine is
a selective and specific α-2-adrenoceptor agonist which
has beneficial sedative effects for premedication and
intensive care sedative procedures, and approximately
8 times more selective toward the α-2-adrenoceptors
than clonidine. Dexmedetomidine has been shown
to decrease anesthetic requirements by up to 90% to
induce analgesia. However, dexmedetomidine may
cause hemodynamic side effects such as hypotension
and bradycardia8,9. It is demonstrated that the addition
of low dose dexmedetomidine 0.5 µg/kg to lidocaine for
IVRA, improves quality of anesthesia and peroperative
analgesia without any side effects10. In a previous
study, it was reported that the premedication with
dexmedetomidine 1 µg/kg preoperatively caused 16% to
20% decreases in systolic blood pressure, diastolic blood
pressure, and heart rate, which were mainly abolished
within the 4-hour postoperative period11. Therefore,
this study was designed to evaluate the effect of low
dose dexmedetomidine premedication before IVRA
for elective hand surgery as an outpatient procedure.
The hemodynamic variables, quality of anesthesia,
tourniquet pain, postoperative analgesic requirement,
and sedation will be investigated in this study.

Material and Methods
After the approval of the institutional review
board, written informed consents were obtained from
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54 ASA physical status I-II patients. The patients
were scheduled to undergo carpal tunnel release or
tendon release as an outpatient procedure by the
same surgeon under IVRA from April 2007 through
October 2007. The work presented has been performed
in accordance with the most recent version of the
Helsinki Declaration. Patients with Reynaud’s disease,
sickle cell anemia, history of either allergy to any drug
used, or use of opioid analgesics and gabapentin 24
hours before surgery were excluded from the study.
Patients were assigned to one of 2 study groups using
a computer generated random number table. After
the patients had been taken to surgery room, standard
monitors including electrocardiography, non invasive
blood pressure (SAP, DAP) measurement and pulse
oximetry were used. Two intravenous (i.v.) cannulae
were inserted, one in the hand to be operated on and the
other in the contralateral hand for crystalloid infusion.
15 minutes before placing the tourniquet, 0.5 µg/kg of
dexmedetomidine (Precedex®, 200 µg/2 mL; Abbott)
in saline 20 mL (Group D, n=27) or placebo solution
20 mL (Group C, n=27) were given to the patients via
the non-IVRA catheter intravenously in 15 minutes
by a nurse blinded to the study. A double tourniquet
(Tourniquet 2800 ELC, UMB; Medizintecknik, GmbH,
Germany) was positioned on the upper operative
arm. The operative extremity was exanguinated by
elevating and wrapping it with a 10-cm Esmarch
bandage. The proximal tourniquet was inflated to
100 mm Hg more than the systolic blood pressure to
a minimum of 250 mmHg and the Esmarch bandage
was removed. Circulatory isolation of the operative
arm was confirmed by inspection of the hand, by the
absence of the radial pulse, and loss of pulse oximetry
tracing of the ipsilateral index finger (Datex Ohmeda,
Dash, 5000,ANBL 01373, October-2007). IVRA
was achieved with 3 mg/kg lidocaine (0.5% aritmal;
TEMS, Turkey). IVRA solutions were administered
slowly via the cannula over 3 min. The sensory block
was assessed every 30 s after injection of lidocaine
using a standardized pin prick technique with a 25gauge short-beveled needle by an observer who was
blind to the drug administered. Patient’s response was
evaluated in the dermatomal sensory distribution of
the medial and lateral antebrachial cutaneus, ulnar,
median, and radial nerves. Motor function was assessed
by asking the subject to flex and extend their wrist and
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fingers at 30 s intervals, and complete motor block
occured when no voluntary movement was possible.
We recorded the onset time of sensory and motor
block. Onset time of sensory and motor block was
the time elapsed from injection of study drug to the
onset of both blocks. After sensory and motor block
were achieved the distal tourniquet was inflated to
250 mmHg, the proximal tourniquet was released, and
surgery started. The SAP, DAP, HR, and SPO2 values
were recorded before and after tourniquet application
at 0, 5, 15, 30, 60, and 120 min. Tourniquet pain,
intraoperative-postoperative analgesic requirement,
visual analog scale (VAS), verbal rating scale (VRS),
anesthesia quality, and Ramsay sedation scores (RSS)
of the groups were evaluated at the same measuring
times. The assessment of tourniquet-related pain was
performed using a 10 cm VAS, with anchors of 0 = no
pain and 10 = worst pain imaginable, VRS graded as no
pain = 0, mild pain = 1, moderate pain = 2, severe pain
= 3 and excruating pain = 4. At the end of the operation,
the quality of anesthesia was assessed according to the
following numeric scale: 4 = excellent [no complaint
from patient); 3 = good (minor complaint without
any need for supplemental analgesics); 2 = moderate
(complaint which required supplemental analgesics);
1 = unsuccessful (failed block requiring general
anesthesia). When the VAS scores of tourniquet pain
was reported to be >3 and VRS>2, the patient was
administered fentanyl (Fentanil citrate; Abbott) 0.5 µg/
kg i.v. boluses, and consumption was recorded during
intraoperative period.
In addition, sedation was recorded on a
numerical scale; 1 = anxiety and completely awake, 2
= completely awake, 3 = awake but drowsy, 4 = asleep
but responsive to verbal commands, 5 = asleep but
responsive to tactile stimulus, and 6 = asleep and not
responsive to any stimulus.
The distal tourniquet was not deflated until a
minimum of 30 min after the lidocaine injection, and
it was performed with the cyclic deflation technique.
Sensory and motor block recovery time were noted as
the time elapsed after tourniquet deflation until return
of sensation and movement in the fingers. Intravenous
boluses of fentanyl 0.5 µg/kg were administered in
the postanesthesia care unit, whenever the visual
analog scale score exceeded 3 and verbal rating scale
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exceeded 2. All the evaluations were performed by a
blinded observer who was different from the person
who had performed the premedication.
Postoperative nausea, vomiting, dizziness,
respiratory depression (defined as a respiratory rate
< 10 breaths/min), hypoxemia (defined as SPO2 ≤
90 %, tachycardia (HR>100 beat/min), bradycardia
(HR< 50 beat/min), hypotension (MAP < 60 mm Hg),
hypertension (MAP >120 mm Hg) were noted if present.

Statistical Analysis
Demographic
data,
intraoperative
and
postoperative hemodynamic data, duration of surgery,
tourniquet times, the time for the onset and recovery
of sensory and motor blocks were analyzed using
Student’s t test. Multiple comparisons were evaluated
with Paired Sample t test. Gender distribution and
non parametrical scale values were analyzed with
X2 test. Summary data are presented as mean (± SD)
and median (interquartile ranges) values. Statistical
significance was reported when the p value was <
0.05. In the actual power analysis, the sample size
was 7. We performed the power analysis to detect the
differences of 50 % in number of the patients who need
postoperative analgesic between the groups (Power =
0.95, w = 1.40, α = 0.05, Critical Chi2 = 3.84).

Results
Demographic data was similar in both groups. No
differences were seen between the groups with regard
to operation and tourniquet time, and surgical operation
Fig. 1
Postoperative VAS scores of the groups

Postoperative VAS score in the dexmedetomidine group and
control group.
M.E.J. ANESTH 21 (1), 2011
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Table 1
Demographic Data and The Onset- Recovery times of sensory and motor block
Variable

Group C (n=27)

Group D (n=27)

Gender (F/M) (n)

18/9 (66%/33%)

17/10 (63%/37%)

Age (yr)

33.14±17.84

30.03±14.94

Weight (kg)

67.74±12.03

63.92±8.99

Tourniquet time (min)

57.55±24.37

58.00±17.01

Operation time (min)

45.92±23,02

46.48±16.98

Types of surgical operation (Carpal tunnel,

19/8

21/6

Onset time of sensory block (min)

1.87±1.32

4.10±13.03

The recovery time of sensory block (min)

2.34±1.74

2.10±1.54

Onset time of Motor block (min)

2.58±2.25

2.24±1.67

Time to recovery of motor block (min)

2.21±1.75

1.87±1.35

tendon release)

Data are presented as means ± SD; NS indicates no significant. n=27 P>0.05.

Fig.2
Anesthesia Quality
Intraoperative and
postoperative anesthesia quality
in the dexmedetomidine (D)
and control (C) groups. Values
are medians (and interquartile
ranges). Anesthesia Quality
Scale: 3 = excellent (non
complaint from patient); 2 =
good (minor complaint without
any need for supplemental
analgesics); 1 = moderate
(complaint which required
supplemental analgesics); 0
= unsuccessful (failed block
requiring general anesthesia).

Number of Patients

types of the patients (p>0.05, Table 1). Additionally,
there was no statistical difference between the groups
when compared for the sensory and motor blocks onset,
and recovery time (p>0.05, Table 1). The intensity
of pain during tourniquet inflation was not different
in group C and group D. According to the baseline
assessment, differences in SAP, DAP, SPO2 and HR
values during the intraoperative and postoperative
period were not statistically significant in both groups
(p>0.05). After tourniquet deflation, postoperative
VAS score in the dexmedetomidine group was lower
than in the control group and the difference was
statistically significant at 5, 15, and 30 min (p<0.001,
Fig. 1). Anesthesia quality in group D was higher than

in group C in the both intraoperative and postopertaive
period (p<0.05, Fig. 2). The percentage of the patients
who did not need analgesic drug due to the tourniquet
pain during the operation was 92% in group D and 75%
in group C. Additionally It was 84% in group D and
25% in group C in the postoperative period (p<0.05,
Table 2). Sedation score values during intraoperative
and postoperative period at 0, 15, 30, 60, and 120
min were higher for the dexmedetomidine group than
the control group (p<0.001, Fig. 3, 4). No adverse
effects were observed throughout the intraoperative
and postoperative period in either group. None of
the patients complained of postoperative nausea or
vomiting.
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Table 2
Intraoperative And Postoperative Analgesic Requirement
Group C

Group D

Yes/No

Yes/No

Intraoperative (total bolus number of analgesic drug), (µg), %

7/20 (350 µg) (25%/75%)

2/25 (100 µg) (8%/92%)

Postoperative (total bolus number of analgesic drug), (µg), %

20/7 (1000 µg) (75%/25%)

4/23* (200 µg) (14%/86%)

*

Data are presented as means ± SD; NS indicates no significant. n=27.
* P<0.05 When compared with control groups.
Yes: Bolus number of analgesic drug according to VRS>2, No: Bolus number of analgesic drug according to VRS≤2.

Changes of patients’ number according to Ramsay Sedation
Score during intraoperative period.

Discussion
In the present study, it was found that the
premedication of single low dose 0.5 µg/kg
dexmedetomidine alone before IVRA improved
quality of anesthesia and postoperative analgesia
without causing considerable side effects. Though
tourniquet pain may limit the procedures, IVRA
provides safe and effective anesthesia for hand surgery
of 1-hour duration or less. Anesthesia during IVRA
is produced by multiple complex mechanisms: Initial
effect; block of peripheral small nerves and nerve
endings, main anesthetic component; block of nerve
trunks at a proximal site, blocks nerve conduction and
motor end plate function; ischemia, slow component;
compression on nerve trunks6. Tourniquet pain is a
common problem complicating the use of a pneumatic
tourniquet during surgical procedures including
upper and lower extremities. Although the role of A
fibers and unmyelinated C fibers may be considered
to be partly involved in tourniquet pain because of
the circumferential compression of peripheral nerves
enhanced by ischemia1. In the present study, the

Fig. 4
Postoperative Ramsay Sedation Score

Number of Patients

Number of Patients

Fig. 3
Intraoperative Ramsay Sedation Score

Changes of patients’ number according to Ramsay Sedation
Score during postoperative period. The level of the RSS grade
was > 2 significantly in group D (Ramsey Sedation Score of the
group D was higher than group group C at the 0.,15.,30.,60.,
and 120. measuring times.

outpatients were observed and evaluated for 2 hours in
the postoperative period for the VAS and VRS scores
and the postoperative analgesic requirement. The
patients with a VAS > 3 were more frequent in group
C when compared with group D. The intensity of pain
during tourniquet inflation was at similar level in group
C and in group D. Postoperative analgesic (Fentanyl)
requirements were lower in the dexmedetomidine
group than the control group. Preoperative
dexmedetomidine administration decreased opioid
analgesic requirements in the postoperative period.
After tourniquet deflation, a different pain sensation
reported as an intense tingling. It is thought to be
related to impulse propagation via small, unmyelinated
nerve fibers2. So far, to improve block quality, prolong
postdeflation analgesia, and decrease tourniquet
pain, various adjuncts having local analgesic effect
on peripheral nerves such as clonidine, tramadol,
meperidine have been added to the local anesthetic
solution. The addition of some adjuvant drugs to
M.E.J. ANESTH 21 (1), 2011
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lidocaine during IVRA may be insufficient or may cause
some clinically important side effects as explained.
Langlois et al. concluded that tramadol does not reduce
tourniquet or postoperative pain when combined with
a local anesthetic for IVRA4. Reuben et al. arrived at
the conclusion that doses of meperidine large enough
to produce the most effective postoperative analgesia
with IVRA lidocaine causes a significant incidence
of side effect, and it limits its clinical usefulness5. In
the same way the addition of various opioids to local
anesthetic such as fentanyl, sufentanil and morphine
have been studied, the results of which are found to
be deprived a significant benefit on postoperative
analgesia6. α-2-adrenoceptor agonists have been
studied for their sedative, analgesic, cardiovascular
stabilizing and perioperative sympatholytic effects with
reduced anesthetic requirements7. Dexmedetomidine
is a potent α-2-adrenoceptor agonist with 8 times
higher affinity for the α-2 adrenergic adrenoceptors
than clonidine. Dexmedetomidine has been shown
to decrease anesthetic requirements by up to 90%
to induce analgesia and may cause hemodynamic
side effects such as hipotension and bradycardia8,9.
Clonidine induces analgesia mainly through
stimulation of α-2-adrenergic receptors in the dorsal
horn of the spinal cord. Gentili and Reuben et al.
reported that clonidine could decrease the tourniquet
pain as an adjuvant drug under IVRA12. Nerve fiber
action potentials are depressed especially in small,
unmyelinated C fibers13. Dexmedetomidine produces
sedation, analgesia, and anxiolysis14 and previous
animal studies indicate that dexmedetomidine reduces
anesthetic and analgesic requirements in dogs15 and
rats16. Electroencephalographic studies confirm the
increase with the α2-adrenergic agonists in stage I and
II sleep. The hypnotic response probably is mediated
by activation of α-2-adrenoceptors in the locus
coeruleus, which are coupled via a pertussis toxinsensitive G protein to a change in conductance through
an ion channel17.

anesthesia and reduction of analgesic requirements
when dexmedetomidine is used.

α-2-adrenoceptors located at nerve endings
may play a role in the analgesic effect of the drug by
preventing norepinephrine release18. It was reported
that drugs, which stimulate the α-2 adrenoceptors lead
to production of analgesia at the spinal cord level8.
Those studies reveal that both central and peripheral
mechanisms are involved in the increased quality of

Another distinction between two studies is
that the previous study did not evaluate the quality
of anesthesia of the groups according to the score.
In the present study, it was found that the quality of
anesthesia in group D was significantly higher than
in group C in both intraoperative and postopertaive
period. Furthermore, the sedation scale in group D

As a result of the mild sedative effect of
dexmedetomidine, the patients in group D were
more tolerant to the operation and they did not need
any other sedative drugs during intraoperative and
postoperative period. Turan et al. concluded that
premedication with oral gabapentin (1.2 g) before
IVRA decreased tourniquet related pain and improved
the quality of anesthesia during hand surgery and
early postoperative period. However, the trend toward
a higher incidence of side effects such as dry mouth,
nausea, and dizziness in the study were reported in
the study and antiemetic treatment was required19.
In this study, the quality of anesthesia score reported
by the patients was better in the dexmedetomidine
group than the control group in the intraoperative
and postoperative period. No patient has experienced
tachycardia, bradycardia, hypotension, hypertension or
arithmia during the study period. Jaakola et al. reported
that intravenous premedication of dexmedetomidine
1 µg/kg was an effective premedication before i.v.
regional anesthesia, because it reduced patient anxiety,
sympathoadrenal responses and opioid analgesic
requirements. However, it did not reduce tourniquet
pain11. It was also indicated that the premedication with
dexmedetomidine 1 µg/kg preoperatively caused 16%
to 20% decreases in systolic blood pressure, diastolic
blood pressure, and heart rate, which were mainly
abolished within the 4-hour postoperative period11.
Apparently, as if two studies are similar. But there are
important differences regarding the drug dose, results,
and complications. The principal difference between
the previous and current studies is that the former
reported a high grade of decrease in SAP, DAP, and
HR values. On the contrary, in the present study, these
hemodynamic variables during the intraoperative and
postoperative period were not significantly different in
dexmedetomidine and control groups.

Dexmedetomidine Premedication of Outpatients under IVRA

was higher than in group C during intraoperative and
postoperative period. It is thought that the mild sedation
and analgesia, dexmedetomidine brought about
developes this satisfaction. Similar to the previous
study, dexmedetomidine didn’t reduce tourniquet
pain. VAS scores in group D was lower than in group
C in the postoperative period and therefore fentanyl
consumption was reduced by the premedication of
0.5 µg/kg dexmedetomidine. The essential thing for
the present study is that this study is the first clinical
study to demonstrate the usefulness of premedication
with dexmedetomidine 0.5 µg/kg for elective hand
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surgery as an outpatient procedure with IVRA. This
study has demonstrated that a single low dose of 0.5
µg/kg dexmedetomidine increases the quality of
anesthesia and decreases the analgesic requirements in
the postoperative period. In addition to this, it did not
change the hemodynamic values, onset time of sensory
and motor blocks significantly.
In conclusion it is suggested that low dose of
dexmedetomidine 0.5 µg/kg may be used safely for
premedication before IVRA in minor outpatient hand
surgery.
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Abstract
Objective: To review the complication and success rates associated with CVC placement in
patients undergoing cardiovascular surgery depending on the technique utilized and the degree of
ultrasound experience of the anesthesia provider.
Design: Randomized controlled trial.
Setting: Operating room and post anesthesia care unit.
Patients: 325 patients with CAD requiring cardiovascular surgery with an ASA of III or
above.
Interventions: The subjects underwent CVC of the Internal Jugular vein with or without
ultrasound guidance in preparation for cardiovascular surgery.
Measurements: Utilization of US, carotid artery puncture/cannulation and the presence of
post procedure pneumothorax.
Results: When comparing the group that had CVC without US versus the group having CVC
placement with US, there was significant difference in complication rates based on Z-testing (95%
confidence level). Furthermore, with 90% confidence (based on Z-testing) there was a significant
difference in complication rates between the experienced and non experienced US practitioners.
Conclusions: With adequate US training, the complications from CVC including carotid
artery puncture and pneumothorax can be significantly reduced.
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Introduction
Ultrasound (US) technology has many uses in
clinical medical practice and with improvement in
portability and cost-effectiveness its use has further
expanded. In many facilities, the use of sonography
when placing central venous catheters has become
increasingly popular. However, currently there remains
no national standard for US use or a well accepted
standard in training for central venous cannulation
(CVC).
Catheterization of venous vessels allows access
for hemodynamic monitoring, drug and/or fluid
administration, parenteral nutrition and hemodialysis.
Currently the internal jugular vein (IJV), subclavian
vein and femoral vein are the vessels of choice when
acquiring central access. Among anesthesiologists, the
IJV is a common first choice. Historically, entry into
the IJV has been facilitated by the visualization and
palpation of certain anatomical landmarks. Additional
techniques include the use of a smaller bore “finder
needle” to first locate the IJV prior to cannulation with
a larger bore needle, an indirect US method where
the practitioner marks the path of the vein prior to
cannulation, as well as a direct US technique where the
vein is visualized using sonography while cannulating
the vessel.
Risk of complication in CVC is reported to be
between 2%-15%1. This complication rate varies
significantly depending on several factors including the
relative experience of the practitioner and the overall
status of the patient2,3. Some of the more frequently
encountered complications of CVC and respective
incidences include: pneumothorax (0-6.6%), carotid
artery puncture (6%), subclavian artery puncture (0.54%), and hemothorax (1%)5-12. In addition, it has been
reported that the overall rate of unsuccessful CVC
insertion for the IJV is approximately 12%4. Previous
studies have shown that the use of an US technique
may increase the success rate of central venous
catheter placement and may reduce the incidence of
traumatic complications13. This study reviewed the
complication and success rates of CVC placement in
patients undergoing cardiovascular surgery with and
without US techniques by clinical anesthesiologists
and resident trainees in a university hospital setting.
A critical number of teaching clinical US experiences
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can greatly reduce morbidity and perhaps mortality.

Materials and Methods
Following LSU School of Medicine at New
Orleans Institutional Review Board approval,
evaluation of both outcomes and techniques was
performed for CVC with and without US at University
Hospital in New Orleans, Louisiana. Three hundred
twenty five consecutive central line insertions by
18 different clinical anesthesiologists on elective
cardiothoracic surgical patients prior to induction of
general anesthesia were evaluated following informed
consent during the period of 2006-2008. The results
of each CVC placement, the technique employed
and the level of experience were all noted in the data
collection form. The data collection form additionally
included: (1) name of the patient (2) date of birth of
the patient, (3) practitioner, (4) date procedure was
performed, (5) surgical procedure, (6) location of
CVC, (7) whether or not a “finder needle” was utilized
in the CVC, (8) if US was used and whether it was
a direct or indirect technique by an experienced or
inexperienced clinician, (9) whether or not there was
carotid puncture, and/or any other morbidities or
mortalities. The US machine, a Sonosite Turbo, and
the head anesthesia technician were waiting in the
operating room for the anesthesiologist and available
at each CVC. There were three stages to the study:
(1) the anesthesiologists performed the procedure
without US guidance; (2) the anesthesiologists utilized
sonography with varied techniques; (3) a formal US
course with direct hands on training and subsequent
critical clinical experiences were completed. It is
important to note that at the inception of the study, no
one was considered “experienced” in the use of US.
One patient was removed from the study because of a
history of bilateral IJV thrombosis. Complete data was
available for 324 patients.
As mentioned, all clinical anesthesiologists
involved in the present study prior to 2007 utilized
techniques for CVC cannulation without US and
without attending a course in US. After 2007, all
anesthesiologists utilized US. Initially, anesthesiologists
utilized sonography without participation in a one
day review course on US guided placement. Two
different scheduled US course at the institution were
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held and each anesthesiologist attended at least one
and were then taught by anesthesiologists extensively
experienced with US based on a mandate from the LSU
Department of Anesthesia quality improvement pilot
program on safety in the operating room. For those
CVC cannulations without sonography, the anatomic
landmark technique was performed following
administration of 1% lidocaine as a local anesthetic to
the most superior portion of the triangle formed by the
clavicular and sternal heads of the sternocleidomastoid
muscle. The carotid pulse was then palpated and the
internal jugular was presumed to be lateral to carotid
palpation. It was then the practitioner’s choice to use a
21-gauge “finder needle” connected to a 3-mL syringe
to locate the internal jugular vein. If used, the “finder
needle” was then advanced through the anesthetized
skin at an approximately 60-degree angle toward the
right nipple. Following aspiration of venous blood, the
“finder needle” was used to guide an 18-gauge needle
also connected to a 3-mL syringe. If the smaller bore
“finder needle” was not used, the practitioner utilized
the 18-gauge needle to first locate and cannulate the
vein. Once the 18-gauge needle cannulated the vein, a
guidewire was passed and the needle was removed. A
dilator was then passed over the guidewire and removed
followed by insertion of the triple-lumen catheter over
the guidewire into the internal jugular vein.
When the practitioner practiced with sonography,
a direct or indirect method was utilized for CVC
placement under sterile conditions by a single operator.
In the indirect technique, the clinician used anatomic
landmarks to predict the plane of the IJV and confirmed
the path of the vein with US by marking its site. The vein
was then cannulated in the manner described above. If
the practitioner chose the direct method of sonography,
the vein and surrounding vessels/tissues were under
real-time visualization throughout the vein puncture
and cannulation with both longitudinal and transverse
plane techniques. Following proper needle placement,
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the technique was no different than described above
without sonography. Z-testing was then utilized to
compare the complication rates between the use of US
versus the absence of US during CVC as well as to
compare the complication rates between experienced
US providers versus inexperienced providers during
CVC. Details of patients with unusual complications
or co-morbidities were documented during data
gathering. Review of the anesthesia record and
anesthesia preoperative evaluation was performed and
reported in the chart review.

Results
Complete data was available on the placement
of 324 total CVCs (Fig. 1). One patient was excluded
because of history of bilateral IJV thrombosis. There
was no significant difference in age or gender of
the subjects (data not shown). One hundred and one
cannulations were done without US, and 223 were
done with US. Of the 101 done without US, 92 were
without complication, 8 had carotid puncture and 1
resulted in pneumothorax. Of the 223 done with US,
216 were without complication, 6 had carotid puncture
and 1 resulted in pneumothorax (Fig. 2). Practitioners
with and without experience had a different rate of
complications. The experienced US practitioners
performed 114 without complications and 1 had carotid
puncture. The non-experienced US practitioners
performed 102 without complications, 5 had carotid
puncture and 1 resulted in pneumothorax (Fig. 3).
When comparing the group that had CVC without US
versus the group having CVC placement with US, there
was significant difference in complication rates based
on Z-testing (95% confidence level). Furthermore,
with 90% confidence (based on Z-testing) there was
a significant difference in complication rates between
the experienced and non experienced US practitioners
(Fig. 4).
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Fig. 1
Different techniques for central venous catheter cannulation
were utilized and outcomes were evaluated.

U/S Guided CVC Placement
CVC Placement (324)

U/S (223)

With Experience (115)

Non-U/S (101)

No Complications (92)

Limited Experience (108)

Fig. 3
Complication rates with experienced US practitioners versus
non-experienced US practitioners. National average represents
blind technique. Experienced US practitioners had significantly
reduced complication rates.

Complication Rates
Comparing Experienced vs.
Non-experienced Practitioner
7.00%

No Complications (114)

Carotid Puncture (8)

No Complications (102)

5.00%

6.60%

6.00%

6.00%
4.60%

4.00%
Carotid Puncture (1)

Carotid Puncture (5)

Pneumothorax (0)

Pneumothorax (1)

Pneumothorax (1)

Non-experienced
Experienced
National Average

3.00%
2.00%

0.00%

Fig. 2
Complication rates with US vs. blind technique
(non-US). Practitioners utilizing ultrasound
had reduced complications rates.

Complication Rates
Comparing US vs. NonUS
8.00%

7.90%

7.00%

6.00%

6.00%

0.00%

1.00%
0.40%
Carotid Puncture

Fig. 4
Complication rates comparing all groups. US experienced
practitioners had the lowest complications rates.
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6.60%
Without US
With US
US Non-experienced
US Experienced
National Average

4.60%

4.00%

4.00%
2.00%

1.00%
0%

Carotid Puncture

6.00%

6.60%

5.00%
3.00%

0.90%

1.00%

3.00%

2.80%

2.00%
1.00%
0.00%

0.90%
Carotid Puncture

1.00% 1.00%
0.40%
0%
Pneumothorax

Pneumothorax

Discussion
Although the present investigation was limited to
patients undergoing elective cardiothoracic surgery, the
data clearly indicates that those anesthesia providers
with educational training, in conjunction with critical
US teaching experiences, greatly improved outcomes
and reduced the incidence of complications. The
results of the present study demonstrated a 1% carotid

puncture rate, significantly lower than data previously
published on blind insertion without US. Further,
the present study also demonstrates that utilizing US
without a critical number of placements either through
simulation or teaching, though slightly better than
blind insertion, still resulted in significantly higher
complication rate when compared with experienced
US practitioner results.

Training for Ultrasound Guidance in Central Vein Catheterization

Patients having CVC placement without US had
the highest complication rate and was concordant with
most literature that ranges from 7-10%1. Patients who
were marked prior to cannulation using US had a lower
incidence of morbidity when compared with blind
techniques. However, practitioners experienced in US
and using the contiguous direct method experienced
the least morbidity compared to all other techniques
(approximately 1%). As the clinician’s level of
experience has been previously found to correlate with
complication rates for central line placement2, 20, 21, it
is not be surprising to find the highest level of success
with the greatest level of education and training. An
optimal number of cases is uncertain and future studies
are warranted to more precisely define a critical case
experience.
Utilizing US imaging to facilitate IJV cannulation
cannot, by itself, eliminate all possibility of needle
injury to the common carotid artery (CCA) or
guarantee successful IJV cannulation. However, the
results of this study clearly demonstrate a correlation
between critical experience with US and outcomes.
The following technical and conceptual pitfalls of USguided vascular cannulation must also be avoided: 1)
mistaking the CCA for the IJV and so targeting the
wrong blood vessel, 2) failing to properly aim the
needle along a well chosen line of needle advancement,
3) falsely assuming that the anatomic relationship
between the IJV and CCA at the level of venipuncture
is identical to that at the axial level of (transverse) US
imaging21, 4) confusing the needle shaft for its tip on
the US screen22 and 5) paying insufficient attention
to the US device screen (relative to the puncture
site) during needle advancement. Present and future
residents in both surgery and anesthesiology would
be well advised to consider simulation training and a
certain well-defined number of critical experiences to
be an expectation for clinical competency in CVC.
The management of patients requiring cardiac
surgery necessitates central venous access for several
reasons including hemodynamic monitoring, drug
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administration and possible rapid fluid resuscitation.
Since all patients undergoing cardiac surgery in our
facility have CVCs, we designed our study to look at
this subset of patients. We are confident that had we
utilized any other subset of patients for this study that
the results would have been concordant with those in
this study.
US guidance for the cannulation of central
venous access had been recommended as early as
1984 to reduce complication rates as well as increase
success rates14. While US guidance has been shown
to be cost-effective as well as critical in reducing
complication rates, number of sticks and procedure
time, it is still not utilized at least two thirds of the time,
according to a nation-wide survey of cardiovascular
anesthesiologists13,14,17,18. In addition, although it is
not the standard of care, the use of US to guide CVC
is strongly recommended by many organizations
including the National Institute for Clinical Excellence
in the United Kingdom16-18.
Simulation models for CVC are now available
for training purposes. In the future, LSU Anesthesia
Department in New Orleans will be evaluating
outcomes after a course, simulation and a critical
number of clinical experiences with US. The results
of the present study provides evidence that outcomes
can be improved with appropriate levels of training
However, although the use of US appears to reduce
morbidity compared to blind techniques, the risk of
significant morbidity persists despite the presence of
US.
In conclusion, US-assisted CVC is an easily
learned and readily available technique that can be
used in the pre-operative setting and throughout
hospital practice. This study demonstrates that quality
of care can be improved by sonography and that
complication rates can be decreased with appropriate
US training. The authors of the present study suggest
that an American Society of Anesthesiology Task Force
develop a standard for training future generations of
anesthesiologists.
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Ondansetron and Meperidine prevent
postoperative shivering after
general anesthesia
Masoud Entezari Asl*, Khatereh Isazadefar**,
Ali Mohammadian*and Manouchehr Khoshbaten***

Abstract
Background: Postoperative shivering is one of the common problems following general
anesthesia and may lead to multiple complications. The aim of this study was to examine the
preventive effects of Ondansetron and Meperidine on postoperative shivering.
Methods: This randomized placebo-controlled double blind clinical trial included 90 patients
scheduled for elective gynecologic operations, randomly divided to three groups. Ondansetron
(4mg), Meperidine (0.4 mg/kg) and 2 cc normal saline (as a control group) were administered
immediately before the induction of anesthesia. Anesthesia induced equivalently for all. Patients
were observed in terms of vital signs, side effects and shivering.
Results: Postoperative shivering was observed in 13.3% of patients in Ondansetron group
and 20% of Meperidine group, significantly lower than the controls (50%). The reduction of core
and dermal temperature during the anesthesia and recovery, changes in systolic and diastolic blood
pressure and heart rate were similar in all three groups. The incidence of nausea was similar among
the three groups of study while vomiting occurred in 6.7% of the Meperidine group and 3.3% of
the controls but none in the patients receiving Ondansetron.
Conclusion: Ondansetron can effectively reduce post operative shivering.
Keywords: General anesthesia, Postoperative shivering, Ondansetron.

Introduction
Shivering happens frequently after 5 to 60% of surgical operations1. Though it occurs as
a result of temperature reduction, it may occur in patients with a post-operative normal body
temperature2. Shivering may be dangerous due to increasing effect of medicines, extension of
recovery period, increased oxygen consumption or hemostatic dysfunction especially in patients
with a low cardiac reserve3. It may also result in hypoxemia4.
Several medications have been suggested for the prevention and treatment of shivering.
Intravenous use of opioid drugs (Pethidine, Alfentanil, Nalbuphine), non-opioid analgesics
(Tramadol), Alpha-2-agonists (Clonidine), respiratory stimulators (Doxapram) or Physostigmine
are reported to reduce or treat shivering5,6.
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Table 1
Initial vital signs as mean (SD)
Normal saline (n=30)

Ondansetron (n=30)

Pethidine (n=30)

p

Age (years)

25.1 (4.2)

26.5 (6.1)

26.0 (5.8)

0.49

Duration of operation (minutes)

34.3 (7.4)

35.6 (7.5)

32.9 (6.1)

0.34

Core body temperature (° C)

37.5 (0.6)

37.5 (0.5)

37.4 (0.4)

0.76

Skin temperature (° C)

36.7 (0.8)

36.7 (0.6)

36.6 (0.5)

0.79

Systolic blood pressure (mmHg)

120.3 (16.1)

114.1 (20.3)

116.3 (16.7)

0.40

Diastolic blood pressure (mmHg)

76.6 (12.9)

73.1 (13.6)

78.3 (11.1)

0.25

Heart rate (beats/minute)

99.7 (16.4)

101.9 (19.2)

94.2 (19.4)

0.25

According to regulator effect of intrahypothalamic serotonin (5-hydroxy tryptamine) its
agonists (Ondansetron) are reported to have the same
effect7. Contrary to pethidine, Ondansetron may
reduce post operative nausea and vomiting (PONV).
A medication to reduce both PONV and shivering will
be very valuable. This study evaluated the preventive
effect of Ondansetron and pethidine on post-operative
shivering compared to a control group.

Patients and Methods
This study was carried out in Alavi University
clinic of Ardebil during 2008. The protocol was
approved by ethical committee of this University
and included female patients undergoing elective
gynecologic surgery during a 3 months period.
All were in ASA physiologic class I or II. Obese
patients (weight >100 kg), patients with fever (body
temperature > 38°), endocrine problems or Parkinson
disease were excluded as well as patients who received
blood, vasodilator or vasoconstrictor medications
during the operation. Long duration of the operation
(>90 minutes) also resulted in exclusion.

mixture of 50% oxygen and 50% N2O after intubation.
Atracurium was administered to keep muscle
relaxation. The patients were mechanically ventilated.
Room temperature was set at 20°-22 °C.
Body core and skin temperatures were measured
through tympanic membrane and forehead accordingly.
Patients were observed for shivering (chills for at least
15 seconds), nausea or vomiting during recovery by a
technician blinded to the medication. Patients received
pethidine or metoclopramide when necessary.
All data were expressed as the mean ± SD. A chisquared test was used to compare qualitative variables.
A repeated-measures ANOVA and Chi-square tests
were used to compare the data before and after each
treatment. A P value of 0.05 was considered statistically
significant.

Results

Patients then were randomly selected to receive
either 4 mg Ondansetron, 0.4 mg/kg Pethidine or 2cc
normal saline (the placebo) 2 minutes before induction
of anesthesia. The responsible anesthesiologist was
blinded to the drug available in same 2 ml syringes.

Thirty patients were studied in each group. No
significant difference was found in terms of age and
initial vital signs between the groups (Table 1). As
described in Fig. 1 core body temperature decline
in the controls was more than in patients receiving
Ondansetron or pethidine but no significant difference
was observed between Ondansetron and pethidine
groups. Decrease in the skin temperature was not
different among three groups (fig. 2).

Anesthesia was induced by 1 µg/kg fentanyl,
5 mg/kg thiopental and 1 mg/kg succinylcholine
and maintained by 1-0.8% Isoflurane in an inspired

Systolic and diastolic blood pressure was
decreased in all patients during the surgery and came
back up during recovery. Heart rate increased after

value of on dansetron for preventing shivering

Fig. 1
Measured body core temperature in three groups
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Measured skin temperature in three groups
37
36.5
36
35.5

Ondansetron

35

d

ec
o

ve

En

io
n
uc
t

R

In
d

In
i

tia
l

34

ry

Pethidine
Controls

34.5

Discussion
General anesthesia accelerates transmission
of body core temperature to peripheral tissues and
heat regulator mechanisms like the threshold for
vasoconstriction became blocked8. The first phase of
postoperative recovery is influenced by medications
yet but along with decrease in their concentration,
heat regulator mechanisms re-start functioning in the
second phase where a body temperature lower than the
set point will result in shivering9. Patients will benefit
from fine management of shivering which will prevent
sympathetic stimulation and excess oxygen use10.
The current study reports valuable preventive
effect on shivering for Ondansetron and Pethidine
compared to controls compatible with some previous
reports. Kelsaka et al reported a reduction in the
occurrence of shivering after spinal anesthesia from
36% (in controls) to 8% by either Ondansetron or
pethidine4. Piper et al reported failure of 12.5 mg
Dolansetron to decrease this rate which was may be
because of its inadequate dosage4,1. While Powel et al
reported shivering to occur in 57% of patients receiving
saline compared to a rate of 33% followed by 4mg
Ondansetron and 15% followed by 8 mg Ondansetron10.
They highlighted the effect of Ondansetron to interfere
with heat regulation by a central mechanism.
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induction of anesthesia and decreased slightly during
the operation and recovery. No significant difference
was noted among the three groups.
Shivering occurred significantly less in patients
receiving Ondansetron or pethidine compared to the
controls. Results are shown in Table 2.

Similar studies reported adverse effects for
other medications. Clonidine may cause hypotension
and drowsiness in addition to reducing shivering12.
Tramadol can reduce shivering but can decrease
sweating and vasoconstriction as well13. Doxapram
as a brain stimulant prevents post operative shivering
but has considerable hemodynamic side effects14.
Physostigmine has significant preventive effects on
shivering but increases heart rate and blood pressure
and may be harmful in patients with coronary artery
disease6. It is associated with nausea and vomiting as
well. Although pethidine has the minority effect on

Table 2
Results of post operative observation in three groups
p

Normal saline (%)

Ondansetron (%)

Pethidine (%)

Shivering

15 (50.0)

4 (13.3)

6 (20.0)

0.003

Nausea

3 (10.0)

3 (10.0)

3 (10.0)

1.00

Vomiting

2 (6.7)

0

1 (3.3)

0.30
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cardiovascular system with the dosage used for treating
shivering (0.3-0.4 mg/kg)15, it may extensively slow
down respiration especially if used during the surgery.
Results of this study demonstrate the safety of using
Ondansetron as well as its efficacy.

M. E. Asl et al.

In conclusion using Ondansetron instead of
pethidine is suggested because of its ability to reduce
shivering from 50 to 13.3% in addition to less side
effects especially in patients with hemodynamic
instability.
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Effects of Clonidine as premedication
on plasma renin activity, serum
and urine electrolytes and body
fluids in general anesthesia
A Randomized Double Blind Placebo Controlled Clinical Trial

Sepideh Vahabi, MD and Amir Hooman Kazemi, MD**

Abstract
Objectives: Clonidine is a relative alpha2 agonist that΄s used as a premedicative drug in
anesthesia in recent years. The aim was to asses the effect of oral clonidine as premedicative drug
on 24 hours urine output, urine specific gravity, serum and urine electrolyte level and renin plasma
activity
Method: A randomized double blind controlled clinical trial was performed in Asali hospital
Khoramabad-Iran during 2004. Sixty patients in ASA class 1 and 2, were randomly selected
and divided into two groups. One group received clonidine tablet and control group received
placebo tablet, orally, ninety minutes before induction of general anesthesia for cystocel-rectocel
perineorraphy surgery. In this study we took blood and urine samples for laboratory measurements
before as well as 6 hours after taking the tablets. Differences between two groups were analyzed
by students T-test.
Results: Significant increase in 24 hours urine output (P = 0.001) was seen in clonidine group,
compared to control group. Clonidine group had higher urine electrolyte levels (P <0.05) however,
no differences were seen in blood electrolyte level (P >0.05). Urine specific gravity was lower
in clonidine group (P <0.05). Significant decrease in plasma renin activity was seen in clonidine
group (P = 0.001).
Conclusion: This study suggested that clonidine is a safe premedication drug in anesthesia
and does not change the serum electrolytes level.
Key words: Clonidine, Peremedication, Urine specific gravity, electrolytes, plasma rennin
activity.
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Introduction
Clonidine, an imidazoline compound1, is
relative alpha2 adrenoreceptor agonist2 that’s used as
a premedicant and valuable adjuncts in anesthesia in
recent years.
Desirable effects of clonidine in anesthesia
includes
sedation,
analgesia,
perioperative
hemodynamic stabilization, and diminishing the
needed dosage of other anesthetic drugs3.
Other reported clinical uses include: treatment of
hypertension, opiate and ethanol and benzodiazepines
withdrawal syndrome, panic disorder, cigarette craving
after heavy smoking cessation, emesis in cancer
chemotherpeutic regiment and diabetic diarrhea3.
Clonidine affects different organs of which
it’s effect in renal system is diuresis, but it’s exact
mechanism is not clear. The probable mechanism
includes: ADH reduction4, stimulation of alpha2
adrenoreceptors in renal tubules and block of ADH
effects in this site and thus induction of diuresis5,
increase in GFR that induces diuresis by increase
plasma atrial natriuretic peptid (ANP), a vasodilator,
diuretic and natriuretic hormone1,6 and decrease cAMP
levels2 that may not be only centrally mediated. ST-91,
a structural clonidine analogue that does not cross the
blood-brain barrier, evokes renal responses similar to
those observed with clonidine, which may suggest a
peripheral action1.
The mechanisms involved in ANP release may
include imidazoline binding sites and/or alpha2
adrenoceptors present in the heart. Imidazoline
receptors are distinct from adrenergic receptors because
they show low affinity for catecholamines, epinephrine
and norepinephrine7. Imidazoline receptors have been
found in brain, kidney, urethra, liver and platelets8.
Alpha2 agonists inhibit Renin-AngiotensinAldostrone axis and produce diuresis9. By alpha2
adrenoreceptor stimulation in periventricular nucleus
they increase urine flow rate10. Clonidine increase free
water and osmolar clearance, by this hypothesis that
the alpha2 a-adrenoceptor subtype mediates osmolar
clearance whereas the alpha2 b-sub type mediates free
water clearance6.
This study was designed to evaluate the effect
of clonidine as premedication drug on plasma renin
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activity, 24 hours urine output, urine specific gravity
and serum and urine electrolytes level.

Materials and Methods
Study design
After obtaining IRB approval at the Lorestan
Medical Science University at Khoramabad –Iran,
written informed consents was obtained from 60
women in ASA class Ι, II, aged 20-40 years undergoing
repair of cystorectocele perineorraphy under general
anesthesia in Asali hospital during 2004. These patients
were studied according to a randomized, double blind,
placebo controlled protocol. Patients were excluded
if they had hypertension, cardiovascular, renal and
psychotic disease.

Premedication
The patients were randomly divided into two
groups; first group (n = 30) received clonidine tablets
at the dose of 5 μg/kg, and the second group (n = 30)
received placebo tablets, with 30cc water 90 minutes
before induction of anesthesia. Then foley catheter
was introduced for patients.

Anesthesia
General anesthesia was induced with sufentanil
(2 μg/kg) and thiopental (5 mg/kg) and tracheal
intubation was facilitated with atracurium (0.3 mg/kg),
followed by oxygen and nitrous oxide (30%, 70%) in
combination with halothane 0.5% to 1.5%.
Patients were monitored for blood pressure,
pulse rate, ECG and pulse oximetry. At the end of
operation, residual neuromuscular block was reversed
by neostigmine and atropine.
Injected fluids in anesthesia course were
crystalloid solution (Nacl 0.3% plus dextrose 3.33%)
based on this formula:
Replacement of insensible loss (2 ml/kg/h) plus
moderate surgical trauma loss (5 ml/kg/h) plus blood
loss (every 1 ml of blood loss with 3 ml of serum) plus
urine loss (every 1 ml urine loss with 1 ml of serum). In
the ward, patients received 2 ml/kg/hour of (dextrose
5%-Nacl 0.9%) serum, in first day of their surgery.
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Table 1
Summary and comparison of mean blood and urine Na and K and urine specific gravity in placebo group
before and after receiving placebo

Before tablet usage
(placebo) (Mean ± SD)

After tablet usage
(placebo) (Mean ± SD)

T

Degree of
Freedom

P value

Serum Na (meq/lit)

137.87 ± 5.10

140.83 ± 4.65

-5.52

29

0.06

Serum K (meq/lit)

4.14 ± 0.564

4.24 ± 0.438

-1.55

29

0.13

Urine Na (meq/lit)

188.37 ± 40.21

192.77 ± 34.24

-0.92

29

0.36

Urine K (meq/lit)

33.99 ± 1.986

34.18 ± 2.047

-0.93

29

0.36

1021.43 ± 5.33

1021.43 ± 5.11

-1.01

29

0.32

Parameter

Urine specific gravity
Na: Natrium, K: potassium

Evaluation
Blood and urine samples were assessed prior as
well as 6 hours after taking the tablets for Na, K, urine
specific gravity and plasma renin activity. Twenty four
hours urine output was charted. Blood sample was
transferred to the laboratory with cold chain.
Data was analyzed by Mann- Whitney U-test,
x² test and t-student. P value of <0.05 was considered
statistically significant.

Results
Base line demographic and background
characteristics were similar between the two groups.
Differences between the two groups were
analyzed by student΄s T-test.
There was no significant difference in blood
pressure (BP), pulse rate (PR), ECG and pulse oximetry
in both groups.

In placebo group, there was no significant
difference in urine and blood Na and K and urine
specific gravity before and after receiving tablets (P
>0.05) (Table 1).
Although clonidine group had higher urine Na
and K level after taking clonidine (P = 0.05) but no
significant difference was seen in blood Na and K level
(P >0.05) (Tables 2 and 3).
Urine Specific gravity was lower in clonidine
group after receiving tablet (P <0.05) (Table 2). This
change was significant compared to placebo group
(Table 3).
Significant increase in 24 hours urine output (P
= 0.001) was seen in clonidine group compared to
placebo group (Table 4).
Significant decrease in plasma renin activity was
seen in clonidine group (P = 0.001) (Table 4).
Significant decrease in plasma renin activity

Table 2
Summary and comparison of mean blood and urine Na and K and urine specific gravity in clonidine
group before and after receiving clonidine

Before tablet usage
(Clonidine) (Mean ± SD)

After tablet usage
(Clonidine) (Mean ± SD)

T

Degree of
Freedom

P value

Serum Na (meq/lit)

138.4 ± 6

137.67 ± 4.88

1.05

29

0.30

Serum K (meq/lit)

4.11 ± 0.46

3.76 ± 1.11

1.53

29

0.13

Urine Na (meq/lit)

175.53 ± 28.69

199.60 ± 19.21

-6.41

29

0.001

Urine K (meq/lit)

34.38 ± 2.25

36.24 ± 2.10

-6.97

29

0.001

1023.03 ± 0.08

1021.13 ± 3.96

2.79

29

0.009

Parameter

Urine specific gravity
Na: Natrium, K: potassium
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Table 3
Comparison of serum and urine laboratory tests before and after receiving tablet in clonidine and placebo groups
Parameter

T-test

Degree of freedom

P value

Serum Na

-4.12

28

0.05

Serum K

-1.89

28

0.06

Urine Na

3.24

28

0.002

Urine K

4.37

28

0.001

-2.92

28

0.005

Urine specific gravity
Na: Natrium, K: potassium

was seen in clonidine group (P = 0.001) which may
describe one of the diuretic mechanisms of clonidine.
Although clonidine group had higher urine
electrolytes level (P = 0.001), but no significant
differences was seen in blood electrolytes levels (P
>0.05).

Discussion
In a study by Laisalmi et al in 2001 the effect
of clonidine 4.5 μg/kg and placebo on hemodynamics
and neuroendocrine response and parameters was
compared in 30 patients undergoing laporascopic
cholecystectomy. Results showed that there were no
differences in urine output, urine oxygen tension and
antidiuretic hormone between the groups11. In another
study, transdermal clonidine in patients with proximal
jejunostomy increased weekly urine volume, but
p-value was not significant12.
Lenaert in 2006 added clonidine to diuretics in
order to mobilize ascites and it was seen that clonidine
induced an earlier diuretic response associated
fewer diuteric requirements13. The results of these
investigations are parallel with our results which
showed induced dieresis with clonidine.
Poliak et al concluded that clonidine causes

decrease in noradrenaline and dopamine level and
plasma renin activity but no change in epinephrine
level14.
Mase et al in 1996 showed that in awake dogs IV
clonidine increased renal prostaglandins and decreased
plasma renin activity that induced hypo-osmotic
diuresis15. In the present study, plasma rennin activity
diminished too.
El-mas demonstrated that clonidine (150
microgram/kg per day) for 12 weeks in rats increased
urine output during 8 hours treatment period but not
during 24 hours period. Plasma and urine osmolality
and electrolytes were not altered by clonidine16, but in
our study clonidine group had higher urine electrolytes
level and lower urine osmolality.
Intengen by intrarenal infusion of clonidine
showed an osmolar and free water response that
mediated with alpha2 a/d adrenoreceptor subtypes17
that could be dissociated pharmacologically into
naltrexone-sensitive and prazosin-sensitive responses,
respectively. Clonidine (1.0 nmol kg-1 min-1) infused
into the renal artery increased osmolar and free
water clearance. By pretreatment with prazosin, an
alpha2 b-adrenoceptor subtype selective antagonist,
the increase in free water but not osmolar clearance

Table 4
Comparison of plasma renin activity and 24 hour urine volume in placebo and clonidine groups after taking drug
Variable
Plasma renin activity (ng/mL/hr)
24 hour urine volume
(mL)
Na: Natrium, K: potassium

Clonidine group

Placebo group

T

Degree of
freedom

P value

0.247 ± 0.243

0.779 ± 0.482

9.91

58

0.001

2884.66 ± 384.05

2161.33 ± 422.29

7.24

58

0.001

(Mean ± SD)

(Mean ± SD)

Effects of Clonidine as premedication on plasma renin activity, serum and
urine electrolytes

decreased. Pretreatment with the opioid receptor
antagonist, naltrexone increases osmolar but not
free water clearance. This disparate antagonism of
clonidine by prazosin and naltrexone was consistent
with two distinct sites.
Selective in vivo activation of imidazoline
receptors by moxonidine is associated with dosedependent diuresis, natriuresis, and kaliuresis18. The
urinary actions of moxonidine mediated through
natriuretic peptide receptors6. Moxonidine is another
alpha2 agonist that like clondine in our study can
induce diueresis and increase Na and K in urine.

Conclusion
In conclusion clonidine as premedicative drug
does not decrease serum electrolytes but increases
24 hours urine output and urine Na and K level and
decreases plasma renin activity and urine specific
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gravity.
However, as clonidine increases diuresis,
replacement therapy with appropriate fluid in
perioperative period should be considered.
Clonidine is a safe premedication in general
anesthesia and does not change the serum electrolytes
levels.
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Mask anesthesia could be used for ECT in
patients with needle-phobia in whom multiple
attempts are required for successful placement of the
intravenous catheter because of agitation or obesity12.
Mask anesthesia with sevoflurane was performed and
reported favorable results12-16. Enflurane is another
volatile anesthetic that could be used induction of
anesthesia in children4 and adult5,6 patients.
Previous animal17 and epileptic human10
studies and normal human reports7 have revealed a
high incidence of spike activity on EEG and grand
mal seizure patterns induced by enflurane. The
findings with enflurane have also been confirmed
in patients with temporal lobe epilepsy during both
electrocorticographic and depth electrode recordings.
In ten healthy volunteers, grand mal seizure patterns
were precipitated by auditory, visual, and tactile
stimulation at end-tidal enflurane concentrations of
3%-6%. With an alveolar enflurane concentration
between 2.5% and 3%, hyperventilation to an average
Paco2, of 22 torr (mmHg) produced an increase
in the frequency, magnitude, and synchrony of the
spiking activity in epileptics7. This technique has
since been used to activate silent epileptogenic foci
intraoperatively, to delineate the site of seizure activity
before discrete surgical excision11. So it was presumed
that enflurane could increase duration of convulsion
during ECT.
This study was planned following these findings.
But the result revealed that there was no significant
difference in motor and EEG seizure times. It was
reported that epileptic activity associated enflurane
anesthesia was particularly likely to occur with high
concentrations of enflurane and in the presence of
hypo- or hypercapnea7,9,11. It is interesting in our study,
that during anesthesia, the seizure duration was similar
in both groups with an agent (enflurane) known to
increase seizure activity. Ventilation in this study was
maintained via face mask manually assisted in order
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to obtain normal ETCo2 level, hypo- or hypercapnea
was not allowed. Hypocapnia might have prolonged
the duration of convulsions; however, it would be
technically difficult by mask ventilation and may
affect hemodynamics. The relationship between
enflurane concentration, PaCo2, and epileptiform
activity was further evaluated in a volunteer study
that demonstrated that the minimum epileptogenic
enflurane concentration was approximately 1% lower
when the Paco2 was 20 torr (vs normocarbia), and 1%
higher when PaCo2, was 60 torr7.
In this study hemodynamic values are not
different except at first minute after anesthetic
induction between the groups. Enflurane represents an
intermediate value between isoflurane and sevoflurane
with respect to the circulatory changes6. otherwise,
there is an increased HR a MAP at first minute after
ECT in both group when compared to baseline value.
In a previous study13, there are significant elevations
in sevoflurane group after 1 and 10 minutes ECT, but
not in propofol group where 1.5 mg.kg-1 was used.
This was probably a result of decreasing the alveolar
concentration of volatile anesthetic by respiration
rapidly. In the current study, propofol dose was lowered
to 1.2 mg.kg-1 in order not to decrease ECT durations.
Recovery profile of enflurane was better than
propofol. Times of starting spontaneous breathing,
eye opening, and obeying commands were shorter
in enflurane group than propofol group. This was
also probably a result of decreasing the alveolar
concentration of enflurane by respiration rapidly. But
in propofol group, postictal agitation was significantly
lower. Residual effect of propofol and rapid decreasing
alveolar concentration of enflurane may be reasons of
this result.
In conclusion, it seemed that propofol is a more
suitable anesthetic agent for ECT, but enflurane might
be preferred because of rapid recovery.
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Abstract
Background: Shoulder pain is one of the most common complaints in pain clinics and
rheumatology departments. usually originates from trauma, degeneration, inflammation, vascular
disease and also be referred from the hand and neck pain or headache.
Objectives: The aim of this study was to compare the effectiveness of continuous suprascapular
nerve block under ultrasound guidance versus intra-articular corticosteroid injection of the shoulder
and/or physiotherapy in management of chronic shoulder pain and to assess the effectiveness of
these methods for relieving pain, improve range of movement of the shoulder and to demonstrate
the most suitable method for treatment of such patients.
Subjects & Methods: 50 patients with a total of 63 shoulders were randomly divided into
Group I (23 shoulders) received continuous suprascapular nerve block under ultrasound guidance
in addition to rehabilitation program. Group II (20 shoulders) received intra-articular injection
of steroid in addition to rehabilitation program. Group III (20 shoulders) received rehabilitation
program only. The patients were followed up for 12 weeks and reviewed for Pain, disability, and
range of movement data at weeks 1, 4, and 12 after each treatment.
Results: The result of our study demonstrates that, from the first week to 12 weeks, there was
marked improvement in pain score in all times of follow up, and the best improvement in group
I versus group II or III. The disability score showed improvement of non significant difference
over the three time periods. Highly significant mean changes were found in group I versus group
II & III (p=0.001) as regard SPADI pain, disability, total SPADI score and active movements.
After 12 weeks of follow up, RA patients reported significant differences between 3 approaches
of treatment (SSNB was the most effective one) as regard SPADI pain and total SPADI scores but
frozen shoulder patients showed significant difference between three groups as regard SPADI pain
only.
Conclusion: Combination of physical treatment with Suprascapular nerve block is a safe and
efficacious treatment for the treatment of shoulder pain in frozen and arthritis. It improves pain,
disability, and range of movement of the shoulders compared with intra-articular corticosteroid
injection of the shoulder and/or physiotherapy alone. SSNB is a useful adjunct treatment for
management of chronic shoulder pain. Direct ultrasound visualization significantly improve
outcome.
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Introduction
Shoulder pain is a common cause of morbidity
in the community and most common causes of
that pain include degenerative disease affecting
the glenohumeral and acromioclavicular joints
and supporting soft tissue structures in addition to
inflammatory diseases such as rheumatoid arthritis
(RA), seronegative spondyloarthropathies and crystal
arthropathies1.
Frozen shoulder or adhesive capsulitis, is a
common problem in general practice presenting as
pain that may be severe, accompanied by a progressive
loss of movements resulting in a loss of function2.
While many treatments have been employed in
the treatment of shoulder disorders, few have been
proven in randomized controlled trials such as simple
analgesia, NSAIDs, intra-articular steroid injection
and surgery, all have their limitations3.
Physiotherapy is often the first line of management
for shoulder pain, it can help in early stages but in
established, physiotherapy seems to be of little benefit
and its efficacy has not been established4.
The suprascapular nerve supplies sensory fibers to
about 70% of the shoulder joint, including the superior
and posterosuperior regions of the shoulder joint and
capsule, and the acromioclavicular joint. In addition
it supplies motor branches to the supraspinatus and
infraspinatus muscles5.
Suprascapular nerve block is a useful adjuvant
treatment for patients with chronic shoulder pain and
before the advent of ultrasound in regional anaesthesia
it was impossible to verify precisely where the needle
tip was located relative to the nerve and how the local
anesthetic was distributed, ultrasound visualization of
anatomical structures is the only method offering safe
block of superior quality by facility optimal needle
positioning and deposition the proper amount of local
anesthetic needed for an effective nerve block which
is minimized by the direct outlining of the nerve’s
distribution6.
So if SSNB performed in conjunction with
rehabilitation program, can provide the window of
opportunity to proceed with effective rehabilitation
program7.
The aim of this study was to compare the

effectiveness of continuous suprascapular nerve
block (SSNB) under ultrasound guidance versus
intra-articular corticosteroid (IACCs) injection of the
shoulder and/or physiotherapy (PT), in management of
chronic shoulder pain and to assess the effectiveness
of these methods for relieving pain, improve range of
movement of the shoulder and to demonstrate the most
suitable method for treatment of such patients.

Patients and Methods
50 patients presenting with chronic shoulder
pain unresponsive to conventional treatment of at least
three months duration were invited to participate in
the study. Patients were recruited from inpatient and
outpatient clinics of rheumatology and rehabilitation
departments. The patients suffered from RA and
adhesive capsulitis (frozen shoulders).
- Patients diagnosed as rheumatoid arthritis
fulfilled the 1987 American Rheumatism Association
(ARA) criteria8.
- Patients with frozen shoulder were in first stage
and second stages of shoulder capsulitis as defined by
Kisner and Colby9, 1st stage characterized by intense
pain even at rest and limitation of motion by 2 to 3
weeks following onset, these symptoms may last up
to 36 weeks, while 2nd stage characterized by intense
pain only with movement and significant limitation of
glenohumeral motion, and the symptoms may last up
to 12 months.
Patients were excluded from the study if they
had a known allergy to the injecting agents, pervious
trauma or surgery to shoulder region, metabolic
disorders affecting any of the shoulder joints as
diabetes or thyroid diseases, severe chronic airways
disease, or cardiac failure. Also we excluded patients
received an intra or periarticular steroid injection to the
shoulder area in the pervious two months.
If a patient had two painful shoulders they were
invited to have both shoulders entered in the study with
the shoulders being separately randomized. So a total
of 63 shoulders were randomized. The selection of the
patients who participate in different groups was made
by a person not otherwise involved in the study. The
randomization was concealed throughout the study.
Written consent was obtained from all patients before

relief of chronic shoulder pain: a comparative study of three approaches

each line of treatment.
The shoulders were randomly divided into three
groups:
Group I (23 shoulders): received continuous
suprascapular nerve block under ultrasound guidance
in addition to rehabilitation program.
Group II (20 shoulders): received intra-articular
injection of steroid in addition to rehabilitation
program.
Group III
program only.

(20

shoulders):

rehabilitation

Assessment of the patients included:
(1) Baseline
information.

demographic

and

disease

(2) Clinical assessment of each shoulder, by
inspection of swelling of glenohumeral joint and
muscle wasting around the shoulder, and by palpation
of temperature, swelling and areas of tenderness on
glenohumeral and acromioclavicular joints.
(3) Active and passive range of movements were
measured using a goniometer according to Ronald
et al.10, in all planes: flexion, extension, abduction,
internal and external rotation, at baseline, weeks 1, 4,
and 12.
(4) Baseline plain x rays of the shoulder A-P and
lateral view.
(5) Baseline full blood count, erythrocyte
sedimentation rate and rheumatoid factor.
(6) The shoulder pain and disability index
(SPADI) according to MacDermid et al.11, was
measured at baseline and weeks 1, 4, and 12.

Techniques
Suprascapular nerve block under ultrasound
guidance
The suprascapular nerve arises from the upper
trunk of the brachial plexus, it runs downwards in the
neck and under cover of the trapezius a little above
the clavicle and in accompany with the suprascapular
vessels to the upper border of the scapula, it then passes
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downward and backwards through the suprascapular
notch, below the suprascapular ligament which
separates it from the suprascapular vessels. Then
enters the supraspinous fossa where it gives one or
two branches to the supraspinatus and a filament to the
capsule of the acromioclavicular and shoulder joints.
It then descends through spinoglenoid notch to end
in the infraspinatus supplying it and give additional
twinges to the shoulder joint12. In this study, we try a
new technique to block the suprascapular nerve during
emerge from spinoglenoid notch through pathway
to the infraspinous fossa as this allowing to us good
fixation of the catheter for long time.
In the operating room in anesthesia department
of Zagazig university hospital, each patient in group I
received 0.03 mg/kg midazolam to get sedation. After
that the patient is lying in prone position and both arms
is completely adducted, then scapula is completely
sterilized. A horizontal line is drawn along the spine
of the scapula, then vertical line drown cutting the
horizontal one into lateral one fourth and medial three
fourth, this line is parallel to the Para vertebral line, on
the lower inner angle. Long axis technique to attack
the nerve was utilized and a 7-12 Mhz liner probe
was used. the central part of the probe was covered
by thin strip of plaster doing black posterior artifact.
The artifact was positioned to be over the nerve. The
needle was introduced in the pathway of the artifact
perpendicular to the skin opposite to the direction of
the probe then we change the direction of the probe to
see the distal part of the needle in its pathway to attack
the nerve. The contact of the needle to the outer surface
of the nerve was detected by ultrasonography after
emerge from the spinoglenoid notch. After detection
of the nerve by sonar the cannula (Braun cannula) was
inserted closely to the supracapular nerve, the cannula
is directed upward backward and laterally, after that
the trocar was removed and then silicone catheter was
introduced through the cannula and closely related to
the nerve which is confirmed by sonar, the catheter
was fixed in the subscapular area, 3 ml of plain
marcaine was injected through the catheter, after that
the injection continued every 12 hours for two weeks
and two doses of depo medrol 40 mg was injected at
interval of two weeks.
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Fig. 1
After detection of the nerve by ultrasound, the cannula was
introduced close relation to the nerve

Fig. 2
Confirmation of the position of the catheter lying in close
contact to the nerve by superficial probe of the ultrasound

M. E. Abdelshafi et al.

Fig. 4
longitudinal views – the nerve is shown as a longitudinal
structure with air bubble seen dorsal to it denoting a recent
injection around the nerve (marked by curser).

intra-articular steroid injection, described
by Stephan et al13
The shoulder joint is surrounded by a large
capsule and the easiest and least painful approach is
posterior where there are no major blood vessels or
nerves, so we used this approach. An imaginary oblique
line running anteriorly from the posterior angle of the
acromion to the coracoid process passes through the
shoulder joint. The needle follows this line, passing
through deltoid, infraspinatus and posterior capsule.
The end point should be the sticky feel of cartilage on
the head of humerus or the glenoid.
A mixture of 40 mg of methylprednisolone (1 ml)
and 4.5 ml 1% Lidocaine hydrochloride was introduced
into glenohumeral joint using a 21G×1.5 needle.

Fig. 3
The longitudinal ultrasonic view show the nerve as a long
structure between two hyperechoic lines (marked by curser)

In our study the injection was repeated up to total
three doses throughout the study as determined by
improvements of signs and symptoms.

Rehabilitation program
All patients in 3 groups were given verbal and
written instructions regarding exercises programs
described by Kisner and Colby9, in the form of; daily
programs of warming up for 5 minutes then self
mobilization, joint stretching exercises and pendulum
exercises. A gradual increase in exercises from
isometric to isotonic in different ranges of motion are
used within the painless or slightly painful range. They
did active ROM exercises up to the point of pain. Use
shoulder wheel, overhead pulleys or wand exercises
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Table 1
Clinical and imaging findings of shoulders
Group I
(no=20)

Group II
(no=20)

Group III (no=20)

No

%

No

%

No

%

clinical findings:
inspection
erythema
swelling
muscle wasting

2
4
7

10
20
35

1
5
5

5
25
25

0
2
6

0
10
30

Palpation
joint tenderness
joint crepitus
supraclavicular fossa

12
3
0

60
15
0

10
2
1

50
10
5

9
4
0

45
20
0

movement
pain on movement
painful arc
restricted movement

16
18
14

80
90
70

13
15
8

65
75
40

17
19
9

85
95
45

X-ray
calcification
GH changes
AC Changes
GH and AC changes

2
6
3
2

10
30
15
10

3
4
2
1

15
20
10
5

5
7
4
3

25
35
20
15

No fracture, dislocation or deformity was found in any group.
GH, glenohumeral joint; AC, acromioclavicular joint.
Table 2
Comparing between three groups as regard SPADI pain, disability and total SPADI scores
At base time

Week 1

Week 4

Week 12

Mean change

Group I

83±11.1

59±11

54±12

49±10.7

-40.45*

Group II

78.7±17.3

65.4±13.4

59.6±12.8

59±11

-23.3

Group III

79.7±15.3

70±16

66.3±15

61±15

-23.1

F

0.55

3.21

4.19

5.23

17.6

P&S

0.58(NS)

0.04(SIG)

0.019(SIG)

0.008(SIG)

0.001(HS)

Group I

81±11

59.6±14

52.8±13

52±12

-36.5*

Group II

78±15

64±13

60±13

58±14

-25.9

Group III

74±15

64±12

60±11.7

56±12

-24.1

F

1.43

0.82

2.05

1.28

9.06

P&S

0.24(NS)

0.55(NS)

0.13(NS)

0.28(NS)

0.001(HS)

Group I

82.5±10.4

59.5±12.4

53±11.7

50.7±11.0

-38.5*

Group II

78.7±15.2

64.9±12.1

60.1±12.9

59±11.7

-24.6

Group III

77.1±11.1

67.3±11.0

63.4±10.2

59±11.0

-23.6

F

0.99

1.89

3.66

3.54

20.8

0.15(NS)

0.03(SIG)

0.03(SIG)

0.001(HS)

SPADI (100)

PAIN score
DISABILITY
score
TOTAL score

P&S
0.62(NS)
SPADI (The shoulder pain and disability index).
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Table 3
Comparison between the three groups as regard active range of abduction, flexion, external rotation and internal rotation.
Active movement
degree

base time

week 1

week 4

week 12

mean change

Abduction
180
Flexion 180
Ext. rotation 100
Int. rotation 70

Group I

78.5±23.2

100.3±24.6

108.5±24.6

106.2±23

39.6*

Group II

78.5±20

88.7±19.86

95±18.8

95±17.5

24.1

Group III

76.2±18.9

81±19.1

84.2±20.2

84.2±20.5

10.83

F

0.07

4.17

6.33

5.62

12.4

P & SIG

0.92(NS)

0.019(SIG)

0.003(SIG)

0.006(SIG)

0.001(HS)

Group I

79.5±24.2

98.5±23.2

106.5±23.1

100±23

37.1*

Group II

83.5±22.8

93±22

100.2±22

98.5±20.8

20.4

Group III

79.7±18.4

82.2±19.6

86±19.6

86.2±21.3

8.6

F

0.2

2.4

4.27

4.2

16.3

P & SIG

0.8(NS)

0.06(SIG)

0.012(SIG)

0.019(SIG)

0.001(HS)

48±19.6

61.5±19

Group II

47±14.6

53.5±13

58.2±13

58.9±14.3

28.9

Group III

44±14.2

49±15.6

52±15.6

54.2±14.3

24.4

F

0.24

3.09

5.4

3.92

5.5

P & SIG

0.78 (NS)

0.059 (SIG)

0.007(SIG)

0.02(SIG)

0.006(HS)

Group I

33.5±12

41±11.3

46±11.4

47±11.9

51*

Group II

34.2±12

38.2±12

43±11.6

43±12

34.2

Group III

31.7±11.7

35.7±11.9

38±13.4

38±11.96

23.9

F

0.2

0.99

2.1

2.84

3.48

P & SIG

0.8(NS)

0.62(NS)

0.012(NS)

0.06(NS)

0.03(S)

Group I

were postpone until shoulder pain was tolerable, after
each setting cooling down for 5 minutes. Ultrasound
therapy were used to shoulders, (1 MHz, average
intensity = 0.5 W/cm2) was applied for 10 minutes
3times per week according to Yueh-Ling Hsieh14,
pulsed mode used in presence of severe pain or
arthritis while continuous mode used in other cases.
Also heat therapy in the form of short wave (SW) were
used according to Griggs and Green15, it used before
exercises to shoulders with pain without arthritis.
Baseline data from all the patients in all
groups, including radiological, biochemical, range of
movements, pain and disability scores were gathered
before each program. Follow up data were gathered at
weeks 1, 4, and 12 after the completion of the program
designed.

67.7±16.8

68±18.4

52.3*

Statistical Analysis
All data were coded, entered and analyzed using
EPI-INFO (2004)16 software computer package. These
tests used were descriptive statistics (mean & SD),
least significance difference (LSD), one way analysis
of variance was done (ANOVA) F-test. Mean change
between the base time (mean pre) and the end of the
study at week 12 (mean post) according to the equation,
Mean change = mean post-mean pre X100
Mean pre
The values of P >0.05 were considered non
significant (NS), ≤0.05 being significant(SIG) and
≤0.01were highly significant (HS) for all tests used.
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Table 4
Comparison between 3 approaches on rheumatord after 12 weeks regarding SPADI pain and total SPADI score
SPADI
Pain

Rheumatoid arthritis (N=27shoulders)
SSNB (8)

IACCs (10)

PT (9)

SSNB (12)

IACCs (10)

PT (11)

44 ± 9*

55 ± 18.7

62.5 ±8

66.4 ± 11*

56.4 ±13.9

52.9± 10

F

4.67

P &SIG

0.018 (SIG)

Total

Frozen shoulder (N=33 shoulders)

45.8 ±12

56.9 ±13.2

4.17
0.02 (SIG)
60.9± 11.2

53.9 ±9.4

57.1 ±12.5

`F

3.5

1.2

P &SIG

0.04 (SIG)

0.3 (NS)

60.7±9.2

SSNB: (suprascapular nerve block) IACCs: (intra-articular corticosteroid).
PT: (physiotherapy).

Results
50 patients with 63 shoulders were included in
this study, 28 of which (33 shoulders) had shoulders
pain diagnosed as frozen shoulders while 22 patients
(30 shoulders) met ARA criteria of RA. They were
randomized separately to three groups. 3 shoulders in
group I were excluded due to infection of the catheter,
so the total joints in this group was 20.
Group I was 12 male and 8 females, their ages
(mean ± SD) were 45.6 ± 8.8 with disease duration
ranged between 3-12 months. While the mean± SD of
ages of group II was 41.1 ± 6.8 years, disease duration
ranged between 3.5-12 and it include 11 males and 9
females. Group III was 11 male and 8 females, their
ages (mean ± SD) were 41.8 ± 8.3 with disease duration
ranged between 4-10 months. Groups did not differ
significantly at baseline for personal characteristics as
age, sex, disease duration. Clinical diagnosis between
three groups as regard RA and frozen shoulder were
8:13, 10:11and 9: 12 shoulders respectively. Three
cases (3 shoulders) had catheter infection in the first
group and were excluded from the study.
At base time, non significant difference was
found between groups as regard SPADI pain, disability
and total SPADI scores. Pain improved significantly
in all times of follow up with best improvement in
group I. While disability score showed non significant
difference over the three time periods, total SPADI
score showed significant improvement at week 4&12
of follow up (p=0.03&0.03). Highly significant mean

changes were found in group I versus group II & III
(p=0.001) as regard SPADI pain, disability and total
SPADI scores.
Range of active movements showed non
significant differences at base time between 3 groups.
Over the 3 time periods, abduction & flexion and
external rotation showed significant differences in
all groups with gradual improvement from week 1 to
week 4 to week12, while internal rotation showed non
significant improvement with follow up. Mean change
showed highly significant difference from base time
versus week 12 (P=0.001) for all movements with the
best improvement in group I.
In rheumatoid arthritis (RA) patients there
was significant differences between 3 approaches
of treatment with marked improvement of SPADI
pain and total SPADI scores with SSNB (p=0.018 &
0.04) respectively, while in frozen shoulder showed
significant difference between them in SPADI pain
only as regard SSNB (p=0.02).

Discussion
Suprascapular nerve block is used with increasing
frequency by anesthetists and rheumatologists in
the management of shoulder pain for a variety of
disorders17. Suprascapular nerve block has been
shown to be a safe and effective treatment for shoulder
pain. When performed in the clinic using anatomical
landmarks to site of injection, it reduces pain and
M.E.J. ANESTH 21 (1), 2011
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disability18.
Many treatments have been devised to improve
outcome in patients with chronic shoulder pain.
Therapies include rest, analgesia and simple range
of motion exercises, more active home exercises,
physical therapy with mobilization, manipulation
under anesthesia, arthroscopic capsular release and
suprascapular nerve block17.
This Study designed to compare between the
effectiveness of continuous suprascapular nerve
block under ultrasound guidance versus intraarticular corticosteroid injection of the shoulder and/
or physiotherapy in management of chronic shoulder
pain, either due to frozen shoulders or RA.
In this study a new technique was performed
for SSNB.In our technique we try to block the
suprascapular nerve in the infrascapular area under
ultrasound guidance and by this method we can do
good fixation of the catheter away from any joint
and may reduce the pneumothorax which is the
most reported complication of SSNB18. In our study
three cases were excluded from our study because of
infection at the site of entrance of the catheter and it
is the only complication of our technique, they were
treated by removal of the catheter, local antiseptic at
the site of infection with systemic antibiotic.
Ultrasound is very useful for peripheral nerve
block in the upper limbs as it allows the anesthetist
to minimize the dose of local anaesthetic and advance
the needle to the nerve safely6. Ultrasound can also
be a useful aid to locate arteries, mark the skin for
unguided blocks or as a real-time guide of needle or
catheter position relative to the nerve or related blood
vessels, and can be used to define the spread of local
anaesthetic19.
In our study, there was significant improvement
of pain in all times of follow up with best improvement
in group I more than group II &III. While disability
score showed non significant difference over the three
time periods, total SPADI score showed significant
improvement at week 4 & 12 of follow up. Highly
significant mean changes were found in group I
versus group II & III (p=0.001) as regard SPADI pain,
disability and total SPADI scores.
Our results agreed with Shanahan and his

colleagues5,17 who found significant improvement on
the SPADI pain along the 1st and 4th weeks in the two
third of chronic shoulder patients then the percentages
of their improvement were decreased after that (in the
12th week), They used anatomical landmarks technique
of SSNB with injection of one single dose of 10 ml
of 5% Bupivacaine and 40 mg of methylprednisolone
mixture.
Although the SPADI pain at the week 1 and 4
after starting the treatment were consistent in the two
studies, there were difference at week 12. This is due
to different protocol used in the two studies. Repeated
injection of marcaine every 12 hours for two weeks
and two doses of depomedrol 40 mg with exercises
in our study may improve the pain and subsequently
range of motion of the affected movements.
Also, our results agreed with Lewis20, who showed
longer term relief of pain in chronic arthritis of the
shoulder used SSNB due to a depletion of substance p
and nerve growth factor in the synovium and afferent
c fibers of the glenohumeral joint after the blockade.
However Jones21 concluded that in patients with frozen
shoulder treated either by SSNB or IACCS, showed
marked improvement in pain and range of movement
in both groups, but the nerve block patients appeared
to respond more quickly and more completely.
In our study there was no significant difference
between the group II received intra-articular injection
with physiotherapy and the group III who received
physiotherapy alone as regard SPADI scores and
active movements of the shoulder, these results were
agreed with Singelyn et al.22, who found that patients
with SSNB had significantly lower pain scores after
arthroscopic acromioplasty while no significant
difference was observed between the intraarticular
and placebo in these patients. Also Arroll and
Smith3, reported significant benefit for subacromial
corticosteroid injections versus placebo for painful
shoulder, with non significance difference between
manipulation or physiotherapy.
In contrast to our results, Green et al.4,
reported that corticosteroid injections are superior to
physiotherapy and no evidence that physiotherapy
alone is of benefit for adhesive capsulitis either for
relief of pain or improvement of function.
Our

results

demonstrated

a

significant
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improvement in the degree of abduction, flexion and
external rotation of the affected shoulder along the
3 months of follow up with marked improvements
of ROM in group I, but internal rotation although
it showed improvement, it was statistically non
significant.
Also Mean changes showed highly significant
difference from base time versus week 12 (P=0.001)
for all movements as regard this group.
This was in agreement with Shanahan and his
colleagues5,17, but in contrast with Dahan et al.2, and
Mehmet et al.16, who found non significant improvement
in the shoulder ROM at the end of their studies, This
difference due to that each of them used SSNB with
anatomical landmarks techniques as Dahan and their
colleagues used series of 3 times SSNB at 7 days
interval in frozen shoulders2 while Mehmet et al.16,
used Bupivacaine alone as single injection without
home program exercises in cases with non specific
shoulders pain. But in our study, we used repeated
injection of marcaine every 12 hours for two weeks
and depomedrol 40mg was injected twice at interval of
two weeks in addition to rehabilitation programs that
makes our patients more comfortable with reduction of
intensity of pain so they can do the exercises with the
resultant of better improvement. In addition use sonar
guided technique with good visualization give more
accurate injection with better result.
Taskaynatan et al.23, compared the effects of
suprascapular nerve block with local intraarticular
steroid in patients with non specific shoulder pain,
single injection was performed in each technique.
Evaluation of patients before treatment, one week and
one month after treatment, as regard pain, range of
movements, satisfaction and disability. The difference
in follow-up parameters was statically significant in
the assessment periods in both groups. No method was
found to be superior to each other, but In this study
significant difference in improvement of group I versus
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group II&III was found as regard pain and range of
movements. Repeated injections with ultra sound
guidance and combination with physical treatments
and rehabilitation program help in better improvement.
In RA patients there was a significant difference
between 3 approaches of treatment with marked
improvement of SPADI pain and total SPADI scores
with SSNB. while in frozen shoulder showed significant
difference between them as regard SPADI pain alone.
Shanahan and his colleagues5 showed consistent
trends of improvement in the group receiving SSNB
compared with placebo in both disease categories (RA
and degenerative) and at all time points. However,
because of the smaller numbers in each of these
groups, not all the improvements reached statistical
significance.

Conclusion
Combination of physical treatments with
suprascapular nerve block significantly improve
outcome in chronic shoulder pain, and can be more
effective than conventional treatments, offering
clear advantages (ease of application, low cost, rare
side effects) considering that the top priority of a
pain control program is restoring the function of the
affected area.
Direct ultrasound visualization significantly
improve outcome of the most techniques in peripheral
regional anaesthesia, with high resolution ultrasound
the anaesthetist can directly visualize relevant nerve
structures, such direct visualization improves the
quality of nerve block and avoids complications.
The nature and methodology of suprascapular
nerve block under sonar study is new technique, which
need more and more research comparing the efficacy of
this approach with other radiology guided intervention
from the patients perspective.
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The Effects of Tourniquet on Intraocular
Pressure During Knee Surgery
Nebahat Gulcu Bulut*, Kazım Karaaslan*, Kutay E. Ozturan**,
Husamettin Cakici** and Hasan Kocoglu***

Abstract
Background: In this prospective study we aimed at examining the effects of pneumatic
tourniquet on intraocular pressure during elective knee surgery.
Method: Twenty patients undergoing elective knee surgery under general anesthesia with
tracheal intubation were inluded the study. Anesthesia was induced with pentothal, rocuronium
and fentanyl, then maintained with sevoflurane and nitrous oxide in oxygen. Intraocular pressure
measurements were performed at 7 time points; awake (baseline), following induction, following
tracheal intubation, just before tourniquet inflation, after the inflation of tourniquet, before
tourniquet deflation, after the deflation of the tourniquet.
Results: Baseline IOP was 15 ± 1 mmHg. Following the induction of anesthesia IOP was
reduced significantly (12 ± 1 mmHg) (p <0.05), then increased to 16 ± 1 mmHg after tracheal
intubation (p <0.05). IOP was significantly higher after tourniquet inflation compared with just
before (13 ± 1 mmHg vs 16 ± 1 mmHg recpectively) (p <0.05). There was no significant difference
between the IOP measurements after the inflation and before the deflation of the tourniquet (p
>0.05). The lowest value was 12 ± 0 mmHg measured after the tourniquet loosened and it was
significant compared with the baseline and the measurement performed before deflation of the
tourniquet (16 ± 0 mmHg) (p <0.05).
Conclusion: Pneumatic tourniquet may cause a significant IOP increase in patients performing
knee surgery under general anesthesia.
Key words: intraocular pressure, tourniquet, knee surgery.
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Introduction
The ocular perfusion pressure is determined
by the difference between mean arterial pressure
(MAP) and intra ocular pressure (IOP). The decreased
perfusion may result in complications ranging from
subtle vision changes to total blindness in both
ophtalmic and non ophtalmic surgery1. In the previous
studies it was reported that, using the eye speculum2,
Valsalva maneuver3, holding breath4, exercises5,6, the
prone position7, acute volume loading8 and positive
end expiratory pressure9, increased there was in the
intraocular pressure inadvertently.
Pneumatic tourniquets are needed in knee surgery
(arthroscopy or knee replacement surgery) to provide
a bloodless field for the surgeon10. The placement of
tourniquet on a lower limb causes shift of blood into the
‘systemic circulation’ in volume of 500-1000 mL and
it is named as ‘tourniquet induced hypertension’11. In
the literature we could not find information regarding
the effects of tourniquet on intraocular pressure.
Therefore we planned a prospective study to document
IOP changes intraoperatively in patients scheduled
for elective knee surgery with the use of pneumatic
tourniquet.

Methods
Participants and procedures
After approval by our Ethics Committee and
written informed consent from the patients, 20 ASA
physical status I-II patients aged 40-60 yrs planned
for elective knee surgery were included in the study.
Surgery was performed early in the morning to
avoid diurnal variations in IOP. The patients were
unpremedicated before surgery.
Exclusion criteria included chronic diseases
except regular hypertension, known allergies to
tetracaine or any anesthetic drugs used in the study
and eye disease or surgery in the medical history, and
the expected tourniquet time was between 60-120 min.
The tourniquet pressure was maintained at 350 mmHg
in all cases.
In all cases anesthesia was induced with 5 mg.kg-1
thiopenthal, and 1 mcg.kg-1 fentanyl and 0.5 mg.kg-1
rocuronium for muscle relaxation and maintained with

N. G. Bulut et al.

sevoflurane end tidal concentration <2%. Following
the endotracheal intubation, mechanical ventilation
was performed with the mixture of 33% oxygen and
66% nitrous oxide. Minute volume was set to adjust
ETco2 at 25-35 mmHg during the anesthesia. Fluid
intake was restricted at 4 mL kg-1.h-1 intraoperatively.

Assessment of IOP
IOP was measured by using a Schioetz tonometer.
Topical tetracaine 0.5% was applied before the baseline
measurement of IOP. Eyelid speculum was not used
during measurements.
The measurements of systolic arterial pressure
(SAP) and diastolic arterial pressure (DAP), heart
rate, ETco2 and IOP were performed throughout the
anesthesia period and recorded at 7 time points in each
subject; awake and supine (baseline) (t1), following
anesthetic induction (t2), following tracheal intubation
(t3), 10 min later, immediately before inflation of
tourniquet (t4), after the tourniquet inflation (t5),
just before deflation of the tourniquet (t6) and after
deflation of the tourniquet (t7).

Statistical analysis
The data was analyzed with the simple paired
test and Fisher’s exact test with ANOVA for repeted
measurements. p<0.05 was accepted as significant.
Table 1
Demographic and surgical data
Study Group
(n = 20)
Age (year)

54,0

Sex (male/female)

7/13

Height (cm)

166,1

Weight (kg)

67,5

Duration of operation (min)
Operation
arthroscopy)

type

(Replacement/

84
8/12

Results
The demographic and surgical data was
presented in Table 1. Baseline IOP was 15 ± 1 mmHg.
Following the induction of anesthesia IOP was reduced
significantly (12 ± 1 mmHg) (p <0.05), then increased
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Table 2
The mean values of IOP, HR, SAP and DAP at the 7 time points
Time

IOP (mmHg)

HR (beat/min)

SAP (mmHg)

DAP (mmHg)

t0

15 ±1

86 ±2

137 ±4

83 ±2

t1

12 ±1 #

81 ±2 #

128 ±4 #

79 ±2 #

t2

16 ±1 #

88 ±3

149 ±3 #

91 ±3 #

t3

13 ±1 #

79 ±2 #

128 ±3 #

79 ±2

t4

16 ±1 #§

76 ±2 #§

139 ±4 §

80 ±2

t5

16 ±0 #

78 ±2 #

138 ±3

80 ±2

t6

12 ±0 #§

75 ±2 #

122 ±3 #§

76 ±2 #§

(#: p <0.05 compared with the value of t0, §: p <0.05 compared with the previous value)

to 16 ± 1 mmHg after tracheal intubation (p <0.05)
(Table 2). IOP was significantly higher after tourniquet
inflation compared with just before inflation (13 ± 1
mmHg vs 16 ± 1 mmHg recpectively) (Table 2) (p
<0.05). There was no significant difference between
the IOP measurements after the inflation and before
the deflation of the tourniquet (Table 2) (p >0.05).
The lowest value was 12 ± 0 mmHg measured after
the tourniquet was loosened and it was significant
compared with the baseline and the measurement
performed before deflation of the torniquet (16 ± 0
mmHg) (Table 2) (p <0.05).
The HR decreased significantly compared with
the baseline in all measurements (p <0.05) except t2
time point (after intubation) (Table 2) (p >0.05). The
SAP decrased significantly at the t1, t2, t3 and t6 time
points (Table 2) (p <0.05). It was found that the DAP
decreased significantly during the t1, t2 and t6 time
points (Table 2) (p <0.05). Both HR and SAP were
significantly different between before and after the
inflation of tourniquet (Table 2) (p <0.05).
The decreases in the SAP and DAP values were
significant after tourniquet deflation compared with
measurement performed just before the deflation
(Table 2) (p <0.05).
The graphical presentation of the measurement
results at the 7 time points was shown in Graphic 1.

Graphic 1
The mean values IOP (mmHg), HR (beat/min), SAP (mmHg)
and DAP (mmHg) at the 7 time points
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Discussion
This prospective study was the first in the
literature indicating that IOP increased significantly
due to the use of tourniquet during knee surgery under
general anesthesia. The normal range of IOP in awake
humans was reported to be 16 ±5 mmHg, and the values
greater than 24 mmHg were accepted as pathologic12.
In the present study the amount of increase in IOP after
the tourniquet inflation was 3 mmHg and similar to the
IOP increase measured after intubation.
It was reported that during surgery under
anesthesia IOP is a result of various factors including;
a direct effect of the anesthetic agents on central
diencephalic control centres, reduction of aqueous
M.E.J. ANESTH 21 (1), 2011
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production and drainage, relaxation of extraocular
muscle tone or the volumes of choroidal blood and
vitreous humour12.
Most anesthetic and hypnotic agents, including
inhalational anesthetics, barbiturates, opioids,
neuroleptics and benzodiazepines are capable to
decrease IOP in relation to the depth of anesthesia12.
This is significant especially in ocular surgery13. It was
shown that IOP decreases after induction of anesthesia
with both total intravenous anesthesia and by propofol
and isoflurane14 during laparascopic surgery. The
isoflurane continued to increase IOP above the
preinduction level but propofol not. The authors
speculated that this difference may be a result of the
effects that, propofol cause increase in the level of
arginin vasopressin (AVP) during laparascopic surgery
with head down position but inhaled anesthetics do not
affect the release of AVP14. Previously it was shown
that propofol decreases the diuresis by inhibiting the
AVP release from the supraoptic nucleus located in
the hypothalamus15. It was found that sevoflurane is a
practical maintenance agent for adults which decreases
IOP at a constantly low level in patients undergoing
non-ophthalmic surgery16. Unfortunately we could not
find enough information about the effects of thiopenthal
used in the present study on supraoptic neurons.
Hvidberg et al.17 showed that arterial carbon
dioxide tension affects inversely the IOP in the
patients under general anesthesia. It was attributed to
secondary passive changes in choroidal venous blood
volume. When the carbon dioxide tension increases,
via the respiratory air or hypoventilation, this reflects to
general circulation, thereby the central venous pressure
increases, this results in enhancing the IOP. In the
same report it was suggested that a similar mechanism
works during postural changes. Placing the head of the
patient 15 degrees above or below at the horizontal
axis with the consant PCO2 levels, hydrostatic factors
trigger the central venous pressure. The observed IOP
changes were parallel in form and magnitude to the
increased carbon dioxide pressure in the arterial blood.
Compatible with this findings, it was shown that the
lateral decubitis position increased the IOP in the
dependent eye compared with non dependent eye in
anesthetized patients18. In the present study we kept the
carbon dioxide pressure between 25-35 mmHg with a
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15 degree head up supine position in all patients. The
above mentioned factors did not affect significantly
our results. We did not measure the central venous
pressure in our study due to ethical concerns related to
the insertion of a central venous catheter.
Schafer et al.1 showed a positive correlation
between mean arterial pressure and IOP but could
not discriminate the effects of arterial pressure and
anesthetic depth. Although both IOP and intracranial
pressure have similar range of response in pressures
to intraabdominal, intrathoracic and aortic arterial
pressure, it was suggested that the IOP elevation was
the reflection of retinal venous pressure mainly, due
to obstruction of venous outflow during exercise5. In
this study the depth of anesthesia was evaluated with
heart rate and blood pressure, we could not add the
bispectral index measurement for determining the
depth objectively as advised1. However, we think that
the drop after induction may be related to the depth of
anesthesia.
To document the mechanism that elevates IOP
after acute hydration (14 mL.kg-1 H2O) it was speculated
that because of the ocular osmotic pressure gradient
did not change neither vitreous hydration nor increased
aqueous ultrafiltration, the result might be explained by
the factors affecting aqueous drainage8. It was shown
that regional lymphatic stasis reduces the aqueous
humour outflow and leads to a bilateral secondary IOP
elevation19. We provided a 15° horizontal angle for
position of head-neck axis therefore we do not think
that the reduced drainage pose significant effect on our
results.
The depolarizing relaxants may cause intraocular
hypertensive effect due to tonic contraction of the
extraocular muscles, choroidal vascular dilatation
or relation of orbital smooth muscle whereas non
depolarizing agents are associated with a reduced
intraocular pressure12. In a study comparing
rocuronium, atracurium and succinylcholin, they were
all found to achieve successful intubation without
serious increase in IOP20. It was emphasized in that
study that regardless of the relaxant type, adequate
depth of anesthesia at the time of intubation was
most important concern to maintain IOP stability. We
preferred rocuronium as the muscle relaxant in our
study based on the results of previous reports.
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It was suggested that some conditions may be
a source of error in clinically normal cornea during
IOP measurement; accommodation, the Valsalva
manoeuver, vertical gaze, corneal resistance and a
decline due to repeated tonometry21. The resistance to
measurement or forced squeezing of the eyelids may
cause the Valsalva effect thereby an increase in IOP22.
In a study whether the pediatric eyelid speculum altered
the IOP indicated that IOP raised by an average of 4
mmHg in pediatric patients undergoing extra ocular
eye surgery2. We performed all measurements under
general anesthesia, after seing pupil centralization and
without eyelid speculum to avoid definite errors.
Chen et al.23 showed that right unilateral forced
nostril breathing decreased (UFNB) in IOP by the
effects on the ciliary muscle of the eye controlled by
autonomic nervous system whereas left UFNP did not.
These findings suggested that IOP may be influenced
by ipsilateral sympathetic system with side asymetry in
favour of right over the level of neck. It was indicated24
that UFNB decreased IOP only in men compared with
women without side difference in contrast to the former
study. We performed the measurements on right side in
all cases not to take consideration of side asymmetry.
Arai et al.10 hypothesized that because of
pneumatic tourniquet inflation facilitated hyperdynamic
circulatory response due to systemic sympathetic
activity, stellate ganglion blockade may alleviate this
response by supressing the stellate ganglion nerves.
They concluded that the ipsilateral stellate ganglion
block effectively alleviated the parameters including
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SAP, DAP and HR indicating the circulatory response
by tourniquet inflation at the lower extremity under
general anesthesia.
It was reported that cluster headache attacks
were associated with increased IOP predominantly
on the dependent side. Barriga et al.25 reproduced
an acute increase in IOP with a provocative test (the
Valsalva manoeuvre) in patients with cluster headache.
They found that Valsalva manoeuvre elicited an
asymmetric increase in IOP significanly higher than
the asymptomatic side. Beacuse of the increment took
place within only a few seconds they concluded that it
was due to intraocular vasodilatation thus pointing to
a latent increase in vascular reactivity. In the present
study, no patient have had known autonomic disorders
but higher values in some patients may be attributed
to the predictor of an occult vascular sensitisation.
We think that the increase in IOP in our study was
mediated partially by stimulated sympathetic system.
Further studies are needed to determine the exact role
of acute sympathetic activation on IOP during knee
surgery with tourniquet.
Conclusively, pneumatic tourniquet causes a
significant IOP increase in patients during knee surgery
under general anesthesia.
Stebbing J, Gazzard B, Douek DC: Mechanisms
of disease: Where does HIV live? N Engl J Med; 2004,
350:1872-1880.
3. Hughes SC: HIV and anesthesia. Anesthesiol
Clin North
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Hemodynamic response to tracheal
intubation via direct laryngoscopy and
intubating laryngeal mask airway (ILMA)
in patients undergoing coronary artery
bypass graft (CABG)
Seyd Hedayatallah Akhlagh*, Mohammad Taghy Moeen Vaziri*,
Tooran Masoumi** and Sanam Javid Anbardan***

Abstract
Background: A marked stress response including hypertension, tachycardia, arrhythmias and
an increase in intracranial pressure often follows direct laryngoscopy. This response can be harmful
specially in patients with underlying cardiac disease. The intubating laryngeal mask airway (ILMA)
-a new modified laryngeal mask airway- has been introduced that facilitates tracheal intubation
without using laryngoscopy. Oropharyngeal stimulation-proposed as the probable cause of stress
response- have been shown to be attenuated in ILMA. We conducted this study to evaluate the
stress response following two techniques in patients undergoing coronary artery surgery which are
most likely to benefit from decreased hemodynamic changes during intubation.
Methods: In this trial, eighty patients, forty in ILMA group and forty in DL group were
involved. To determine hemodynamic response during these manipulations, blood pressure (BP)
and heart rate (HR) were recorded before and after anesthetic induction (one minute before and
one, two and five minutes after successful intubation via either method).
Results: A significant increase in heart rate and blood pressure was detected in both groups
after intubation. Despite existence of noted changes in both groups; quantity of these changes was
similar in both groups, however quality of changes was not completely similar.
Conclusion: Finally we could hardly ascertain if intubation with ILMA is a prefered method
in patients with high cardiac risk or not. But it seems that ILMA does not have much greater benefit
over conventional DL in patients undergoing coronary artery by-pass grafting.
Keywords: hemodynamic stress response, intubating laryngeal mask airway (ILMA),
coronary artery by-pass grafting (CABG), intubation.

*	Assistant professor.
**	Resident.
	Department of Anesthesiology, Nemazee Hospital, Shiraz University of Medical Sciences, Shiraz, Iran.
***	Tehran University of Medical Sciences, Tehran, Iran.
	Corresponding author: Dr. Mohammad Taghi Moeen Vaziri, Department of Anesthesiology, Faghihi Hospital. P.O. Box:
71345-1767, Shiraz, Iran, Tel: +98711 2337636, Fax: +98711 238072, E-mail: swt_f@yahoo.com

99

M.E.J. ANESTH 21 (1), 2011

100
Introduction
A marked stress response including hypertension,
tachycardia, arrhythmias1 and an increase in intracranial
pressure2 often follows direct laryngoscopy3. Although
these alterations are short lived, they might result in
adverse cardiovascular events4 in patients with5 or
even without6 underlying cardiovascular disease. This
response can be harmful specially in former group. It
has been suggested that laryngoscopic stimulation of
oropharyngolaryngeal structures and distension of the
supraglottic tissues may have important role in this
hemodynamic stress response7,8.
The intubating laryngeal mask airway (ILMA)-a
new modified laryngeal mask airway9,10 has been
introduced that facilitates tracheal intubation
without resorting to laryngoscopy. As stimulation of
oropharyngolaryngeal structures and distension of
the supraglottic tissue would be less in this method,
similar hemodynamic response should be attenuated in
comparison with previous method11,12. This probable
attenuation can be beneficial especially in patients with
underlying cardiovascular and cerebral disease.
Previous studies comparing the hemodynamic
stress responses of endotracheal intubation via an
ILMA or after direct laryngoscopy have showed
conflicting results9,13 we aimed to conduct this study to
evaluate the stress response following two techniques
in patients undergoing coronary artery by-pass grafting
(CABG), which are most likely to benefit from
decreased hemodynamic changes during intubation.

Material and methods
Eighty patients undergoing elective CABG and
requiring tracheal intubation were enrolled into this
prospective, randomized clinical trial. Approval was
obtained from ethics committee in Shiraz University
of Medical Sciences and patients filled written
informed consent before entering the study. The
study was conducted according Helsinki Declaration.
Only patients aged between forty and sixty with ASA
classification of II or III and an ejection fraction
above forty five percent were included. Patients
having history of cerebrovascular disease, hypo or
hyper parathyroidism, chronic obstructive pulmonary
disease(COPD), gastro esophageal reflux, kidney or
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liver end stage disease, uncontrolled hypertension,
surgery in past six months and possibility of
difficult intubation or need for trans esophageal
echocardiography (TEE) were excluded. Finally,
selected patients were randomly allocated for tracheal
intubation via the ILMA or conventional laryngoscopy.
For randomization, index cards were used.
After arrival of subjects in the anesthetic room,
an intravenous catheter was placed before induction
of anesthesia and patients were premedicated with
midazolam (40µ/kg), sufentanil (0.3 µ/kg) and
morphine (0.15 mg/kg),then anesthesia was induced
using thiopental (5 mg/kg) and cisatracorium (0.12
mg/kg). Orotracheal intubation started after a 5-minute
period of oxygenation via mask. All intubations were
performed by a single exprienced anesthetist.
Conventional laryngoscopy was performed
using a Macintosh laryngoscope and PVC Murphytype cuffed tracheal tube (Hudson respiratory Care
Inc., USA). For performing ILMA, an ILM airway
of approriate size (Laryngeal mask Co. Ltd, UK) was
inserted using one-handed rotational movement in
the sagittal plane with the patient’s head supported
by a pillow- to achieve a neutral position-.Then
cuff was inflated with air til intracuff pressure reach
46mmHg.When adequate ventilation was confirmed,
a specially designed straight silicone tube (Accusil
Inc., USA) was inserted and gently advanced beyond
the epiglottic elevator bar. Tracheal tubes with
internal diameter of 7.5 mm and 7.0 mm were used
for male and female, respectively. If any resistance
was encountered during procedure, a predetermined
sequence of adjusting maneuvers was performed as
recommended previously. But If no resistance was
felt through downward movement of the tracheal tube
up to 7 cm beyond the epiglottic elevator bar, the cuff
was inflated. ILMA was removed after confirmation
of correct position of the endotracheal tube using bag
ventilation and capnography.
To determine hemodynamic response during
these manipulations, blood pressure (BP) and heart
rate(HR) were recorded using a multifunction monitor
(Datex-Ohmeda F-CU8, Datex Instrumentarium,
finland) before and after anesthetic induction (one
minute before and one, two and five minutes after
successful intubation via either method).

Hemodynamic response to tracheal intubation via direct laryngoscopy and intubating
laryngeal mask airway (ILMA)

Results
As mentioned, in our study, eighty patients, forty
in ILMA group and forty in DL group were involved.
To determine hemodynamic response during these
manipulations, blood pressure (BP) and heart rate (HR)
were recorded before and after anesthetic induction
(one minute before and one, two and five minutes after
successful intubation via either method).
Intubations via DL (direct laryngoscopy) was
performed on first attempt while Intubation with
ILMA was performed on the first (n = 31), second (n =
6) or third (n = 3) attempts until performing successful
intubation. Also duration of procedure was longer in
the ILMA group (91.8 ± 8.6 seconds) than in the DL
group (28.5 ± 9.8 seconds).
The data on hemodynamic changes during
intubation are shown in Fig. 1-4.
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Fig. 3
Diastolic blood pressure changes during intubation with direct
laryngoscopy (DL) and intubating laryngeal mask airway
(ILMA)

Fig. 4
Mean blood pressure changes (MBP) during intubation with
direct laryngoscopy (DL) and intubating laryngeal mask
airway (ILMA)

Fig. 1
Heart rate (HR) changes during intubation via direct
laryngoscopy and intubating laryngeal mask airway

Table1
Definiton of times in figures

Fig. 2
Systolic blood pressure changes during intubaton with direct
laryngoscopy (DL) and intubating laryngeal mask (ILMA)

Time:

Definition:

1

baseline

2

1 minute before direct laryngoscopy
(DL) or intubating laryngeal mask
airway (ILMA)

3

1 minute after endo tracheal intubation
(ETT)

4

2 minutes after ETT

5

5 minutes after ETT

Discussion
Regarding our data,it seems that there is no
major difference among hemodynamic changes
during endotracheal intubation via the ILMA and
direct laryngoscopy for patients undergoing coronary
artery surgery although minor differences still exist.
A significant increase in heart rate and blood pressure
M.E.J. ANESTH 21 (1), 2011
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was detected in both groups after intubation. Despite
existence of noted changes in both groups; quantity
of these changes was similar in both groups. It means
that chosen method did not affect how much heart rate
and blood pressure rise, however quality of changes
was not completely similar between groups. We could
observe that hemodynamic changes start and abate
earlier in course of intubation with direct laryngoscopy
compared with ILMA. This can be explained by more
prolonged period of intubation in ILMA group and
more manipulations at time of removal.
Previous studies,show conflicting results in this
regard.
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the trachlight lightwand device. In all groups, heart rate
increased compared with preoperative baseline values
without a significant difference between the groups,
also the number of intubation attempts was similar
among groups, but intubation time was significantly
longer for the ILMA group than the other groups.
These disparities might be due to differences
encountered in methods used for anesthesia (presence
of premedication practice, dosage of drugs used for
induction), intubation method (blind or assissted by
fiber optic guidance)9, investigted factors and intervals
of measurments and timing of ILMA removal.

In a trial undertaken by Kahl Martin et al, to
evaluate the stress response of the intubation via
ILMA and conventional laryngoscopy techniques in
patients undergoing coronary artery surgery, eightysix patients were enrolled. Heart rate,blood pressure
and catecholamine levels were measured during
anesthesia and intubation. Results demonstrated that
reduction of cardiovascular and endocrine stress
response associated with endotracheal intubation is
more pronounced when performed via the intubating
laryngeal mask. Thus, this technique can be helpful in
high-risk cardiac patients3.

Several factors could cause bias in our results
such as lack of enough experience about ILMA
intubation, greater manipulations of head and neck
during intubation with ILMA, longer duration of
intubation with ILMA as a result of more complex
procedure of intubation via ILMA consisting 3 stage
of ILMA placement, intubation and removal of ILMA.
All of these factors can accentuate hemodynamic
changes in ILMA group which adversely affect our
results. Also matching basal heart rate in both groups
and comparing catecholamine levels an indicator of
stress response after intubation increased yield of our
results.

In another study by Siddiqui NT et al, one hundred
patients were investigated and results showed that
intubation through intubating laryngeal mask airway
is accompanied by minimal cardiovascular responses
than those associated with direct laryngoscopic tracheal
intubation, so it can be used for patients in whom a
marked pressor response would be deleterious14.

Although we could observe minor differences
in hemodynamic changes between groups, we could
not find significant differences. Finally we can hardly
ascertain if intubation with ILMA is prefered method
in patients with high cardiac risk or not. But it seems
that ILMA does not have much greater benefit over
conventional DL in patients undergoing CABG.

Third study was performed by Kihara et al.4 In
this study, the hemodynamic response after intubation
was compared between a group of normotensive and a
group of hypertensive patients-seventy five patients in
each group, divided into three equal subgroups-using
three different methods-direct laryngoscopy, ILMA and
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DIAGNOSTIC AND THERAPEUTIC CHALLENGES
IN A CRITICALLY ILL PATIENT IN ICU WITH
SUPERIOR VENA CAVA SYNDROME
- Case Report -
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Abstract
Purpose
To highlight the diagnostic and therapeutic challenges associated with the treatment of a
patient with superior vena cava syndrome and a coexisting coagulopathy.

Clinical features
This case report describes a bone marrow transplant patient with graft versus host diseases
(GVHD) who was admitted to our intensive care unit with bronchiectasis complicated with
nosocomial pneumonia. When he was recovering from pneumonia after prolonged ventilatory
support, he developed superior vena cava (SVC) syndrome due to mediastinal lymphadenopathy.
The diagnosis was delayed due to associated confounding clinical factors. Because of the rapid
deterioration in patient’s condition, immediate tissue diagnosis of mediastinal lymph nodes and
re-canalization of vena cava by stenting were our priority. He had many other medical problems
such as thrombocytopenia, deranged coagulation profile, old cerebral infarction with hemiplegia,
seizure disorder and cardiac arrhythmias which complicated the treatment plan. USG guided biopsy
followed by stenting of the SVC was done after discussing the risks and benefits with patient’s
relatives. But, he had bleeding from biopsy site due to deranged coagulation profile. Again for the
same reason, he was not given any anticoagulants. Within 24 hours the stent was blocked by clot
which was diagnosed by the deteriorating clinical features and repeat CT scan. Then he was given
enoxaparin in therapeutic dose and the clot cleared within a day possibly partly due to enoxaparin
and partly coagulopathy.
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Conclusion

Case Report

In a bone marrow transplant patient with
GVHD, the associated complications can confound
the diagnosis of SVC syndrome. Physician has to
show high degree of suspicion as it may develop even
if patient has coagulopathy due to other factors such
mediastinal lymphadenopathy. SVC stent may clot
even if the patient has coagulopathy. So, it is advisable
to defer the invasive diagnostic procedures such as
mediastinal lymph node biopsy till the patient is well
stabilized after the stent placement in SVC as it will
prevent further use of anticoagulants. Enoxaparin may
be helpful in the treatment of stent thrombosis in such
patients with multiple complications.

A twenty year old patient who had undergone
allogenic bone marrow transplantation for acute
myeloid leukemia two years earlier presented to our
emergency department with breathing difficulty.
He also had bronchiectasis with history of multiple
admissions to our emergency department and medical
ward for exacerbation. His immunoglobulin A level was
found to be low and he had grown extended spectrum
beta lactamase resistant organism (Klebsiella) in
sputum, sensitive only to meropenem in the previous
admissions 2 months earlier. He had multiple other
complications arising from bone marrow transplant
such as liver graft versus host disease (GVHD),
transfusional iron overload and has been on monthly
venesection and desoferol, 6 month old watershed
cerebral infarct involving right middle cerebral
artery & anterior cerebral artery with hemiparesis, 4
month old chronic subdural hematoma with regular
neurosurgical follow ups and past history of seizures
on valproic acid.

Introduction
Superior vena cava (SVC) syndrome is an
uncommon complication of many disease conditions,
which include malignancies, hematological disorders
and patients with transvenous pacemakers and
central venous catheters1-3. Most cases are caused by
malignancies and SVC obstruction due to malignancy
usually progresses rapidly leading to complete
obstruction which can cause a patient’s condition
to deteriorate rapidly4. Benign cases are increasing
in large part due to iatrogenic injuries from central
venous catheters (CVC) and transvenous pacemakers.
Obstruction due to benign disease may be indolent.
SVC obstruction usually presents with swelling of
face and upper extremities, conjuctival suffusion,
periorbital swelling, proptosis, dyspnea, respiratory
distress and pleural effusion and rarely life-threatening
complications such as pulmonary embolism (PE) and
intracranial hypertension1,5,6. Because some of the
complications such as respiratory distress, systemic
hypotension, and intracranial hypertension are life
threatening, this condition has to be treated on an
emergency basis with definitive strategies, which vary
from anticoagulation and medical management to
radiological stenting, chemotherapy, radiotherapy or
surgical bypass7-14. We present an interesting case of
SVC syndrome in a patient admitted to our intensive
care unit.

Patient’s vital parameters on admission were
as follows, respiratory rate 40/min, pulse rate 128/
min, blood pressure 126/60 mmHg left arm partially
propped up position. Chest was full of rhonchi and
crepitations with saturation on pulse oxymeter of
around 75% on 10 L/min O2 flow by facemask with
reservoir bag. Arterial blood gas showed respiratory
acidosis due to CO2 retention (pCO2 = 16 kPa). He
was admitted to the intensive care unit (ICU) and
given noninvasive ventilation (NIV) without any
improvement. His trachea was intubated and started
on pressure controlled mechanical ventilation. Patient
had a turbulent course in ICU. He developed multiple
complications such as nosocomial infection with septic
shock, right-sided heart failure, uncontrolled seizures
and arrhythmias such as intermittent paroxysmal
supraventricular tachycardia (PSVT). A CVC was
inserted in his right internal jugular vein to monitor
central venous pressure and for giving various intra
venous medications. A CT scan of chest done during
ICU stay showed significant bronchiectactic changes
with bilateral upper lobe fibrosis and his arterial CO2
was always between 10 to 12 kPa due these lung
changes. Patient was tracheostomised in the ICU in
anticipation of prolonged ventilatory support due to his
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primary lung pathology and associated complications.
Once his respiratory and hemodynamic parameters
stabilized, we gradually tried to wean him off the
ventilatory support. His ventilatory requirements came
down from a pressure controlled mode to a pressure
support mode (PSV). He could not be weaned further.
The possibility of home ventilation was discussed
with the family members, which was not accepted. He
intermittently complained of headache and pain in the
upper chest, which we attributed to hypercarbia and
tracheostomy wound. The tracheostomy tube tie was
loosened and some analgesics were prescribed.
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Fig. 1
Patient showing significant swelling of face, chest and
upper extremity

On day 26 of ICU stay, patient developed
significant puffiness of the face, neck and both
upper extremities (Fig. 1). Along with that, patient
became tachypneic, irritable and drowsy. His mode
of ventilation had to be changed back to control
mode. He showed a decrease in his urine output and
increase in frequency of PSVT with intermittent
atrial fibrillation (AF). It was initially thought that
he was developing some renal impairment, possibly
due to recurrent sepsis and nephrotoxic drugs such
as amikacin, amphotericin B and cyclosporine which
patient was taking at that time. But, over a period
of two days the swelling became worse in the same
region without involving the lower extremities. From
Table 1
Coagulation parameters and platelet count of the patient during the ICU stay
DAY IN ICU

PT(Sec)

APTT(Sec)

INR

PC(×109 /L)

1

21.3

1.67

47

67

4

22

1.67

46

79

8

22

1.67

44

96

16

22.4

1.70

48

75

24

22.7

1.70

73

86

26(05.10 hours)

24

1.83

66

92

26(19.00 hours)

30

2.33

61

98

27(05.45 hours)

28

1.83

53

64

27(17.00 hours)

28.5

1.83

57

75

30

22.4

1.70

49

72

It shows significantly derangement from first day of ICU due to GVHD involving liver. Around day 26 of ICU stay, it deteriorated
further may be because of worsening of clinical condition of the patient. (PT- Prothrombin time, APTT- Activated partial thromboplastin
time, INR- International normalized ratio, PC- Platelet Count).
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the day of admission his coagulation profile was
deranged due to GVHD (Table 1). He received many
units of fresh frozen plasma and platelet concentrates
before invasive procedures during the ICU stay such
as CVC cannulation, tracheostomy, rectal biopsy etc.
Although patient had coagulopathy, SVC syndrome
was suspected due to external compression of superior
vena cava by mediastinal lymphadenopathy from post
transplant lymphoproliferative disorder or a relapse of
the primary malignancy (AML). After an inconclusive
bedside doppler ultrasonography (USG), it was decided
to proceed with a CT scan to determine the cause.
The CT scan confirmed the diagnosis of a superior
venacaval obstruction by enlarged mediastinal lymph
nodes. A femoral venous catheter was immediately
inserted for administration of intravenous medication,
but the CVC in the right internal jugular vein (IJV)
was retained as advised by the radiologist for potential
future radiological interventions.
Normal range: PT (10.8-15.3 Seconds), INR (0.83-1.16),
APTT (24-38 Seconds), PC (150 to 450×109/L).
A decision was made to perform an USG guided
mediastinal lymph node biopsy for tissue diagnosis
Fig. 2
Superior venacavogram
AP projection of study performed through the right internal
jugular venous access showing the narrowed segment of the
SVC (between arrows) and multiple collateral channels in the
neck including reversal of flow in the left brachiocephalic vein.
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and SVC stenting in the same sitting. The radiologist,
under general anesthesia, performed the mediastinal
biopsy followed by stenting of SVC (Fig. 2 and 3).
But, biopsy site started to bleed. Patient remained
hemodynamically stable. Local pressure was applied
to stop the bleeding and wound was sutured. It was
decided not to transfuse any blood products for the
above bleeding episode due to fear of thrombosis of
the stent. CVC in IJV was withdrawn and fixed just
above the stent by the radiologist for possible future
use. He was not given any post-stenting anticoagulant
due to the deranged coagulogram and possibility of
bleeding from biopsy site.
But on the next day (day 27 of ICU stay), there
was a significant increase in facial and upper limb
swelling. Along with that he had diminished air entry at
lung bases on both sides. In fact, there was no decrease
in CVP (20 mmHg) after the stenting as measured
through the CVC in right IJV. He was now complaining
of more chest pain. There was sudden decrease in
urine output and increase in blood urea and creatinine
possibly due to contrast induced nephropathy. His lung
compliance was deteriorating steadily with a parallel
increase in pCO2 in spite of full ventilatory support.
Fig. 3
Superior venacavogram
AP projection of study performed through the right internal
jugular venous access following insertion of self-expanding
metallic stent of 8mm diameter. The image shows improved
diameter and flow through the SVC and reduction of flow
through the multiple collateral channels in the neck and the left
brachiocephalic vein.
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Cardiac arrhythmias (PSVT and AF) worsened and
amiodarone was started in spite of fibrotic lungs as he
showed no response to sotalol which he was already
on for PSVT. Urgent CT scan showed thrombosis of
stent in SVC with extension to right subclavian vein
along with bilateral pleural effusion. He was started
on enoxaparin in therapeutic dose (60 mg twice daily).
Thrombolytic therapy or intravenous heparin was
withheld for fear of possible rebleed from mediastinal
biopsy site and also from chronic subdural hematoma
and old cerebral infarct site. Vascular surgeon ruled
out the possibility of surgical intervention due to
poor general condition of the patient. The biopsy of
the mediastinal lymph node was reported as crushed
tissue. Hence no definitive treatment for the enlarged
nodes was possible. Instead it was decided to repeat
the CT scan and give local thrombolytic therapy (with
Alteplase) through the CVC in the right IJV if found
to have persistent thrombosis. A repeat mediastinal
lymph node biopsy was deferred due to the possibility
of rebleed. Fortunately, the radiologist found the SVC
to be patent. So he was continued on enoxaparin
without any further intervention.

Discussion
Superior vena cava syndrome generally occurs
due to impairment of normal venous return through
superior vena cava by either compression by adjacent
tumor mass or lymph nodes or thrombosis of SVC due
to long term indwelling extraneous devices and hypercoagulable states1-5. Even though the diagnosis depends
on a high degree of alertness on the part of the treating
physician, it can be quite challenging to diagnose SVC
syndrome in a critically ill patient like ours.
Our patient had undergone allogenic bone
marrow transplant two years earlier for acute myeloid
leukemia (AML). There were neither any history nor
any sign, symptom or laboratory reports, which would
suggest post transplant lymphoproliferative disorder
or relapse of AML during the current episode of acute
illness. The main problem which led to ICU admission
and respiratory failure was acute exacerbation of
bronchiectasis which was later complicated by severe
ventilator associated pneumonia (VAPS) and ARDS.
He successfully recovered from all these problems.
On retrospective analysis, this patient showed

109

many symptoms of SVC compression before the full
blown syndrome was evident. He had respiratory
distress in the form of inability to wean from
ventilatory support. He never tolerated T-piece trial for
more than minutes which was previously contributed
to his main lung pathology, bronchiectasis and many
other pathological conditions such as lung fibrosis, low
muscle bulk and power. His chest pain was attributed
to tracheostomy wound and the initial low-grade facial
swelling to progressing renal failure from nephrotoxic
drugs. The magnitude of deranged coagulation profile
was against SVC syndrome due to CVC, although it
cannot rule it out absolutely. As the swelling progressed
on face and upper limbs without involving lower limbs,
patient was investigated in the line of SVC syndrome.
The treatment option for SVC syndrome
depends on the primary pathology and progress
of the disease. Any malignant condition such as
bronchogenic carcinoma or lymphoma etc. has to
be managed by treatment of primary disease by
radiotherapy or chemotherapy after confirming the
tissue diagnosis9,12,13. But if the symptoms progress
rapidly leading to respiratory distress, neurological
deterioration or hemodynamic instability, immediate
intervention may be required in the form of balloon
angioplasty, stenting or surgical intervention10,11,14.
Benign condition leading to SVC syndrome usually
responds to medical treatment in the form of head
elevation, anticoagulants, thrombolysis, diuretics
and steroids1,7,8. But, nowadays it is increasingly
being treated by angioplasty, local thrombolysis and
stenting15,16.
USG or CT guided biopsy are time tested
methods of tissue diagnosis of mediastinal mass with
few contraindications. The absolute contraindications
include uncontrollable cough and suspicion of hydatid
cyst, whereas relative contraindications include
bleeding diathesis, vascular lesions, pulmonary
hypertension, uncooperative patient, and advanced
emphysema17. In this patient, CT scan revealed
mediastinal lymph nodes compressing the SVC.
Irritation of SVC by compressing lymph node
could have been a focus of the atrial arrhythmias18.
Mediastinal biopsy was planned to find out tissue
diagnosis for possible chemotherapy to treat the AML
relapse or any secondary malignancy. Retrospectively
M.E.J. ANESTH 21 (1), 2011
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thinking, the decision to do USG guided biopsy along
with angioplasty and stenting of SVC was a therapeutic
misadventure on our part. It prevented us from giving
anticoagulation for maintaining the patency of the stent.
Allowing the patient to stabilize after stenting would
have decreased the collateral vessels in mediastinum
to create a better condition for biopsy.
The condition of patient was deteriorating rapidly
and the coagulation profile was quite deranged on that
day. It was expected that the stent would not clot with
this type of deranged coagulation profile. But, the next
day when the symptoms increased, repeat CT scan
showed thrombosed stent. Because this patient had a
six month old cerebral infarction and chronic subdural
hematoma, he was at high risk for intracranial bleed
from thrombolysis and intravenous heparin therapy.
So, enoxaparin was started in therapeutic doses in
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spite of his deranged coagulogram and all risk factors.
Fortunately, the stent became patent radiologically
with in 24 hours.
So, we conclude that associated complications
can confound the diagnosis of SVC syndrome in a
very sick bone marrow transplant patient with GVHD.
Physician has to show high degree of suspicion as it
may develop even if patient has coagulopathy due to
other factors such mediastinal lymphadenopathy. SVC
stent may clot even if patient has coagulopathy. So, it
is advisable to defer the invasive diagnostic procedures
such as mediastinal lymph node biopsy till the patient
is well stabilized after the stent placement in SVC as it
will prevent further use of anticoagulants. Enoxaparin
may be helpful in the treatment of stent thrombosis in
such patients with multiple complications.
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Serotonin Syndrome in a postoperative
cardiac surgical patient
- A Case Report -

Minati Choudhury*, Milind P Hote**
and Yashwant V erma ***

Abstract
Depression is common in patients with ischemic heart disease. According to mental health
survey approximately one fifth of the patients with angiographic evidence of coronary artery
disease have major depression1. It is well recognized that stigmatization of mental disorders leads
to stigmatized individuals to avoid treatment or to conceal treatment. We report a case of serotonin
syndrome that occurred during postoperative period in a patient who underwent coronary artery
bypass grafting. The patient was receiving 60 mg/day fluoxetine since the last four years which
she and her attendants concealed during the preoperative evaluation. To our knowledge this is
the first case in a postoperative patient reported in biomedical literature. We suggest that history
taking should be done with special emphasis on antidepressant drug intake in patients suffering
from coronary artery disease. If serotonin syndrome occurs in these patients aggressive and timely
management can save the patient.

Case Report
A 57 year old female admitted to our coronary care unit with the complaint of severe chest
pain radiating to left arm and diaphoresis. She was a known hypertensive and on oral metoprolol
100mg/day since the last seven years period. On examination she was found to be tachypneic,
pulse rate 110/minute, regular, normal volume, blood pressure 165/95 mmHg. Examination of
other systems revealed no abnormalities. Her biochemical parameters were found to be within
normal limits.Troponin-T value was found to be strongly positive. After initial stabilization, she
underwent coronary angiography and found to be suffering from triple vessel disease with > 80%
blockade of all the major coronary vessels. Surgical correction was planned and she was taken for
it one week later.
She was premedicated with one tablet diazepam 10 mg the night before, 5 mg in the morning
orally and injection of morphine sulfate 0.2 mg/kg and phenergan 25 mg intramuscularly one
hour before surgery. One tablet metoprolol 50 mg was continued on the morning of surgery. The
anaesthesia and induction and maintenance regimen included thiopentone sodium, midazolam,
fentanyl, rocuronium and pancuronium. Coronary artery bypass grafting was done under moderate
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hypothermia and cold blood cardioplegia. The patient
was weaned off successfully from cardiopulmonary
bypass under the cover of nitroglycerine infusion and
shifted to postoperative cardiac surgical intensive care
unit. She was extubated six hours after surgery. She
was found to be comfortable, breathing normally,
blood pressure of 118/68mmHg, pulse rate 67/minute,
SaO2 97% in room air. Two hours later she was found
to be agitated, had sudden increase in blood pressure
to 200/100mmHg and diaphoresis. As the last dose
of fentanyl was administered three hours before
extubation, pain factor was considered and she was
administered 1 µ/kg body weight fentanyl to get a
quick relief from symptoms. However instead of
relief she developed myoclonus, headache, nausea and
vomiting. An infusion of nitroglycerine 1 µ/kg/hour
was started to reduce the blood pressure. A possibility of
neurological complication related to cardiopulmonary
bypass was thought and an emergency CT scan of
the head was done which revealed no abnormality. In
the mean while the family members were informed
regarding the problem and the possible outcome. This
time her husband revealed the fact that she was under
fluoxetine 60 mg/day therapy since the last eighteen
weeks. At this point of time a possibility of serotonin
syndrome was diagnosed. Injection of diazepam 5 mg
was administered intravenously and cyproheptadine 20
mg orally to reduce the symptoms. The improvement
in symptoms was noticed within four hours and
complete resolution was happened within 30 hours
period. Fluoxetine therapy was resumed after 36 hours
with a reduced dose of 40 mg/day after a psychiatric
consultation. The remaining postoperative course was
uneventful and she was discharged from hospital on 8th
postoperative day.

Discussion
The stigma of mental illness has often been
considered a potential cause for reluctant willingness
to seek help for mental problems, avoid the treatment
or to hide the treatment. Among the mental illnesses,
clinical depression is a very common psychological
problem especially in patients suffering from coronary
artery disease.2 Medications used for depression are
increasing in number and effectiveness, meaning more
patients may benefit. While antidepressant medications
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help the illness that, until a few years ago, had never
been treatable with drugs before, keeping tract of all
possible adverse effects and drug interactions from
these medications is becoming more difficult.
All antidepressants have potential side effects,
although not every one will experience all of them
or to same degree3. Serotonin re-uptake inhibitors
(SSRIs) are a family of antidepressants considered to
be the current standard of drug treatment for major
depression. Fluoxetine was the first selective serotonin
re-uptake inhibitor to be widely available for treatment
of depression and numerous other neuropsychiatric
disorders. Its attributes have been described in
numerous scientific papers, and it has been the subject
of a considerable volume of lay press. Fluoxetine is
generally safe and well-tolerated. Common adverse
events reported with the recommended dose of 20
mg/day are referable to the gastrointestinal system
and the nervous system. The approved dose range
is up to 80 mg/day, and when higher doses are used,
adverse events are more common4. It is an inhibitor of
cytochrome P450 (CYP) 2D6 and other CYP enzymes,
which increases the potential for drug interactions.
However, most of these are not clinically important.
These antidepressants have fewer adverse events
than the tricyclic antidepressants or MAOIs.5Among
all the side effects serotonin syndrome is a potentially
life threatening complication of SSRI therapy. The
syndrome is produced most often by the concurrent use
of two or more drugs that increase brainstem serotonin
activity and is often unrecognized without specific
nature of its symptomatology. The physiopathological
hypothesis is principally supported by excess
stimulation of the central (5HT1a) serotonin receptors.
This syndrome is characterized by alterations in
cognition, behavior, autonomic nervous system
function and neuromuscular activity5. The symptoms
can be: mild (may or may not concern the patient);
moderate (toxicity which causes significant distress
and deserves treatment, but is not life-threatening); or
severe (a medical emergency characterized by rapid
onset of severe hyperthermia, muscle rigidity and
multiple organ failure). Diagnosis of serotonin toxicity
is often made on the basis of the presence of at least
three of Sternbach’s 10 clinical features7. Prevention
of the syndrome and its early discovery is essential.

Serotonin Syndrome in a postoperative cardiac surgical patient

Several non-selective anti-serotonin treatments have
been tested without much success. Withdrawal of the
imputable drugs often resolves the symptoms within
24 hours. Symptomatic and supportive care remains
the pillar to treatment. While reviewing the literature
regarding the treatment of serotonin syndrome,
the authors gather some evidence suggesting the
efficacy of chlorpromazine and cyproheptadine in the
treatment of serotonin syndrome. The evidence for
cyproheptadine is less substantial, perhaps because
the dose of cyproheptadine necessary to ensure
blockade of brain 5-HT2 receptors is 20-30 mg, which
is higher than that used in the cases reported to date
(4-16 mg)8. Our patient responded to a dose of 20
mg cyproheptadine and 5mg diazepam.There are few
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case reports supporting serotonin syndrome caused by
fluoxetine but none in a postoperative patient or with
the use of fentanyl9,10.
Due to the increasing availability of agents with
serotonergic activity, physicians need to be more aware
of serotonin syndrome. The following case highlights
the complex nature in which serotonin syndrome can
arise, as well as the proper recognition and treatment
of a potentially life-threatening yet easily avoidable
condition. The authors also give importance to the fact
that history taking in a patient suffering from coronary
artery disease should emphasize on the antidepressant
medication intake.
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Anesthesia Experience In a Child Affected By
Congenital Cystic Adenomatoid Malformation
And Retinopathy Of Prematurity For Eye
Laser Procedure
- A Case Report -

Mohamad Said Maani Takrouri*, Abdulbaset Maghaireh**,
Mohammed Rushdi Obeidat**

Abstract
Congenital Cystic Adenomatoid Malformation or bronchopulmonary displasia (congenital
lung cysts disease) is a rare condition. Intrauterine death affect severe cases, those infants surviving
till birth lead a chronic course of respiratory illness amenable to corrective thoracic surgery or other
corrective measures for non pulmonary conditions. This report describes an experience with one
girl that needed anesthesia for congenital retinopathy’s laser treatment.
Key Words: Congenital Cystic Adenomatoid Malformation bronchopulmonary displasia,
Congenital retinopathy, Anesthesia: Sevoflurane, Ketamine.

Introduction
Congenital Cystic Adenomatoid Malformation (CCAM) was reviewed recently1. It was first
described in 19492. It is a rare congenital malformation of the lung representing 25% of congenital
lung malformations and 95% of congenital lung lesions2,3. This lesion occurs more often in males
(1.8:1), and is primarily unilateral, but may occur bilaterally4.
Associated anomalies are rare. Since the technological advancement of ultrasound examination,
CCAM has been increasingly diagnosed on routine prenatal examinations. Some CCAM lesions
present only at birth with respiratory distress symptoms but are confirmed by an abnormal chest
radiograph or a more definitive computed tomography scan. However, there are CCAM lesions
that are not identified on routine ultrasound examination, and present without symptoms at birth.
These lesions may not be identified until later in life.
When diagnosed perinatally with or without symptoms, most CCAM lesions are manageable
if proper assessment, diagnosis, and interventions took place. So, infants with the more severe
cases of CCAM are expected to survive1-4.
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Case Report
A 27 weeks gravid premature girl, weighing
1000 g at birth, delivered to G7 P6 +1 mother who
had eclampsia at 72 weeks of gestation. At the age
of 4 weeks the girl was intubated and ventilated for
26 days due to respiratory impairment. Later she was
diagnosed as a case of: (1) retinopathy of prematurity.
(2) Congenital bronchopulmonary displasia. No
other medical diseases were documented. She was
referred from peripheral hospital to ophthalmic unit at
King Fahad Medical City for laser surgery to control
congenital retinopathy. The girl was admitted to
the NICU, and investigated and found to have right
lung cyst. The treating physician asked an anesthesia
consultation for laser surgery.
Upon examination in her incubator, the patient
was breathing spontaneously, active and on oxygen
supplements 4 L per minute via mask. Auscultation
of the chest did not elicit abnormality. Vital signs;
HR:170 per minute. Chest was quite with breathing
sounds. Blood pressure: 85/40 mmHg. RR-35 m. She
was on oral feeding.
Laboratory investigations show: urea:1.4 mmo
-1
l . creatinine 19.0 µmol.l-1. K: 5.5 mEq.l-1 Na:
141 mEq.l-1 Hb: 11 g.dl-1 platelets:497 x10.e9.l-1
Coagulation profile pt:12.4, Aptt:40.1.
The pulmonologist who cared for the patient
advised that the lung cysts are small in size. A pediatric
surgical consultation for management of the lung cyst
obtained, and advised that there is no need for urgent
surgery, but advised that if pneumothorax develops
during laser surgery then immediate intervention
should take place.

Anesthetic management (18-8-2007):
Inhalational induction was done using
sevoflurane. Anesthesiologist took long induction
before laryngoscopy and tried intubation but found the
condition was not proper for intubation, the girl was
“fighting”, so since she was on sevoflurane inhalation
supplemental ketamine was given intravenously in
dose 0.5 mg kg-1. Atropine-0.1mg given as well then
suxamethonium-5 mg was injected, so the trachea was
intubated successfully. The respiration resumed with
the tube in place.
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Anesthesia maintained on sevoflurane 2% in air:
oxygen mixture.
Respiration was spontaneous with occasional
ventilatory manual support.
Finally at the one hour procedure, the girl was extubated
after she recovered completely and was sent back to NICU
on 4L O2 with SpO2 100%. Later on, she was discharged
to primary hospital on 28.8.2007 in good condition.
Fig 1
The patient on operating table before procedure and getting
supplementary oxygen

Discussion
The survival rate of extremely preterm infants
improved over the last years as a result of a better
prenatal and neonatal care mainly due to a greater
use of antenatal steroids, appropriate management in
the delivery room and in the initial care, surfactant
therapy, and better modalities of assisted ventilation.
However, this improvement in survival has not been
associated with an equal reduction in morbidity. In
fact, the frequency of bronchopulmonary displasia,
sepsis, poor growth, and neurological disorders in the
future may have increased.
Congenital cystic adenomatoid malformation
(CCAM).
Pulmonary sequestration, congenital lobar
emphysema (CLE) and bronchogenic cysts are all
congenital malformations of the lung that present
in imaging studies as abnormal air, air/fluid, or
fluid-filled cysts. This is a rare developmental, nonhereditary, hamartomatous abnormality of the lung
with adenomatoid proliferation of cysts resembling
bronchioles. It is usually unilateral with involvement
of a single lobe. In case series report from Japan5

Anesthesia In a Child Affected By Congenital Cystic Adenomatoid Malformation And
Retinopathy Of Prematurity

it stated that: 11 patients under 1 year old showed
respiratory distress with mediastinal shift but no
episodes of infection. In contrast, 13 of the 19 patients
over 1 year old had symptoms of recurrent infection
without respiratory distress.
Five patients over 1 year old were entirely
asymtomatic from birth.
In patients under 1 year old, cystic lesions were
discovered due to manifestation of respiratory distress;
and in patients over 1 year old signs of infection were
the most important clinical features.
Early recognition of these relatively rare
congenital cystic lung lesions would lead to the
immediate, proper surgical intervention.
The features of congenital lung cystic
malformations are: - Absence of bronchial cartilagen,
absence of bronchial tubular glands and presence of
tall columnar mucenous epithelium, overproduction of
luminal bronchiolar stricture, in the form of cysts of
various sizes.
To the naked eye, the affected lobe looks dark,
red, solid and bulky with surface bosses corresponding
to larger cysts.
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CCAM with severe respiratory dysfunction
from birth was reported and the anesthetic course was
dependent on sevoflurane inhalation and spontaneous
respiration. It was 5-day-old-boy with CCAM
underwent removal of a large cyst which was present
at lower lobe of right lung. Anesthesia was induced
slowly and maintained with oxygen and sevoflurane.
Severe airway obstruction occurred transiently by the
secretion from the lung cyst. Thereafter, the surgery
was completed safely and his postoperative course was
uneventful5.
A recent report describing a left pneumonectomy
performed on a six week-old female infant suffering
from respiratory distress related to cystic changes
affecting the entire left lung. Anesthesia was induced
with sevoflurane in oxygen and spontaneous ventilation
was maintained until intubation of the right main
bronchus was secured. the postoperative course was
uneventful. The pathological diagnosis was pulmonary
interstitial emphysema. In the reported case we are
presenting inhalation of sevoflurane took long and the
patient did not relax enough for intubation though high
concentration (6%) sevoflurane and three minutes has
passed. Ketamine supplement and suxamethonium
were used to secure the airway6.
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Asymptomatic Epiglottic Cyst: A Rare Cause
of unanticipated difficult intubation
Abraham Sonny*, Gururaj Nagaraj*
and R ashmi R amachandran *

Abstract
Cysts of epiglottis are rare. Following induction of anesthesia, asymptomatic cysts may lead
to unanticipated difficulty in ventilation or intubation or both and can be potentially life threatening
in such situations1,2.

Case Report
A 22 year old male diagnosed with acute appendicitis was planned for emergency
appendicectomy. Since a year, he was on regular inhalational salbutamol therapy for bronchial
asthma. Airway examination was unremarkable. Anesthesia was induced with thiopentone and
neuromuscular blockade achieved with vecuronium. No difficulty was encountered in mask
ventilation. However on direct laryngoscopy an approximately 3 cm x 3 cm globular yellowish
swelling was seen arising from vallecula and involving the epiglottis. The cyst completely
obstructed the view of the laryngeal inlet. Mask ventilation was resumed with 100% oxygen. Direct
laryngoscopy was again attempted with a Macintosh 4 blade by introducing the blade beyond
the lesion. With optimal external laryngeal maneuver, it was possible to visualize the posterior
commisure of the laryngeal inlet. A 7.0 mm cuffed tracheal tube was passed swiftly and airway
secured. At the end of surgery, anesthesia was discontinued. Neuromuscular blockade was reversed
and trachea extubated, once the patient was awake. No respiratory difficulty ensued postoperatively.
Subsequent course in hospital was uneventful. Further evaluation with soft tissue X-ray of the neck
and indirect laryngoscopy by otorhinolaryngologist (Fig. 1) revealed an epiglottic cyst.
Fig. 1
Lateral neck radiograph showing the soft tissue
shadow of the epiglottic cyst (black arrow) [left];
fiberoptic endoscopic view of the epiglottic cyst
[right].
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Laryngeal cysts have been studied and classified
by site, content and histology3,4 of which 10% are
epiglottic4. A majority of the epiglottic cysts presented
with stridor, failure to thrive (in newborn), cough,
dysphagia and foreign body sensation. Asymptomatic
epiglottic cysts are usually only discovered
incidentally
during
routine
otolaryngological
examination, direct laryngoscopy during induction
of general anesthesia or at post mortem. So, the
actual incidence of asymptomatic epiglottic cyst is
unknown. Epiglottic cysts could produce potential life
threatening situations by causing difficult to ventilate
and difficult to intubate scenarios after induction of
general anesthesia as reported previously5,6. These
situations were managed by awakening the patient5
after difficulty was encountered and by using flexible
fibreoptic bronchoscope to aid intubation6. Although
we encountered difficulty intubating the trachea in
this patient, mask ventilation was possible. In a patient

A. Sonny et al.

with known epiglottic cyst the method of choice for
securing the airway is awake fibreoptic intubation.
This patient had no symptoms suggestive of a
laryngeal cyst. However on direct questioning later
on, he did admit to occasional feeling of respiratory
obstruction on deep inspiration. There has been one
report of laryngeal cyst masquerading as bronchial
asthma7. It is a possibility that our patient was also
earlier misdiagnosed as bronchial asthma. Patients
with signs and symptoms of any respiratory pathology
should be thoroughly evaluated, by the attending
anesthesiologist, through specific symptom directed
questioning. In case of suspicion of any upper airway
pathology further evaluation by indirect laryngoscopy
should be performed. Such unsuspecting ways in
which laryngeal cysts present emphasizes that the
anesthesiologist should have a high level of suspicion
for any upper airway pathology, particularly in patients
presenting with history of airway disease.
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Anesthesia for gingivectomy and
dental extractions in a child
with I-Cell Disease
- A Case Report -

Abdul Kader M. Mahfouz* and G. George**

Abstract
I-cell disease (mucolipidosis II) is a rare metabolic disorder resulting from the deficiency of
a specific lysosomal enzyme, N-acetylglucosamine-1-phosphotransferease. Developmental delay
and growth failure are common presentations of I-cell disease. Psychomotor deterioration is rapid
and progressive. Some physical signs, such as hip dislocations, inguinal hernia, hepatomegaly,
joint limitation, and skin changes may be present at birth. Coarse facial features and skeletal
abnormalities become more conspicuous with time. The life expectancy of children with this
condition is poor, with death usually occurring around the fifth year. A case report of the anesthetic
management of gingivectomy with multiple dental extractions in a 5 years old Omani female,
with I-cell disease, is presented. The problems faced and their management during anesthesia are
described.

Introduction
I-cell disease (Mucolipidosis II) was first described by Leroy and DeMars in 19671.
It is an autosomal recessive, metabolic storage disorder due to a deficiency of the enzyme
N-acetyleglucoseamine-1-phosphotransferase, which is one of two enzymes involved in the
biosynthesis of mannose-6-phosphate2. This compound is a common marker enabling lysosomal
enzymes to be transported to the lysosomal compartment of all cells. Without the transferase,
lysosomal enzymes escape into the extra-cellular fluid resulting in marked elevation of lysosomal
enzymes in plasma3. This transferase deficiency, and consequent lysosomal depletion, results in
the accumulation of a number of macromolecules, mucopolysaccharides and mucolipids, in the
lysosome. This can be seen as coarse cytoplasmic granular inclusions in cultured skin fibroblasts
giving rise to the name ‘I-cell’ disease4.
The most common features of the condition are mental and physical retardation with typical
orofacial features. Infants with I-cell disease are typically underweight at birth, with muscle
hypotonia, and coarse facial features, the full clinical picture of the disorder presenting at between
6 and 8 months5. Other features include joint stiffness, dislocated hips and tight, thickened skin,
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umbilical and or inguinal hernia, hepatomegaly, aortic
insufficiency, and hazy corneas6. The typical orofacial
features in I-cell disease include: coarse facial features,
high, narrow forehead, puffy eyelids, epicanthal folds,
flat nasal bridge, anteverted nares, long philtrum,
prominent gingival hyperplasia and macroglossia. Due
to marked enlargement of the gingivae and alveolar
process, the lower part of the face usually has a ‘fishlike’ profile7. The gingival enlargement is progressive,
from 4 months of age, to the extent that when jaw
closure is attempted, contact is only made in the
posterior part of the mouth, giving rise to an apparently
open bite.
Diagnosis of the condition is often made in
retrospect as a result of physical and mental delay.
However, the presence of marked elevations of
lysosomal enzymes in the plasma is an accurate
diagnostic test for this disorder together with the
presence of large lysosomal inclusions in peripheral
lymphocytes3.
The life expectancy of children with I-cell disease
is poor, as death occurs between the fifth and seventh
year from recurrent upper respiratory tract infections,
bronchopneumonia and heart failure8. For children with
I-cell disease, the only therapeutic approach currently
available is bone marrow transplantation to supply a
source of structurally normal lysosomal enzymes9.
The anesthetic consideration in such cases
included a high risk of difficult intubation and
possibility of requirements of postoperative mechanical
ventilation after the end of surgical procedure.

Case report
An Omani female, 5 years and 11 months of age,
was referred to Al Nahdha Hospital (tertiary Hospital
for Oro-Maxillo-Facial services in Oman) from the
Genetic Clinic where she was being followed-up
regularly as a case of I-Cell Disease (Mucolipidosis
Type II). She was the second of three siblings. One
of them was well and free of the disease while the
other child died at the age of 1½ years due to the same
disease.
She had the history of chronic nasal discharge
and noisy breathing and also used to get recurrent chest
infections for which she was admitted to hospital twice
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and treated with antibiotics and nebulisation.
On this occasion she presented with generalised
gingival hyperplasia, poor oral hygiene and retained
roots of lower anterior teeth. She was admitted for
gingivectomy with multiple dental extractions under
general anesthesia.
On examination she was found to have: coarse
facies, a depressed nose, a prominent forehead, high
arched palate, widened wrists, a very large tongue,
carious teeth, hypertrophied gums, generalized
hypotonia, umbilical hernia, hepatomegaly and thick
skin. She weighed 7 kg and was noticed to have a
developmental delay. Examination of the heart and
lungs were unremarkable except for some conducted
sounds over the lungs.

Anesthesia Management
The child was premedicated with midazolam
3.5 mg orally, and atropine 150 µg orally half an hour
before the procedure. Due to the history of recurrent
chest infection and presence of conducted sounds over
the chest, the child was nebulized with salbutamol
solution 1 mg and ipratropium solution 75 µg half an
hour before the procedure as a prophylactic measure
against bronchospasm during anesthesia. The child
was kept fasting for 6 hours before the procedure with
a continuous IV infusion of dextrose 4.3% in 0.18 %
normal saline at the rate of 28 ml.hr-1.
On arrival in the operating theatre, routine
monitoring was commenced which included ECG,
non-invasive blood pressure (NIBP), pulse oximetry
(SPO2) and end-tidal CO2 tension (ETCO2).
General anesthesia was induced with sevoflurane
6% in oxygen. The patient’s airway became
progressively obstructed in spite of the use of an oropharyngeal airway size 1 and the jaw thrust maneuvre.
It was also not possible to assist her respiration with a
bag and mask. A size 2 LMA was introduced and this
successfully maintained the airway. Anesthesia was
deepened subsequently. Due to the risk of bleeding
from the planned surgery, endotracheal intubation
was deemed necessary to guard against the risk of
aspiration. After an adequate depth of anesthesia was
reached, laryngoscopy and intubation was attempted
after removing the LMA. Laryngoscopy was very
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difficult due to the stiffness of neck and it was not
possible to properly position the patient for intubation.
Because of this as well as the large tongue, the glottis
could not be visualised. The LMA was reintroduced
and another attempt of intubation was carried out with
a Miller blade instead of the Macintosh blade, but it
was still not possible to visualize the glottis. Once again
the LMA was reinserted to maintain the airway. After
instillation of vasoconstrictor nasal drops, intubation
was attempted using a paediatric (3 mm) fibre-optic
bronchoscope with a 4.5 mm uncuffed tracheal tube
mounted on it. This had to be abandoned due to nasal
bleeding from congested hypertrophied tissues and
large adenoids, as well as rapid desaturation after
removal of the LMA.
Finally, a sand bag was placed under the patient’s
shoulder to get some head extension and then the
tip of epiglottis could be visualized. Oral intubation
finally succeeded with a 4mm ID endotracheal tube
using a stylet, pushing the endotracheal tube behind
the barely visualised epiglottis. Correct positioning of
the tube was confirmed by auscultation of chest and by
capnography. The tube was secured by adhesive tape
and a throat pack was inserted.
Anesthesia was maintained with sevoflurane in
oxygen and nitrous oxide, with spontaneous respiration
using a modified Jackson-Rees circuit. The respiration
was assisted manually as required. At the end of the
surgical procedure, the throat pack was removed and
the pharynx cleared of secretions by suction. The
patient was extubated when fully conscious and the
recovery was uneventful.
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cervical movement and hypertrophy of nasal tissues,
tonsils and adenoids due to the presence of inclusion
bodies. As the children grow older the airway becomes
gradually more restricted as the initially swollen
passages become stiff and easily traumatized10.
Because of the poor growth potential, atrophied
muscles, hypotonia, poor compliance of the narrow
thoracic cage and recurrent chest infection, the baseline
respiratory status of these children is compromised and
this may explain the need of postoperative mechanical
ventilation in some cases11.
As general anesthesia is considered risky in
this disease, it is recommended that elective surgical
procedures be avoided as far as possible. If a procedure
is considered essential, it should be undertaken at
a major medical facility where pediatric anesthesia
and pediatric critical care services are available.
There should also be facilities to perform fibre-optic
intubation. A detailed explanation of the anesthetic risk
should be given to the parents12.
In the present case, the inability to maintain the
airway without the use of a laryngeal mask airway
limited the usefulness of the fibre-optic bronchoscope
as a tool of intubation. In addition, bleeding occurred
during a trial of fibre-optic intubation because of
hypertrophied adenoids and congested nasal passage.

Discussion

Although it was possible to maintain airway
patency with a LMA, it was considered unsafe to
perform the surgical procedure (gingivectomy and
dental extraction) with a LMA in situ due to the
risk of aspiration. FastTrack intubation using an
intubating LMA was not possible in this case due to
the unavailability of a suitable sized FastTrack LMA
which matching the body weight of the child.

Anesthetising a patient with I-cell disease
requires skill and should only be undertaken by an
experienced anesthetist. Many factors contribute to
difficult intubation including large tongue, limited

Many reports10-11 have mentioned the possibility
of difficult intubation as a risk factor during anesthesia,
but in this case the inability to maintain the airway was
an additional risk.
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Difficult passage of the endotracheal
tube and massive nasal bleeding
during awake nasal fiberoptic
intubation in a patient with
airway obstruction caused
by neck hematoma
- A Case Report -

Satoki Inoue, Yuko Fujimoto, Yasunobu Kawano
and H itoshi F uruya **

Summary
A 60 yr-old male underwent anterior cervical fusion under general anesthesia. Neck swelling
was observed at the next morning. Subsequently, emergent CT scanning was performed, which
revealed a retropharyngeal hematoma narrowing the upper airway and right anterior neck
hematoma significantly deviating the trachea and larynx. Nasal intubation was attempted but
difficult passage of the endotracheal tube counteracted this procedure. Immediately, massive nasal
bleeding occurred, which worsened the situation. Subsequently, oral fiberoptic intubation with
the aid of McCoy type laryngoscope was tried and intubation was barely established. The patient
was submitted to emergent evacuation of the hematoma. Reevaluation of the preoperative CT
images showed the nasal cavity narrowing because of widespread nasal mucosal swelling. It is
necessary to anticipate that nasal mucosal swelling and bleeding tendency due to impairment of
venous drainage can exist in such a case.

Introduction
Awake fiberoptic endotracheal intubation is the current gold standard of management in
cases of anticipated difficult intubation1. It is generally recognized that oral fibreoptic intubation is
more difficult to perform than nasal fibreoptic intubation2. However, nasal route should be avoided
depending on the situation3. We present a case of difficult passage of the endotracheal tube and
massive nasal bleeding during nasal fibreoptic intubation after failure of oral fibreoptic intubation,
when the patient was suffering from acute airway obstruction due to neck hematoma following
anterior cervical fusion.
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Case Presentation
Institutional review board approval and informed
consent were exempted because neither ethical
problem nor description to identify the patient was
included in this case report. A 170 cm, 70 kg, 60 yrold male with radicular pain in the right upper arm,
bilateral hands fine movement disturbance, and gait
disturbance as a result of disc prolapse at C5-6 level
underwent anterior cervical fusion under general
anesthesia. He was smoothly intubated with a common
laryngoscope and general anesthesia was maintained
with sevoflurane. The surgery took about 4 hours
without any significant event. He was extubated
immediately after the operation and transferred to the
neurosurgical word for postoperative care. However,
neck swelling was observed at the next morning and
emergent CT scanning was performed, which revealed
that retropharyngeal hematoma narrowing the upper
airway (Fig. 1), and the trachea and larynx significantly
deviated due to right anterior neck hematoma (Fig. 2).
O2 desideration with dyspnea was noted. After giving
the patient 5 mg diazepam, oral fiberoptic intubation
with the aid of laryngoscope was tried several times
but failed because of severe swelling of the tongue,
retropharyngeal soft tissue and upper airway. Oxygen
supply with a face mask was provided to keep the
O2 saturation above 90%. Nasal approach was also
attempted but difficult passage of the endotracheal
tube counteracted this procedure. Immediately,
massive nasal bleeding occurred, which worsened the
situation. Again, oral fiberoptic intubation with the aid
of McCoy type laryngoscope was tried and intubation
was barely established. The patient was submitted to
emergent removal of the hematoma. Reevaluation
of preoperative CT images showed the nasal cavity
narrowing because of widespread nasal mucosal
swelling (Fig. 3).

Discussion
The two most common causes of airway
obstruction after cervical spine surgery which have
been reported are neck hematoma and prevertebral soft
tissue swelling4-6. Therefore, this case might have been
predictable.
Neck hematoma as seen in figures 2 and 3 seemed
to disturb venous drainage from facial and cranial

Satoki Inoue et al.

Fig. 1
Retropharyngeal hematoma was narrowing
the upper airway

Fig. 2
The trachea and larynx significantly deviated due
to right anterior neck haematoma

Fig. 3
The nasal cavity narrowed because of widespread
mucosal swelling

nasal fiberoptic intubation and bleeding

circulations. Facial and brain swelling or edema can be
observed after bilateral internal jugular vein ligation7.
As severe swelling of the tongue, retropharyngeal soft
tissue and upper airway happened in the present case,
it is reasonable to suppose that severe nasal mucosal
swelling was induced by the same mechanisms. We
attempted nasal intubation because oral fibreoptic
intubation is recognized to be more difficult to perform
than nasal fibreoptic intubation2. However, we should
have realized that difficult passage of the endotracheal
tube because of mucosal swelling and bleeding
tendency due to venous hypertension should exist in
such a case.
LMA devices might be worth while to be
attempted, however, it might be difficult to obtain
inserting space in the oral cavity because of severe
swelling of the tongue, retropharyngeal soft tissue and
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upper airway. Recently, Shakespeare et al reported that
decompression of the airway by opening of the surgical
incision may facilitate intubation of the trachea in
patients who develop neck hematomas after carotid
endarterectomy8. In this case, opening of the surgical
incision might have improved the situation effectively.

Conclusion
We encountered difficult passage of the
endotracheal tube and massive nasal bleeding during
nasal fibreoptic intubation in the patient were suffering
from acute airway obstruction due to neck hematoma
following anterior cervical fusion. We need to know
that nasal mucosal swelling and bleeding tendency due
to impairment of venous drainage can exist in such a
case.
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COMPARISON OF THE AIRTRAQ TM, AIRWAY
SCOPE TM, AND DISPOSABLE MACINTOSH
LARYNGOSCOPE BLADE
TOMOKI NISHIYAMA*

Abstract
Background: The present study was performed to 1. compare usefulness of the AirtraqTM (ATQ)
and the Airway ScopeTM (AWS) with the Macintosh laryngoscope (MAC), 2. compare usefulness
of the ATQ with the AWS, 3. compare usefulness of the AWS with the tip of the blade under the
epiglottis as recommended by the manufacturer (AWS-Miller) and the AWS with the tip of the
blade in the vallecula as the MAC (AWS-MAC), in tracheal intubation by expert anesthesiologists.
Methods: One hundred and twenty patients were divided into the ATQ, AWS-Miller, AWSMAC, and the MAC groups of 30 patients each. Intubation was performed by expert anesthesiologists.
How many attempts were necessary (number of the attempts), and the time required for successful
tracheal intubation (intubation time) were compared among the four groups.
Results: In patients with Cormack and Lehane classification 1 and 2, the number of attempts
was significantly larger in the AWS-Miller group than MAC and ATQ groups, and intubation time
in the AWS-Miller group was significantly longer than those in the ATQ and MAC groups. In
patients with Cormack and Lehane classification 3, intubation time was significantly shorter in the
ATQ group than that in the MAC group.
Conclusions: The MAC and ATQ were better than the AWS-Miller for patients with easy
intubation, while the ATQ was better than the MAC for difficult intubation when the expert
anesthesiologists did the intubation.

Introduction
Recently, many devices for intubation have been developed, especially those that can observe
the glottis using camera or some other methods. In those devices, the AirtraqTM (ATQ, Prodol
Meditec S.A., Vizcaya, Spain) and the Airway ScopeTM (AWS, Pentax, Tokyo, Japan) have similar
design which provide a view of the glottis without the alignment of the oral, pharyngeal and tracheal
axes in one line to visualize the glottis directly unlike the Macintosh laryngoscope (MAC)1,2. Many
studies have been performed to compare ATQ or AWS with the conventional reusable MAC3-7.
However, only one study of comparison between ATQ and AWS was performed8.
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In addition, one of the important characteristics
of these devices is that the ATQ and the blade of the
AWS (INTLOCKTM) are disposable (single use),
reducing the risk of infection. It is difficult to remove
all proteinaceous material from reusable laryngoscope
blades during cleaning and sterilization9. Therefore,
the guidelines of the Association of Anaesthetists
of Great Britain and Ireland state that single use
intubation aids should be used wherever possible10,
especially in emergency cases. However, certain single
use laryngoscope blades provide inferior intubating
conditions compared to reusable blades11. Therefore,
the ATQ and AWS should be compared with single use
MAC blades, not with the reusable metal blades, while
all the comparative studies used a metal reusable blade
to compare it with ATQ or AWS3-7.
A lot of studies have focussed on how easily
the beginners can intubate with these new devices4-6.
However, in emergence cases, usually not the beginners
but the specialists who are already familiar with MAC,
intubate patients. Therefore, to replace for the MAC,
these devices must be useful even for the specialists.
The ATQ is designed to use as a MAC blade
(with the tip of the blade in the vallecula), and the
AWS is designed to use as a Miller blade (with the tip
of the blade under the epiglottis), while the AWS is
also available as a MAC blade.
The present study was performed to 1.compare
the ATQ and the AWS with the MAC, 2. compare the
ATQ with the AWS, 3. compare the AWS with the tip
of the blade under the epiglottis as recommended by
the manufacturer and the AWS with the tip of the blade
in the vallecula as the ATQ or MAC, with regard to
the success rate of and time required for intubation by
expert anesthesiologists.

Patients and Methods
After the approval of the ethics committee of
the hospital and informed consent from patients, 120
patients with ASA physical status I or II scheduled for
general anesthesia aged 30 to 70 years were enrolled in
the present study. Those who had a history of surgery
or any other diseases of neck and face were excluded.
Patients were randomly divided into the ATQ group (30
patients), the AWS with the tip of the blade under the
epiglottis group (AWS-Miller, 30 patients), the AWS
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with the tip of the blade in the vallecula group (AWSMAC, 30 patients), and the disposable MAC (Penlon
Crystal polycarbonate clear plastic laryngoscope No.3,
Penlon, Abingdon, UK) group (30 patients) by a sealed
envelop method.
Without any premedication, when patients came
into the operating room, Mallampati classification was
performed. Anesthesia was induced with midazolam,
propofol and fentanyl. Vecuronium was used as a muscle
relaxant. At first, using the reusable conventional metal
MAC (Penlon standard Mac 3, Penlon, Abingdon,
UK), Cormack and Lehane classification was checked
and 4 % lidocaine 2 to 4 mL was sprayed into the
trachea. One minute later, tracheal intubation was
performed with one of the devices. Clear endotracheal
tube (Portex soft-seal cuff clear tracheal tube, Smiths
Medical, Kent, UK) was intubated. The study was
performed by expert anesthesiologists who are familiar
with MAC and learned how to use ATQ and AWS with
some clinical experiences for these devices.
How many attempts were necessary (number
of the attempts), and the time required for successful
tracheal intubation (intubation time) were compared
among the four groups. The intubation time was
defined as the time from opening the mouth to confirm
the location of the tube after connecting the tracheal
tube to the anesthesia circuit and inflating the cuff.
When the attempts failed, the reason was checked. If
the fourth attempts failed, it is judged as failed and
changed to another method. Patients in each group
were further divided into subgroups by the Cormack
and Lehane classification. The patients with the
Cormack and Lehane classification 4 were excluded
from the study.
Data were expressed as number of the patients,
number of attempts, mean ± SD, or median and range.
Statistical analysis was performed with the factorial
analysis of variance (ANOVA) followed by Student
Newman Keuls test as a post-hoc analysis for age,
body weight, and height, chi-square test for gender and
the reason of the repeated attempts of intubation, and
Kruskall Wallis test followed by the Mann-Whitney U
test for intubation time, Mallampati, and Cormack and
Lehane classifications, and number of the attempts. A
p value less than 0.05 was considered to be statistically
significant.
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Results

Discussion

No differences were observed in the backgrounds,
Mallampati, and Cormack and Lehane classification,
number of attempts and intubation time among the
four groups (Table 1). In patients with Cormack and
Lehane classification 1 and 2, the number of attempts
was significantly larger in the AWS-Miller group than
MAC and ATQ groups (Table 2), and intubation time
in the AWS-Miller group was significantly longer
than those in the ATQ and MAC groups (Table 2). In
patients with Cormack and Lehane classification 3,
the number of attempts was not different among the
groups (Table 2), and intubation time was significantly
shorter in the ATQ group than that in the MAC group
(Table 2). The reasons for repeated attempts were bad
views by secretions, and failure to advance the tube
into the trachea by directing the tube to the arytenoids
cartilages or some other wrong places. No differences
were found in the reason of repeated attempts among
the groups in Cormack and Lehane classification 1 and
2, but the bad views by secretions were significantly
larger in the ATQ group than in the MAC group in
Cormack and Lehane classification 3 (Table 3).

The results of the present study indicate that
when expert anesthesiologists performed intubation, 1.
In the patients with Cormack and Lehane classification
1 or 2, MAC and ATQ were better than the AWSMiller. 2. In the patients with Cormack and Lehane
classification 3, the ATQ was better than the MAC.
The AWS-Miller and AWS-MAC had no statistically
significant differences.
One of the weak points of this study is that this
is not a blind study, but it is impossible to perform
this kind of the study as a blind one. The patients with
Cormack and Lehane classification 4 were excluded
from the study because for those patients intubation
with MAC and bring the blade of the ATQ or AWS
to the appropriate position were quite difficult. One
more is that the anesthesiologists had significantly
fewer experiences with the ATQ and AWS than with
the MAC. This is, however, inevitable when testing
new devices, and MAC could be interchanged to new
devices only when specialists can use these devices
better than the MAC with only a few practices.
The ATQ is reported to require less operator

Table 1
Demographic data

Cormack 1

Cormack 2

Cormack 3

ATQ

AWS-MAC

AWS-Miller

MAC

Male/Female

10/8

8/8

9/10

12/8

Age (years)

57 ± 10

55 ± 9

52 ± 8

54 ± 9

Body weight (kg)

63 ± 9

60 ± 8

61 ± 8

62 ± 7

Height (cm)

164 ± 9

162 ± 6

161 ± 7

162 ± 6

Male/Female

6/6

7/5

5/4

5/6

Age (years)

60 ± 10

57 ± 8

53 ± 9

54 ± 8

Body weight (kg)

64 ± 8

59 ± 9

60 ± 10

61 ± 10

Height (cm)

165 ± 10

161 ± 9

162 ± 8

161 ± 9

Male/Female

4/2

3/3

5/3

2/2

Age (years)

57 ± 11

54 ± 9

54 ± 11

57 ± 9

Body weight (kg)

65 ± 9

61 ± 8

59 ± 9

57 ± 9

Height (cm)

165 ± 10

161 ± 8

161 ± 6

161 ± 7

Number of the patients or mean ± SD is shown. ATQ, Airtraq; AWS-MAC, Air way scope with the tip of the blade in the vallecula;
AWS-Miller, Air way scope with the tip of the blade under the epiglottis; MAC, disposable Macintosh laryngoscope blade. No
significant differences were observed among the four groups in each Cormack grade.
M.E.J. ANESTH 21 (1), 2011
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Table 3
Reason of repeated attempts of intubation
ATQ

AWS-MAC

AWS-Miller

MAC

Bad view by secretions

0

1

3

0

Failure to advance tube

1

3

8

0

Bad view by secretions

1

3

3

0

Failure to advance tube

1

4

3

0

3*

3

1

0

Cormack 1

Cormack 2

Cormack 3
Bad view by secretions

Failure to advance tube
2
5
3
6
Number of the patients is shown. ATQ, Airtraq; AWS-MAC, Air way scope with the tip of the blade in the vallecula; AWS-Miller, Air
way scope with the tip of the blade under the epiglottis; MAC, disposable Macintosh laryngoscope blade; *: P < 0.05 vs. MAC.

skill, and may therefore be a superior device for
teaching the skills of tracheal intubation compared
to conventional direct laryngoscopes4. In the study
using medical student with 6 months interval, tracheal
intubation skills declined markedly with both ATQ and
MAC5. However, the ATQ continued to provide better
intubating conditions, resulting in greater success
of intubation, with fewer optimization maneuvers

required, and reduced potential for dental trauma,
particularly in the difficult laryngoscope scenarios
than the MAC5. The AWS was also compared with
the MAC by nurses without experience of tracheal
intubation; the AWS was more useful than the MAC
as it provided quicker and easier tracheal intubation6.
Therefore, both the AWS and ATQ are easier to learn
than the conventional intubation by the MAC for the

Table 2
The number of attempts and intubation time
Cormack 1

Intubation time
Cormack 2

Intubation time
Cormack 3

Attempts number

ATQ

AWS-MAC

AWS-Miller

MAC

1

17

12

11*

20

2

1

3

6

0

3

0

1

2

0

4

0

0

0

(sec)

38 ± 12

45 ± 18

1

10

7

4*

11

2

2

3

4

0

3

0

2

1

0

4

0

0

0

(sec)

38 ± 14

49 ± 14

1

2

1

5

0

2

3

2

2

2

3

1

3

1

1

4

0

0

0

1

59 ± 21

58 ± 17

0
*, +

30 ± 10

0
*, +

35 ± 11

Intubation time
(sec)
49 ± 19*
62 ± 30
51 ± 19
73 ± 28
Number of the patients or mean ±SD is shown. ATQ, Airtraq; AWS-MAC, Air way scope with the tip of the blade in the vallecula;
AWS-Miller, Air way scope with the tip of the blade under the epiglottis; MAC, disposable Macintosh laryngoscope blade; *: P < 0.05
vs. MAC; +: P < 0.05 vs. ATQ.
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beginners, while those studies used manikin, which is
different from clinical practice where secretions may
have some effects on intubation condition as shown in
the present study. The present study showed that when
secretions existed, the view of the ATQ and AWS was
interfered with, while the direct view with the MAC
was less disturbed. For the specialists, MAC and ATQ
were better than the AWS-Miller in the Cormack and
Lehane 1 and 2 patients, which was different from
other studies tested by beginners where the MAC was
the most difficult4-6.
The present study showed some differences
between the intubation condition with the ATQ and that
with the AWS. In patients with Cormack and Lehane
classification 1 or 2, our study shows that intubation
with ATQ was easier than with AWS-Miller. One of the
reasons might be that with the AWS the tube should be
directed to the marker at the right upper field of the view
screen, while with the ATQ the tube could be directed
to the center of the view. We, anesthesiologists, usually
advance the tube in the center of our eye field, which
makes it difficult to advance the tube into the right
upper field. In the study by Suzuki et al., tracheal tube
impingement onto the arytenoids cartilages during
intubation was observed in 4% with the AWS but was
easily managed by adjusting the blade direction12.
That might be the reason why AWS took longer time
for intubation. In addition, we anesthesiologists are
familiar with the MAC but not with the Miller blade.
Therefore, using the AWS-Miller made the intubation
time longer.
In the patients with Cormack and Lehane
classification 3, the ATQ was better than the MAC.
Therefore, for difficult intubation, the ATQ is useful.
The AWS had CCD camera at 2.5 cm from the
tip, but the lens of the ATQ was at 4 cm from the
tip. Therefore, the ATQ can give a wider view than
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the AWS. That might be one of the reasons of the
superiority of the ATQ than the AWS in the present
study. However, the screen is fixed on the top of the
ATQ while it is movable in the AWS. Therefore, with
the ATQ the view is obtained only after insertion of
the blade under the tongue, while with the AWS the
view is obtained from the start of insertion of the
blade. For some patients with difficult orientation of
the epiglottis, the AWS may be better to find it out.
The width of the blade was 18 mm in both AWS and
ATQ used in the present study. In patients with small
mouth, it is difficult to insert the blade into the mouth13,
while we did not have such patients. This is one of the
problems for both devices especially in emergency
cases intubated without any anesthetics and muscle
relaxants, while the ATQ has small blade with the
width 16 mm8.
There appears to be less potential for trauma to
the teeth and upper airway with the ATQ3, while no
trauma was observed in the present study with any
devices. Compared with the MAC, the AWS produced
less movement of upper C spine for intubation in
patients with a normal C-spine14. The ATQ resulted
in less stimulation of heart rate following tracheal
intubation in comparison with the MAC15. These
findings probably reflect the fact that the ATQ and AWS
provide a view of the glottis without the need to align
the oral, pharyngeal and tracheal axes, and therefore
requires less force to be applied during laryngoscopy15.
The present study did not examine these points, while
these are great benefits of the ATQ and AWS.
The present study showed that the MAC and ATQ
were better than the AWS-Miller for patients with easy
intubation, while the ATQ was better than the MAC for
difficult intubation when the expert anesthesiologists
intubated.
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PLACEMENT OF A DOUBLE LUMEN TUBE IN
A PATIENT WITH DIFFICULT INTUBATION
DUE TO ANKYLOSING SPONDYLITIS
- A Case Report -

Lale Karabiyik*, Emine Altinay*
and N urdan B edirli ***

Abstract
During insertion of the double lumen tube in patients with ankylosing spondylitis,
cervical neutral position should be maintained to avoid vertebral and spinal injuries. Although
flexible fiberoptic bronchoscopic intubation is the gold standard, available FOB size is not
compatible with that of the endobronchial lumen of the double lumen tube. This problem
should be solved according to institutional capabilities. In this report we present a case of
insertion of double lumen tube in neutral position using flexible fiberoptic bronchoscope and
airway exchanger catheter in a thoracotomy patient with extremely limited neck mobility due
to ankylosing spondylitis.
Key Words: Difficult airway, ankylosing spondylitis, flexible fiberoptic bronchoscopic
intubation; lung separation, double lumen tube; equipment, airway exchange catheter.

Introduction
Many thoracic operations often necessitate one lung ventilation (OLV) to enhance surgical
view and lung separation. One-lung ventilation in a thoracic surgical patient can be achieved
with the use of a double-lumen tube (DLT) or an independent bronchial blocker1. However, in
practice, due to their double curved shapes and wide external diameter, DLTs are more difficult
to insert than standard single-lumen tubes. Flexible fiberoptic bronchoscope (FOB)2,3, airway
scope4, trachilight5, bronchial styler3, lighted styler6, blockers, proseal laryngeal mask7, and
elective tracheostomy8 were previously used with success in cases where intubation with DLT
was difficult. Patients with difficult intubation further complicate endobronchial intubation with
DLT, an already challenging process for the thoracic surgery anesthesiologist, especially those
with inadequate experience1-9,10.
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Ankylosing spondylitis (AS) involving the
cervical spine can result in a decrease in mobility and
total fixation in severe cases. The cricoarytenoid joints
and temporomandibular joints may also be involved
resulting in a difficult airway, which may not be evident
in conventional airway scoring systems. In severe
cases, cervical spine and atlantooccipital articulation
mobility are reduced and the cervical and thoracic
vertebrae remain fixed in flexion position. This portion
of the spine is also the most susceptible to fracture,
particularly in hyperextension, an event that could
lead to damage to cervical spinal cord during airway
management maneuvers. Intubation is complicated by
limited head and neck mobility due to the fusion of
joints. Patients in such conditions should be intubated
while maintaining neutral position of the head and
neck, and awake fiberoptic intubation is always the
safest option11.
In this case report, placement of DLT in neutral
position using FOB and airway exchange catheter in
a thoracotomy patient with extremely limited neck
mobility due to ankylosing spondylitis is presented.

Case report
A 58-year-old man with AS, diagnosed 25 years
ago, was scheduled for elective lung surgery in the
lateral decubitus positin. He had limitation of mobility
of the head and neck in flexion, extension and rotation.
The thyromental distance was 5 cm and mouth
opening was 2.5 cm. Mallampati classification was 4.
Moreover, he had a history of coronary artery disease,
hypertension and renal insufficiency.
The patient was placed on the operating table
in a half sitting position after the operating table
was adjusted and padding was added. Standard
monitorization were applied before induction.
Airway was topically anesthetized with lidocaine 5%
(Xylocain Spray Pump 100 mg 50 ml, Astra Zeneca)
for awake intubation. He was preoxygenated with
100% oxygen for 5 minutes. Sedation was achieved
with bolus iv infusion of midazolam 2 mg, and then
remifentanil 0.01 µg/kg/min was infused. Since
the available FOB was not compatible with the 39
Fr left-sided double lumen tube, an 9.5 mm singlelumen endotracheal tube was successfully introduced
over a FOB, and the bronchoscope was removed.
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Propofol 2 mg/kg and atracurium 0.5 mg/kg iv were
administered to ease the passage of the tube through
the vocal cords. Anesthesia was maintained with an
infusion of remifentanil 0.2 µg/kg/min and propofol
4-10 mg/kg/h. As selective ventilation was required
during surgery, a well-lubricated 14 Fr/83 cm airway
exchange catheter (Cook Airway Exchange Catheter
with Rapi-Fit® Adapters, Cook Incorporated, USA)
was inserted into the single-lumen tube until it
reached above the carina. After the single-lumen
tube was removed, a lubricated left-sided 39 Fr
DLT (Broncho-Cath, Mallinckrodt Medical Athlone,
Ireland) was advanced into the trachea through
the tube exchanger catheter. After this catheter was
withdrawn, DLT was advanced into the left main
bronchus without guide. The correct position of DLT
was confirmed by auscultation. During this procedure,
oxygen saturation was maintained at more than 95%.
Insertion was uncomplicated and selective ventilation
was satisfactory.

Discussion
Ankylosing spondylitis produces a rigid spine that
restricts neck movement, and thus, direct laryngoscopy
and tracheal intubation may be impossible. Patients
with AS are also prone to spinal fractures even at
minor movements, especially extension, resulting in
neurological deficit and even death9,11. Due to their
size and configuration, the insertion of DLTs into the
trachea is more difficult than the insertion of singlelumen endotracheal tubes. When the separation of
lungs is strictly indicated, despite the presence of
a difficult airway, awake intubation with fiberoptic
bronchoscopy can be attempted with DLT or with
single-lumen tube1-9,10. The FOB available in our
department was not compatible with the endobronchial
lumen size of the DLT; therefore, taking into
consideration the equipment available, we initially
performed endotracheal intubation with a single-lumen
tube using FOB.
In the event that intubation is achieved with
a single-lumen tube; it is recommended that either
an endobroncheal blocker is inserted through this
tube or exchanged with a DLT12. In our case, we
preferred the latter due to availability of an exchange
catheter of a size and length that could pass through

PLACEMENT OF A DOUBLE LUMEN TUBE IN A PATIENT WITH DIFFICULT INTUBATION DUE TO
ANKYLOSING SPONDYLITIS

the endobrochial lumen of the DLT considered for
exchange. This exchange was planned to be conducted
through an airway exchange catheter and successfully
executed. Tracheal laceration after the use of an
airway exchange catheter for DLT placement has been
reported previously13. In our case, the catheter used for
tube exchange was of sufficient length and atraumatic
soft-tipped, and no complications were observed after
these procedures.
Although intubation with DLT is recommended
using FOB, single-lumen tube intubation in our case
was achieved through FOB without laryngoscopy
because small-caliber FOB was unavailable in our
department. The standard single-lumen tube was then
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exchanged for a DLT by using the tube exchanger
catheter. Neutral position of fixed thoraco-cervical
vertebrae was maintained throughout these attempts.
To our knowledge, this case is the first evaluating the
intubation of DLT in As patients with difficult airways.
In conclusion, the clinician should be able to
master different methods of lung separation and
become familiar with the devices available for difficult
cases, especially when a small-caliber fiberoptic
bronchoscope is unavailable. Methods to overcome the
difficulty of intubation with DLT should be developed
within the frame of practitioner’s experience and
facilities of each institution.
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Unusual Malposition of Dialysis Catheter in
the Left Internal Mammary Vein
- A Case Report -

H. Ghafoor*, SH. Fatimi** and M. Ali***

Abstract
Malpositioning of intravascular catheter is a known complication. We describe a case of a
pregnant lady in whom dialysis catheter was inserted through the left internal jugular vein (IJV).
It was molpositioned in the left internal mammary vein (IMV) which is very unusual site for a
dialysis catheter. It was detected by chest X-Ray and confirmed by venography.
Key words: Dialysis, intravascular catheter, malposition, venography, internal mammary
vein.

Introduction
Cannulation of IJV for placement of dialysis catheter is usually done for hemodialysis in
patients with end-stage renal disease. Malposition of central venous pressure (CVP) catheter is a
known complicaton. Accidental malpositioning of central venous catheter into the IMV is reported
but literature on accidental malpositioning of dialysis catheter into internal mammary vein is
very rare. We report a rare malposition of hemodialysis catheter into left IMV during left IJV
cannulation, which was recognized on venography.

Case report
We describe a case of 19 weeks pregnant woman, a known case of systemic lupus erythematosis
(SLE). She had a missed abortion and presented in emergency with sepsis. She was intubated
and put on ventilator in the intensive care unit. She went into renal failure and hemodialysis was
planned. Left sided IJV cannulation was attempted because already there was a CVP line in the
right IJV. Anatomical landmark technique was used. After confirmation of free venous blood flow
on aspiration through locator needle, a guide wire was passed; the operator found no difficulty
in passing the guide wire. Dialysis catheter (12 French diameter) was passed over the guide wire
(Seldinger’s technique). Some resistance was found in inserting the dialysis catheter beyond the
14 cm mark. On aspiration we had a very little back flow of blood but saline could be easily
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injected through the catheter. X-Ray of chest ‘anterior
posterior view’ was done which showed the dialysis
catheter running straight down on the left side of the
chest instead of going to the right side towards superior
vena cava (Fig. 1). Initially it was suspected that
the patient might have had a left superior vena cava
and the catheter was placed in it. In order to define
the anatomy and position of the catheter, intravenous
contrast dye was injected through the dialysis catheter
and was flushed with 20 ml of normal saline, and chest
x-ray was done simultaneously which showed the
dialysis catheter in the left IMV. Although IMV is a
small diameter vein, it was not ruptured by the dialysis
catheter as evident by contrast dye flowing from the
left IMV through a communicating vein to the right
IMV (Fig. 2). The catheter was removed and a new
catheter was inserted successfully through the right
femoral vein. Patient had no other complications in
either procedure.

Discussion
Malposition and other complications following
central venous catheterization depend mainly on the
site of venous approach. Catheter malposition during
cannulation of IJV occurs only in 2% of cases1. Most
reported malpositions and other complications are
related to the left IJV cannulation. There are case
Fig. 1
Chest X-Ray ‘anterior posterior view’ showing dialysis
catheter running straight down on the left side, pointed out by
arrows (→). CVP line is also visible on the right side in the
superior vena cava.
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reports of inadvertent placement of a jugular venous
catheter into the left superior intercostal vein1, left
pericardiacophrenic vein2, accessory hemiazygos
vein3, azygos arch4 and it can even go to the
contralateral brachiocephalic vein5; but malposition of
dialysis catheter in the left IMV is very rare6. Internal
mammary veins drain into the brachiocephalic vein
behind the sternal end of the clavicle and the first costal
cartilage. It receives the anterior intercostal veins and
some abdominal branches and travels along the border
of the sternum to drain into the brachiocephalic vein.
The orifice of the left IMV is more remote from the
right-sided veins; it can only be entered by a catheter
coming from the left brachiocephalic vein. In patients
with portal hypertension, portal to systemic collateral
circulation dilates the IMV and thus have a higher risk
of malpositioning of the catheter. Our patient had no
signs of portal hypertension. Chest pain was reported as
the only clinical sign of IMV cannulation7. Our patient
was artificially ventilated and sedated so chest pain as
a sign of catheter malposition could not be detected.
Free flow of blood on aspiration through the catheter
is considered as an evidence of proper intravascular
placement of catheter. In our case there was little
back flow of blood through the dialysis catheter but
aspiration of blood through catheter does not guarantee
the correct placement in a large blood vessel5. Early
recognition and management of malpositioned central
Fig. 2
Chest X-Ray ‘anterior posterior view’ after injection of
contrast dye which is flowing from left IMV through a
communicating vein to right IMV, pointed out by arrows (→).
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venous catheter can prevent serious complications.
Chest radiograph is considered necessary after IJV
cannulation8; it helps in identifying the malposition
and repositioning of the catheter. Failure to detect the
malposition of the catheter can occur in the absense of
a post-procedural check radiograph9. Sometime a plain
radiograph alone does not clearly define the anatomy
and malposition10, so in that case contrast injection
and simultaneous radiography is helpful11. In our
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case venography was helpful in detecting the catheter
malposition. Other available option to detect catheter
malposition is computerized tomographic scan.
In conclusion, catheter malposition in the left
internal mammary vein, although rare, but can happen
during left internal jogular vein catheterization.
Venography can be helpful in case of suspicion of
catheter malposition.
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