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EdIToRIAl

TO REVERSE OR NOT TO REVERSE, 
DO WE STILL NEED TO ASK 

THIS qUESTION?

mARIE T. AOuAD1

Despite the plethora of articles studying the adequate type and timing of reversal of 
neuromuscular blockade at the end of surgery, some controversy remains regarding the need for 
routine reversal with neostigmine despite potential deleterious effects of the latter on muscle 
strength. A recent report by Murphy et al on the administration of neostigmine after spontaneous 
recovery of the train-of-four (TOF) ratio of 0.9 to 1 sheds some light on a topic that poses often a 
clinical dilemma to the practitioner1. The administration of neostigmine after full recovery from 
neuromuscular blockade (NMB) has been an ongoing source of debate in the anesthesia literature. 
While some authors advocate for its routine use2, others caution against this practice based on 
the fact that the administration of neostigmine in this setting might induce weakness and airway 
collapsibility3,4. Murphy’s study mimics real life scenarios and is clinically oriented while some 
studies advocating against the use of neostigmine after full recovery for its deleterious effects 
on muscle power are purely experimental3,4. In addition to measuring TOF ratios, Murphy et al 
performed a thorough muscle strength assessment using a comprehensive set of signs and symptoms 
where they failed to demonstrate any negative effect of neostigmine. Also, TOF recordings did 
not show any fade as in previous studies5, but rather an increase in TOF ratios to values above 1. 
Therefore, studies showing neostigmine-induced weakness using experimental settings may not 
translate into measurable clinical consequences in a purely clinical setting. Neostigmine-induced 
weakness demonstrated in healthy volunteers may be transient and of no clinical consequences in 
real clinical scenarios.

Some authors also caution against the use of sugammadex in combination with neostigmine 
based on the fact that sugammadex produces full recovery and therefore, prepares the ground for 
neostigmine-induced muscle weakness6. This general statement seems to be unjustified. At times, 
reversal with neostigmine might prove to be insufficient7. Therefore, a rescue dose of sugammadex 
may be very useful to achieve full recovery and the clinician should not be afraid of complementing 
reversal with sugammadex on the assumption that it will be followed by neostigmine-induced 
weakness. Another situation where combination of neostigmine and sugammadex might prove to 
be useful is in the setting of budgetary constraints8. Using half dose of sugammadex may bring the 
level of paralysis to a shallower level that is amenable for reversal with neostigmine.

1 M.D. American University of Beirut Medical Center, Beirut, Lebanon.
 Corresponding Author: Marie T. Aouad M.D. Professor of Anesthesiology, Department of Anesthesiology, American 

University of Beirut edical Center. P.O. Box: 11-0236, Beirut Lebanon. Tel: +9611350000. E-mail: mm01@aub.edu.lb



126 MARIE T. AOUAD

Murphy’s report showed TOF ratios of less than 
0.9 to be present in 21% of the patients after a dose 
of one ED95 of rocuronium and an average duration 
of anesthesia of 163 min. Therefore, it reinforces the 
concept that residual muscle paralysis remains a much 
more serious clinical problem than the theoretical 

neostigmine-induced weakness. It also provides the 
clinician with the flexibility of using and combining 
reversal agents to address specific clinical scenarios 
while bearing in mind that neostigmine-induced 
weakness after low to moderate doses of neostigmine 
is probably not a clinically relevant problem.
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SCIEnTIFIC ARTIClES

COMBINATION OF PSOAS COMPARTMENT 
AND SCIATIC NERVE BLOCKS VS SPINAL 

BLOCK FOR INTERTROCHANTERIC 
FRACTURE SURGERY

EvANgELIA NEOu1, NIkOLAOS FyRFIRIS2, 
CONSTANTINOS kATOuNIS3, kONSTANTINOS bARkAS4 

AND PANAgIOTIS g. TSAILAS5

Abstract

Background: In this study, we examined the feasibility and efficacy of the combination of 
sciatic nerve block (SB) and Psoas compartment block (PCB) in the perioperative management of 
intertrochanteric fractures in elderly patients.

Methods: This is a prospective randomized study of 50 consecutive patients diagnosed with a 
femoral intertrochanteric fracture. Twenty-five patients received spinal anesthesia and twenty-five 
patients received sciatic and psoas block. Standard monitoring was applied. Time for performing 
the blocks, time to achieving block, operation time, time to the first request for analgesia and the 
fluid needs were calculated and compared between the two groups.

Results: Demographics according to ASA physical status, age, sex, and weight were not 
significantly different between the two groups. The duration for performing the spinal anesthesia 
(3.7 min) was significantly shorter but the average postoperative time (13 hours) before the first 
dose of analgesic was significantly longer when PCB and SB were performed. The blood pressure 
remained stable and the fluid needs were minimal in the patients who received the block. The main 
postoperative anesthesia-related complications were similar between the groups.

Conclusion: Combination of PCB and SB may result in less sympathetic involvement than 
spinal anesthesia and may be considered safe in patients with cardiovascular compromise.

Introduction

Intertrochanteric fractures represent one of the most common emergency orthopedic 
procedures performed. They are extra-capsular fractures of the proximal femur between the greater 
and the lesser trochanters, occasionally extending to a level of about 5 centimeters below the 
lower border of the lesser trochanter. These fractures are often seen in frail older people after a 
low energy fall1. Most of these patients are likely to have multiple comorbidities in the form of 
respiratory, metabolic or cardiac diseases. Therefore such patients have higher morbidity, mortality 

1 Department of Anesthesiology, “Koutlibanio & Triantafylleio” General Hospital of Larissa, Larissa, Greece.
2 Department of Anesthesiology, “Koutlibanio & Triantafylleio” General Hospital of Larissa, Larissa, Greece.
3 Department of Orthopaedics, “Koutlibanio & Triantafylleio” General Hospital of Larissa, Larissa, Greece.
4 Department of Anesthesiology, “Koutlibanio & Triantafylleio” General Hospital of Larissa, Larissa, Greece.
5 Department of Orthopaedics, “Koutlibanio & Triantafylleio” General Hospital of Larissa, Larissa, Greece.
 Corresponding Author: Evangelia Neou, Department of Anesthesiology, “Koutlibanio & Triantafylleio” General Hospital 

of Larissa, Larissa, Greece. Tel: +306980491010, Fax: +302410627345. E-mail address: evneou@gmail.com
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and postoperative disability rates2,3.

Pain, both before and during the first 24 hours of 
surgery, is usually reported as severe by most patients. 
Those who report more severe pain after surgery 
experience longer hospitalization periods and greater 
delays until mobilization4. Providing post-operative 
pain relief in elderly patients with substantial amounts 
of opioids and anti-inflammatory agents may pose 
risks in this age group, such as central respiratory 
drive depression, mental confusion, gastrointestinal 
haemorrhage and renal dysfunction5.

The choice of anesthesia for these patients has been 
an issue of continuing debate. It has been hypothesized 
that the superiority of regional anesthesia such as 
spinal, epidural, or neural blockade lies in the lack of 
need for intubation and mechanical ventilation6, which 
is associated with increased respiratory morbidity7. 
Furthermore, regional anesthesia has the added 
advantage of being able to provide better postoperative 
analgesia and thus faster recovery8. On the other hand, 
spinal or epidural anesthesia may be associated with 
complications like urinary retention, delayed anal 
exhaust, nausea and vomiting, hypotension, respiratory 
inhibition, neurological damage, and epidural 
hematoma9. In this study, we examined whether 
peripheral nerve blocking may be used as an alternative 
form of regional anesthesia for elderly patients with 
intertrochanteric fractures, since peripheral nerve 
blocking is associated with less disruption to the 
circulation and fewer perioperative complications10,11.

Methods

This is a prospective randomized study of 
50 consecutive patients diagnosed with a femoral 
intertrochanteric fracture who presented to 
“Koutlibaneio & Triantafylleio” General Hospital 
of Larissa that started on 20/06/2014 and ended on 
20/02/2015. The study was approved by the Ethics 
Committee of our institution and all patients provided 
an informed consent form. Inclusion criteria were 
adult patients over 65 years of age with a recent 
intertrochanteric fracture. Exclusion criteria were 
multiple fractures, peripheral neuropathy, bleeding 
disorders and allergy to local anaesthetics. All surgeries 
were performed by the same surgeon (PGT) using 

the same operative technique. Twenty-five patients 
received spinal anesthesia (Group A) and twenty-five 
patients received Psoas compartment block (PCB) 
and Sciatic nerve block (SB) (Group B), by the same 
anaesthesiologist (NF). The type of anesthesia was 
randomly assigned to each patient based on the output 
of a research randomizer at the beginning of the study.

All the patients were monitored with 
electrocardiography, pulse oximetry, invasive or non-
invasive blood pressure measurements, and qualitative 
End tidal CO2 monitor. Patients were administered 
supplemental oxygen (5 L/min) via a face mask and 
midazolam (0.025 mg/kg) as pre-medication. Before 
the introduction to anesthesia an infusion of 200 ml of 
lactated Ringer’s solution was given.

Spinal anesthesia was performed with the patient 
lying in a lateral decubitus position with the affected 
side in the nondependent position, and with the lower 
thigh flexed upon the abdomen, and the neck flexed to 
a “forehead-to-knee” position. A 25G quincke spinal 
needle was inserted at the selected intervertebral level 
(L3-L4 or L4-L5) and a combination of 1mL lidocaine 
1%, 2mL levobupivacaine 0,5% and 10μg fentanyl 
was injected.

The PCB was performed with the patient lying 
in a more relaxed lateral decubitus position with the 
affected side in the nondependent position. A 4-in, 
21-gauge insulated stimulating needle (Pajunk®, 
Geisingen, Germany), connected to a nerve stimulator 
(Pajunk®, Geisingen, Germany) was used. The 
intercristal line was marked. After skin infiltration, 
the needle was advanced perpendicularly to a point 
that lies 3 cm distally to the intercristal line and 4 
cm away from the midline towards the affected side 
(modified Pandin approach)12. If the L4 spinous 
process was encountered, the needle was redirected 
cephalad or caudad. When the needle entered the 
psoas compartment (70-90 mm), a quadriceps motor 
response accompanied by patellar ascension was 
noticed. Adequate proximity to the nerves was assured 
by continued twitching after reducing the stimulation 
to 0.4mA. After aspiration to ensure that the needle was 
not within a blood vessel, 1mL of lidocaine 1% was 
injected. If slight motor activity was still witnessed, 10 
mL of lidocaine 1% and 30 mL of ropivacaine 0.375% 
were administered11.
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The SB was also performed in the lateral decubitus 
position, with the hip slightly rolled forward and with 
the knee flexed to a 90° angle (Sim position). In order 
to find the point of needle insertion a line was drawn 
from the posterior superior iliac spine to the midpoint 
of the greater trochanter; from the middle of that line, 
a second line was drawn and extended caudally for 
5cm, perpendicular to the first13. After skin infiltration, 
the same 4-in, 21-gauge insulated stimulating needle 
was used, in a direction perpendicular to the skin. 
Once a motor response was observed at the level of the 
ankle or foot, the stimulating current was reduced to 
0.4 mA. After aspiration to ensure that the needle was 
not within a blood vessel, 1mL of lidocaine 1% was 
injected. If slight motor activity was still witnessed, 10 
mL of lidocaine 1% and 20 mL of ropivacaine 0.375 % 
were administered11. The patient was then turned in a 
supine position.

Once pain free, the patient was placed on a 
traction table and closed reduction was performed 
under an image intensifier. Occasionally, in fractures 
of greater comminution in which closed reduction was 
deemed unsatisfactory, open reduction was performed. 
A modified mini lateral approach was used with an 8 to 
10 cm long incision distal to the level of the trochanteric 
ridge. The skin, fascia lata and muscle were split in one 
line and a standard Compression Hip Screw (HipLOC, 
Bridgend, Biomet UK Ltd) technique was performed. 
For stable fractures a 3-hole plate was used, while for 
unstable fractures a 4-hole plate was used.

For the evaluation of each technique, the 
following parameters were measured: length of time 
for performing the blocks (time between beginning of 
prep. & drape until withdrawal of the needle), time to 
achieving the block (time between withdrawing the 
needle and reduction of the patient’s pain), level of 
anesthesia, intra-operative blood pressure, heart rate 
and fluid requirements, surgical time (min), blood loss 
(assessed by a blood collection bag, as well as pre- and 
post-operative hematocrit and hemoglobin levels), 
renal function (by pre- and post-operative creatinine 
levels), the main postoperative anesthesia related 
complications, including nausea, vomiting and anxiety 
and time to the first request for analgesia.

InStat software (Version 3.05, GraphPad 
Software, Inc.) was used for statistical analysis. With 

regard to the independent variables and research 
hypotheses, independent t-test and Mann Whitney U 
test were used to analyze the data, for parametric and 
non-parametric values respectively. A two tail P value 
less than 0.05 was considered statistically significant.

Results

There were not any statistically significant 
differences between the two treatment groups in terms 
of demographics (age, sex, weight), ASA physical 
status (Table 1), fracture severity as described by 
the Evans classification of intertrochanteric fractures 
(Table 2) and the mean waiting time before surgery 
(Table 1). Out of the 50 patients, 10 had a history of 
diabetes mellitus, 44 had a history of hypertension 
and 14 had heart failure. The time for performing and 
the time for achieving anesthesia were significantly 
shorter in Group A (Table 3).

Table 1 
Demographic characteristics of patients receiving spinal 

anesthesia  (Group A) or peripheral blocks anesthesia (Group B)
Group A
(n=25)

Group B
(n=25) P value

Gender (M/F) 599/20 5/20 0.99
Age (years) 83.6 84.3 0.73

ASA I 0 0

0.06
ASA II 13 9

ASA III 9 5

ASA IV 3 11

Weight (Kg) 63.1 70.4 0.13

Days to surgery 4.9 5.4 0.64

Table 2 
Evans classification of intertrochanteric fractures*.
Evans 

Classification
Group A
(n=25)

Group B
(n=25)

P value

I 1 0

0.189

II 6 3

III 4 4

IV 10 11

V 3 7

R 1 0
* The higher the value the more comminuted and unstable the 
fracture.
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Table 3 
Average time for performing anesthesia, achieving anesthesia, 

requesting analgesia, operation time and fluid needs

Group A
(n=25)

Group B 
(n=25)

P value

Average time performing 
the blocks
(min)

3.7 17.5 < 0.0001

Average time achieving 
the blocks
(min)

2.6 17.5 < 0.0001

Average operation time
(min)

52.5 55.5 0.431

Average time post-op 
before 1st
analgesia dose (h)

2.9 13 < 0.0001

Fluid needs (ml) 1980.8 657.69 < 0.0001

The spinal block was successful in all cases. The 
combined PCB and SB anesthesia was successful in 
all cases except one, where there was some discomfort 
with deep tissue handling and additional sedation with 
low doses of iv fentanyl was administered. However 
the procedure continued and the patient retained the 
postoperative analgesic effect.

Patients in Group A had a statistically significant 
decrease in blood pressure after spinal anesthesia 
(Table 4) and had greater fluid needs perioperatively 
(Table 3), compared with patients in Group B. The 
average time to the first request for analgesia (Table 3) 
postoperatively was 13 hours in Group B and 2.9 hours 
in Group A, which was also statistically significant. As 
far as surgical time (Table 3), blood loss, postoperative 
anesthesia-related complications and renal function 
(Table 5) were concerned, no statistically significant 
differences were found between the two groups.

Table 4 
Comparison of hemodynamic parameters before 

and after lumbar plexus and sciatic nerve 
block and spinal anesthesia

Group A Group B

Mean arterial pressure post-
anesthesia (mmHg)

76.577 83.5

Difference (mmHg) 19.154 1.654

P value < 0.0001 0.2145

Table 5 
Estimated blood loss, postoperative transfusion, 

and kidney function  by means of hematocrit 
and hemoglobin values

Group A
(n=25)

Group B
(n=25)

P-value

Pre-operative 
hematocrit

34.2 32.1 0.302

Post-operative 
hematocrit

29,1 28.9 0.888

Pre-operative 
hemoglobin

11.3 10.6 0.303

Post-operative 
hemoglobin

9.8 9.6 0.692

Blood Units 
transfused

0.9 0.7 0.486

Pre-operative 
creatinine

1.28 1.27 0.596

Post-operative 
creatinine

1.31 1.37 0.79

While the difference in the ASA physical status 
(Table 1) was not quite significant, there were a higher 
number of ASA IV patients in the peripheral block 
group.

There were no complications related to either 
form of anesthesia during the procedure, or throughout 
the first 24 hours post operatively.

The anesthesia was considered adequate in 
all cases, and all the operations were completed 
successfully. All the patients were discharged from 
the hospital after 7-10 days, except one patient from 
Group B, who died on the fourth day after surgery.

discussion

In this study we compared the intraoperative 
anesthesia management and the postoperative pain 
control of two different regional anesthesia methods. 
Spinal anesthesia is considered as a method of 
choice in lower extremity operations, despite the 
major hemodynamic changes and fluid shifts, due 
to extensive sympathetic block. There is, however, 
room for concern, especially in patients with 
cardiovascular compromise. Combined PCB and SB 
may be accompanied by less sympathetic involvement 
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because of the unilateral approach and the somatic 
dominant effect14. In our study, patients in Group B 
had a stable mean arterial pressure during surgery and 
received significantly less fluids and vasopressors, 
compared with patients of Group A, which indicates 
that combined PCB and SB may be considered safer 
in patients with cardiovascular compromise. Other 
studies have also reported more stable hemodynamics 
with PCB when compared with general and neuraxial 
anesthesia15.

During surgery, sufficient muscle paralysis is 
of great importance in the reduction of fractures, 
particularly in densely muscular regions, and may 
be evaluated by surgeon satisfaction. PCB and SB 
provided sufficient relaxation, comparable to spinal 
anesthesia, according to the surgeon’s satisfaction. 
In addition, the duration of analgesia with peripheral 
nerve blocks was much longer than spinal anesthesia. 
Specifically, patients who received PCB and SB 
started to feel pain at a mean of 13 hours after the end 
of the operation, while patients who received spinal 
anesthesia were in need of analgesics at a mean of 2.9 
hours after the end of the surgery.

It has been shown that neuraxial blocks have a 
clear and definite effect on surgical blood loss and, 
although this is not always the case, this effect led 
to a reduction in the number of blood transfusions in 
patients undergoing total hip replacement and spinal 
fusion16. In our study, patients who underwent PCB 
and SB had similar blood loss, similar decrease in 
hemoglobin and hematocrit values, and similar need 
for transfusion as in the case of spinal anesthesia.

There is evidence from controlled laboratory 
studies that pain can impact on cognition and thus 
might precipitate delirium, particularly in hip fracture 
patients. The fact that PCB and SB provided sufficient 
analgesia during surgery and many hours later, leads to 
better delirium outcomes17,18.

Over the years, numerous approaches have been 
described for the PCB18; however there has been no 
significant difference in clinical efficacy between these 
approaches. The main difference has been in the side 
effects. The L3 approaches and the approaches with 
a more medial insertion point have been described 
as having the highest complication rates. The most 
frequently occurring side effect is the epidural 

diffusion of the injected local anesthetics19,20 which 
is associated with a medial needle point insertion, a 
more cephalad approach, and a large injected volume. 
Retroperitoneal hematoma has been described in 
patients receiving anticoagulants or antiplatelet drugs21. 
Renal subcapsular hematoma has also been described 
after an L3-PCB, since the inferior renal pole is close 
to the L3 level, suggesting that an L4 approach should 
be safer22. The most serious complication of a PCB is 
the inadvertent intravascular injection of cardiotoxic 
local anaesthetics, rapidly leading to such acute toxic 
reactions as seizures, cardiac arrest and eventually 
death15. In our study we have not encountered any 
serious complications because our injection point 
was at the L4 level and slightly more lateral than the 
original method by Pandin12, despite the relatively high 
volume of anaesthetics. There was a strict adherence 
to the recommended guidelines for anticoagulants and 
neuraxial blocks, which led to delaying the operation 
for a full week. Aspiration prior to injection, a negative 
test dose and a slow fractionated injection have been 
implemented to prevent inadvertent intravascular 
injection, as described in the literature22.

There are not many reports in the literature that 
study the combined PCB and SB compared to spinal 
anesthesia for intertrochanteric fractures of the hip, 
and the results of the few that exist are contradictory. 
In 2000, Morin et al.15 performed a prospective 
randomized study to determine the hemodynamic 
effects and quality of combined lumbar and sacral 
plexus block compared with plain bupivacaine 
spinal anesthesia in the elderly for repair of proximal 
femoral fractures. They concluded that both provided 
adequate anesthesia for repair of hip fracture in the 
elderly. However hypotension was induced by both the 
combined peripheral nerve block and plain bupivacaine 
spinal anesthesia. In 2002, Ho and Karmakar23 reported 
the use of a combined paravertebral lumbar plexus 
and sciatic nerve block for reduction of hip fracture 
in an elderly patient with severe aortic stenosis. The 
anesthesia was successful, however the authors used 
a moderate amount of phenylephrine to maintain 
adequate systemic blood pressure, despite the largely 
unilateral nature of the blocks. In 2005, Shimoda e 
al.24 reported combined paravertebral lumbar plexus 
and parasacral sciatic nerve block for reduction of 
hip fracture in four patients with severe heart failure. 
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The anesthesia was successful without any sequelae. 
In 2006, Bekker et al.25 described a case report of the 
first successful ultrasound-guided lumbar plexus block 
on a 91-year-old woman with aortic stenosis who 
successfully underwent open reduction and internal 
fixation of a fractured right hip with a lumbar plexus 
block. Ultrasound provided direct visualization to help 
identify the anatomical structures and guide the block 
needle during performance of the block. Complete 
block of the lumbar plexus was attained within 15 min, 
and the surgical procedure was performed uneventfully.

An exciting advance that has taken place over 
the past few years is ultrasound guidance in regional 
anesthesia. Ultrasound imaging techniques optimize 
the needle position of this deep peripheral nerve block. 
Advantages of this include a higher success rate, 
shorter onset time, lower injected volumes of local 
anaesthetics, all of which should render the rate of 
complications very low26,27,28.

A limitation in our study is the sample size, 
which is not large. On the other hand it is a prospective 

randomized study in which we made an effort to 
answer as many questions as possible on the feasibility 
and efficacy of the combination of PCB and SB in 
the perioperative management of intertrochanteric 
fractures in elderly patients, as well as to investigate 
whether it is at least as effective an anesthesia technique 
as spinal anesthesia is.

In conclusion, the combination of PCB and SB 
seems to be effective as a locoregional technique for 
anesthesia for the intertrochanteric fracture fixation. 
It is also an effective form of postoperative analgesia, 
for at least the first 12 hours after the procedure. 
The hemodynamic stability that it offers during the 
operation and the reduced need for high volumes of 
fluid make it an ideal form of anesthesia for patients 
with cardiovascular compromise. Analgesic potency is 
similar to epidural analgesia without the undesirable 
side effects. Ultrasound imaging techniques could be 
helpful to optimize the results of this deep peripheral 
nerve block. Further studies could be of great value.
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ASSESSMENT THE EFFECT OF PREOPERATIVE BEMIPARIN 
SODIUM AND ENOxAPARIN IN PATIENTS 
UNDERGOING ORTHOPAEDIC SURGERY

RAbIE SOLImAN1 AND AbDELbADEE yACOub2

Abstract

Background: Thromboembolic prophylaxis is recommended with low molecular weight 
heparins in trauma patients undergoing orthopaedic surgery. The aim of the present study was 
to evaluate the incidence of severe intraoperative bleeding in patients who received preoperative 
bemiparin or enoxaparin for prophylaxis against thromboembolism and undergoing orthopaedic 
surgery.

Methods: The study included 304 trauma patients with femoral neck fracture, femur 
fracture, pelvic fracture or obese patients with tibia fracture. The patients were classified in two 
group(n=152). Group B: The patients received once-daily subcutaneous bemiparin 3500 IU or 
2500 IU before surgery. Group E: The patients received once-daily subcutaneous enoxaparin 40 mg 
or 30 mg before surgery. Bemiparin or enoxaparin was for prophylaxis against thromboembolism. 
The monitors included the arterial blood pressure, incidence of severe perioperative bleeding, 
amount of blood loss, hemoglobin level, transfused blood products, transfused fluids, urine output, 
arterial oxygen saturation, required pharmacological support, duration of anaesthesia and surgery. 
The statistics were described in terms of mean ± standard deviation, frequencies, and percentages.

Results: The incidence of perioperative bleeding, blood loss, transfused packed-red blood 
cells, fresh frozen plasma, and wound reopening increased significantly with preoperative 
bemiparin than the preoperative enoxaparin (p<0.05). The incidence of hypotension was higher in 
group B than group E (p<0.05). The requirement for pharmacological support was higher in group 
B than group E (p<0.05).

Conclusions: The preoperative bemiparin increases the incidence of perioperative bleeding, 
blood loss, transfused packed-red blood cells and fresh frozen plasma than the preoperative 
enoxaparin in trauma patients undergoing orthopaedic surgery.

Keywords: Trauma orthopaedic surgery, Bemiparin, Enoxaparin, Perioperative bleeding, 
Blood loss, Packed-red blood cells.
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Introduction

Low-molecular-weight heparins (LMWHs) are 
common and effective anticoagulants used as first-line 
prophylaxis against the venous thromboembolism in 
major orthopaedic surgery1,2, and requiring prolonged 
immobilization due to trauma3. The low-molecular-
weight heparins may cause  surgical bleeding  or 
bleeding in critical organs such as intracranial, spinal, 
retroperitoneal, or intraocular bleeding, or fatal 
bleeding4,5.

Bemiparin is a second-generation LMWH that 
has shown greater efficacy than standard heparin in the 
prevention of venous thromboembolism after total hip 
replacement surgery6, and other orthopaedic surgeries4. 
It has a very low mean molecular weight (3600 Dalton) 
and long half life (5.3 hours)6,7.

Bemiparin may be started before or after surgery, 
whereas recommendations for other LMWHs in 
Europe primarily involve preoperative initiation8.

Enoxaparin is the most widely prescribed anti-
thrombin therapy in the world for the prophylaxis 
against venous thromboembolism. The ratio of anti-
xa to anti-IIa activity of bemiparin is approximately 
8:1, and that of enoxaparin is 3.8:1, and therefore the 
bemiparin has a greater antithrombotic activity than 
enoxaparin9,10.

We hypothesize that the use of bemiparin is 
associated with bleeding tendency, because of its 
higher antithrombotic activity than enoxaparin. The 
aim of the present study was to evaluate incidence 
of severe intraoperative bleeding (requiring blood 
transfusion) in patients who received preoperative 
bemiparin or enoxaparin for prophylaxis against 
deep venous thrombosis and undergoing orthopaedic 
surgery.

Methods and patients: After approval from the 
local ethics committee and obtaining written informed 
consent, an observation study included 304 patients 
who received preoperative bemiparin or enoxaparin 
and undergoing orthopaedic surgery through (2015-
2017). The inclusion criteria were trauma patients with 
femoral neck fracture, femur fracture, pelvic fracture 
or obese patients with tibia fracture. The exclusion 
criteria were patients receiving antiplatelets (except 

aspirin) or anticoagulants, or patients with liver disease, 
renal disease, congenital or acquired bleeding disorder, 
hypersensitivity to low molecular weight heparins, 
thrombophilic disease, thrombocytopenia (platelet 
count <100,000/µl), non-controlled hypertension, 
or active gastrointestinal ulcer. The anaesthetist 
who conducted the cases and collected the data was 
blind to the preoperative bemiparin or enoxaparin. 
The patients were classified into two groups: Group 
B: The patients received once-daily subcutaneous 
bemiparin (bemiparin sodium; Hibor®, Laboratorios 
Farmacéuticos Rovi SA, Madrid, Spain) 3500 IU or 
2500 IU before surgery for prophylaxis against deep 
venous thrombosis.

Group E: The patients received once-daily 
subcutaneous enoxaparin (Clexane, Sanofi Winthrop 
Industrie, Seine Maritime, France) 40 mg or 30 mg 
before surgery for prophylaxis against deep venous 
thrombosis.

The bemiparin and enoxaparin were discontinued 
12 hours before the surgery.

For all patients and under local anaesthesia, a 
radial arterial cannula and peripheral venous cannula 
G 18 or 16 were inserted. Anesthetic technique was 
done under general or spinal anaesthesia. General 
anaesthesia: Anaesthesia induction was started by 
preoxygenation with 100% oxygen, intravenous 
fentanyl (1-2µg/kg), etomidate (0.3mg/kg), and 
cisatracurium (0.2mg/kg). After tracheal intubation, 
and starting of mechanical ventilation, and the 
anesthesia was maintained with sevoflurane (1-3%), 
fentanyl infusion (1-3µg/kg/hr), cisatracurium (1-2µg/
kg/min) and oxygen:air (50:50%). Spinal anaesthesia 
was done with intrathecal injection of 3.5 ml heavy 
marcaine (0.5%) and 25µg fentanyl. Some patients 
received ketamine (20-50 mg) during spinal anaesthesia 
technique. If the spinal anesthesia was inadequate, the 
patients were anesthetized with general anaesthesia. 
After surgery, some patients were transferred to ICU 
intubated and ventilated mechanically to be extubated 
in the ICU and the other patients were extubated and 
transferred to post-anaesthesia care unit with closed 
monitoring and observation for 2 to 4 hours and. Most 
of the patients were shifted to the ward, while other 
patients were transferred to the intensive care unit 
according to preoperative plan.
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For all patients, the following variables were 
closely monitored; The heart rate, mean arterial blood 
pressure, the incidence of severe perioperative bleeding, 
amount of blood loss, haemoglobin level, transfused 
blood products, transfused fluids, urine output, arterial 
oxygen saturation, required pharmacological support, 
duration of anesthesia and surgery. The prothrombin 
time (PT), international normalized ratio (INR), 
activated partial thromboplastin time (aPTT), platelets, 
fibrinogen, D-dimer, platelets, fibrinogen, and D-dimer 
were measured before and after surgery.

outcomes

The primary outcome was the severe 
intraoperative bleeding (requiring blood transfusion), 
which was assessed by incidence of patients suffering 
from severe intraoperative bleeding and the amount of 
intraoperative bleeding. A secondary outcome was the 
requirement for blood products and the occurrence of 
any adverse events.

Table 1 
Preoperative data of patients (Data are presented as Mean±SD, number, %)

Variables Group B
(n=152)

Group E
(n=152)

P-value

Age (year) 59.32±13.45 60.00±13.20 0.656
Weight (kg) 78.94±13.57 77.12±12.89 0.231
Gender Male: Female 79:73 82:70 0.818
Types of surgery Fresh cases 137 140 0.687

Redo cases Fracture neck femur 10 9 0.812
Femoral IMN 5 3 0.473

Hypertension 114 106 0.369
Diabetes mellitus 86 91 0.641
Ejection fraction (%) 48.43±7.82 46.79±8.15 0.074
Ischemic heart disease 36 30 0.486
Bronchial asthma 38 33 0.587
Creatinine (mmol/L) 98.50±9.73 97.86±8.24 0.536
Elevated liver enzymes > 2 folds 12 17 0.435
Aspirin 81 83 0.908
Calcium channels-blockers 42 38 0.696
Diuretics 33 28 0.567

Smoking
Current smokers 46 51 0.622
Ex-smokers 25 20 0.518

ASA II 49 56 0.469
ASA III 73 71 0.908
ASA IV 30 25 0.551
Preoperative timing of administration (day) 3.46±3.27 3.85±1.31 0.148

Bemiparin dose (IU)
106 patients 3500 (IU) 3197.37±460.92 - -
46 patients 2500 (IU)

Enoxaparin dose (mg)
138 patients 40 mg - 39.08±2.90 -
14 patients 30 mg

Group B: Bemiparin group; Group E: Enoxaparin group
Femoral IMN: Femoral intramedullary nail; ASA: American Society of Anesthesiologists Physical Status Score.
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Sample Size Calculation

Power analysis was performed using the Chi 
square test for independent samples on the incidence 
of patients suffering from severe intraoperative 
bleeding, because it was the main outcome variable 
in the present study. A pilot study was done before 
starting this study, because there are no available 
data in the literature for the effect of the bemiparin 
and enoxaparin sodium on the incidence of severe 
intraoperative bleeding in trauma patients undergoing 
orthopaedic surgery. The results of the pilot study 
showed that the incidence of severe intraoperative 

bleeding was of 40 % in bemiparin group, and 25 % 
in enoxaparin sodium group. Taking power 0.8, alpha 
error 0.05, and beta 0.2, a minimum sample size of 152 
patients was calculated for each group.

Statistical Analysis

Data were statistically described in terms of mean 
± standard deviation (±SD), or frequencies (number of 
cases) and percentages when appropriate. Comparison 
of numerical variables between the study groups was 
done using the paired t test. For comparing categorical 

Table 2 
Coagulation, blood losses and blood products transfusion profiles of patients (Data are presented as Mean±SD, number)

Variables Group B
(n=152)

Group E
(n=152)

P-value

Preoperative 
coagulation 
profiles

PT (second) 10.33±1.68 10.47±1.53 0.448

INR 1.04±0.12 1.06±0.10 0.115

aPTT (second) 40.15±7.47 41.53±8.76 0.140

Platelets (x10/µl) 283.35±69.44 275.71±65.96 0.326

Fibrinogen (g/l) 3.64±0.52 3.55±0.49 0.121

D-dimer (µg/ml) 0.23±0.10 0.25±0.12 0.115

Postoperative 
coagulation 
profiles

PT (second) 10.70±1.49 10.95±1.56 0.154

INR 1.06±0.13 1.08±0.14 0.197

aPTT (second) 38.64±6.86 40.08±7.25 0.076

Platelets (x10/µl) 268.22±72.58 257.08±65.93 0.162

Fibrinogen (g/l) 3.46±0.54 3.42±0.48 0.495

D-dimer (µg/ml) 0.76±0.34 0.83±0.46 0.132

Blood loss and 
transfusion

Major bleeding ˣ - -

Surgical bleeding 37 19 0.011

Intraoperative blood loss (ml) 1726.14±323.75 635.42±289.72 0.011

Postoperative blood loss (ml) 648.24±123.80 615.61±131.72 0.026

Wound reopening 10 2 0.034

P-RBC (unit) 3.40±1.73 2.65±1.68 0.001

FFP (unit) 1.68±0.60 1.51±0.57 0.011

HB(g/dl) Preoperative 12.36±2.71 12.68±2.16 0.255

Before transfusion 8.46±1.78 9.00±1.95 0.012

After Transfusion 10.74±2.15 10.84±2.34 0.698

Group B: Bemiparin group; Group E: Enoxaparin group.
Major bleeding ˣ [Bleeding in critical organs such as intracranial, spinal, retroperitoneal, or intraocular bleeding]
PT: Prothrombin time, INR: International normalized ratio, aPTT: Activated thromboplastin time, P-RBC: Packed- red blood cells, 
FFP: Fresh frozen plasma, HB: Haemoglobin.
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data, Chi square (x2) test was performed. Exact test was 
used instead when the expected frequency is less than 
5. P-value less than 0.05 was considered statistically 
significant. All statistical calculations were done using 
computer programs SPSS (Statistical Package for the 
Social Science; SPSS Inc., Chicago, IL, USA) version 
15 for Microsoft Windows.

Results

Table 1 shows no significant differences regarding 
the demographic data, co-morbidities, preoperative 
medications, ASA physical status and the preoperative 
time of bemiparin or enoxaparin administration 
(p>0.05). The bemiparin was given as a dose of 3500 
IU for 106 patients and 2500 IU for 46 patients, and the 
mean dose was 3197.37±460.92 IU. The enoxaparin 
was given as a dose of 40 mg for 138 patients and 30 

mg for 14 patients, and the mean dose was 39.08±2.90 
mg.

Table 2 shows no significant differences in the 
preoperative and postoperative coagulation profiles 
between the two groups (p>0.05). The postoperative 
D-dimer level through the 1st 24 hours after surgery 
increased significantly in patients of the two groups in 
comparison to the preoperative level (p<0.05), but the 
comparison between the two groups was insignificant 
(p>0.05). There was no major bleeding (any bleeding 
in critical organs such as intracranial, spinal, 
retroperitoneal, or intraocular bleeding) in patients of 
the two groups. The incidence of severe intraoperative 
bleeding (requiring transfusion) was higher in the 
patients of bemiparin group than enoxaparin group 
(p=0.011). The preoperative and postoperative amount 
of blood loss increased significantly in patients of 
bemiparin group compared to the enoxaparin group 

Table 3 
Heart rate and mean arterial blood pressure of patients (Data are presented as mean±SD)

Variable Timepoints Group B
(n=152)

Group E
(n=152)

P-value

Heart rate (bpm) T0 77.75±7.47 79.14±7.15 0.098

T1 79.75±9.38 80.14±10.56 0.733

T2 85.44±12.20 81.58±14.32 0.011

T3 88.17±14.45 82.98±12.78 0.001

T4 87.56±14.84 82.90±13.90 0.005

T5 87.19±13.76 83.40±13.15 0.014

T6 84.35±12.68 81.40±12.29 0.040

T7 82.06±11.46 80.38±10.57 0.185

T8 80.22±10.38 79.74±10.14 0.683

Mean arterial blood pressure 
(mmHg)

T0 106.10±8.47 107.44±7.30 0.140

T1 108.76±9.21 109.15±9.45 0.715

T2 98.99±11.04 103.14±10.76 0.001

T3 95.92±12.44 100.21±10.63 0.002

T4 96.86±12.91 100.98±10.17 0.002

T5 98.77±12.15 102.16±10.76 0.011

T6 97.98±12.82 102.12±12.90 0.005

T7 102.98±11.58 105.12±11.24 0.103

T8 104.68±11.65 106.34±11.83 0.218
Group B: Bemiparin group; Group E: Enoxaparin group.
T0: Baseline; T1: 15 minutes after induction; T2: 30 minutes after induction; T3: 60 minutes after induction; T4: 90 minutes after 
induction; T5: 120 minutes after induction; T6: at the end of surgery; T7: one hour after surgery; T8: two hours after surgery.
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(p=0.011, p=0.026 respectively). The incidence of 
wound reopening as a result of wound haematoma 
and postoperative wound bleeding was higher in the 
patients of bemiparin group than enoxaparin group 
(p=0.034). The number of transfused packed- red 
blood cells and fresh frozen plasma units was higher in 
patients of bemiparin group compared to the enoxaparin 
group (p=0.006, p=0.011 respectively). There was no 
significant differences in the preoperative hemoglobin 
between the two groups (p=0.255), the hemoglobin 
decreased significantly during surgery in patients of 
bemiparin group compared to the enoxaparin group 
(p=0.012). The postoperative hemoglobin increased 
in patients of the two groups after packed-red blood 
cells transfusion and the comparison between the two 
groups was insignificant (p=0.698).

Table 3 shows the changes in the heart rate and 
mean arterial blood pressure of patients. There were no 
changes in the heart rate and mean arterial blood pressure 
before anaesthesia and at 15 minutes after anesthesia 
induction (p>0.05).Then, there was an increase in the 
heart rate after 15 minutes of induction and during the 
procedure in patients of bemiparin group and minimal 
changes in the heart rate in the patients of enoxaparin 
group and the comparison between the two groups was 
significant (p<0.05), and after the procedure, the heart 

rate returned approximately to the baseline (p>0.05) 
[Figure 1]. There was no a decrease in the mean 
arterial blood pressure after 15 minutes of induction 
and during the procedure and, the decrease was more 
in bemiparin group compared to the enoxaparin group 
(p<0.05) and after the procedure, the mean arterial 
blood pressure returned approximately to the baseline 
(p>0.05) [Figure 2]. The increase in the heart rate and 
the decrease in the mean arterial blood pressure were 
associated with the blood loss during the procedure and 
improved after blood transfusion, fluid administration, 
ephedrine, dopamine and norepinephrine.

Table 4 shows the intraoperative data and outcome 
of patients. There was no significant difference in 
the types of surgery, types of anesthetic technique, 
intraoperative urine output, partial pressure of carbon 
dioxide and arterial oxygen saturation (p>0.05). The 
duration of anesthesia and surgery was prolonged 
in the patients of bemiparin group than enoxaparin 
group (p=0.015, p=0.012 respectively). The required 
fluids transfusion (crystalloids and hesteril 6 %) 
were more in the patients of bemiparin group than 
enoxaparin group (p=0.019, p=0.014 respectively). 
There was no significant difference in the incidence of 
hypertension and bradycardia between the two groups 
(p=0.465, p=0.558 respectively). The incidence 

Figure 1: Heart rate of patients
Group B: Bemiparin group; Group E: Enoxaparin group

T0: Baseline; T1: 15 minutes after induction; T2: 30 minutes after induction; T3: 60 minutes after induction; T4: 90 minutes after 
induction; T5: 120 minutes after induction; T6: at the end of surgery; T7: one hour after surgery; T8: two hours after surgery.
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Table 4 
Intraoperative data and outcome of patients (Data are presented as Mean±SD, number, %)

Variables Group B
(n=152)

Group E
(n=152)

P-value

Type of surgery Fracture neck femur 33 27 0.471

Femur intramedullary nail 37 39 0.682

Femoral plate 28 34 0.395

Fracture tibia 45 47 0.900

Fracture pelvis 9 5 0.412

Types of anaesthetic technique General anaesthesia 77 82 0.646

Spinal anaesthesia 69 62 0.487

Spinal-general anaesthesia 6 8 0.785

Intraoperative urine output (ml) 865.73±237.13 880.42±243.35 0.594

Duration of anaesthesia (minutes) 190.58±36.43 181.20±30.80 0.015

Duration of surgery (minutes) 174.68±35.15 165.35±29.42 0.012

Fluids transfusion
Crystalloids (ml) 2605.12±563.26 2468.35±442.94 0.019

Hesteril 6% (ml) 620.63±94.17 595.25±86.45 0.014

Hypertension (SAP≥20% above Baseline) 26 32 0.465

Hypotension (SAP≤20% below Baseline) 64 45 0.023

Tachycardia (HR>100 bpm) 59 41 0.028

Bradycardia (HR<60 bpm) 13 16 0.558

Ephedrine 64 45 0.023

Dopamine 29 16 0.035

Norepinephrine 17 6 0.017

Nitroglycerine 9 13 0.375

Partial pressure of carbon dioxide (PaCO2) (mmHg) 36.32±3.24 35.90±3.41 0.271

Arterial oxygen saturation (SPO2) (%) 99.18±0.21 99.20±017 0.362

Intensive care unit admission 27 15 0.046

Postoperative mechanical ventilation 12 4 0.039

Wound complication (Haematoma) 9 2 0.031

Postoperative deep venous thrombosis Distal 2 3 0.652

Proximal 1 1 1.000

Pulmonary embolism - -

Post-dural puncture headache - -

Neurological complications - -

ICU length of stay (days) 2.72±1.20 3.05±1.22 0.018

Hospital length of stay (days) 13.57±3.46 12.95±3.84 0.140

Mortality 4 1 0.176

Group B: Bemiparin group; Group E: Enoxaparin group.
SAP: Systolic blood pressure; HR: Heart rate; ICU: Intensive care unit.
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of hypotension and tachycardia was higher in the 
patients of bemiparin group than enoxaparin group 
(p=0.023, p=0.028 respectively). The requirement for 
ephedrine, dopamine and norepinephrine was higher 
in the patients of bemiparin group than enoxaparin 
group (p=0.023, p=0.035, p=0.017 respectively). 
The comparison of the number of patients required 
for nitroglycerine was insignificant between the two 
groups (p=0.375). The number of patients required 
for ICU admission and postoperative mechanical 
ventilation was higher in the patients of bemiparin 
group than enoxaparin group (p=0.046, p=0.039 
respectively). The incidence of postoperative wound 
haematoma was higher in the patients of bemiparin 
group than enoxaparin group (p=0.031). The incidence 
of distal postoperative deep venous thrombosis 
(calf veins) was two cases in bemiparin group and 
three cases in enoxaparin group (p=0.652), and the 
incidence of proximal postoperative deep venous 
thrombosis (femoral and popliteal veins) was one case 
in bemiparin group and one case in enoxaparin group 
(p=1.000). The deep venous thrombosis was diagnosed 
clinically and by ultrasound Doppler. There was no 
pulmonary embolism. There were no cases suffered 
from post-dural puncture headache or neurological 
complications in both groups. The ICU length of stay 
was pronged in the patients of bemiparin group than 

enoxaparin group (p=0.018), but the comparison of 
hospital length of stay was insignificant between the 
two groups (p=0.140).

The incidence of mortality was higher in the 
patients of bemiparin group than enoxaparin group, 
but the comparison between the two groups was 
insignificant (p=0.176).

discussion

The present study showed that the preoperative 
bemiparin increased the incidence of bleeding, 
amount of intraoperative and postoperative blood 
loss, number of transfused packed- red blood cells 
and fresh frozen plasma units, wound haematoma 
and wound reopening compared to the preoperative 
enoxaparin. Also, as a result of bleeding and prolonged 
hemostasis, the duration of surgery was prolonged in 
the bemiparin group than enoxaparin group. The blood 
loss was associated with an increase in the heart rate 
in bemiparin group and a decrease in the mean arterial 
blood pressure in bemiparin group more than the 
enoxaparin group.

Many of the published articles were reviewed 
regarding the prophylactic anticoagulant effect of the 
bemiparin and it was found; first: bemiparin is most 

Figure 2: Mean arterial blood pressure of patients
Group B: Bemiparin group; Group E: Enoxaparin group

T0: Baseline; T1: 15 minutes after induction; T2: 30 minutes after induction; T3: 60 minutes after induction; T4: 90 minutes after 
induction; T5: 120 minutes after induction; T6: at the end of surgery; T7: one hour after surgery; T8: two hours after surgery.
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commonly used in elective cases undergoing total 
hip or knee replacement; second: in all cases, the 
bemiparin was given six hours postoperatively, while 
the enoxaparin was used preoperatively; third : there 
was no enough and detailed data about the preoperative 
prophylactic anticoagulant effect of the bemiparin 
alone or compared with preoperative enoxaparin in 
traumatic orthopedic surgery such as patients with 
femoral neck fracture, femur fracture, pelvic fracture 
or obese patients with tibia fracture4,6,11-17; fourth: the 
review of bemiparin in 6456 orthopedic patients, 415 
of them had hip fracture, and 1446 had lower limb 
surgery showed no data whether the bemiparin started 
preoperative or postoperative4, while enoxaparin was 
given preoperatively and its effect was clearly studied 
during surgery.

One showed that the preoperative bemiparin 
was associated with more bleeding than postoperative 
bemiparin in patients undergoing total knee 
replacement17. Therefore some studies recommend 
to give the bemiparin postoperatively and to start 
the enoxaparin preoperatively to avoid the incidence 
of bleeding in hip surgery18 and total knee surgery11. 
Another showed that the mean intraoperative blood loss 
in the bemiparin group was higher than in the control 
group in patients undergoing benign gynecologic 
surgery (p=0.001)5. A prospective study in cancer 
patients reported that the preoperative bemiparin 
was associated with more bleeding tendency than 
postoperative bemiparin and the bleeding rates did not 
significantly differ between patients given low or high 
bemiparin prophylactic doses19.

A literature review showed that the preoperative 
and postoperative enoxaparin administration were 
not associated with major bleeding events in patients 
undergoing hip and knee arthroplasty20.

Contrary to the present study, one study compared 
the postoperative bemiparin 3500 IU/day with the 
preoperative enoxaparin 4000 IU/day in total knee 
arthroplasty and found the bemiparin was safer than 
enoxaparin with regard to mean blood loss through 
drainage (415 ml vs 599 ml, p=0.046) and surgical 
wound complications (8% vs 31%, p=0.003)21, and 
the same finding was reported by other studies11,22,23, 
but the these studies compared the bemiparin with 
unfractioned heparin. One study showed that the 

incidence of injection site haematoma was significantly 
higher with enoxaparin than with bemiparin17.

Another study compared the bemiparin with 
unfractionated heparin as a bridging therapy in the 
perioperative management of patients on vitamin K 
antagonists. The procedures were such as endoscopy, 
bronchoscopy, arthroscopy, or general surgery. The 
study showed no incidence of major bleeding and 
the incidence of minor bleeding was 4.3% with 
bemiparin and 6.1 % with unfractionated heparin 
(p>0.05)24.

The previous studies showed that the bemiparin is 
most commonly used through 6-12 hours postoperatively 
in elective cases such as arthroscopy, total  hip or knee 
replacement and not used preoperatively in trauma 
patients to avoid the risk of perioperative bleeding as 
showed by the present study. Therefore it is better to 
use enoxaparin in trauma patients as the anti-xa to 
anti-IIa activity of bemiparin is approximately 8:122, 
and that of enoxaparin is 3.8:125,26. This means that 
more inhibitory effect of xa and IIa leads to more 
bleeding as found clinically by the present study and 
supported by the studies that recommend to use the 
bemiparin only for postoperative prophylaxis against 
thromboembolism in Europe11,17,27-29.

One study found that bemiparin prophylaxis was 
not associated with spinal haematoma, fatal bleeding or 
bleeding in critical organs in 937 cases anaesthetized by 
neuraxial anaesthesia, but the bemiparin prophylaxis 
started 6 hours after surgery and given for 5-6 weeks 
after total hip or knee replacement13, and the same 
results were documented by other studies in different 
surgeries2,4,12,22,30-32.

There was no incidence of spinal or epidural 
haematoma in patients anaesthetized by spinal 
anaesthesia in patients of the two groups and this finding 
correlates with the results of other studies2,4,12,21,22,30-32.

The postoperative D-dimer level increased 
significantly in patients of the two groups in comparison 
to the preoperative level and this may be related to 
the surgical trauma and blood transfusion during the 
procedure33-35.

There were some limitations in the present study; 
first the anti-Xa activity was not measured, as the kits 
were not available in the main laboratory; second: 
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there were no details about the preoperative bemiparin 
in trauma orthopaedic patients for comparison with 
the findings of the present study; third: it was an 
observation study.

Conclusion
The preoperative bemiparin increases the 

incidence of perioperative bleeding, blood loss, 

transfused packed-red blood cells and fresh frozen 
plasma than the preoperative enoxaparin in trauma 
patients undergoing orthopaedic surgery.
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ULTRASOUND-GUIDED TAP BLOCK WITH OR WITHOUT 
DExMEDETOMIDINE VERSUS LOCAL INFILTRATION  

OF THE WOUND AFTER OPEN HERNIORRHAPHY:  
A RANDOMIzED PROSPECTIVE 

CONTROLLED STUDY

mAgDy h. ELDEgWy1 AND RAShAD ALFIkEy2

Abstract

objectives: Transversus abdominis plane (TAP) block and local anesthetic wound infiltration 
can provide a variable effective pain relief at the wound site after surgery. This prospective study 
was designed to evaluate the postoperative analgesic efficacy of transversus abdominis plane 
(TAP) with or without dexmedetomidine compared with local anesthetic infiltration of the wound 
after herniorrhaphy.

Materials and Methods: Sixty adult patients were divided into 3 groups of 20 patients each. 
Group1 (TAPD): patients received single shot ultrasound-guided (US) TAP block using 15 mL 
of levobupivacaine 0.5% mixed with 0.9 μg/kg of dexmedetomidine. Group 2 (TAP): Patients 
received single shot US guided TAP block using 15 mL of levobupivacaine 0.5%. Group 3 (LAI): 
patients received local anesthetic infiltration (LAI) patients received local infiltration using 15 
mL of levobupivacaine 0.5%. All blocks were single, unilateral and were done postoperatively,. 
The following parameters were assessed at, 2, 10, 18 and 24 hours postoperatively: postoperative 
duration of analgesia, analgesic pain scores using the visual analogue scale (VAS) for pain, amount 
of supplemental intravenous (IV) morphine, postoperative nausea and vomiting during 24 hours.

Results: We found that a lower significant difference (P<0.05) of VAS pain scores at rest and 
on movement between group TAPD and group TAP at time 24 hour postoperatively. Also, there was 
a lower significant difference (P<0.05) of VAS pain scores at rest and on movement between group 
TAPD and group LAI at 10, 18 and 24 hours. Moreover, there was a lower significant difference 
(P<0.05) between group TAP and group LAI at times 10 and 18 hours. Also, supplemental morphine 
consumption within 24 hours was a statistically higher (P<0.05) in group LAI compared to groups 
TAPD and TAP.

Conclusion: Using dexmedetomidine as an additive to levobupivacaine in ultrasound-guided 
TAP block for herniorrhaphy provides prolonged duration of postoperative analgesia, and lowered 
VAS pain scores. Also local anesthetic infiltration can give accepted postoperative analgesia but 
with shorter duration than TAP block

Keywords: Dexmedetomidine, TAP block, local anesthetic infiltration, ultrasound-guided, 
postoperative analgesia, herniorrhaphy.

1 Department of Anesthesiology, intensive care and pain management.
2 Department of General Surgery, Faculty of Medicine, Al-Azhar University, Cairo, Egypt.
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Introduction

Postoperative pain considered from the leading 
causes of prolonged hospital stay by interference with 
early ambulation and hence increases the risk for deep 
venous thrombosis (DVT), basal lung atelectasis and 
collapse from limited chest expansion after abdominal 
incisions. All nerve block trials not to give pain-free 
most of the time but also all of the time. The use of 
ultrasound-guided sensory block of the anterior 
abdominal wall with local anesthetics for postoperative 
pain relief is a simple and safe technique1. The ideal 
analgesic regimen needs to meet the goals of providing 
effective analgesia with minimal side effects2. Patient 
controlled analgesia (PCA) has been widely used to 
relieve postoperative pain. However, the efficacy 
of PCA is limited by many side effects. The side 
effects of opioids are occurred according to the dose, 
therefore, alternative treatments that can decrease the 
use of intravenous opioids or avoid central neuraxial 
blockade are required to manage pain after upper 
abdominal wall surgeries1 Transversus abdominis 
plane (TAP) block and local anesthetic infiltration 
(LAI) of the surgical wound can provide effective pain 
relief at the wound site after surgery. However, the 
relative efficacy of two techniques for postoperative 
analgesia remains controversial3.

Dexmedetomidine is a centrally acting, selective 
alpha-2 agonist which have increased popularity in the 
last 21 years as a drug for intraoperative sedation during 
surgery under regional anesthesia4 and as a sedative 
drug in ICU settings5. Animal and human studies have 
shown safety and efficacy of adding dexmedetomidine 
to local anesthetics in various regional anesthetic 
procedures, such as subarachnoid, epidural, and caudal 
injections6.

The lateral abdominal wall consists of three 
muscles, the external oblique, the internal oblique 
and the transversus abdominis, and their fascial 
sheaths. The nerves that supply the anterior abdominal 
wall course through the neurofascial plane between 
the internal oblique and the transversus abdominis 
muscles2. The target of the block is to inject local 
anesthetic into the TAP that a potential space just 
superficial to the transversus abdominis muscle7. The 
TAP block can’t give a full anesthesia and analgesia 

for the abdominal surgeries but it is considered as a 
part of multimodal analgesic regimen8. US-guided 
TAP block was growing rapidly, it has been shown 
that the TAP block provides effective analgesia after 
abdominal surgeries9. US scanning is needed to ensure 
that the correct positioning of the needle in the TAP10.

Single injection of TAP block usually provides up 
to 24 hours of effective analgesia for abdominal wall 
wounds. A large dose of local anesthetic is required to 
be injected into the plane9,11. Infiltration of LA into the 
skin and subcutaneous tissue layer at surgical incision 
sites can relieve pain scores at the surgical wound until 
24 hours postoperatively. This technique is a safe, 
simple and less costly. It is routinely performed by 
surgeon in most hospitals for postoperative analgesia. 
The analgesic efficacy of TAP block versus local 
infiltration of the surgical wound on postoperative 
analgesia remains controversial3.

 Aim of Our study was to compare the analgesic
 efficacy of TAP block either with or without
 dexmedetomidine with local injection of LA of the
 surgical wound by the surgeon at, 2, 10, 18 and 24

hours postoperatively.

Materials and Methods

After obtaining approval from the Regional 
Ethics Committee, and written informed consent, we 
conducted this randomized, controlled clinical trial. 
Sixty patients (ASA I, II, and III), undergoing open 
herniorrhaphy, were randomly allocated to three 
groups (20 patients each). Group TAPD: the patients 
received single shot US guided TAP block using 15 
mL of levobupivacaine 0.5% mixed with 0.9 μg/
kg of dexmedetomidine. Group TAP: the patients 
received single shot US guided TAP block using 15 
mL of levobupivacaine 0.5%. Group LAI: the patients 
received local anesthetic infiltration using 15 mL of 
levobupivacaine 0.5%. Exclusive criteria were patients 
with history of allergy to local anesthetics, major 
systemic disease, blood coagulopathy, and patients 
who were unable to understand the response grading 
of the Visual Analogue Scale (VAS). All patients were 
instructed one day before surgery about the study 
protocol and the use of VAS.

There was no deviation from the standard pre-
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anesthetic and anesthesia protocols and postoperative 
care remained unchanged. Premedication as performed 
with midazolam (0.03mg/kg) intravenously upon 
arrival to the preoperative holding area. General 
anesthesia was induced with fentanyl 2 mcg/kg, 2% 
lidocaine (1.5 mg/kg), rocuronium (0.5 mg/kg), and 2–3 
mg/kg of propofol, then endotracheal intubation was 
done. Anesthesia was maintained with sevoflurane and 
oxygen. Anesthesia was maintained with sevoflurane 
1.5-2 vol% in 50% O2/air. Anesthetics were titrated 
according to hemodynamic parameters. The lungs 
were mechanically ventilated aiming ECO2 between 
35-40 mmHg. At the end of surgery, isoflurane was 
discontinued and neuromuscular reversal was provided 
with administration of 0.05 mg/kg of neostigmine and 
0.02 mg/kg of intravenous atropine, then tracheal 
extubation was done once the patient fulfilled the 
criteria of extubation.

Dexmedetomidine hydrochloride (Precedex®, 
manufactured by Hospira, Inc. Lake Forest, IL, 
and USA) was supplied in 100 μg/mL and both 
levobupivacaine and dexmedetomidine were diluted in 
physiological saline to achieve a mean pH of 5.6. All 
blocks were performed by a certified anesthesiologist 
in regional anesthesia with the assistance of another 
anesthesia technician. Another anesthesiologist (not 
included in this study) was involved in patient’s data 
collection. After completion of the surgical procedure, 
all TAP blocks were done. A single injection and 
unilateral was performed using a portable ultrasound 

Fig. 1 
Ultrasound scanning of the lower abdominal wall at the level 

of umbilicus

machine with multi-beam capability (Philips 
Healthcare®, Sqarq Release 1.0.1, USA), and A 38-
mm linear 7- to 12-MHz probe was covered with 
Tegaderm dressing (3M, St. Paul, MN) and was used 
in each case. The operator stand on the same side of the 
operation in a supine position and TAP was blocked 
from this position. Full aseptic precautions were 
maintained during the block. The skin was prepared 
with 2% chlorhexidine solution and the probe was 
placed transversely on the anterolateral abdominal 
wall between the iliac crest and the subcostal margin at 
the level of the umbilicus. The three muscles (external 
oblique, internal oblique, and transversus abdominis) 
of the anterior abdominal wall were identified (Fig. 1).

After identification of the neuro-fascial plane 
between the internal oblique and the transversus 
abdominis muscle, a 20G 10cm Tuohy needle (Prefix, 
tuohy, B.Braun, Melsungen AG-Germany) was 
introduced anteriorly in the plane of the ultrasound 
beam. The needle was directed to approach the TAP 
and on entering the fascial plane, 5 mL of normal 
saline to open the neurofascial plane and the injectate 
(15 mL of levobupivacaine 0.5%) was injected after 
negative aspiration. The injectate was seen spreading 
in the TAP as a dark oval shape (Fig. 2).

For group LAI, a single injection of 15 mL of 
levobupivacaine 0.5% into skin and subcutaneous 
tissue layer at surgical incision sites, this technique 
was done by the surgeon postoperatively.

Fig. 2 
Injection of 15 mL of the local anesthetic in the TAP
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After emergence from anesthesia, the patients 
were transferred to the post-anesthesia care unit 
(PACU) for one hour, and remained monitored using 
ECG, noninvasive blood pressure, and pulse oximetry 
until meeting the PACU discharge criteria.

Patients were asked to mark their pain scores on a 
visual analogue scale (VAS) (0-10 cm, with unmarked 
line in which 0 cm= no pain and 10 cm= worst pain 
imaginable). An investigator collected the VAS pain 
scores at rest and on movement at, 2, 10, 18 and 24 hours 
postoperatively. Patient-controlled analgesia (PCA) set 
to give 1mg bolus of morphine with 10 minutes lockout 
and time to first analgesic request was recorded. The 
total consumption of morphine was measure in this 
study within the first 24 postoperatively. Also we noted 
the side effects associated with morphine consumption 

like nausea, vomiting. In cases of postoperative nausea 
and vomiting, patients received 4 mg IV ondansetron.

Randomization

Patients were randomized to one of the three 
study groups by drawing sequentially numbered, 
coded, sealed, and opaque envelopes with a computer-
generated allocation number. The sealed envelopes 
for the randomization were prepared by a research 
assistant who took no further part in the study.

Statistical analysis

Data management and all statistical analysis 
were performed using SPSS version 20.0 (SPSS Inc., 

Fig. 3 
Flow diagram for the three groups
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Table 4. 
First analgesic request and Total consumption of PCA morphine postoperatively

Variable Group TAPd
(n=20)

Group TAP
(n=20)

Group lAI
(n=20)

P value

First request (minutes) 907±240 604±24* 313±180* <0.001

Total Morphine Consumption 
PCA (mg/24 hours)

3.66±2.1 4.5±2.42. 11.2±3.55* 0.01

Data are expressed as mean±SD, * = Significant compared to other group.
PCA = patient controlled analgesia.

Table 1 
Patient’s characteristics and clinical data

Variable Group TAPd
 (n=20)

Group TAP 
(n=20)

Group lAI
(n=20)

P value

Age (years) 32.33±9.58 33±14.2 35.16±10.98 0.9

Weight (kg) 67.83±13.46 64.83±17 65.33±7.28 0.92

Sex (male/female) 16/4 17/3 17/3 0.9

ASA (I/II/III) 8/10/2 7/10/3 10/7/3 0.94

Duration of surgery (minute) 45.5±9.85 43.33±13.5 48.8±10.4 0.7

Data are expressed as mean±SD, number.

Table 2. 
Postoperative Visual Analogue Scale (VAS) at rest

Variable Group TAPd
(n=20)

Group TAP
(n=20)

Group lAI
(n=20)

P value

VAS at 2h 1.33±0.51 1.5±0.54 1.83±0.98 0.48

VAS at 10h 1.66±0.81 2.16±1.16 3.83±1.47* 0.016

VAS at 18h 1.83±0.75 2.5±1.05 4.5±1.04* <0.001

VAS at 24h 2.5±0.54 4±0.63* 4.8±0.98* <0.001

Data are expressed as mean±SD, * = Significant compared to other groups.

Table 3. 
Postoperative Visual Analogue Scale (VAS) with movement

Variable Group TAPd
(n=20)

Group TAP
(n=20)

Group lAI
(n=20)

P value

VAS at 2h 1.76±0.75 1.83±0.75 1.9±0.92 0.95

VAS at 10h 2.33±0.51 2.8±0.75 4.8±0.85* <0.001

VAS at 18h 2.33±0.51 2.8±0.75 5.16±0.75* <0.001

VAS at 24h 2.66±0.81 4±1.41* 5.5±1.04* 0.002

Data are expressed as mean±SD, * = Significant compared to other groups.



152 MAGDY H. ELDEGWY et. al

Chicago, IL, USA). One-way ANOVA was used for 
continuous variables, while the Kruskal-Wallis test 
was used for categorical variables to analyze the 
differences among groups. For non-parametric data, 
the Mann–Whitney rank sum test was used. A p value 
less than 0.05 was considered to indicate significance. 
Continuous, parametric data are reported as mean 
±SD. standard deviation (SD) measured the central 
tendency of data and the distribution of data around 
their mean value.

Results

Ultrasound-guided single shot TAP block was 
performed easily done without complications. The 
demographic data of patients of the three studied 
groups was comparable, and duration of surgery 
(P>0.05) as shown in Table (1).

There was a statistical increase in VAS pain score 
at rest and with movement in group LAI at 10, 18, and 
24 hours postoperatively compared to group TAPD. 
While there was a statistical increase in VAS pain 
score at rest and with movement in group LAI at 10, 
and 18 hours postoperatively compared to group TAP. 
Moreover, there was a statistical increase in VAS pain 
score at rest and with movement in group TAP at time 
24 hour postoperatively compared to group TAPD 
(table 2 and 3).

The time to first request for analgesia 
postoperatively was significantly longer in group TAPD 
compared to groups TAP and LAI. However there was 
significant increase in morphine consumption through 
24 hours postoperative in group LAI compared to 
groups TAPD and TAP (table 4).

discussion

In the current study, we found that the VAS 
scores at rest and movement were significantly lower 
in group TABD compared to groups TAP and LAI. 
TAP block with dexmedetomidine had lower VAS pain 
scores at rest and on movement at 10, 18, and 24 hour 
postoperatively, compared with LA infiltration group. 
Also TAP block without dexmedetomidine had lower 
VAS pain scores at rest and on movement at 10 and 18 

only compared with group LAI. Also we reported that 
the postoperative first request of morphine was delayed 
and total morphine consumption by PCA through 24h 
was reduced in TABD and TAP groups compared with 
LAI group.

The LA infiltration to the surgical wound provided 
brief pain relief for less than 10 hour after surgery. 
Similarly, several previous trials have shown that LA 
infiltration only decrease immediate postoperative 
pain scores within several hours postoperatively 
compared with placebo or no intervention in inguinal 
herniorrhaphy12, breast surgery13, hip arthroplasty14, 
and caesarean section15.

Until now no suitable doses of dexmedetomidine 
for TAP blocks. zhang et al.16 reported that 100 μg 
dexmedetomidine prolonged the sensory and motor 
duration of axillary brachial block in combination 
with ropivacaine, Also, Esmaoglu et al.17 reported 
that 80 μg dexmedetomidine prolonged the sensory 
duration of axillary brachial block in combination 
with levobupivacaine. while 50 μg dexmedetomidine 
had no effect on block duration. However, Bharti et 
al.18 reported that patients receiving 1.5 μg/kg of 
dexmedetomidine combined with ropivacaine 2% in 
caudal anesthesia were more long duration compared 
with the placebo group, 0.5 μg/kg, and 1.0 μg/kg groups. 
In the present study, the patients administered 0.9 μg/kg 
dexmedetomidine combined with levobupivacaine 5% 
for patients in group TAPD. McDonnell et al.2 stated 
that the analgesia that caused by TAP block completely 
finished after 24 hours of the surgery. Almarakbi et al.19 
reported that adding dexmedetomidine to bupivacaine 
in a TAP block reduced morphine consumption and 
improved VAS scores after abdominal hysterectomy. 
Moreover, two meta-analysis studies have reported 
that infiltration of the wound by LA also decreased 
PONV20 and postoperative morphine requirements 
compared with placebo21.

On the other hand, there are three studies reported 
that no significant difference in mean morphine 
requirements during 24 hours postoperatively between 
patients received TAP block and those with local 
anesthetic infiltration of the surgical wound22-24.

In the current study, we didn’t find a significant 
difference between the three groups as regard PONV. 
In a systemic review and meta-analysis that was done 
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by Gue et al., they found that the PONV incidence 
and sedation scores were not significant difference 
between TAP block and wound infiltration in most 
included studies3.

No complication was reported in our study, 
however, TAP block has some complications including 
vascular, abdominal viscera and nerve injuries and 
block failure25. There are some limitations to our study. 
First, we did not assess symptoms of neurotoxicity, 
second, we were unable to evaluate parameters at the 
onset of anesthesia because patients received general 
anesthesia. Also, there is a clinical question regarding 
time and cost, moreover, ultrasound-guided TAP block 
is operator-dependent and time-consuming; thus, 

future researches are required to evaluate the time 
requirements and cost efficiency of these two methods.

Conclusion

Using dexmedetomidine as an additive to 
levobupivacaine in ultrasound-guided TAP block 
after repair of hernia provides: prolonged duration 
of postoperative analgesia, lowered VAS pain scores, 
and reduces PCA opioid requirements. The analgesic 
efficacy by using of dexmedetomidine as an adjunct 
mixed with local anesthetics for TAP block as 
multimodal postoperative analgesia might be an option 
to facilitate postoperative early ambulation.
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SUCTION CATHETER GUIDANCE OF THE ENDOTRACHEAL  
TUBE TO FACILITATE NASAL INTUBATION:  

A DOUBLE BLIND, RANDOMISED CLINICAL TRIAL

hIShAm m.F. ANWER1 AND AhmED A. IbRAhIm2

Abstract

Background: The passage of the endotracheal tube (ETT) through the nose during 
nasotracheal intubation is sometimes difficult and may cause trauma and epistaxis. We evaluated 
whether the use of a PVC suction catheter as a guide for the ETT through the nasal passages during 
nasotracheal intubation can improve its navigability and reduce nasal trauma and epistaxis.

Methods: The study was performed on 156 patients (aged 3-43 yr) requiring nasotracheal 
intubation for tonsillectomy with or without adenoidectomy. Patients were first categorized into 
two equal-sized strata based on age (children; <18 years or adults; 18 years or more) (n=78 each). 
Within each stratum, patients were randomly allocated into two equal-sized groups (n=39 each); 
Guided group (GG group; nasal intubations were guided by PVC suction catheters) and Control 
group (CG; unguided nasal intubations).

Results: ETT navigation was significantly easier and epistaxis was significantly less in the 
guided groups than the control. The ETT failed to passed through the first chosen nostril and the 
other nostril was used for intubation significantly less often in the guided groups. The ETT failed 
to pass through both nostrils in 2 of the patients of the control group but could be passed using the 
guide. Post-extubation nasal endoscopy revealed more clots and lacerations in the nasal mucosa of 
the control group patients.

Conclusion: Guiding the ETT over a PVC suction catheter to the nasopharynex during 
nasotracheal intubation is a simple and effective technique that facilitates ETT navigation through 
the nasal passages and reduces epistaxis and nasal mucosal damage.

Introduction

The nasal route for tracheal intubation has long been used effectively to offer an undisturbed 
surgical field during oral, pharyngeal, laryngeal and maxillofacial surgeries. Nasal intubation 
can usually be performed easily without complications1. Significant trauma can however occur 
during the introduction of the tube through the nasal passages. Epistaxis is a frequent occurrence 
that can be severe enough to disturb the work of the anesthesiologist as well as the surgeon2-4. 
Failure of endotracheal tube passage through the nose can modify anesthetic and surgical plans. 
Submucous tracking to the pharynx5, middle turbinate dislocation6, and accidental turbinectomy 
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or adenoidectomy7,8 have been reported during nasal 
intubation.

Intranasal pathology that can impede the passage 
of the tube may exist but difficult to be predicted. 
Simple pre-induction tests to foretell the patency of 
nasal passages and to detect the more patent nostril 
are frequently used such as estimation of the rate of 
airflow through each nostril during expiration. These 
tests however, have high diagnostic failure rates9, 
and they are not suitable for children. Simple anterior 
rhinoscopy with the aid of a nasal speculum may be 
used to foresee difficulties during nasal intubation. 
This however, can also be misleading and it cannot 
detect abnormalities that can exist in the posterior 
nasal cavity. O’Connell et al1, using preoperative 
anterior rhinoscopy, failed to identify those patients 
who subsequently proved difficult or impossible to 
intubate nasally and incorrectly predicted difficulty in 
11 out of 100 patients included in their study.

Preliminary fiberoptic nasal endoscopy has been 
suggested to have a role in the anesthetic assessment 
and management before nasal intubation. It can provide 
more accurate diagnosis of nasal abnormalities, even 
though its results have been advised10 not to be absolute 
or immutable regarding nasal intubation. Ahmed-
Nusrath et al.10 used fiberoptic nasal endoscpy and 
selected one nostril for intubation as being more patent 
than the other in 60% of asymptomatic patients who 
breathe equally through both nostrils. Despite that, 54% 
of their tubes encountered moderate resistance causing 
more epistaxis. However, this is yet a new aspect of 
fiberoptic nasal endoscopy for most anesthesiologists 
and requires practice, training and the availability of 
expensive equipment. Fiberoptic nasal endoscopy 
before nasal intubation is therefore not commonly 
used11. Accordingly, the anesthesiologist is always 
blind to the anatomical features of the nasal cavity 
and relies on his experience and sense of applying 
a threshold pressure to overcome an unexpected 
resistance without trauma before manipulating the 
ETT or turning to the other nostril. Possibly however, 
miscalculation can occur in the most skillful hands.

Several suggestions have been made to facilitate 
the passage of the ETT and to reduce trauma during 
nasal intubation12-18. However, they were either time-
consuming, precluding routine utilization or required 

special equipment that might not be readily available 
in many operating theaters. In this study, we tested a 
simple technique to facilitate nasal intubation utilizing 
a PVC suction catheter that can be easily accessible in 
almost all operating rooms.

Methods

This manuscript adheres to the applicable Equator 
guidelines. The protocol of this study was registered 
before patient enrollment at the IRB and approved 
by the Ethics Committee of Faculty of Medicine, 
University of Alexandria (registration number 1035). 
A written informed consent was obtained from each 
patient (or from the parents in case of children) who 
agreed to participate in our study. The study was 
conducted on 156 patients, aged from 3 to 43 years, 
requiring nasotracheal intubation for tonsillectomy 
with or without adenoidectomy. Half of the patients 
were adults (aged from18 to 43 years) and the rest 
were children (<18 years) (Fig. 1). Patients with 
abnormal coagulation status or taking any medication 
that may affect hemostasis and those with a history 
of nasopharyngeal surgery or recurrent epistaxis 
were excluded from the study. Eligible patients 
were randomised according to a stratified block 
randomisation scheme. Patients were first categorized 
into two strata based on age (adults or children). 
Randomisation proceeded within strata according to 
a permuted block scheme with a block size varying 
randomly between 4 or 6 according to the outcome of 
a computer generated random number. Patients in each 
stratum were thus categorized randomly into two equal 
groups: guided group (GG) and control group (CG) (39 
patients each). The computer generated randomisation 
list and treatment assignments were prepared by an 
investigator with no clinical involvement in the trial. 
In guided group (GG) patients, nasal intubations were 
guided by PVC suction catheters. In control group (CG) 
patients, nasal intubations were performed directly 
without a guide. Standard Magill tipped endotracheal 
tubes were used in the study (Flexicare Medical Ltd, 
Mountain Ash, Mid Glamorgan, UK).

Anesthesia was standardized for all patients. 
After the application of routine monitoring and 
preoxygenation, anesthesia was induced with 
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fentanyl 1 μg.kg-1 and propofol 2-3 mg.kg-1 followed 
by Rocuronium 0.6 mg.kg-1 to facilitate tracheal 
intubation. The patient was mask ventilated with 
3% sevoflurane in 100% oxygen until muscular 
relaxation was complete. The wider looking nostril 
was chosen for starting intubation. If both nostrils 
appeared similar, the right nostril was used for starting 
intubation. All surgeries were performed by the same 
ENT surgeon and all intubations were performed by 
the same consultant anesthesiologist. The proper 
sized ETTs were selected for children according to 
the formulae: Internal diameter (ID) (mm) = (age/4) + 
3.5 for un-cuffed tubes and ID (mm) = (age/4) + 3 for 
cuffed tubes19,20. For adults, ETTs of 7 and 6.5 mm ID 
were used for male and female patients respectively. 
Cuffed ETTs were used for all patients above the age 
of 8 years and un-cuffed tubes for those under this 
age21. No vasoconstrictor nasal drops were used and 
the tubes were well lubricated with water soluble jelly 
immediately before intubation.

In the control group patients (CG), the ETT was 
advanced gently through the selected nostril against 
the floor of the nose towards the nasopharynx. Gentle 

rotation and tilting of the tube was done during its 
advancement if resistance was faced. If the tube failed 
to enter the pharynx the other nostril was used with 
gentle rotation or tilting of the tube as needed. If 
passage of the tube through the other nostril also failed 
the catheter guided technique was tried before the 
decision of shifting to oral intubation. Failure of the 
tube passage through each nostril was recorded. After 
the passage of the tube tip to the pharynx, tracheal 
intubation was completed under direct laryngoscopy 
using Magill forceps.

In guided group patients (GG), a well lubricated 
PVC suction catheter (Ghatwary Medical Supply 
[GMS], Alexandria, Egypt) was first inserted through 
the ETT so that about 10 cm of the catheter was 
protruding from the distal end of the tube (Fig. 2). Ten-
French catheters were selected for ETTs 5.0 mm ID 
and smaller, and 12-French catheters were used for 
ETTs 5.5 mm ID and larger. The tip of the catheter 
was then inserted gently through the selected nostril 
until it passed to the pharynx. If a resistance was felt to 
the passage of the catheter, the other nostril was tried. 
The nostril with less resistance to the catheter passage 

Fig. 1 
Flow diagram of 

patients in the study
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was chosen for the completion of the procedure. The 
ETT was then advanced over the catheter through the 
nasal passages while holding the catheter proximal 
to the tube to prevent its advancement with the tube. 
Fixation of the catheter while advancing the ETT is an 
important part of the technique to prevent its forward 
movement with the ETT and the possibility of its kink 
distal to the tube blocking its advancement. After the 
passage of the tube tip to the pharynx, the suction 
catheter was withdrawn from the ETT and tracheal 
intubation was completed under direct laryngoscopy 
using Magill forceps.

The anesthesiologist who performed the 
intubations recorded the success of intubation 
attempts through each nostril and evaluated the ease 
of navigation of the ETT through the nasal passages, 
defined as easy, medium, difficult and impossible13. 
The E.N.T. surgeon, who did not attend airway 
instrumentation and was unaware to which group the 
patient belonged, estimated the extent of epistaxis after 
placing the Boyle-Davis gag for surgery 5 min after 
nasal intubation. Epistaxis was estimated on a scale 
of “no epistaxis” to “severe epistaxis”. “No epistaxis” 
represented no blood in the pharynx, “mild epistaxis” 
indicated blood on the nasotracheal tube only, 
“moderate epistaxis” indicated some blood pooling in 
the pharynx, and “severe epistaxis” represented a lot 
of blood sufficient to impede intubation and surgical 

view11. Nasal passage time was calculated in the 
CG starting when the tip of the ETT just entered the 
anterior nares until the tip of the ETT just passed the 
posterior nares and entered the pharynx. In GG, nasal 
passage time was calculated starting when the tip of 
the guiding suction catheter just entered the anterior 
nares until the tip of the ETT passed the posterior nares 
and entered the pharynx and the guiding catheter was 
completely removed from the ETT.

In the post anesthesia care unit, a further blinded 
otolaryngologist examined the nasal mucosa with 
a flexible fiberscope (Karl Storz). Nasal trauma was 
classified as none/bruises or clots/lacerations of the 
nasal mucosa.

Statistical Analysis

Sample size estimation was performed to 
detect a 30% difference between the groups with 
respect to epistaxis. We calculated that 39 adults 
and similar number of children should be included 
in each group for a subgroup analysis with an alpha 
error of 0.05 and a power of 0.8 (On the basis of 50% 
incidence of epistaxis). Data are presented as median 
(25th percentile, 75th percentile) or frequencies and 
percentages as appropriate after being assigned as 
nonparametric based on the Kolmogorov and Smirnov 
test. The SPSS software (version 15.0; SPSS Inc, 

Fig. 2
A well lubricated PVC suction 
catheter inserted through the 
ETT so that about 10 cm  
of the catheter was protruding 
from the distal end of the ETT
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Chicago, IL) was used for statistical analysis. Age and 
duration of tube passage through the nasal cavity were 
compared using the Mann-Whitney U test. Sex, type 
of operation, severity of epistaxis, the ease of tube 
navigation through the nasal passages and the extent 
of post-operative nasal mucosal injury were analyzed 
by Pearson Chi-Square test or the Likelihood Ratio 
when appropriate. Values of P<0.05 were considered 
statistically significant.

Results

Out of 198 patients assessed for eligibility, 156 
patients fulfilled inclusion criteria and signed consent 
form. Half of the participated patients were children 
and the rest were adults and they were investigated to 
the end of the study protocol with no dropouts (Fig. 1).

No significant differences were found between 

the two tested groups regarding age, sex and the type 
of surgical operation performed (Table 1). The use of a 
suction catheter as a guide to facilitate nasal intubation 
was successful and easy in all the tested patients 
without a single failure or complication.

Epistaxis following nasal intubation was 
significantly less in the guided group than in the 
control (P<0.001) (Table 1; Fig. 3). Also, navigation 
through the nasal passages was smoother with less 
impingements in the guided group than in the control 
(P< 0.001) (Table 1; Fig. 4). In the post-anesthesia care 
unit, fiberoptic nasal endoscopy revealed more clots 
and nasal mucosal lacerations in the control group 
than in the guided group (P<0.001) (Table 1; Fig. 5). 
Similar results were obtained when we compared the 
tested children (< 18 years) or adult patients (18 years 
and over) of each group with the patients of the same 
age category in the other group (P=0.002 and 0.04 

Table 1 
Demographic data and nasal intubation characteristics

Guided G (GG) Unguided G (CG) Statistics P=

Age Child
Adult
Total

6(4,10)
25(21,30)
16 (6, 25)

5(4,6)
24(19,28)
13.5(5,24)

0.135
0.110
0.276

Sex (M/F) Child
Adult
Total

21/18
20/19
41/37

22/17
24/15
46/32

1.0
0.49
0.52

Operation (T/TA) Child
Adult
Total

6/33
39/0
45/33

5/34
38/1
43/35

0.745
0.237
0.872

Nasal intubation time (sec.) Child
Adult
Total

7(6, 12)
9(6,12)
8 (6, 12)

6(4, 14)
8(5,11)

7 (4, 12.25)

0.230
0.115
0.077

Nostrils entered by ETT one/two Child
Adult
Total

38/1
39/0
77/1

30/9
31/8
61/17

0.014
0.005

<0.0001
Epistaxis(No/mild/moderate/severe) Child

Adult
Total

23/11/1/4
25/9/5/0
48/20/6/4

11/8/4/16
6/11/9/13

17/19/13/29

0.002
<0.0001
<0.0001

Navigability 1/2/3/4 Child
Adult
Total

34/4/1/0
35/4/0/0
69/8/1/0

21/6/9/3
22/9/8/0

43/15/17/3

0.002
<0.0001
<0.0001

Nasal mucosal damage (None or Bruse/
Crust or Tearing)

Child
Adult
Total

32/7
34/5
66/12

21/18
19/20
40/38

0.008
<0.0001
<0.0001
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respectively) (Table 1).

There was no significant difference between the 
groups as regards the duration of nasal intubation to the 
nasopharynx (P=0.077) (Table 1). However, the ETT 
failed to pass through the first attempted nostril and the 
other nostril was used for intubation significantly more 
often in the control than in the guided group (P<0.001) 
(Table 1). Also, the ETT failed to pass through the 
nose to the nasopharynx in two of the patients of the 
control group after several tilting and manipulation 
through both nostrils but could be passed with mild 
to moderate resistance when the guided technique was 
used. Submucosal passage of the endotracheal tube 
was noticed in two of the patients of the control group. 
After moderate difficulty of tube navigation through the 
nose, the tube was seen under the mucous membrane 
of the pharynx during laryngoscopy. The tube was 
withdrawn and reinserted successfully through the 
other nostril with no later sequlae. This incident was 
not seen among the guided groups’ patients.

discussion

This study supports the benefit of using a guide 
to facilitate nasal intubation. Navigation of the guided 
tracheal tube in the nasal passages was significantly 
smoother with less impingement than the control while 
epistaxis was significantly less. Assessment of the 
nasal mucosa after extubation indicated less trauma to 
the nasal passages. Similar results were obtained by 
all the investigators who used different techniques to 
facilitate the passage of the ETTs through the nose12-18. 
Also, the use of the guided technique can be a solution 
when ETT fails to pass through the nasal passages by 
the traditional technique as demonstrated in two of the 
patients of our control group.

Smith and Reid22, using fiberoptic nasal 
endoscopy, found that 68% of asymptomatic oral 
surgery patients presenting for nasal intubation had 
intranasal abnormalities (58% unilateral and 10% 
bilateral), and in 37%, the deformity was severe which 
might render the patient vulnerable to significant nasal 
trauma. Their patients were selected as having no 
history of nasal obstruction or trauma, and reported 
being able to breathe easily and equally through both 
nostrils, and this was confirmed by palpating the air 

Fig. 3 
Severity of Epistaxis after nasal intubation

Fig. 4 
Ease of ETT navigation through the nasal passages during 

nasotracheal intubation

Fig. 5 
Nasal mucosal trauma after nasal intubation as revealed by 
fiberoptic nasal endoscopy in the post-anesthesia care unit
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flow through each nostril during expiration. With this 
high incidence of the unpredictable hazard of difficulty 
and trauma during nasal intubation, the routine use of a 
method to facilitate the tube passage through the nose 
should be beneficial in reducing associated morbidity. 
To promote routine use, the method should be simple, 
hazardless, easy to perform, readily available without 
sophisticated preparation and not expensive. Most 
of the suggested approaches are either sophisticated, 
or require special equipment that may not be readily 
available for routine use in most operating theaters. 
The anesthesiologist can however, choose the most 
comfortable technique that suits his working conditions 
and facilities.

Thermo-softening of the endotracheal tubes just 
before nasal intubation was found to be effective in 
reducing the incidence of epistaxis and nasal trauma12. 
However, the technique can be time consuming 
if used routinely in busy operating theaters and 
may jeopardize sterilization of the tube. Also, the 
possibility of overheating of the tube that may have 
serious consequences cannot be under emphasized if 
the technique is utilized routinely in different operating 
theaters23-26.

MacKinnon and Harrison13 used a red rubber 
catheter applied over the distal end of the ETT trailing 
it through the nasal passages to the oropharynx, 
and Elwood et al.27 and Watt S et al.28 evaluated the 
efficacy of this technique in children. Enk D, et al.14 
modified the technique and used a nasopharyngeal 
airway (Wendl tube) as a pathfinder after removing 
its adjustable flange and inserting the tip of the 
endotracheal tube into its trailing end. The Wendl 
tube or the red rubber catheter was removed with a 
Magill forceps after the guided endotracheal tube was 
positioned in the oropharynx. The technique was found 
effective in reducing epistaxis during nasal intubation 
and was used effectively to solve specific intubation 
problems in several case reports2,28. A drawback of 
this technique is the possibility of disconnection of 
the ETT tip from the pathfinder if it is drawn back 
during manipulation. Also, there is a potential risk of 
losing the pathfinder that may enter the esophagus or 
may pass through the glottis if the ETT is advanced 
blindly14. The pathfinder should therefore be visually 
observed in the oropharynx during the passage of the 

ETT through the nose which can increase difficulty. 
The tip of the red rubber catheter or the Wendl tube 
may be brought out of the patient’s mouth with a Magill 
forceps before completing nasopharyngeal passage in 
order to minimize this risk2,14,29. In a likewise manner, 
a cut middle finger of a large glove was fitted over the 
bevel end of the ETT to reduce nasal trauma30,31. The 
glove finger was removed with Magill forceps under 
direct vision after the tube passed the nasal passages. 
Alongside the potential risk of foreign body deglutition 
or aspiration, Barras et al.32 reported disappearance of 
the finger cot that was discovered 5 months later in an 
inflammatory mass situated between the trachea and 
the sternocleidomastoid muscle.

Similar to our utilized technique, Morimoto Y, 
et al.15 used a curved tipped angled portex suction 
catheter that was specially designed for suctioning 
each bronchus separately, and Cossham PS16, used 
a gum-elastic bougie with angulated tip to railroad 
the tracheal tube to its correct path. Seo KS et al.17 
obturated the ETT tip with an inflated esophageal 
stethoscope, and Watanabe S et al.18 used an Airguide 
tube system in which they used a non-beveled (even 
cut) tracheal tube with a Murphy eye, and a soft stylet 
with a balloon that was inflated at and to about 0.5-1 
cm beyond the distal end of the tube. Obviously, most 
of these suggested techniques utilize equipment that 
may not be readily ready for the anesthesiologist for 
routine use in many operating rooms.

The PVC suction catheter is soft, flexible, 
atraumatic, and not expensive. It is always readily 
available in almost all operating theaters. Its flexibility 
enables its smooth slipping to find its way in the nasal 
passages without trauma. The guided ETT can then be 
directed to the correct path directly over the catheter 
without impingements, reducing trauma to nasal 
tissues and minimizing the possibility of submucosal 
insertion. In addition, the introduction of the fine 
atraumatic catheter through both nostrils may provide 
a clinical provisional expectation of the more patent 
nostril that can be easier for intubation. Furthermore, 
the presence of the catheter inside the lumen of the 
ETT during its passage through the nose can decrease 
the possibility of its contamination with blood, mucous 
or dislodged tissues from the turbinates or the adenoids 
and their subsequent introduction into the airways. 
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It has been argued13 however, that retraction of 
intraluminal guiding devices may cause contamination 
of the inner lumen of the ETT with mucous or blood 
that pools in the pharynx. A possible solution that can 
negate this concern is an application of a rapid suction 
through the guiding catheter just before its withdrawal 
from the ETT33.

The ideal endeavored passage of the ETT through 
the nose during nasotracheal intubation is along the 
nasal floor, underneath the inferior turbinate (the 
lower pathway). This might be safer than passing the 
tube through “the upper pathway”; above the inferior 
turbinate and below the middle turbinate as the later is 
a vascular structure, attached to the ceribriform plate 
of the ethmoid complex by a thin lamella, loosely 
anchored to the ethmoidal air cells and can be injured 
or partially avulsed causing severe epistaxis. Ahmed-
Nusrath et al.10, using fiberoptic nasal endoscopy after 
traditional nasal intubation found that only 16.7% of 
the preformed tubes were passed through the lower 
pathway while the rest took the upper pathway in spite 
of specific attempts to avoid this. They also found that 
significantly more reinforced tubes (56.7%) took the 
lower pathway and explained their better performance 

by having the flexibility required to enter narrow 
pathways. In our study, we did not do fiberoptic 
nasoscopy to confirm the nasal pathway taken by our 
ETTs. However, a fine flexible catheter can presumably 
be passed more easily through the endeavored pathway 
to guide the ETT to find its way through this passage. 
Once the ETT follows the favored passage, its 
migration to the other pathway is most likely prevented 
by the medial border of the inferior turbinate, which 
approximates to the nasal septum.

There are some limitations to this study. 
Consistent with our routine practice, we did not use 
a topical vasoconstrictor. The routine use of a topical 
vasoconstrictor however, is disfavored by some 
authors17,29,34 concerning its unpredictable absorption 
and delivered drug dose and the hazard of associated 
circulatory side effects.

In conclusion, the use of a PVC suction catheter as 
a guide for the ETT through the nasal passages, during 
nasotracheal intubation, facilitates ETT navigation 
and reduces epistaxis and nasal mucosal damage. The 
technique is worthy of being encouraged to be used 
routinely during nasotracheal intubation in view of its 
advantages, simplicity, cheapness and availability.
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INTRAPERITONEAL BUPIVACAINE-KETOROLAC FOR  
POSTOPERATIVE PAIN CONTROL AFTER LAPAROSCOPIC  

COLORECTAL SURGERY: A DOUBLE-BLIND  
RANDOMIzED CONTROLLED TRIAL

AhmED h. bAkEER1, NASR m. AbDALLAh2  
AND mAhmOuD A. kAmEL3

Abstract 

Background: The study aimed to evaluate the antinociceptive effect of intraperitoneal 
ketorolac combined with bupivacaine in patients undergoing laparoscopic colectomy.

Methods: This prospective randomized double-blind controlled trial included 60 adults 
scheduled for laparoscopic colectomy randomized into one of two groups according to the 
analgesic instilled intraperitoneally at the end of surgery. Group B (n = 30) received 50 ml of 
intraperitoneal (IP) bupivacaine 0.25% + 5 ml of normal saline. Group KB (n=30) received 50 ml 
of intraperitoneal bupivacaine 0.25% + 30 mg ketorolac in 5 ml of normal saline. Postoperative 
pain intensity was measured by visual analogue scale (VAS) score. The time to the first request of 
analgesia and total morphine consumption were recorded in addition to PONV score.

Results: During the whole postoperative period, compared to group B, the VAS score was 
significantly lower (p < 0.001), time to first request of analgesia was significantly longer (p < 0.001) 
and total morphine consumption was significantly lower in KB group (p < 0.001). Postoperative 
nausea and vomiting score was significantly higher in Group B (p = 0.001).

Conclusion: Intraperitoneal instillation of a combination of bupivacaine 0.25% and ketorolac 
is a safe and effective option for postoperative analgesic following laparoscopic colectomy in cases 
colon cancer.

Keywords: NSAIDs, Intraperitoneal, Laparoscopy, Colorectal surgery

Introduction

Open colectomy is considered the principal operation for colorectal (CR) cancer. However 
currently laparoscopic surgery is often considered a treatment option for several malignant and 
benign colorectal diseases1. Laparoscopic colectomy has been shown to be associated with less 
postoperative analgesic requirement, more rapid bowel function recovery, and shorter hospital 
stay2.
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Numerous randomized controlled trials (RCTs) 
suggested that the short- and long-term outcomes of 
laparoscopic and open surgery for CR cancer were 
comparable3-6. The Japan Clinical Oncology Group 
(JCOG) reported that the survival outcomes were 
similar following laparoscopic versus open dissection 
for stage II or III colon cancer7.

Optimal postoperative pain control is vital for 
both patients’ comfort and rapid recovery. Return of 
bowel function and consequently tolerance of oral 
feeding is influenced by postoperative pain following 
CR resection8. It is recommended to avoid opioids 
after CR surgery due to their known gastrointestinal 
side effects including nausea and vomiting and delayed 
bowel motility9.

For open CR surgery, pain relief methods include 
thoracic epidural analgesia (TEA), patient-controlled 
analgesia (PCA), intrathecal analgesia, systemic 
lidocaine infusions, wound infiltration, and transversus 
abdominis plane block9. Conversely, there is no 
sufficient evidence for postoperative analgesia after 
laparoscopic CR surgery. A meta-analysis of 7 RCTs 
reported that epidural analgesia is a good analgesic 
option during the initial period after laparoscopic CR 
surgery with no significant benefit in return of bowel 
function10.

Intraperitoneal instillation of local anesthetics 
has been used in other types of laparoscopic surgery. 
A systematic review of 13 trials comparing local 
anesthetics after laparoscopic cholecystectomy showed 
a significant reduction in pain scores in seven studies11. 
A pilot case-control study investigated the analgesic 
efficacy of intraperitoneal irrigation of bupivacaine 
following gynecological operative laparoscopy in 20 
women. The authors found that this method can reduce 
postoperative pain and analgesic requirements at least 
during the first 10 hours after surgery12.

Non-steroidal anti-inflammatory drugs 
(NSAIDs) are potent antinociceptive agents widely 
used as adjuncts in post-surgical pain. According to 
published findings, peripheral and central mechanisms 
are involved in the antinociceptive action of these 
drugs. NSAIDs inhibit prostaglandin synthesis at 
the site of peripheral inflammation and in the CNS 
as well13. Ketorolac, a NSAID with localized anti-
inflammatory and analgesic properties is currently 

used as a perioperative analgesic alone or combined 
with local anesthetics14,15.

Therefore, the aim of this study was to evaluate 
the antinociceptive effects of intraperitoneal ketorolac 
combined with bupivacaine in patients undergoing 
laparoscopic colectomy.

Patients and Methods

This prospective randomized double-blind 
controlled trial was done in the National Cancer 
Institute, Cairo, Egypt during the period from April 
2017 to November 2017. After approval from the 
local Institutional Ethical Committee (IRB approval 
number 201617012.2P), 60 adult patients scheduled 
for laparoscopic colorectal surgery were included in 
the study and all patients provided written informed 
consents before surgery. Patients aged 18-60 years, 
American Society of Anesthesiologists (ASA) 
physical status class I, II or III with satisfactory 
laboratory findings (CBC, liver functions, renal 
functions and coagulation profile) were included in the 
study. Exclusion criteria were allergy to study drugs 
(Bubivacaine and ketorolac), impaired liver or renal 
functions, severe cardiopulmonary impairment and 
patients underwent open colectomy after laparoscopic 
starting.

Preoperatively, in the preparation area, an 
intravenous catheter (18-gauge) was introduced to all 
patients and 500 ml Ringer’s solution were infused, 
then 3 mg midazolam were given before patients being 
transported to the operating room. Intraoperatively, 
basic monitoring was connected to patients (non-
invasive blood pressure, capnography, pulse-oximetry 
and 5-leads ECG), radial artery (in either hand) was 
then cannulated and invasive blood pressure was 
monitored, baseline findings were recorded.

General anesthesia was induced by giving 
fentanyl 1.5 μg/kg, propofol 2.5 mg/kg followed by 
atracurium besylate 0.5 mg/kg to facilitate orotracheal 
intubation with cuffed tube of appropriate size. Patients̕ 
ventilation was then maintained mechanically by GE 
anesthesia machine. Anesthesia was maintained with 
100% oxygen with 1.2-2% isoflurane. Intermittent 
boluses of atracurium 0.1 mg/kg were given to achieve 
muscle relaxation.
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Tidal volume of 6 ml/kg with respiratory rate 14 
per minute was adjusted and manipulated according 
to end-tidal carbon-dioxide (EtCO2) to maintain 
normocapnia, i.e. (EtCO2) between 34 and 38 mmHg. 
A nasogastric tube of appropriate size was then inserted 
and secured in place with plaster tape.

Ringer acetate solution was given to cover 
fasting, deficit and lost fluids. Blood and plasma were 
given if there was major blood loss. Blood pressure 
fluctuations (Hypotension/hypertension) were defined 
as (fall/rise) in mean arterial pressure MAP of >20% 
from the baseline values. These fluctuations were 
managed as per our clinical standard practice.

Patients were placed in supine position with 
legs apart. During laparoscopy, after induction of 
pneumoperitoneum, a 10 mm trocar is inserted in the 
upper midline, and a laparoscopic exploration of the 
abdomen performed in order to choose the most suitable 
procedure and position of the remaining trocars. Other 
trocars were then inserted to facilitate introduction 
of surgical tools until resection is completed. Intra-
abdominal CO2 insufflation was adjusted to maintain 
intra-abdominal pressure at 14 mm Hg.

Patients were randomly grouped into two groups 
according to randomization table. Group B (n = 30) 
received 50 ml of intraperitoneal (IP) bupivacaine 
0.25% + 5 ml of normal saline. Group KB (n=30) 
received 50 ml of intraperitoneal bupivacaine 0.25% 
+ 30 mg ketorolac in 5 ml of normal saline. The 
anesthesiologist who prepared the study drugs was 
not involved in the study. On the other hand the 
anesthesiologist and the surgeon who observed the 
patient were unaware of the study group until the end 
of the study. After removal of the specimen and after 
adequate hemostasis, the prepared solutions of the 
study drugs were instilled diffusely intraperitoneally 
then the trocar was removed and incisions were 
sutured. The neuromuscular blockade was antagonized 
with neostigmine 0.05 mg/kg and atropine 0.01 mg/
kg and endotracheal tube was removed. Patients were 
then transferred to post-anesthesia care unit (PACU) 
until criteria of discharge were fulfilled. Pulse and 
blood pressure were monitored during the first 24 
postoperative hours.

The primary outcome was postoperative pain 
intensity measured by visual analogue scale (VAS) 

score. The secondary outcomes were time to the 
postoperative first analgesic request, total morphine 
dose given in the 1st postoperative day and any adverse 
effects, the percentage increase of MAP compared 
to baseline readings. Postoperative nausea and 
vomiting was evaluated with PONV score (0 none, 1 
mild, 2 moderate, 3 severe).

Before surgery, patients were informed about 
VAS score (VAS score 0 - no pain, VAS score 10 - 
worst possible pain). The VAS score was recorded at 
1, 2, 6, 12, 24 h after surgery.

IV morphine dose of 0.05 mg/kg was given to 
patients who reported VAS score of 3 or more and 
asked for analgesia. Paracetamol 1 gm infusion was 
given to patients who asked for analgesia with VAS 
score less than 3 or as an adjuvant to morphine.

Postoperative nausea and vomiting was observed 
and patients who suffered nausea or vomiting were 
given ondansetron 4 mg IV. Time to the first analgesic 
request (considering the extubation as time 0), total 
dose of morphine given and adverse effects like nausea 
and vomiting, sedation over 24 h postoperatively were 
noted.

Sample Size Estimation

In a previous study16, the addition of ketorolac 
to intraperitoneal bupivacaine reduced VAS score of 
abdominal pain from 4.0±1.5 to 2.7±1.9. Based on the 
results of this study, a sample of 29 patients in each 
group is required to elicit the difference at an alpha 
level of 0.05 and a power of the study of 80%. Sample 
size was calculated using the G*Power© software 
(Institutfür Experimentelle Psychologie, Heinrich 
Heine Universität, Düsseldorf, Germany) version 
3.1.9.2.

Statistical Analysis

Statistical analysis was done using IBM© SPSS© 
Statistics version 22 (IBM© Corp., Armonk, NY, 
USA). Numerical data were expressed as mean and 
standard deviation or median and range as appropriate. 
Comparison between the two groups was done using 
independent sample t-test or Mann-Whitney test as 
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appropriate. All tests were two-tailed. A p-value < 0.05 
was considered significant.

Results

Table (1) shows baseline characteristics of 
the two studied groups. There was no significant 
difference between the two groups regarding age, BMI 
and procedure duration. Left colectomy was done in 22 
patients and the remaining eight had right colectomy.

During the whole postoperative period, the VAS 
score was significantly lower in Group KB compared 
to Group B (Table 2). The time to first request of 
analgesia was significantly longer in Group KB 

compared to Group B (p < 0.001).The total morphine 
consumption during the first postoperative 24 hours 
was significantly lower in Group KB compared to 
group B (p < 0.001).

The percentage increase of MAP compared to 
baseline readings was significantly higher in Group B 
compared to Group KB after 2 and 12 hours (Table 
2). Postoperative nausea and vomiting score was 
significantly higher in Group B compared to Group 
KB (p = 0.001).

discussion

The results of this study demonstrated analgesic 
effectiveness of intraperitoneal instillation of a 

Table 1 
Age, body mass index, and duration of the procedure of the two studied groups. Data is presented as mean ± standard deviation

Group B
(n=30)

Group KB
(n=30)

p-value

Age (years) 58.4±4.5 59.0±3.7 0.575

Body mass index (kg/m2) 24.4±3.7 24.7±3.1 0.742

Baseline mean arterial pressure (mmHg) 83±8 82±8 0.701

Duration procedure (min.) 145±11 138±19 0.086

Table 2 
Pain score, morphine consumption and PONV score in the two studied groups.  

Data is presented either as median (range) or mean ± standard deviation
Group B
(n=30)

Group KB
(n=30)

p-value

VAS score

After 1 hour 4 (1-8) 2 (1-5) < 0.001
After 2 hours 4 (2-7) 2 (1-4) < 0.001
After 6 hours 4 (2-6) 2 (1-4) < 0.001
After 12 hours 4 (2-6) 2 (1-4) < 0.001
After 24 hours 4 (2-7) 3 (1-6) 0.005
Percentage increase of MAP

After 2 hours 22.1±8.9 15.8±5.9 0.009
After 6 hours 19.2±5.5 15.6±7.0 0.128
After 12 hours 23.7±9.3 17.2±6.2 0.013
After 24 hours 21.9±8.0 23.8±9.4 0.273
Time to first request of analgesia (hrs) 6 (4-18) 16 (4-24) < 0.001
Total Morphine consumption (mg) 5 (0-6) 0 (0-3) < 0.001
PONV score 2 (0-3) 1 (0-3) 0.001
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combination of bupivacaine 0.25% and ketorolac 
following laparoscopic CR surgery for colon cancer. 
The addition of ketorolac to intraperitoneal local 
anesthesia produced better analgesia and more 
reduction of opioid consumption and postoperative 
nausea and vomiting.

The optimal analgesic modality after laparoscopic 
CR surgery is yet to be determined. The most popular 
type used after open CR surgery is TEA. One meta-
analysis included 7 RCTs that compared the effect 
of TEA and PCA following laparoscopic colectomy. 
TEA resulted in significantly lower pain intensity and 
lower risk in nausea and vomiting with no significant 
benefits in return of bowel function10. On the other 
hand, another systematic review of six RCTs for the 
effect of TEA on laparoscopic CR surgery found that 
it significantly reduced pain and improved return of 
bowel function17.

A retrospective review of CR cases managed 
laparoscopically in the United States identified limited 
use of epidural analgesia. But, it was more likely to be 
used in cancer cases. Epidural analgesia was associated 

with a longer hospital stay, higher hospital costs and 
higher rate of urinary tract infection18.

Successful analgesic management is based on 
better understanding of mechanisms of pain. Pain 
after laparoscopy is believed to be multifactorial. 
These factors include the volume of residual gas19, 
the pressure created by the pneumoperitoneum20, and 
the temperature of insufflated gas21. The rate and total 
volume of insufflated carbon dioxide can influence the 
incidence of postoperative pain22,23. Other proposed 
mechanisms include diaphragmatic stretching, with 
phrenic nerve neuropraxia20, neuropathic pain elicited 
by chemical irritation, ischemia and compression, 
Intraperitoneal acidosis has also been documented in 
humans after carbon dioxide pneumoperitoneum24.

Therefore, these suggested mechanisms persuade 
the use of IP analgesics to combat the local effects of 
pneumoperitoneum that may be the principal source of 
pain following laparoscopy. Based on the controversial 
results of analgesic benefit of IP local anesthetics in 
different types of laparoscopic surgery, the current 

Fig. 1 
CONSORT Flow Diagram
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study proposed a multimodal local analgesia using a 
combination of bupivacaine and ketorolac.

Nonsteroidal anti-inflammatory drugs(NSAIDs)
have shown localized anti-inflammatory and analgesic 
properties through the inhibition of prostaglandin 
synthesis directly at the site of tissue trauma25. The 
topical application of NSAIDs was found to inhibit 
peripheral N-methyl D-aspartate (NMDA)activity26.

Elhakim et al.27 have reported comparable pain 
reduction with IP and IV tenoxicam combined with 
lidocaine after laparoscopic cholecystectomy. The IP 
route only reduced the time to first analgesic request. 
However, Jabbour-Khoury et al.16 found IP local 
anesthesia combined with IV ketoprofen was better 
than IP ketoprofenin terms of reduced requirements 
for rescue analgesia and reductions in nausea and 
vomiting.

More recently, Murdoch et al. compared the 
postoperative analgesic effect of 30 mg of ketorolac 

administered IP vs. the same dose intravenously 
following laparoscopic cholecystectomy. The authors 
concluded that IP and IV ketorolac had comparable 
analgesic efficacy28. Compared to control placebo 
group, IP ketorolac reduced opioid consumption and 
delayed the time to first request of analgesia. However, 
the analgesic effect of ketorolac was relatively short 
and reduction of pain score was small.

In conclusion, in cases of colon cancer 
undergoing laparoscopic colectomy, intraperitoneal 
instillation of a combination of bupivacaine 0.25% 
and ketorolac is a safe and effective option to provide 
a good postoperative analgesia along the first 24 
postoperative hours with minimal adverse effects. The 
addition of the NSAID ketorolac to the intraperitoneal 
local anesthetic augments its analgesic efficacy with 
reduced opioid consumption and postoperative nausea 
and vomiting.
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RANDOMIzED CROSS OVER STUDY COMPARING 
THE FIRST ATTEMPT SUCCESS RATE OF 

INTRAVENOUS CANNULATION IN CHILDREN 
USING THE ACCUVEIN AV 300 APPARATUS 

VERSUS THE STANDARD TECHNIqUE

ROLAND N. kADDOum1, mARIE T. AOuAD2, ChIRINE y. ChEhAb3, 
SAhAR SIDDIk SAyyID4, CyNThIA kARAm5, ARWA W. bOu ALI6 

AND DORALINA L. ANghELESCu7

Background: The AccuVein AV300 device helps in venipuncture and intravenous (IV) 
cannulation. It uses infrared light that can be absorbed by the blood hemoglobin so that veins 
location is clearly viewed on the skin’s surface.

objectives: To assess the effectiveness of the AV300 device over the standard technique in 
increasing the first-time success rate (SR) for pediatric patients who needed IV cannulation.

Methods: This was a prospective crossover study of patients aged 0-18 years scheduled 
for surgery or examination under anesthesia but without having an existing IV access and after 
providing consent form. Patients were randomized into two groups; cannulation with AV300 
or standard insertion performed by experienced pediatric anesthesiologists and residents under 
training.

Results: A total of 184 pediatric patients were included in this study. The difficult veins 
children were younger than those with easy veins (5.4±3.2 vs 4.3±3.7 P = 0.04). The first-attempt 
SR was similar for all participants, 67% (95% CI, 57-77%) when using AV300 and 70% (95% CI, 
61-79%) when using the standard method (P = 0.9). The same applies when comparing the first-
attempt SR between easy and difficult veins groups. The successful cannulation time of difficult 
veins by residents was longer in the standard vs. AccuVein group respectively 65s (27-168) vs 50s 
(15-222).

Conclusion: Intravenous cannulation using AcccuVein 300 Was not superior to the standard 
method in children except for a shorter time to cannulation in patients with difficult veins.
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Introduction

Intravenous cannulation is usually performed 
by inserting an intravenous catheter blindly through 
the skin, into the lumen of a peripheral vein. Finding 
a suitable vein for intravenous cannulation may pose 
a challenge, especially in young children, in children 
with a history of prematurity or dark skin1, in obese 
patients2, and in patients with a history of repeated 
diagnostic or therapeutic procedures requiring multiple 
venous cannulations. Difficult cannulation with 
multiple attempts is a frequent problem, and various 
techniques have been tried to improve the chance of 
successful first time cannulation. The use of several 
light emitting techniques has been reported, and their 
limitations have been noted. Existing machines can 
be large and difficult to transport, requiring a power 
cord to function3. Some must touch the patient’s skin, 
which is associated with a risk of burns. The AccuVein 
AV300 (AccuVein LLC, Cold Spring Harbor, NY, 
USA) uses infrared reflection and does not touch the 
patient’s skin and therefore avoids the risk of infection 
at the IV insertion site and the risk of patient burn and 
was used for IV insertion3-7. In a previous study, the 
use of AV300 was not found superior to the standard 
technique of inserting an intravenous cannula in 
unselected pediatric patients7. Many variables may 
affect the success rate of intravenous cannula insertion 
in pediatric patients including prematurity, younger 
age, and dark skin. Yen et al. found an overall first 
attempt success rate of 75% in 615 pediatric patients, 
while patients with difficult intravenous access (DIVA) 
score of 4 or more had less than 50% first attempt 
success rate of intravenous insertion1. The aim of 
our randomized crossover study is to evaluate the 
cannulation success rate using the AV300 either as 
the first attempt, or as a second attempt if the standard 
technique has failed, having each patient as his own 
control and therefore minimizing the many variables 
that might affect the success rate.

Methods

After approval of this study by our Institutional 
Review Board, written informed consent was obtained 
from the parent or guardian of each participant. The 

child’s assent was obtained for children older than 
7 years of age. Research candidates were recruited 
by screening the patients scheduled for surgery on 
the day prior to surgery, based upon the inclusion/
exclusion criteria. Inclusion criteria included patients 
younger than 18 years of age, American Society of 
Anesthesiologist Physical Status (ASA) status I, II or 
III, undergoing elective surgery or examination under 
anesthesia, which did not have existing intravenous 
access. Exclusion Criteria included existing intravenous 
access, malformations or infections at the potential site 
of insertion, need for emergency surgery, and inability 
or unwillingness of parent or legal guardian to give 
written informed consent.

Patients who fulfilled the inclusion criteria and 
provided informed consent were assigned to one of two 
groups using a randomization program that assigned 
research participants into group A (AccuVein AV300 
assisted intravenous catheter insertion) or group B 
(standard technique of insertion of the intravenous 
cannula). After pre-anesthetic evaluation, the research 
participant was brought to the operating room and 
standard monitors were applied (EKG, SpO2, Blood 
Pressure (BP)) if tolerated. Anesthesia was induced 
via face mask with sevoflurane in 100% O2. The 
anesthesiologist and resident decided on a site believed 
to be the best for cannulation and on the size of the 
venous cannula as 22 gauge or 24 gauge. When the 
supervising anesthesiologist deemed it appropriate, 
the venous cannulation was attempted by the resdient, 
according to the randomization groups, either with 
the AccuVein device (group A) or blindly (group B). 
A rating of the vein attempted as either difficult or 
easy to cannulate was established by the attending 
anesthesiologist before randomization.

An observer member of the research team 
recorded the time between the placement of the 
tourniquet and the successful cannulation. If the 
first cannulation attempt was not successful with 
the assigned technique, the second attempt was 
made using the alternative technique. Patients who 
were randomized to the standard group (group B) 
and had an unsuccessful first attempt underwent 
the second attempt using the AV300. Patients who 
were randomized to AV300 (group A) and had an 
unsuccessful first attempt by the resident underwent 
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the second attempt using the standard technique. After 
the first two attempts, the supervising anesthesiologist 
took over for two additional attempts using the same 
sequence as the resident. A maximum of 4 attempts for 
each patient were allowed and the number of attempts 
were recorded by the observer. After 4 attempts, 
the patient was dropped from the study and further 
attempts at cannulation used the standard technique. 
A successful first attempt success was defined as 
successful cannulation on the first attempt and a failed 
first attempt was defined as more than 1 attempt to 
attain cannulation.

Statistical Analysis

A block-randomization using stratification as 
per vein assessment (easy vs difficult veins) was 
implemented to assign patients to the AccuVein 300 
(group A) and standard method (group B) groups. 
Based on the literature, an increase of 28% in the 
first attempt success rate of cannulation for patients 
with easy veins (from 70% to 90%) was considered 
clinically significant7. With α = 0.05 and β = 0.2, 62 
patients were recruited for each group. As for patients 
with difficult veins, an increase of 87% in the first 

attempt success rate of cannulation (from 40% to 
75%) was considered clinically significant; therefore 
30 patients were recruited in each group. Thus, 
the total number was 184; 92 patients randomized 
to Group A (AV300 assisted cannulation) and 92 
patients randomized to Group B (standard cannulation 
technique). These 92 patients in each group are divided 
into two subgroups: 62 patients with easy veins and 30 
patients with difficult veins. The first attempt success 
rate was estimated with a 95% confidence interval (CI). 
Normally distributed continuous data were reported as 
mean±SD and analyzed using Student t test with equal 
variances. Categorical data were reported as numbers 
and percentages and were analyzed using Fisher exact 
test. Medians and ranges were analyzed using Mann-
Whitney U test. A P value <0.05 was considered 
significant.

Results

Between February 2013 and February 2014, 
184 patients were enrolled and randomly assigned 
to the AccuVein 300 vs the standard method groups. 
Each group included 62 patients with easy veins and 
30 patients with difficult veins whereby none of the 

Table 1 
Demographic Characteristics of Patients with Easy Veins versus Difficult Veins

Easy veins
n = 124

Difficult veins
n = 60

P

Age (years) 5.4±3.2 4.3±3.7 0.04
Weight (kg) 21.3±11.6 19.6±12.5 0.4
Height (cm) 110.9±21.5 104.8±25.9 0.1
Gender (M/F) 77/47 38/22 0.9
Level of resident
PGY1
PGY2
PGY3
PGY4

4
34
37
49

3
15
21
21

0.8

ASA class
ASA 1
ASA 2
ASA 3

91
30
3

39
19
2

0.5

Gauge of IV cannula
22G
24G

79
45

23
37

0.001

Values are means±SD and numbers



176 ROLAND N. KADDOUM et. al

Table 3 
Comparison of First Attempt Success Rates with the AccuVein 

300 Device versus Standard Method
Group First 

attempt 
success 

rate

First 
attempt 
failure 

rate

95% CI of 
first attempt 
success rate 

(%)

P

Overall
AccuVein 300
Standard 
method

64 (70)
62 (67)

28 (30)
30 (33)

61-79
57-77

0.9

Easy veins
AccuVein 300
Standard 
method

46 (74)
44 (71)

16 (26)
18 (29)

63-85
60-82

0.8

Difficult veins
AccuVein 300
Standard 
method

18 (60)
18 (60)

12 (40)
12 (40)

42-78
42-78

1

Values are numbers (%) and medians (range)

Table 4 
Demographic Characteristics of Patients with Easy Veins in 

the Standard Technique versus AccuVein 300
Standard 
technique

n = 62

AccuVein
n = 62

P

Age (years) 5.3±3.6 5.5±2.9 0.8

Weight (kg) 21.8±13.7 20.8±8 0.6

Height (cm) 110.7±24.8 111.1±18.4 0.9

Gender (M/F) 38/24 39/23 0.9

Level of resident
PGY1
PGY2
PGY3
PGY4

3
17
21
21

1
17
16
28

0.4

ASA class
ASA 1
ASA 2
ASA 3

45
15
2

46
15
1

0.8

Gauge of IV cannula
22G
24G

38
24

42
20

0.5

Values are means±SD and numbers

Table 2 
Cannulation Characteristics of Patients with Easy Veins versus Difficult Veins

Easy veins
n = 124

Difficult veins
n = 60

P

Success rate at first attempt 90 (73) 36 (60) 0.09

Success rate distribution
Resident success at first attempt
Resident success after switching to the other technique
Attending success at first attempt*
Attending success after switching to other technique*

90 (73)
24 (19)
8 (80)
2 (20)

36 (60)
10 (17)
10 (71)
4 (29)

0.09

0.8

1

1

Resident performed successful cannulation 114 (92) 46 (77) 0.004

Resident cannulation time (sec)** 44 (6-350) 60 (15-222) 0.03

Attending cannulation time (sec)* 47 (15-90) 55 (15-106) 0.7

Number of pricks to successful cannulation 1 (1-4) 1 (1-4) 0.03

Values are numbers (%) and medians (range)
*n = 10 in easy veins group and n = 14 in difficult veins group
**n = 114 in easy veins group and n = 46 in difficult veins group
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cases were excluded. The demographic characteristics 
of patients, described in the easy versus difficult veins 
categories are presented in Table 1. Patients with 
difficult veins were younger than patients with easy 
veins (4.3±3.7 vs 5.4±3.2 P = 0.04,) and a 24 gauge 
cannula was used more often in patients with difficult 
veins. The cannulation success rate in patients with 
difficult veins versus patients with easy veins was 
lower when residents attempted the cannulation (77% 
vs 92% P = 0.004), and it took a longer time (60s (15-
222) vs 44s (6-350) P = 0.03) and a higher number of 
attempts (1 (1-4) vs 1 (1-4) P = 0.03) irrespective of 
the technique used (Table 2).

The overall first attempt success rates were 
similar between the standard and AccuVein groups 
respectively (67% (95% CI 57%-77%) vs 70% (95% 

CI 61%-79%), P = 0.9), in easy (71% (95% CI 60-82) 
vs 74% (95% CI 63-85), P = 0.8), as well as in difficult 
veins (60% (95% CI 42-78) vs 60% (95% CI 42-78), P 
= 1) subgroups (Table 3).

As for the subgroup analysis, in the group 
with easy veins, the demographic characteristics 
were similar between the standard and the AccuVein 
groups (Table 4). The cannulation characteristics were 
similar between the 2 groups (Table 5). In the group 
with difficult veins, demographic characteristics were 
comparable between the standard and the AccuVein 
groups (Table 6). The cannulation characteristics were 
also similar between the standard and the AccuVein 
groups, except for a longer residents’ cannulation time 
to successful cannulation in the standard vs AccuVein 
group respectively 65s (27-168) vs 50s (15-222) P = 
0.01) (Table 7).

discussion

In our randomized crossover trial comparing the 
AV300 to the standard technique of intravenous line 
insertion in anesthetized pediatric patients we found 

Table 6 
Demographic Characteristics of Patients with Difficult Veins in 

the Standard Technique versus AccuVein 300
Standard 
technique

n = 30

AccuVein
n = 30

P

Age (years) 4.8±4.2 3.7±3.2 0.3
Weight (kg) 21.7±14.7 17.5±9.6 0.2
Height (cm) 109.8±28.5 99.2±22 0.2
Gender (M/F) 19/11 19/11 1
Level of resident
PGY1
PGY2
PGY3
PGY4

2
8
9
11

1
7
12
10

0.8

ASA class
ASA 1
ASA 2
ASA 3

20
9
1

19
10
1

1

Gauge of IV cannula
22G
24G

11
19

11
19

1

Values are means±SD and numbers

Table 5 
Cannulation Characteristics of Patients with Easy Veins in the 

Standard Technique versus AccuVein 300
Standard 
technique

n = 62

AccuVein
n = 62

P

Success rate at first 
attempt

44 (71) 46 (74) 0.8

Success rate distribution
Resident success at first 
attempt
Resident success after 
switching to the other 
technique
Attending success at first 
attempt*
Attending success 
after switching to other 
technique*

44 (71)
13 (21)
4 (80)
1 (20)

46 (74)
11 (18)
4 (80)
1 (20)

0.8

0.8

1

1

Resident performed 
successful cannulation

57 (92) 57 (92) 1

Resident cannulation time 
(sec)**

40 (15-152) 52 (6-
350)

0.1

Attending cannulation 
time (sec)*

60 (15-90) 47 (30-
69)

0.7

Number of pricks to 
successful cannulation

1 (1-4) 1 (1-4) 0.7

Values are numbers (%) and medians (range)
*n = 5 in standard technique group and n = 5 in AccuVein group
**n = 57 in standard technique group and n = 57 in AccuVein 
group
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no difference between the two groups in the first 
attempt success rate. This was already demonstrated 
by Kaddoum et al in a previous study7. The first 
attempt success rate was also the same when analyzed 
by subgroups (easy and difficult veins). However, in 
the difficult veins subgroup we found a difference in 
the time to successful cannulation. This partially met 
our hypothesis that such device would be beneficial 
for difficult veins patients more than easy ones. The 
AccuVein AV300 is the first hand-held tool established 
to facilitate the visibility of superficial veins using 
infrared light. For better visualization, the device 
should be held approximately at right angle and at 15-
18 cm from the skin. It has recognized advantages; 
it is a portable device with lightweight that requires 
no power cord8. The finding of this study may be 
considered a clinically valuable outcome for AV300 

since it matched what we were originally assuming, 
that using this device will reduce the difficulty of 
insertion mainly for children with difficult veins. This 
was evidenced by a shorter time to cannulation when 
the device was used.

Though several studies have investigated 
the efficacy of the near-infrared (NIR) devices or 
techniques during intravenous access, none have 
showed that they have major impact on the success 
rates at first attempt or the time it requires to complete 
a successful cannulation. Besides, using real-time 
visualization techniques became a standard of care 
during intravenous access in nursing practice10. In a 
randomized controlled study performed in a tertiary 
referral center in Netherlands, the VascuLuminator, 
a near-infrared vascular imaging device, showed 
no significant difference in first attempt success rate 
(59% with the device vs. 54% without, P = 0.41). 
The VascuLuminator has certain limitations in its 
visualization depth where it uses transillumination 
of near-infrared light while having the image on a 
monitor located above the limb. Another concern with 
the VascuLuminator is its requirements for eye-hand 
precise coordination during the puncture11. Another 
randomized study used the VeinViewer, a different NIR 
intravenous assistive device, in a pediatric oncology 
clinic that showed similar results. Nevertheless, 
VeinViewer had significant reduction in procedural 
time and patient experience with the nurses who used 
the device was higher than those who did not (P≤ 
0.05)12. Additional studies using VeinViewer, by Sun 
et al and Szmuk et al, reported conflicting outcomes; 
using VeinViewer worsened the first attempt success 
rate and it improved finding the first available vessel 
respectively13,14. A more recent randomized study in 
our institution utilized the ultrasound as a real-time 
viewing technique in femoral artery cannulation in 
children where the reduction in the number of attempts 
and time to cannulate were significant. Also, there was 
a major increase in first attempt success rate (45% with 
ultrasound vs. 25% without, 95% CI P = 0.025)9,15. All 
these studies and other systematic reviews reaffirm 
again the challenge behind the success of intravenous 
cannulation in pediatric patients in different clinical 
situations and settings15.

Regarding AccuVein 300, a non-randomized 

Table 7 
Cannulation Characteristics of Patients with Difficult Veins in 

the Standard Technique versus AccuVein 300
Standard 
technique

n = 30

AccuVein
n = 30

P

Success rate at first attempt 18 (60) 18 (60) 1
Success rate distribution
Resident success at first 
attempt
Resident success after 
switching to the other 
technique
Attending success at first 
attempt*
Attending success after 
switching to other technique*

18 (60)
4 (13)
6 (75)
2 (25)

18 (60)
6 (20)
4 (67)
2 (33)

1

0.7

1

1

Resident performed 
successful cannulation

22 (73) 24 (80) 0.5

Resident cannulation time 
(sec)**

65 (27-168) 50 (15-
222)

0.01

Attending cannulation time 
(sec)*

55 (15-106) 54 (29-
73)

0.7

Number of pricks to 
successful cannulation

1 (1-4) 1 (1-4) 0.9

Values are numbers (%) and medians (range)
*n = 8 in standard technique group and n = 6 in AccuVein group
**n = 22 in standard technique group and n = 24 in AccuVein 
group
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study in pediatric operating room in Berlin showed that 
it has no impact on the improvement of the cannulation 
time or the number of attempts. It reported that success 
at first attempt was 0.45 using AccuVein 300 (51 of 
114, 95% CI 0.35-0.54) vs. 0.73 without (90 of 124, 
95% CI 0.35-0.54) and the median time until successful 
venous cannulation was 2 min using AccuVein 300 vs. 
1 min without (P< 0.01)16. Though the Berlin study 
used the same device we are evaluating, it displayed 
bias in the sample size and in the selection of research 
participant without being originally ASA classified16. 
Same result has been also presented by Aulagnier et al 
when he used AccuVein 300 in adults in an emergency 
department and found that failure and pain did not 
differ from standard method17. All these common 
findings including ours reiterate that this apparatus 
might be needed only for pediatric patients who have 
difficult veins, when clinical practitioners do not have 
enough experience with cannulation such as residents, 
and feel less anxious with its availability.

In 2013, AccuVein LLC announced a new 
version of vein illumination devices, AccuVein 400, 
which can be held in any direction and has broader 
viewing range than AccuVein 300. It allows better 
visibility with 10 mm depth that makes it easier to 

identify large as well as small veins. A recent study in 
a rehabilitation center in New York highlighted a new 
benefit from the AccuVein 400 device in the reduction 
of hospital readmissions in addition to the elimination 
of the need to call for support to cannulate18. Yet, 
there are no further studies pertaining to AV400 use to 
increase the first attempt success rate. This study has 
some limitations; the sample of children with difficult 
veins was rather small. Also, there might be observer 
bias in recording the time and number of attempts. 
Another limitation is the fact that the classification of 
veins as easy or difficult was subjective. However, our 
overall analysis of cannulation characteristics of easy 
versus difficult vein clearly showed the accuracy of 
the classification since residents had a higher failure 
rate, took a longer time and a higher number of skin 
punctures to cannulate in the difficult veins group. In 
conclusion, the AccuVein AV300 apparatus does not 
increase the first-attempt success rate in anesthetized 
pediatric patients. It might be useful to decrease the 
cannulation time for difficult veins when practitioners 
are not experienced. Performing similar studies 
using AccuVein 400 might be recommended with 
anticipation of better outcomes than AccuVein 300 in 
addition to stratification of patients by age and obesity. 



180 ROLAND N. KADDOUM et. al

References

1. yEN k, RIEgERT A, gORELICk mh. Derivation of the DIVA score: 
a clinical prediction rule for the identification of children with 
difficult intravenous access. Pediatric emergency care; Mar 2008, 
24(3):143-147.

2. NAFIu OO, buRkE C, COWAN A, TuTuO N, mACLEAN S, TREmPER kk: 
Comparing peripheral venous access between obese and normal 
weight children. Paediatric anaesthesia; Feb 2010, 20(2):172-176.

3. AuLAgNIER J, hOC C, mAThIEu E, DREyFuS JF, FISChLER m, LE 
guEN m. Efficacy of AccuVein to facilitate peripheral intravenous 
placement in adults presenting to an emergency department: a 
randomized clinical trial. Acad Emerg Med; Aug 2014, 21(8):858-
863.

4. LEE gS: Use of AccuVein for preventing complications from 
accidental venipuncture when administering dermal filler injections. 
Journal of cosmetic and laser therapy: official publication of the 
European Society for Laser Dermatology; Feb 2015, 17(1):55-56.

5. DE gRAAFF JC, CuPER NJ, muNgRA RA, vLAARDINgERbROEk k, NumAN 
SC, kALkmAN CJ: Near-infrared light to aid peripheral intravenous 
cannulation in children: a cluster randomised clinical trial of three 
devices. Anaesthesia; Aug 2013, 68(8):835-845.

6. SANChEz-mORAgO gv, SANChEz COELLO mD, vILLAFRANCA 
CASANOvES A, CANTERO ALmENA Jm, mIgALLON buITRAgO mE, 
CARRERO CAbALLERO mC: [Viewing veins with AccuVein AV300]. 
Revista de enfermeria; Jan 2010, 33(1):33-38.

7. kADDOum RN, ANghELESCu DL, PARISh mE, ET AL: A randomized 
controlled trial comparing the AccuVein AV300 device to standard 
insertion technique for intravenous cannulation of anesthetized 
children. Paediatric anaesthesia; Sep 2012, 22(9):884-889.

8. Accuvein. AV300 User Manual. 2011; https://learn.accuvein.com/
wp-content/uploads/2014/05/ACU0004604_AV300UserManual-
en1.pdf. Accessed November 7, 2017.

9. SIDDIk-SAyyID Sm, AOuAD mT, IbRAhIm mh, ET AL: Femoral 
arterial cannulation performed by residents: a comparison between 
ultrasound-guided and palpation technique in infants and children 
undergoing cardiac surgery. Paediatric anaesthesia; Aug 2016, 
26(8):823-830.

10. ObER S, CRAvEN g: Infusion Nursing Standards of Practice influences 
the Boards of Registration in Nursing on advisory rulings regarding 

peripherally inserted central catheters. Journal of infusion nursing: 
the official publication of the Infusion Nurses Society; Mar-Apr 
2012, 35(2):81-82.

11. DE gRAAFF JC, CuPER NJ, vAN DIJk AT, TImmERS-RAAIJmAAkERS bC, 
vAN DER WERFF Db, kALkmAN CJ: Evaluating NIR vascular imaging 
to support intravenous cannulation in awake children difficult to 
cannulate; a randomized clinical trial. Paediatric anaesthesia; Nov 
2014, 24(11):1174-1179.

12. RAmER L, huNT P, ORTEgA E, kNOWLTON J, bRIggS R, hIROkAWA 
S: Effect of Intravenous (IV) Assistive Device (VeinViewer) on 
IV Access Attempts, Procedural Time, and Patient and Nurse 
Satisfaction. J Pediatr Oncol Nurs; Jul 2016, 33(4):273-281.

13. SuN Cy, LEE kC, LIN Ih, ET AL: Near-infrared light device can 
improve intravenous cannulation in critically ill children. Pediatrics 
and neonatology; Jun 2013, 54(3):194-197.

14. Szmuk P, STEINER J, POP Rb, FARROW-gILLESPIE A, mASChA EJ, 
SESSLER DI: The VeinViewer vascular imaging system worsens 
first-attempt cannulation rate for experienced nurses in infants and 
children with anticipated difficult intravenous access. Anesthesia 
and analgesia; May 2013, 116(5):1087-1092.

15. PARk Jm, kIm mJ, yIm hW, LEE WC, JEONg h, kIm NJ: Utility 
of near-infrared light devices for pediatric peripheral intravenous 
cannulation: a systematic review and meta-analysis. European 
journal of pediatrics; Dec 2016, 175(12):1975-1988.

16. ROThbART A, yu P, muLLER-LObECk L, SPIES CD, WERNECkE kD, 
NAChTIgALL I: Peripheral intravenous cannulation with support of 
infrared laser vein viewing system in a pre-operation setting in 
pediatric patients. BMC research notes; Sep 21, 2015, 8:463.

17. AuLAgNIER J, hOC C, mAThIEu E, DREyFuS JF, FISChLER m, LE 
guEN m: Efficacy of AccuVein to Facilitate Peripheral Intravenous 
Placement in Adults Presenting to an Emergency Department: A 
Randomized Clinical Trial. Acad Emerg Med; Aug 2014, 21(8):858-
863.

18. Accuvein. AccuVein Vein Illumination Improves Outcomes at St. 
James Rehabilitation Center. https://www.accuvein.com/2014/01/
accuvein-vein-illumination-improves-outcomes-at-st-james-
rehabilitation-center/. Accessed October 2, 2017.



181 M.E.J. ANESTH 25 (2), 2018

PREDICTION OF DIFFICULT INTUBATION DEPENDING 
ON TWO DIFFERENT METHODS OF AIRWAY 

ASSESSMENT: A PROSPECTIVE STUDY

khALED EL-RADAIDEh1, ADNAN AL-mAAITAh1, mOhAmmAD hASSOuN1, 
AShRAF AL-ISSA1 AND ghAITh ATTAIEh2

Abstract

objectives: The original as well as the modified Mallampati test (MMT) are the most 
commonly performed bedside tests for predicting difficult intubation, but there is controversy 
regarding the accuracy of these tests. This prospective study compared the MMT with and without 
tongue protrusion to the lower jaw protrusion maneuver (LJP), in correlation with the modified 
Cormack-Lehane grading of laryngeal view with backward, upward, rightward pressure (BURP).

Methods: This prospective study was designed in patients requiring endotracheal intubation. 
In sitting position and before induction of general anesthesia, we assessed the airway for ease of 
intubation using the MMT with and without tongue protrusion, while the patient was asked to bring 
the lower jaw as much a possible beyond the upper jaw.

Data were collect for 64 adult patients (age range: 18 to 64; mean: 38.5 years). After a 
standardized induction of anesthesia, the laryngeal view was graded in accordance with the 
modified Cormack-Lehane classification of laryngoscopy with BURP.

The overall incidence of difficulty of intubation was determined. The preoperative data and 
laryngoscopic findings were used to evaluate the accuracy, sensitivity, specificity, and the predictive 
values (positive, PPV, and negative, NPV) for each test.

Results: The overall incidence of difficult intubation was 14.0%. The accuracy, sensitivity, 
specificity, PPV, and NPV of the MMT with tongue protrusion compared to the MMT without 
tongue protrusion were found to be 57.8% vs. 29.7%, 13.3% vs. 60%, 71.4% vs. 20.4%, 12.5% vs. 
18.8%, and 72.9% vs. 62.5%, respectively. In comparison, the LJP maneuver had higher accuracy 
(65.6%), PPV (33.3%), and NPV (81.4), while its specificity (71.4%) was as high as that of the 
MMT with tongue protrusion.

Conclusion: MMT is the most commonly performed bedside test for predicting difficult 
intubation with easy preoperative performance, but with limited accuracy and has only poor to 
moderate discriminative power when used alone. LJP maneuver comes out to be a better predictor 
of difficult laryngoscopy and tracheal intubation.it is easy to perform and can be used in anticipating 
difficulty in laryngoscopy and endotracheal intubation. We therefore suggest adding it to the routine 
preoperative assessment of airway.

Keywords: Cormack-Lehane, difficult intubation, laryngoscopy, lower jaw, Mallampati.
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Introduction

Difficult laryngoscopy and difficult tracheal 
intubation occur in 1.5% to 8% of general anesthetic 
procedures1. Unanticipated difficult intubation is 
a risk to the patient’s life and a challenge for the 
anesthesiologist2. Recently, several different predictive 
tests of potential difficulty in intubation in adults as 
well as in pediatric patients were commonly used in 
clinical settings3.

Identifying situations and patients at risk for 
airway management problems is key to optimal care 
and has been the focus of numerous publications4,5. 
Different bed side tests are used to predict a difficult 
airway. These include the modified Mallampati test 
(MMT), mouth opening, the lower jaw protrusion 
maneuver, the thyromental distance, and the 
sternomental distance4-6. Methods requiring x-ray 
assessments of the head and neck are impractical for 
population screening7.

The objective of this study is to systematically 
determine the diagnostic accuracy of bedside tests 
for predicting difficult intubation in patients with no 
airway pathology. We thus undertook this prospective 
study to compare the modified Mallampati test with 
tongue protrusion (MMT-WP) and without tongue 

protrusion (MMT-NT) and the lower jaw protrusion 
maneuver (LJP) relative to the modified Cormack-
Lehane grading (CLG) of difficulty in intubation 
during anesthesia, to determine which method is more 
accurate for predicting the difficulty of intubation in 
patients aged 18 years and older.

Materials and Methods

Population and study design

After obtaining formal approval from our 
institutional ethics committee (approval number: 
20170208), we conducted this prospective study 
involving 64 adults of physical status I-III according 
to the American Society of Anesthesiologists (ASA) 
classification that were scheduled for various surgical 
procedures under general anesthesia with orotracheal 
intubation at the Jordan University of Science and 
Technology between May 15 and July 15, 2017. 
Written informed consent for participation in the study 
was obtained from all patients.

We applied the following inclusion criteria: 
(1) age of 18 years or older, and (2) the patient is a 
candidate for an elective intervention under general 
anesthesia. Exclusion criteria were: (1) the patient 

Fig. 1
Modified Mallampati 
classification8 for 
difficult laryngoscopy an 
intubation

Class I and II: No difficulty, Class III: Moderate difficulty, Class IV: Severe difficulty.
MMT-WT: Modified Mallampati test with tongue protrusion, MMT-NT: Modified Mallampati test without 
tongue protrusion.
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is unconscious and cannot cooperate, (2) presence 
of upper airway pathology, cervical mass, cervical 
spine pathology, or limited neck movement that may 
complicate intubation and airway management, (3) 
presence of increased risk of pulmonary aspiration, 
and (4) pregnancy.

Measurements

Before induction of general anesthesia, the 
modififed mallampati test and the lower jaw protrusion 
maneuver were performed. The Modified Mallampati 
test was obtained while the patient was sitting, with 
maximum mouth opening, a neutral head position, 
without phonation, and with the examiner at the 
level of the patient. Two readings were recorded, one 
with tongue protrusion and the other without tongue 
protrusion (Figure 1). The classification was made 
according to the MMT introduced by Samsoon et al.8 
in the following manner: Grade 1: visibility of the soft 
palate, the fauces, the uvula, the anterior and posterior 
pillars; Grade 2: visibility of the soft palate, the fauces, 
and the uvula; Grade 3: visibility of the soft palate and 
the base of the uvula; Grade 4: only the hard palate 
is visible, while the soft palate is not visible at all9,10. 
Difficult intubation was defined as Grade 3 or Grade 4 
with or without tongue protrusion. For the lower jaw 
protrusion maneuver (LJP), the patient was asked to 
protrude his/her lower jaw as far as possible; the final 
position was assessed with respect to the upper teeth in 
the following manner: Grade A: the lower incisors can 
be protruded anterior to the upper incisors; Grade B: 
the lower incisors can be brought edge to edge with the 
upper incisors; Grade C: The lower incisors cannot be 
brought edge to edge with the upper incisors11. Grade 
A was considered a predictor of “Easy” and Grade 
B and C predictors of “Difficult” laryngoscopy and 
tracheal intubation11.

No study subject was premedicated. The same 
anesthetic technique was employed for all patients. 
On arrival in the operating theatre, the patient was 
placed in the supine position with the head placed on 
a jelly donut head ring, and an intravenous access was 
established that was maintained with lactated Ringer’s 
solution. Routine monitors (Electrocardiography 
(ECG), non-invasive blood pressure (NIBP), pulse 

oximetry, (SpO2)) were applied. After the patient 
breathed oxygen for 3 minutes via a face mask, 
anesthesia was induced with 2-2.5 mg/kg propofol 
and 2 μg/kg fentanyl. Neuromuscular blockade was 
achieved with 0.5 mg/kg atracurium to facilitate 
tracheal intubation. Patients were intubated with an 
appropriate-sized endotracheal tube. Anesthesia was 
maintained with 1.5-2% sevoflurane in 50% oxygen 
and air.

After the induction of general anesthesia, the 
laryngeal view was assessed using a Macintosh blade 
size 3 and was graded according to the modified 
five-grade Cormack-Lehane classification12,13 in the 
following manner: Grade 1: full view of the glottis; 
Grade 2a: partial view of the glottis; Grade 2b: the 
arytenoids or the posterior part of the vocal cords 
are only just visible. Grade 3: only the epiglottis was 
visible; Grade 4: neither the glottis nor the epiglottis 
were visible. All measurements were recorded with 
BURP. Difficult intubation was defined as Grade 2b, 
Grade 3, or Grade 4 with BURP.

The majority of intubations and laryngeal view 
grading were done by second-, third-, and fourth-year 
anesthesiology residents. The remaining assessments 
were done by a consultant of anesthesiology, who is 
not involved in this study. 

The data used before induction and the data 
obtained after laryngoscopy were used as a method 
to assess each measurement and its relation to the 
difficulty of intubation.

Statistical analyses

Sample size calculations were based on effect 
size of approximately of 0.19 and an alpha error of 
0.05, and a power of 80%. Assumed Confidence level 
is 95% and Standard normal deviate for α = Zα = 1.96, 
the sample size of 61 subjects were needed. A total of 
64 subjects were enrolled to allow for potential subject 
dropout.

Statistical analyses were performed using SPSS 
for Windows version 18.0 (SPSS Inc., Chicago IL, 
USA).

The generalized estimating equation (GEE) with 
Bonferroni’s correction was used to detect differences 
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in laryngeal view (Cormack-Lehane grade) among the 
three airway maneuvers.

For quantitative variables like age, height, weight, 
and sex, mean and standard deviation were computed 
and compared using t-tests.

In all analyses, a value of p <0.05 was defined as 
statistically significant.

We defined a “true positive” (TP) as a difficult 
intubation that had been predicted to be difficult, a 
“false positive” (FP) as an easy intubation that had 
been predicted to be difficult, a “true negative” (TN) as 
an easy intubation that had been predicted to be easy, 
and a “false negative” (FN) as a difficult intubation 
that had been predicted to be easy. Sensitivity was 
defined as the percentage of correctly predicted 
difficult intubations as a proportion of all intubations 
that were truly difficult [TP / (TP + FN)]. Specificity 
was defined as the percentage of correctly predicted 
easy intubations as a proportion of all predicted 
difficult intubations [TN/ (TN + FP)]. Accuracy was 
calculated as the percentage of correctly predicted 
easy or difficult intubations as a proportion of all 
intubations [TP + TN/(TP + TN + FP + FN)]. The 
positive predictive value (PPV) was calculated as the 
percentage of correctly predicted difficult intubations 
as a proportion of all predicted difficult intubations 
[TP/TP + FP)], and the negative predictive value 

(NPV) as the percentage of correctly predicted easy 
intubations as a proportion of all predicted easy 
intubations [TN/TN + FN)].

The Receiver Operating Characteristic (ROC) 
curve was plotted to associate the sensitivity and the 
specificity of the three tests (Figure 2) and the area 
under ROC curve (AUC) was compared to obtain the 
most discriminative test (Table 6).

Table 1 
Lower jaw protrusion maneuver11

Grade A The lower incisors can be brought anterior to the 
upper incisors

Grade B The lower incisors can be brought edge to edge 
with the upper incisors

Grade C The lower incisors cannot be brought edge to edge 
with the upper incisors

Table 2 
Demographic data

n = 64

Age (years) 37.7 ± 12.3

Height (cm) 167.3 ± 8.9

Weight (kg) 80.2 ± 19.2

Body Mass Index (BMI) 29.0 ± 7.2

Sex: Male/Female 26/38

ASA I/II/III 32/31/1
Values are the mean (± SD) or real numbers.

Fig. 2 
Receiver operating characteristic curve 

analysis of Mallampati test with and 
without Tongue Protrusion and the lower 

Jaw Protrusion
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Table 3 
Relationship between the modified Mallampati test with and 

without tongue protrusion and laryngoscopic view with BURP
Cormack-Lehane with 

BURP
Total

Grade 1 
and 2A

Grade 2B 
and 3

Mallampati classes 
with tongue protrusion
Mallampati I and II 35 13 48
Mallampati III and IV 14 2 16

Mallampati classes
without tongue 
protrusion
Mallampati I and II 10 6 16
Mallampati III and IV 39 9 48

BURP: backward, upward, rightward pressure. Data are given 
as real numbers.

Table 4 
Relationship between the lower jaw protrusion maneuver and 
laryngoscopic view (Cormack-Lehane grading with BURP)

Cormack-Lehane with 
BURP

Total

Grade 1 
and 2A

Grade 2B 
and 3

Lower jaw 
p r o t r u s i o n 
maneuver
Grade A 35 8 43
Grade B and C 14 7 21
BURP: backward, upward, rightward pressure. Values are 
given as real numbers.

Table 5 
Comparison between the three tests

Statist ical 
terms

Mallampati 
with tongue 
protrusion

Mallampati 
without 
tongue 

protrusion

Lower jaw 
protrusion 
maneuver

TP 2 9 7
FP 14 39 14
TN 35 10 35
FN 13 6 8
A c c u r a c y 
(%)

57.8 29.7 65.6

Sensit ivi ty 
(%)

13.3 60.0 46.7

Specifici ty 
(%)

71.4 20.4 71.4

PPV (%) 12.5 18.8 33.3
NPV (%) 72.9 62.5 81.4

TP: true positive; FP: false positive; TN: true negative; FN: 
false negative; PPV: positive predictive value; NPV: negative 
predictive value.
Values are given as real numbers or percentages.

Table 6 
Area Under the Curve

Test Result Variable(s) Area Std. Errora Asymptotic Sig.b

Asymptotic 95% Confidence Interval
Lower Bound Upper Bound

Mallampati.with.T.Protr .424 .081 .375 .266 .582
Mallampati.WITHOUT.T.Protrusion

.402 .088 .254 .230 .574

Lower.Jaw.Protrusion .526 .088 .763 .354 .697
The test result variable(s): Mallampati with Tongue Protrusion, Mallampati WITHOUT Tongue Protrusion and the lower Jaw 
Protrusion, has at least one tie between the positive actual state group and the negative actual state group.
a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

Anesthetic management

Results

Complete data were available for all 64 patients 
who were enrolled in this study.

Patient age ranged from 18 to 64 years. Weight 
ranged from 46 to 133 kg; 16 patients weighed 90 
kg or more and four patients weighed more than 110 
kg. Demographic data and airway characteristics, 
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including age, gender, height, weight, body mass index, 
mouth opening, and thyromental distance, are listed 
in Table 2. Forty-eight and 16 patients had modified 
Mallampati Class I or II with or without tongue 
protrusion respectively, whereas 16 and 48 patients 
had Class III or IV with or without tongue protrusion 
respectively. Of all participants, 87.5% had an “Easy” 
Mallampati grade, while 12.5% had a “Difficult” grade 
(Table 3). Similarly, 61% of all patients enrolled in the 
study had an “Easy” LJP grade, while 39% of patients 
had a “Difficult” grade (Table 4).

Of all 64 patients, a total of nine patients (14%) 
had a difficult intubation; all of these patients were 
intubated using a gum elastic bougie.

The MMT with tongue protrusion has high 
specificity, accuracy, and NPV, whereas the MMT 
without tongue protrusion has the highest sensitivity of 
all tests assessed here. We found the highest accuracy, 
PPV, and NPV in the LJP maneuver, compared to other 
two tests. The specificity of the LJP maneuver is as 
high as that of the MMT with tongue protrusion.

True positive (TP), false positive (FP), true 
negative (TN), and false negative (FN) results together 
with sensitivity, specificity, positive predictive value, 
negative predictive value, and accuracy for the MMT 
with and without tongue protrusion and the LJP 
maneuver are shown in Table 5.

discussion

Difficult or failed endotracheal intubations are 
one of the most common causes of anesthesia-related 
morbidity and mortality14, and preoperative screening 
to identify patients in whom tracheal intubation may 
be difficult or impossible may thus save lives15. Several 
different methods of predicting possible difficulty in 
intubation have been devised in adult as well as in 
pediatric patients, such as the modified Mallampati 
test and the Wilson test, the upper lip bite test, and the 
thyromental and sternomental distance3,16,17. Khan et 
al.10 reported a variation of the incidence of difficult 
intubation between 1.3 and 13%. In our study we found 
an incidence of difficult intubation of 14%, which is 
comparable to the finding of Honarmand et al. who 
conduct a prospective observational study of 600 cases 

and reported an overall difficult intubation of 14.7%18. 
A higher incidence (22.4%) was found by Haq et 
al.11 and by Ayuso et al. (30%)19. This large variation 
might be due to the inconsistent criteria that are used 
to define difficult intubation as well as its dependency 
on the operator’s experience and differences in 
anthropometric features among populations and in 
clinical setting1,2,20.

Our aim was to assess the value of the MMT-
WT and the MMT-NT and of the LJP for difficult 
laryngoscopy and tracheal intubation in association 
with the modified Cormack-Lehane criteria of 
intubation as a gold standard with BURB in adults. 
We used the BURB maneuver because it has been 
shown to provide better glottic exposure when using 
direct laryngoscopy in previous studies21. In contrast 
to our study, Lee et al.6 found that the BURP maneuver 
worsened the laryngeal view compared with the 
conventional maneuver. In the present study, the 
sensitivity, specificity, and PPV of the MMT-NT were 
found to be 60%, 20.4%, and 18.8%, respectively. 
Similar sensitivity results were found by Prakash 
et al. (60%)2, comparable to the study conducted by 
Jain et al. who found that the MMT had a sensitivity 
and PPV of 53% and 22%, respectively17. Many 
studies showed that the MMT has good specificity 
but low sensitivity and a poor predictive value16,22,23. 
The varying results might be due to the considerable 
interobserver variations found for the MMT, as well as 
to discrepancies in the evaluation and the interpretation 
of the observations10,16. Lee et al. performed a systemic 
review on 34513 patients in 42 studies and found poor 
to good accuracy of the Mallampati test1.

In the current study, the LJP had better accuracy 
(65.6%), NPV (81.4%), and PPV (33.3%) than the 
MMT, but the specificity of the LJP (71.4%) was 
similar to that of the MMT, while the sensitivity of 
the MMT-NT was higher. The sensitivity of the LJP 
in our study was 46.4%, which is below the value that 
Haq et al.11 found (95.6%), but higher than the value 
reported by Savva (29.4%)15.The difference between 
the reported sensitivity results can presumably be 
attributed to interobserver variability.

Our study has some limitations. The majority 
of intubations were done by second-, third-, and 
fourth-year anesthesiology residents, who could not 
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be blinded to the airway manipulations. To eliminate 
the element of instrumentation of the airway, we 
used a Macintosh blade size 3 for all subjects of our 
study and did not conduct an additional Macintosh 
laryngoscopy to establish the modified Cormack-
Lehane grading of laryngeal view. We excluded 
morbidly obese patients and emergency cases from 
our study, while we did include obstetric patients, who 
have a rather high incidence of unanticipated difficult 
intubation compared to the general population. Since 
our study population was limited to patients scheduled 
for elective surgeries under general anesthesia with 
endotracheal intubation, our results are only applicable 
to this specific group of patients.

In conclusion, there is no test that can be 
considered foolproof for predicting difficult intubation. 
The MMT is the most commonly performed bedside 
test for predicting difficult intubation with easy 
preoperative performance, but it has limited accuracy 
and only poor to moderate discriminative power when 

used alone. The LJP maneuver has been shown here 
to be a better predictor of difficult laryngoscopy and 
tracheal intubation, is easy to perform, and can be 
used for anticipating difficulty in laryngoscopy and 
endotracheal intubation. Because the combination of 
both individual tests provides better diagnostic value 
in comparison to the value of each test alone, we 
suggest adding this simple bedside screening test to the 
routine preoperative airway assessment for difficult 
laryngoscopy.
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CASE REPoRTS

ALAR NECROSIS DUE TO PILOT TUBE 
EROSION IN A NASOTRACHEALLY 

INTUBATED INFANT: A CASE REPORT

mARThA hERbST1, EDWARD kAmINSkI2  
AND TIm SWIATkOWSkI3

Abstract

Prolonged nasotracheal intubation is a risk factor for alar necrosis. Here, we discuss the case 
of a nasotracheally intubated infant who developed significant alar necrosis due to erosion of the 
pilot tube into the right nare.

Introduction

Nasal injury is a rare but potentially serious complication that can occur as a result of 
nasotracheal intubation1 or nasogastric tube placement. In a review of anesthesia closed claims 
collected from 35 major professional liability insurance companies, 13 out of 4,460 claims for 
adverse outcomes were due to nasal injuries2.

Although a rare problem, one review article summarized several case reports whereby poorly 
fitting or inadequately fixated nasotracheal tubes were suspected to have caused alar necrosis3. In 
children, prolonged nasotracheal intubation is also cited as a risk factor for development of alar 
necrosis4. We present a unique case in which the prolonged intubation of a pediatric patient led to 
erosion into and necrosis of the nasal ala by the pilot tube, which to our knowledge has not been 
reported in the literature. We have also included photographic examples of this rare complication 
to elucidate the potential outcome of prolonged nasotracheal intubation.

Case Report

Our patient, a full term female, was noted at birth to have a heart murmur and multiple 
anomalies including dysplastic thumbs and a short neck. Further workup revealed the presence of 
coarctation of the aorta, a large ventricular septal defect, patent ductus arteriosus, unicuspid aortic 
valve and aortic stenosis. There was no specific genetic diagnosis discovered, though the patient 
was tested for multiple anomalies including Turner’s syndrome and DiGeorge syndrome.

1 Corresponding Author: Edward Kaminski, MD Children’s Hospital of Michigan Department of Anesthesiology Wayne State 
University School of Medicine 3901 Beaubien, Suite 3B-17 Detroit, MI, 48201 Phone: (313)745-5535 Fax: (313)745-5448 
Email: ekamins2@med.wayne.edu

2 
3 
 Conflicts of Interest: None Disclosures: None Financial Support: None 
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She underwent a hybrid procedure which 
included bilateral pulmonary artery banding and ductal 
stent placement at two weeks of age. She subsequently 
endured a complex post-operative course and required 
reintubation and developed persistent ventilator 
dependency due to recurrent hypoxia and respiratory 
distress. She did self-extubate inadvertently during this 
time period and rapidly became hypoxic and suffered 
a cardiac arrest, which was responsive to resuscitation. 
She was found to be a difficult intubation at this time.

Additional investigation revealed tracheal 
narrowing with a diagnosis of complete tracheal 
rings extending from the subglottis to the carina. It 
was difficult to advance an endotracheal tube past the 
narrow segment of the trachea, and the patient remained 
intubated for approximately one month prior to a slide 
tracheoplasty performed by the cardiovascular surgery 
service at two months of age.

On arrival to the OR, the anesthesiologist 
untaped the original endotracheal tube and discovered 
that the pilot tube (the narrow connection between the 
endotracheal tube and the pilot cuff) had eroded into 
the right nasal ala.

Following the procedure she was reintubated by 
the anesthesiologist in the contralateral nare and the 
tube was carefully taped.

Plastic surgery was consulted after the patient’s 

slide tracheoplasty and recommended twice daily 
application of standard concentration bacitracin 
ointment and further consultation as an outpatient to 
discuss a future revision of the scar tissue. The patient 
tolerated the bacitracin application well and the initial 
lesion healed without further complication. Follow-
up of this inpatient at several months of age revealed 
significant residual notching of the affected nare which 
may become cosmetically distressing to the patient at 
a later date.

discussion

The occurrence and delayed diagnosis of nasal 
alar necrosis in this patient was likely due to her 
tenuous respiratory status and known difficult airway. 
The patient’s nursing team reported that they had been 
hesitant to check the tube and its taping for fear of 
dislodging it.

Prolonged nasotracheal intubation puts patients 
at risk for injuries such as nasal alar necrosis. Erosion 
of the pilot tube into the nasal ala may be reduced 
by careful securing of the nasotracheal tube and 
frequent checks to ensure undue pressure or tension 
from the ventilator circuit is not being exerted on the 
nasotracheal tube or its pilot cuff on the nare.

Fig. 1 
Nasotracheal tube in right nare with pilot tube erosion into ala

Fig 2 
Alar necrosis is revealed upon displacement of pilot tube
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NEAR MISS AFTER SUBARACHNOID  
BLOCK - A MUST KNOW COMPLICATION

SANDEEP SAhu1, gAuRAv SINDWANI1,  
ADITI SuRI2 AND ALkA vERmA1

Abstract

Myoclonus are defined as brief, involuntary, shock like movements. They can be of various 
types like cortical, subcortical and spinal. Spinal myoclonus can be caused by spinal cord trauma, 
syringomyelia, myelitis, vascular lesion, malignancy and drugs. Very rarely these myoclonic 
movements can occur after giving spinal anesthesia. We report a unique case of myoclonic movement 
of all limbs along with autonomic disturbances in a 62 year old male posted for cystoendoscopy 
after giving subarachnoid block.

Keywords: Bupivacaine, Intrathecal, Myoclonus.

Introduction

Myoclonus is defined as the sudden, brief, shock like movements. It can be classified in 
number of ways. Myoclonus are commonly classified as cortical, subcortical and spinal. 
Spinal myoclonus can be segmental and propriospinal. It can be caused by spinal cord trauma, 
syringomyelia, myelitis, vascular lesion, malignancy and drugs. They can persist during sleep, rest 
and may or may not be stimulus sensitive1. Very rarely these myoclonic movements occur after 
giving spinal anaesthesia. We report a unique case of myoclonic movement of all limbs along with 
autonomic disturbances leading to near collapse of a 62 year old male posted for cystoendoscopy 
under subarachnoid block.

Case Report

A 62 year old male known case of carcinoma bladder with stricture urethra posted for 
cystoendoscopy under subarachnoid block (SAB). He gave history of diabetes mellitus since 6 
years and was on tablet metformin 500 mg twice a day with tablet glimepiride 1mg once a day. 
His HBA1C level was 6.0 %. He also had history of hypertension since 5 years and was on tablet 
telmesartan 40mg once a day. There was no history of seizures, myoclonus, weakness or wasting of 
lower limb muscles. All blood investigations were within normal limits. His ECG and CxR were 
normal. Protocol based anxiolytic and antacid were given one night before and on the day of the 
surgery. All ASA standard monitors were attached. His preoperative B.P was 130/90 mm Hg. An 18 
G intravenous cannula was secured in left upper limb. Preloading was done with 500ml of ringer 
lactate solution. Spinal anesthesia was given with 26 G quinkes spinal needle in sitting position 

1 Department of Anesthesia, Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow, 226014, India.
2 Department of Anesthesia, AIIMS, 110060, India.
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without any difficulty. After negative aspiration for 
blood and checking for free flow of cerebrospinal 
fluid, 2.5 ml of 0.5% hyperbaric bupivacaine was 
injected. Sensory level of T10 with motor block of 
modified bromage grade 3 was achieved. After 
about 5 min he started complaining of severe itching 
over the abdomen. Following this he started having 
brief, involuntary jerky movements. Initially these 
movements involved both lower limbs followed 
by involvement of both upper limbs. Immediately 
100% oxygen was given. Inj midazolam 2mg i.v was 
given thinking it as seizures. But movements did not 
stop and patient became agitated. His heart rate also 
increased to 160 beats per minute and B.P increased 
to 230/130 mm Hg. Inj esmolol 40 mg i.v was given. 
H.R came down to 100 bpm and B.P to 170/90 mm 
of Hg. In view of continuous involuntary movements 
and hemodynamic instability it was decided to secure 
the airway. Inj fentanyl 100µg i.v, propofol 150 mg i.v 
and inj atracurium 40 mg i.v was given. Patient was 
preoxygenated for 3 minute. Inj esmolol 40 mg i.v 
bolus was given 90 seconds before intubation. Airway 
was secured with 8.5 cuffed endotracheal tube (ETT). 
20 G Intraarterial cannula was secured in left radial 
artery for beat to beat blood pressure monitoring. ABG 
sent to find out any electrolyte abnormality. Ultrasound 
guided 7 F triple lumen central line was put in right 
internal jugular vein. Infusion of NTG @ 1ug/kg/min 
was started and titrated according to B.P. Intermittent 
boluses of 15-20 mg of esmolol was given to control 
the heart rate. He also developed frank pulmonary 
edema with bilateral coarse crepts and frothy fluid 
in ETT. Inj lasix 60 mg i.v, inj morphine 6 mg i.v 
was given. He continued to had brief intermittent 
involuntary movements, so infusion of propofol was 
also started @ 30 ml/hr. After initial stabilization 
inside the operation theater, patient was shifted to post-
operative ICU and was put on mechanical ventilation. 
Neurology consultation was obtained. EEG, MRI brain 
with spine and CSF examination showed no significant 
finding and clinical diagnosis of myoclonus was made. 
Inj valproate 500 mg twice a day and inj levetiracetam 
500 mg twice a day was started. But patient continued 
to have myoclonic movement for next 2 days after 
which it got subsided. Cardiology consultation was 
also obtained. Echocardiography showed left ventricle 
dilatation with ejection fraction of 40% and global 

hypokinesia. However ECG was normal without any 
ST segment changes. On third post-operative day 
patient was extubated uneventfully. There was no 
residual neurological deficit. He got shifted toward 
next day. Coronary angiography was done which 
showed no significant coronary artery lesion and got 
discharged from the hospital.

discussion

There are very few case reports available 
describing the myoclonus after intrathecal drug 
administration. In most of the case reports wrong drug 
administration was the cause for myoclonus following 
intrathecal drug administration. As per our literature 
search, myoclonic movement of all four limbs 
with autonomic disturbances following intrathecal 
bupivacaine administration has not been reported till 
now.

In our case, 5 minutes after giving spinal 
anaesthesia patient had developed severe itching over 
the abdomen. This can be explained by the nerve root 
irritation caused by the expired or inadvertent drug 
administration. But in our patient both these factors 
were ruled out as the broken ampule was rechecked for 
its expiry and wrong drug administration. Moreover 
the hyperbaric bupivacaine ampule available in our 
institute differs greatly in color from all other ampules.

After about 10 minute of giving spinal anesthesia 
he developed brief shock like movements, initially of 
both lower limb followed by involvement of upper 
limb also. Intrathecal bupivacaine can induce spinal 
myoclonus by causing loss of inhibition of spinal 
interneurons leading to hyperexcitation of anterior 
horn cells and loss of inhibition of suprasegmental 
descending pathways2. Segmental spinal myoclonus 
usually involves the limb muscles depending on the 
affected spinal segment which can explain the initial 
involvement of lower limb muscles followed by upper 
limb involvement. Its treatment includes clonazepam, 
carbamazepam, botulinum toxin, sodium valproate or 
levetiracetam. However they may or may not respond 
to the treatment and can subside spontaneously 3. In 
most of the previous case reports these movements 
got subsided by second or third post-operative day. 
Diabetes can be associated with myoclonus but our 
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patient had myoclonic movements immediately after 
bupivacaine administration and there was no previous 
history of involuntary movements and wasting of 
lower limb muscles4. Therefore the possibity of 
diabetes induced myoclonus was ruled out. However 
the presence of long standing diabetes could have 
made our patient more prone for this incidence.

Nakamot et al reported myoclonic movements 
of upper limb only, after 40 min of giving spinal 
anaethesia and these movements subsided after giving 
2mg of i.v midazolam5. In contrast to this our patient 
had myoclonic movements of both upper and lower 
limbs which continued to occurred even after giving 
muscle relaxant. In another case report by Kusi et 
al patient had myoclonic movement of lower limb 
only followed by cardiac arrest in the ICU, after the 
accidental intrathecal tranexamic acid administration6. 
Abrao et al reported myoclonic movement of lower 
limb in ASA 1 patient while he was given lithotomy 
position following spinal anesthesia with bupivacaine. 
Along with myoclonic movements he also had increase 
of H.R to 120 bpm and B.P to 170/90 mm Hg. The 
movements subsided on third post-operative day7. Lee 

JJ et al reported reccurence of spinal myoclonus after 
two episodes of spinal anesthesia at a 1 year interval 
in a 35 yr old female and the intensity of second 
myoclonus was more compared to the first episode8.

Our patient also had severe hyperetension 
and tachycardia along with myoclonic movements. 
Following which he had developed left ventricular 
failure and pulmonary edema. Although the correct 
mechanism for this is difficult to explain but it can be 
due to the massive sympathetic discharge similar to 
that caused by intrathecal administration of drugs like 
tranexamic acid, potassium chloride and antibiotics9.

To conclude, this case report alarms the 
anesthetist about the possibility of having myoclonus 
with autonomic disturbances following intrathecal 
bupivacaine administration, for which he can be 
blamed, either for faulty technique or inadvertent drug 
administration. Although it’s very difficult to predict 
which type of patients are more prone, as no risk 
factors have been described till now. But the sound 
knowledge and management of this complication can 
prevent grave prognosis.
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THREE WAY STOP COCK AS A RESCUE DEVICE  
FOR A MALFUNCTIONING SAMPLING LINE  

OF SIDESTREAM CAPNOGRAPHY

TANmAy TIWARI1, PRAChI gOkuLA1 

AND TANyA TRIPAThI2

Abstract

Capnography is an important monitoring parameter during operative period. It gives adequate 
information regarding the ventilation, metabolism and circulatory status of the patients various 
systems. Accidental fracture and malfunction of sampling line of side stream capnograph may 
disturb the valuable capnogram. We here report a successful management of such an accidental 
breakdown of sampling line using a commonly available three way stop cock and adhesive tape in 
operating theatre.

Keywords: capnograph, surgery

Dear Sir

With increasing number of patients undergoing surgery, need of proper monitoring of 
hemodynamic parameters cannot be overlooked. End Tidal measurement of CO2 is an integral 
part of various monitoring done by anesthesiologists during the perioperative period. Besides 
monitoring lung ventilation, capnography can provide safety-critical information about the 
patient’s circulation and metabolism, and can aid the diagnosis of low cardiac output states and 
pulmonary embolism1.

In the year 2011 American Society of Anesthesiologists (ASA) and Association of Anaesthetists 
of Great Britain and Ireland (AAGBI) have revised and updated their recommendation on the use 
of capnography inside and outside the operating room2.

We here report a successful use of a three way stop clock (Bi-Valve)R manufactured by 
Romsons Scientific & Surgical Industries Pvt Ltd, India as a rescue device for a defective sampling 
line of a sidestream capnograph of Mindray BeneView T5 patient monitor during the intraoperative 
period of a patient going through an elective plastic surgery procedure under general anesthesia. 
A 24 year old ASA 1, 70 kg male patient was taken for graft cover of raw area forehead under 
general anesthesia with endotracheal intubation. Patient was induced with Propofol 130 mg i.v 
along with Fentanyl 100ug i.v and 7mg Vecuronium i.v. Following endotracheal intubation and 
secure confirmation of the tube with the ETCO2 monitor and bilateral breath sounds, patient was 
painted and draped under strict aseptic precautions and surgery started. There was a sudden loss 
of ETCO2 graph after about 10 min of procedure along with leakage alarm from the workstation. 
Surgeon was notified and a thorough inspection of the ventilator circuit was done. On examination 
of all connections it was found that the sampling line broke from the luer lock site causing a leak 
from the angle connector and loss of capnograph.

1 Department of Anesthesiology, King George’s Medical University.
2 Department of Pathology, Era Lucknow Medical College.
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A new sample line in spare was asked but was 
unavailable due to some reasons beyond our control. In 
view of the undergoing surgery, we tried to improvise 
with the available faulty sample line along with three 
way stop cock and adhesive tape (Figure 1).

With the above indigenous improvised technique 

we were able to successfully conduct the case without 
any leak in the circuit and proper capnograph (Figure 
2). Three way stop cock and adhesive tape are common 
things which are regularly available in operation 
theatres in surplus, and can be handy in dealing such 
untoward incidences

Fig. 1 

Fig. 2 
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REGIONAL ANESTHESIA AND TAKOTSUBO  
CARDIOMYOPATHY: A CASE REPORT

LúCIA gONçALvES1, PEDRO gODINhO1,  
ANDREIA mAFRA1 AND ELISAbETE vALENTE1

Abstract

Takotsubo cardiomyopathy (TC) is a reversible condition that mimics acute coronary 
syndrome, induced by physical or emotional stress. This report presents a female patient, 69 years, 
ASA Physical Status class III, with TC history, proposed for osteosynthesis of right diaphyseal 
humeral fracture. Supraclavicular ultrasound-guided approach to continuous brachial plexus block 
and sedation were chosen. The patient remained hemodynamically stable during and after surgery. 
Regional anesthesia may mitigate the release of catecholamines associated with intubation, surgical 
stress and extubation and may be a good option for TC patients.

Introduction

Takotsubo cardiomyopathy (TC) is non-ischemic type of cardiomyopathy that mimics the 
signs and symptoms of acute myocardial infarction1. Clinical manifestations include chest pain 
followed by ST segment elevation, and elevation of cardiac enzymes associated with myocardial 
injury2. The prevalence of TC is 1-2% among patients with suspected myocardial infarction1,3.

The pathophysiology of TC is not fully understood. It is hypothesized that the excessive 
release of catecholamines associated with physical or emotional stress may be related with 
cardiomyotoxicity, coronary artery vasospasm, coronary microvascular dysfunction and left 
ventricular outflow obstruction. During the acute stages of TC, catecholamine concentration has 
been reported to increase 20-fold compared to myocardial infarction4-6.

Clinical suspicion is essential for accurate diagnosis, along with the performance of 
electrocardiogram (ECG), cardiac catheterization, dosage of cardiac markers associated with 
myocardial injury and echocardiogram7. The Mayo Clinic Criteria are commonly used for TC 
diagnosis (Table 1)8.

1 Department of anesthesiology. Centro Hospitalar de Leiria, EPE, Leiria, Portugal.
 Corresponding Author: Lúcia Gonçalves: Hospital de Santo André, Rua das Olhalvas, 2410-197 Leiria, Portugal. Tel: 

+351 969147415. E-mail address: lucia.jmgoncalves@gmail.com
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The therapeutic approach for TC typically 
consists in controlling its symptoms. In the absence of 
complications, the clinical manifestations of TC revert 
without sequelae. The probability of reoccurrence is 
lower than 10% and patients with TC history require 
long-term monitoring9.

As the perioperative period is associated 
with significant physical and emotional stress, it is 
recommended that all patients with TC history are 
closely monitored during this time. In this report, we 
describe a female patient with TC history proposed for 
osteosynthesis of right diaphyseal humeral fracture, 
and assess the selected perioperative approach.

Case Report

This report presents a female patient, aged 69 
years, ASA Physical Status class III, proposed for 
osteosynthesis of right diaphyseal humeral fracture. 

Relevant medical history included dementia, poorly 
controlled hypertension and TC diagnosed 6 months 
prior to surgery. No echocardiographic changes were 
observed on the preoperative assessment. The patient 
was observed by the cardiology department and 
approved for surgery.

Intraoperative monitoring included 5-lead 
ECG, invasive blood pressure, oxygen saturation and 
urine output. After premedication with intravenous 
midazolam (2 mg), an arterial line was placed in the 
right radial artery. The anesthetic procedure consisted 
in a continuous brachial plexus block through a 
supraclavicular ultrasound-guided approach. A 30 mL 
bolus of ropivacaine 0.5% was administered (Figure 1 
and Figure 2). The patient was sedated with propofol in 
perfusion (0.02 mg/kg/min) and supplemental oxygen 
(60%) was delivered through a Venturi mask. The 
patient remained hemodynamically stable throughout 
the surgery (120 minutes).

Table 1 
Mayo Clinic diagnostic criteria for 

Takotsubo cardiomyopathy
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After surgery, the patient was transferred 
to the post-anesthesia care unit, and remained 
hemodynamically stable and without complications. 
Postoperative analgesia included intravenous 
paracetamol (1000 mg). After motor block resolution, a 
15 mL bolus of ropivacaine 0.2% was inserted through 
the perineural catheter and continuous perineural 
anesthesia was set with ropivacaine 0.2% at a 5 mL/h 
rate for 2 days.

The patient did not have pain complaints nor 
need for additional analgesic therapy the day after the 
surgery. Neither hemodynamic complications nor pain 
complaints were observed during the postoperative 
period, and the patient was discharged after 3 days.

discussion

Takotsubo cardiomyopathy usually follows 
a reversible course. However, complications may 
occur, which may increase patient morbidity and/or 
mortality, particularly when accompanied by serious 
comorbidities10,11. Despite the lack of consensus regarding 
the anesthetic approach for TC patients, procedures 
should reduce the excessive catecholamine release, thus 
preventing the clinical manifestations of this condition12.

Ideally, TC patients should have surgery in 
hospitals with cardiology department, hemodynamic 
monitoring and coronary care unit, allowing for 
appropriate perioperative monitoring and intervention, 
if necessary11.

Appropriate premedication is essential to control 
patient anxiety; in this case, intravenous midazolam 

was used. As for the anesthetic approach, a peripheral 
nerve block seemed suitable to mitigate the release 
of catecholamines associated with laryngoscopy, 
intubation and extubation. Moreover, regional 
anesthesia allows for continuous postoperative 
analgesia and reduced risk of hemodynamic 
complications11,13. The patient was also sedated with 
propofol to minimize the risk of anxiety associated 
with being conscious during surgery.

It has been described that prophylactic beta-
blockers may be useful to prevent acute stress. 
However, the appropriate dose is unclear and it is 
required to be attentive to the individual response of 
each patient14. In this case, such medication was not 
needed, as the patient remained hemodynamically 
stable.

During the intraoperative period, continuous 
monitoring by invasive blood pressure and 5-lead 
ECG is recommended by several authors11,15, which is 
in accordance with our approach. The patient did not 
present complications nor pain and was discharged 
after few days.

Case reports of surgical procedures in TC patients 
are of particular importance, due to the low number of 
reported cases and lack of consensus regarding their 
perioperative approach. For TC patients with surgical 
indication, perioperative procedures should avoid a TC 
reoccurrence and complications, keeping in mind the type 
of surgery and the best suited anesthetic approach. While 
the risk of excessive catecholamine release should be 
considered, the risk of surgical/anesthetic complications 
and patient wellbeing must also be measured.

Fig. 1 Fig. 2
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