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The Middle East Journal of Anesthesiology (Middle East J. Anesth), commonly known as MEJA, was first published in June 1966. It received 
its International Standard Serial Number (ISSN 0544-0440) in 1981. MEJA was licensed by the Lebanese Ministry of Information Decision 
No. 84 that was published in the Lebanese Official Gazette No.22 in 28/5/1992. MEJA was accepted for inclusion in the Index Medicus and 
MEDLARS databases in 1976.
The Middle East Journal of Anesthesiology was first published in June 1966 by Dr. Bernard Brandstater, Chairman and Professor in the 
Department of Anesthesiology at the American University of Beirut – Medical Center and School of Medicine. Dr. Brandstater assumed the 
role of the first Editor-in-Chief of the journal and gave it the famous motto “For some must watch, while some must sleep” (Hamlet – Act III, 
Sc. Ii). He also chose its symbol, the poppy flower (Papaver Somniferum), because the poppy flower was first cultivated in the Middle East 
and has given a unique service to the suffering of humankind for thousands of years. The journal is a non-profit publication of the Department 
of Anesthesiology at the American University of Beirut and is managed by volunteer staff from the department.
MEJA is published three times a year (February, June, and October) and has an Editorial Executive Committee consisting of faculty members 
from the department in addition to consultant editors from various parts of the world. MEJA has a worldwide circulation and was made 
available electronically since 2008.
The main objective of the journal is to act as a forum for publication, education, and exchange of opinions by promoting basic science and 
clinical research publications in the field of Anesthesiology.
MEJA has followed a policy to dedicate total issues for regions in the Middle East. To date, 17 regional issues have been published: Iran (June, 
1969), Egypt (June, 1970), Lebanon I (February, 1971), Syria (October, 1971), Turkey (June, 1973), Saudi Arabia I (February, 1979), USA I 
(October, 1979), Lebanon II (February, 1984), Saudi Arabia II (June, 1985), USA II (February, 1986), Qatar (October, 1986), Jordan I (June, 
1987), Jordan II (October, 1988), Saudi Arabia III (October, 1993), Saudi Arabia IV (February, 1999), Lebanon III (February, 2004).
It is important to recognize the February and June issues of 1983 that were dedicated to the experiences of the American University of Beirut 
– Medical Center staff during the tragic Lebanese war. These two issues also inaugurated the new cover design that uses the name of the 
journal and its symbol the poppy flower depicted in the colors of the Lebanese national flag. Furthermore, to celebrate the arrival of the third 
millennium (Year 2000), a special issue on the history of anesthesia in the Middle East was published (Vol. 15, No.4, February 2000). With 
increased awareness and challenges imposed by the COVID-19 pandemic, a special issue was dedicated (Vol. 27, No. 2, June 2020).
The Middle East Journal of Anesthesiology gained a posture of excellence as evidenced by the “Book Review”, which appeared in the 
journal Anesthesia & Analgesia (Volume 63, p. 704-708, 1984) in which Dr. Nicholas Green, Professor and Chairman of the Department of 
Anesthesiology at Yale University School of Medicine, USA while describing MEJA wrote “…this journal has consistently proven to be one 
of the most interesting and educationally rewarding of the 30 or so regional journals about anesthesiology published throughout the world…”.
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EffEcT of opSiTE SprAy drESSiNg oN iNTEgriTy 
of EpidurAl cATHETErS: A lAborATory bASEd 

obSErvATioNAl STudy
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Abstract

Background: opsite spray (Smith & Nephew) is often used prior to the application of 
epidural catheter dressing to reduce the risk of catheter dislodgment, improve adhesiveness of the 
dressing and for the perceived infection control benefits. However, the manufacturer and some end 
users have cautioned against its use on plastic devices as the spray may interact with the component 
constituents of the plastic, causing their deterioration, although such effect has not been evaluated 
previously.

Objective: The aim of the study is to investigate whether opsite spray has any detrimental 
effect on epidural catheters including material degradation, loss of external markings and the 
possibility of bacterial contamination with multiple-use opsite canisters.

Methods: Epidural catheters, of five different makes, were sprayed with Opsite spray in a 
laboratory environment. Thereafter, the catheters were examined physically and microscopically 
for any deterioration and were also subjected to pressure tests for potential leaks. in addition, opsite 
spray containers in use in the hospital were assessed microbiologically for bacterial contamination.

Results: loss of external markings on four catheters was noted once they were exposed to 
the spray. We found no evidence of structural degradation in epidural catheters exposed to opsite 
spray after 72 hours, and we found no evidence of bacterial contamination of multi-use canisters.

Conclusion: Although opsite spray did not cause any evident structural damage with the 
epidural catheters tested in our study, the loss of external markings is an attending risk. depending 
on their composition, other catheter brands may interact differently when exposed to opsite spray.

Keywords: opsite spray, plastic, Epidural catheters.
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Introduction

opsite spray is commonly used in clinical practice 
as it is believed to deposit a bacteria-proof plastic 
film on the surface preventing wound site infection 
while helping the affected area to heal. it can be used 
as a protection for minor surgical wounds, grazes, 
unbroken blisters and dry wounds. it is also used for 
sealing drainage tubes, vaccination sites, orthopaedic 
fixation and catheter fixation.1 furthermore, opsite 
spray is sometimes used prior to the application of 
dressing to both epidural catheter and central vein 
cannulation sites.

Epidural catheter dislodgement, with certain 
fixation methods, can be significant as demonstrated by 
one retrospective audit to be up to 5% of all catheters.2

Historically, opsite spray has been used to 
improve adhesiveness of the catheter and overlying 
gauze swabs to skin or to the transparent dressing. 
bishton et al compared the use of three different 
labour analgesia epidural catheter fixation methods, 
all included the use of opsite spray, and reported 
effectiveness of applying the spray with migration 
value of epidural catheters not significantly different 
between the three methods. They also reported that the 
incidence of clinical problems were not significantly 
different between patient groups, irrespective of the 
degree of catheter migration.3

A potential problem with its use, opsite spray 
appears to dissolve the external catheter markings 
of some catheter brands. Having introduced braun 
PerifixÒ One (B. Braun Medical Ltd., Melsungen, 
germany) epidural catheter sets to an obstetric unit 
in the uK, it was noted that the black centimetre 
markings on the catheter were lost from the catheter 
after exposure to Opsite spray film dressing. This 
interaction, however, was not noticed to take place 
with other epidural catheters in common use.4

Examining the opsite product insert (Smith & 
Nephew, Hull, uK)1, it clearly states that it should 
not be used with “plastic” intravascular devices. The 
manufacturer of opsite cannot, as indicated on their 
product information sheet, guarantee its safety without 
a full chemical breakdown of the device tubing.

The ethyl acetate and acetone in the spray can 

react with, and lead to degradation of the plastic in 
the device. However, we are aware from experience 
and by examining the literature, that the opsite 
spray is being used with epidural catheters in clinical 
practice.5,6 To date and to our knowledge, the effect 
of opsite spray on epidural catheters has never been 
formally assessed. The other concern with opsite use 
is the potential contaminant effect of the spray carried 
over through the canister’s nozzle, as canisters are for 
multiple use and stored in variable conditions and for a 
variable length of time.

This is an observational study aimed to investigate 
the potentially detrimental effects of opsite spray on 
all of the five epidural catheter brands available in our 
institution, namely degradation of the material of the 
catheter, loss of external markings and to find out, if 
any, contamination risks are associated with use of the 
opsite spray.

Methods

our institutional review board granted this 
project an exemption for being a non-human subject 
study.

All brands of epidural catheters in use in our 
institution (Appendix 1) were exposed to opsite 
spray by spraying them for 4 seconds, and then kept 
for a period of 72 hours at 37°c in an incubator. To 
determine the amount of opsite to be applied to the 
catheter, we monitored, on 6 occasions, anesthetists 
using the spray and determined that the average time 
used, was 4 seconds of full stream spraying.

The catheters were cut into 5-centimetre portions, 
placed in a petri dish, sprayed with opsite. There 
was enough spray liquid present in the petri dish to 
completely cover the catheter samples, hence catheters 
were left for another 4 seconds in the dish to ensure 
homogenous coating.

The cut catheters were then stored in an incubator 
at 37°c to mimic normal human body temperature for 
72 hours.

in line with the industry quality inspection 
principles, we examined the catheters visually, 
microscopically and conducted pressure testing for 
material integrity.7 The catheters were examined for any 
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deterioration by comparing the sprayed segment with a 
control, non-sprayed segment of the same catheter and 
testing the catheter for leaks by pressurising the system 
with air as well as with fluorescence.

initial benchmarking studies were conducted in 
our lab on non-sprayed catheters. catheter samples 
were subjected to scratches, grooves, and cuts and 
visualised in brightfield and phase contrast imaging in 
order to benchmark changes. initial visual inspection 
of the sprayed opsite catheter samples were also 

studied. The samples were subjected to Acridine 
orange, dApi, propidium iodide, blebbistatin and 
Fluorescein to determine the appropriate fluorescent 
stain. Having considered all different examination 
modalities available, we used brightfield physical 
examination, as it offers clarity over fluorescence 
imaging.

Systematic areas were chosen along the length 
of the tested catheters. The catheters were examined 
for scratches, cavities, grooves, pits or jagged spots on 

Appendix 1 
Epidural catheter brands used in this study

Catheter type Manufacturer/ Notes

Arrow® Epidural set Teleflex Grosvenor House Horseshoe Crescent Old Town Beaconsfield HP9 1LJ Phone: +44 (0)1494 53 
27 61 fax: +44 (0)1494 52 46 50
Link: https://www.teleflexarcatalog.com/anesthesia-respiratory/pain/product/ak-05502-flextip-plus-
epidural-kits-and-sets
Expiry date: 6/2020

EpiSTAr cSE Maxi-
Set

Teleflex Grosvenor House Horseshoe Crescent Old Town Beaconsfield HP9 1LJ Phone: +44 (0)1494 53 
27 61 fax: +44 (0)1494 52 46 50
Material: polyamide
link: http://base.euro-pharmat.com/pdf/1101-39610-1.pdf
Manufactured: 02/2017. Expiry date: 01/2022.

pajunk EpiSpin lock pAJuNK® MEdiZiNTEcHNologiE gmbH
Karl-Hall-Str.1
d-78187 geisingen, germany.
link: https://www.pajunk.eu/c3view.php?sid=8g33w33gwgjbyufzwffetui3llhtibuowehbi3vw&ieb=1
445411469&c3p=362&c3l=en
Manufactured: 05/2017. Expiry date: 05/2022.

Perifix® ONE b. braun Melsungen Ag
carl-braun-Straße 1
34212 Melsungen, Hessen
germany
phone: +49 5661 710 fax: +49 5661 714567
Material: polyamid/polyurethane
link:
https://www.bbraun.com/en/products/b0/perifix-one-paedfiltersetswithlorsyringe.html
Manufactured: 03/2017. Expiry date: 03/2021. 

portex® 1500 Eureka park, lower pemberton, Ashford, Kent, TN25 4bf, uK
Tel: +44 (0)845 850 0445
fax: +44 (0)1233 722153
Email: ukcs@smiths-medical.com
link: https://m.smiths-medical.com/~/media/M/Smithsmedical_com/files/import%20files/
SM196419gb-0411_lr.pdf
Manufactured: 06/2018. Expiry date: 06/2023.
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the surface. The geometry and precision of the catheter 
were examined under the brightfield microscope both 
in widefield and phase contrast modes. The tests were 
conducted on catheters placed on the inverted EvoS 
microscope at 4x and 10x magnification. Images of 
the catheters were taken before and after catheters 
were subjected to the opsite spray. in addition to 
initial testing, four sets of visual and microscopic 
examination were done on all catheters sprayed and 
non-sprayed segments, at 1, 24, 48 and 72 hours from 
spraying.

Brightfield Images were acquired using Zeiss 
lumar.v12 equipped with camera Axiocam Erc 5s. 
The stereoscope was used with a 1.2x objective and 

digital zoom of 10x, 20x, 60x and 100x to visualise 
finer details of the catheter.

Air leak tests were conducted on all catheters. 
These tests were performed as an addition to the 
microscopic inspection to further confirm whether 
there was an actual damage or not irrespective of 
the microscopic appearance. Although leak test with 
air carries high precision,7 we carried out leak tests 
with both air and fluorescent fluid. The catheters were 
subjected to leak inspection tests, in water, after 72 
hours of being sprayed with opsite spray. The two 
ends of the cut catheters had luer lock clamps attached 
as demonstrated in figure 1. A stopper applied to one 
of the clamps, while the other had a 10 ml syringe 
attached for pressurisation. When air or fluorescent 
fluid is pressurised through the catheter, any cuts along 
the length of the tube would be evident as the gas leaks 
out as bubbles or dye leaking out respectively.

furthermore, the nozzles of two opsite containers 
were swabbed prior to initial use, and after 7 days of 
daily use. The swab samples were each cultured on a 

Fig. 1 
Leak test

Fig. 2 
Loss of surface markings.
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blood agar plate at 37°c for 48 hours.

The following comparative indices 
of the sprayed and non-sprayed epidural 
catheter segments were recorded: physical 
damage including loss of surface markings, 
microscopic degradation, pressure testing and 
microbiological contaminant effect of the spray.

Results 
Visual inspection

catheter brands Arrow® Epidural set, EpiSTAr 
CSE Maxi-Set, Pajunk EpiSpin lock and Perifix® 
oNE demonstrated loss of surface markings soon after 
being exposed to opsite spray (figure 2). portex® 

Fig. 3 
Control and sprayed catheter images at t(0) and t(72) where deposits on Opsite spray is evident on all catheters.
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Microbiological assessment

Two opsite canisters were swabbed for 
microbiological testing prior to initial use and after 7 
days of daily use. No significant bacterial growth was 
detected on the nozzles of the new and used opsite 
canisters after 48 hours of incubation.

Discussion

Similar to results shown by Moody et al.,4 our 
study demonstrates the incompatibility of opsite spray 
to B. Bbraun Perifix® ONE, the Arow® Epidural, the 
EpiSTAr cSE Maxi-Set, and the pajunk EpiSpin 
catheters.

loss of surface markings once exposed to the 
spray is a significant observation. The marks serve 
as a guidance to the catheter depth at the skin on 
subsequent examination of the insertion site, after the 
spray is applied. it seems that the marks on the portex® 
catheter is embedded or integrated into the catheter 
material and hence are less likely to be “washed” out 
when compared to the other catheter makes used in 
this study.

opsite spray dressing (Smith & Nephew) 
according to its product safety datasheet is composed 
of approximately 98% solvents (table 1).8 9 generally 
speaking, plastics contain a wide range of substances 

catheter had no gross changes to surface markings to 
the naked eye.

Microscopic examination

details of microscopic examination are 
demonstrated in figure 3. All catheters’ surface 
markings were examined under the microscope where 
the loss of the external dye was demonstrated in four 
catheter brands as shown in figure 2.

Air and fluorescence leak test

All 5 catheters, control and sprayed samples, had 
no bubbles detected along the length of the tube when 
air or fluorescence pressurised through the catheter via 
a 10ml syringe.

With the stopper removed and the open end of the 
catheter submerged in water, air was pushed in through 
the syringe without escape of air bubbles. initially it 
was noted that air did not pass through the open ends as 
they were blocked by the opsite spray getting into the 
lumen of the catheter as seen in figure 4. We therefore 
cut about 0.5 cm off the ends of the catheter and repeated 
the leak test. This time air bubbles/ fluorescence in the 
water were observed during pressurisation of the open-
end catheters, and no leak was observed once the end 
was blocked by applying the lock and cap mechanism.

Fig. 4 
Microscopic view: Catheter lumen occluded by the Opsite Spray.
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and chemical products which have undergone 
polymerisation. The added polymers in the catheters 
are more likely to be dissolved by the solvents in 
the opsite spray, that could then cause catheter 
degradation.6

Table 1 
Opsite spray components

chemical concentration
Acetone 30-60% v/v
dimethyl ether 10-30%
isopropyl alcohol 10-30%
n-butane 40 10-30% v/v
propane 5%
Ethyl acetate <10% v/v
isobutane 5%
Acrylic co-polymer (Confidential 
cAS registry number)

<10%

Our study did not find any basis to support 
the claim that the spray may degrade the plastic 
components of the tested epidural catheters. instead, 
our results demonstrate either the potentially “sealant” 
effect of opsite spray, which was not an expected 
outcome. This is possibly due to the polymerization 
of plastic contents of the spray along with the catheter 
plastic content when stored at 37 degrees celsius.

despite the potential risk of degrading plastic 
particles, premised on the fact that the opsite spray 
constituents can react with and lead to degradation of 
the plastic in the device, opsite components seem to 
form a stable clot over any open area as demonstrated 
by the observed blockage of the catheter ends.

further studies are recommended to understand 
the exact interaction between the constituents of 
plastics in the catheter and the opsite spray using mass 
spectroscopy.

Traditionally, material integrity is studied by 
using scanning electron microscope (SEM). We chose 
to use optical microscopic study evaluations as those 
do not disrupt the normal course of the material, as 

SEM and concomitant dye usage could potentially 
cause. using SEM would not have allowed us to 
inspect the catheter further, however, it would have 
afforded us better resolution and smaller field of view 
of the material under inspection. Hence, the images 
of potential caused defects, if found, could be further 
improved by applying SEM imaging parallel to optical 
inspection of the catheter. The catheters were later 
tested for leaks, which adds to the credibility of the 
microscopic view confirming integrity of the catheters.

A limitation of the microbiological assessment is 
that the blood agar media is designed to detect common 
human pathogens, such as those causing wound 
infections. it is possible that the canister nozzle may be 
contaminated by environmental organisms which may 
not be readily detected by this method. However, the 
clinical significance of such organisms may be limited. 
Additionally, the solvents in the spray would likely 
inhibit the growth of any bacterial populations on the 
nozzle.

Conclusion

it is reasonable to conclude that opsite spray did 
not cause structural damage with the tested epidural 
catheter brands; however, loss of surface markings is 
a considerable risk due the loss of catheter distance 
guidance and the unknown effect the dissolved dye 
can cause when deposited on the or underneath the 
skin surface. furthermore, other brands may interact 
differently when exposed to the spray, depending on 
the components of the catheter in question.
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Abstract

Background: Adequate post-operative pain control is essential for smooth recovery after 
surgery. This study assessed the opioid-sparing effect of immediate post-induction intramuscular 
midazolam in patients who underwent myomectomy under general anesthesia.

Methods: This is a randomized double-blinded controlled study of sixty ASA i and ii female 
patients allocated into three groups. group A received intramuscular midazolam 0.1mg/kg, group 
B received intramuscular diclofenac 75mg while group c had a placebo following induction of 
anesthesia. All patients had morphine 0.1mg/kg for intraoperative analgesia before skin incision. 
pain scores were compared at recovery, then at 1st, 2nd, 4th and 8th post-operative hours. in addition, 
the total opioid consumption over the first 24 hours postoperatively was compared between the 
three groups.

Results: The pain scores at the end of surgery, 1st and 2nd hours were comparable in the 3 
groups; however there was statistically significant difference at the 4th hour postoperatively (p = 
0.0001), with lowest pain scores in the midazolam and diclofenac groups (3.70 ± 0.66 and 3.80 
± 1.01 respectively) compared to the placebo group (4.75 ± 0.79). The total additional opioid 
(pentazocine) consumption in first 24 hour after surgery was significantly reduced in the midazolam 
group (105.00 ± 15.39 mg) compared to diclofenac and placebo groups (112.50 ± 13.33 mg, and 
121.50 ± 18.14 mg respectively, p = 0.007).

Conclusion: post induction intramuscular Midazolam at 0.1mg/kg appears to have a better 
opioid sparing effect compared to intramuscular diclofenac 75mg in the early postoperative period 
following myomectomy done under general anesthesia.

Keywords: Midazolam, Adjuvant, post-induction, post-operative pain, Myomectomy.
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Introduction

Pain has been defined as “an unpleasant sensory 
and emotional experience, associated with actual 
or potential tissue damage or described in terms of 
such damage” by the international Association for 
the Study of pain.1 pain is what the sufferer says it is, 
and it is present when, and where he/she says it is.1 
poorly managed pain results in varying multisystemic 
complications including emotional and physical 
suffering, sleep disturbance, cough suppression and 
atelectasis, hypertension and arrhythmias, impaired 
gastrointestinal motility, delayed mobilization and 
increased sympathetic activities.2 Besides concerns of 
prolonged recovery and rehabilitation, pain still ranks 
among the highest patients’ and physicians’ concerns 
for undesirable surgical outcomes.3

Though, opioids form the central core of 
pharmacological agents used in the management of 
acute post-operative pain, multimodal approach to 
pain management with medications acting through 
different mechanisms has been established to be 
superior to mono-therapy. Several drugs including 
analgesics and non-analgesics have been used as 
adjuvants to opioids for their opioid-sparing effect. 
improved quality of analgesia and reduced opioid 
side-effects have been associated with the use of these 
medications.3,8-10 drugs that have been employed 
as adjuvants include anticonvulsants, anxiolytics, 
antidepressants, corticosteroids, alpha-2 adrenergic 
agonists and N-methyl-d-aspartate (NMdA) receptor 
antagonists.

perioperative anxiety has been correlated with 
increased postoperative pain, however the role(s) of 
perioperative benzodiazepine therapy on postoperative 
pain still largely remains unclear.3,4 Midazolam, a short 
acting water soluble benzodiazepine, is used routinely 
for sedation, premedication and induction of anesthesia. 
it has also been shown to increase the threshold to pain 
on intrathecal administration.11 Midazolam has been 
reported by few clinicians9,12 to possess some opioid- 
sparing effects in the management of pain. The efficacy 
of intramuscular midazolam as an adjuvant to opioids 
in acute post-operative pain management in adult 
males who had elective inguinal herniorrhaphy under 
general anesthesia has been reported.9 There are also 

few contrary opinions against this claim.13 However, 
there is paucity of literature to verify these divergent 
results.

This study was conducted to determine the 
opioid sparing effect of intramuscular midazolam 
during postoperative period when used as an adjuvant 
to morphine as intraoperative analgesic in patients 
undergoing myomectomy under general anesthesia. A 
secondary outcome was to evaluate the side effects of 
intramuscular midazolam in this group of patients.

Methods

This is a prospective placebo-controlled study 
of adult female aged 18 - 60 years, American Society 
of Anesthesiologists (ASA) physical status i or ii 
who underwent elective myomectomy under general 
anesthesia. The exclusion criteria were refusal to give 
consent for the study, ASA physical status greater than 
ii, history of allergy to midazolam or benzodiazepines, 
morbid obesity, chronic opioid use, history of allergy 
to any opioid or NSAids, poorly controlled chronic 
medical illnesses, and conversion of procedure to 
hysterectomy. Ethical approval was obtained from the 
Ethics and research Board of the hospital, and written 
informed consent was obtained from all patients who 
satisfied the inclusion criteria.

randomization was performed by the 
anesthestist responsible for preparation of the drugs, 
while the attending anesthestist responsible for drugs 
administration was blinded to patient’s group. The 
lead investigator, also blinded to patients’ grouping 
evaluated all the patients after drug administration. 
The patients were equally blinded to their grouping. 
group A patients had intramuscular midazolam at a 
dose of 0.1mg/kg diluted to 3ml with normal saline 
immediately after induction of anesthesia, while 
group B patients received 75mg of diclofenac (25mg 
per ml preparation) intramuscularly after induction. 
group c (placebo) received 3ml of normal saline. 
All participants were assessed preoperatively, and 
educated on the use of Numerical rating Scale (NrS).

in the operating room, the baseline vital signs 
including pulse rate (pr), non-invasive blood pressure 
(NiBp), mean arterial pressure (MAp), respiratory rate 
(rr), and peripheral oxygen saturation (SpO2) were 
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measured with the dash 4000 multi-parameter monitor 
(gE Healthcare, united Kingdom, 2003) and recorded. 
intravenous access was secured with a size 18g 
cannula; and maintenance fluid instituted with 0.9% 
saline. All patients were pre-oxygenated with 100% 
oxygen, and pre-medicated with 0.2mg glycopyrolate. 
following intravenous induction with propofol 2mg/
kg, the allotted injection was administered into the 
deltoid muscle with a 23g hypodermic needle by the 
attending anesthestist. Either a size 7.5mm or 8mm 
cuffed endotracheal tube was inserted following 
adequate airway relaxation achieved with 1.5mg/kg of 
suxamethonium. Anesthesia was maintained with 0.8-
1.2% isoflurane in oxygen-air mixture administered 
with sodalime absorber system. Electronic monitoring 
continued intraoperatively. intravenous morphine 
0.1mg/kg was administered before skin incision 
for intraoperative analgesia. Muscle relaxation was 
achieved with pancuronium 0.1mg/kg, and maintained 
with top-up doses as required. At the end of the 
surgery, the inhalational agent was discontinued, and 

residual neuromuscular blockade was reversed with 
neostigmine 0.05mg/kg premixed with 0.02mg/kg 
atropine. The patients were extubated awake, and 
given 100% oxygen by facemask at a flow rate of 3-4L/
min after achieving a dry airway. After satisfactory 
recovery, they were transferred to the recovery room 
and observed for an hour. Type of skin incision, time 
and duration of surgery, vital signs on arrival to the 
recovery room (Time 0), and 1st hour after surgery 
were recorded. post-operative analgesia was provided 
with intravenous pentazocine 30mg 6 hourly and 
intravenous paracetamol 1g 8 hourly according to the 
departmental protocol. pain was assessed at 0, 1st, 2nd, 
4th and 8th hours postoperatively. Breakthrough pain 
was managed using pentazocine 30mg. Additional 
analgesia was given at any point where NrS was 
greater than 4. The total opioid consumption over the 
first 24 hours was recorded. Side effects of opioids such 
as post-operative nausea and vomiting, pruritus and 
respiratory depression were sought for and recorded.

Fig. 1 
Flow diagram of patients from evaluation to completion
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Table 1 
Patients demographics (Mean ± SD)

Demographic characteristics Group A
(n=20)

Group B
(n=20)

Group C
(n=20)

p - value

Age (yrs) 35.70 ± 4.73 33.95 ± 5.14 37.75 ± 6.89 0.114

BMi (kg/m2) 25.50 ± 4.07 24.85 ± 3.23 25.00 ± 3.43 0.648

duration of surgery (minutes) 166 ± 49 133 ± 53 159 ± 52 0.107

Sd - Standard deviation

Table 2 
Comparison of Pain scores between groups A and B (Mean ± Standard deviation)

Pain scores Group A
(n = 20)

Group B
(n = 20)

p - value

NrSend 3.75 ± 1.12 4.20 ± 1.24 0.222
NrS1st 4.05 ± 0.61 4.40 ± 1.23 0.415
NrS2nd 3.70 ± 0.66 3.95 ± 0.69 0.209
NrS4th 3.70 ± 0.66 3.80 ± 1.01 0.090

NrS8th 3.80 ± 0.41 3.75 ± 0.44 0.371

Sd - Standard deviation
NrSend - Mean pain score at the end of surgery, NrS1st - Mean Pain score at the first hour postoperatively, NRS2nd - Mean pain score at 
the second hour postoperatively, NrS4th - Mean pain score at the fourth hour postoperatively, NrS8th - Mean pain score at the eighth 
hour postoperatively.

Table 3 
Comparison of Pain scores at different time intervals between groups A and C (Mean ± SD)

Pain scores Group A
(n = 20)

Group C
(n = 20)

p - value

NrSend 3.75±1.12 4.40±1.19 0.242
NrS1st 4.05±0.61 4.25±0.72 0.357
NrS2nd 3.70±0.66 4.10±0.79 0.109
NrS4th 3.70±0.66 4.75±0.79 0.001
NrS8th 3.80±0.41 3.95±0.50 0.161

Sd - Standard deviation
NrSend - Mean pain score at the end of surgery, NrS1st - Mean Pain score at the first hour postoperatively, NRS2nd - Mean pain score at 
the second hour postoperatively, NrS4th - Mean pain score at the fourth hour postoperatively, NrS8th - Mean pain score at the eighth 
hour postoperatively.

Table 4 
Comparison of the mean of total Opioid consumption in 24 hours (Mean ± SD)

Opioid Group A
(n=20)

Group B
(n=20)

Group C
(n=20)

P-value

Morphine 6.30 ± 1.03 6.60 ± 1.05 6.10 ± 0.95 0.298
pentazocine 105.00 ± 15.39 112.50 ± 13.33 121.50 ± 18.14 0.007
Amount of pentazocine 
spared (mg)

16.5 9.0 0.0 -

Sd - Standard deviation
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Statistical analysis

The sample size was determined using the 
Snedecor-cochran equation for comparing means 
of independent groups. n = 1+ 2c (s/d)2 where: n = 
sample size per group; s = standard deviation (0.45) 
extrapolated from the previous study by Akhlaghi5; d = 
minimum difference in mean to be detected (0.5) based 
on previous works9,14; and c (10.51) is a constant 
derived from the probability of type 1 and type 2 errors. 
n = 1 + 2 x 10.51(0.45/0.5)2 = 18.03. i.e. 18 patients 
in each group. The sample size was increased by 10% 
to provide for attrition (18 + 1.8 = 19.8). A total of 69 
patients were recruited for the study, but only 60 who 
completed the study were included in the final analysis 
as shown in figure 1.

data was analysed on iBM Statistical package 
for Social Sciences (SpSS) 22. intergroup comparisons 
of parametric variables were performed using Analysis 
of Variance (ANOVA) or student t-test as appropriate. 
chi-square (X2) analysis was used for non-parametric 
variables. for all statistical analyses, p < 0.05 was 
accepted as significant.

Results

The demographic characteristics of the three 
groups were similar (Table 1). The mean pain scores 
were comparable statistically between the midazolam 
and diclofenac groups throughout the period of study 
(Table 2). However, the midazolam group had a 
significantly lower mean pain score compared to the 
placebo group at the 4th postoperative hour (p = 0.001) 
(Table 3). The mean pain scores across the three groups 
was found to be lowest in midazolam group compared 
to the diclofenac and placebo groups throughout the 
study period except at the 8th hour when diclofenac 
group had a lower mean score as shown in figure 
2. The difference in total pentazocine consumption 
within the first 24 hours after surgery was found to 
be statistically significant (p = 0.007). The overall 
pentazocine consumption was significantly lower in 
the midazolam group compared to the diclofenac and 
placebo groups (105.00 ± 15.39 mg versus 112.50 
± 13.33mg and 121.50 ± 18.14 mg respectively, p = 
0.007). The absolute amount of pentazocine spared 
in the midazolam group was 16.5mg. in diclofenac 
group, it was 9.0mg (Table 4).

Fig. 2 
The mean Numerical Rating Score (NRS) for the three groups

NB: Error Bars: 95% Confidence Interval *p = 0.0001 at 4th postoperative hour
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The placebo group had significantly higher mean 
pulse rate compared to midazolam and diclofenac 
groups at the 1st, 2nd, 4th and 8th postoperative hours 
(p < 0.05) (figure 3). However, the mean systolic and 
diastolic blood pressures across the three groups were 
comparable except at the 1st hour and the 4th hour post 
operation respectively (figures 4 and 5).

postoperative mild sedation was observed in 
ten patients (16.6%) at the post anesthesia care unit 
immediately after surgery. Seven of those (11.7%) were 
in midazolam group, 2 (3.3%) in diclofenac group and 
1 patient (1.7%) in placebo group. The difference was 
statistically significant across the groups (p = 0.024). 
A single patient (1.7%) in diclofenac group reported 
pruritus. No other side effects were noticed.

Discussion

The results of this study suggest that intramuscular 
midazolam administered immediately after induction 
of general anesthesia at a dose of 0.1mg/kg was an 
effective adjuvant to opioid analgesic comparable 
to intramuscular 75mg diclofenac. it provided a 
significantly better pain score compared to placebo in 
the immediate postoperative period particularly at the 

4th hour postoperative hour. This finding is in tandem 
with earlier report by Akhlaghi and rajaei9 who 
showed that intramuscular midazolam administered 
immediately after induction of anesthesia can reduce 
postoperative pain intensity particularly during the 
first 3 hours following a minor surgery. It is also in 
agreement with the report of Artru14 who reported that 
the addition of midazolam as an adjunct to opioids is 
helpful in opioid dose reduction without compromising 
quality of analgesia.

Although, Akhlaghi and rajaei9 reported 
statistically significant reduction in pain scores at 
the first and second hours after surgery, statistically 
significant reduction in the mean pain score of the 
midazolam group was observed only at the 4th hour 
in our patients. This difference could be related to 
the type (myomectomy) and extensiveness of the 
procedures in the current study compared to their 
study population (herniorrhaphy). The results of this 
study also suggest that midazolam may be a suitable 
adjunct to opioids for patients with contraindications 
to non-steroidal anti-inflammatory drugs (NSAIDs) 
like diclofenac during the immediate postoperative 
period. The mean numerical pain scores of patients in 
midazolam and diclofenac groups were found to be 

Fig. 3 
Mean pulse rate of all groups

NB: *p = 0.019, 0.006, 0.0001, and 0.0001 at the 1st, 2nd, 4th, and 8th hour post operation respectively.
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Fig. 5 
Mean diastolic blood pressure of all groups

NB: *p = 0.017 at the 4th hour post operation.

Fig. 4 
Mean systolic blood pressure of all groups

NB: *p = 0.033 at the 1st hour post operation.
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patients premedicated with long-acting benzodiazepine 
as reported by Klain et. al.24 Only one patient (1.7%) in 
diclofenac group had pruritus. Though this finding was 
not statistically significant, Makarem et. al.25 recently 
reported that intravenous midazolam administered at a 
dose of 0.03mg/kg bolus then followed by 0.02mg/kg/h 
infusion effectively prevented intrathecal sufentanil-
induced pruritus when compared to propofol in patients 
who had spinal anesthesia.

Conclusion

The results of this study suggest that intramuscular 
midazolam given preoperatively at a dose of 0.1mg/kg 
is an effective analgesic adjuvant comparable to 75mg 
of intramuscular diclofenac in patients undergoing 
myomectomy under general anesthesia. However, this 
study was conducted on patients for elective surgery, 
and it may be difficult to extrapolate these results in 
emergency scenarios, obese patients and the elderly.
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comparable. diclofenac has long been established as 
an effective adjunct to opioids in pain management, 
and in some instances as a sole analgesic following 
total abdominal hysterectomy.20 However, a superior 
opioid sparing effect with intramuscular midazolam 
compared to intramuscular diclofenac was observed. 
The total 24 hours pentazocine consumption was least 
in midazolam group with a mean total of 16.5mg 
pentazocine spared compared to a mean total of 9mg 
observed in diclofenac group. it is worthy to note that 
midazolam administered through different routes for 
various procedures has been reported to effectively 
reduce analgesic requirements in the first 24 hours 
after surgeries in several previous studies.18,21,35

The results from the present study also suggest 
significant cardiovascular benefit. The lowest mean 
pulse rate trend recorded in midazolam group compared 
to diclofenac and placebo groups. This may be an 
important factor in the management of cardiovascular 
high risk patients who require better stability in 
pulse rate. This beneficial effect of midazolam on 
hemodynamic stability of patients has been previously 
reported by others.22,23 However, significant reduction 
in blood pressure was not observed in this study.

Sedation was the main complication observed 
in this study. Seventy percent of the patients who 
had sedation in the current study were in midazolam 
group, and this was found to be statistically significant. 
Klain et. al.24 noted that sedation was the most 
common complication in the first hour after surgery 
similar to what we observed in this study. This risk 
of postoperative sedation is understandably higher in 
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ViTAMiN D LEVELS of ANESTHETiSTS froM 
‘SuNNy’ SouTH AfricA: AN occupATioNAL 

ExpoSurE STuDy

EugEnE KElly1, FCA, HElEn PErriE1, MSC,  
JuAn SCribAntE1, PHD, SEAn CHEtty2*, PHD

Abstract

Background: Vitamin D influences a number of physiological processes. There is a resurgence 
of interest in vitamin D and its’ far-reaching clinical effects. Anesthetists work indoors for most of 
their work hours and thus are at risk for vitamin D deficiency.

This study aimed to investigate the influence that these long indoor working hours have 
on anesthetists’ vitamin D levels by describing serum 25-hydroxy vitamin D levels of trainee 
anesthetists in an academic anesthesiology department in South Africa, and to compare the factors 
influencing these vitamin D levels.

Methods: We conducted a single centre occupational observational study to describe the 
serum 25-hydroxy vitamin D (25(OH)D) levels of anesthesiology trainees working in a university 
training centre in South Africa. Data were collected over a period of one month during winter in 
2013. Each participant completed a questionnaire and provided a blood sample for analysis of 
25-hydroxyvitamin D levels.

Results: Of the 92 anesthetists that were tested, three were excluded due to laboratory error 
resulting in a total sample of 89. The median (IQR) 25-hydroxy vitamin D was 43.8 nmol/l (26 
- 76), with 51 of 89 (57.30%) anesthetists meeting the criteria for being vitamin D insufficient. 
Factors that had a statistically significant influence on the vitamin D level were ethnicity (p<0.001) 
and use of multivitamins (p=0.01).

Conclusion: The insufficient vitamin D levels of anesthetists in this study puts them at risk 
for pathology far beyond bone health. Inadequate vitamin D levels are a problem, even in “sunny” 
African climates.

Keywords: Anesthetists, South Africa, Vitamin D.
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Introduction

Vitamin D has a profound impact on physiological 
processes in the body. Not only does vitamin D 
deficiency interfere with the attainment of peak bone 
mass but it has a number of previously unrecognised 
effects which include immune modulation,1 increased 
risk of certain cancers, autoimmune conditions, 
cardiovascular disease and mental illness.1,2 Recent 
meta-analyses3,4 and a placebo controlled trial,5 have 
however brought the validity of these effects into 
question.

Anesthetists work indoors for most of their 
working hours. Despite South Africa commonly 
being regarded as a land of sunshine,6 South African 
anesthetists have long working hours and are often 
not exposed to this sunshine. This places them at risk 
for vitamin D deficiency. Vitamin D deficiency is a 
global problem1,7,8 that has been studied extensively in 
colder climates9-11 and is also shown to be prevalent in 
warmer climates.12-14 There is no research in this field 
for medical personnel in Africa.

A prospective single centre occupational 
observational study was conducted to describe the serum 
25-hydroxy vitamin D (25(OH)D) levels of trainee 
anesthetists (referred to as anesthetists in this study) 
working at a South African university medical training 
centre, and to compare the factors influencing these levels.

Methods

This was a single centre occupational 
observational study. Approval to conduct the study 
was granted by the Human Research Ethics Committee 
(Medical) of the University of the Witwatersrand 
(M130305, 03/05/2013). The study was conducted 
in adherence to the principles of the Declaration 
of Helsinki15 and the South African Good Clinical 
Practice Guidelines and Good Laboratory Practice 
Guideline.16 Written informed consent was obtained 
from all participants.

Selection and Description of Participants

Patients and the general public were not involved 

in this study. The study population was anesthetists 
working in an academic Anesthesiology training centre 
in South Africa. A convenience sampling method was 
used. To be included in the study anesthetists had to 
have been working in the department for at least one 
month. Pregnant anesthetists, those who had travelled 
to sun-rich destinations in the month prior to the study, 
as well as those taking medication or having diseases 
interfering with vitamin D metabolism were excluded.

Exposure assessment

Data were collected over a period of one 
winter month (mid-July to mid-August 2013). The 
participants completed a novel questionnaire which 
was developed by the authors and underwent face 
and content validation. The questionnaire included 
the following information: participant characteristics, 
dietary intake and supplementation with vitamin D and 
quantification of sun exposure (area of skin exposed 
and duration over the last month). Quantification of 
sun exposure was based on the participants answering 
of the questionnaire which collated area of skin 
exposure and duration. This was then compared to 
the unit of comparison of UV radiation- a “Minimal 
Erythemal Dose”. Cultural attire like “veiling” was 
not specifically recorded in the questionnaire, but was 
incorporated into the aforementioned quantification of 
sun exposure.

Technical Information

Each participant had five millilitres of 
blood collected in a standardised manner into an 
ethylenediaminetetraacetic acid blood specimen tube. 
The specimens were refrigerated in a portable cooler 
between 2 and 8 ̊ C and were delivered to an accredited 
chemical pathology laboratory within four hours of 
collection. The samples were then frozen and processed 
in batches. The laboratory used nmol/l, which is the S.I 
unit, as the unit of measurement to report results. The 
unit of measurement used by the IOM is ng/ml. The 
conversion factor for ng/ml to nmol/l is 2.5 (2.496).

High Performance Liquid Chromatography 
(HPLC) was performed on the blood samples to 
determine 25(OH)D levels using a Shimadzu® 
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Nexera X2 Ultra performance liquid chromatography 
system with a photodiode array detector (Shimadzu®, 
Japan). The samples were extracted and analysed 
as per the “25 OH Vitamin D Recipe® kit” (Recipe® 
Munich, Germany) method where the vitamin D2 
and D3 fractions of 25(OH)D are separated and then 
combined to give total 25(OH)D. Fifty micromillitres 
(µl) of the extracted sample was injected onto the 
chromatographic system where the vitamin D fractions 
were detected at 264nm. A three-point calibration 
curve was run with every sample and two controls 
(one low level and one high level) were performed on 
every tenth sample.

The system was validated prior to running the 
sample with correlation coefficients r2=92% for 
linearity. The limit of detection was 1.2 nmol/l for 
25(OH)D3 and 1.8 nmol/l for 25(OH)D2. The limit of 
quantitation was 7 nmol/l for 25(OH)D3 and 9 nmol/l 
for 25(OH)D2. Intraday and interday precisions were 
reported as 7% and 9% for 25(OH)D3 and 6.5% and 
8% for 25(OH)D2.

The Institute of Medicine (IOM)17 classification 
of vitamin D status in free living healthy adults, with 
regard to bone health was used in this study:

vitamin D deficiency: 25(OH)D < 30 nmol/l (<12 ng/
ml)

vitamin D inadequacy: 25(OH)D of 30 to 50 nmol/l 
(12 to 20 ng/ml)

vitamin D sufficiency: 25(OH)D > 50 nmol/l (>20 ng/
ml)

Statistical analysis

Using available literature9,10,18 on vitamin D 
insufficiency in medical personnel, in consultation 
with a biostatistician, a minimum sample size of 81 
participants was calculated to estimate the expected 
proportion of insufficiency of 30% to an accuracy of 
within 10%.

Data were captured on Microsoft Office Excel 
2010® spread sheets and analysed in consultation with 
a biostatistician using using Statistica® Version 12.5. 
Frequencies, percentages, means, standard deviations, 
median and interquartile range were used. Chi-squared 
tests were used to compare factors influencing vitamin 

D levels. A p-value of <0.05 was regarded as statistically 
significant. Following initial data analysis, the “others” 
ethnic group was excluded from the statistical analysis 
as this group had only eight participants and was too 
small for statistical calculation.

Results

During the data collection period, 92 blood 
samples were collected and tested by HPLC to 
determine 25(OH)D levels. Three samples were 
excluded due to laboratory error resulting in a total 
sample of 89.

The mean (SD) age of the study population 
was 31.33 (± 4.32) years. Further demographic 
characteristics are shown in Table 1.

Table 1 
Demographic characteristics of participants

Frequency (%)

Sex Female 45 50.56

Male 44 49.44

Ethnic Group Black 20 22.47

Indian 26 29.21

Causcasian 35 39.33

Arabic 4 4.49

Asian “Others” 3 3.37

Coloured 1 1.12

BMI (kg/m2) <25 55 61.80

≥25 34 38.20

Anesthetists’ median (IQR) 25(OH)D levels were 
43.8 nmol/l (26-76). Vitamin D status of the study 
population is shown in Table 2, and demonstrates 
that there were 28 (31.46%) anesthetists that could 
be categorised as being vitamin D deficient. A further 
23 (25.84%) were in the inadequate category. The 
combination of the deficient and inadequate categories 
into an insufficient category, as is common in the 
literature, reveals that 51 (57.30%) anesthetists were 
vitamin D insufficient.

}
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Table 2: Vitamin D status of anesthetists

Vitamin D 
status

Frequency (%)

Deficient 28 31.46
Insufficient

Inadequate 23 25.84

Sufficient 38 42.70

The factors influencing anesthetists’ vitamin D 
levels are listed and compared in Table 3.

Discussion

The integral role that vitamin D plays in 
homeostasis spreads far beyond calcium and bone 
health.1,2 In apparently “sunny”’ climates the impact 
of inadequate sun exposure is often overlooked or 
under investigated. Anesthetists work long hours and 
exclusively indoors, and therefore are at risk for having 
decrease sun exposure even in “sunny” climates. Our 
study found the anesthetists’ median 25(OH)D levels to 
be 43.8 nmol/l, with 57.30% of participants found to be 
vitamin D insufficient. Among the factors influencing 
anesthetists’ vitamin D levels, a statistically significant 
association between ethnicity and vitamin D status was 
found.

Working indoors is known to be a risk factor 

for vitamin D insufficiency.7 Doctors also have an 
increased risk of deficiency due to their long working 
hours. Sowah and colleagues19 reviewed vitamin D 
levels of different occupations and found that residents 
and medical students have the lowest levels of vitamin 
D among healthcare professionals. These authors also 
reported that shift working was an additional risk 
factor.19 Other studies among doctors found 25%,9 
30%18 and 47%10 to be insufficient. In a 2014 study 
in anaesthesia personnel in Iceland and Wisconsin, 
United States of America (USA), the authors reported 
34.9% and 25%, respectively, of their subjects to be 
insufficient.20 In Turkey, only 4.8% of anaesthesia 
personnel studied were found to be vitamin D 
sufficient. All of these studies were performed at 
northern latitudes during or at the end of winter.

The vitamin D levels of anesthetists in our southern 
hemisphere study were not normally distributed with a 
median (IQR) 25(OH)D of 43.8 nmol/l (26-76). The 
prevalence of vitamin D insufficiency in our study was 
found to be 57.30%, despite South Africa having a 
“sunny” climate with a UV index of 5 during winter.21 
Similarly, Mendoza and colleagues13 found 75% of the 
doctors in their study during the Mexican summer to 
be insufficient, despite the fact that Mexico City had 
the highest UV index figures in studies among doctors.

Growdon and colleagues9 concluded from their 

Table 3 
Comparison of factors influencing anesthetists’ vitamin D status

Factor Insufficient
Frequency (%)

Sufficient
Frequency (%)

P value

Ethnicity Black
Indian
Caucasian 

14 (70)
21 (80.77)
10 (28.57)

6 (30)
5 (19.23)
25 (71.43) p<0.001

Multivitamin use Yes
No

9 (36)
42 (65.62)

16 (64)
22 (34.38) p=0.01

Sun exposure Adequate exposure
Inadequate exposure

13 (56.52)
38 (57.58)

10 (43.48)
28 (42.42) p=0.93

Vitamin D intake Adequate intake
Inadequate intake

14 (43.75)
37 (64.91)

18 (56.25)
20 (35.09) p=0.05

Calcium intake Adequate intake
Inadequate intake

7 (50)
44 (58.67)

7 (50)
31 (41.33) p=0.55

BMi <25
 ≥ 25

32 (58.18)
19 (55.88)

23 (41.82)
15 (44.12) p=0.68
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study conducted during winter in Boston (USA), 
that despite their cohort not displaying traditional 
demographic characteristics associated with vitamin 
D deficiency, their residents had a 25% prevalence of 
vitamin D insufficiency. Long working hours and cold 
climate may have played a role, as well as the fact that 
many trainees spend much of their free time studying 
indoors. The results of Mendoza and colleagues13 and 
our study confirm that not only are indoor workers 
residing in colder climates at risk, but also those 
from “sunny” climates. However, season and latitude 
alone cannot explain these high rates of insufficiency. 
Other factors influencing vitamin D levels need to be 
addressed. These include sun exposure, ethnicity, age, 
vitamin supplementation, diet, and BMI.

Haney and colleagues10 in Portland (USA) found 
that sun exposure and multivitamin use were predictive 
of the 25(OH)D levels. While our results were not able 
to demonstrate that sun exposure had any statistical 
association with vitamin D status, we did demonstrate 
a significant association between multivitamin 
use and vitamin D status. The questionnaire also 
determined dietary intake of vitamin D, aside from 
supplementation, to be quite poor. The reason for this 
could be that vitamin D rich foods are not commonly 
consumed by South Africans.22 Additionally, staple 
food fortification is not practised in South Africa, 
aggravating the poor dietary intake of vitamin D.

Haney and colleagues mentioned as a limitation 
to their study that they had a study sample that was 
predominantly caucasian.10 In our study ethnicity was 
shown to be significantly associated with vitamin 
D status. The prevalence of insufficiency among 
anesthetists of Indian decent was 80.77%, as opposed 
to 70% of black African anesthetists and only 28.57% 
of caucasian anesthetists. This concurs with other 
studies that have shown darker skin pigmentation to be 
associated with lower 25(OH)D levels.7,23,24 Additional 
reasons for varying levels of sun exposure include 
avoidance of the sun and cultural attire. The study 
of Erden and colleagues25 in Turkey, predominantly 
an Islamic country, supports this notion. A previous 
South African study26 mentioned diet, clothing and 
sun exposure as compounding factors with regard to 
vitamin D levels.

Our study population was relatively young, with 

a mean age of 31.33 years, and therefore the effect of 
advancing age on cutaneous vitamin D synthesis1,23 
could not be established. This makes the high 
prevalence of vitamin D insufficiency in our study 
notable, as advanced age has long been a recognised 
risk factor for poor vitamin D status.17

Owing to financial constraints, parathyroid 
hormone (PTH) and calcium levels were not 
investigated. This is a limitation of our study. 
Disorders of PTH and calcium may positively or 
negatively influence vitamin D levels. In addition, the 
factors influencing vitamin D levels were secondary 
objectives of the study and should be interpreted 
with caution as the sample size was not powered for 
these secondary objectives. Our study was conducted 
in winter to be able to more accurately compare our 
results to the published data from the majority of the 
studies of Vitamin D status conducted in medical 
personnel, which were also done during winter months. 
Thus seasonal variation of vitamin D levels in our 
cohort could not be established. Participants were only 
included if they had been in the department for more 
than one month, thus vitamin D status over a longer 
time period could also not be established.27

The strengths of our study lie in the high 
prevalence of vitamin D insufficiency, found among 
people initially not thought of as being at risk. Future 
research should include testing PTH and calcium 
levels, as well as testing vitamin D levels of anesthetists 
during the summer months, as deficiency during this 
time would be even more significant.

As an essential part of human physiology 
vitamin D has long been overlooked. Northern latitude 
countries have begun to realise its importance, but due 
to conventional risk stratification and a paradigm that 
“sunny” climates are exempt from the problem, many 
individuals in our study sample remain vitamin D 
insufficient. More importantly, the results of our study 
highlight the risks that may be prevalent in anesthetists 
in other “sunny” climates.

The extent of the risk may also be much greater 
than we presume. Members of the IOM, in 2016, 
questioned the vitamin D reference values being used 
by medical advisors.28 The Endocrine Society29 defines 
sufficiency for individuals at risk for deficiency as 
>72.5 nmol/l. The IOM defines sufficiency for free 
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living healthy adults as >50nmol/l. From this it is 
clear that although the prevalence of insufficiency of 
57.30% among anesthetists in our study is quite high, 
this could be an underestimation if anesthetists were 
reclassified as a population at risk.

Conclusion

Vitamin D insufficiency is associated with 
a myriad of health risks. Anesthetists, who work 
predominantly indoors, have previously been shown 
to have low vitamin D levels in northern hemisphere 
countries, with low UV indices. Our study has 
demonstrated that this risk is also relevant for 
anesthetists who work in sunny southern hemisphere 
climates such as South Africa.
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MuSclE RElAxATioN ANd ENdoTRAcHEAl 
iNTubATioN: TExTbook oR EvidENcE bASEd? 

A PiloT STudy (RElAxEd STudy)
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Abstract

Background: Anesthetists empirically perform endotracheal intubation (ETi) when the 
laryngeal muscles are supposed to be fully paralysed; however, patients’ sensitivity to neuromuscular 
blocking agents (NMbAs) is variable and adequate muscle relaxation does not always ensue after 
a routine induction dose. This study aimed to determine the time needed after a standard dose of 
NMbAs to reach an optimal muscle paralysis for intubation. 

Methods: Adult patients who received non-depolarising NMbAs to facilitate their ETis 
during induction were recruited. A digital peripheral nerve stimulator was applied at the adductor 
pollicis just before anesthesia. initial train-of-four (ToF) stimulation was activated at the time of 
tracheal intubation, followed by auto-TOF every 30 seconds, and finished upon the disappearance 
of ToF count (ToFc).

Results: data from 62 patients (47 Rocuronium and 15 Atracurium) were analysed. The results 
indicated that Rocuronium’s dosage was 0.74mg/kg ideal body weight (95% confidence interval 
(ci) 0.69 to 0.80) and time to perform ETi was 130 seconds (95% ci 120 to 150). However, 81% 
of ETis were performed with suboptimal muscle relaxation, with an average ToF ratio (ToFR) at 
ETi being 40% (95%ci 27% to 53%).

Atracurium’s dosage and time to ETi were 0.53mg/kg actual body weight (95% ci 0.50 to 
0.56) and 179 seconds (95% ci 156 to 198) respectively, but none of the ETis was performed at 
optimal condition with the average ToFR at ETi being 76% (95%ci 60% to 92%).

Conclusions: in conclusion, the time needed for both Rocuronium and Atracurium to produce 
optimal intubation condition after a standard induction dose was much longer than thought. 
Suboptimal ETis were prevalent in routine anesthetic practice.

Ethics approval: Eastern Health Human Research Ethics committee: approval obtained 
(lR85-2016).

Keywords: Neuromuscular blocking agents, neuromuscular monitoring, peripheral nerve 
stimulator, quantitative, train-of-four count, intubation conditions, suboptimal, airway injury.
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Introduction

Non-depolarising neuromuscular blocking agents 
(NMbAs) are used in anesthetic practice to paralyse 
the laryngeal muscles to aid mask ventilation, optimise 
conditions for endotracheal intubation (ETi) and reduce 
the risk of upper airway injury.1-3 in clinical practice, 
anesthetists routinely perform ETi when these muscles 
are supposed to be fully paralysed, with guidance from 
the NMbAs’ pharmacokinetic characteristics found 
in medical literature and textbooks. Although these 
characteristics are well studied, differences in baseline 
patient characteristics including age, cardiac output, 
concurrent disease states and medication interactions 
result in variable patient sensitivities.4-6 The onset 
time for adequate muscle relaxation after a standard 
dose therefore also varies between patients and can 
deviate from ‘textbook’ definitions. This phenomenon 
creates the potential for ETi prior to maximal muscle 
relaxation, which may predispose to adverse events 
similar to those found in the ETi of an unrelaxed 
airway: straining, coughing, bronchospasm and injury. 

Where NMbAs are administered, use of a 
peripheral nerve stimulator (PNS) at all stages of 
anesthesia are increasingly recommended as an 
essential part of anesthetic monitoring.7-9 As qualitative 
assessments are subjective and unreliable, a quantitative 
device is recommended.10,11 When monitoring is used, 
‘optimal’ intubating conditions for laryngoscopy and 
ETi are indicated by the disappearance of the train-
of-four count (ToFc = 0).8 in clinical practice, the 
adductor pollicis is the monitoring site of choice 
because it is readily accessible to attach monitoring 
equipment and, being peripheral, has a poorer 
distribution and more delayed onset of block when 
compared to the central laryngeal muscles.11,12 Such 
effect provides a larger safety margin for ETi, allowing 
central muscles to have relaxed to a greater degree at 
the time when complete paralysis is demonstrated on 
the PNS monitor at the adductor pollicis site.13,14

However, the use of PNS monitoring has not 
been widely adopted; a recent survey suggested 
only 17% of anesthesia providers in Australia and 
New Zealand routinely monitored neuromuscular 
function.15 guidelines for monitoring during anesthesia 
from the Australian and New Zealand college of 

Anesthetists (ANZcA) and the American Society of 
Anaesthesiologists (ASA) also do not specify the 
need for neuromuscular monitoring at the time of 
intubation.16,17

We hypothesised that a lack of routine 
neuromuscular monitoring and variable patient NMbA 
sensitivities would result in a high prevalence of 
suboptimal ETi attempts, with subsequent potential for 
harm to the upper airways. Although previous studies 
have examined the variable onset times of NMbAs 
with different dosing regiments,18,19 and the incidence 
of inadequate neuromuscular blockade during general 
anesthesia,20 none investigating the prevalence of 
inadequate neuromuscular blockade at the time of 
ETi in anesthetic practice were found in the literature 
review. 

This study primarily aimed to establish the 
prevalence of ETis attempted under ‘suboptimal’ 
conditions in routine anesthetic practice. The secondary 
aim was to establish the time required to achieve 
‘optimal’ muscle relaxation for common NMbAs. 

Methods

This prospective cross-sectional study was 
approved by the local institutional ethics committee 
(Eastern Health Human Research Ethics committee, 
victoria, Australia). All adult patients undergoing 
elective surgical procedures with an anesthetic 
management plan of ETi facilitated by use of an 
NMbA were included. Seventy-eight patients were 
enrolled in the study and informed consent was 
obtained from all participants. Patients’ characteristics 
including age, weight, height, gender and smoking 
status were recorded.

Prior to the surgical procedure, a quantitative PNS 
(ToFscan, idMEd, Marseille France) was applied to 
the patient’s ulnar nerve at the wrist for the purpose 
of adductor pollicis muscle stimulation. The NMbA, 
dose used and the time of attempted ETi after drug 
administration were all recorded but remained at the 
anesthetist’s discretion. other aspects of the patient’s 
anesthesia plan, including preoxygenation and other 
medications used during the stages of anesthesia 
induction and maintenance were not recorded or 
influenced by the study investigators. At the time of 
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ETi, ToF stimulation was activated and auto-ToF 
repeated every 30 seconds. unless the anesthetist 
would have elected to use neuromuscular monitoring 
as part of their usual practice, the ToF results were 
blinded to the practitioner. All time-points with ToF 
ratio (ToFR) and ToFc were recorded until the ToFc 
reached 0, at which point data collection ceased. 

A Microsoft Excel spreadsheet (2016, uSA) was 
used to collate data offline. Descriptive statistics was 
performed using graphPad Prism Mac 5.0f (graphPad 
Software, San diego, california uSA, www.graphpad.
com). All the values were averaged with a 95% 
confidence interval (CI).

Results

From the 78 participants, 9 were excluded due 
to data collection issues (incomplete data collection, 
PNS device issues or further NMbA administration 
prior to ToFc = 0). Three cases were excluded since 
modified rapid sequence induction, as opposed to 
standard anaesthetic induction, was used. Amongst 
the remaining 66 patients, data from the two most 
commonly used NMbAs, Rocuronium (n = 47) and 
Atracurium (n = 15), were included and analysed. 
The baseline characteristics for these patients were 
summarised in Table 1. of interest, the majority of 
anesthesiologists (76%) preferred Rocuronium to 
Atracurium in their daily practice. The primary study 
results were shown in Table 2.

Table 1 
Baseline characteristics of the participants who 

received Rocuronium or Atracurium during 
a standard anesthetic induction.

Rocuronium, n 
= 47

Atracurium, n 
= 15

Age, mean (range) 
years

57 (25-80) 54 (18-86)

BMI, mean (range) 
kg/cm2

30.3 (19.4 to 
55.7)

26.1 (17.7 to 
36.7)

Male, n (%) 25 (53%) 6 (40%)

Smoker, n (%) 8 (17%) 1 (7%)

bMi indicates body mass index.

in the Rocuronium group, the mean dose given 
was 0.74mg/kg ideal body weight (95% ci 0.69 to 
0.80) with a mean ETi time of 130 seconds (95% ci 
120 to 150). At the time of ETi, 9 patients (19%) had 
ToFc = 0 and the mean ToF ratio (ToFR) was 40% 
(95% ci 27% to 53%). Among these patients, 5 (11%) 
had a cough reflex during ETI. The mean time after 
Rocuronium administration for ToFc = 0 was 312 
seconds (95% ci 258 to 372).

The mean dose administered in the Atracurium 
group was 0.53mg/kg actual body weight (95% ci 
0.50 to 0.56) and mean ETi time was 179 seconds 
(95% ci 156 to 198). unfortunately, none of them 
achieved ToFc = 0 at the time of ETi attempt, with 
a mean ToFR of 76% (95% ci 60% to 92%). in this 

Table 2 
Summary of key findings and outcomes.

Rocuronium, n = 47 Atracurium, n = 15

Induction dose, mean ± (95%ci) mg/kg AbW 0.56 (0.53 to 0.59) 0.53 (0.50 to 0.56)

Induction dose, mean ± (95%ci) mg/kg ibW 0.74 (0.69 to 0.80) Not applicable

Time lapse to ETI, mean ± (95%ci) seconds 130 (120 to 150) 179 (156 to 198)

TOFR at ETI, mean ± (95%ci) 40% (27% to 53%) 72% (51% to 93%)

Time lapse to TOFC = 0, mean ± (95%ci) seconds 312 (258 to 372) 466 (330 to 498)

Suboptimal ETI, n (%) 38 (81%) 15 (100%)
ABW indicates actual body weight; IBW, ideal body weight; ETI, endotracheal intubation; TOFR, train-of-four ratio; CI, confidence 
interval; and ToFc, train-of-four count.
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group, 2 patients (14%) coughed at the time of ETi. 
The mean time to achieve ToFc = 0 after Atracurium 
administration was 466 seconds (95% ci 330 to 498).

Discussion

A significant proportion of ETI attempts from this 
study occurred under suboptimal neuromuscular block 
following Rocuronium and Atracurium administration, 
81% and 100% respectively. Previous studies have 
demonstrated that such ‘suboptimal’ intubating 
conditions worsen the difficulty grade of intubation and 
increase the incidence of airway injury and subsequent 
post-operative airway symptoms, e.g., hoarse voice 
or tracheal discomfort.1 Although such sequelae were 
not investigated in this study, the high prevalence of 
premature ETis could suggest an unnecessarily high 
risk of inadvertent upper airway injury for the studied 
patients.

The anesthetists in this study appeared to be 
adherent to traditional ‘textbook’ definitions of dosing 
and ETi timings for both Rocuronium and Atracurium. 
For Rocuronium, the mean study dose was 0.7mg/
kg (0.6mg/kg ‘textbook’) and the mean ETi attempt 
time was 130 seconds (60 to 120 seconds ‘textbook’). 
For Atracurium, the suggested dose is 0.5mg/kg for 
suitable conditions for non-emergency intubation after 
180 to 300 seconds, which was similar to the study 
mean dose of 0.5mg/kg and mean ETi attempt time 
of 179 seconds.21,22 The study’s results therefore have 
the potential to apply to other sites with anesthetic 
practices following similar dosing and ETi timing 
patterns.

The mean time to achieve ‘optimal’ intubating 
conditions (TOFC = 0) was significantly prolonged 
compared to the ‘textbook’ suggestions; 312 seconds 
(study) versus 60 to 120 (‘textbook’) for Rocuronium 
and 466 seconds (study) versus 180 to 300 (suggested) 
for Atracurium.21,22 This discrepancy could be 
attributed to the choice of monitoring at the adductor 
pollicis, a site with relatively poorer blood supply and 
therefore a slower distribution and onset of NMbAs14,23  
when compared to the more central target effect site 
of the laryngeal muscles. indeed, a previous study 
has demonstrated prolonged onset times for ToFc = 
0 when monitoring the effect of Rocuronium at the 

adductor pollicis in comparison to other common sites 
(orbicularis oculi or corrugator supercilii). However, 
the same study found that the disappearance of ToFc 
at the adductor pollicis was best associated with 
excellent intubating conditions.13 Furthermore, the 
adductor pollicis is the most commonly used muscle 
for neuromuscular monitoring in clinical practice.11,12 
For these reasons, the adductor pollicis was also 
chosen as the site for neuromuscular monitoring in this 
study and the study findings may also be applicable to 
routine clinical practice.

The small sample size, particularly for the 
Atracurium group, is a limiting factor to the study 
results. Further studies with a wider patient population 
and with greater variety in the NMbAs used could be 
conducted to investigate the reliability of this study’s 
findings. 

in conclusion, the high prevalence of ETi 
attempts under ‘suboptimal’ conditions, and 
significantly prolonged onset time before ‘optimal’ 
intubating conditions suggests that current ‘textbook’ 
oriented anesthetic practice unnecessarily risks upper 
airway harm. Such adverse events can be minimised 
with neuromuscular block monitoring to ensure ETi 
attempts occur only under ‘optimal’ conditions when 
ToFc = 0. Routine monitoring is a simple and relatively 
economical solution; implementing monitoring would 
require a one-off purchase of a PNS monitoring device 
and two Ecg electrodes for each patient. The study 
findings support the increasing recommendations 
that neuromuscular monitoring should be used in all 
anesthetic cases where NMbAs are administered. 
The outcome data in this study suggests that a larger 
scale study is required to investigate a wider patient 
population, a greater range of NMbAs and the 
incidence of upper airway injury when premature ETi 
takes place.
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CoMpAriSoN of LEArNiNg CurvES bETwEEN ACouSTiC 
puNCTurE ASSiSTEd dEviCE-CoNfirMEd ANESTHESiA 

ANd CoNvENTioNAL LoSS of rESiSTANCE TECHNiquE for 
LuMbAr EpidurAL bLoCkS

Yasser Osman1*, PhD

Abstract

Background: The ease of learning the epidural anesthesia using the ApAd was never tested 
or compared to other conventional techniques.

This work aims to compare between the learning curve of the epidural catheter placement 
using the traditional loss of the resistance technique and the acoustic puncture assisted device. 

Methods: 30 first year anesthesia residents with no experience in performing an epidural 
anesthesia were enrolled in this study. Group I consisted of 15 first year residents performing there 
first 60 epidural using acoustic puncture assisted device while Group II consisted of another 15 first 
year residents performing there first 60 epidurals using the traditional loss of resistance technique 
with a glass syringe.

Results: The success rates of group i and group ii reached 90% after the 28th and 44th attempt 
respectively the time to perform the epidural and the number of attempts was reduced much faster 
during the learning period in group i than in group ii. The complications that occurred during the 
learning period were lower in group i than in group ii.

Conclusion: Epidural procedure is easier, safer, and faster to learn using the ApAd rather 
than the conventional loss of resistance using a glass syringe technique.

Keywords: Learning Curves; Acoustic puncture Assisted device; Lumbar Epidural blocks.

Introduction

The use of epidural anesthesia is a common practice, as it provides excellent analgesia that 
can be maintained as needed, by administration of local anesthesia through a catheter placed in the 
epidural space. 

Successful performance of epidural anesthesia requires specialized training and lot of 
experience. The more frequent the procedure is performed, the success rate on first attempts goes 
up and the time to locate the epidural space goes down. The learning curve graphically depicts the 
experience required to successfully perform epidural procedures.

Many techniques are available to help determine the location of the epidural space, namely the 
loss of resistance (LOR) technique with a glass syringe (the conventional method), the Episure™ 
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AutoDetect™ Syringe1, the hanging drop technique, 
and the acoustic puncture assisted device (ApAd)2. The 
APAD is a device used to locate the epidural space, by 
sensing Lor when the epidural needle passes through 
the ligamentum flavum. The device displays a pressure 
tracing on a graph and an audible signal marks the 
event3. in 2011, Lechner reported the effectiveness 
and the ease of using the ApAd to perform epidural 
anesthesia4. However, the ease of learning epidural 
anesthesia using ApAd was never tested nor compared 
to other conventional techniques.

The primary objective of this study is to compare 
the learning curves of the conventional glass syringe 
and ApAd to detect the Lor during epidural catheter 
placement procedures. The secondary objective is to 
detect any differences in the rates of complications 
that occurred during the training period using each 
technique. 

Materials and methods

Thirty first-year anesthesia residents, with no 
previous experience in performing epidural anesthesia, 
were enrolled in this study. They were randomly 
divided into two equal groups using a computer-

generated sequence of random numbers. prior to 
performing any epidural anesthesia procedures, all 
residents were required to attend a workshop on how to 
perform an epidural anesthesia procedure using ether 
ApAd (figure 1) or the conventional Lor technique 
with a glass syringe. The workshop included a video 
and a demonstration by a consultant.

The residents were split into two separate groups, 
equal in number: Group I consisted of 15 first-year 
residents performing their first 60 epidural procedures 
using ApAd, while group ii consisted of a different 
15 first-year residents performing their first 60 epidural 
procedures using the conventional loss of resistance 
technique with a glass syringe. An experienced 
anesthetist supervised every resident in both groups, as 
they each perform the epidural anesthesia procedures. 
All supervising anesthetist have at least 6-year 
experience with epidural anesthesia. 

Study design and patient selection

After the study protocol was reviewed and 
approved by the Ethics Committee of the Alexandria 
Faculty of Medicine (no: 0303777) it was registered 
in the Pan African Clinical Trial Registry (www.
pactr.org) database and assigned the number 
PACTR201711002739268. We enrolled 1,800 
patients, who were scheduled for surgery under 
general anesthesia and lumbar epidural analgesia. A 
written informed consent and a complete history were 
obtained from all patients participating in the study. The 
patients were then subjected to thorough examinations 
and routine laboratory investigations. Patients were 
randomly divided into two equal numbered groups, 
using a computer-generated sequence of random 
numbers.

inclusion criteria were as follows: age between 
21and 60 years, American Society of Anaesthesiologists 
(ASA) physical status I to II and body mass index 
(bMi) less than 24 kg/m2. Exclusion criteria were local 
site infection, previous spine surgery and deformity, 
coagulation disorders, neuromuscular disorders, 
allergy to local anesthetics, opioids or latex, previous 
epidural catheter insertion, and patients not willing to 
participate.

All study procedures were performed 30-45 
minutes in advance of the surgical procedure, in a 

Fig. 1 
APAD device (Medky equipment’s 
Schansestraat, the Netherlands)
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room dedicated to the performance of regional block 
anesthesia procedures. Standard monitors (three-lead 
electrocardiogram, non-invasive blood pressure, and 
pulse oximetry) were applied, intravenous access 
was established, and 1-2 mg intravenous midazolam 
was administered as needed for anxiolysis to all 
patients.

patients were placed in the sitting position, and 
the anatomic landmarks (iliac crests, spinous processes, 
interspinous gaps) were palpated to determine the 
location of the neuraxial midline and intervertebral 
spaces. After proper sterilization and draping of the 
patients back, epidural anesthesia was performed 
using a 16-gauge Tuohy epidural needle. A maximum 
of four attempts was allowed for epidural space (EdS) 
localisation, including either redirection in the same 
space or selection of a different space; more than four 
attempts to locate the epidural space was considered 
as failure.

The primary end points for successful localisation 
of the EdS were an acoustic dip and a constant pressure 
trace in the ApAd and loss of resistance in the control 
group.

residents in group i located the EdS with the 
APAD device (Medky equipment’s Schansestraat, The 
Netherlands). Anatomical landmarks were used to 
identify point of entry and the change in pressure and 
the loss of resistance were used to identify the epidural 
space. 

The APAD has a monitor that displays a visual 
graph and a speaker that generates an audible sound 
in response to a change in pressure. A disposable kit 
is connected to the infusion pump via a 50 mL saline 
filled syringe mounted on the infusion pump and the 
other end is connected to the epidural needle through a 
transducer. The diaphragm of the transducer senses the 
pressure changes as the epidural needle is advanced 
through the different tissue layers. Pressure changes 
are displayed visually as a graph on the monitor, as 
well as by a changing sound pitch. The higher the 
pressure the higher the pitch of the tone.

residents in group ii located the EdS with 
the conventional saline filled LOR syringe. The 
midline (interspinous ligament) and the location of 
each interlaminar space were identified by using 
the anatomical landmarks. The Tuohy needle was 

introduced until it reached the epidural space using the 
conventional manual Lor technique. 

The success rate, number of attempts which 
included (repositioning of the needle and changing 
the space of entry of the Tuohy needle), time taken 
for space localisation (time in seconds taken from 
skin puncture with epidural needle until the successful 
space localisation within 4 attempts), complications 
(dural puncture, blood in catheter and root irritation) 
were recorded.

In both groups, a test dose of 5 ml of 2% 
lignocaine with adrenaline was administered to check 
for correct catheter position.

Statistical analysis

Data were analysed using SPSS software 
package version 20.0. qualitative data were described 
using number and percent. qualitative data were 
described using range (minimum and maximum), 
mean and standard deviation. T-test was used to 
compare between both groups. Chi-square test was 
used for categorical variables. A value of P <0.05 was 
considered statistically significant.

Results

1,800 patients were recruited over a period of 8 
months. Comparison of the demographic data of the 
patients enrolled in that study revealed no statistical 
difference in age, sex and the body mass index between 
the two groups (Table 1).

Table 1 
Patients’ characteristics. Data is presented as mean ± standard 

deviation

group i
(n = 900)

group ii
(n = 900)

p - value

Age (years) 42.44 ± 9.84 45.8 ± 9.57 0.34

gender (male/
female)

461/439 458/442 0.88

Body mass index 
(kg/m2)

22.1 ± 2.24 21.94 ± 2.3 0.53
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figure 2 shows that the success rate of the group 
of residents using the ApAd to learn the epidural 
anesthesia reached 80% after the 13th attempt and 90% 

after the 28th attempt. The success rate kept increasing 
until it reached 100% after the 31st attempt and after 
that was maintained between 93% and 100%.

for the group of residents using conventional 
LOR, the 80% success rate was reached after the 25th 
attempt and the 90% success rate was reached after the 
44th attempt.

The overall success rate during the learning 
period for residents in Group I was 87.6% and 78.1% 
for group ii (p <0.0001).

By comparing the mean time needed to perform 
an epidural anesthesia between the first attempt and 
the attempts that followed (in the same group), the first 
significant decrease in time to successful performance 
in group i was noted after the 19th epidural attempt, 
with a p value of 0.0024; while in group ii, it was noted 
after the 31st performance with a p value of 0.0102. 
The time to perform the epidural was progressively 
decreasing in both groups until it reached 23.6 sec in 
Group I and 52.4 sec in Group II, as shown in Figure 3.

Table 2 
Complications

Complications 

incidence of 
complications % p - 

valuegroup i
(n = 900)

group ii
(n = 900)

failure rate 12.3% 21.8% <0.001

dural puncture 4.88% 9.55% 0.0068

post-operative 
headache 

6.89% 15.56% <0.001

blood in the epidural 
catheter 

12.6% 11.7% 0.683

post-operative back 
pain 

24.4% 37.7% <0.001

Fig. 2 
Success Rate vs. Number of Attempts
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Fig. 3 
Time to Successfully Perform Epidural Anesthesia vs. Number of Attempts

Fig. 4 
Number of Attempts Required vs. Cumulative Number of Patients Given Procedures
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The first significant decrease in the number of 
attempts in group i was noted after the 23rd patient (p 
value of 0.0085). See Figure 4.

In Group II, no statistically significant difference 
was noted, when the number of attempts required to 
perform the first epidural compared to all subsequent 
epidural procedures up to the 41st patient (p = 0.024).

There was a statistically significant difference in 
the dural puncture rates between group i and group 
II (p = 0.0068). The dural puncture rate was much 
lower for group i (4.88%) compared to that for group 
II (9.55%). Incidence of post-operative back pain was 
statistically significantly higher in Group II than in 
group i (p <0.0001).

Discussion

Acquiring the skills to successfully perform 
epidural anesthesia with the fewest number of attempts 
requires lot of practice. during the learning period, the 
incidence of complication is higher and the time to 
perform such a procedure is longer than if it is done by 
an experienced anesthetist. Any technique that reduces 
the learning curve time will decrease the number of 
complications and the morbidity during the training 
period. The challenge is to be able to determine which 
method is recommended for residents who are learning 
to perform epidural anesthesia5.

In 1996, Dr. Dan J. Kopacz6 published a paper 
discussing the learning curve of the epidural anesthesia 
using the conventional Lor technique. He concluded 
that the minimal number of epidural anesthesia 
procedures needed to be performed by a new anesthetist 
to reach a success rate of 90% was 60 cases.

in 1998, dr. konrad described the learning curves 
of different anesthetic procedures and concluded that 
epidural anesthesia is the most difficult anaesthetic 
procedure to learn. it needed 90 attempts to reach 80% 
success rate. In the current study, the residents did not 
have any training before the study, and they were not 
closely supervised by an experienced anesthetist. In 
addition, the epidural procedure was performed in left 
lateral decubitus position, using the conventional Lor 
technique7.

In the present study, the success rate of 90% 

was reached faster than reported in the previously 
mentioned studies done by Dr. Dan Kopacz and Dr. 
konrad. The residents in group i reached the 90% 
success rate after they performed 28 cases, while Group 
ii needed 44 cases to reach the 90% success rate. The 
differences in the results may be due to the tutorials 
given to the residents before the study, the presence of 
an experienced anesthetist during the procedure, and 
the use of the sitting position with a midline approach 
for performance of the epidural procedure.

The group of residents using ApAd to perform 
epidural had an all over success rate of 87.6%, which 
is statistically significantly more than the group of 
residents using the conventional Lor technique, who 
had an all over success rate of only 78.1% only. This 
leads to the conclusion that the time needed to learn 
to perform epidural using the ApAd is much less than 
that needed with the conventional Lor using a glass 
syringe. 

Comparing the mean time taken by the residents 
to locate the epidural space in their first patient 
compared to subsequent patients, we found that the 
first significant decrease in time noted was after the 
19th case in group i that used ApAd, while in group 
ii using the conventional Lor method no statistical 
difference was noted until the 31st case, suggesting 
that the ApAd method is easier to learn. This is also 
confirmed by comparing the number of attempts 
needed to locate the epidural space. we found out that 
the average number was statistically significantly less 
after the 23trd case in group i and after the 41st case in 
group ii.

In 2016, Mittal et al. compared the Acoustic 
puncture assist device versus the conventional Lor 
technique for epidural space identification, where the 
anesthetist who performed either technique had at least 
8 years of experience. The mean time needed by the 
experienced anesthetist to locate the epidural space 
was 19 sec when using the assisted acoustic device, 
compared to 127 sec8 For first timers to perform the 
epidural using the same device it was not before 
the 19th case that a significant decrease in the time 
of performing the epidural was noted then a sharp 
decrease in the time was noted till it reached 23.6 sec 
after performing 60 epidural anesthesia cases.

 Mittal et al. also reported that the mean time



M.E.J. ANESTH 27 (3), 2020

217ACouSTiC puNCTurE ASSiSTEd dEviCE vS CoNvENTioNAL LoSS of rESiSTANCE for LuMbAr EpidurAL 
 bLoCkS

 needed by an experienced anesthetist to locate the
 epidural space using the conventional Lor technique
 was 48 sec while in this study it was 158 sec and
 decreased until it reached 52.4 sec after performing 60
 epidural anesthesia procedures8. The first significant
 decrease in the time required to locate the epidural
 space was noted after the 31st case, which is much
 later than the first significant change in in Group I,
 suggesting that the learning process is easier and much
 faster using APAD. A comparison of the first significant
 change in the number of trials in each case to locate
 the epidural space also led to the same conclusion, as
 the first significant decrease in the number of trials in
 group i was after the 23rd case and after the 41st case
in group ii.

As for complications in our study, we found out 
that there was a statistically significant less incidence 
of dural puncture, headache and back pain in the 
group using ApAd than with the group that used the 
conventional Lor method. However, there was no 

statistically significant difference, when comparing the 
presence of blood in the epidural catheter.

during the learning period, using ApAd resulted 
in a decrease in the incidence of the total complications, 
when performing epidural anesthesia procedures.

The number of newly untrained residents was 
limited and that was considered as a limitation in this 
study.

Conclusion

in conclusion, it seems that it is easier, safer, 
and faster to learn epidural using ApAd than using 
conventional glass syringe LOR technique. 
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AdMiNiSTrATioN of iNTrAvENouS MAgNESiuM iN 
pATiENTS uNdErgoiNg AbdoMiNAl 

HySTErEcToMy iS ASSociATEd wiTH rEducEd 
opioidS coNSuMpTioN iN poSTopErATivE 

pEriod – A META-ANAlySiS
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Abstract

Background: Abdominal hysterectomy can result in significant postoperative pain and 
morbidity which could result in delayed hospital discharge and chronic pain. Magnesium has been 
shown to help alleviate these problems in different surgeries. The aim of this study was to perform 
meta-analysis of studies evaluating the role of magnesium in the perioperative management of 
patients undergoing abdominal hysterectomy. The hypothesis of the review was that Magnesium 
is associated with significant reduction in opioids consumption, pain control and postoperative 
nausea and vomiting after abdominal hysterectomy.

Methods: A systematic review using Medline was conducted in accordance with the PRISMA 
guidelines. Randomised controlled trials studies reporting on patients receiving either intravenous 
magnesium or placebo during abdominal hysterectomy were considered for eligibility. Studies 
were appraised against the Consolidated Standards of Reporting Trials (CONSORT) checklist. A 
meta-analysis was performed using Review Manager 5.3.

Results: Eight randomized controlled trials were identified for inclusion (n = 330). Meta-
analysis demonstrated a beneficial effect of magnesium in reducing 24 hours opioids consumption 
(p = 0.002). Pooled data analysis also showed a significant reduction in pain score at 4-6 hours 
postoperatively (p = 0.006). However, there was no advantage of magnesium with respect to 
postoperative nausea and vomiting (p = 0.89). There was no potentiation of muscle relaxant effects 
with use of magnesium (p = 0.12).

Conclusion: The use of intravenous magnesium is associated with significant reduction in 
24 hours opioids consumption in patients undergoing abdominal hysterectomy. It also reduces the 
pain score at 4-6 hours postoperatively. It has no beneficial effect on postoperative nausea and 
vomiting.
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Introduction

Abdominal hysterectomy is considered a major 
surgical procedure associated with a significant 
postoperative pain and morbidity1 that can result in 
longer hospitalization, chronic pain, increased risk of 
venous thrombosis and lesser patients’ satisfaction.2-4

The role of peripheral and central sensitization 
of dorsal horn neurons by surgical stimuli in acute 
pain has led to the search for novel treatments.5 
Magnesium is an important intracellular ion which 
helps to maintain homeostasis and plays essential role 
for function of enzymes, neurotransmission and cell 
signaling.6 Magnesium can influence inflammatory 
and neuropathic pain by several different mechanisms. 
These include reduction in NMDA receptor activity 
via calcium channel blocking, a reduction in substance 
P synthesis, potentiation of morphine action in pre-
synaptic area of dorsal horn, modulation of release 
and action of glutamate, substance P and calcitone 
gene-related peptide (CGRP) in spinal cord, reduction 
in Thromboxane A2 and other pro-inflammatory 
eicosanoids and cytokines.7-12

Few systematic reviews and meta-analyses10-12 
have reported the effect of perioperative magnesium 

administration for postoperative pain scores, 
analgesics consumption and adverse effect. But 
these studies included varieties of surgeries from 
all specialties. The aim of this review and meta-
analysis is to investigate the effect of perioperative 
use of intravenous magnesium in patients undergoing 
abdominal hysterectomy regarding postoperative pain 
scores, opioids consumption and the incidence of 
adverse events.

Methods

A systematic review of the literature was 
conducted in accordance with the priSMA guidelines 
using the online database Medline. The review was 
registered on the proSpEro database on february 
06, 2019 (Reference number CRD42019120499). 
Two authors performed searches independently on 
the February 01, 2019 and then repeated the search 
on the 26th of February 2019 in order to ensure 
accuracy. Any discrepancies were resolved through 
discussion between these two authors, with the senior 
author resolving any residual differences. The Medline 
search strategy used is illustrated in Table 1 and a flow 
diagram of the review process in Figure 1.

Fig. 1 
Flow diagram of Medline 

review process
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Table 1 
Search strategy for Medline

Search Term Number of studies

 Magnesium (#1) 10,5919

Magnesium sulfate (#2) 9,751

#1 or #2 10,5919

Hysterectomy (#3) 46,104

Pain (#4) 8,397

#1 AND #2 AND #3 AND #4 22

we included randomized controlled clinical 
trials, which were published in the English language, 

and presented them in Table 2. The study must have 
evaluated the efficacy of intravenous magnesium 
for postoperative pain relief in patients undergoing 
abdominal hysterectomy. Any regimen of intravenous 
magnesium administration was acceptable providing 
dosing was clearly defined in study methodology 
and the study included a control group that had been 
randomized to receive placebo treatment. To be 
eligible the study must have reported one of the two 
primary outcome measures, defined as either pain 
scores in the early post-operative period or reduction 
in post-operative opioid consumption. The early post-
operative period was defined as the first 24 hours after 
the surgical procedure. Secondary outcome measures 

Table 2 
Concise details of included studies

Study Population Intervention (s) Comparator Outcome Results

Haryalchi et 
al. [15]
N = 40

ASA i&ii
Elective TAH

15 mg/kg magnesium 
as infusion pre-op
gA
Mean age 48.30 years

Placebo pre-op
gA
Mean age 50.70

vNrS
Opioid 
consumption
Beta endorphins 
level postop
Side effects

VNRS in intervention group was 
significantly lower than placebo at 
6 and 12 hours postop (p = 0.0001)
Opioid consumption was 
significantly lower at 24 hours in 
intervention group (p = 0.0001)
Beta endorphins level was 
significantly lower in intervention 
group (p = 0.04)

Jarahzadeh et 
al (16)
N = 60

ASA i&ii
35-65 years 
Abdominal 
hysterectomy

50 mg/kg magnesium 
sulfate post induction
Mean age
52 years

Placebo post 
induction

Mean age 51 years

vAS score
Opioid 
consumption
Side effects

VAS score in magnesium group 
was significantly lower than 
placebo group at immediately after 
surgery and 1, 2, 6 and 12 hours 
postoperatively (p <0.05).
Opioid consumption was 
significantly lower than placebo 
group at immediately after 
surgery and 1, 2, 6 and 12 hours 
postoperatively (p <0.05).

Kahraman et 
al (17)
N = 40

ASA i&ii
18-65 years
Abdominal 
hysterectomy

Spinal Anaesthesia
65 mg/kg magnesium 
sulfate during 
operation
Mean age 43 years

Spinal Anaesthesia
placebo
Mean age 41 years

vAS score
Duration of 
sensorial block
plasma and cSf 
magnesium 
concentration

vAS scores were lower in 
magnesium group than those in 
placebo group at 2 and 4 hours 
after surgery (p <0.001)
Regression of sensorial block was 
longer in magnesium group than 
placebo group (p <0.01)
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wilder-Smith 
et al (18)
N = 24

ASA i&ii
20-75 years
Hysterectomy

200 mg magnesium 
Laevulinate as IV 
bolus followed by 
infusion as 200 mg/
hour
gA
Mean age 48 years

placebo
gA 
Mean age 45.7 years

 pain score 
Opioid 
consumption
Side effects

pain score was lower in 
magnesium group than control 
group at 3 hours postoperatively
(p = 0.04)
Cumulative morphine 
consumption was similar in two 
groups except at first hour (p = 
0.04)

Ko et al (19)
N = 60

ASA i&ii
Total abdominal 
hysterectomy

50 mg/kg magnesium 
sulfate as bolus 
dose post induction 
followed by 15 mg/kg 
infusion 
gA
Mean age 44.2 years

placebo
gA
Mean age 42.9 years

vAS score
Epidural 
analgesics 
consumption
cSf magnesium 
concentration
Side effects

vAS scores at rest and during 
forced expiration were similar 
and less than 4 in both groups (p 
>0.05).
Cumulative postoperative epidural 
analgesic consumption were 
similar in both groups.

Taheri et al 
(20)
N = 40

ASA i&ii
Total abdominal 
hysterectomy

50 mg/kg magnesium 
sulfate as single dose

gA

Mean age 50.45 years

placebo
Mean age 51.85 
years

NrS score
Opioids 
consumption
Side effects

NrS score decreased in 
magnesium group at 6, 12 and 24 
hours postoperatively significantly 
(p <0.05).
Pethidine consumption was 
significantly lower in magnesium 
group than placebo group over 24 
hours (p = 0.0001)

Tramer et al 
(21)
N = 42

ASA i&ii
Abdominal 
hysterectomy

gA
3 g MgSO4 bolus 
followed by 0.5 g/hour 
during 20 hours
Mean age 49 years

placebo
Mean age 47 years

vAS score at rest 
and during peak 
flow
Discomfort
Morphine 
consumption
Side effects

VAS scores at rest and during peak 
flow were similar in both groups 
throughout study
Morphine consumption was 
significantly lower in magnesium 
group during first 48 hours (p 
<0.03) and most pronounced 
during first 6 hours (p <0.004)
Magnesium group experienced 
less discomfort during 1st and 2nd 
postoperative days

Kara et al (22)
N = 24

ASA i&ii
Adults aged 26-
65 years
Abdominal 
hysterectomy

gA
30 mg/kg MgSO4 
bolus followed by 500 
mg/hour for 20 hours
Mean age 43.33

placebo
Mean age 42.83 
years

vAS score
Morphine 
consumption
Side effects

At 30 minutes and 18 hours 
postoperatively, VAS scores at rest 
and during sitting and coughing 
were higher in control group (p 
<0.05). At rest of times, VAS 
scores were similar.
Cumulative morphine 
consumption were significantly 
lower at 30 minutes and 18 hours 
postoperatively (p <0.05)

ANwAr ul HudA et. al
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included the incidence of nausea and vomiting within 
24 hours of surgery and muscle relaxant potentiation. 
Only primary research was considered for review 
with any abstracts, comments, review articles and 
technique articles excluded. The clinical studies were 
appraised independently by two authors with respect 
to the Consolidated Standards of Reporting Trials 
(CONSORT) checklist.13 Potential bias of studies was 
evaluated using the Cochrane Collaboration’s tool for 
assessing risk of bias in randomised trials.14 A meta-
analysis of the included trials was performed. Data 
for pain assessment, opioids consumption and post-
operative nausea and vomiting was pooled for 1st 24 
hours after the surgical procedure dependent on the 
last reported time point in each study. Muscle relaxant 
potentiation was pooled at early postoperative period 
and was reported as being either present or not. For 
continuous data, the standardized mean difference was 
used to describe the size of the treatment effect, and, for 
dichotomous data, relative risks were used. A random 
effects model was used for all analyses. The level of 
significance was set at p-value <0.05. All statistical 
analyses were performed with Review Manager 5.3. 
Heterogeneity was measured and expressed as I2.

Results

Pain Scores

Haryalchi and colleagues15 found that intravenous 
magnesium infusion at 15 mg/kg/hr intraoperatively 
during TAH improved postoperative pain scores 
significantly at 6 and 12 hours postoperatively. 
They reported pain scores (VNRS) as 6.30 ± 0.73 in 
intervention group vs 9.80 ± 0.62 in control group at 6 
hours while 6.30 ± 0.98 in intervention group vs 7.75 
± 1.121 in control group at 12 hours. There was no 
significant difference in VNRS score between groups 
at 24 hours. Jarahzadeh and colleagues16 in their study 
used 50 mg/kg intravenous magnesium sulfate or 
placebo post induction depending on the group and 
found out that mean pain scores were significantly 
lower at all measured times between 0-12 hours 
postoperatively (p-value <0.05).

Kahraman and colleagues17 used intravenous 

magnesium sulfate at 65 mg/kg during operation under 
spinal and the result showed that pain score (VAS) 
were significantly lower in intervention group (2 ± 1 
and 2 ± 1) compared to control group (6 ± 2 and 5 
± 2) at 2 and 4 hours respectively (p-value <0.001) 
although there was no difference in pain scores at 8 
and 12 hours postoperatively.

wilder-Smith and colleagues18 used intravenous 
magnesium laevulinate 200 mg (8.2 mmol) or placebo 
as slow bolus pre-induction followed by continuous 
infusion of placebo or magnesium at 200 mg/hour 
for 5 hours. At 3 hours postoperatively, patients in 
magnesium group experienced more pain as compared 
to control group, although there was no significant 
difference in pain score between two groups at all 
other times.

Ko and colleagues19 used 50 mg/kg intravenous 
MgSO4 as bolus dose followed by a continuous 
infusion of 15 mg/kg/hour for 6 hours in magnesium 
group while control group received isotonic saline 
only. A patient controlled epidural infusion was used 
for postoperative pain in both groups and the results 
showed that visual analogue pain scores at rest and 
during forced expiration were similar and less than 4 
in both groups during time of each examination until 
72 hours.

Taheri and colleagues20 in their study administered 
50 mg/kg of intravenous magnesium sulfate in normal 
saline or just normal saline as control. They reported 
that pain scores decreased in magnesium group at 6, 12 
and 24 hours after surgery significantly (p value<0.05) 
but there was no significant difference at emergence 
time.

Tramer and colleagues21 used 20% magnesium 
sulphate or normal saline 15 ml intravenously before 
start of surgery and then followed by 2.5 ml/hour for 
next 20 hours. They reported that from 18-48 hours, 
discomfort was significantly less in magnesium 
treated patients compared to patients in control group. 
Although, pain values (VAS score) at rest and during 
peak flow were similar in both groups throughout the 
study period.

Kara and colleagues22 in their study used a 
bolus of 30 mg/kg of intravenous magnesium sulfate 
or normal saline before start of surgery and then 0.5 
g/hour infusion for next 20 hours. They reported 
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that pain values at rest and during sitting and 
coughing were significantly higher in control group 
as compared to magnesium group at 30 minutes and 
18 hours postoperatively (p-value <0.05). There was 
no significant difference in pain scores between two 
groups at other times.

Pooled meta-analysis of included studies 
showed significant difference in pain score between 
magnesium group and control group only at 4-6 hours 
postoperatively (p = 0.006) as shown in figure 2. There 
was no significant difference between two groups at 
other times including 0-2 hours, 12 hours and 24 hours 
postoperatively.

Opioids consumption

Haryalchi and colleagues15 reported that pethidine 
consumption was significantly lower as 10±18.92 mg 
in intervention group vs 68 ± 17.42 mg in control group 
in first 24 hours postoperatively (p-value 0.0001). 
Jarahzadeh and colleagues16 in their study reported that 
mean morphine consumption at different time intervals 
were significantly lower in magnesium group up to 12 
hours postoperatively (p <0.05). Wilder-Smith and 
colleagues18 in their study did not find any significant 
difference in cumulative morphine consumption 
at different time intervals except for the first hour 
postoperatively (magnesium 9.3 mg vs placebo 12.8 
mg). Ko and colleagues19 reported that cumulative 
postoperative epidural analgesic doses via PCEA 
were similar in both groups at different time intervals. 
Taheri and colleagues20 in their study demonstrated 
that 24 hours Pethidine consumption was 16.75 mg in 
magnesium group vs 68 mg in control group and it was 
found to be statistically significant (p <0.05).

Tramer and colleagues21 reported that cumulative 
mean morphine consumption after 48 hours were 
65 mg in magnesium group and 91 mg in control 
group (p <0.03). Also, morphine consumption during 
four different time intervals revealed that patients in 
magnesium group consumed significantly (p <0.04) 
less morphine than those in control group during 1st 
6 hours postoperatively but not thereafter. Kara and 
colleagues22 reported that postoperative morphine 
consumption at 24 hours postoperatively was 
significantly lesser in magnesium group vs control 
group (35.55 vs 43.43 mg). 

Pooled analysis of studies demonstrated that 
intravenous Magnesium sulfate use reduced the 
postoperative opioids requirements significantly in 
patients undergoing abdominal hysterectomy (p = 
0.002) by 25.05% as shown in figure 3. We used 
1:10 ratio of efficacy for the doses of pethidine vs 
Morphine as Haryalchi and colleagues15 and Taheri and 
colleagues20 used Pethidine in postoperative period.

Nausea and Vomiting

Haryalchi and colleagues15 found that none of 
the patients in either group had nausea or vomiting 
in postoperative period. Kahraman and colleagues17 
reported that there was only one patient with nausea 
and vomiting in each of the magnesium and control 
groups. Tramer and colleagues21 reported that 10 
patients out of 21 in control group and 6 patients out of 
21 in magnesium group had postoperative nausea and 
it was not found to be statistically significant. Ko and 
colleagues19 reported that 2 out of 29 patients in control 
group and 6 out of 29 patients in magnesium group 
complained of nausea during 24 hours postoperatively 

Fig. 2 
Pain at 4-6 hours
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and 1 in each group vomited. Taheri and colleagues20 
in their study did not have any patient who experienced 
nausea or vomiting in 24 hours postoperatively in 
either group. Wilder-Smith and colleagues18 reported 
7 patients in control group vs 9 patients in magnesium 
group to have postoperative nausea/vomiting. Pooled 
analysis of data from all studies did not demonstrate 
any statistically significant difference in incidence of 
postoperative nausea and vomiting in magnesium vs 
control group (p = 0.89) as shown in figure 4.

Muscle relaxant potentiation

Kara and colleagues22 reported that use of 
intraoperative vecuronium doses was similar between 
magnesium vs control group. Ko and colleagues19 
reported intraoperative mean vecuronium doses 
were 0.11 mg/kg in control group vs 0.08 mg/kg 
in magnesium group and this difference was found 
to be statistically significant (p<0.05). Tramer and 
colleagues21 did not find any statistically different 
intraoperative vecuronium doses between two groups. 

Pooled analysis of the studies demonstrated that the 
doses of muscle relaxants intraoperatively were lower 
in magnesium group although this did not show any 
statistically significance (p = 0.12).

Heterogeneity

i2 was used to assess heterogeneity between 
studies, specifically the extent of variation among 
the effects observed (between study variance). For 
postoperative pain score, I2 was high, 95% for 0-2 hours, 
94% for 4-6 hours and 92% for 12 hours although I2 pain 
score at 24 hours was 78%. Heterogeneity for opioids 
consumption at 24 hours was also significant high with 
i2 value of 88%. I2 value for postoperative nausea and 
vomiting was low as 21% showing mild heterogeneity. 
while i2 for muscle relaxation potentiation with the 
use of intravenous magnesium was also high as 87%. 
There could be different reasons for this like use of 
difference doses and timing of magnesium sulphate 
and use of different pain score as two of the studies 
used VNRS as pain scale. But at the same time, caution 

Fig. 3 
Opioids consumption for 24 hours postoperatively

Fig. 4 
Postoperative nausea and vomiting
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should be applied in interpreting these values because 
it is well recognised that in small meta-analyses the 
number of studies included is often inadequate to 
accurately estimate heterogeneity.

Discussion

We found out in our review that use of 
intravenous magnesium intraoperatively reduced 
opioids consumption in first 24 hours postoperative 
period. A review article comprising of animal and 
human trials concluded that magnesium is useful 
for reducing postoperative pain by enhanced opioid 
analgesic effects.23 Similarly, another meta-analysis of 
20 rcTs24 demonstrated that systemic perioperative 
magnesium might be useful for postoperative pain and 
opioid use. They reported that magnesium reduced 
postoperative opioids consumption by a large effect at 
lower limit of 99% confidence interval, -10.52 (-13.50 
to -7.54) mg of intravenous morphine equivalents. 
Lysakowski and colleagues25 in a systematic review 
of 14 RCTs although did not find any reduction in 
analgesics consumption with use of Magnesium. 

Our meta-analysis of all included studies showed 
the beneficial effect of magnesium in reducing pain 
score at 4-6 postoperatively only. Although among the 
included studies, Kahraman and colleagues17 found 
magnesium to be effective in reducing postoperative 
pain at 2 and 4 hours and Kara and colleagues22 
found better control with the use of magnesium at 30 
minutes and then at 18 hours. While Lysakowski and 
colleagues25 in a systematic review of 14 RCTs did not 
find any advantage of using Magnesium sulphate on 
postoperative pain scores. 

guo and colleagues26 in their meta-analysis 
comprising of 27 RCTs involving 1504 patients having 
different surgeries showed that in urogenital surgeries, 
systemic magnesium induced a significantly increased 
postoperative analgesia indicated by both decrease in 
postoperative pain score as -1.94 (95% CI, -2.64 to 
-1.24; P <0.01) and analgesic consumption. De Oliveira 
and colleagues24 showed that use of perioperative 
magnesium reduces postoperative pain and opioid 
consumption and hence should be considered as a 
strategy to alleviate postoperative pain. 

Another review by Albrecht and colleagues27 

reported that postoperative morphine consumption 
was reduced by 12.7% in magnesium group after 
gynaecology surgery while in our meta-analysis 
morphine consumption at 24 hours was reduced by 
25.05%. Peng and colleagues28 demonstrated that 
perioperative systemic magnesium use results in 
reduced cumulative analgesic requirement and also 
a longer time to first analgesic request in some trials. 
However, its effect on postoperative pain intensity still 
remains controversial.

Murphy and colleagues29 in a meta-analysis 
showed that perioperative magnesium administration 
was not associated with reduced postoperative nausea 
or vomiting (RR = 0.76, 95% CI: 0.52-1.09, p value 
= 0.14) as also was the case in our meta-analysis. On 
the other hand, peng and colleagues28 demonstrated 
that MgSo4 significantly decreased the adverse events 
of vomiting (5.1% vs 16.5%; Relative risk 0.32) and 
nausea (6.2% vs 16.5%; Relative risk 0.38).

our meta-analysis demonstrated that 
magnesium group required about 4.5% lesser doses of 
neuromuscular blockage intraoperatively as compared 
to control group although this was not found to be 
significant. Rodriguez-Rubio and colleagues30 in 
their meta-analysis found that magnesium sulfate 
significantly reduces the requirement of neuromuscular 
blockers (p <0.001).

There are differences with regard to the methods 
by which magnesium was administered in a number 
of studies. Because the number of RCTs in which 
epidural and intra-articular pathways were utilized is 
limited, only intravenous magnesium was included in 
this meta-analysis.

One of the limitations was that studies used 
different strategies for doses and duration of 
magnesium bolus and infusion. Kahraman and 
colleagues17 used magnesium sulphate 65 mg/kg 
infusion in 250 ml 5% dextrose at 3.5 ml/min rate 
during operation, while Wilder-Smith and colleagues18 
used 200 mg Magnesium Laevulinate as IV bolus five 
minutes before induction of anaesthesia followed by 
continuous infusion at 200 mg/hours for 5 hours. Kara 
and colleagues22 used IV MgSO4 30 mg/kg as bolus 
and then 500 ml/hour by infusion for postoperatively 
as well for 20 hours. Haryalchi and colleagues15 used 
lower dose IV MgSO4 of 15 mg/kg/hour in 100 ml 
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isotonic saline without a bolus. in the study by Tramer 
and colleagues21, the patients in intervention group 
received 15 ml 20% MgSO4 as bolus followed by 2.5 
ml/hour of continuous infusion for 20 hours while Ko 
and colleagues19 used 50 mg/kg MgSO4 as bolus and 
then 15 mg/kg/hour for 6 hours. So, all studies used IV 
Magnesium bolus and infusion except Haryalchi and 
colleagues15 which only used IV infusion.

As long as pain scores are concerned, most of 
the studies used visual analogue scale (VAS) apart 
from two. Haryalchi and colleagues15 used verbal 
numeric rating scale (vNrS) and wilder-Smith and 
colleagues18 used intensity rate scale (0-4). None of the 
studies included in this meta-analysis mentioned about 
the use of non-opioids analgesics in postoperative 

period except Wilder-Smith and colleagues18 used 
NSAids as rescue analgesics.

Conclusion

Magnesium is associated with reduction in 
opioids consumption in first 24 hours after abdominal 
hysterectomy. It also reduces pain score at 4-6 hours 
postoperatively although it does not confer any 
advantage to postoperative nausea and vomiting.

Financial disclosures: None.

Conflicts of interest: All authors declare that 
there are no conflicts of interest
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PArTiAl AirwAy obSTrucTioN iN A PATiENT wiTH 
occludEd rEiNforcEd ENdoTrAcHEAl TubE
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Abstract

reinforced Endotracheal Tube (rETT) aids in airway management in a variety of surgical 
techniques requiring flexion of neck, prone positioning, surgeries involving neck, face and airways. 
Unlike normal endotracheal tube, RETT has a metal wire embedded throughout its shaft. However, 
RETT is not an alternative for bite block. Once RETT is bitten, it does not return back to its original 
contour and may cause tube occlusion. RETT should be replaced by ordinary endotracheal tube 
whenever patient needs postoperative ventilation. There is a finite chance of obstruction of RETT 
because of repeated bites in conscious and awake patients; unless an airway or bite block has been 
placed in situ. In this report, we describe an incident of RETT blockage in an adult patient who had 
overnight postoperative elective ventilation following an elective surgery. This report emphasizes 
the need for taking an extra caution while ventilating a patient on RETT.

Keywords: reinforced endotracheal tube; airway obstruction; weaning.

Introduction

Reinforced Endotracheal Tube (RETT) is extremely useful in securing airway for a variety of 
surgical techniques requiring flexion of neck, prone positioning, surgeries involving neck, face and 
airways. Unlike normal endotracheal tube, RETT has a metal wire embedded throughout its shaft 
and its connector is firmly attached to the shaft. RETT can bend at any angle and usually require a 
stylet to aid intubation. In spite of having embedded metal wire, RETT is not an alternative of bite 
block. Once RETT is bitten, it never returns back to its normal contour and even an obstruction can 
occur.1 We describe an unusual presentation of airway obstruction secondary to a partially occluded 
RETT in an adult patient who was subjected to overnight elective ventilation.

Case report

A 78-year-old well and fit gentleman, weighing 62 kg, American Society of Anesthesiologists 
physical status classification 2 was planned for Hartmann’s procedure. Preassessment predicted 
anticipated difficult intubation with barely two-finger breadth mouth opening, Mallampati 3 and 
facial deviation due to previous radical neck dissection. In preoperative team, briefing surgical 
team requested for jack knife positioning for Transanal Ttotal Mesorectal Excision (TaTME) of 
rectum.

1 Department of Anaesthetics, Yeovil District Hospital, Higher Kingston, BA21 4AT Somerset, United Kingdom.
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Anesthesia was induced with fentanyl, propofol, 
and trachea was intubated using rocuronium. Tracheal 
intubation was performed using RETT (8.0mm internal 
diameter) in view of jack knife position for surgery. 
Video laryngoscope was used for intubation. View 
of glottis was found to be Cormack-Lehane 3. RETT 
position was confirmed with end tidal carbon dioxide 
monitoring and bilateral auscultation. It was fixed at 
21cm at the lip. Anesthesia was maintained with air, 
o

2
, infusions of propofol, remifentanil and intermittent 

boluses of rocuronium. The surgical technique was 
initially laparoscopic but afterwards was converted 
to open approach and TaTME of rectum was carried 
out keeping the patient in lithotomy position. Patient 
was hemodynamically stable throughout the surgery. 
Surgery was continued over a period of 11 hours. 
Because of long duration of procedure, the patient was 
kept electively intubated and ventilated overnight in 
the intensive care unit (icu).

in the icu ventilation was continued on duo-PaP 
mode (fio2 0.35, PEEP 5cm H2O, Pressure Support 
15cm H2o), with a sedation target of -3 on richmond 
Agitation and Sedation Scale. The RETT position 
was confirmed with chest X-ray in the ICU. The next 
morning the sedation was discontinued, weaning 
started, and a plan was made for extubation. However, 
in the spontaneous mode of ventilation his airway 
pressure was gradually increasing. At the same time, 
the patient became slightly tachypnic (respiratory rate 
up to 24/min). Oxygen saturation by pulse oximetry 
(SpO2) was between 96-98% with 35% oxygen. RETT 
position was checked and tube displacement was 

ruled out. A suction catheter could be passed through 
the RETT with mild difficulty. Initial impression 
was an obstruction in RETT. Meanwhile, the patient 
became fully conscious and oriented, and therefore 
extubation was planned. Extubation was carried out, 
keeping all preparations for emergency reintubation 
in a predictable difficult airway situation. Following 
extubation, the patient remained vitally stable, 
breathing normally with o2 through facemask and his 
tachypnea settled on its own. On a closer inspection 
the RETT tube was found partially blocked at the level 
of incisors (20 cm mark) (Figure 1).

Discussion

rETT is very useful aid of airway management 
for a variety of surgical techniques requiring flexion 
of neck, prone positioning, surgeries involving neck, 
face and airways. Unlike normal endotracheal tube, 
rETT has a metal wire embedded throughout its shaft 
to which the connector is firmly attached. RETT can 
bend at any angle and usually require a stylet to aid 
intubation. In spite of having embedded metal wire, 
RETT is not an alternative of bite block. Once RETT 
is bitten, it never returns back to its normal contour and 
even and obstruction can occur.1

RETT should be replaced with ordinary 
endotracheal tube (ETT) whenever patient needs 
postoperative ventilation in the ICU. There is a 
finite chance of obstruction of RETT because of 
repeated bites unless an airway or bite block is placed 

Fig. 1 
Partially occluded reinforced endotracheal tube following repeated bites
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concomitantly. obstruction of rETT has been well 
described in the literature.2 Most common cause of 
obstruction is repeated usage and use of nitrous oxide 
that may cause dissection of rETT.3 There could be 
development of bubbles in the wall of the RETT owing 
to ethylene oxide sterilization or repeated usage.4 
However, nowadays use of nitrous oxide has fallen 
out of favor and in most parts of the world single use 
rETTs are the norm.

In this particular patient, we used RETT because 
of particular surgical positioning. Apparently, the 
RETT was not exchanged for a normal ETT as the 
intubation was difficult and only short period of 
overnight ventilation was decided. In the next morning, 
during weaning, high airway pressure was detected. 
Negotiation of the suction catheter through rETT was 
difficult and air entry was found reduced bilaterally. 
We anticipated some obstruction in RETT. Extubation 
was made at the right time; following extubation the 

obstruction was found at the level of teeth. The tube 
was bitten by the patient when he became awake. We 
had a review of the internal diameter of the tube after 
extubation with a fibre optic bronchoscope (Figure 2).

One should be extremely careful while using 
RETT, particularly for the possibility of tube blockage 
by repeated bites. One could use bite block and titrated 
sedation to prevent blockage. Whenever a patient 
on rETT tube needs long or short-term ventilation 
following surgery, RETT should be exchanged with 
a normal ETT. An increased airway pressure in a 
patient with RETT should raise the possibility of tube 
blockage. A bronchoscopic examination may aid in 
diagnosis of such tube block.

Financial disclosures: None.

Conflicts of interest: All authors declare that 
there are no conflicts of interest.

Fig. 2 
Internal appearance of the partially blocked 

reinforced endotracheal tube
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Abstract

Background: generalized dystonia is a hereditary neurological syndrome with early onset, 
characterized by repetitive movements and muscle contractions leading to abnormal posture. A 
growing number of patients with dystonia resort to deep brain Stimulation (dbS) implantation as 
a form of therapy that will improve their quality of life as well as their motor dysfunction.

Case: we present the case of a 45 year old female with generalized dystonia and dbS 
scheduled for debulking of ovarian cancer. Anesthetic management of patients with dystonia and 
specific considerations regarding brain implantable devices are being reported.

Conclusion: Anesthetists should begin to understand both the function and the possible 
perioperative adverse effects of dbS devices as more and more patients will either proceed to their 
implantation or will present for elective procedures while having them already implanted.

Keywords: general anesthesia; Anesthetic Management; dbS; dystonia; Electrocautery.

Introduction

dystonia is a neurological syndrome characterized by involuntary, prolonged muscle 
contractions that produce, either alone or in combination, twisting movements, repetitive 
movements, or abnormal postures.1 The contractions may be sustained or intermittent, movements 
may be patterned or in some cases resembling tremor and tend to be worsened during voluntary 
action. Classification may vary depending on whether it is based on etiology, clinical features, 
time of onset, concomitant degenerative movement disorders and body parts affected. our patient 
suffered from generalised dystonia, a subgroup with early childhood onset. it is the most common 
form of hereditary dystonia, inherited with an autosomal dominant way, with the responsible 
abnormal gene called dyT1 mapped to chromosome 9q34. while treatment was previously 
restricted to oral medications with often intolerable side effects, the widespread application of deep 
brain stimulation ( dbS) the past decade has led to great improvement in the quality of life of these 
patients.2 Approval and written informed consent was received from the patient.
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Case Report

We present the case of a 45-year-old female who 
was scheduled for debulking of ovarian cancer. She had 
been treated for generalised dystonia from childhood 
with symptoms including twisting and repetitive 
movement of her upper and lower limbs. As her clinical 
presentation was poorly controlled by pharmacological 
regimens, dbS implantation surgery was performed in 
2009 with no perioperative complications. The dbS 
device was implanted on the left side of her thoracic 
wall stimulating the globus pallitus interna (gpi dbS). 
Since then it had been regularly checked every year 
for normal function and battery. Her treatment also 
included 5mg of trihexyphenidyl for a better control of 
her voluntary muscle movement.

A careful preoperative evaluation was performed 
in order to assess all issues related to her dystonia. 
our clinical examination showed a Mallampati score 
of ii, with a slightly reduced thyromental distance (5 
cm) and a reduced mouth opening (two of patient’s 
fingers). Neck extension was adequate.

After communication with the technician 
responsible for her implanted gpi dbS device, it was 
decided that his presence was needed in the operation 
theatre in case the device needed to be switched off.

upon arrival at the operation room standard 
monitoring, venous access and catheterization of 
the right radial artery for invasive blood pressure 
measurement was installed at the patient. premedication 
of 1mg of midazolam was given intravenously.

Anesthesia induction was achieved with 
230mg of propofol, 100mcg of fentanyl and 50mg 
of rocuronium. bag mask ventilation was performed 
for 90 seconds without difficulty and a 7mm cuffed 
tracheal tube was inserted during videolaryngoscopy 
with cMAc. for maintenance, general inhalational 
anesthesia was preferred with the use of sevoflurane 
1% and an oxygen-N20 mixture delivered at 1:1 ratio 
aiming for a MAc of 1. intraoperatively incremental 
doses of 50mcg fentanyl were given in order to 
maintain adequate levels of analgesia as well as 1g of 
paracetamol, 75mg of diclofenac and 8mg of morphine 
as part of the multimodal analgesia plan.

An effort was made by the surgical team to work 

with bipolar cautery, however there was dissatisfaction 
with the results and a decision to continue with 
monopolar cautery was made. The technician in charge 
switched off the neuro-stimulator before the change 
of the cautery and after induction so as to avoid any 
exacerbation of dystonia. while changing the cautery 
from bipolar to monopolar it was made sure that the 
current path between the pad and active electrode of 
the electrocautery/surgery system was as far away as 
possible from the dbS conductive path.

The procedure was uneventful with the patient 
maintaining stable blood pressure and heart rate with 
normal Spo2 and Etco2 measurements.

when four responses to Tof were seen, the dbS 
device was switched on again and the neuromuscular 
block was antagonized with 2mg.kg-1 suggamadex. No 
signs of dystonia were observed during the emergence 
procedure and the patient was extubated successfully. 
She remained under observation in the post anesthesia 
care unit and then was transferred to the ward where 
instructions for post-operative analgesia were given.

Discussion

The term dystonia corresponds to a broad 
spectrum of movement disorders in which sustained 
involuntary muscle contractions lead to abnormal 
postures or repetitive movements.3 our patient 
suffered from a specific type of primary dystonia 
called generalised dystonia or dyT1 related dystonia. 
Standard therapy treatment includes botulinum toxin 
types A and b, anticholinergics, benzodiazepines, 
baclofen, dopamine blocking and depleting agents, 
sensory motor behavioral intervention therapy and 
surgery.1,4 Surgical interventions vary from stereotaxic 
pallidotomy and thalamotomy to neuro-stimulator 
implantation. As described for refractory dystonia,5 in 
our case bilateral globus pallidus internus deep brain 
stimulator (gpi dbS) was implanted, improving the  
patient’s  motor control.

preoperative evaluation of patients with dystonia 
should focus on the subtype from which the patient 
suffers, the degree and the severity of one’s dystonic 
movements, and the presence of comorbidities.3 
A neurological evaluation of the patient’s baseline 
neurocognitive function is necessary. our patient was 
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under close surveillance, so no contraindication was 
presented towards her proceeding with the surgery.

Thorough airway examination and early 
preparedness for potential difficult bag mask ventilation 
and intubation is of crucial importance. Symptoms 
involving the oropharynx and the cervical part of 
the spine along with reduced neck and jaw mobility 
and mouth opening may hinder direct laryngoscopy.3 
A videolaryngoscope was preferred as we wanted to 
minimize the likelihood of a failed intubation technique 
and achieve a better view of the tube insertion through 
the vocal cords, because patients with dystonia are 
under greater danger of aspiration and laryngospasm.5

As in patients with parkinson’s disease, a 
possibility of restrictive lung disease and low coughing 
capacity indicates the need of a pulmonary evaluation, 
which in our case was within normal values.

No type of anesthesia appears to be contraindicated 
in patients with dystonia.4,6 Spasms are abolished 
both by the use of neuromuscular blockade and the 
inhalation of N2o in concentrations above 50%. we 
used propofol for induction and inhalational anesthesia 
with sevoflurane and an oxygen- N2o mixture for 
maintenance of anesthesia. Monitoring neuromuscular 
blockade with peripheral nerve stimulators seems to be 
acceptable as long as it is ensured that the path of the 
electrical stimulation does not pass through the dbS 
system.6,7 The same rule is applied when a peripheral 
nerve stimulator is used as assistance to a peripheral 
nerve block.7

in terms of the dbS system itself, it consists of 
several components like the intracranial electrodes and 
the  pulse generator, implanted into the chest in the 
infraclavicular area.7 Chest X-ray for identification 
of the nature of the device and its wires is deemed 
necessary preoperativel.7 with a battery spanning from 
two to five years,8 a dbS technician has to conduct a 
detailed control of the device’s settings. in our case the 
technician was present throughout the whole procedure 
and was responsible for the turn-off after induction 

and the turn-on before emergence. This timing aims 
to avoid the recurrence of episodes that will hinder 
the anesthetist’s work and provoke discomfort to 
the patient. during the procedure, artifacts may be 
seen in the Ecg recordings, requiring dbS system 
deactivation for a proper interpretation.4,7

during surgery, the use of bipolar cautery seems to 
be the norm, at the minimum power settings with short 
intermittent irregular bursts7-9 because the electrical 
current is confined between the two electrodes of the 
electrosurgical unit. in contrast during monopolar 
mode the current generated through the electrode 
enters the patient’s body, reaching the grounding pad 
and completing the circuit. The danger with cautery 
equally involves damage to the implantable pulse 
generator (ipg) causing altered stimulation or even 
deactivation of the device and overheating of the dbS 
electrode tip inside the brain6,7 leading to severe brain 
injuries in some cases.10 in our case, the procedure was 
impossible to be performed with the use of bipolar 
cautery so a switch to monopolar was made, after dbS 
deactivation, taking into account all the safety measures 
mentioned in the literature, like placing the grounding 
pad so that current path between cautery electrode and 
pad doesn’t pass through dbS system and using a low 
voltage mode in the lowest possible power setting.6,7 
We faced no difficulties with reactivating the DBS 
system, the patient’s dystonic movements were well 
controlled postoperatively and no injury or worsening 
of our patient’s condition was observed.

we suggest a close collaboration between 
surgeons, anesthetists and neurologists when dealing 
with such cases. Technicians should be informed in 
time for evaluating implantable devices. Anesthetists 
should be able to handle such devices intra and 
postoperatively as they become widely more popular 
among our patients.

Financial disclosures: None.
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Abstract

post-operative factitious disorder which is characterized by intentional voluntary behavioral 
patterns to produce physical and/or psychological symptoms that mimic a variety of diseases is 
extremely rare with few case reports in English literature. Such behavioral disorder has no apparent 
benefits for the individual concerned except for playing the sick role.

This is a case report of 28 year old male patient who dropped his glasgow coma Score 
(gcS) in post Anesthesia care unit (pAcu) 15-20 minutes after having recovered completely 
from general anesthesia. After ruling out the causes that delay recovery from anesthesia and cause 
deterioration in immediate postoperative period and also the patient’s way of sudden arousal which 
lead to the feeling that he was falsifying his condition the diagnosis of factitious disorder was made.

in conclusion, one should suspect a factitious disorder when an otherwise young healthy 
patient shows deterioration of his/her sensorium, following complete recovery from an uneventful 
anesthesia for a relatively minor surgical procedure after ruling out any organic causes.

Keywords: Factitious Disorder, Munchausen syndrome.

Background

Factitious disorder (FD) refers to a psychiatric disease characterized by falsified symptoms 
and signs of illness deliberately produced by a patient for the purpose of playing a sick role. Such 
behavioral disorders have no apparent benefits for the individual concerned and does not have any 
external incentives (like economic or legal responsibility), which are apparent in malingering.1 
Usually many of these patients have medical background so they are familiar with the signs and 
symptoms of common diseases and routine tests performed for a particular presentation. A common 
finding in this disorder are the test results that are not consistent with the claimed illness.

More often this disease is used interchangeably with Munchausen’s syndrome (MS): however 
the later condition is distinguished by its more extreme presentation and is usually refractory in 
nature.2 The common presentations of FD varies from hypoglycemia, skin disorders, diarrhea and 
hypertension.3,4,5 Unusual presentations of this disorder have also been reported in literature like 
delayed awakening from anesthesia, temporomandibular joint subluxation and hematemesis.6,7,8 
The diagnosis is usually made after all the organic causes have been ruled out.
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we present a case of young male patient who 
presented with FD soon after awakening from general 
anesthesia for a minor surgery. informed consent for 
publication was obtained from ethics committee of our 
institution.

Case

A 28-year-old male patient with medical 
background came to emergency room (ER) with 
acute abdomen. His examination revealed the features 
of acute appendicitis which was confirmed by CT 
scan with oral contrast. His past medical history was 
unremarkable except for a doubtful history of some 
anxiety disorder. He developed transient minor allergic 
reaction (itching and rash) to oral contrast during 
the cT scan which was treated successfully with an 
antihistamine. patient was then transported to operating 
room and planned for appendectomy under general 
anesthesia after evaluation by the anesthesiologist.

patient was connected to standard monitors and 
induction done with fentanyl 2µg/kg, propofol 2mg/
kg and intubation facilitated with rocuronium 0.6mg/
kg. The entire surgical procedure lasted for about 90 
min and was uneventful. At the end of the procedure 
patient was extubated after reversing the residual 
effects of rocuronium with neostigmine 50µg/kg and 
glycopyrolate 0.4mg. He was responsive when brought 
to the post anesthesia care unit (pAcu) for monitoring. 
Approximately 15-20min later his sensorium started to 
decrease and over the next couple of minutes he stopped 
responding to verbal commands, followed by sudden 
onset transient apnea with drop of oxygen saturation to 
83%. This was followed by unresponsiveness to deep 
painful stimuli. immediately, patient was attended to 
and evaluated by the rapid response team including, 
anesthesiologist, but patient started to breathe again 
without any intervention and his oxygen saturation 
increased to 100-% on oxygen but he did not regain 
consciousness. A gross neurologic examination 
performed by the attending anesthesiologist did not 
reveal any focal deficit, or altered tone, or abnormal 
posturing. The anesthesia medication cart was 
examined for evidence of unintentional administration 
of other medications, but no such error was detected. 
An arterial blood sample was drawn immediately and 

investigated for blood gases, glucose and electrolyte 
levels. All these investigations were within normal 
range. Stroke code was activated and the team on 
arrival examined the patient who was unconscious not 
responding even to deep painful stimuli, but with stable 
vitals. Patient was immediately taken for contrast CT 
scan of brain. when the patient was shifted to cT table, 
to the surprise of whole team he suddenly got up and 
said he was allergic to contrast media.

Still plain cT scan of brain was done which 
was normal and the patient shifted back to the ward. 
later on neurological and psychiatric evaluation was 
done for this patient. Although he admitted being 
under stress in the family but he did not accept feeling 
depressed with it. patient was discharged home on 
third postoperative day. He is under follow up of 
psychiatrists in our hospital. The overall conclusion 
based on the patient’s presentation and multispecialty 
consultations including psychiatry were all highly 
suggestive of FD.

Discussion

immediate post anesthesia deterioration in the 
pAcu has several causes ranging from minor to several 
life-threatening diseases. Alterations in physiological 
parameters or ‘vital signs’ commonly precede serious 
adverse events.9 Thus the anesthesiologist should 
possess a sharp acumen to promptly identify these 
changes, diagnose the underlying pathology, and 
if required, to treat (or arrange treatment for) any 
such pathology. Several etiologic factors must be 
considered which may delay recovery from anesthesia. 
These include the residual effects of anesthetic 
agents causing impaired oxygenation and respiratory 
acidosis, deranged plasma electrolyte and glucose 
levels, hypothermia, cerebral insults (for example, 
cerebral vascular thrombosis/embolism, rupture 
of aneurysms) and seizures.10 However, etiologies 
which result in decrease in sensorium subsequent to 
complete recovery from anesthesia primarily include 
hypoglycemia, hyponatremia, sudden onset cerebral 
pathology and seizures.

in our patient the timeline and acuity of the 
patient’s presentation did not align with these causes. 
It was only when patient got alarmed of possible injury 
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by the contrast media and immediately became alert 
voicing his apprehension to contrast reaction, we 
realized that he was falsifying his condition and all his 
symptoms were factitious.

History of FD dates back from 1951 when 
richard Asher described case reports of patients who 
used to migrate from one hospital to another in seeking 
medical attention through feigned symptoms.11 Asher 
named this condition Munchausen syndrome (MS), 
after Baron von Munchausen, a retired german cavalry 
officer who had tales of his life stolen in a booklet 
in 1785. Since then numerous reports of patients 
producing or falsifying an illness have been reported 
in literature. However, the term MS is best reserved 
for those patients who have chronic extreme variant 
of FD. in practice many clinicians still use the term 
MS interchangeably with FD and describe it as persons 
who intentionally feign or produce illness, however 
MS is not included as a discrete mental disorder 
either in The Diagnostic and Statistical Manual 
of Mental Disorders (DSM–5) or in world Health 
Organization’s International Statistical Classification 
of Diseases, 10th revision (icD-10).1,12 According to 
both systems the official diagnosis for such cases is 
factitious disorder. Still some experts have identified 
a subset of patients with FD for whom they reserve 
this term of Munchausen’s syndrome. These are 
those patients whose illness behavior is particularly 
chronic and severe, patient moves from hospital to 
hospital and town to town to find new audience, and 
make false claims regarding educational credentials, 
accomplishments, relations to famous persons and so 
forth. patients with MS have no social contact with 
anyone other than health care professional. in 1977, 
another term MS by proxy was described in which 
an individual artificially produces illness in another 
person like a mother producing an illness in her young 
child.

As outlined by American psychiatric Associa-
tion’s Diagnostic and statistical Manual of mental 
disorders (DSM-5) FD is divided into two types:1

1) Factitious disorder imposed on self

2) Factitious disorder imposed on another (proxy)

The specific DSM-5 criteria for diagnosis of FD 
imposed on self are as follows:1

1) intentional production or feigning of physical 
or psychological significant signs and symptoms.

2) The motivation for the behavior is to assume 
the sick role.

3) External incentives for the behavior (such 
as economic gain, avoiding legal responsibility, or 
improving physical wellbeing as in malingering) are 
absent.

The conversion disorder is also frequently 
confused with factitious disorder. This disorder is 
characterized by occurrence of specific signs and 
symptoms without any organic cause but in those cases 
patient is not intentionally feigning such symptoms but 
actually experiencing them.1

Factitious disorders generate unnecessary anxiety 
to the treating physicians with wastage of their time 
and health resources. various presentations of FD and 
conversion disorder after uneventful anesthesia are 
reported in literature.13,14 A multipronged strategy is 
needed to diagnose, such cases. collateral information 
can also provide significant information that can help 
in the diagnosis.

The pathophysiology of this disorder has not been 
determined. However, in one case report, single photon 
emission computed tomography (SpEcT) found hyper 
perfusion of right hemi-thalamus.15 whether the 
observation of SpEcT is replicable in larger samples 
need to be ascertained.

when the diagnosis of FD is made psychiatrist 
can assist in clarifying the diagnosis, making aware the 
medical team regarding the illness and ways to confront 
these kinds of patients, as confrontation should be done 
in supportive manner. A non-confrontational approach 
is basically recommended management strategy.16

Conclusion

in conclusion, FD is a frustrating and a 
challenging psychiatric disorder. it can present to 
physicians in any field be it surgery, emergency room, 
anesthesia etc. Identification of such cases require high 
index of suspicion and collaboration with psychiatry 
that may prevent unnecessary interventions and poor 
outcomes. Anesthesiologist should suspect FD when an 
otherwise young healthy patient shows deterioration of 
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his/her sensorium, following complete recovery from 
an uneventful anesthesia for a relatively minor surgical 
procedure after ruling out any organic causes.
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with the figure number (Figure1, Figure2, etc.). Make 
sure that any special symbols used in a figure (e.g., 
asterisk, double asterisk) are explained in the legend/
caption.

Format: Acceptable graphics formats are .tiff, .eps, 
.jpg, or .pdf.

Resolution: Photographic or halftone figures should 
be saved at 300 ppi resolution, with image sizes no 
smaller than 4 x 6 inches, approximately 1200 to 1800 
pixels wide. Line-art, graphs, charts, diagrams must be 
1200 ppi, approximately 4800 pixels wide, minimum.

Review Process
The review process will take approximately 

4-6 months. Upon receipt of a manuscript, it will be 
assigned to be evaluated by 2-3 reviewers expert in the 
field. Each of these items will be reviewed:

a. Abstract clearly and accurately states the study 
objectives/hypotheses and clearly describes data 
analysis and study findings

b. Study objectives and/or hypotheses clearly stated
c. Study design is appropriate for the stated aims
d. Primary and secondary outcomes clearly 

identified and defined
e. Sample size justified (Power analysis well 

defined and provided)
f. Statistical methods appropriate and clearly 

described (e.g. p-values appropriately reported)
g. Missing data appropriately described and 

handled
h. Results section follows clearly from the study 

objectives and statistical methods
i. Treatment effect estimates and their variability 

reported
j. Confounders are carefully addressed for 

observational studies
k. Tables and Figures clear and self-explanatory
l. Limitations of design and statistical methods 

clearly described
m. Conclusions and Interpretations justified by the 

design and results

Editorial Decisions and Appeals Process
Decisions on manuscripts submitted to MEJA 

are final. Rejected manuscripts are not allowed to be 
resubmitted as new manuscripts. If an author wishes 
to appeal an editorial decision, the appeal must be 



based on strong evidence. Appeals should be provided by 
the corresponding author. Decision whether to consider or 
accept an appeal is made by the Editor-in-Chief.

I. Additional Information
1. Units of Measurement

Use metric units. The units for pressures are mmHg or 
cmH2O. Use diagonal slashes for units, e.g., mg/kg or ml/
kg/min.

2. Abbreviations

Do not use jargon or nonstandard abbreviations to 
represent time or time points. Do not abbreviate single words.

3. Drug Names and Equipment

Use generic names. If a brand name must be used, 
insert it in parentheses after the generic name. Provide 
manufacturer’s name, city, state, and country.

4. Data Reporting and Statistics

Detailed statistical methodology must be reported. 
Describe randomization procedures and the specific tests 
used to examine each part of the results; do not simply list 
a series of tests. Describe the power analysis (whenever 

appropriate) used to justify the number of patients needed 
in the study.

5. Patient Identification
Do not use patients’ names, initials, or hospital numbers. 

An individual must not be recognizable in photographs 
unless written consent of the patient or legal guardian has 
been obtained and is provided at the time of submission. 
Authors should obtain consent forms from the relevant 
institution(s).

J. Permissions
Permission is needed to publish any figure, abstract, 

portion of text, or table that has been previously published 
or copyrighted. Written permission must be obtained from 
the copyright holder. Authors are responsible for obtaining 
any needed permissions from the copyright holder upon 
submission of their manuscript.

K. Acknowledgments
They should be brief. Individuals named must be given 

the opportunity to read the manuscript and approve their 
inclusion in the acknowledgments.
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