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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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Review ARticles

PoSToPErATivE PAiN MANAgEMENT iN 
SAudi ArAbiA: CoNSENSuS rECoMMENdATioNS 

froM A SAudi ExPErT PANEl

AbdullAh M. KAKi1*, Md, FRCPC, Adil S. KAMAl2, Md,  
AbdullAh b. AbolKhAiR3, Md, MAAn A. KAttAn4, Md, FRCPC,  

oSAMA A. AlAhdAl5, Md, FRCPC, RAShed A. AlotAibi6, Md,  
hASAn A. AlAyyAF7, Md, WAel y. AlShenAiFi8, b.SC. PhARMA,  

yASSin M. hegAzy8, M.SC. b.SC. PhARMA

Abstract

Background: Postoperative pain management is challenging. it is estimated that 
postoperative pain is still undertreated in half of the patients undergoing surgical procedures. 
Adequate postoperative pain relief accounts for patient satisfaction, accelerated recovery, short 
hospital stay, and less morbidity. over the past decade, there has been an increasing interest to 
improve postoperative pain management modalities. Several approaches and modalities have been 
discussed in the literature. However, the selection and applicability of these modalities remain 
controversial and variable according to the clinical setting, patient preference, and the type of 
surgery. With the lack of clear universal guidance on postoperative pain management techniques, 
there is an unmet clinical need to reach consensus on the postoperative pain management procedures 
in Saudi Arabia. Therefore, this consensus recommendations were developed to unify the practices 
of pain management in Saudi Arabia.

Methods: A Panel of six experts in the field of pain management met for consensus development. 
This consensus is directed towards anesthesiologists, surgeons, emergency department physicians, 
general practitioners, nurses and any healthcare professional involved in postoperative care. After 
reviewing the existing body of evidence on postoperative pain management, the expert panel 
reached a consensus on the underlying recommendations.

Results: optimal management of postoperative pain should begin at the preoperative stage, 
with information tailored to each patient. Close cooperation and communication between all the 
specialties involved are essential to ensure positive patient outcomes where it is not advisable to 
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treat postoperative pain as an isolated entity. Clinicians 
should work towards an individualized approach that 
takes patient preferences into account, where the goal 
of therapy should not simply be achieving an arbitrary 
pain score but balancing pain relief with individual 
tolerability. it is recommended that clinicians offer 
around the clock multimodal analgesia for the 
treatment of postoperative pain in children and adults.

conclusion: The existing evidence supports 
proper patient evaluation, patient education, 
continuous pain assessment, reduction of postoperative 
opioid use, and the use of multimodal approaches for 
postoperative pain management. However, the choice 
of the components of the multimodal approach is still 
variable according to the type of the surgical procedure, 
patient preference, and the care setting.

Keywords: Pain; Pain management; Periopera-
tive; Postoperative; Consensus; Multimodal

introduction

Appropriate management of acute postoperative 
pain is important for patients who undergo 
surgical procedures. despite the recent advances 
in pain management strategies, postoperative pain 
management is still undertreated with more than half 
of patients who undergo surgical procedures reporting 
inadequate pain relief.1,2

Adequate postoperative pain management 
contributes to more patient satisfaction, less morbidity, 
less hospital stays, and accelerated recovery.3 
Therefore, there has been an increasing attention to 
postoperative pain management in the last decade.

The process of postoperative pain management 
starts preoperatively by adequate patient 
education, patient evaluation, and planning of the 
analgesic modalities that will be used pre-, intra- 
and postoperatively. Proper assessment of pain 
characteristics as intensity, quality, and radiation is 
important for proper pain management.3

Physical modalities and cognitive behavioural 
modalities of pain management have been proposed 
recently as part of the multimodal approach of 
postoperative pain management.4 The efficacy of these 
modalities is still controversial, and the applicability 

of these interventions is variable across different 
countries.

With the advances of pain management 
modalities, continuous monitoring is important to 
ensure satisfactory pain management.4-7 There are 
several pain management modalities, however, 
there is no consensus on a universal preferred pain 
management modality. As the choice of the pain 
management modalities depends on several factors 
including the type of the surgical procedure, patient 
preference, and clinical status of the patient, clinical 
setting, and the availability of the modality. Therefore, 
selecting the appropriate pain management strategy is 
also important.

There is a continuous advancement in the field of 
pain management research and a lack of a clear evidence-
based consensus on the management of postoperative 
pain in Saudi Arabia. Therefore, this consensus 
guidelines were developed to unify the practices of 
pain management in Saudi Arabia. After reviewing the 
existing body of evidence on the postoperative pain 
management, the expert panel reached a consensus on 
the underlying recommendations.

Methods

consensus setting and Pain Management 
experts

A Panel of six Experts in the field of Pain 
management met for consensus development 
purposes. After reviewing the existing body of 
evidence on the postoperative pain management, the 
expert panel reached a consensus on the underlying 
recommendations to address the current practice 
regarding postoperative pain management in Saudi 
Arabia. The overall conclusions in this document were 
scientifically endorsed by the Saudi Society of Pain 
Medicine (SSPM).

scope and framework of the guidelines

This consensus is directed towards 
anesthesiologists, surgeons, emergency department 
physicians, general practitioners, nurses and, any 
healthcare professional involved in the postoperative 
care or the management of postoperative pain in Saudi 
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Arabia.

The scope of these consensus guidelines covers 
the following items showed in Table 1.

Table 1 
Key items covered in the scope of these consensus guidelines
Pre-operative 
optimization

n Patient Evaluation
n Patient Education

Postoperative 
optimization

n Pain Assessment
n Pain Management Modalities
n Pharmacological Therapies
n Post-discharge postoperative pain 
management
n Considerations for facilities
n Special Considerations in Saudi Arabia

Data source and evidence Acquisition

data and recommendation were obtained from 
previous guidelines:8-11 (1) Clinical Practice guideline 
of the American Pain Society, the American Society 
of regional Anaesthesia and Pain Medicine, and the 
American Society of Anaesthesiologists’ Committee 
on regional Anaesthesia, (2) the fourth edition of Acute 
pain management by the Australian and New Zealand 
College of Anaesthetists (ANZCA) and its faculty of 
Pain Medicine (fPMANZCA) in december 2015, and 
(3) the 2018 update from the PROcedure-SPECific 
Pain ManagemenT (ProSPECT) collaboration of 
anaesthesiologists and surgeons to provide evidence-
based recommendations to prevent and treat post-
operative pain after specific surgical procedures.

recommendations from these guidelines were 
retrieved and experts introduced further changes, 
updates, and customizations to fit the postoperative 
pain management practices in Saudi Arabia. All 
statements herein were produced with agreement of 
the participating experts.

Results

The experts agreed on the following sentences:

Aims of postoperative pain management

R1. The aims of postoperative pain management 
are (1) to improve patient comfort and satisfaction; 
(2) to facilitate recovery and functional ability; (3) to 
reduce morbidity and mortality; and (4) to promote 

rapid discharge from the hospital which in turn reduces 
the overall costs.

Pre-Operative Optimization

History and current medical condition
A thorough history and physical examination 

should be performed to develop an individually 
tailored pain management plan through a shared 
decision-making approach.”

Preoperative Evaluation Components

it is recommended that managing team clinicians 
conduct a preoperative evaluation to guide the 
perioperative pain management plan, including but not 
limited to:

•	 Assessment of medical and psychiatric 
comorbidities

•	 Concomitant medications
•	 History of chronic pain
•	 Substance abuse
•	 Previous postoperative treatment regimens 

and responses
•	 Acute neuropathic pain and its risk

Patient Evaluation (strong recommendation, 
low-quality evidence)

Identification of Patients with Risk of Pain
R2. Prior identification of patients at risk of severe 
postoperative pain is recommended preoperatively to allow for 
early intervention and better pain management, including but 
not limited to:
• Age, gender
• Psychosocial factors
• Moderate-to-severe preoperative pain,
• “Type of surgery” and the risk of surgical nerve injury
• genetic susceptibility “when applicable”
Preoperative Opioid status
Medication continuation
R3. it is recommended to clinicians to fully understand the 
opioid use of the patient before surgery to help in providing the 
proper management strategy.
R4. Clinicians should advise patients to continue regularly 
prescribed opioids during the preoperative period unless there 
is a plan to taper or discontinue opioids.
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Patient Education (strong recommendation, 
low-quality evidence)

tailored information
R5. optimal management of postoperative pain should begin at 
the preoperative stage, with information tailored to each patient 
based on their individual beliefs and preferences.
Details of tailored education
R6. Clinicians should provide all patients and responsible 
caregivers, individually tailored education, including:
• information on treatment options for postoperative pain,
• document the plan and goals for postoperative pain 
management
educational Material
R6. The best method to provide educational material to patients 
and responsible caregivers is through:
• face-to-face instructions/education.
• Written materials,
• Audio-visual materials
• Web-based information
Optimal timing
R7. The time of preoperative education is recommended to be:
• during the planning phase of surgery
• during the preparation phase of surgery [laboratory and 
medical check-up]
• immediately before surgery
Optimal content
R8. The content of preoperative education should include 
information regarding:
• indicated changes in the use of analgesics before surgery
• Continuation status of medications (e.g., opioids, 
benzodiazepines, gabapentinoids, or baclofen) to avoid 
withdrawal syndrome.
• information about how & when pain is reported and assessed 
(including pain assessment tools)
R9. Patient education should aim to correct any misperceptions 
about pain and analgesics, including:
• beliefs that pain after surgery does not warrant treatment
• Health care providers will only respond to extreme expressions 
of pain
• opioids are always required for postoperative pain
• opioid use inevitably leads to addiction
R10. Pregnant women who undergo surgery should be informed 
about the potential effects of treatment options on the foetus 
and new-born, including both in utero and breastfeeding (e.g., 
exposure to opioids or others for management of pain)

Pain Management Options And strategy

cooperation and communication between specialties 

(multidisciplinary team)
R11. Close cooperation and communication between all the 
specialties involved are essential to ensure positive patient 
outcomes where it is not advisable to treat postoperative pain 
as an isolated entity.
individualized approach
R12. Clinicians should work toward an individualized approach 
that takes patient preferences into account, where the goal of 
therapy should not simply be achieving an arbitrary pain score 
but balancing pain relief with individual tolerability.
Procedure-specific Approach
R13. Advisors suggested adding an addendum that contains 
tables and examples of the evidence, which could help 
practitioners in primary and secondary care to follow the best 
practice and be aware of the alternative options.

Postoperative Optimization

Pain Assessment (strong recommendation, 
low quality evidence)

Pain Assessment
R14. The managing team should assess pain at rest and with 
surgery-specific activities (e.g., swallowing after tonsillectomy), 
as the latter is often more severe and difficult to control than 
pain at rest.
Frequency of Assessment
R15. Assessment must be undertaken at appropriately frequent 
intervals to evaluate and revaluate:
• Pain intensity,
• the adequacy of treatment
• functional impact of pain
• Side effects of treatment
initial Pain Assessment
R16. The initial evaluation of pain is advised to include a 
description of the pain using the PQrST characteristics:
• Palliative or provocative factors: ‘What makes it less intense?’
• Quality: ‘What is it like?’
• radiation: ‘does it spread anywhere else?’
• Severity: ‘How severe is it?’
• Temporal factors: ‘is it there all the time, or does it come and 
go?’
timing of Assessment
R17. it is recommended that the timing of assessments should 
be after administration of an intervention [time to achieve peak 
effect], which is:
• 15 to 30 minutes after parenteral drugs
• 1 to 2 hours after oral analgesics
• or when deemed necessary.
R18. Pain reassessments should be performed on regular bases 
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whenever we are assessing the vital signs, at the time of nursing 
shift changes and with new caregivers to establish a baseline 
and promote continuity of care.
tools of Assessment
R19. it is recommended that clinicians use a validated pain 
assessment tool to assess, reassess, and track responses to 
postoperative pain treatments and adjust treatment plans 
accordingly.
R20. Evaluation tools must be consistent and reliable, as well as 
validated in Arabic or the local language.
R21. Clinicians should not rely solely on ‘‘objective’’ measures 
such as pain-related behaviours or vital signs to determine the 
presence of or intensity of pain since pain behaviours might 
vary markedly between individuals.
Assessment tool selection
R22. The selection of a particular validated pain assessment tool 
should be on the basis of factors such as developmental status, 
cognitive status, level of consciousness, educational level, and 
cultural and language differences.
validated Pain intensity Assessment scales

A. Numeric rating Scale [NrS]
• Six-point NrS (NrS 0-5)
• Eleven-point NrS (NrS 0-10)
• Twenty-one-point NrS (NrS 0-20)

b. verbal rating Scale [vrS]
• four-point vrS
• Seven-point graphic rating Scale
• Six-point Present Pain inventory (PPi)

C. visual Analogue Scales [rated 0 to 10 cm or 0 to 100 mm]

d. Pain Thermometer [combines visual thermometer with 
verbal descriptions of pain]

E. faces rating Scales
• faces Pain Scale-revised
• Wong-baker fACES pain rating scale
• oucher scale

f. flACC scale or face, legs, Activity, Cry, Consolability scale 
is used as a measurement to assess pain for children between the 
ages of 2 months and 7 years or individuals that are unable to 
communicate their pain.12

G. CRIES scale is a ten points scale of five physiological 
and behavioural variables previously shown to be associated 
with neonatal pain. C--Crying; r--requires increased oxygen 
administration; i--increased vital signs; E--Expression; S--
Sleeplessness.13

Assessment tools [special considerations]
R23. in patients who cannot adequately report their pain because 
of cognitive deficits, sedation, developmental stage, or other 
factors, clinicians might need to use behavioural assessment 
tools and solicit input from clinicians to assess pain.
Perioperative Analgesia
R24. it is recommended that appropriate perioperative analgesia 
should be employed in all patients to reduce the risk of persistent 
postsurgical pains.
chronic pain
R25. inadequately treated post-operative pain can lead to the 
development of chronic pain (persistent post-operative pain)
Rescue Analgesia
R26. it is necessary to prescribe “rescue” medication and 
specify the steps to be followed if the prescribed analgesic 
therapy is not sufficient.
R27. There always has to be another option if the present 
treatment does not work well.
R28. Preventing a period without analgesia is very important 
and often underestimated.
R29. rescue analgesia can be provided in two ways, either 
by starting a continuous administration of analgesics already 
during the last phase of the surgical procedure, or by a careful 
administration of a “rescue” bolus dose of an analgesic.

Pain Management Modalities

Multimodal “Balanced” Analgesia (strong 
recommendation, high-quality evidence)

Multimodal “Balanced” Analgesia
R30. it is recommended that clinicians offer around the 
clock multimodal analgesia [the use of a variety of analgesic 
medications and techniques combined with/without 
nonpharmacological interventions] for the treatment of 
postoperative pain in children and adults.
Early, systemic multimodal analgesia can improve the 
management of acute postoperative pain.
The options for components of multimodal therapy for several 
commonly performed surgeries include:
• Systemic Pharmacologic Therapy
• local, intra-articular or Topical Techniques
• regional Anesthetic Techniques
• Neuraxial Anesthetic Techniques
• Nonpharmacologic Therapies

Use of Physical Modalities (strong 
recommendation, moderate-quality 
evidence)
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Physical Modalities
R31. it is recommended to use acupuncture, massage, cold 
therapy, immobilization, bracing, or continuous passive motion 
as adjuncts to other postoperative pain treatments putting into 
consideration the cost of equipment and care provider time, and 
experience.
transcutaneous electrical Nerve stimulation (teNs)
R32. it is recommended that clinicians consider transcutaneous 
electrical nerve stimulation (TENS) as an adjunct and part of 
a multimodal approach to other postoperative pain treatments.

Use of Cognitive-Behavioral Modalities 
(strong recommendation, moderate-quality 
evidence)

cognitive-Behavioural Modalities
R33. it is recommended that clinicians consider the use of 
cognitive-behavioural modalities including guided imagery, 
relaxation methods, hypnosis or intraoperative suggestions in 
adults as non-invasive part of a multimodal approach.

Systemic Pharmacological Therapies in 
postoperative pain management

Preoperative/pre-emptive/preventive Optimization (strong 
recommendation, moderate quality evidence)
R34. Preoperative administration of opioids is not recommended 
as an intervention to decrease postoperative pain and/or opioid 
consumption unless the patient is a chronic user of opioid.

treatment continuity (strong recommendation, moderate 
quality evidence)
R35. Postoperative pain should be initially continuous with 
round-the-clock dosing of analgesics (opioid/non-opioid) 
during the first 24 hours.
R36. long-acting oral opioids could be used in the immediate 
postoperative period depending on patient characteristics, the 
surgery type and pain intensity.

Opioid Administration (strong recommendation)
R37. opioids can be used in a patient-controlled analgesia 
regimen if resources are available.
R38. Pethidine (meperidine) in particular, should be avoided 
where possible, owing to its considerable side effects and risk 
of addiction.
R39. in patients who receive systemic opioids for postoperative 
analgesia, it is recommended that the managing team provide 
appropriate monitoring and treatment of: sedation, respiratory 
status, and other adverse events (strong recommendation, 
low-quality evidence)

opioid Sparing technique
R40. in order to reduce opioid-related AE (Adverse Effects), 
multimodal analgesia techniques utilizing NSAids, such as:
• Paracetamol
• Nonspecific medications (nsNSAIDs; e.g., diclofenac, 
ketorolac, ibuprofen) and
• Cox-2 inhibitors (e.g., parecoxib, celecoxib)
have demonstrated a lower incidence of side effects and 
improved analgesia, which may lead to shorter hospitalization 
times, decreased healthcare costs, and improved recovery and 
function.
in patients who receive systemic opioids for postoperative 
analgesia, it is recommended that the managing team provides 
appropriate monitoring and treatment of:
• Sedation,
• respiratory status, and
• other adverse events
Mode of administration of opioids for postoperative analgesia 
includes:
• oral
• intravenous (i.v.)
• Subcutaneous
Opioid Route of Administration
R41. it is recommended to start oral administration of opioids 
as soon as (the patient tolerates oral intake) possible to avoid the 
patient-controlled analgesia (PCA) and to prepare the patient 
for discharge.
R42. When needed, PCA can be used for postoperative systemic 
analgesia when the parenteral route is needed, such as:
• Analgesia for more than a few hours.
• Having adequate cognitive function to understand the device 
and its safety.
• After procedures that affect the ability to take medications 
orally or enterally.
R43. i.v. patient-controlled analgesia is recommended route 
over -health care provider –initiated intermittent bolus dosing 
of opioids in adults.
R44. i.v. patient-controlled analgesia provides superior 
postoperative analgesia, improving patient satisfaction and 
decreasing the risk of respiratory complications.
R45. i.v. boluses of opioids might be considered in the 
immediate (first few hours) postoperative period for more 
rapid pain relief and analgesic titration, and in patients with 
postoperative sedation who are closely monitored.
R46. it is recommended that clinicians avoid using the 
intramuscular route for the administration of analgesics for the 
management of postoperative pain.
Opioid-naïve Adults (strong recommendation, moderate-
quality evidence)
R47. it is recommended not to administer routine basal infusion 
of opioids with i.v. PCA in opioid-naïve adults.
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the opioid in Obese Patients
R48. Postoperative opioids should be used with caution in 
obese patients if necessary.
R49. Encourage a multimodal approach.

Multimodal Analgesia (strong recommendation, high-
quality evidence)
R50. it is recommended that clinicians provide adults with 
acetaminophen and/or nonsteroidal anti-inflammatory drugs 
(NSAids) as part of multimodal analgesia for the management 
of postoperative pain in patients without contraindications. 

Multimodal Analgesia Mode of Administration (strong 
recommendation)
R51. oral route is the preferred route of administration of 
acetaminophen or NSAids to reduce postoperative pain. 
Enteral or i.v. acetaminophen and/or NSAids may be used to 
reduce postoperative pain if oral route is to be avoided

cOX-2 inhibitors (strong recommendation)
R52. Cox-2 inhibitors, such as parecoxib or celecoxib, are 
preferred over nonselective NSAidS as they have a similar 
efficacy yet has significantly less risk for side effects such as:
• gastroduodenal ulceration
• inhibition of platelet aggregation
• renal impairment
R53. it is recommended to avoid long-term use of Cox 
inhibitors in patients with atherosclerotic and cardiovascular 
disease.

nsNsAiDs or cox-2 inhibitors (strong recommendation, 
moderate-quality evidence)
R54. NSAids or Cox-2 inhibitors may be used as preoperative 
dose in patients without contraindications

Paracetamol
R55. Paracetamol can be very useful for alleviating mild 
postoperative pain because it reduces the consumption of 
opioids without major adverse effects.

Gabapentin/Pregabalin (strong recommendation, moderate-
quality evidence)
R56. gabapentin or pregabalin might be used, as a component 
of multimodal analgesia, with caution.
R57. it is recommended to administer a preoperative dose 
of gabapentin or pregabalin, particularly in patients who 
undergo:
• Major surgery or
• Surgeries associated with substantial pain or
• As part of multimodal therapy for highly opioid-tolerant 
patients.

Ketamine (weak recommendation, moderate quality 
evidence)
R58. it is recommended that clinicians consider i.v. ketamine 
as a component of multimodal analgesia in adults for major 
surgeries.
R59. Ketamine might be particularly useful in the management 
of highly opioid-tolerant patients and patients who have 
difficulty tolerating opioids.

lidocaine (weak recommendation, moderate quality 
evidence)
R60. it is recommended that clinicians consider the 
administration of perioperative i.v. lidocaine infusions in adults 
who undergo open and laparoscopic abdominal surgery and 
other surgeries and do not have contraindications.

Dexamethasone (strong recommendation)
R61. it is recommended to administer a single dose of i.v. 
dexamethasone, if not contraindicated, which has the following 
advantages:
• lower pain scores after surgery,
• less postoperative opioid use,
• less rescue analgesia for intolerable pain,
• A longer time to the first dose of analgesic and
• A shorter stay in the postanaesthetic care unit
• reducing the risk of postoperative nausea and vomiting 

Acute Postoperative neuropathic pain (strong 
recommendation)
R62. it is recommended to administer ketamine, opioids 
(including tramadol or tapentadol), and gabapentinoids 
(gabapentin or pregabalin) that are the preferred systemic 
treatment options for acute postoperative neuropathic pain, as a 
rapid onset of effect is needed.

1.1 Use of local and/or topical 
Pharmacological therapies

Surgical Site-specific Anaesthesia (strong recommendation, 
moderate-quality evidence)
R63. it is recommended to consider the administration of surgical 
site-specific (subcutaneous and/or intra-articular infiltration) 
of long-acting local anesthetics for surgical procedures with 
evidence indicating efficacy as part of multimodal analgesia in 
several surgical procedures.
R64. It is recommended to administer surgical site-specific 
peripheral regional anesthetic techniques in adults and pediatric 
patients for procedures with evidence indicating efficacy as part 
of multimodal analgesia.
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intrapleural Analgesia (strong recommendation, moderate-
quality evidence)
R65. it is not recommended to administer intrapleural 
analgesia with local anaesthetics for pain control after thoracic 
surgery as part of a multimodal approach as there are newer 
safer and more effective techniques such as serratus anterior 
plane block, thoracic paravertebral nerve block, and so forth.

local anesthesia indication (strong recommendation, 
moderate quality evidence)
R66. it is recommended to use continuous, local anesthetic-
based peripheral regional analgesic techniques when the need 
for analgesia is likely to exceed the duration of effect of a single 
injection.

clonidine/Dexmedetomidine Administration (strong 
recommendation, moderate-quality evidence)
R67. it is advised to add clonidine or dexmedetomidine as an 
adjuvant for prolongation of analgesia with a single-injection 
peripheral neural blockade which prolongs the duration of 
analgesia and potentially reduces the need for a continuous 
infusion taking into consideration side effects including 
bradycardia and hypotension.

epidural Analgesia (strong recommendation)
R68. it is recommended to administer epidural analgesia after 
major abdominal and thoracic surgery and other surgeries were 
prolonged analgesia is expected to be required.
R69. Epidural Analgesia provides better analgesia than 
intravenous PCA and allows individualization of dosage, 
decreased drug use, and greater patient satisfaction.

Neuraxial Analgesia Administration (strong 
recommendation, high-quality evidence)
R70. it is recommended to offer neuraxial analgesia for major 
thoracic and abdominal procedures, particularly in patients at 
risk for cardiac complications, pulmonary complications, or 

prolonged ileus.
R71. it is recommended to avoid neuraxial administration of 
magnesium, benzodiazepines, neostigmine, tramadol, and 
ketamine in the treatment of postoperative pain.
R72. In the future, separated classification of spinal and epidural 
analgesia is needed, and then more details on the injected 
medications and additives could be added.
R73. it is recommended to appropriately monitor patients 
who have received neuraxial interventions for perioperative 
analgesia.

Organizational structure, Policies, and 
Procedures

Organizational structure (strong recommendation, low-
quality evidence)
R74. it is recommended that facilities in which surgery is 
performed have an organizational structure in place to develop 
and refine policies and processes for safe and effective delivery 
of postoperative pain control.
R75. it is recommended that facilities in which surgery is 
performed provide clinicians with access to consultation with 
a pain specialist for patients with inadequately controlled 
postoperative pain or at high risk of inadequately controlled 
postoperative pain.

Organizational Policies and Procedures (strong 
recommendation, low-quality evidence)
R76. it is recommended that facilities in which neuraxial 
analgesia and continuous peripheral blocks are performed 
have policies and procedures to support their safe delivery and 
trained individuals to manage these procedures.

Hospital Readiness (strong recommendation)

R77. it is recommended that each hospital should have its own 
educational program that educates and continually updates its 
own staff on the benefits and pitfalls of poor pain management.
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Needed steps in saudi Arabia

1. Providing education, training, and materials that 
include audio recordings, videos and messages.

2. Emphasizing and promoting the importance of 
pain management services.

3. Conveying seminars, especially in underprivileged 
areas, like the remote regions, starting by 
anaesthesiologists and pain management staff, 
then other healthcare providers such as physicians 
and nurses, patients should be included as well.

4. Training on the pain assessment tools is the first 
and most important step in pain management.

5. offering fellowships, currently, there is a 
fellowship for pain management which is 
recognized by the Saudi commission for health 
specialities. Nevertheless, the maximum accepted 
number is up to 15 fellows yearly.

6. Arranging competency workshops to enhance the 
performance of pain management staff.

7. implementing auditing tools to assure proper 
application of the services and quality measures.

8. unifying the policy and procedures throughout the 
country.

9. Having a national pain management registry.

10. Adapting national guidelines that can be shared 
across all hospitals.

11. data collection and analysis through cross-
sectional or retrospective studies.

12. data pooling from different hospitals and regions 
would help to determine various obstacles and 
challenges all over the country.

13. determining the limitations such as the availability 
of the medications and other resources, including 
PCA and epidural machines, in addition to qualified 
staff-related issues.

14. developing a quality improvement program that 
can be implemented across (all) the hospital.

15. Producing an electronic questionnaire to assess 
the current status of pain management services. 
The questionnaire should be easy to answer 
and includes number and type of surgeries, pain 
management procedures, and hospital length of 
stay.

16. After conducting the questionnaire, top priority 
limitations could be identified, then suggested 
solutions could be submitted to the administration 
with guidelines and a plan to improve the service 
and implement changes to the current practice.

17. The communication could be done under the 
umbrella of the Saudi Society of Pain Medicine.

18. guidelines would be submitted to the council of 
cooperative health insurance, then to the Ministry 
of Health (MoH) to adapt it.

19. The use of virtual learning tools to educate medical 
staffs and public.
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Discussion

Postoperative pain management is an important 
part of the surgical operations. due to the tissue’s 
trauma during surgeries, postoperative pain might 
be devastating if not properly managed. Proper 
postoperative pain management helps the patient 
to achieve comfort and satisfaction and decrease 
dysfunctionality and morbidity. it also speeds up the 
recovery, shortens the hospital stays, and decreases the 
cost. in 2009, a study compared methods of analgesia 
on more than 5,200 patients after performing various 
surgeries. Patient satisfaction was higher in patients 
who had weekly rotations of their anesthesiologists 
who performed regular evaluation of analgesia status 
and properly managed patient complaints.14

Proper preoperative patient evaluation is 
important to determine the possible risks and to plan 
for the suitable pain management modality. This step 
includes the identification of at-risk patients, the opioid 
status, and the concomitant medication use. Patients 
at high risk of postoperative pain require cautious 
supervision with multimodal approaches. based on 
this evaluation, the pain management modality is 
determined.

A thorough history and physical examination 
should be performed to develop an individually tailored 
pain management plan through a shared decision-
making approach including but not limited to: (1) 
assessment of medical and psychiatric comorbidities; 
(2) concomitant medications; (3) history of chronic 
pain; (4) substance abuse; (5) previous postoperative 
treatment regimens and responses; and (6) acute 
neuropathic pain and its risk factors. As mentioned 
previously, patients should be assessed for opioid 
status in the preoperative optimization stage. in 
addition, patients and families should be informed that 
the use of other central nervous depressants (including 
alcohol) or illicit drugs in combination with opioids 
can result in accidental overdose and death.

Preoperative pain management education plays an 
important role in preparing the patient psychologically 
for the postoperative pain. Psychological factors such 
as anxiety and stress prior to the operation contribute 
to more severe pain after the surgery. Therefore, proper 
patient education about the surgical pain is important to 

reduce this anxiety and correct patient misconceptions 
about pain management. Patients who received 
preoperative pain management education reported that 
pain was less severe during the first postoperatively 
24 hours compared to those who did not receive the 
education.15

in addition, proper patient education has been 
associated with higher patient satisfaction and less 
anxiety. our experts also agreed that patient and 
caregiver education should start as early as the clinic 
visit and continue to the very day of the surgery. Previous 
literature suggested that preoperative education and 
shared goal settings help engage patients and their 
families and had a positive impact on the collaboration 
and the realistic expectations for postsurgical pain 
management.16 The tailored information provided 
to the patient should be customized according to 
patient age, language, and culture to ensure proper 
understanding and avoid any misconceptions about 
pain management. The preoperative education can 
be delivered through several methods including 
face-to-face meeting, a phone call, written papers, 
videos and illustrations, audio messages, or online 
educational information. The Saudi panel of experts 
discussed the content that should be disclosed to unify 
the communication by healthcare staff across the 
Kingdom. Alignment between clinicians and nurses on 
the content of pain education is vital to ensure a single 
dimension of coordination and setting expectations.16

A Canadian study showed that on the 
level of physicians; general practitioners (gPs), 
anesthesiologists and psychiatrists where the main 
members of multidisciplinary teams responsible 
for pain management. Almost 50% only of gPs and 
anesthesiologists were integrated in these teams. While 
only one in five teams had a psychiatrist. Surprisingly 
in this survey, non-physician personnel were more 
involved in multidisciplinary teams of pain management 
including nurses, physiotherapists, and psychologists. 
in this survey, only 77% of multidisciplinary teams 
reported having regular meetings to align their plans. 
However, our panel’s recommendation agreed that an 
interdisciplinary approach will have a positive impact 
on pain management and enhancing function through 
joint planning, problem solving, and exchange of skills 
and knowledge.17
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management, most importantly, the crucial role of 
the patient in this approach and decision. Previous 
literature even suggested having a pain threshold set, 
on a scale between 0 and 10, in agreement between the 
pain management team and the patient.16 individualized 
approaches were proven to have several advantages 
including the reduction of opioid demand and selecting 
the best fit of pain management options. Several 
factors should be accounted for when individualizing 
pain management including type of surgery, age, 
comorbidities, and history of opioid usage.19

The panel were also aligned with the global 
direction of procedure-specific approach to pain 
management. A survey in 2013, reported 25-30% 
less pain when applying a quality management 
system based on a procedure-specific protocol that 
individualized the approach to pain management. 
interestingly, this approach also improved the quality 
of life and postoperative satisfaction of patients.20 
The PROSPECT (PROcedure-SPEcific Postoperative 
Pain ManagemenT) Working group is another 
example of the global directive towards procedure-
specific pain management. The PROSPECT is a 
panel of international anesthesiologists and surgeons 
developing recommendations through weighing the 
risk benefit of each treatment modality in specific 
surgical procedures.11

Preoperative optimization has been suggested as 
a pre-emptive measure that can minimize postoperative 
pain. A meta-analysis of 39 studies showed a significant 
reduction in postoperative analgesic consumption by 
using preoperative administration of non‐steroidal 
anti‐inflammatory drugs (95% CI from −0.61 to 
−0.14), or COX‐2 inhibitors class (95% CI from −0.95 
to −0.33).21 Gabapentin also achieved significant 
reductions in postoperative analgesic consumption 
(95% CI, −1.60 to −0.38).21 However, no significant 
effects were observed using opioids, propionic acids 
or oxicam derivatives.

Several systemic pharmacological agents can be 
used for postoperative pain management. However, 
the selection of these agents depends upon the type of 
pain and patient conditions.

oral administration of opioids is more preferred 
for patients who can use the oral route although both oral 
and i.v. opioids are not significantly different in terms 

despite the advances in our understanding of 
pain mechanisms and nociception, postoperative pain 
management is still challenging. reports showed that a 
substantial proportion of patients undergoing surgeries 
remain undertreated. There are many variables 
that should be determined in the pain management 
strategies (1) the agents used whether opioids or non-
opioids, (2) the route of administration whether oral, 
intravenous, neuraxial, or regional, and (3) the mode 
of management whether patient controlled vs. “as 
needed”.

Pain assessment is an important step towards 
proper postoperative pain management. improving 
the postoperative pain assessment will contribute 
to better postoperative pain management. our 
panel recommended regular assessment of pain as a 
cornerstone of adequate control of postoperative pain. 
There is no global consensus on the optimal frequency 
of pain assessment; however, the frequency may 
depend on several other factors including the location 
and type of surgical procedure. initially after surgeries, 
the frequency of pain assessment is the highest reaching 
up to 4 hours in the first 2 days. Frequency usually 
decreases with longer durations of follow up. The rate 
of adherence to pain assessment is an important aspect 
to ensure the adequacy of pain control.18

in addition, the recent advances in postoperative 
pain management techniques increases the need for 
continuous monitoring. Physicians and staff involved 
in the pain management team should be well-trained 
and educated about the use of the different pain 
assessment scales. The timing and the tools of pain 
assessment are still variable from setting to another 
and from a situation to another. Several validated pain 
intensity scores are currently used in practice, this 
includes the numerical rating scales, the verbal rating 
scale, and the visual analogue scale. Not only does 
the pain assessment include pain intensity but it also 
includes the evaluation of pain radiation, pain quality, 
pain timing, and factors increasing or decreasing the 
pain. The most commonly used tool for pain evaluation 
in adults is the eleven-point NrS. While the flACC 
and CriES scales are recommended for children and 
neonates, respectively.

Experts acknowledged the importance of 
individualized approach to postoperative pain 
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postoperative opioid doses. Multimodal analgesia 
achieves this by making use of the synergistic effects of 
other non-opioid medications as non-specific NSAIDs. 
A retrospective analysis of 1,540,462 arthroplasties 
showed that the number of nonopioid modalities 
employed was inversely correlated with the total dose 
of opioids used post surgically.23

Several non-pharmacological modalities can be 
used as part of the multimodal approach. This includes 
physical modalities such as Transcutaneous Electrical 
Nerve Stimulation (TENS), acupuncture, massage, 
and cold or heat therapy. Physical modalities have 
the advantage that they are relatively safe, therefore, 
they might be considered as adjuvant therapies in 
the multimodal approach. in addition, cognitive 
behavioural modalities as the guided imagery, music, 
relaxation interventions, and hypnosis might be used. 
However, the delivery of these modalities requires 
specialist psychologists, or psychotherapists as part of 
the multidisciplinary pain management team.

As part of the multimodal analgesia, surgical 
site-specific anesthesia can be used. This includes 
the use of subcutaneous or intraarticular infiltration 
of long-acting local anesthetics or extended release 
formulations, according to the nature of the surgery.25,26 
A meta-analysis on patients who underwent open 
abdominal surgeries, showed that patients receiving 
epidural analgesia had faster gut function improvement 
and reduced pain scores compared to patients 
receiving other analgesic methods. lower pain scores 
were reported in 24 and 48 hours on movement and 
at rest.27 Thoracic epidural analgesia administration 
before surgery and up to 3 days after, was found to 
have benefits on the surgical outcome and morbidity in 
these patients.28 PCA has the advantage of proper pain 
control by the patients themselves allowing titration 
of drug doses. Previous studies compared the efficacy 
of iv PCA with PCEA. both modes of administration 
showed effective pain relief with minimal sedation. 
However, PCEA was found to have superior efficacy 
and safety levels compared to iv PCA. A study by liu 
et al found that neuraxial analgesia had no impact on 
rates of mortality after coronary artery procedures. 
in addition, tracheal extubation, less pulmonary 
complications, and cardiac dysrhythmias improved 
with the reduction of pain scores.29

of postoperative analgesia. opioids administration 
should be monitored around the time, particularly, 
during the first 24 hours. Long-acting opioids are not 
advisable for the postoperative period because they 
require dose adjustments and have not been proven 
superior to short acting opioids. Several opioid agents 
can be used for postoperative pain management.

Celecoxib has been used in doses of 200 to 400 
mg and within 30 minutes to 1 hours preoperatively.22 
However, it is contraindicated in patients undergoing 
cardiac surgery owing to the increased risk of 
cardiovascular events. The literature does not provide 
enough data comparing the preoperative celecoxib vs. 
NSAids.

Some non-pharmacologic agents exhibit 
synergistic effects with opioids and therefore, they 
can be effective in reducing the opioid doses. NSAids 
are the effective non-opioid pharmacologic agents 
to reduce postoperative opioid consumptions.23 
Acetaminophen, gabapentinoids (if neuropathic pain 
exists), and low-dose ketamine also have opioid 
sparing effects.

Combining morphine with either the non-specific 
NSAids or the selective Cox2 inhibitors improves 
the pain scores, decreases the postoperative nausea and 
vomiting, sedation, and the duration of postoperative 
ileus. However, non-specific NSAIDs or the selective 
Cox2 inhibitors are contraindicated in the event of 
renal hypoperfusion (particularly in patients with 
clearance of plasma creatinine below 50 ml/min). for 
the treatments of acute postoperative neuropathic pain, 
opioids, anticonvulsant, and antidepressant drugs might 
be used. Some studies also suggest that NSAids might 
be helpful. However, these interventions have limited 
efficacy for the management of acute postoperative 
neuropathic pain.24

Multimodal analgesia is defined as the approach 
of using multiple analgesic medications and techniques 
to target multiple mechanisms of action in the nervous 
system. The multimodal approach makes use of the 
additive and synergistic effects between multiple drugs 
to achieve better pain relief compared to the use of one 
class of medications.

A body of evidence suggests the use of 
multimodal analgesia is effective in postoperative pain 
management. There has been a clinical need to reduce 
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while monitoring the toxic dose.

finally, the experts agreed on several 
improvements that should be implemented to improve 
postoperative pain management in Saudi Arabia. 
These suggestions will increase the hospital readiness 
to manage postoperative pain, will enhance the pain 
management training of the treating physicians, and 
will enhance future research and collaboration in the 
field.

conclusion

After reviewing the existing body of evidence 
on postoperative pain management, the expert 
panel reached a consensus on the underlying 
recommendations. The existing body of evidence 
supports proper patient evaluation, patient education, 
continuous pain assessment, reduction of postoperative 
opioid use, and the use of multimodal approaches for 
postoperative pain management. However, the choice 
of the components of the multimodal approach is still 
variable according to the type of surgical procedure, 
patient preference, and the setting.
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According to previous literature, the panel 
highlighted the possible side effects of magnesium 
sulphate such as bradycardia and hypotension along 
with the lack of enough data related to neurotoxicity, 
headache, disorientation, and sedation. Although 
midazolam is not preferred in peripheral nerve blockage, 
there is a controversy around its possible neurotoxicity 
from intrathecal and epidural administration.30 
Tramadol also showed no clinical effect when used 
with local anesthetics in peripheral blockage,31 and 
previous recommendations advised against the routine 
use of it as an adjuvant.30 The dose dependant effect 
of neuraxial ketamine and its known psychotomimetic 
adverse events are the main reasons for avoidance of 
its use in postsurgical pain management.32

The panel stressed on the importance of close 
monitoring of local anesthetics in perioperative pain 
management due to their possible side effects and avoid 
potential toxicity. data of previous literature does not 
support the use of intrapleural analgesia during thoracic 
surgeries owing to the risk of systematic absorption and 
toxicity. in addition, if intrapleural analgesia with local 
anesthetics is done as part of the multimodal approach, 
continuous monitoring for toxicity is required.33

As part of the multimodal analgesia, subcutaneous 
and/or intraarticular infiltration of long-acting local 
anesthetics can be used. Evidence on the efficacy of 
local anesthetic infiltration is not conclusive. Some 
studies showed evidence of clinical benefit in surgeries 
as total knee replacement, arthroscopic knee surgeries, 
cesarean section, laparotomy, and hemorrhoid surgery 
while other studies showed no significant benefit.25,34 
for infants undergoing circumcision, topical 
anesthetics should be combined with nerve blocks 
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Abstract

coronavirus disease (coVid-19), caused by the SArS-coV-2 virus, has become a pandemic 
that impacts pediatric patients, especially in pediatric anesthesia. The increase of coVid-19 cases 
in pediatric, diverse clinical manifestations, morbidity, and mortality in pediatric patients. The risk 
of virus transmission encourages anesthesiologists to provide pediatric anesthesia adjustments. 
The health care professional’s safety, perioperative procedures, anesthesia management, and 
pain management, both intraoperative and postoperative, become a great challenge for the 
anesthesiologist. The authors will present a review of the adaptation of pediatric anesthesia in the 
coVid-19 pandemic era. This review aims to provide an overview of the impact and adjustments 
made in the coVid-19 pandemic era to reduce the risk of viral transmission to healthcare 
professionals, especially those performing pediatric anesthesia.

Keywords: pediatric anesthesia; coVid-19; anesthesia management.

Introduction

The mysterious pneumonia was first reported in Wuhan, China, in December 2019. Clinical 
manifestations of this pneumonia range from asymptomatic to breathing failure. in January 
2020, SARS-Cov-2 was identified as the cause of pneumonia, and the disease is referred to as 
coVid-19. SArS-cov-2 is transmitted by human-to-human contact through a droplet.1 in a short 
period, the outbreak spread to various parts of the world, and on March 11, 2020, the world Health 
organization established it as a pandemic outbreak.

coVid-19 is not only infecting the adult population but also the pediatric population. 
Although the total case of coVid-19 in the pediatric population is lower than the adult population, 
the number of coVid-19 in pediatrics is increasing. pediatric patient with coVid-19 generally 
has milder clinical manifestations than the adult. close contact with adult patients suspected to 
become coVid-19 transmission in pediatric.2 Asymptomatic pediatric patients may also have 
a role in coVid-19 transmission. The center for disease control and prevention recommends 
restrictions on contact between children with adulthood or those with comorbid diseases.3

1 departemen of Anestesiologi & intensive care, faculty of Medicine, Lambung Mangkurat University, Ulin General 
Hospital, Banjarmasin, indonesia.

2 department of Anesthesiology and intensive care, faculty of Medicine, Brawijaya University, dr Saiful Anwar General 
Hospital, Malang, indonesia.

* Mailing address of the corresponding author: Mahendratama p. Adhi, departement of Anestesiologi & intensive care, 
faculty of Medicine, Lambung Mangkurat University, Ulin General Hospital, Banjarmasin, indonesia. Telephone number: 
+62812-4290-0096. E-mail address: mahendratama@gmail.com/jurnal.anestesi@gmail.com



20 MAHENdrATAMA p. AdHi et. al

The high risk of coVid-19 transmission has a 
major impact on other health care services, including 
surgical services. A droplet from crying and coughing 
pediatric patients with coVid-19 potentially causes 
the spread of the SArS-coV-2. Anesthesia and 
surgery may result in the formation of aerosols. 
Anesthesiologists are at a high risk of exposure by 
performing airway management, positive pressure 
ventilation using facemasks, endotracheal intubation, 
extubation, and exposure to oral secretions.4

COVID-19 Epidemiology in Pediatric 
Population

The COVID-19 in pediatric patients was first 
reported on January 20, 2020, in Shenzen, china. At 
the beginning of the outbreak, the data of coVid-19 in 
pediatric is limited due to the limited virus screening.3 in 
the United States, the number of confirmed COVID-19 
in pediatric was 7.3% of the total cases on August 3, 
2020.5 in indonesia, the number of coVid-19 in 
pediatric aged 0-5 years old is 4,880 (2.4% of the total 
cases) with 67 deaths (0.8% of the total deaths) and 
ages 6-18 years old by 14,437 (7.1% of the total cases) 
with 92 deaths (1.1% of the total deaths).6

Clinical Manifestations of COVID-19 in 
Paediatrics

SArS-coV-2 is one of seven types of coronavirus 
that infect humans. SArS-coV-2 enters the cell 
through AcE-2 receptors in the mucosal membranes, 
especially in the airway. Transmission occurs both by 
direct inhalation and indirect exposure through the 
mucosal membranes of the eyes, nose, and mouth.1,7

clinical manifestations of coVid-19 vary 
from asymptomatic to breathing failure. Severe 
respiratory failure in coVid-19 is associated 
with the hyper-inflammatory syndrome. Cytokine 
storms in coVid-19 infections can cause excessive 
inflammation.8,9 clinical symptoms of coVid-19 in 
pediatric are generally milder than in adult patients. 
The symptoms often overlap with other symptoms 
of other viral infections. Systemic symptoms of 
coVid-19 include fever, malaise, fatigue, headache, 
and myalgia. The respiratory system symptoms include 

coughing, shortness of breath, nasal congestion, sore 
throat, and colds. other symptoms, such as diarrhea, 
vomiting, nausea, and abdominal pain can also occur. 
The clinical examination usually found desaturation 
of Spo2< 92%, tachypnea, nasal flaring, cyanosis, 
retraction, rhonchi/wheezing, tonsil enlargement, rash, 
conjunctivitis, and mucocutaneous infection.8

The whole blood tests usually indicate leukopenia, 
normal leukocytes, thrombocytopenia, variable 
absolute lymphocyte count, increased blood sediment 
rate in most cases, normal to increased c-reactive 
protein (crp), normal or elevated procalcitonin levels 
in the severe phase. At the roentgen thorax examination, 
obtained a normal picture, mild to severe pneumonia. 
chest X-rays reveal bilateral opacity with peripheral, 
sub-pleural, and consolidated parts distribution. in 
several cases, pleural effusion may be found. A small 
and large picture of plaque and interstitial changes in 
the peripheral area at the initial cT-scan examination 
is reported. in severe conditions, cT scans show 
bilateral multiple ground-glass opacities, infiltrates, 
and consolidations.8

The criteria of coVid-19 in pediatric patients 
can be found based on epidemiological history and 
clinical symptoms. Anamnesis on epidemiological 
history focused on the last two weeks, consisting of 
travel history or living in the local transmission area, 
history of contact with patients who have traveled 
from the local transmission area and have symptoms of 
fever and respiratory distress, a history of close contact 
with confirmed or suspected patients of COVID-19, 
the absence of clinical symptoms such as fever, airway 
infections leading to suspicion of coVid-19, the inside 
of a cluster confirmed or suspected of COVID-19, and 
a baby born to a confirmed or suspected mother of 
coVid-19. However, the gold standard for coVid-19 
diagnosis was the polymerase chain reaction (pcr) 
test.8,10

Morbidity and Perioperative Mortality of 
Pediatric with Covid-19

Surgery in patients with coVid-19 increases 
morbidity and mortality of patients. A retrospective 
study that analyzed the postoperative outcomes of 
34 patients with SArS-coV-2 infection showed that 
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all patients had pneumonia-related to coVid-19 
immediately after surgery, 15 patients needed intensive 
care, and 7 of them died. older patients, patients with 
comorbidities, and patients undergoing complex 
surgeries usually require intensive care Unit (icU) 
admission and management.11

A cohort study involving 235 hospitals from 
24 countries analyze 1,128 coVid-19 patients who 
underwent surgery (835 cases of emergency surgeries 
and 280 elective surgeries) reported a mortality rate 
of about 23.8% in the first 30 postoperative days. 
complications of pneumonia occurred in 577 cases 
(51.2%), and the mortality rate was 38.0% at 30 days. 
Based on these reports, several recommendations 
were made to postpone any non-urgent surgery in 
coVid-19 patients.12

Impact of Pediatric Surgery Services in 
COVID-19 Pandemic Era

The coVid-19 pandemic threatens populations 
that are susceptible to infection with coVid-19, 
as well as the pediatric population. Because of that, 
the surgery services must be classified base on the 
procedure urgency. in some countries, as of March 
2020, all elective, semi-elective, and outpatient 
surgical procedures are postponed due to diverting 
existing resources to treat coVid-19 patients and 
reducing the risk of SArS-coV-2 infection.13,14 Some 
emergency surgery such as orchiopexy in pediatrics 
still can be performed to reduce the risk of infertility 
and malignancy of the testicles.13,14

Special approaches and strategies are needed to 
address the impact of postponing surgery due to the 
risk of coVid-19 transmission. Surgical services 
between pediatric patients with coVid-19 and 
those who are not exposed must be separated. for 
regions with high prevalence and local transmission 
of coVid-19, elective surgery services can be 
performed only after performing rigorous screening 
with pcr testing, clinical symptoms, and contact 
history/epidemiology.16,15 Several factors, such as the 
availability of pcr tests, human resources, adequacy 
of personal protective equipment (ppE), the number of 
treatment beds available, and icU availability, should 
be considered.16

Specific guidelines are needed by the health care 
team who treat pediatric patients with coVid-19.17 
All departments must develop policies and protocols 
for suspected or confirmed COVID-19 patients to 
obtain the best outcomes for patients and prevent viral 
transmission to the health care professionals.18

The Safety of Health Care Team

The health care team’s safety can be obtained 
by making good planning, proper use of personal 
protective equipment (ppE), and good communication. 
The health care team performing pediatric anesthesia 
with coVid-19 usually consist of experienced 
anesthesiologists, junior anesthesiologists, nurses, 
and technicians who can check the equipment and 
the operating room’s needs. Senior anaesthesiologist 
can lead the team. The team member should not 
have comorbidities or are at high risks of infection. 
All health care teams should wear ppE, including 
waterproof dresses/gowns covering the entire body or 
hazmats, goggles, face shields, N95 masks, and short 
and long gloves.

Operating Room Preparation

The operating room of confirmed or suspected 
coVid-19 patients must be separated from the non-
coVid-19 operating rooms.19 operating rooms 
should be negatively pressurized with adequate ppE 
availability. with an exhaust fan, the room needs about 
30 minutes to negatively pressurized.20 Air exchange 
cycles should be done at least 25 times per hour if the 
room is not negatively pressurized.21 An air exchange 
up to 15 times per hour can eliminate contaminants up 
to 99% within 20 minutes after the aerosol release.22 
Equipment that is not needed should be removed 
from the operating room to prevent viruses’ spread 
and contamination. The number of the team inside the 
operating room should be limited. during intubation and 
extubation, nurses and surgeons should stay outside the 
operating room. Anesthetic trolleys should be placed 
in corridors outside the operating room. The monitor 
screen should be covered with transparent plastic.21,22 
disinfection and sterilization of the operating room is 
carried out immediately after surgery in confirmed or 
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suspected cases of coVid-19. Sterilization includes 
routine disinfection of all equipment in the operating 
room, ultraviolet radiation, disinfectant sprays, and 
floor mopping.17

Perioperative Procedures

Confirmation of COVID-19 suspected-pediatric 
patients should be done regularly. in non-emergency 
cases, PCR examination should be done first. The 
operation can be postponed if the result is positive 
for coVid-19. for emergency and urgent cases on 
coVid-19 suspected patients, surgical procedures are 
performed with the coVid-19 protocol.23,24,25 during 
the patient’s transfer to/from the operating room and 
vice versa, the patient must use a surgical mask while 
the accompanying team uses the N95 mask.26

Premedical Procedure

Before surgery, pediatric patients often 
experience anxiety and psychomotor agitation, crying, 
screaming, and other behaviours. These behaviours 
are potentially causing droplets and respiratory 
aerosols formation. Therefore, adequate pre-operative 
anxiolysis may lower the risk of transmission in health 
care professionals. patients are recommended to 
receive oral or intravenous premedication before the 
patient is transferred to the operating room. Midazolam 
or clonidine is effective as pre-operative ankylosis in 
pediatrics. intranasal premedication should be avoided, 
as it can stimulate sneezing and coughing. parental 

attendance is not recommended due to the risk of viral 
transmission.27,28 intravenous accesses must be secured 
before entering the operating room. intravenous 
cannulation can trigger anxiety in pediatrics. Because 
of that, the use of intravenous cannulation must 
be considered. Topical anesthesia (EMLA) can be 
administered 30-60 minutes at the injection area before 
the intravenous line is installed.28,25

Intra-Anesthesia Procedures

Aerosol Barrier

induction, positive pressure ventilation, suction, 
and intubation result in the formation of aerosols. 
Several modifications to anesthesia techniques were 
made in pediatric patients to reduce coVid-19 
transmission, such as the use of a barrier with transparent 
plastic or aerosol box during anesthesia procedures 
(Table 1). Transparent clear plastic can be placed over 
the patient’s body, covering the patient’s head to the 
sternum (figure 1). Simulation of using three layers 
of transparent plastic barrier in mannequins (the first 
plastic is placed under the patient’s head covering the 
operating table, the second plastic covers the neck to 
the chest, and the third plastic covers the head up to the 
patient’s sternum) can reduce contamination around 
the patient.29 The use of aerosol boxes became popular 
at the beginning of the pandemic. Aerosol boxes are 
transparent acrylic that covers the patient’s head and 
shoulders, with access or holes for intubation and 
assistance. However, the use of an aerosol box slows 
down the duration of intubation. Besides, the holes 

Fig. 1 
The use of transparent plastic 
in an aerosol barrier. The 
installation can be done vertically 
with a barrier to form a tent 
(A) or horizontally by placing 
it directly covering the patient’s 
head (B). The anesthesiologist’s 
hand is under a plastic barrier.
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Table 1 
Modification of pediatric anesthesia management during COVID-19 pandemic

Procedure Aerosol prevention Minimize exposure

Pre-operative · prevent patients from crying: premedication with 
ancyolithic (oral midazolam or iV if the infusion 
has been attached), installation of intravenous 
cannula before entering the operating room 
(administration of topical local anesthesia before 
performing the venous injection, the technique of 
distraction with video, games).

· if possible, postpone the surgical procedure 
until the acute phase is handled.
· Using complete ppE during the procedure 
and donning according to the protocol

Induction-intubation 
(anesthesia)

· iV induction with rSi technique.
· Avoid providing positive pressure ventilation. 
if needed, use the minimum volume of tidal 
ventilation.
· Two people carry out ventilation. one holds 
and closes the facemask, and the other provides 
ventilation.
· Avoid administration of High flow.
· intubation is carried out after the onset of muscle 
paralysis is reached and adequate.
· intubation with conventional or video 
laryngoscope according to the skill
· Use ETT with cuff/micro cuff, ETT fixation 
well, connection to the anesthetic circuit should 
be good. prevent ETT disconnect to anesthesia 
circuitry.
In case of unexpected intubation difficulties, LMA 
can be used.
· Mechanical ventilation considering pulmonary 
protection: low tidal volume 5-6 ml/kg Bw, breath 
frequency is increased to maintain vital minute 
ventilation. Peak airway pressure ≤ 30 mmHg

· Use complete ppE during the procedure.
· The action is carried out in a negative 
pressurized operating room or room with a 
gas exchange of at least 15 times per hour.
· Staff restrictions inside the operating room.
during intubation action, only the anesthesia 
team is in the operating room.
· Use aerosol barrier: transparent plastic, 
aerosol contact HME filter usage, virus filter/
HEpA

Extubation · prevent cough and laryngeal spasm during 
extubation by doing: deep extubation, 
administration of propofol 0.5 mg/kg, or lidocaine 
iV 3 minutes before extubation.
· deep extubation is performed after the patient is 
spontaneously deprived and adequate saturation.
· The liquid in the oropharynx is cleaned /suction 
by using a suction closed system first before 
extubation.

· during the extubation, only the anesthesia 
team is inside the operating room using 
aerosol barriers during extubation.
· if oxygen supplementation is required, 
provide it with low flow.
· installation of surgical masks to the patient 
immediately after extubation.

Postoperative · recovery is performed in the operating room. · Transport the patient to the treatment room 
using aerosol barriers.
· Doffing, PPE release according to the 
protocol, decontamination of officers, and 
operating room.

iV: intravenous, ppE: personal protective Equipment, rSi: rapid sequence induction, ETT: endotracheal tube, LMA: laryngeal mask 
airway, HME: heat and moist exchange filter
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can cause personal protective equipment damage.30 
Simulation of exposure to airborne particles by 
comparing barrier, barrier using plastic, aerosol boxes, 
aerosol boxes equipped with gas exchange moisturizer 
filters, and active suction when patients cough showed 
higher airborne particles in aerosol boxes compared 
to without barriers or plastic barriers. The lowest 
exposure is reported in aerosol boxes equipped with 
gas exchange moisturizer filters with active suction.31

Intubation

intubation should be performed by an experienced 
anesthesiologist. ideally, intubation is done using 
video laryngoscopy to decrease the risk of exposure. 
Video laryngoscope minimizes direct contact between 
anesthesiologists and patients. for the patients, a video 
laryngoscope reduces the risk of trauma in pediatric 
patients.32,33 The use of cuffed endotracheal tubes (ETT) 
is recommended to avoid airway leakage and repeated 
intubation. ETTs with micro cuffs are recommended 
in patients under six years old, while ETTs with 
standard cuffs are recommended in patients over six 
years old. The use of cuffed ETT in pediatric patients 
is considered safe, with no significant differences 
compared to uncuffed ETT base on the parameters 
such as incidence of coughing during extubation, 
complications of stridor, and hoarseness.34,35

intravenous induction is recommended 
because inhalational induction using high fresh gas 
flow increases the risk of aerosol formation. Pre-
oxygenation is carried out with low oxygen flow. It 
is recommended to perform rapid sequence induction 
techniques. However, in infants with severe pulmonary 
disorders, this technique is difficult due to the risk of 
hypoxemia. Technical adjustments can be made by 
providing positive pressure ventilation. in this case, 
positive pressure ventilation is performed by two 
operators: one holding a face mask and closing it to 
the patient’s face to prevent leakage and the other 
providing ventilation. Adequate ventilation can be 
given by observing the chest rise.36,34

intubation can be performed after achieving 
adequate block.28 Cuff of the ETT is inflated 
immediately after successful intubation. The success 
of intubation can be assessed using a capnograph and 

visualization of symmetrical chest rise. Auscultation 
with a stethoscope is challenging to do due to 
barriers.36,34

In unexpected intubation difficulties, airway and 
ventilation management can be achieved using second-
generation laryngeal mask airway (LMA) (LMA 
supreme, LMA pro-seal, i-gel LMA Simulations of 
cough mannequin models with LMA showed minimal 
aerosol spread.36,37 LMA also reported produces 
successful airway management in pierre-robin, 
Treacher-collins, and Goldenhar syndrome. LMA 
installation can prevent excessive airway equipment 
use, minimize the risk of trauma and obstruction 
of the airway due to bleeding or edema, and ‘can’t 
intubate can’t ventilate’ scenarios. LMA pro-seal with 
spontaneous and controlled ventilation can be used for 
many pediatric surgical procedures except for major 
abdominal surgery.38

Intra-operative anesthesia maintenance

The connection between ETT and the circuit 
should be ensured to be tightly attached.25,22 To reduce 
the risk of exposure to contaminants, Heat and Moisture 
Exchange Filters (HME filters) are placed between 
circuits and face mask/ETT/LMA during anesthesia 
(figure 2A). HME can filter airborne particles (size 0.3 
microns or more) up to 99.995%.39 However, HME 
filters can cause a dead space in neonates and infants, 
resulting in the risk of hyperventilation with severe 
hypercapnia. The filter should be adjusted to the dead 
space and the range of tidal volume requirements.28 in 
patients with a weight greater than 5 kg, HME filters 
with a dead space of 10 ml can be used with a minimum 
tidal volume of 30 ml. To protect the anesthesia 
machine from exposure to airborne particles, a High-
Quality Mechanical Viral filter (HQMVf)/HEpA 
filter between the end of the expiration tube with 
the anesthesia machine (figure 2A) can be used. The 
placement of this filter does not affect the dead space. 
These filters should be disposable because moisture 
can block the filters.39

Mechanical ventilation during anesthesia should 
follow a lung-protective strategy by using a low tidal 
volume of 5-6 ml/kg Bw, increasing the breathing 
frequency to maintain adequate ventilation, and 
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maintaining peak airway pressure < 30 cmH2o.36

Extubation

coughing, holding breaths, and laryngospasms 
often occur in pediatric patients while performing 
extubation. The handling of laryngospasm with 
positive pressure ventilation results in the formation 
of aerosols. deep extubation is an option to avoid 
the incidence of coughs and laryngospasms. Also, 
intravenous anesthesia at the end of anesthesia using 
dexmedetomidine40, propofol 0,5 mg/kg shortly 
before extubation, or lidocaine 1.5 mg/kg Bw three 
minutes before extubation may reduce the incidence 
of coughing and laryngospasm during extubation.41,42

Before deep extubation, make sure that 
spontaneous ventilation and adequate saturation 
are achieved. The oropharynx should be adequately 
suctioned using closed system suction.36 Antiemetics 
can be administered to prevent vomiting. Extubation 
is carried while using adequate aerosol barriers. 
After extubation, oxygen supplementation can be 
administered through a facemask with low oxygen 
flow.28

Post-Anesthesia Recovery and 
Administration

post-anesthesia recovery is performed in the 
operating room. The anesthesiologist should monitor 
airway status and oxygen saturation. Surgical 
masks are used on patients, and where possible 
aerosol barriers are retained to prevent the risk of 
contamination. A multimodal approach can be used to 

avoid hypothermia, agitation, and postoperative pain.28

post-surgery, patients can be transferred to a 
negatively pressurized isolation room if the patient is 
in good condition. during the transfer to the treatment 
room, the patient should wear a surgical mask. if the 
patient intubated, oxygen supplementation can be done 
with a type d mappleson circuit while using an HME 
filter between the elbow connector and the mappleson 
(figure 2 B). During the transfer, transparent plastic 
can be used as a barrier to cover the patient’s head.36

Regional Anesthesia in Paediatrics

regional anesthesia is a suitable technique for 
a patient suspected or confirmed COVID-19 because 
it can avoid aerosols’ spread.43,44 The use of regional 
anesthesia techniques in pediatrics has several 
advantages, including 1) reduce the need for opioids, 
2) reduce the incidence of postoperative vomiting and 
nausea, 3) reduce postoperative pain and adequate 
postoperative pain management, 4) and lower 
respiratory system complications. regional anesthesia 
in pediatrics can reduce the length of treatment in the 
hospital and is often used as an anesthetic option for 
outpatient surgery.45,46

caudal epidural, spinal, and peripheral nerve 
block can be used as sole anesthesia techniques or 
in combination with general anesthesia.47,48,49 caudal 
and spinal epidural techniques can be viable options 
in premature infants at risk of apnea after general 
anesthesia.50 catheter placement in both neuraxial 
and peripheral nerve block provides a long duration 
of anesthesia and becomes access to local anesthesia 
agents for postoperative pain management.45,51

Fig. 2 
HME filter placement and virus filter/HEPA. HME filters are installed between the anesthetic circuit and facemask/ETT/LMA before 
the elbow connector, and the virus filter/HEPA filter is installed at the end of the expansive tubing leading to the anesthesia machine 

(A). The HME filter is mounted on a type D mappleson, placed before the elbow connector (B).
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The controversy over nerve block in pediatric 
patients relates to when the block should be done, 
whether the patient is conscious or unconscious. The 
advantage of performing this procedure in conscious 
patients is that it can early detect complications of 
systemic toxicity of local anesthesia, reducing the risk of 
intraneural injection and nerve damage. psychological 
factors such as fear and anxiety in pediatric patients are 
inhibitive for nerve block techniques. pediatric patients 
with older age have better psychological tolerance. 
However, the use of ultrasound imaging guidelines and 
peripheral nerve stimulation when performing nerve 
blockades can reduce the risk of such complications in 
sedated pediatric patients.49

regional techniques of both neuraxial anesthesia 
and nerve blockade are more likely to be performed. 
The selection of regional anesthesia techniques should 
be taken properly. conversion from regional anesthesia 
to general anesthesia should be avoided. in epidural 
anesthesia, continuous administration of the regimen 
through an epidural catheter is recommended. The 
use of supraclavicular brachial plexus block should 
be closely considering the risk of respiratory function 
disruption. perineural catheter installation should be 
considered on a case-by-case basis, as it will require 
more frequent contact by health care professionals 
in the treatment of postoperative pain. However, 
the perineural catheter has the advantage of being 
an opioid-sparing effect in patients with respiratory 
system morbidity.45,46

Postoperative Pain Management

The analgesic modality in pediatric 
patients is given based on the intensity of pain 
caused by surgery. in mild pain, Non-Steroidal 
Anti-Inflammatory Drugs (NSAIDs) or 
paracetamol can be administered. in moderate 
to severe pain, multimodal analgesia can be 

used by administering NSAids or paracetamol 
combined with opioids, local anesthesia 
infiltration in surgical wounds, or with regional 
analgesia techniques.52

The use of NSAids in coVid-19 patients is still 
controversial. The use of NSAids, mostly ibuprofen, 
is presumed to increase the expression of AcE2 
receptors as the entry pathway of the SArS-coV-2 
infection.53 However, some studies show that the use 
of NSAids is not associated with increased mortality 
of coVid-19 patients.54,55

Summary

coVid-19 affects not only the adult 
population but also the pediatric population. clinical 
manifestations of coVid-19 in pediatrics are milder 
than in adulthood but may have a role in spreading the 
SArS-coV-2 infection. coVid-19 outbreak affects 
anesthesiologists, especially in pediatric patients who 
require surgery. Anesthesia, airway management, 
intubation, and extubation are risks for causing aerosols. 
pediatric characteristics differ from adult patients, 
especially pediatric, the psychological responses to 
surgery. Anxiety, fear, and crying are often present in 
pediatric patients, which increases the risk of exposure 
to contaminants in anesthesiologists. New adaptations 
of anesthesia are needed to treat pediatric patients 
who will undergo surgery to prevent coVid-19 
transmission to anesthesiologists and other health care 
professionals while paying attention to patient safety. 
coVid-19 is a new disease, and information about 
this disease will continue to develop. Thus, the new 
guidelines and new adaptation techniques of pediatric 
anesthesia may change according to new developments 
and knowledge about the coVid-19 disease.
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abstract

Background: Ropivacaine is a levo-isomer of bupivacaine, with better safety profile. Data 
are sparse for use of ropivacaine in spinal anesthesia for abdominal hysterectomy and effect of 
adding dexmedetomidine to it is also not much reported. This study was designed to assess the 
clinical efficacy of isobaric ropivacaine 30 mg in spinal anesthesia for abdominal hysterectomy and 
the effect of adding 5 µg of dexmedetomidine to ropivacaine was also evaluated.

Methods: in this prospective, randomised double blind, comparative study, 90 patients of 
American Society of Anesthesiologists(ASA) grade I-II, aged between 30-60 years, weight 40-80 kg 
and height >140cm, posted for elective abdominal hysterectomy in spinal anesthesia were randomly 
divided into two groups; Group R(n=45): patients received 4 ml of 0.75% ropivacaine (30 mg) and 
Group RD(n=45): patients received 4ml of 0.75% ropivacaine (30 mg) + Dexmedetomidine(5 
µg). The sensory–motor block characteristics, hemodynamic profile, postoperative analgesia and 
adverse effects were recorded and compared.

results: both groups were statistically comparable regarding vital parameters. Time to sensory 
block regression to S1 was significantly longer in group RD (285.03±39.03 min) as compared to 
group R(238.49±32.909min) (p<0.001). Time to first rescue analgesic was significantly longer in 
group RD (278.71±38.48min) as compared to group R(224.97±42.43min) (p<0.001). Duration of 
motor block (time to regression to B0) was significantly longer in group RD (295.42±39.60 min) as 
compared to group R (252.68±33.69 min) (p<0.001).

Conclusion: Addition of 5µg of dexmedetomidine to 4ml of 0.75% Ropivacaine administered 
intrathecally to patients undergoing total abdominal hysterectomy results in a prolongation of 
sensory block, motor block and duration of analgesia when compared to Ropivacaine alone. The 
addition of dexmedetomidine 5µg does not result in any increase in adverse effect.

Keywords: isobaric ropivacaine; dexmedetomidine; Spinal Anesthesia; Abdominal 
Hysterectomy.
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introduction

Spinal anesthesia is an established mode of 
anesthesia for lower abdominal surgeries because 
it blunts the “stress response” to surgery, decreases 
intra-operative blood loss and lowers the incidence 
of postoperative thromboembolic events.1-3 Many 
techniques and drug have been tried to calm the 
patients and eliminate the anxiety component during 
regional anesthesia.4 Subarachnoid block (SAB) has 
inherent advantages like intense motor and sensory 
blockade with faster onset, good relaxation, reliability, 
avoidance of side effects of multiple drugs used in 
GA, no postoperative respiratory depression, nausea, 
vomiting and drowsiness.

ropivacaine shares many physiochemical 
properties with bupivacaine but has shown a better 
safety profile over bupivacaine due to the reduced central 
nervous system and cardiac toxicity.5,6 recent clinical 
data have shown that ropivacaine is clinically effective 
and safe for regional anesthetic techniques with good 
tolerability. ropivacaine has been successfully used 
in spinal anesthesia for caesarean section, urological 
surgery and lower limb orthopedic surgery. However, 
there is scarcity of data in which ropivacaine has been 
used in spinal anesthesia for abdominal hysterectomy 
in which the surgery is more extensive, needing 
more relaxation than above mentioned surgeries. 
local anesthetic when used alone is associated with 
short duration of action. various adjuvants have 
been used intrathecally to improve the quality and 
duration of the spinal anesthesia along with better 
postoperative analgesia like epinephrine, neostigmine, 
midazolam, ketamine, opioids and alpha-2 receptor 
agonists (clonidine, dexmedetomidine).7-9 when 
dexmedetomidine is added to intrathecal ropivacaine 
better clinical profile was noted as compared to 
ropivacaine alone. No study comparing the efficacy of 
ropivacaine 4ml of 0.75% versus ropivacaine 0.75% 
plus 5µg dexmedetomidine in spinal anesthesia has 
been conducted to our knowledge. Therefore, the 
aim of the current study is to compare 4 ml of 0.75% 
ropivacaine alone and 4ml of 0.75% ropivacaine 
with 5µg dexmedetomidine in spinal anesthesia for 
abdominal hysterectomy regarding sensory and motor 
block characteristics, success rate, postoperative 
analgesia, hemodynamic profile and complications.

Methods

After approval from the institutional ethical 
committee and obtaining Clinical Trials registry- 
India (CTRI/ 2017/11/010704) registration, this 
randomised, double blinded, comparative study was 
conducted in the department of Anesthesiology at 
our institute. 90 patients with 45 in each group having 
American Society of Anesthesiologists (ASA) grade 
I-II, aged between 30-60 years, weight 40-80 kg and 
height >140cm, posted for abdominal hysterectomy 
under spinal anesthesia were included in the study. 
The exclusion criteria included patient’s refusal, 
contraindication to regional anesthesia, history of 
significant co-existing diseases (like ischemic heart 
disease, hypertension, diabetes, psychiatric illness & 
thyroid disease), impaired renal functions, severe liver 
disease, morbid obesity and allergy to study drugs.

This study was conducted in a prospective 
randomised double blind fashion. All patients under 
study were subjected to a detailed pre-anesthetic 
examination and investigations were carried out during 
this evaluation. Patients who fulfill inclusion criteria 
were enrolled in the study. They were randomly divided 
into two groups of 45 patients in each group using 
sealed envelope technique Group r (ropivacaine) 
(n=45) consisted of patients who received 4ml (30mg) 
of 0.75% Isobaric Ropivacaine hydrochloride. Group 
RD (Ropivacaine-Dexmedetomidine) (n=45) consisted 
of patients who received 4ml (30mg) of 0.75% 
isobaric ropivacaine with 5µg dexmedetomidine 
hydrochloride (0.05ml).

The study solutions were prepared in 5 ml 
syringe by an anesthesiologist who also performed 
the subarachnoid block and was not involved further 
in the study. in Group rd, dexmedetomidine 100µg 
was taken in insulin syringe (1ml=40 part=100 µg) and 
2 parts (5µg) instilled in 5cc syringe containing 4ml 
ropivacaine so resulting volume was 4.05 ml (Same 
volume of drug was not prepared by adding saline as it 
can change the baricity of solution).

The anesthesiologist who was conducting the 
study and recording all data, was not aware of group 
allocation. patients, surgeons and postoperative nurses 
were also not aware of group allocations.

Patients were preloaded with 10 ml/kg Ringer 
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lactate via 20G peripheral iv cannula and injection 
of midazolam 1 mg i.v and injection of ondansetron 
4 mg i.v were given as pre-medication. Patients were 
monitored with non-invasive blood pressure (Nibp), 
heart rate (Hr) and peripheral oxygen saturation 
(Spo2). After taking full aseptic precautions spinal 
puncture was done using 25 G quincke spinal needle in 
L3-L4 or L4-L5 space via midline approach in lateral 
position and drugs were injected in subarachnoid space 
as per group allocation.

The end time of intrathecal injection was 
considered as “time 0” for further data recording. 
The motor block was assessed using the Modified 
Bromage Score with No motor block = 0, Inability to 
raise extended legs = 1, Inability to flex knees = 2 and 
Inability to flex ankle joints = 3.

Sensory-motor block assessment (using spirit 
soaked cotton swab) was started 3 min after spinal 
injection (zero time) and repeated every 2 min 
thereafter till 11min (3, 5, 7, 9 and 11min). SBP, DBP, 
HR, SPO2 were recorded every 3 min till 15 min then 
every 10 min till the end of surgery.

The onset time of sensory block was defined as 
the time between injection of intrathecal anesthetic 
and absence of sensation at T6 dermatome level. The 
highest level of sensory block (peak sensory level) and 
time to reach peak sensory level, the maximum motor 
block (Maximum Bromage score) and onset time of 
motor block (time to reach maximum Bromage score), 
the durations of motor block from the end of spinal 
injection to complete motor recovery (bromage score 
0) and sensory block from end of injection to sensory 
regression to S1 and duration of analgesia to first pain 
were recorded.

Surgery was allowed to commence after spinal 
anesthesia if T6 sensory level and bromage score of 
2 or 3 were achieved. If not achieved in 11 minutes 
after SAb than the case was converted to GA and 
declared as failed case. intra-operatively if patient 
complains of pain, supplementation in the form 
of ketamine /propofol /fentanyl was given. If pain 
continues, case was converted to GA with intubation 
and declared as failed case. if Sbp falls below 90 mm 
of Hg it was considered as hypotension and 6 mg inj. 
mephentermine was given; if HR falls below 60 beats/
min it was considered as bradycardia and 0.4 mg of 

atropine was given. if nausea and/or vomiting occur, 
inj. ondansetron 4mg was given. 

Other complications like shivering, headache and 
arrhythmias were noted and treated accordingly.

The clinical efficacy (success rate) was graded as 
completely successful if no supplementation was given, 
partially successful if ketamine / propofol/ fentanyl 
were given and failure if surgery was converted to 
general anesthesia. The success rate in each group was 
defined as the number of cases in which surgery could 
be completed without supplementation.

for post-operative data recording of sensory 
and motor blocks and vital signs were recorded every 
30 min, till complete recovery of sensory and motor 
blocks.

Statistical analysis

data were entered into MS ExCEl and analyzed 
using SpSS version 20. Categorical (qualitative) data 
were presented as number (proportion) and compared 
using chi square test. Continuous variable (quantitative) 
were presented as mean ±SD and compared using t-test 
as per need. P< 0.05 was considered as statistically 
significant.

Sample size was calculated on the basis of 
previous study conducted by Naithani et al. in 2015.10 

To detect a difference of 0.5 min in onset of sensory 
block with a power of 80% (β) and confidence interval 
of 95% (α=0.05), a minimum sample size of 40 in each 
group was required. We enrolled 45 patients in each 
group to compensate for dropouts.

results

patients’ characteristics are presented in Table 1.
Table 1 

Demographic parameters

group r
(n=45)

group rD
(n=45)

p-value

Age (years) 45.29±5.94 43.20±6.77 0.274

Weight (kg) 54.27±10.02 54.69±08.87 0.36

Height (cm) 155.5±03.90 154.16±03.54 0.725
Data are expressed as mean±SD

both groups were statistically comparable 
regarding mean age, mean weight and mean height. 
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Fig. 1 
Comparison Of Mean Systolic Blood Pressure In Both Group

Fig. 2 
Comparison Of Mean Diastolic Blood Pressure In Both Group

Fig. 3 
Comparison Of Mean Heart Rate In Both Group
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All hemodynamic parameters (Hr, Sbp, and dbp) 

showed no significant changes from baseline during 
intraoperative period in both groups (Figure 1-3).

Table 2 shows that both groups were statistically 
comparable regarding mean time to reach T6 and peak 
sensory level. However the time to sensory block 
regression to S1 (duration of sensory block) was 
significantly longer in group RD (285.03±39.03 min) 
as compared to group r (238.49±32.909min). Time to 
first rescue analgesic was also significantly longer in 
group RD (278.71±38.48min) as compared to group R 

(224.97±42.43min).

Table 3 Shows that both groups were statistically 
comparable regarding mean time to reach bromage 
score 3. Duration of motor block (time to regression to 
b0) was significantly longer in group RD (295.42±39.60 
min) as compared to group r (252.68±33.69 min).

incidences of side effects such as hypotension, 
bradycardia and vomiting were not different between 
the two groups (Table 4).

The clinical efficiency profile of spinal anesthesia 
was not different between the two groups (Table 5).

Table 2 
Sensory block characteristics

group r
(n=45)

group rD
(n=45)

p-value

Time to reach T6 (min) 7.35±1.93 6.69±1.68 0.396

Time to peak sensory level (min) 7.71±2.98 8.51±3.11 0.795

Duration of sensory block (min) 238.49±32.90 285.03±39.03 <0.001

Duration of analgesia (Time to first rescue analgesic) (min) 224.97±42.43 278.71±38.48 <0.001
Data are expressed as mean±SD

Table 3 
Motor block characteristics

group r
(n=45)

group rD
(n=45)

p-value

Time to Bromage score 3 (min) 4.34±1.46 3.87±1.43 0.909
Time to regression to bromage score 0 (min) 252.68±33.69 295.42±39.60 0.000

Data expressed as mean±SD.

Table 4 
Side effects

group r (n=45) group rD (n=45) p-value

Hypotension, n (%) 4 (8.88) 10 (22.2) 0.227
Bradycardia, n (%) 7 (15.55) 7 (15.55) 0.773
Vomiting, n (%) 1 (2.22) 2 (4.44) .984

Table 5 
Success rates of spinal anesthesia in the two groups

group r (n=45)
group rD 
(n=45)

p-value

Completely successful (no supplementation given), n (%) 34 (75.6%) 35 (77.8%) 0.944

Partially successful (supplementation of ketamine / propofol / Fentanyl 
was given), n (%)

03 (6.7%) 03 (6.7%) 0.673

Failure (converted to general anesthesia), n (%) 08 (17.8%) 07 (15.6%) 0.968
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Discussion

We measured time taken for sensory 
regression to S1 (sensory block duration) which was 
238.49±32.90min in Group R and 285.03±39.03min 
in Group rd, the difference was statistically 
significant (p=0.000).This was primary outcome of 
the study. Time to return to Bromage 0 (motor block 
duration) was 252.68±33.69min in Group R and 
295.42±39.60min in Group rd, which was statistically 
significant (p=0.000). we observed that there was a 
significant prolongation in duration of both sensory as 
well motor blockade in the group receiving intrathecal 
dexmedetomidine along with ropivacaine. Similar 
sensory block characteristics were found by Gupta R 
et al.11, parmar et al.8. in another study conducted by 
Gupta et al12, they observed that the total duration of 
motor blockade was prolonged in dexmedetomidine 
group as compared to fentanyl group (421±21 min 
vs. 149.3±18.2 min, P value˂0.0001). The local 
anesthetics act by blocking sodium channels, whereas 
the alfa-2 adrenoceptor agonist acts by binding to 
pre-synaptic C-fibres and post-synaptic dorsal horn 
neurons. The analgesic action of intrathecal alfa-2 
adrenoceptor agonist is by depressing the release of 
C-fibre transmitters and by hyperpolarisation of post-
synaptic dorsal horn neurons. it may be an additive or 
synergistic effect secondary to the different mechanism 
of action of the local anesthetic and the alfa-2 
adrenoceptor agonist as studied by Salgado et al.13 This 
antinociceptive effect may explain the prolongation of 
sensory block when added to spinal anesthetics.

In present study time of first complaint of pain 
in postoperative period was considered as duration 
of analgesia, which was significantly longer in group 
RD (278.71±38.48min) as compared to group R 
(224.97±42.43min) (p = 0.000). Similar to our study, 
parmar et al.8 reported that duration of analgesia was 
significantly longer in Group RD (270.00±38.75 min) 
as compared to group r (174.77± 22.31 min) (p< 0.01). 
Gupta r et al.11 also reported that duration of analgesia 
was significantly longer in Group D (478.4±20.9 min) 
compared to Group r(241.7±21.7 min) and there was 
a significant difference (P < 0.001).

in our study, Hr, Sbp dbp and Spo2 showed no 
significant change from baseline during intraoperative 
period in both groups. both two groups were 
statistically comparable regarding vital parameters 
like heart rate, systolic blood pressure, diastolic blood 
pressure and Spo2 during intra-operative period (p > 
0.05). previous studies by Gupta r et al.11, Naithani u 
et al.10, Singh A.K. et al.14, parmar et al.8, who studied 
ropivacaine alone and with dexmedetomidine also 
reported that there was no significant difference in 
hemodynamic data including Sbp, dbp, Hr, Spo2 
(p > 0.05), between two Groups. This showed that 
isobaric ropivacaine alone and with dexmedetomidine 
in spinal anesthesia produces effective sensory motor 
blockade without affecting hemodynamic variables 
significantly.

in present study, only observed side effects were 
hypotension and bradycardia after spinal anesthesia 
which were minimal. Hypotension was noted in 4 
patients and bradycardia in 7 patients that occurred 
in Group R and 10 patients had hypotension and 7 
bradycardia in Group rd which was successfully 
managed with single dose of 6 mg of mephentermine 
i.v and 0.4 mg of atropine i.v. There was no significant 
difference regarding side effects between two groups 
(p > 0.538). Gupta r et al.11 reported that incidence of 
hypotension was 3.3% in Group R and 6.6% in Group 
RD and incidence of bradycardia was 0% and 6.6% in 
group r and rd respectively.

Conclusion

The addition of 5µg of dexmedetomidine to 4ml 
of 0.75% Ropivacaine administered intrathecally to 
patients undergoing total abdominal hysterectomy 
results in a prolongation of sensory block, motor 
block and duration of analgesia when compared to 
ropivacaine alone. The addition of dexmedetomidine 
5µg does not result in any increase in adverse effects.
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CErEbrAl oxiMETry iN HEAlTHy AdulTS: 
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Abstract

Background: Cerebral oximetry is increasingly becoming a desirable form of monitoring in 
anaesthesia and critical care. familiarity with normal values for each device is therefore important. 
We compared Niro 300 and iNVoS 5100 with the novel MASiMo o3 cerebral oximeter.

Methods: regional cerebral oxygen saturations (rSco2) of nine healthy volunteers were 
measured using Niro 300, iNVoS 5100, and MASiMo o3 under various conditions of hyperoxia, 
hypocapnia, and change in head position. Changes in vital signs and rSco2 were compared. 
Reliability analyses of the NIRS devices were performed using Intraclass Correlation Coefficients 
(ICC) estimates at 95% confidence interval based on 2-way mixed-effects model, multiple rater, 
and absolute-agreement and consistency selections. P <0.05 was considered statistically significant 
for this study.

Results: The mean (Sd) baseline values from Niro 300 and iNVoS 5100 were comparable 
[73.8% (4.2%) vs 73.4% (5.6%) respectively, (p = 0.84)]. The baseline from MASiMo o3 [66.8% 
(3.9%)] was significantly lower compared to NIRO 300 (p = 0.002), and INVOS 5100 (p = 0.011). 
Changes in head position were not associated with statistically significant changes in NIRS values 
(p > 0.05). Significant increases were recorded for each of the NIRS devices at FiO2 = 0.45 and 
fio2 = 1 (p = 0.0001) and during supine hyperventilation (p = 0.0001). The intraclass Correlation 
Coefficients (ICC) estimates based on 2-way mixed-effects model suggested poor absolute-
agreement (0.63; 95% Ci = 0.16 - 0.81), but good consistency (0.81; 95% Ci = 0.77 - 0.85). 
Absolute-agreement and consistency tests for Niro 300 and iNVoS 5100 pairs were moderate 
(0.74; 95% Ci = 0.68 - 0.79).

Conclusion: Findings of this study affirm that different NIRS devices give different estimates 
but similar trends during various interventions. Values from the novel MASiMo o3 were generally 
lower than Niro 300 and iNVoS 5100.

Keywords: Cerebral oxygenation; Measurement; Techniques; Near-infrared spectroscopy.
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Introduction

Adequate oxygen delivery to vital organs 
particularly the brain is of fundamental importance 
during anesthesia and critical care. Cerebral hypoxia 
may lead to neurological complications like stroke, 
organ dysfunctions, and increased hospital length 
of stay.1 unfortunately, satisfactory global oxygen 
delivery which can be ensured with traditional patient 
monitoring may not translate to sufficient oxygen 
supply to the brain.2 Therefore, it is essential to monitor 
tissue oxygenation. Cerebral oximetry is a non-
invasive monitoring of the oxygen balance of the brain. 
The equipment uses the Near-infra-red spectroscopy 
(NirS) to measure tissue oxygenation non-invasively. 
Though introduced first by Jobsis in 1977, cerebral 
oximetry was not available commercially until the 
1990s.3 presently, it has become an invaluable means 
of minimizing the risk of hypoxic brain damage 
particularly in high risk patients. potentially disastrous 
neurologic incidents that would have been missed by 
other conventional monitoring are now readily detected 
and avoided with the use of NirS.4 Cerebral oximetry 
is progressively becoming a basic monitor for patients 
undergoing open heart surgeries due to improved 
outcomes established with its use.2,4,5,6 furthermore, 
emerging data suggests better outcomes with its use 
in the management of patients undergoing non-cardiac 
procedures including vascular surgery, neurosurgery, 
and trauma.7

Contrary to the pulsatile flow dependent nature 
of the traditional peripheral pulse oximeter, cerebral 
oximeter is not pulsatile flow dependent.1 unlike 
the earlier designs, modern cerebral oximeters 
display absolute cerebral oxygen saturation for ease 
of interpretation and decision making.8 Among the 
commonly used commercially available brands of 
regional tissue oximeters are: Niro 300 (Hamamatsu 
photonics, Hamamatsu City, Japan), iNVoS 5100 
(Somanetics/Covidien, inc., boulder, Co), and the 
more recently introduced MASiMo o3 (Masimo 
international, puits-godet 10, 2000 Neuchatel, 
Switzerland). regional cerebral oxygen saturation 
(rSco2) is measured as tissue oxygenation index (Toi) 
on Niro 300, and regional tissue oxygen saturation 
(rSo2) on iNVoS 5100 and MASiMo o3. despite 
improvement in performance of cerebral oximeter 

technology over the years, a significant variability in 
accuracy within and between the devices has been 
reported by many researchers.9,10 These findings are 
believed to be related to the different methodologies and 
assumptions used to calculate the cerebral oxygenation 
indices of the various brands of this equipment. The 
current lack of reference standard for calibration of 
cerebral oximeters from regulatory agencies poses 
a major challenge to resolving this drawback.9 
Therefore, correlation and comparison of results from 
these different monitors remain ill-defined. The aim of 
this study was to evaluate and compare the ability of 
Niro 300, iNVoS 5100, and MASiMo o3 to detect 
changes in cerebral oxygenation during hyperoxia, 
hypocapnia, head down position, and head up position 
in healthy adult volunteers, and assess the variability 
of these monitors.

Methods

This study was approved by the Ethics Committee 
of yamagata university faculty of Medicine where the 
study was conducted (approval number: 2017-140), 
and registered at uMiN.org; www.umin. ac.jp/ctr/
index.htm (registration number: uMiN000029059). 
formal written informed consent was obtained from 
the nine (9) healthy volunteers enrolled into this study. 

This is a prospective study conducted on healthy 
volunteers. Exclusion criteria were individuals 
younger than 18 years, body mass index >30 kg/m2, 
pregnancy, non-white race, local skin disease affecting 
the face, history of chronic medical illnesses (diabetes, 
hypertension, and peripheral vascular disease).

The default manufacturers’ settings of the 
devices were used. The averaging measurement 
time of Niro, iNVoS, and MASiMo o3 were 10, 
1, and 8 seconds respectively. With the volunteers in 
supine position on the operating room (or) table, the 
adhesive optodes of Niro, iNVoS, and MASiMo 
o3 were placed sequentially one after the other on the 
left side of the forehead 1cm above the eyebrow and 
1cm lateral to the midline. The study had 7 sequential 
stages with each lasting 5 minutes, followed by a 3 
minute period for equilibration before the next stage 
(figure 1). Each volunteer went through each of 
the 7 stages for each of the sensors in a sequence of 
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Niro to iNVoS to MASiMo. A transition period 
of 5 minutes for change of sensor to the next NirS 
monitor was observed. Each volunteer went through 
a total of 21 stages. The volunteers were instructed to 
breathe normally in room air (Control - A), then 20 
degrees head down, 20 degrees head up, then supine 
with the volunteers breathing hyperoxic gas mixtures 
with fraction of inspired oxygen (fio2) of 45% 
followed by fio2 of 100% administered via drager 
anesthesia machine. Volunteers were returned to room 
air in supine position (Control - b) before they were 
finally instructed to hyperventilate in room air until an 
ETCo2 value of 22.5mmHg (3.0 kpa) was achieved for 
the hyperventilation stage. The angle of the or table 
was standardised using a digital angle meter. oxygen 
analyzer on the anaesthesia machine was used to 
ensure delivery of the desired oxygen concentration. 
gas delivery was through a single use disposable circle 
breathing system attached to a properly fitting mask. 
Main streaming ETCo2 unit was connected between 
the HME filter and the Y-piece of the breathing system. 
for each of the interventions, vital parameters were 
recorded over the 5 minute period.

data collected from each of the subjects after 
proper medical history for exclusion of inappropriate 
volunteers included demographic data (age, weight, 
height). The heart rate (Hr), peripheral oxygen 
saturation (Spo2), systolic blood pressure (Sbp), 
diastolic blood pressure (dbp), stroke volume (SV), 
cardiac index (Ci) and regional cerebral oxygen 
saturation (rSco2) were measured continuously after 
obtaining baseline values. recordings were manually 
extracted and entered into the study proforma at 
intervals of 1 min throughout the study period.

Statistical analyses

The collected data were entered into SpSS 
Statistics for Windows, version 25. (ibM Corp., 
Armonk, N.y., uSA) for statistical analyses. The 
mean value of the recorded parameters during data 
capturing periods for each of the interventions was 
used as the summary value.11 results are presented 
as means ± standard deviation (S.d). Analysis of 
variance (ANOVA) was used to detect significant 
difference in the mean values of measured variables, 
and for comparison of mean rSco2 of the 3 NirS 
devices. Comparison of Hr, Spo2, Sbp, dbp, SV, 
and Ci changes during interventions were performed 
using independent samples test in pair-wise manner. 
Changes in rSco2 from the NirS devices during 
interventions were also compared to the baseline 
using independent samples test. reliability analyses 
of the NirS devices were performed using intraclass 
Correlation Coefficients (ICC) estimates at 95% 
confidence interval based on 2-way mixed-effects 
model, multiple rater, and absolute-agreement and 
consistency selections. Based on the 95% confidence 
interval of the iCC estimate, values < 0.5, between 
0.5 and 0.75, between 0.75 and 0.9, and > 0.90 were 
interpreted as poor, moderate, good, and excellent 
reliability, respectively.12 p <0.05 was considered 
statistically significant.

Results

A total of 972 NirS measurements were taken 
from 9 adult (7 males and 2 female) volunteers who 

Fig. 1 
Data acquisition flow chart showing the 7 sequential stages (5 minutes each) of data acquisition followed by periods for 

equilibration (3 minutes each) for volunteers after connection of each test NIRS device



40 AfolAbi M oWoJuyigbE et. al

participated in the study. Six baseline measurements 
[Supine on room air (A)] were taken per volunteer 
per monitor and five measurements per volunteer per 
monitor at the 6 other stages of the study. The mean 
(Sd) age was 27 (2) years with a range of 25 – 30 years. 
The mean (Sd) weight and height were 64 (10) kg and 
167 (10) cm respectively, while the body mass index 
(bMi) ranged from 19.4 to 26.0 kg/m2 with a mean 
(Sd) 22.5 (2.5) kg/m2. The mean (Sd) of Hr, Spo2, 
SV, and CI during the interventions were significantly 
different from the baseline (Table 1). The mean Sbp 
and dbp were statistically comparable to the baseline 
throughout the study period.

following change to head down position, there 
was a statistically significant reduction in mean HR 
(p=0.039); other hemodynamic variables were not 
significantly different. All hemodynamic variables 
remained statistically the same following change to 
head up position (p > 0.05). increasing fio2 to 45% 
was associated with a significant increase in SpO2 (97% 
vs 99%, p<0.0001), and a decrease in cardiac index 
(2.40 vs 2.22 l/min/m2, p=0.011); other variables were 
comparable to the baseline. further increase in fio2 to 

1 was associated with significant reduction in HR (59 
vs 53 beat/min, p<0.0001), rise in Spo2 (97.0 vs 99.3%, 
p<0.0001), and further reduction in cardiac index (2.40 
vs 2.13 l/min/m2, p<0.0001). during supine on room 
air (b), the Spo2 remained significantly higher than 
the baseline (97 vs 98 %, p<0.0001), and the cardiac 
index was significantly lower (2.40 vs 2.26 L/min/m2, 
p=0.03). Supine hyperventilation phase was associated 
with a significant increase in HR (59 vs 61 beat/min, 
p – 0.024), Spo2 (97.0 vs 99.2 %, p<0.0001), cardiac 
index (2.4 vs 2.7 l/min/m2, p<0.0001), and SV (69.0 
vs 72.3 ml, p=0.041) compared to the baseline.

The mean (Sd) rSco2 during the various 
interventions for the three devices are reported in table 
2. The differences in baseline mean rSco2 of MASiMo 
o3 compared to Niro 300 and iNVoS 5100 were 
significantly lower (p < 0.05). Change in mean cerebral 
saturation from each individual’s baseline for the 
NirS devices in response to the various interventions 
is shown in figure 2. The ICC estimates of the three 
NirS devices based on 2-way mixed-effects model for 
absolute-agreement was 0.63 (95% Ci = 0.16 - 0.81), 
but for consistency, the estimates was 0.81 (95% Ci = 
0.77 - 0.85). The estimates for both absolute-agreement 

Table 1 
Mean (Standard deviation) of the haemodynamic variables against interventions

Variables
(unit)

Supine on 
room air (A)

Head down Head up fio2 = 0.45 fio2 = 1.0 Supine on 
room air (b)

Supine hyperve-
ntilation

p – value*

Sbp
(mmHg)

113.20
(18.56)

112.94
(17.92)

110.70
(15.55)

109.90
(16.10)

109.96
(16.02)

110.31
(15.80)

112.85
(17.29)

0.336

dbp
(mmHg)

65.52
(13.10)

64.56
(12.67)

65.2
(11.49)

62.68
(12.09)

63.16
(13.15)

62.71
(13.58)

64.30
(13.29)

0.303

Hr
(/min)

58.83
(10.47)

56.47
(8.76)

58.61
(7.46)

58.79
(43.64)

53.28
(6.97)

57.10
(7.14)

61.40
(8.79)

0.014**

Spo2

(%)
97.04
(1.56)

97.25
(1.98)

97.25
(1.63)

98.96
(1.11)

99.29
(0.89)

97.98
(1.55)

99.15
(1.18)

0.0001**

Ci
(l/min/m2)

2.40
(0.61)

2.33
(0.64)

2.37
(0.49)

2.22
(0.57)

2.13
(0.53)

2.26
(0.49)

2.71
(0.80)

0.0001**

SV
(ml)

69.02
(11.45)

69.88
(13.37)

69.56
(12.40)

68.24
(13.00)

67.16
(12.48)

67.29
(11.08)

72.35
(15.67)

0.016**

* Analysis of variance (ANoVA) statistics
** - Statistically significant
Sbp - Systolic blood pressure, dbp – diastolic blood pressure, Hr – Heart rate,
Spo2 - peripheral oxygen saturation, Ci – Cardiac index, SV – Stroke volume



M.E.J. ANESTH 28 (1), 2021

41CoMpAriSoN of THrEE CErEbrAl oxiMETErS

and consistency tests for Niro 300 and iNVoS 5100 
pairs were the same - 0.74 (95% Ci = 0.68 - 0.79). 
The estimates for Niro 300 and MASiMo o3 pair 
for absolute agreement was 0.43 (95% Ci = -0.21 to 
0.74); for the consistency test, the estimate was 0.74 
(95% Ci = 0.67 - 0.79). Estimates for iNVoS 5100 
and MASiMo o3 were similar to those for Niro 300 
and MASiMo o3 (absolute agreement = 0.48; 95% 
Ci = -0.21 to 0.77; for consistency = 0.75, 95% Ci = 
0.68 - 0.80).

Discussion

The results of this study show that the three 
cerebral oximeters detected changes in cerebral 
oxygenation during hyperoxia, hypocapnia, and 
supine hyperventilation in healthy adult volunteers. 
Though the three devices showed similar trends in 
detecting changes during the different interventions, 
the values obtained from Niro 300 and iNVoS 5100 
were comparable while values from MASiMo o3 
were significantly lower. There were large variances 
in measurements from the devices. Our results affirm 
that the absolute values and dynamic responses to 
hyperoxia, hypocapnia, and hyperventilation differ 
among the different devices. familiarity with the 
performance of specific device (and sensor) in 
use, including the normal ranges and responses to 

interventions is therefore important for efficient and 
safe use of the device for optimal benefit.

The iCC estimates for measurements from the 
three NirS devices showed good correlation from 
consistency test results but poor absolute agreement 
due to very low lower limit of the confidence interval 
for agreement test. Agreement between Niro 300 and 
iNVoS 5100 in this study was moderate. Similar but 
lower baseline mean cerebral oxygen saturation values 
were reported for Niro 300 and iNVoS by Thavasothy 
et al.8, with both monitors demonstrating similar 
changes in response to hyperoxia and hypocapnia. The 
wide difference in baseline reported by Thavasothy et 
al.8 compared to ours may be due to differences in the 
methodology used in both studies. Though, the wide 
margin of difference remains a pointer to the fact that 
absolute values for cerebral oxygen saturation may be 
too broad for clinical decisions, the role of the three 
evaluated devices as trend monitors is clearly defined 
by the similar responses to the various interventions 
explored in the current study as previously reported by 
several others.8,9,13,14

dullenkopf et al.13 in their comparative study of 
iNVoS 5100 adult and pediatric sensors with Niro 
300 found a mean difference of 10% or more between 
values from paediatric sensors and adult iNVoS 
sensors and Niro 300. The cerebral oxygenation 
values derived by iNVoS adult sensor and Niro 

Table 2 
The mean (SD) regional cerebral oxygenation (rScO2) from the different devices

Mean (Sd) regional cerebral oxygenation

intervention Niro 300 iNVoS 5100 MASiMo o3

Supine on room air (A) 73.83 (4.21)* 73.35 (5.64)* 66.76 (3.94)**

Head down 74.67 (5.87) 73.33 (5.67) 68.00 (5.23)

Head up 72.96 (4.16) 71.36 (4.27) 65.76 (3.49)

fio2 = 0.45*** 75.87 (4.44) 77.91 (3.93) 69.31 (3.96)

fio2 = 1.0*** 77.67 (3.89) 81.04 (2.95) 70.87 (3.64)

Spine on room air (b) 74.07 (3.98) 74.67 (4.46) 66.42 (3.91)

Supine hyperventilation*** 70.13 (4.56) 68.07 (4.85) 61.67 (3.99)

The mean of seven measurements in each of nine subjects (n = 63).
* Comparable (p = 0.84).
** Significantly lower compared to NIRO 300 (p = 0.002), and INVOS 5100 (p = 0.011).
*** Significantly higher compared to baselines (p = 0.0001).
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300 at interoptode distance of 4 cm were however 
comparable in agreement with our findings on INVOS 
and Niro.

our result shows that the monitors individually 
demonstrated ability to detect increase in cerebral 
oxygenation following hyperoxia at fio2 of 0.45 
and 1.0. They equally detected decreases in cerebral 
oxygenation individually following hypocapnia, 
presumably related to cerebral vasoconstriction as 
previously reported by others.8

following head-down and head-up positions, 
the NIRS devices did not show statistically significant 
changes in values. Contrary to our findings, Kurihara et 
al.15 in a study of five healthy male subjects during 90° 
head-up tilt and 6° head-down tilt observed a significant 
reduction in cerebral oxygenation following head up 
tilt but no significant change in NIRS values during 
head down tilt, and suggested that cerebral oximeter 
could be a reliable and sensitive technique for cerebral 
oxygenation monitoring during postural changes. Mol 

et al.16 measured cerebral oxygenated haemoglobin 
(o2Hb), deoxygenated haemoglobin (HHb) and tissue 
saturation index (TSi) bilaterally on the forehead of 15 
healthy individuals and observed that o2Hb showed 
the most prominent decline on standing up compared 
to other parameters. They suggested it as a preferred 
parameter in the assessment of cerebral oxygenation 
responses to postural changes. However, o2Hb was 
not measured in the current study.

in another study evaluating the relationship 
between central venous pressure (CVp), cerebral tissue 
oxygen saturation and outcome in post-cardiac arrest 
patients, Ameloot et al. observed that venous cerebral 
congestion due to elevated CVp impairs cerebral 
oxygenation.17 Application of positive end-expiratory 
pressure (pEEp) in victims of traumatic brain injury 
leading to elevated CVp has also been associated with 
raised intracranial pressure (iCp), and reduced cerebral 
perfusion pressure, blood flow in the middle cerebral 
artery and cerebral desaturation.17

Fig. 2 
Boxplot showing the minimum, first quartile, median, third quartile, and maximum of change in cerebral oxygen saturation from each 

individual’s baseline value measured with the different devices in response to the various interventions (n = 9)
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To the best of our knowledge, MASiMo o3 has 
not been previously compared clinically with Niro 
300 and iNVoS 5100. A recent study compared 
peripheral somatic rSo2 values from EQuANox 
7600 device (Nonin Medical inc., plymouth, Mn) with 
MASiMo o3 device derived from 20 adult patients 
who had cardiac surgery under cardiopulmonary 
bypass, and observed no significant difference 
between both monitors - EQuANox median rSo2 
60% (95% Ci 57–62) versus MASiMo o3 median 
rSo2 62% (95% Ci 61–64), p = 0.103.18 Significant 
correlations were observed between the two devices. 
in a study on absolute and trend accuracy of MASiMo 
o3 determined by comparing regional cerebral oxygen 
saturation with reference cerebral oxygen saturation 
calculated by combining arterial and venous saturations 
of oxygen in the blood samples, redford et al.1 reported 
an absolute root-mean-squared error of 4%, and 
trends with relative root-mean-squared error of 2.1%. 
benkreira et al.19 conducted a retrospective study and a 
prospective study in adult patients undergoing cardiac 
surgery. The retrospective cohorts were patients who 
had portal vein doppler imaging during routine care 
in the intensive care unit; patients who had cognitive 
and echocardiographic evaluations the day pre-surgery 
and daily for additional 3 days post-surgery formed 
the prospective cohort. A significant association 
between portal pulsatility, post-operative delirium, 
and cerebral desaturations measured with MASiMo 
o3 was reported (or, 2.23; Ci, 1.12-4.71; p = 0.02). 
results of the current study showed that MASiMo 
o3 demonstrated similar trend response to head up 
and head down positions, hyperoxia, and hypocapnia 
compared to Niro 300 and iNVoS 5100. its outputs 
also correlated well with the two NirS devices but the 
absolute agreement is poor.

limitations of this study include the fact that 
this study was conducted on healthy young adult 
volunteers, and the results may not be reflective of 
the responses of the extremes of age or patients who 
are sick with chronic medical conditions. The small 
sample size used for the study is another limitation 
that reduced the ability of the study to detect smaller 
differences among the evaluated devices. The NirS 

sensors were used in a consecutive order, and non-
randomisation of the sensors could have introduced 
bias in the data acquired. The degree of head up and 
head down position to which volunteers were exposed 
was limited to 20 degree, and does not represent the full 
range of motion to which patients may be exposed. The 
discomfort that may be associated with large range of 
angles particularly in head-down position for an awake 
volunteer was a major consideration for limiting the 
range of angle used in this study. Therefore, changes in 
rSco2 following changes in position reported here may 
not adequately reflect changes that may occur during 
surgery. finally, the MASiMo o3 is a new generation 
device which also displays HHb and Hbo2 which 
were not reported in this study.

Conclusion

NirS values from healthy individuals suggested 
good consistency and poor agreement for Niro 
300, INVOS 5100 and MASIMO O3. Significantly 
lower values were recorded form MASiMo o3 
compared to the other two devices. Trend values in 
an individual on any particular device may be more 
indicative of cerebral well-being than an absolute 
value. Absolute values and dynamic responses to 
hyperoxia, hypocapnia, and change in head position 
differ among the different devices, and familiarity 
with the performance of specific device (and sensor) 
in use, including the normal ranges and responses to 
interventions is therefore important for efficient and 
safe use of the device for optimal benefit. It is desirable 
to further improve on regional oximetry technology to 
strengthen clinical confidence and reinforce utilization 
in clinical management of patients.
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Abstract

Background: There are different preoperative scoring systems which aim to classify 
the patient’s risk before the surgery and decide the best treatment option for a specific patient. 
P-PoSSuM score has been used in clinical practice for few years. The objective of this study was 
to find out whether there is any difference between predicted mortality from P-POSSUM score and 
observed mortality in Saudi patients.

Methods: This was a prospective observational study conducted at Security forces Hospital, 
riyadh, Kingdom of Saudi Arabia between July 2019 to November 2019. We included patients 
undergoing non-elective surgical procedures at Security forces Hospital, riyadh. We calculated 
P-PoSSuM score for all included patients. We then collected the data for 30 days mortality for 
all patients having non-elective surgical procedures. We calculated observed to expected mortality 
ratio. P-value less than 0.05 was considered significant.

Results: Mean P-PoSSuM mortality risk score (%) for whole sample was 5.56. Expected 
number of mortalities was 19.85 while observed mortalities were 9, yielding an o/E ratio of 0.45 
(p-value .005). With respect to ASA class, we did not find a significant difference between expected 
and observed mortality except for ASA class 4 where expected number was higher than observed 
(p-value .005).

Conclusion: P-PoSSuM score can reliably predict 30 days mortality in postoperative period 
although it overestimates risk in high risk patients (more than 20 % P-PoSSuM mortality or ASA 
4 patients).

Keywords: Risk stratification; P-Possum; Non-elective surgery; Mortality.

Introduction

clinical judgement alone is not a reliable predictor of adverse outcome after surgery.1 There 
have been many preoperative risk 2 assessment tools developed to help in identifiying high risk 
patients that complement investigations like cardiopulmonary exercise testing 3,4 and biomarker 
assays.5 Exercise testing facilities are not available routinely 6 and are also inappropriate in urgent 
or emergency surgical patients. Some of these risk assessment tools or scoring systems include the 

1 Security forces Hospital, riyadh, Saudi Arabia.
2 family medicine academy, Qassim, Saudi Arabia.
* Mailing address of the corresponding author: Anwar ul Huda, frcA, fficM, MSc, Security forces Hospital, 

riyadh, Saudi Arabia. Telephone number: 0966502654719. Email Address: hudaanwar90@yahoo.com. Mailing Address: 
department of Anesthesia, Security forces Hospital, riyadh, Saudi Arabia.
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Surgical Apgar Score,7 APAcHE ii,8 ASA,9 PoSSuM10 
and P-PoSSuM.11 The PoSSuM 10 and P-PoSSuM 
11 scores remain the most studied and most validated 
across specialities and patient populations. The main 
goal of these scoring systems is to classify the patient’s 
risk before the surgery and decide the best treatment 
option for a specific patient. 10-12

PoSSuM score was used in studies by Whiteley 
and colleagues 13 and copeland and colleagues 11 to 
predict mortality and morbidity. However, Prytherch 
and colleagues 12 reported over-prediction of mortality 
by PoSSuM more than twofold. Even though, both 
PoSSuM and P-PoSSuM scores are based on objective 
criteria, they vary across populations and healthcare 
systems and therefore can not be immediately valid 
across the countries. variations in mortality scores 
have been demonstrated by comparative studies in 
different geographical regions. 14,15 in fact, guerrero 
and colleagues 16 demonstrated a fourfold difference 
in mortality in major surgical procedures in uK and 
uS patients. in another study conducted in Malayasia, 
P-PoSSuM scoring was found applicable for risk 
adjusted patients. 14 The aim of this study is to find 
out whether there is any difference between predicted 
mortality from P-PoSSuM score and actual observed 
mortality in Saudi population undergoing non-elective 
surgery.

Methods

institutional ethical review committee approval 
(registration number: H-01-r-069) was taken for 
this prospective observational study. Patient consent 
was not required for this study. firstly, we collected 
data for patients undergoing non-elective surgery over 
a period between July 2019 to November 2019 at 
Security forces Hospital, riyadh, Kingdom of Saudi 
Arabia. Paediatric (aged under 18 years) patients 
were excluded from this study. P-PoSSuM was 
calculated for all eligible patients. PoSSuM scoring 
system incorporates a physiological score (PS) with 
12 preoperative variables ranging score from 12 to 88 
and an operative score (oS) that includes 6 variables 
ranging score between 6 and 48 10. PoSSuM score 
resulted in over-prediction of mortality by factor more 
than 2. Therefore, a modified version was designed 

which is called Portsmouth PoSSuM (P-PoSSuM). 
This modification used methods to obtain logistic 
regression equation for predicting mortality.11,12 All 
the preoperative and operative variables which were 
required to calculate P-PoSSuM score were entered 
into P-PoSSuM online calculator and the predicted 
mortality was documented in anaesthesia chart of 
individual patient.

Actual mortality data was collected from hospital 
monthly mortality reports. Patients outcome was also 
followed using our online patient database system. if 
the patient progress and outcome could not be accessed 
by online system, we contacted patients/relatives via 
telephone provided in medical record.

data was entered in Microsoft Excel and analyzed 
using SPSS version 21.0. descriptive analysis was 
carried out. Mean with standard deviations and 
frequencies were calculated for continuous and 
categorical variables respectively.

P-PoSSuM score for mortality of all the 
participants was calculated using the scoring system. 
Expected number of mortalities was calculated by 
multiplying mean risk score of each group with number 
of patients in that group. observed to expected number 
of mortalities ratio was calculated. Binomial test was 
applied to assess the difference between expected and 
observed number of mortalities. P-value less than 0.05 
was considered significant.

Results

A total of 357 patients who underwent emergency 
surgical procedures were included in the study. Mean 
age of the participants was 42.0 ±19.0 years and 69.5% 
(248) were male. The majority of the patients were ASA 
class ii (51.8%), followed by class i (22.7%). class 
iii and iv were 17.9% and 7.6% respectively. Most 
of the patients were recruited from general surgery 
(41.5%) followed by urology (20.4%) and orthopedics 
(16.2%). other specialties were vascular surgery 
(7.0%), gynecology (4.8%), plastic surgery (4.2%), 
neurosurgery (3.9%) and otolaryngology (2.0%).

Mean P-PoSSuM mortality risk score for whole 
sample was 5.56%. Expected number of mortalities 
was 19.85 while observed mortalities were 9, yielding 
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an o/E ratio of 0.45 (p=0.005). There were no 
significant differences in the expected and observed 
mortalities in P-POSSOM categories I-III; however 
expected mortalities were significantly higher than 
observed mortalities in risk category iv (Table 1).

With respect to ASA class, we did not find 
significant differences between expected and 
observed mortalities except for ASA class 4 where 
expected number was higher than observed number 
of mortalities (p=0.005). There was a significantly 
higher number of expected mortalities than observed 
mortalities in surgeries of more than one hour duration. 

For laparotomy, there was no significant difference in 
the expected and observed number of mortalities (Table 
2). However, P-PoSSuM overestimated the expected 
mortalities as indicated by o/E ratio 0.45 (Table 2).

The predictability of P-PoSSuM mortality scores 
with respect to surgical specialties were evaluated and 
indicated no significances difference in the observed 
and expected number of mortalities (Table 3).

Discussion
The perfect risk scoring system needs to be 

simple, reporducible, objective and applicable to all 

Table 1 
Risk category specific comparison of expected and observed mortality by P-POSSUM

Risk category of 
P-POSSUM score

Number of 
patients

Mean Risk 
score±SD

Mean Risk 
score (%)

Expected 
number of 
mortalities

Observed 
number of 
mortalities

O/E 
ratio

p-value

i: up to 5 % 312 0.009 ± 0.007 0.92 2.87 1 0.35 0.218

ii: 5.1-10.0 % 8 0.075± 0.01 7.54 0.60 0 0 0.534

iii: 10.1 – 20.0 % 6 0.130.032± 13.20 0.79 1 1.26 0.572

iv: More than 20 % 31 0.50± 0.23 50.30 15.59 7 0.45 <0.001

overall 357 0.0550.15± 5.56 19.85 9 0.45 0.005

Table 2 
Comparison of expected and observed mortalities with respect to ASA class, duration of surgery and laparotomy

ASA class Number of 
patients

Mean Risk 
score±SD

Mean Risk 
score (%)

Expected 
number of 
mortalities

Observed number 
of mortalities

O/E ratio p-value

1 81 0.007±0.005 0.79 0.64 0 0 0.526

2 185 0.01±.022 1.00 1.85 0 0 0.831

3 64 0.067±0.11 6.7 4.29 3 0.70 0.371

4 27 0.483±0.282 48.39 13.06 6 0.46 0.005

duration of surgery

up to 1 hour 194 0.034±0.114 3.48 6.75 3 0.44 0.092

More than 1 hour 163 0.08±0.189 8.05 13.12 6 0.46 0.020

laparotomy

13 0.34±.40 34.17 4.44 2 0.45 0.070
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surgical patients. ASA scoring system is the most 
widely used preoperative assessment tool because of 
simplicity and easy applicability.9 However, it does 
not account for peripoperative adverse events or 
complications and anesthesia or surgical management 
of patients. ASA score has usually been questioned due 
to its subjectivity and inability to accurately predict 
mortality on individual basis.17 Allan and colleagues 18 
in their study demostrated that ASA score of 3 or more 
significantly predicted mortality which is in accordance 
with a study by chu and colleagues.19 Although overall 
mortality appears to be higher than observed for major 
surgeries.20

P-PoSSuM and PoSSuM scoring systems 
use similar physiological and operative variables but 
PoSSuM uses exponential analysis while P-PoSSuM 
uses linear analysis.11 Khan and colleagues 21 reported 
an observed mortality of 4 % versus a predicted 
PoSSuM mortality of 26 % and P-PoSSuM mortality 
of 6 % in patients undergoing pancreatoduodenectomy. 
Tamijmarane and colleagues 22 reported in patients 
undergoing pancreatoduodenectomy that overall 
observed mortality were 8 % which was higher than 
predicted by P-PoSSuM score.

Mohil and colleagues 23 demonstrated that 
P-PoSSuM predicted mortality well in patients who 
underwent emergency laparotomy. in our study, the 

overall observed to expected mortality ratio was 0.45 
and it was found to be statistically significant despite 
that the overall P-PoSSuM mean overall did not 
reliably predict mortality. Although, the number of 
emergency laparotomy cases were lower in our study 
but P-PoSSuM predicted mortality was 4.44 against 
observed 2 deaths and hence it reliably predicted 
mortality. in another study, PoSSuM and P-PoSSuM 
over-predicted mortality in the younger age group 
(50 years) while under-predicted it in older age group 
(80 years) among colorectal surgical patients.24 in 
our study, P-PoSSuM mortality was found to be 
better predictive for ASA 1-3 group of patients but it 
overestimated the risk in ASA 4 patients or patients 
having higher risk scores (P-PoSSuM score more 
than 20 %).

P-PoSSuM have been tested and validated in 
developed world and also in some developing countries. 
in Saudi arabia, isbister and colleagues 25 did a study in 
2002 comparing the observed mortality with predicted 
mortality by PoSSuM and P-PoSSuM scores. They 
demonstrated that PoSSuM failed to predict outcomes 
accurately in patients undergoing surgery for rectal 
cancer. P-PoSSuM also overpredicted mortality but to 
a lesser extent which is not consistent with our results. 
This could be due to the fact that their study was 
done for rectal cancer patients only. The authors also 

Table 3 
Comparison of expected and observed mortalities with respect to type of surgery

Specialty
Number of 

patients
Mean Risk 
score (%)

Expected number of 
mortalities

Observed number 
of mortalities

O/E ratio p-value

Spinal surgery 14 11.23 1.57 0 0 0.189

ENT 7 30.77 2.15 1 0.46 0.313

gS 148 5.15 7.62 5 0.66 0.221

vS 25 19.28 4.82 2 0.42 0.114

urology 73 1.60 1.17 0 0 0.308

gynecology 17 1.27 0.22 0 0 0.805

orthopedics 58 3.81 2.21 1 0.45 0.346

PS 15 0.70 0.10 0 0 0.900

ENT: Ear, nose and throat, gS: general surgery, vS: vascular surgery, PS: Plastic surgery
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mentioned that their patients undergoing resections 
were younger than patients in the West. yadav and 
colleagues 26 showed that P-PoSSuM slightly over-
predicted mortality in very low risk patients but it 
was more accurate for high risk patients in indian 
population as was the case in our study. Although in our 
study, P-PoSSuM slightly under predicted mortality 
for patients having P-PoSSuM mortality between 10-
20 % (o/E ratio 1.26) while it over predicted mortality 
in patients having P-PoSSuM mortality score more 
than 20 % (o/E ratio 0.45). Allan and colleagues 18 
demonstrated in their study on Zimbabwean patients 
that observed to expected mortality ratio was 1.06 
which means near accurate mortality prediction by 
P-PoSSuM. in another study done on Malayasian 
population,27 P-PoSSuM was found to be over-
predictive for mortality with observed to predicted 
mortality ratio 0.721. in our study, although overall 
P-PoSSuM score did not reliably predict mortality, 
but the results for individual specialities indicated 

that P-PoSSuM reliably predict mortality in general 
surgery, urology and orthopaedics surgeries. it is 
difficult to comment about other specialities as the 
number of cases were smaller. Although, our sample 
size included variety of surgical specialities which 
provide good representation of our practice. Another 
limitation of the study is small number of observed 
deaths which may affect the power of study.

Conclusion

P-PoSSuM score can reliably predict mortality 
in ASA 1-3 group of patients but it overestimated 
risk in ASA 4 patients or patients having higher 
P-PoSSuM score >20 % in Saudi population. it also 
reliably predicts mortality in emergency laparotomy 
patients.
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Abstract

Background: Ensuring both staff and patients’ safety is crucial during cardiac arrest 
management and this can be optimized through appropriately training Health Care Professionals 
(HCPs) on infection control measures as well as managing cardiac arrest in CoVid-19 patients.

Objectives: To identify the knowledge base of HCPs in Kuwait regarding infection control 
practices and resuscitation of CoVid-19 patients and to identify any association between provision 
of training to HCPs and the level of knowledge they acquire.

Methods: A questionnaire-based survey was taken by HCPs working in major hospitals in 
Kuwait during CoVid-19 crises.

Results: A total of 461 HCPs voluntarily participated in the survey. results showed that 
awareness of the appropriate steps in managing cardiac arrest for CoVid-19 patients including 
donning and doffing PPE is higher in HCPs who received specific training on infection control 
practices and management of cardiac arrest for this group of patients compared to those who did 
not receive training. in addition, the survey demonstrated a higher level of staff comfort in dealing 
with cardiac arrest scenarios after receiving the training compared to those who did not receive it.

Conclusion: There is a strong need to implement urgent educational interventions and training 
sessions not only on infection control practices for CoVid-19 but also on how to safely respond 
to an emergency life threatening situation for CoVid-19 patients. Training through simulation 
sessions and emergency drills is a particularly useful tool to increase the level of staff comfort in 
dealing with these situations.

Keywords: Cardiac Arrest; CoVid-19; Health Care Professionals; infection Control 
Practice; Kuwait; Personal Protective Equipment.
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Introduction

The Severe Acute respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2) was first reported in 
wuhan, China in december 2019 and in March 2020, 
the outbreak was declared a global pandemic. The 
rapid and extensive spread of the Corona Virus disease 
2019 (CoVid-19) has become a major concern for 
the health-care professionals (HCPs). HCPs are at 
higher risk of being infected with the disease due to 
their exposure to higher viral loads1. it is also known 
that if the virus is aerosolized then it becomes more 
infectious to HCPs2.

The CoVid-19 patients can develop acute 
respiratory distress syndrome, myocardial injury, 
ventricular arrhythmias, multiorgan dysfunction, 
cytokine storm, and shock, thus increasing the risk 
of cardiac arrest3. Cardiac arrest is one of the most 
common emergency situations which HCPs are 
facing both inside and outside the hospital. Effective 
chest compressions and early defibrillation are major 
interventions that can improve the outcome. The 
world Health organization (wHo) has categorized 
cardiopulmonary resuscitation (CPr) as an aerosol 
generating procedure (AgP) and continues to 
recommend droplet and contact precautions for HCPs 
caring for CoVid-19 patients with additional airborne 
precautions during AgPs4. resuscitation of CoVid-19 
patients are high-risk events for HCPs not only due to 
exposure with aerosolization that occurs with chest 
compressions and intubation but also as resuscitation 
requires numerous HCPs to work in close proximity to 
one another leading to nosocomial spread. Moreover, 
cardiac arrest is one of the most stressful events in 
which the immediate need of resuscitation may result 
in breach of infection control practices. The American 
heart association (AHA), in collaboration with other 
professional organizations, released interim guidance 
for life support for CoVid-19. This guidance aims to 
protect rescuers delivering CPr, while at the same time 
providing timely, effective resuscitation to the patients. 
These guidelines include three main general principles 
for resuscitation of suspected or confirmed COVID19 
patients which include reducing HCPs exposure to 
CoVid19, prioritizing oxygenation and ventilation 
strategies that have a lower risk of generating aerosols 
and finally considering the appropriateness of starting 

and continuing resuscitation5. in addition, as CPr is 
considered an AgP, it is essential for medical personnel 
to have AgP Personal Protective Equipment (PPE) on 
before performing CPr6.

it is important that resuscitators are aware of the 
fact that current resuscitation guidelines emphasize 
on HCPs safety, allowing them to don PPEs before 
starting the resuscitation7. The objective of this survey 
is to identify the knowledge base of HCPs in Kuwait 
regarding infection control practices as well as main 
factors involved during resuscitation of CoVid-19 
patients. in addition, the survey aims to identity any 
association between provision of training to HCPs and 
the level of knowledge they have.

Methods

A simple questionnaire-based survey was 
prepared using online google form. The survey link 
was shared through social networks (e.g. whatsApp 
and facebook groups). The target group was clinical 
health care professionals (Nurses, technicians, doctors) 
working in main territory care hospitals of Ministry 
of Health (MoH) in Kuwait, several of whom were 
frontline workers during the CoVid-19 crises. The 
ethical committee approval was obtained through the 
MoH ethical committee and the survey was conducted 
over a period of one week (April 1st 2020 to April 7th 
2020) in AlAdan Hospital, Kuwait. Statistical analysis 
was performed using SPSS version 23 (iBM Corp. 
released 2015. iBM SPSS Statistics for Macintosh, 
Version 23.0. Armonk, Ny: iBM Corp.). The answers 
to the questionnaire were summarized and compiled in 
tables. Comparisons were drawn between those who 
had training in specific infection control measures for 
CoVid-19 patients and those that did not. Categorical 
data was compared using the chi-square test or 
the fisher’s exact test (when cell counts <5). The 
Spearman’s Rho co-efficient test was used to assess 
the correlations between selected questions in the 
survey. A p-value of <0.05 was considered statistically 
significant.

Results

four hundred and sixty-one HCPs responded to 
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this questionnaire over the survey period of one week. 
The demographic characteristic of the participants is 
shown in Table 1.

Table 1 
Baseline characteristics

Variable n (%)

Age Group

<30 years 90 (19.5%)
30 – 50 years 318 (69%)
>50 years 53 (11.5%)

Gender

Male 252 (54.7%)
female 209 (45.3%)

Year of Experience

<5 years 85 (18.4%)
5-10 years 115 (24.9%)
10-20 years 181 (39.3%)
>20 years 80 (17.4%)

Role

Specialist and above 88 (19.1%)
Senior registrar 44 (9.5%)
registrar 116 (25.2%)
Post graduate Trainee or Assistant 
registrar 57 (12.4%)

Nurse 60 (13%)
Technician 73 (15.8%)

others 23 (5%)

The regular hand hygiene and PPE training is 
reported in 84.4% of cases. COVID-19 specific training 
was available only to 60.1% of the survey population 
and 58.8% participants were involved in managing 
CoVid-19 cases. Most of the HCPs (74.6%) have 
access to local (MoH and departmental) guidelines 
in different aspects of CoVid-19 management and 
almost half of the respondents keep themselves 
updated regarding the CoVid-19 situation from the 
local guidelines. Publications (15.2%) and social 
media (13.7%) were the other most popular source of 
information (Table 2).

The survey results show statistically significant 
differences when comparing the responses between 
COVID-19 specific infection control trained versus 
untrained HCPs in different aspects of CoVid-19 
specific infection control measures and cardiac arrest 
management (Table 3).

89.2% of participants who responded that they 
received COVID-19 specific PPE training where 
aware about donning and doffing compared to 65.2% 
of those who did not receive training and this result 
was statistically significant (p<0.001). Overall, 67.7% 
of the respondents knew that CPr is an AgPs, with 
no difference between trained and untrained HCPs 

Table 2 
Responses regarding infection control training and source of Knowledge for COVID-19 management.

Questions Yes No Don’t know Not 
Applicable 

do you have access to regular training at your healthcare setting focused 
on hand hygiene and PPE?

389 (84.4%) 72 (15.6%) 0 0

Have you been involved in the management of suspected or confirmed 
CoVid-19 patients?

271 (58.8%) 190 (41.2%) 0 0

do you have special training regarding infection control measures in 
CoVid-19 patients?

277 (60.1%) 184 (39.9%) 0 0

do you have any Ministry of Health or departmental guidelines available 
to you for managing different aspects of CoVid-19?

344 (74.6%) 47 (10.2%) 70 (15.2%) 0

How you are keeping yourself updated regarding CoVid-19?
receiving continuous updates from MoH or department you are working 230 (49.9%) 0 0 0

lectures or webinars 31 (6.7%) 0 0 0
Publications from international societies 70 (15.2%) 0 0 0
PubMed 8 (1.7%) 0 0 0
google 29 (6.3%) 0 0 0
Social Media (facebook, Twitter, instagram) 63 (13.7%) 0 0 0
whatsApp 30 (6.5%) 0 0 0

PPE: Personal Protective Equipment. COVID-19: Corona Virus disease 2019. MOH: Ministry of Health.
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Table 3 
Comparison between participants trained in COVID-19 infection control measures vs un-trained HCPs and their response to 

COVID-19 related infection control and cardiac arrest resuscitation measures.
Question Un Trained

(n = 184)
Trained
(n = 277)

p-value Spearman 
Rho*

p-value

Do you know what is donning and doffing?

yes 120 (65.2%) 247 (89.2%)
<0.001 0.291 <0.001

No 64 (34.8%) 30 (10.8%)

Is CPR a high-risk aerosol generating procedure?

yes 123 (66.8%) 189 (68.2%)
0.756 0.014 0.756

No 61 (33.2%) 88 (31.8%)

Do you think the Sequence of Cardiac Arrest Algorithm is same in COVID 19 patients?

yes 41 (22.3%) 80 (28.9%)

<0.001 -0.016 0.776No 65 (35.3%) 136 (49.1%)

don’t know 78 (42.4%) 61 (22%)

Do you feel comfortable in managing cardiac arrest in COVID-19 patients?

yes 20 (10.9%) 61 (22%)

0.007 0.172 0.002
No 113 (61.4%) 142 (51.3%)

don’t know 51 (27.7%) 74 (26.7%)

What do you think is the critical initial step in the management of cardiac arrest in COVID-19?

gearing up with PPEs 113 (61.4%) 236 (85.2%)

<0.001 - -
Early compression 19 (10.3%) 15 (5.4%)

Early bag mask ventilation 7 (3.8%) 7 (2.5%)

don’t know 45 (24.5%) 19 (6.9%)

How do you initially manage breathing and airway issues during cardiac arrests in COVID-19 patients?

Apply oxygen therapy via face mask until 
airway skilled personnel arrive

44 (23.9%) 126 (45.5%)

<0.001 - -Bag mask ventilation until airway skilled 
personnel arrive

75 (40.8%) 111 (40.1%)

don’t know 65 (35.2%) 40 (14.4%)

Who do you think should perform intubation for the COVID-19 patient during CPR?

An experienced anesthetist or intensivist 129 (70.1%) 207 (74.7%)

0.162 - -
Any physician who has done his rotation 
in Anesthesia/ iCu

27 (14.7%) 44 (15.9%)

Any healthcare professional who has 
basic airway training

28 (15.2%) 26 (9.4%)

PPE: Personal Protective Equipment. COVID-19: Corona Virus disease 2019. CPR: Cardiopulmonary rescusitation. ICU: intensive 
Care unit.
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(p=0.756). in addition, 85.2% of trained HCPs were 
aware that gearing up with PPEs is the critical initial 
step in CoVid-19 cardiac arrest resuscitation. Trained 
HCP were more likely to know that the sequence of 
cardiac arrest algorithm and the steps of managing 
breathing and airway issues in CoVid-19 patients 
is different (p <0.001). However, there was no 
significance between trained and untrained HCPs in 
knowing who should perform intubation (p= 0.162). 
in addition, HCPs who did not receive training on 
COVID-19 specific infection control measures were 
less comfortable in managing cardiac arrest compared 
to those who were trained, and the difference was 
statistically significant (22% vs 10.9%, p=0.007). 
Just over half of the survey respondents (55.3%) 
feel uncomfortable in managing cardiac arrest in 
CoVid-19 patients; however the majority who feels 
comfortable are the ones who were adequately trained 
in special infection control measures in CoVid-19 as 
shown in figure 1.

figure 2 shows that the main concerns of HCPs 
when managing cardiac arrest in CoVid-19 patients 
was fear of passing the disease to the family (63.1%) 
followed by lack of PPE training and not providing 
timely resuscitation to the patient due to donning of 
the PPE.

figure 3 shows that HCPs who indicated that 
lack of PPE is a concern in managing cardiac arrest in 
CoVid-19 patients were more likely to have no PPE 
available or PPE partially available than those who had 
PPE available at their working area (45.8%, 63.1% vs 
29.3%, p<0.001).

Discussion

The CoVid-19 outbreak is an unprecedented 
global health challenge and HCPs are at constant risk of 
contracting the disease that results in severe illness and 
death. Nosocomial amplification is a common cause 
of spread among HCPs8. HCPs who perform AgPs 
are at high risk of exposure to the virus and might be 
associated with increased severity of illness2,9. As of 
July 21st, 2020, more than sixty thousand confirmed 
cases are reported in Kuwait10. during the current 
pandemic, we must maintain the safety and well-being 
of HCPs as well as patients. HCPs should receive 

Fig. 1 
Comparison between participants who special training 

regarding infection control measures in COVID-19 and them 
feeling comfortable or not in managing COVID-19 patients

Fig. 2 
Main concerns in managing cardiac arrest in 

COVID-19 patients.

Fig. 3 
Comparison between the availability of PPE in regards to 

participants whom main concern in managing cardiac arrest in 
COVID-19 patients is lack of PPE.
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adequate administrative support not only by providing 
clinical guidelines and appropriate PPE gears but also 
by frequent training and simulation sessions to safely 
manage CoVid emergencies like airway management 
and cardiac arrest resuscitation. The data suggested 
that the use of PPEs, infection control training and 
education were consistently associated with decreased 
risk of infection among HCPs11.

Nowadays, with technology, many resources 
are reachable. However, it is important to direct our 
practice based on the best available evidence as well 
as clinical experience especially with a new disease 
like CoVid-19. Therefore, having national/local 
guidelines available for most of the HCPs is important as 
guidelines improve the patients’ outcomes and ensures 
quality and safety as well as maintaining consistency 
in clinical practices. local guidelines (MoH, Kuwait) 
for management of CoVid-19 patients have been 
available since March 2020 and are regularly updated. 
However the results of our survey show that one third 
of HCPs are not aware of the local guidelines which 
indicates that more efforts on training and education 
on local guidelines are warranted.

The results of this survey indicate that the 
majority of HCPs in Kuwait receive regular infection 
control and hand hygiene trainings. it is important to 
note that many of the HCPs did not receive CoVid-19 
specific infection control training, especially in regards 
of donning and doffing. Moreover, it reflected in the 
results of our survey that lack of adequate donning 
and doffing training makes them uncomfortable in 
managing CoVid-19 resuscitation. 

in the era of CoVid-19, cardiac arrest 
resuscitation is among the most dangerous patient 
care scenarios and has the potential to expose the 
HCPs to this contagious virus. To ensure HCPs 
safety during this pandemic, AHA and several other 
professional organizations have released interim 
guidelines with necessary alterations to cardiac arrest 
management emphasizing on prioritizing PPE and 
airway management techniques that reduce aerosol 
generation7. The results of the survey showed that most 
of the respondents were not aware of CoVid-19 related 
sequence alteration in cardiac arrest resuscitation. in 
addition, results of this survey clearly highlighted that 
adequate donning and doffing training of the HCPs 

makes them more comfortable and increases their 
knowledge in managing infection control aspects of 
CoVid emergencies. Therefore, staff training and 
continuous refreshment of their knowledge regarding 
infection control practices and management of cardiac 
arrest in CoVid-19 patients are of utmost importance.

HCPs main concerns in managing cardiac arrest 
in CoVid-19 patients were clustered into 4 main 
concerns. The fear of disease transmission to the 
family was the main concern. The other significant 
concern of HCPs was delay in providing the timely 
resuscitation to the patient due to donning of the PPE. 
in our institution, we solved this issue by introducing 
the overall body suits, which is worn all the time 
during the shift and if an emergency situation arises, 
the HCPs will attend to the patient immediately and 
then doff of the overall after resolving the emergency 
situation and then don another overall body cover. 
other concerns of HCPs involved lack of training 
and lack of PPE. All these concerns can be addressed 
through concentrating on regular training and staff 
education regarding infection control measures as well 
as ensuring adequate provision of PPE especially in 
critical areas where the risk of emergency situations 
like cardiac arrest is most likely to occur.

The main limitation of the study is the fact that 
the survey was conducted by sharing the link through 
social network, and this may have resulted in selection 
bias given that younger HCPs are more likely to use 
social media than older HCPs. However, participation 
from all occupational status of HCPs will give the 
broad idea of the general infection control practices, 
knowledge and need of training during this pandemic.

Conclusion

This survey shows that education and training of 
HCPs on infection control practices and resuscitation 
of covid-19 patients is useful in increasing the staff 
knowledge and hence comfort in managing these 
patients. There is a strong need to implement urgent 
educational interventions and training sessions not 
only on infection control practices for CoVid-19 but 
also on how to safely respond to an emergency life 
threatening situation for CoVid-19 patients. Health 
care workers should receive regular training on the 
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use of PPEs and additional education during surge 
events. Training through simulation sessions and 
emergency drills is a very useful tool to increase the 
level of staff comfort in dealing with these situations. 
institutions should concentrate on resolving common 
staff concerns including adequate provision of PPE 
and regular training on nfection control measures in 

addition to management of emergency situation.
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Case RepoRt

UNUSUAl SpiNAl ANESTHESiA ExpEriENcE 
dUriNg NoN-obSTETric SUrgEry: 

A cASE rEporT

Ki Hwa Lee1*, MD, PHD

abstract

back pain is common during pregnancy. Anesthesia care providers should be familiar with 
the management principles of non-obstetric surgery. Anesthetic technique and agent selection 
should be guided by the nature of the surgery and the operative site. percutaneous endoscopic 
lumbar discectomy (pEld) is a minimally invasive treatment for back pain, and there is no clear 
consensus as to whether general or regional anesthesia is better for this surgery. The author reports 
a rare case of spinal anesthesia for pEld in a pregnant woman during the second trimester of 
pregnancy.

Introduction

The physiology of the parturient is more complicated than that of a non-pregnant woman of 
childbearing age. The changes in the mother’s cardiovascular, pulmonary, hematologic, and renal 
physiology, and the effects thereon on the fetus, are diverse. Special considerations are needed to 
devise an anesthetic plan that is safe for both the mother and fetus.1 The anesthetic technique and 
agent should be selected according to the nature of the surgery and the operative site.

it has been estimated that up to 2% of pregnant women require non-obstetric surgery, 
which can be performed at any time during the pregnancy.2 common surgeries performed 
urgently or emergently include appendectomy, ovarian detorsion, bowel obstruction, trauma, 
and cholecystectomy.1,3 general anesthesia is preferred for intra-abdominal surgery, and elective 
surgery should be performed only during the second trimester.1,3 The main concern during the 
first trimester is the development of fetal organs. Surgeries performed during the third trimester 
are associated with an increased risk of preterm labor.3 Thus, anesthesia care providers should be 
familiar with the management principles of non-obstetric surgery during pregnancy.

back pain is common during pregnancy, with a reported rate of 56%.4 However, symptomatic 
lumbar disc displacement is very rare, occurring only in about 1 in 10,000 pregnancies.4 Non-
surgical or surgical management is needed in cases with symptomatic lumbar disc herniation.4 
There have been reports of percutaneous endoscopic lumbar discectomy (pEld) performed under 
both epidural anesthesia and general anesthesia.5,6 However, other anesthetic methods should be 

1 Anesthesiology and pain Medicine, Haeundae paik Hospital, inje University, busan, republic of Korea.
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considered if epidural anesthesia is not indicated.

Herein, the author reports a rare case of spinal 
anesthesia for pEld in a pregnant woman during the 
second trimester.

Case Report

A 31-year-old primigravida nulliparous patient 
(height, 155.3 cm; weight, 67 kg) visited our hospital 
with a 2-day history of severe low back pain that 
radiated to her right leg. She was hospitalized at 18 
weeks of gestation due to intractable pain. physical 
examination revealed normal muscle strength in both 
lower extremities, and dysesthesia along the right l5 
nerve root dermatome. The deep tendon reflex was 
normal.

Magnetic resonance imaging demonstrated right 
disc herniation at the l5–S1 level, with considerable 
narrowing of the spinal canal (Fig. 1). The patient was 
also examined by an obstetrician. An ultrasonographic 
examination revealed that the fetus was healthy. despite 
conservative treatment (caudal block and epidural 
patient-controlled analgesia [pcA]), the patient’s 
symptoms became progressively incapacitating and 
she experienced depression. After consultation with 
a spine surgeon, an obstetrician, an anesthesiologist, 
and the patient, spinal anesthesia was determined to 
be optimal for the pEld, which was performed at 20 
weeks of gestation.

Standard monitoring procedures, such as 
electrocardiography, noninvasive blood pressure 
measurement, and oxygen saturation were used.

The patient received 3 l/min oxygen through a 
face mask and 200 ml of crystalloid for pre-hydration 
before the induction of anesthesia. pulse rate was 92 
beats/min and blood pressure was 124/76 mmHg. 
The patient was shifted into the left lateral decubitus 
position in the operating room. A lumbar puncture 
was performed with 8 mg of 0.5% heavy bupivacaine. 
After spinal anesthesia, the patient’s blood pressure 
was maintained at 104/61 mmHg. The anesthesiologist 
observed the patient for 15 min to confirm that the vital 
signs were stable. blood pressure was maintained at 
106/57 mmHg, and heart rate was 82 beats/min. No 
vasopressor was administered.

The patient was placed in the prone position 
over a gel pad and sponge cushion. Vital signs were 
maintained in the prone position. As the patient did 
not complain of dyspnea or compression, the surgery 
commenced.

The total anesthetic time was 80 min and the total 
surgical time was 45 min. A total of 500 ml of crystalloid 
was administered intravenously during surgery. The 
patient’s general postoperative condition was normal 
and her leg pain was completely relieved. referral to 
an obstetrician was done to confirm that the mother 
and fetus were in good condition on postoperative day 
(pod) 2. She was discharged on pod 4.

Discussion

The goal of non-obstetric surgery is to ensure 
the well-being of the mother and fetus, and maintain 
the pregnancy. Surgery is stressful for both the 
mother and healthcare providers. depending on the 
type of surgery and the patient’s condition, there are 
numerous general and regional anesthesia options 
for non-obstetric surgery. However, anesthesia and 
surgery can increase the likelihood of hypoxia, impair 
fetal development, or cause loss of pregnancy. The 
surgeon and anesthesiologist should consider the 
patient’s condition when choosing the anesthesia 
method, to shorten the operating and anesthesia time.7 
reactivation of an epidural catheter is less cost-
effective than spinal anesthesia for postpartum tubal 
ligation surgery.8 our patient experienced no pain 
relief from non-surgical manipulation, such as epidural 
pcA, and spinal anesthesia was planned to shorten the 
surgery and anesthesia time.

Healthcare providers can use non-surgical 
conservative treatment to treat disc herniation if 
there is an issue with insurance. Few analgesics and 
anesthetics can be used during pregnancy.4 pEld is a 
minimally invasive technique, and the anesthesia used 
(i.e., local, general, or epidural) plays an important role 
in its success.9 There are many special considerations 
for non-obstetric surgery in pregnant patients. There 
is no clear consensus as to whether general or local 
anesthesia is better. Mazze et al.10 reported that no 
particular type of anesthesia is associated with a higher 
likelihood of adverse outcomes.
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general anesthesia ensures patient comfort but 
may pose a greater risk of neurological complications, 
potentially rendering them uncooperative.9 
Anesthesia-related mortality in the parturient is related 
to respiratory events and airway manipulation. The 
airway of a pregnant woman is eight times more 
difficult than that of a non-pregnant woman. The 
oropharyngeal diameter narrows due to edema as the 
pregnancy progresses.11 Aspiration prophylaxis should 
be considered, as pregnant patients are generally 
considered to have full stomachs.12

An alternative anesthetic method, regional 
anesthesia, is preferred in a pregnant patient if the 
indication and site of surgery are appropriate. peripheral 
nerve block and neuraxial anesthesia are options for 
surgery on the extremities. if a regional anesthetic is 
used, clinicians should first consider thrombocytopenia 
due to hemodilution, and any other abnormalities 
in the coagulation profile. The surgeon performing 
endoscopic lumbar discectomy should check for 

any motor weakness or severe pain caused by nerve 
damage, and may prefer to use epidural anesthesia.9 
Epidural anesthesia is associated with an increased risk 
of neurological complications in cases of severe spinal 
stenosis.13 Narrowing of the epidural space may occur, 
which can increase the likelihood of an accidental 
dural puncture. Also, it may not be possible to perform 
epidural blood patch to treat a post-dural puncture 
headache (pdpH). Epidural anesthesia takes longer 
time than spinal anesthesia.14,15 prolonged operating 
and anesthesia times are associated with a higher 
likelihood of adverse outcomes; moreover, a strong 
correlation has been observed between premature 
birth and the duration of surgery and anesthesia.7 
other important factors include the type of surgery, 
whether there is an underlying maternal condition 
requiring surgery, and disease severity. devroe et al.16 
reported no independent association between the type 
of anesthesia and outcome but recommended that 
regional anesthesia be considered whenever possible 

Fig. 1 
Preoperative magnetic resonance image 
showing herniated lumbar disc at the L5/

S1 level.
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higher in pregnant women.17 However, our patient had 
no pdpH.

clinicians should be aware of, and prepared for, 
the common side effects of non-obstetric surgery, 
and efforts should be made to shorten the duration of 
surgery and anesthesia. Spinal anesthesia should be 
carefully performed with hemodynamic monitoring 
when regional anesthesia is needed for non-obstetric 
surgery.

Ki HwA lEE

to avoid the problems associated with low birth weight 
and the neurotoxicity of anesthetics.

common complications of neuraxial anesthesia 
are hypotension and decreased uteroplacental blood 
flow. Hypotension induced by spinal anesthesia can 
be sustained with intravenous fluids and vasopressors, 
to in turn maintain uteroplacental perfusion pressure. 
The duration of anesthesia is shorter for spinal than 
epidural anesthesia.14 pdpH is a common complication 
after lumbar puncture, and the prevalence of pdpH is 
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of 150 words maximum is required. An Abbreviated 
title and a Summary Statement is required on the title 
page. The Summary Statement should be limited to 35 
words maximum.

F.  Editorial
An Editorial provides an editorial standpoint on 

an article published in the Journal or communicates 
general policies or an opinion of the journal editorial 
board. It should contain no more than 2000 words, with 
few references and one table and/or figure. 

G. Case Reports
Case reports should describe scenarios focusing 

on challenging and interesting clinical management 
of patients. The words count should be 1,000-1,500 
words. A total of two figures and/or tables is allowed. 
References are limited to ten. Case reports do not need 
an abstract. Case reports must state in the text that 
informed consent to publication was obtained from 
the patient or guardian (or was granted by a competent 
ethics committee).

H. Special Articles
Special articles include any manuscript that does 

not fit any of the above categories. Authors should 
send a cover letter to the Editor-in-Chief describing 
their paper and its scope. After receiving an approval, 
the manuscript will be considered for review by the 
editorial board. Special articles range in length from 
1,000 to 5,000 words with up to 150 references and 
4-6 tables and/or figures. Unstructured Abstracts are 
required.

I. Open view
Open view articles include innovative writing 

describing the real life of an anesthesiologist or pain 

practitioner. It can be submitted in any format, it can be 
poetry, creative fiction or non-fiction. The words count 
should be 1,000-1,500 words. Authors can request 
anonymity in published pieces, but are still required to 
submit a title page with author names and affiliations.  

Authors should follow the EQUATOR guidelines 
for reporting their work and must submit the 
corresponding checklist with each article type. Please 
consult with the EQUATOR Network webpage for the 
most current version of the applicable statement or 
guideline. i.e. Randomized controlled trials must follow 
the CONSORT statement and submit a completed 
CONSORT checklist. Non-randomized controlled 
trials must follow the TREND statement and submit 
a completed TREND checklist. Observational studies 
must follow the STROBE statement and submit a 
completed STROBE checklist. Systematic Review or 
Meta-Analysis must follow the PRISMA statement and 
submit a completed PRISMA checklist.

Manuscript Preparation
All manuscripts should be submitted via the journal’s 

e-mail address (meja@aub.edu.lb). Manuscripts that 
do not satisfy minimum submission requirements will 
be returned to authors for correction. All submissions 
require a title page. Manuscripts must be double-
spaced with wide margins (1.5 inches or 3.8cm for all 
margins). Fonts should be 10 point or larger. Number 
pages consecutively at the upper right corner. Numbers 
should start with the title page. Manuscripts may be 
submitted as a single Word document file, including 
title page, references, figure legends, figures, and tables.

A. Cover Letter
All submissions must be accompanied by a cover 

letter, signed by all authors and stating that:
- All authors have contributed intellectually to the 

manuscript and the manuscript has been read and 
approved by all authors

- The manuscript has not been published 
previously in total or in part, is not accepted for 
publication or under consideration by another 
journal

B. Title page
All submissions require a title page with the 

following information on the first page(s) of the 
manuscript file:



1. Article title (concise and informative with no 
abbreviations);

2. Authors listing first name, middle initial and last 
name of each author, and institutional affiliations 
with superscripts denoting the academic degrees 
and institution;

3. Corresponding Author: Name, mailing address, 
phone number, and e-mail address;

4. The name of the department(s) and institution(s) 
to which the work should be attributed;

5. Clinical trial number and registry URL, if 
applicable;

6. Prior Presentations: Note any presentations of 
the work at conferences for meetings; include 
name, exact date, locations;

7. Acknowledgments: List individuals or 
organizations to be acknowledged, if any.

8. Abbreviated title (Running Head): State the 
essence of the article (50 characters maximum) 
for all article types except Letters to the Editor;

9. Funding Statement: Disclosure of all financial 
support for the work, including departmental or 
institutional funding/support.

10. Conflicts of Interest: Any conflicts of interest 
for any or all authors within the 36 months of 
submission. If no competing interests, please add 
the following statement: “The authors declare no 
competing interests.”

C. Abstract
Abstract should follow the title page. Original 

Investigations require a structured abstract. It should 
be limited to 350 words. The structured abstract should 
contain four labeled paragraphs: Background, Methods, 
Results, and Conclusions. Other article types require an 
unstructured, one-paragraph summary of the key points 
of the article of 250 words or fewer.

D. Body Text
1. Introduction (new page): Provides a background 

on the nature of the problem and its significance. 
States the specific aim(s) or research objectives 
or hypothesis tested. Provides only pertinent 
references and does not include data or 
conclusions from the work being reported.

2. Materials and Methods (new page): Includes, 
as relevant, statements about informed consent, 

animal care, IRB approval, and/or clinical trial 
registration. Includes selection and description 
of participants while clearly including eligibility 
and exclusion criteria. Should identify the 
methods, apparatus (give the manufacturer’s 
name and address in parentheses) and 
procedure(s) in sufficient details to allow others 
to reproduce the results. Provides references 
to established methods. Identifies precisely all 
drugs and chemicals used, including generic 
name(s), dose(s), and route(s) of administration. 
Extra or supplementary materials and technical 
details can be placed in an appendix. A subsection 
entitled “Statistical Analysis” should appear at 
the end of the Materials and Methods section 
when appropriate. Whenever applicable, a 
power analysis should be provided. All statistical 
methods used in representing and analyzing the 
data should be described. The computer software 
used for data analysis should be provided. 
The level of statistical significance should be 
provided;

3. Results (new page): Results should be presented 
in a logical sequence in the text, tables, and 
figures giving the main or most important 
findings first. Do not repeat all the data in the 
tables and figures in the text;

4. Discussion (new page): The discussion should 
focus on the findings in the current work.

5. Abbreviations should be spelled out completely 
when first used in the manuscript. The use of 
abbreviations is discouraged in the title.

E. References
Number references (as superscripts Arabic 

numerals) in the sequence they appear in the text. If 
there is punctuation adjacent to reference superscripts, 
references should be placed after punctuation marks. 
List all authors when there are six or fewer; when there 
are 7 or more, list only the first six and add “et al”. 
Use abbreviated titles of the medical journals as they 
appear in Index Medicus (see http://www.nlm.nih.gov/
tsd/serials/lji.html). Include only references accessible 
to all readers. Sites on the World Wide Web (URLs) 
may be used as references. Abstracts are acceptable as 
references only if published within the previous 3 years. 
Manuscripts in preparation or submitted for publication 
are not acceptable as references. Use the following 
reference formats:



Journal
Carli F, Mayo N, Klubien K, Schricker T, Trudel 

J, Belliveau P. Epidural analgesia enhances functional 
exercise capacity and health-related quality of life 
after colonic surgery: Results of a randomized trial. 
Anesthesiology 2002; 97:540-9. DOI documentation is 
recommended for all journal articles. DOI is required 
for online only published papers.

Book
Barash PG, Cullen BF, Stoelting RK: Clinical 

Anesthesia, 3rd edition. Philadelphia, Lippincott-Raven 
Publishers, 1997, pp 23-4

Book Chapter
Blitt C: Monitoring the anesthetized patient, 

Clinical Anesthesia, 3rd edition. Edited by Barash PG, 
Cullen BF, Stoelting RK. Philadelphia, Lippincott-
Raven Publishers, 1997, pp 563-85

Webpage
Mendeley JA, Thomson M, Coyne RP. How and 

when to reference. 2017. Available from https://www.
howandwhentoreference.com. Accessed on: June 2018. 

It is the sole responsibility of the authors to ensure 
the completeness and presentation of the references. 
Any paper that does not provide a well-revised and 
completed list of references will be returned to the 
authors for revision and resubmission.

F. Tables
Number tables consecutively in order of appearance 

(Table 1, Table 2, etc.). Each table must have a title 
and include footnotes when appropriate. Make sure 
any symbols and abbreviations used in the tables are 
defined. Tables must be word processing document 
format (e.g., .doc). Do not submit tables as image files.

G. Figure Legends
Supply a legend/caption for each figure, on the last 

page of the manuscript file.

H. Figures
If a single figure contains more than one panel, 

each panel must be identified alphabetically (e.g., A, B, 
etc.) and should read left to right in presentation. The 
figures must be cited in the text in the same, consecutive 
numeric order. Each Figure should be clearly labeled 

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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