
Safe anesthesia in surgeries; A new approach to 
abdominal surgeries 



Objectives

Challenges in laparoscopic and open abdominal surgeries

Role of an anesthesiologist in overcoming these challenges

Residual paralysis and its economical consequences

 Two newly available anesthesia drugs



• Minimally invasive surgical procedures 

• Aims to minimize the tissue trauma but still achieve a satisfactory therapeutic result

• The surgical advantages of laparoscopic operations are:

- Reduction of postoperative pain

- Reduction of intraoperative bleeding

- Better cosmetic results

- less postoperative wound infection

- Reduced metabolic derangement 

- Reduced postoperative pulmonary complications

- Significant cost savings 

- More rapid return to normal activities

The number of laparoscopic procedures is increasing

International Journal of Anesthesiology & Research 2013, 1:102



 Inflating  gas  into  the  abdominal  cavity

An intra-abdominal pressure (IAP) of 10-15 mmHg is used. 

 Carbon dioxide (CO2) is commonly used 

 The physiological effects of intra-abdominal CO2 

insufflation combined with the variations in patient 

positioning can have a major impact on the 

cardiorespiratory function. 

During laparoscopic procedures; 



Challenges regarding intra-abdominal pressure 

 Raising the intra-abdominal pressure (IAP) above the venous pressure 

Activation of the sympathetic nervous system 

- increase in blood pressure

- increase in heart rate

- arrhythmias 

- myocardial contractility 

- myocardial sensitization to catecholamines 

Venous vessels compression



 Changes in pulmonary function

 Diaphragmatic excursion                 intraoperative atelectasis 

 Upward displacement of diaphragm                 ventilation-perfusion mismatch

Challenges regarding intra-abdominal pressure 



Problems associated with open abdominal surgery

 Pulmonary function is impaired after abdominal surgery more severely than after non-thoracic, 
non-abdominal surgery. Upper abdominal procedures result in a higher incidence of pulmonary 
complications.

 Mechanical bowel preparation, laxatives, ileostomies, preoperative vomiting and/or diarrhea, 
when present, cause large fluid loses in patients undergoing abdominal surgery. 

 Patients with cancer may have perioperative complications related to the disease or therapy. In 
patients with colon, pancreas and stomach cancer, hypercoagulability is common



Challenges might be overcome by anesthesiologists

 Respiratory failure is a common complication of abdominal surgery

Acute postoperative pain

 Nausea and Vomiting

 Ileus and Constipation



Neuromuscular blockade (NMB) is commonly used during surgery for three 
purposes:

-to facilitate intubation, 

-to decrease patient movement, 

-to improve operating conditions for the surgeon







Mechanisms of residual paralysis induced postoperative respiratory failure

Curr Anesthesiol Rep. 2014 Dec; 4(4): 290–302



Residual Paralysis: Costs

• Residual paralysis is costly to both patients and healthcare

institutions.

• Discharge times were significantly longer in patients with a TOFR <0.9 on arrival to PACU

• Residual paralysis is associated with postoperative respiratory complications (The average 
cost of treating: $62,704)

• In the USA alone, it is estimated that postoperative pulmonary complications lead to an 
additional 92,000 ICU admissions and incur a cost of $3.42 billion each year



Rocuronium

•Unique combination of benefits

• 1- Onset of action

 Rocuronium has a fast onset when compared with other nondepolarizing NMBAs

 At a dose of 0.6 mg/kg, most patients can be intubated within 60 to 90 seconds — Intubation conditions in 94.6% of patients intubated 
at 0.6 mg/kg were rated good or excellent

• 2- Versatility

Flexible dosing options and dose-dependent duration of action make Rocuronium suitable for a wide variety of 
procedures and situations

Rocuronium can be used for standard infusion, maintenance dosing, and continuous infusion

Rocuronium is suitable for use in short, medium, and long procedures of all types, including:



• 3- Rapid sequence induction

 Rocuronium is the only non-depolarizing NMBA indicated for rapid sequence induction

 96% of patients intubated with fentanyl/thiopental induction + Rocuronium were adequately intubated 
within 60 seconds

 93% of patients intubated with propofol induction + Rocuronium were adequately intubated within 60 
seconds

• 4- Minimum Histamine release

 Rocuronium provides significantly less increase in histamine at 1 and 3 minutes when compared with 
atracurium, mivacurium, and tubocurarine

• 5- Hemodynamic safety

• Rocuronium provides a predictable hemodynamic safety profile

 Maintains heart rate

 Maintains cardiac index

 Does not cause a significant decrease in mean arterial pressure at 1 and 3 minutes

Rocuronium



• 6- A specific reversal agent

 Having a reversal agent, which specifically binds rocuronium



Limitations in Available Reversal Agents

• ChE inhibitors in the reversal of neuromuscular block can cause 

• Bradycardia

• Hypersalivation

• Bronchospasm

• Increased bronchial secretions

• Urinary frequency

• Nausea and vomiting

• Coadministration of antimuscarinic agents aids in preventing cholinergic 

effects but may result in*

• Tachycardia

• Dryness of mouth and nose

• Mydriasis

• Urinary retention

MOA: Mechanism of Action

ACEI: Acetyl Cholinesterase inhibitor.  

*Atropine use causes dose-dependent adverse effects.

Atropine Sulfate Injection, USP [package insert]; 2003. 

Glycopyrrolate Injection, USP [package insert]; 2006.



 Sugammadex is a rocuronium and vecuronium-
reversal agent that provides you with
predictable, complete, and rapid reversal for:

o Optimal patient conditions through NMB-
induced relaxation and stillness

o Improved patient recovery from NMB to TOF 
ratio of ≥0.9 at extubation

o Increased perioperative efficiency

Allow RAPID & ADEQUATE reversal from Any 

Depth of Block allowing NMB at desired depth 

throughout procedure

Have a DIRECT mode of action

Provide an Alternative to Succinylcholine for 

rapid onset, short-acting muscle block

Eliminate need to manage treatment side effects

An ideal reversal agent would:



Intraoperative advantages Type of surgery / Patients 

Best surgical conditions Performing deep

neuromuscular blockade

Laparoscopic surgery, bariatric surgery 

Deep NMB until the end of the surgery

orthopedic fracture repositioning

Dislocation reduction, laparotomy, and

mucosectomy

Faster reversal than neostigmine

Patients with diminished respiratory

reserve (i.e. patients with obstructive lung 

disease, sleep apnea and neuromuscular

disease) 

Zaouter et al., J Anesth Clin Res 2017, 8:7 

Advantages of Sugammadex Use During Daily Practice

Advantages of sugammadex when a deep NMB is performed 



2020

Sugammadex; best option for higher risk patients
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Adapted from François Donati Ph.D., Neuromuscular Monitoring - More than Meets the Eye. Copyright © 2012, the American Society of Anesthesiologists, Anesthesiology 2012; 117:934-6



Many adverse events occur 

due to poor communication 

between surgical and 

anesthesia unit personnel

Interactions between  

surgeons and 

anesthesiologists facilitates 

the recovery process




