
Laparoscopy and Anesthesia

Dr. Ghassem Oussia

MD- Anesthesiologist

IN THE NAME OF GOD



Definition



Pneumoperitoneum pneumoretroperitoneum

insufflation of CO2 in Laparoscopy 



Pneumoperitioneum



Laparoscopy- Anesthetic issues



Anesthetic Goals

 Accommodate surgical requirements and allow for 

physiological changes during surgery.

 Monitoring devices available for the early detection of 

complications.

 Recovery from anesthesia should be rapid with minimal 

residual effects.

 The possibility of procedure being converted to open 

laparotomy to be considered.



Carbon Dioxide



Intra-abdominal pressure (IAP)



IAP Monitoring Device



IAP: 12-15 mmHg



IAP :16-20 mmHg



IAP>20 mmHg



Intra abdominal pressure(IAP)



Laparoscopy Operating Room



Benefits of Laparoscopy

rbidity

d



Benefits cont..



Risks of Laparoscopy



Risks of Laparoscopy cont.



Robotic Surgery



Anesthetic management in Laparoscopic 

robotic surgery



Contra indication of Laparoscopy



Hiatal Hernia



Symptoms of Hiatal Hernia



Patient specific contra indication



ASA physical status classification



Preoperative Diagnostic Testing 

Recommendation



Recommendation for patient-specific 

Baseline Testing Before Anesthesia 



Pre anesthesia Medication Instruction(1)



Pre anesthesia Medication Instruction(2)



Positioning



Trendelenberg and Reverse Trendelenberg

Position



Prolonged steep Trendelenberg Position



Reverse Terendelenberg Position



Reverse Terendelenberg position cont. ..



Respiratory & Ventilatory Changes



Respiratory Effects



Pulmonary Function Test (PFT)



Effects of Position on Lung Volume



When To Do ABG??



HYPERCARBIA

 Mild : 

 PaCO2: 45-50mmHg  with mild hemodynamic changes

 Severe :

 PaCO2 :55-70 mmHg with severe hemodynamic 

changes and Acidosis 

 Myocardial depression

 Increased Pulmonary Vascular Resistance and Right 

Ventricular Resistance

 Dysrhythmia (sensitivity to catecholamine)

 Peripheral Vasodilation



CAUSES OF HYPERCARBIA

 1-Absorption of carbon dioxide from the peritoneal cavity

 2-V/Q mismatch : 

 Increased physiologic dead space

 Abdominal distention

 Position of the patient (e.g. ,, steep tilt)

 Controlled mechanical ventilation

 Reduced cardiac output

 These mechanisms are accentuated in sick   patient 

(e.g.,obese, ASA class II or III …. )



HYPERCARBIA  (cont.,)

 3-Increased metabolism (e.g.., insufficient plane of 

anesthesia)

 4-Depression of ventilation by anesthetics (spontaneous 

breathing)

 5-Accidental events

 Subcutaneous emphysema

 Capnothorax

 CO2 embolism

 Selective bronchial intubation



Hypoxemia during Laparoscopy

 1-Preexisting comorbidities : Morbid obesity

Cardiopulmonary disease (CHF,COPD)

 2-Inadequate Gas Exchange : Hypoventilation  ,  Atelectasis 

Endobronchial intubation

Low FIO2 

 3-Low Cardiac Output State : Vena cava compression

CO2 venous embolism

Capnothorax (CO2 pneumoperitoneum)

Capnomedistinum ,Capnopericardium

Acute dysrhythmia

Severe hemorrhage



Management of Hypoxemia in 

Laparoscopy



Physiological Effects



HEMODYNAMIC CHANGES



Regional Perfusion Changes During 

Laparoscopy



Response of Cardiac Output to IAP



Cardiovascular Effects



What can be done ?...



Management of Hypotension in 

Laparoscopy



Proper Blood Pressure Cuff Size in 

Relation to Upper Arm Circumference



Management of Hypertension in 

Laparoscopy



Hemodynamic Effects of 

Pneumoperitoneum in CVS



RENAL Effects of IAP



LOWER LIMB Effects of IAP



Effects of Pneumoperitoneum on CNS 

Physiology



Cont.…



Cont.…



Effects of PaO2,PaCO2,MAP and ICP on 

CBF



Sympathetic Nervous Changes in 

Hypercapnia



Sympathetic over activity in 

Laparoscopy

 Release of Catecholamine

 Stimulation of Renin angiotensin aldosterone system

 Release of Neurohypophysial Hormone (Vasopressin)

 Increase in MAP , LV Afterload and SVR ( Severe 

Vasoconstriction)

 Increase in Myocardial Work and LV Wall tension for 

stability of CI



Laparoscopy



PREMEDICATION



MONITORING



General Anesthesia (GA) for Laparoscopy 



Cont..



cont.….



Lidocaine infusion effects in 

Laparoscopy



Dexmedetomidine infusion effects  in 

Bariatric surgery



Remifentanyl infusion effects in 

Laparoscopy

• Suppress of sympathetic stimulation

• Suppress of Nero endocrine stress  response

• Remifentanyl act Without Respiratory effects



Lung protective strategy in Laparoscopy



Mechanical Ventilation in Laparoscopy



Pressure control Vs. Volume control



Volume Controlled and Pressure 

Controlled Ventilation



Beach Chair Position + PEEP for improvement 

of ventilation and oxygenation in Laparoscopy 



FIUIDS

 U/O Reduced      using it  as a guide       Patient  

overloading

 Stroke volume variation  or  Pulse pressure variation 

referred 

 Steep trendelenberg Position  that cause  Pulse Pressure 

Change: 

 Suggest Low Preload state

 Need for Volume Overload



Modifier of Mechanical Effect of 

Peunomoperitoneum



Intra vascular Volume Status



PEEP use in Laparoscopy



Indication for conversion from 

Laparoscopic to open surgery

1. Failure to establish an adequate pneumoperitoneum

2. Hemodynamic adverse reaction to pneumoperitoneum

3. Intra abdominal adhesions precluding safe access or presenting  excessive 

difficulty to access abdomen

4. Hepatomegaly such that retraction is not feasible or even with retraction , organ 

visualization is obscured

5. Intraoperative complication such as Hemorrhage that are best managed with an 

open surgery

6. Exceedingly thick body wall precluding adequate trocar access or manipulation

7. Existing large upper abdominal wall Hernia that optimally can be repaired 

simultaneously using the same incision



Arrhythmia in Laparoscopic Surgery



CO2 subcutaneous Emphysema



Cont..



S/C Emphysema (Trapped Gas Pocket)

 Location 

 Upper and Lower Extremity

 Neck and Face

 Large Cavity (Thorax , Mediastinum , Pericardium)

 Diagnosis 

 PaCO2 increases after Plateau level

 EtCO2: increases , SpO2 and airway Pressure: no 

change 

 Chest X-ray in Neck or Face S/C Emphysema is needed                                            

(R/O   Capnothorax or Capnomadiastinum)



Differential diagnosis of ETCO2 changes



Pneumothoax/pneumomediastinum



Capnopericardium



Tamponade



Capnomediastinum



Capnomediastinum S/C Emphysema



S/C Emphysema  Capnothorax

Capnomediastinum



CO2 embolism



Cont..

 I-Early events : o.5 ml/kg

 Changes in Doppler Sounds

 Increased Mean Pulmonary Artery  Pressure

 II-Events Occurring With 2ml/kg

 Tachycardia , Arrhythmia , Hypotension , Cyanosis , 

CVP   ,Hypoxemia

 Heart Tone Alteration , ECG : Right –sided heart 

strain , ETCO2

 Δ PaC02-ETCO2 Increases 

 Doppler and TEE : Very Sensitive 



TEE monitoring of VAE



Cont..



Cont..



DURANT POSITION 





Summary of Cardiovascular Collapse 

During Laparoscopy

 Profound Vasovagal Reaction

 Cardiac Dysrhythmia

 Excessive IAP

 Tension  Capno (Pneumo) thorax

 Significant Gas Emboli

 Acute Blood Loss

 Myocardial Ischemia/Infarction

 Severe Respiratory Acidosis (Hypercarbia)

 Anesthetic Drug Overdose



Endobrochial intubation



Aspiration



Aspiration of Gastric content

IAP

Change of the LES

Risk of regurgitation

Head –down position helps to prevents regurgitated fluid 

from entering the airway



Shifting and Falls in Laparoscopy



Nerve injuries



Cont.…

 Mechanism of nerve injury: Excessive compression , 

Stretch , Ischemia

 Risk factors :   Prolonged operative time ,High BMI , Arm 

tucking 

 Inadequate padding , Steep trendelenberg

position (Brachial

 Plexopathy in  Laparoscopic Colo Rectal 

surgery ) 

 Prevention   : Careful attention to Positioning                                                                       



LOWER LIMB



Well leg compartment syndrome



LIOYD-DAVIS-STRIPPUS (Prevention of 

Well leg Compartment Syndrome)



Pharingo laryngeal and Airway Edema



Ophthalmic Changes in Laparoscopy



Venous stasis and VTE in Laparoscopy



Mechanical Thrombus prophylaxis



Cont.…



Cont.…



Laparoscopy in Pregnancy



Cont.…



Complication of Laparoscopy 

 Thermal Injury of the Bowel

 Bowel injury

 Viscus Perforation

 Hemorrhage

 Vascular Injury

 Ureteral or Bladder Injuries

 Incisional Hernia

 Wound Dehiscence



Thermal Injury

 Delayed Development of Symptoms (Several Days or Weeks 

Postoperatively)

 Bilateral Lower Abdominal Pain , Fever ,Elevated WBC, 

Peritonitis

 X-ray : show an Ileus or free Air under the Diaphragm

 Management: Early Gynecology Consultation 



Complication of Hysteroscopy (rare)

 Uterine Perforation

 Postoperative Bleeding ( laceration or tears of uterus)

 Fluid Overload (absorption of distention media)

 Gas Emboli

 Infection



Pediatric Laparoscopy



Postoperative Pain Relief



Cont..

 Reduce Post Operative Pain:

 Lower IAP

 Shorter Duration of Penumoperitoneum

 Evacuation of Sub diaphragmatic CO2 gas (prior Wound 

closure)

 Post Operative Pain  Management

 Parenteral Analgesic

 Regional Anesthesia

 Preferred Approach : Preemptive Multimodal Strategy

 Non Opioid : NSAID , COX2 inhibitor , Acetaminophen

 Minimal weak Opioid



Postoperative Laparoscopy Surgery



Postoperative Management

 Postoperative Shoulder -Tip Pain

 Require Supplemental O2

 Alveolar Recruitment technique using short term CPAP or 

High flow O2 delivery system



PONV



Postoperative Respiratory Dysfunction  

in Laparoscopy



OXY Hemoglobin Dissociation curve



[A-a(PO2) Gradient] or   (PAO2-PaO2)



Inadequate Tissue Oxygenation



P/F Ratio and Severity of Hypoxemia



CAPNOGRAPHY



cont.,..



Cont..



Cont.…



ETCO2 Changes in Laparoscopy



Laparoscopy in Cardiac Disease



Laparoscopy in COPD 

 History and physical exam 

 PFT,CXR,ABG,SpO2

 Cessation of smoking, adequate bronchodilators ,steroids 

and chest physiotherapy with incentive spirometry help to 

reduce post op pulmonary complications



COPD and Laparoscopy surgery

 Duration of surgery should be limited to 2 hours

 IAP less than 12 mmHg

 Standard monitoring

 GA with controlled ventilation

 Monitor peak airway pressure to avoid barotraumas

 Minimal tilt and multimodal analgesia to prevent postop 

respiratory depression 



Laparoscopy in the elderly

 Age related physiological, pathological changes and 

comorbidities

 Narrow margin of safety

 Decrease in organ reserve

 Careful positioning 

 Prevent venous stasis



Anesthesia for Laparoscopy in the 

Elderly

 Increased sensitivity to drugs

 Impaired metabolism and delayed excretion of drugs

 Delayed recovery

 Sensitivity to volume overload and hypovolemia , volume 

depletion

 Exaggerated hypotension on correcting lithotomy during 

recovery  



CONT…



Cont…



Laparoscopy in obese patients

 1-Deteriment effect in respiratory mechanics is due to 

supine position and increased weight 

 2-Increased Carbon dioxide production and oxygen 

consumption 

 3-Reduced chest wall compliance and decreased lung 

compliance

 4-Potential airway and intubation problem

 5-Difficulties during IV access , positioning, 

pneumoperitoneum , induction , trocar access

 6- Umbilicus is located 3-6cm caudal to the aortic 

bifurcation, making trocar placement more difficult



Laparoscopic Ventilation problem in 

morbid Obesity and  COPD



Lean Body Weight

 Lean Body weight   (Men)  =  ( 0.32810 × W) + (0.33929×

H) - 295336

 Lean  Body Weight  (women)  = (0.29596× W) + (0.41813 ×

H) - 43.2933

 Lean Body Weight= Total Body Weight- Adipose Tissue 

 Lean Body Weight = Body cell mass +  ECF +  non fat 

connective Tissue

 (weights : kg ,   height :cm)



Ideal Body Weight

 IBW (Men)=50+ (0.91×[  Height-152.4 ])      (ARDSnet)  

formula

 IBW(Women)=45.5+ (0.91×[   Height- 152.4])   (ARDSnet)  

formula 

OR

 Ideal BMI=22kg/m²                                              

 IBW= 22kg/m² × Height² (m²)     



Obesity :  Fat weight , LBW , TBW ,BMI



Health Problem  with increasing BMI



Obesity and Cardiopulmonary Failure



Preload and Afterload changes in Obesity



Intra Operative Changes of Oxygen       

Delivery and Requirement



METs



Dosing of anesthetic Drugs in Obese 

Patients



Metabolic syndrome



Mallampati Airway Classification



Laryngoscopic View



Ramping for Airway Management in 

Obesity



Cont..



Sniffing Position



Cricothyrotomy in Difficult Intubation



Laparoscopy in obese Patients          

(post operative) 

 1-Oxygrn therapy

 2-pulse oximetry ,capnography ,ECG monitoring , ABG 

,U/O

 3-Level of consciousness

 4-Prevention of hypothermia and falling  

 5-Argressive pulmonary care and positioning

 6-Obese patients must have sequential compression 

devices  on their lower extremities

 7-prophylactic anticoagulation to prevent pulmonary 

emboli 



Level of Sedation and Analgesia



Sign and Symptoms of Hypoxia and 

Hypercapnia 



Cyanosis



TAP BLOCK



Cont.…



Cont.…



TAP Block



CONT…



Differential Diagnosis of Severe 

Hypotension In Postoperative Period



Conclusion
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