
The Morbidly Obese Patient Undergoing 

Robotic Abdominal Surgery 
Rainer Lenhardt, USA 



Outline
A. Indications and advantages of 

robotic surgery

B. Pulmonary function of 

morbidly obese patients and 

robotic abdominal surgery

C. Ventilator and paralysis 

management



Indications for Robotic 

Abdominal Surgery

1. Bariatric surgery

2. Prostatectomy (RALPR)

3. Nephrectomy 

4. Cystectomy (RARC)

5. Colo-rectal surgery

6. Gynecological surgery



Advantages of Robotic 

Surgery

1. Reduced blood loss

2. Reduced postoperative pain

3. Reduced hospital stay

4. Faster return to urinary and bowel 

function

5. Reduction in surgical complications

6. Costs ???

Healing et al. Obstet Gynecol Scand 2016 95:299



Advantages of Robotic 

Surgery
Robotic hysterectomy vs. 

total abdominal hysterectomy
RHE TAH

Duration of surgery (min) 141 ± 56      128 ± 58  

LOS (days) 0.9 ± 0.9 3.2 ± 1.4 

Estimated blood loss (ml) 125 ± 169 

30 day SSI rate (%) 1.4 8.5

Gali et al. Anesth Analg 2019 126:127

264 ± 270



Diseases linked to 

Obesity
Cancer

➢Breast

➢Prostate

➢Colorectal

➢Renal

➢Endometrial



Diseases linked to 

Obesity

OB/GYN

•  Endometrial

•  Uterine fibroma

•  Ovarian cysts

•  Cesarean section 

•  Fibroadenoma of the breast



Respiratory System

• Extra pressure on thorax →  compliance

 

  Compliance → airway pressures

 

  Airway pressure → risk of barotrauma



FRC and ERV

Jones et al. CHEST 2006; 130:827

Murphy et al. Can J Anaesth 2013; 60:929









Robotic Surgery



Robotic Surgery



Pulmonary Changes

Effects on respiratory mechanics

Increased inspiratory peak and 

plateau airway pressure

FRC and lung compliance reduced 

(>50%)

Increase in end-tidal CO2 tension

Tharp et al. Anesthesiology 2020; 133:750 



Pulmonary Changes

Most of the lung below left atrium

   in zone 3 and 4 condition

Ventilation-perfusion mismatch

Atelectasis

Pulmonary interstitial edema

Suh et al. Korean J of Anesth 2010 59:329



Complications of Robotic 

Surgery

1. Pulmonary changes:

Hypercarbia and hypoxia

2. Pneumothorax, pneumo-mediastinum 

3. Airway and face edema

4. Subcutaneous emphysema 

5. Gas embolism

6. Cardiovascular changes:

BP changes, HR changes  

7. Increase of ICP and IOP 



Complications of Robotic 

Surgery

Pulmonary changes:

Hypercarbia and 

hypoxia







Ventilation Strategies

Protective ventilation

Vt 6-8ml/kg

PEEP 6-8 cm/H2O

Recruitment maneuver Q30min

I:E ratio 1:1 or 2:1

PC-VG or PRVC

Cheng et al. BMC Anesthesiology 2022 12;22:347

Young et al. Br J Anaesth 2019; 123:898 

Kim et al. Act Anaesthesiol Scand 2013; 57:613

Kim et al. Int J Med Sci 2018; 15:1526



22Thilen S et al. Anesthesiology. 2012;117:964

Acceleromyometer

M. adductor pollicis



Neuromuscular Monitoring During 

Robotic Surgery 

23

Fuchs-Buder et al. Minerva Anest 2018; 84:509



Robotic Surgery in Obese Patients



Extremely poor conditions: The surgeon is unable to work 

due to coughing or due to the inability to obtain a visible 

laparoscopic field because of inadequate muscle relaxation
1

Poor conditions: There is a visible laparoscopic field but 

the surgeon is severely hampered by inadequate muscle 

relaxation continuous muscle contractions and/or 

movements with the hazard of tissue damage

2

Acceptable conditions: There is a wide visible 

laparoscopic field but muscle contractions and/or 

movements occur regularly causing some interference 

with the surgeon’s work

3

Good conditions: There is a wide laparoscopic working 

field with sporadic muscle contractions and/or movements 4

Optimal conditions: There is a wide visible laparoscopic 

working field without any movement or contractions 5

Leiden Surgical Rating 

Scale



Surgical Conditions in Robotic 

Surgery Obese versus 

non-Obese Patients

Robotic hysterectomy, n=100

Leiden surgical rating scale BMI < 29.9 BMI > 30

Pooled data M + D paralysis  4.5 ± 0.5       3.5 ± 0.8   

Pooled data M paralysis 4.4 ± 0.4 3.4 ± 0.7 

Pooled data D paralysis 4.6 ± 0.5 4.0 ± 0.6

Lenhardt et al. unpublished data 2023

M moderate, D deep paralysis

BMI 25.8             BMI 43



TOF% > 0.9 give Sugammadex

< 1 liter crystalloids% 



Thank you
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