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Structured Abstract 

Background 

The obese population has grown substantially in the United States and anesthesia providers have 

failed to adapt their practice to accommodate the unique anatomy and physiology of these 

patients. Esophageal manometry has shown promise in guiding the selection of safe and effective 

ventilation settings in this unique population.  

A 34-year-old female patient with a BMI of 66 kg/m2 and a history of obstructive sleep apnea 

underwent a 7-hour robotic-assisted minimally invasive transforaminal lumbar interbody fusion 

and decompression. The patient was given general endotracheal anesthesia and positioned prone 

during surgery. Throughout the procedure, the patient was ventilated using excessively high tidal 

volumes and low positive end expiratory pressures which created abnormally high peak airway 

pressures without significantly improving oxygenation. These tidal volumes were inconsistent 

with current recommendations for lung-safe ventilation. The patient’s respiratory status 

following extubation was labored and plagued by poor oxygenation resistant to oxygen therapy. 

She was prescribed BiPAP therapy for her recovery in the post-anesthesia care unit and, 

following a lengthy recovery period, was transferred to a medical-surgical unit on oxygen via 

venturi mask.  

Clinical Question 

In obese patients, does the use of esophageal manometer-guided ventilation decrease the 

occurrence of postoperative pulmonary complications (PPCs) when compared to traditional 

ventilatory strategies? 

 

Evidence Based Discussion 

 

Atelectasis of dependent lung tissue is seen commonly in postoperative general anesthesia 

patients. This anesthesia-related event is typically well tolerated in non-obese patients. However, 

obese patients (>40 BMI) are more likely to suffer from postoperative pulmonary complications 

(PPCs) related to atelectasis. This is due to their increased metabolic demands and decreased 

functional residual capacities. Esophageal manometry allows practitioners to optimize PEEP and 

reduce the occurrence of atelectasis. 

 

Current anesthesia practice is focused on choosing ventilator settings that adequately ventilate 

and oxygenate the patient while keeping peak airway pressures (Paw) at a minimum. In most 

patients, the Paw is a decent estimate of transpulmonary pressure, or the pressure applied to the 

lung parenchyma. In obese patients the Paw becomes less reliable. A portion of the Paw is devoted 

to inflating the lung while another portion is devoted to countering the forces of the tissues 

encroaching on the thoracic cavity. The only way to delineate these two pressures is to obtain an 



esophageal pressure which has proven to be an accurate surrogate for pleural pressure. 

Countering this positive pleural pressure, created by encroaching tissues, with an equal amount 

of positive end expiratory pressure (PEEP) can help keep small airways open at end expiration 

and increase aerated lung tissue thus decreasing the incidence of atelectasis. 

 

Additionally, research also points to the use of a new metric as an indicator of lung safe 

ventilation: driving pressure. Driving pressure is the difference between the peak Paw and the 

PEEP during the respiratory cycle. Elevated pressure changes between end-expiration and end-

inspiration can be predictive of ventilator induced lung injury and the PPCs that result. Setting 

the optimal PEEP that keeps airways open throughout the respiratory cycle will decrease both the 

Paw at end-inspiration and the driving pressure which decreases the patient’s risk for 

postoperative pulmonary complications.  

 

Research has shown that esophageal manometry is a reliable predictor of pleural pressure. 

Esophageal manometry would allow anesthesia providers to optimize PEEP and reduce driving 

pressure, thus reducing the occurrence of atelectasis. Conversely, setting a high PEEP 

indiscriminately, without supportive data, can over distend and possibly injure the lungs. 

Therefore, setting PEEP without the guidance of esophageal manometry can be a dangerous 

guessing game and result in adverse patient events. 

 

Translation to Practice 

 

Sufficient levels of PEEP are being underutilized in the obese population. A one-size-fits-all 

PEEP table cannot accurately predict the pressure requirements of an anesthetized obese patient 

and an empirically high PEEP is simply too dangerous. Esophageal manometry provides a 

relatively non-invasive measurement of pleural pressure that can be used to extrapolate the 

optimal PEEP, promote lung aeration, and monitor for alveolar overdistention. 

 

Future studies should focus on the use of these devices in healthy, obese patients undergoing 

general endotracheal anesthesia. A standardized equation to calculate the optimal PEEP should 

be utilized to control provider differences. Researchers should monitor for differences in 

intraoperative and postoperative oxygenation requirements as well as the occurrence of 

postoperative pulmonary complications.    

 

Obese patients need novel ventilation strategies that account for their unique physiology. After 

assembling, appraising, and synthesizing a sufficient body of evidence, an interdisciplinary team 

of nurses, anesthesia providers, and respiratory therapists should design and pilot the use of 

esophageal manometers in healthy obese patients undergoing general anesthesia. These 

clinicians will work collaboratively to educate staff, implement the new protocol, collect data, 

and champion the adoption of the protocol. Finally, the results of the pilot study should be 

disseminated to other professionals that may benefit from their findings.  
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