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Background: Patients undergoing surgery with general anesthesia and endotracheal intubation are ideally
extubated upon case completion, as Prolonged Postoperative Mechanical Ventilation (PPMV) has been
associated with poor outcomes [1]. However, some patients require PPMV for surgical reasons, such as
airway compromise, while others remain intubated at the discretion of the anesthesia provider. Incidence and
risk factors for discretionary PPMV (DPPMV) have been described in individual surgical subspecialties [2, 3]
and intensive care unit (ICU) populations [4], but are relatively understudied in a broad surgical cohort. The
present study seeks to fill this gap and identify the perioperative risk factors that predict DPPMV.
Methods: After obtaining IRB exemption, existing electronic health record databases at our large referral
center were retrospectively queried for adult surgeries performed between January 2018 and December 2020
with general anesthesia, endotracheal intubation, and by surgical services that do not routinely leave patients
intubated for surgical reasons. Patients who arrived to the ICU intubated after surgery were identified as
experiencing DPPMV. Candidate risk factors were screened for physiologic plausibility and clinical
availability. Further variable selection was performed with LASSO-regularized logistic regression, and
surviving variables were used to generate a multivariable logistic regression model of DPPMV risk.
Results: A total of 32,917 cases met inclusion criteria, of which
417 (1.27%) experienced DPPMV. Compared to extubated
patients, those with DPPMV were more likely to have undergone
emergency surgery (42.7% versus 3.4%, p < 0.001), surgery
during an existing ICU stay (30.7% versus 2.8%, p < 0.001), and
have 20 of the 31 Elixhauser comorbidities (p < 0.05), amongst
other differences. A risk model (Table 1) with thirteen variables
yielded an area under the receiver operating characteristic curve
of 0.97 (95% Confidence Interval [CI], 0.96-0.97), sensitivity of
0.92 (95% CI, 0.89-0.96), and specificity of 0.90 (95% CI, 0.870.93) for prediction of DPPMV.
Conclusions: DPPMV was uncommon in this broad surgical
cohort but could be accurately predicted using readily available
patient-specific and operative factors. These results may be
useful for preoperative risk stratification, postoperative resource
allocation, and clinical trial planning.
References:
1. Khuri SF, Henderson WG, DePalma RG, et al. Determinants of long-term survival after major surgery
and the adverse effect of postoperative complications. Ann Surg. 2005;242(3):326-343.
2. Sharma V, Rao V, Manlhiot C, Boruvka A, Fremes S, Wąsowicz M. A derived and validated score to
predict prolonged mechanical ventilation in patients undergoing cardiac surgery. J Thorac Cardiovasc
Surg. 2017;153(1):108-115.
3. Anastasian ZH, Gaudet JG, Levitt LC, Mergeche JL, Heyer EJ, Berman MF. Factors that correlate with
the decision to delay extubation after multilevel prone spine surgery. J Neurosurg Anesthesiol.
2014;26(2):167-171.
4. Ray JJ, Degnan M, Rao KA, et al. Incidence and Operative Factors Associated with Discretional
Postoperative Mechanical Ventilation After General Surgery. Anesth Analg. 2018;126(2):489-494.

