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Results
Infection Prevention

A total of 1770 patients were included (971 preinter-
vention and 799 postintervention). Forty SSIs were seen in 
the preintervention cohort and 16 in the postintervention 
cohort (4.12% vs 2.00%; RR 0.48, 95% CI 0.27–0.86; p 
= 0.01). Following multivariate logistic regression, the in-
tervention was still associated with a decrease in SSI (OR 
0.49, 95% CI 0.26–0.87; p = 0.02) (Fig. 5).

Blood Management
One hundred fifty-six patients were included in the pi-

lot study. Perioperative transfusion rates fell from 20.1% 
to 7.7% from Q1 2018 to Q4 2018 (p = 0.004), with no 
appreciable change in morbidity or mortality rates (Fig. 6).

Discussion
Although previous studies have identified the need to 

improve the management of patients with multiple comor-
bidities, limited data have been published on the most ef-
fective strategies to do so. The effectiveness of any proto-
col to improve outcomes, efficiency, and patient satisfac-
tion remains to be seen. Preliminary data from our insti-
tution have shown that implementation of a multi-tiered 
approach to improving patient outcomes is possible and 
may be beneficial.

Implementing the infection prevention bundle has 
yielded a sustained, statistically significant reduction in 
postoperative wound infections. It is estimated that this 
intervention alone resulted in an $827 cost savings per pa-
tient operated on. The effect has been durable as well.

While preliminary in scope, the blood management 
pathway shows promise with significant reductions in 

transfusion rates in major and complex spine surgeries. 
However, the small sample size and limited timeframe of 
the cohorts limits generalization.

Our experience has shown that the creation of an itera-
tive ERAS protocol is possible; however, there are chal-
lenges to implementation and compliance. Implementing 
the myriad of preoperative pathways was logistically dif-
ficult. In order not to disrupt patient flow and practice ef-
ficiency, “fast-track” consult pathways needed to be created 
with the aid of the consulting services to allow for evalu-
ation and optimization in a timely fashion. Without “buy-
in” from consultative services, this may not be feasible at 
other institutions. Monitoring for compliance with proto-
cols is challenging. Monitoring programs needed to be cre-
ated and required significant resources, which may not be 
readily available at other institutions. The implementation 
of multilevel reforms makes analysis for causation diffi-
cult with the potential for a variety of confounding factors. 
The various components of the protocol were introduced 

FIG. 5. Quarterly surgical site infection rates pre- and postimplementation of ERAS protocol. Note sustained significant reduction 
in the infection rate.

FIG. 6. Perioperative transfusion rates for major and complex spine 
surgeries. ERAS protocol was implemented in Q2.
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in different phases, making the comparison between pre- 
and postimplementation difficult. Working across multiple 
disciplines is a potential barrier due to different methods 
of charting and reduced interspecialty communication. In 
order to implement all aspects of the protocol, a multidisci-
plinary team-based approach to care is imperative.

Resources are a significant limitation as surgical spine 
services vary in capability to include budget, ancillary ser-
vices, operating room equipment, inpatient consult services 
and availability, and access to outpatient medical special-
ists. Our protocol, albeit comprehensive, may not be appli-
cable or feasible for all spine centers. However, given the 
modular nature of the protocol, portions may be indepen-
dently implemented.

Our future studies will analyze each segment of the 
protocol for efficiency, efficacy, and cost-effectiveness. We 
hope to refine this protocol as our data pool increases to 
streamline interventions and provide spine surgeons with a 
standardized system of evidence-based practices that will 
decrease cost and lower all-cause morbidity and mortality. 
Subsequent analyses will assess outcomes, including LOS, 
transfusion rates, 30-day readmission and complication 
rates, visual analog pain score, infection, and anemia.

Conclusions
We have created and implemented one of the first 

comprehensive ERAS protocols for spine surgery. Our 
literature review identified key risk factors and practices 
that upon intervention would correlate with improved out-
comes in spine surgery. Our institution created a multi-
modal, multidisciplinary approach to simultaneously tar-
get these identified areas throughout the surgical episode. 
Preliminary data have shown improvement in infection 
and transfusion rates. We believe that standardization is 
key to improving quality and hope this model will im-
prove outcomes in spine surgery.
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