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ABSTRACT

Objective: An interdisciplinary committee was formed 
to identify factors contributing to surgical delays in 
urgent hip fracture repair at an urban, level 1 trauma 
center, with the goal of reducing preoperative time to 
less than 24 hours. Surgical optimization was identified 
as a primary, modifiable factor, as surgeons were 
reluctant to clear patients for surgery without cardiac 
consultation. Preoperative transthoracic echocardiogram 
(TTE) was recommended as a safe alternative to cardiac 
consultation in most patients. 

Methods: A retrospective review was conducted for patients 
who underwent urgent hip fracture repair between 
January 2010 and April 2014 (n = 316). Time to medical 
optimization, time to surgery, hospital length of stay, 
and anesthesia induction were compared for 3 patient 
groups of interest: those who received (1) neither TTE 
nor cardiology consultation (ie, direct to surgery); (2) a 
preoperative TTE; or (3) preoperative cardiac consultation. 

Results: There were significant between-group differences 
in medical optimization time (P = 0.001) and mean time 
to surgery (P < 0.001) when comparing the 3 groups 
of interest. Patients in the preoperative cardiac consult 
group had the longest times, followed by the TTE and 
direct-to-surgery groups. There were no differences 
in the type of induction agent used across treatment 
groups when stratifying by ejection fraction. 

Conclusion: Preoperative TTE allows for decreased 
preoperative time compared to a cardiology consultation. 
It provides an easily implemented inter-departmental, 
intra-institutional intervention to decrease preoperative 
time in patients presenting with hip fractures.

Keywords: surgical delay; preoperative risk stratification; 
process improvement.

Hip fractures are common, expensive, and asso-
ciated with poor outcomes.1,2 Ample literature 
suggests that morbidity, mortality, and cost of 

care may be reduced by minimizing surgical delays.3-5 
While individual reports indicate mixed evidence, in a 
2010 meta-analysis, surgery within 72 hours was asso-
ciated with significant reductions in pneumonia and 
pressure sores, as well as a 19% reduction in all-cause 
mortality through 1 year.6 Additional reviews suggest evi-
dence of improved patient outcomes (pain, length of stay, 
non-union, and/or mortality) when surgery occurs early, 
within 12 to 72 hours after injury.4,6,7 Regardless of the 
definition of “early surgery” used, surgical delay remains 
a challenge, often due to organizational factors, includ-
ing admission day of the week and hospital staffing, and 
patient characteristics, such as comorbidities, echocar-
diographic findings, age, and insurance status.7-9 

Among factors that contribute to surgical delays, the 
need for preoperative cardiovascular risk stratification 
is significantly modifiable.10 The American College of 
Cardiology (ACC)/American Heart Association (AHA) 
Task Force risk stratification framework for preoperative 
cardiac testing assists clinicians in determining surgical 
urgency, active cardiac conditions, cardiovascular risk 
factors, and functional capacity of each patient, and is 
well established for low- or intermediate-risk patients.11 
Specifically, metabolic equivalents (METs) measurements 
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are used to identify medically stable patients with good 
or excellent functional capacity versus poor or unknown 
functional status. Patients with ≥ 4 METs may proceed 
to surgery without further testing; patients with < 4 METs 
may either proceed with planned surgery or undergo 
additional testing. Patients with a perceived increased 
risk profile who require urgent or semi-urgent hip frac-
ture repair may be confounded by disagreement about 
required preoperative cardiac testing. 

At OhioHealth Grant Medical Center (GMC), an urban, 
level 1 trauma center, the consideration of further pre-
operative noninvasive testing frequently contributed to 
surgical delays. In 2009, hip fracture patients arriving  
to the emergency department (ED) waited an average of 
51 hours before being transferred to the operating room 
(OR) for surgery. Presuming prompt surgery is both desir-
able and feasible, the Grant Hip Fracture Management 
Committee (GHFMC) was developed in order to expedite 
surgeries in hip fracture patients. The GHFMC recom-
mended a preoperative hip fracture protocol, and the 
outcomes from protocol implementation are described 
in this article.

Methods
This study was approved by the OhioHealth Institutional 
Review Board, with a waiver of the informed consent 
requirement. Medical records from patients treated at 
GMC during the time period between January 2010 and 
April 2014 (ie, following implementation of GHFMC rec-
ommendations) were retrospectively reviewed to identify 
the extent to which the use of preoperative transthoracic 
echocardiography (TTE) reduced average time to surgery 
and total length of stay, compared to cardiac consulta-
tion. This chart review included 316 participants and was 
used to identify primary induction agent utilized, time to 
medical optimization, time to surgery, and total length of 
hospital stay. 

Intervention 
The GHFMC conducted a 9-month quality improvement 
project to decrease ED-to-OR time to less than 24 hours 
for hip fracture patients. The multidisciplinary committee 
consisted of physicians from orthopedic surgery, anes-
thesia, hospital medicine, and geriatrics, along with key 

administrators and nurse outcomes managers. While 
there is lack of complete clarity surrounding optimal sur-
gical timing, the committee decided that surgery within 24 
hours would be beneficial for the majority of patients and 
therefore was considered a prudent goal. 

Based on identified barriers that contributed to sur-
gical delays, several process improvement strategies 
were implemented, including admitting patients to the 
hospitalist service, engaging the orthopedic trauma 
team, and implementing pre- and postoperative proto-
cols and order sets (eg, ED and pain management order 
sets). Specific emphasis was placed on establishing 
guidelines for determining medical optimization. In the 
absence of established guidelines, medical optimization 
was determined at the discretion of the attending physi-
cian. The necessity of preoperative cardiac assessment 
was based, in part, on physician concerns about deter-
mining safe anesthesia protocols and hemodynamically 
managing patients who may have occult heart disease, 
specifically those patients with low functional capacity (< 
4 METs) and/or inability to accurately communicate their 
medical history. 

Many hip fractures result from a fall, and it may be 
unclear whether the fall causing a fracture was purely 
mechanical or indicative of a distinct acute or chronic 
illness. As a result, many patients received cardiac con-
sultations, with or without pharmacologic stress testing, 
adding another 24 to 36 hours to preoperative time. 
As invasive preoperative cardiac procedures generally 
result in surgical delays without improving outcomes,11 
the committee recommended that clinicians reserve 
preoperative cardiac consultation for patients with active 
cardiac conditions. 

In lieu of cardiac consultation, the committee sug-
gested preoperative TTE. While use of TTE has not been 
shown to improve preoperative risk stratification in routine 
noncardiac surgeries, it has been shown to provide clini-
cally useful information in patients at high risk for cardiac 
complications.11 There was consensus for incorporating 
preoperative TTE for several reasons: (1) the patients with 
hip fractures were not “routine,” and often did not have a 
reliable medical history; (2) a large percentage of patients 
had cardiac risk factors; (3) patients with undiagnosed 
aortic stenosis, severe left ventricular dysfunction, or 
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severe pulmonary hypertension would likely have altered 
intraoperative fluid management; and (4) in supplanting 
cardiac consultations, TTE would likely expedite patients’ 
ED-to-OR times. Therefore, the GHFMC created a rec-
ommendation of ordering urgent TTE for patients who 
were unable to exercise at ≥ 4 METs but needed urgent 
hip fracture surgery. 

In order to evaluate the success of the new protocol, 
the ED-to-OR times were calculated for a cohort of 
patients who underwent surgery for hip fracture following 
algorithm implementation. 

Participants
A chart review was conducted for patients admitted to 
GMC between January 2010 and April 2014 for opera-
tive treatment of a hip fracture. Exclusion criteria included 
lack of radiologist-diagnosed hip fracture, periprosthetic 
hip fracture, or multiple traumas. Electronic patient charts 
were reviewed by investigators (KI and BO) using a stan-
dardized, electronic abstraction form for 3 groups of 
patients who (1) proceeded directly to planned surgery 
without TTE or cardiac consultation (direct-to-surgery 
group); (2) received preoperative TTE but not a cardiac 
consultation (TTE-only group); or (3) received preopera-
tive cardiac consultation (cardiac consult group). 

Measures
Demographics, comorbid conditions, MET score, anes-
thesia protocol, and in-hospital morbidity and mortality 
were extracted from medical charts. Medical optimiza-
tion time was determined by the latest time stamp of 1 
of the following: time that the final consulting specialist 
stated that the patient was stable for surgery; time that 
the hospitalist described the patient as being ready for 
surgery; time that the TTE report was certified by the 
reading cardiologist; or time that the hospitalist described 
the outcome of completed preoperative risk stratification. 
Time elapsed prior to medical optimization, surgery, and 
discharge were calculated using differences between the 
patient’s arrival date and time at the ED, first recorded 
time of medical optimization, surgical start time (from the 
surgical report), and discharge time, respectively.

To assess whether the TTE protocol may have 
affected anesthesia selection, the induction agent (etomi-

date or propofol) was abstracted from anesthesia reports 
and stratified by the ejection fraction of each patient: very 
low (≤ 35%), low (36%–50%), or normal (> 50%). Patients 
without an echocardiogram report were assumed to 
have a normal ejection fraction for this analysis. 

Analysis
Descriptive statistics were produced using mean and 
standard deviation (SD) for continuous variables and 
frequency and percentage for categorical variables. To 
determine whether statistically significant differences 
existed between the 3 groups, the Kruskal-Wallis test 
was used to compare skewed continuous variables, and 
Pearson’s chi-square test was used to compare cate-
gorical variables. Due to differences in baseline patient 
characteristics across the 3 treatment groups, inverse 
probability weights were used to adjust for group differ-
ences (using a multinomial logit treatment model) while 
comparing differences in outcome variables. This mod-
eling strategy does not rely on any assumptions for the 
distribution of the outcome variable. Covariates were con-
sidered for inclusion in the treatment or outcome model 
if they were significantly associated (P < 0.05) with the 
group variable. Additionally, anesthetic agent (etomidate 
or propofol) was compared across the treatment groups 
after stratifying by ejection fraction to identify whether any 
differences existed in anesthesia regimen. Patients who 
were prescribed more than 1 anesthetic agent (n = 2) or 
an agent that was not of interest were removed from the 
analysis (n = 13). Stata (version 14) was used for analy-
sis. All other missing data with respect to the tested vari-
ables were omitted in the analysis for that variable. Any 
disagreements about abstraction were resolved through 
consensus between the investigators.

Results
A total of 316 cases met inclusion criteria, including 108 
direct-to-surgery patients, 143 preoperative TTE patients, 
and 65 cardiac consult patients. Patient demographics 
and preoperative characteristics are shown in Table 1. 
The average age for all patients was 76.5 years of age 
(SD, 12.89; IQR, 34-97); however, direct-to-surgery 
patients were significantly (P < 0.001) younger (71.2 years; 
SD, 14.2; interquartile range [IQR], 34-95 years) than  
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Table 1. Patient Characteristics by Group

 
Direct to Surgery 

(n = 108)
Preoperative TTE 

(n = 143)

Preoperative  
Cardiac Consultation 

(n = 65)
P Value  

(Kruskal-Wallis)

Age, mean (SD)/(range), y 71.231 (14.224)/(34-95) 79.021 (11.541)/(35-97) 79.569 (10.633)/(49-97) <0.001

EF lower limit, mean (SD)/(range), %a 56.993 (7.222)/(25-70) 53.875 (11.118)/(20-67) 0.328

EF upper limit, mean (SD)/(range), %b 61.063 (7.144)/(30-75) 58.542 (10.766)/(20-70) 0.559

RVSP, mean (SD)/(range), mm Hgc 41.548 (10.257)/(11-73) 50.124 (16.667)/(14.1-99) 0.004

  No. (%) of Patients  P Value (Chi Square)

Females 75 (69.44) 104 (72.73) 42 (64.62) 0.492

Injury (fall) 100 (92.59) 133 (93.01) 64 (98.46) 0.35

Normal functional status (METs ≥ 4)d 14 (17.95) 69 (66.35) 30 (73.17) <0.001

CHF present 6 (5.56) 29 (20.28) 25 (38.46) <0.001

CAD present 9 (8.33) 31 (21.68) 43 (66.15) <0.001

COPD present 10 (9.26) 27 (18.88) 24 (36.92) <0.001

AS present 0 (0) 5 (3.5) 6 (9.23) 0.006

Dementia present 16 (14.81) 45 (31.47) 10 (15.38) 0.002

No. of comorbid conditions <0.001

0 75 (69.44) 53 (37.06) 9 (13.85)

1 25 (23.15) 51 (35.66) 20 (30.77)

2 8 (7.41) 31 (21.68) 20 (30.77)

≥ 3 0 (0) 8 (5.59) 16 (24.62)

Prior hip fracture 14 (12.96) 24 (16.78) 5 (7.69) 0.202

Same hip fracturee 8 (7.77) 12 (8.63) 4 (6.25) 0.841

Beta blocker 19 (17.59) 61 (42.66) 35 (53.85) <0.001

ACE inhibitor 25 (23.15) 48 (33.57) 22 (33.85) 0.155

Anticoagulant 16 (14.81) 38 (26.57) 26 (40) 0.001

EF < 50 0 (0) 10 (6.99) 8 (12.31) 0.002

AS from echocardiographyf 0 (0) 10 (6.99) 9 (16.07) 0.138

Diastolic dysfunctiong 1 (50) 61 (42.66) 23 (41.07) 0.956

ICU stay 3 (2.78) 8 (5.59) 16 (24.62) <0.001

Mechanical ventilation 3 (2.78) 5 (3.5) 12 (18.46) <0.001

Preop delirium 2 (1.85) 17 (11.89) 5 (7.69) 0.012

Post-op delirium 20 (18.52) 55 (38.46) 26 (40) 0.001

Morbidity 15 (13.89) 35 (24.48) 10 (15.38) 0.075

Mortality 1 (0.93) 5 (3.5) 4 (6.15) 0.156

Anesthesia 0.032

Etomidate 6 (5.56) 22 (15.38) 9 (13.85)

Propofol 101 (93.52) 113 (79.02) 50 (76.92)

Both 0 (0) 1 (0.7) 1 (1.54)

Other 1 (0.93) 7 (4.9) 5 (7.69)
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TTE-only patients (79.0 years; SD, 11.5; IQR, 35-97 years) 
and cardiac consult patients (79.57 years; SD, 10.63; 
IQR, 49-97 years). The majority of patients were female 
(69.9%) and experienced a fall prior to admission (94%). 
Almost three-fourths of patients had 1 or more cardiac 
risk factors (73.7%), including history of congestive heart 
failure (CHF; 19%), coronary artery disease (CAD; 26.3%), 
chronic obstructive pulmonary disease (COPD; 19.3%), or 
aortic stenosis (AS; 3.5%). Due to between-group differ-
ences in these comorbid conditions, confounding factors 
were adjusted for in subsequent analyses.

As shown in Table 2, before adjustment for con-
founding factors, there were significant between-group 
differences in medical optimization time for patients in 
all 3 groups. After adjustment for treatment differences 
using age and number of comorbid diseases, and med-
ical optimization time differences using age and COPD, 
fewer between-group differences were statistically sig-
nificant. Patients who received a cardiac consult had an 
18.44-hour longer medical optimization time compared to 
patients who went directly to surgery (29.136 vs 10.696 
hours; P = 0.001). Optimization remained approximately 
5 hours longer for the TTE-only group than for the direct-
to-surgery group; however, this difference was not signif-
icant (P = 0.075). 

When comparing differences in ED-to-OR time for the 
3 groups after adjusting the probability of treatment for 

age and the number of comorbid conditions, and adjust-
ing the probability of ED-to-OR time for age, COPD, and 
CHF, significant differences remained in ED-to-OR times 
across all groups. Specifically, patients in the direct-to-
surgery group experienced the shortest time (mean, 
20.64 hours), compared to patients in the TTE-only group 
(mean, 26.32; P = 0.04) or patients in the cardiac consult 
group (mean, 36.08; P < 0.001). TTE-only patients had 
a longer time of 5.68 hours, compared to the direct-to-
surgery group, and patients in the preoperative cardiac 
consult group were on average 15.44 hours longer than 
the direct-to-surgery group.

When comparing differences in the length of stay for 
the 3 groups before statistical adjustments, differences 
were observed; however, after removing the confound-
ing factors related to treatment (age and CAD) and the 
outcome (age and the number of comorbid conditions), 
there were no statistically significant differences in the 
length of stay for the 3 groups. Average length of stay 
was 131 hours for direct-to-surgery patients, 142 hours 
for TTE-only patients, and 141 hours for cardiac consult 
patients.

The use of different anesthetic agents was compared 
for patients in the 3 groups. The majority of patients 
in the study (87.7%) were given propofol, and there 
were no differences after stratifying by ejection fraction 
(Table 3). 

Table 1. Patient Characteristics by Group (continued)

  No. (%) of Patients  P Value (Chi Square)

Discharge plan 0.002

Home 28 (25.93) 15 (10.49) 3 (4.6)

Skilled nursing facility 79 (73.15) 120 (83.92) 55 (84.62)

Other 0 (0) 3 (2.1) 3 (4.6)

Patient expired 1 (0.93) 5 (3.5) 4 (6.15)

ACE, angiotensin-converting enzyme; AS, aortic stenosis; CAD, coronary artery disease; CHF, congestive heart failure; COPD, chronic obstructive pulmonary 
disease; EF, ejection fraction; ICU, intensive care unit; METs, metabolic equivalents; RVSP, right ventricular systolic pressure; TTE, transthoracic echocardiography.

aMissing data in consultation group (total n = 56).
bMissing data in each group (total n = 127 and 48).
cMissing data in each group (total n = 92 and 42).
dMissing data in each group (total n = 78, 104, 41).
eMissing data in each group (total n = 103, 139, 64).
fMissing data in each group (total n = 1, 143, 56).
gMissing data in each group (total n = 2, 143, 56).
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Discussion
The GHFMC was created to reduce surgical delays for 
hip fracture. Medical optimization was considered a pri-
mary, modifiable factor given that surgeons were reluc-
tant to proceed without a cardiac consult. To address this 
gap, the committee recommended a preoperative TTE 
for patients with low or unknown functional status. This 
threshold provides a quick and easy method for stratify-
ing patients who previously required risk stratification by a 
cardiologist, which often resulted in surgery delays. 

In their recommendations for implementation of hip 
fracture quality improvement projects, the Geriatric 

Fracture Center emphasizes the importance of mul-
tidisciplinary physician leadership along with stan-
dardization of approach across patients.12 This 
recommendation is supported by increasing evidence 
that orthogeriatric collaborations are associated with 
decreased mortality and length of stay.13 The GHFMC 
and subsequent interventions reflect this approach, 
allowing for collaboration to identify cross-disciplinary 
procedural barriers to care. In our institution, address-
ing identified procedural barriers to care was associ-
ated with a reduction in the average time to surgery 
from 51 hours to 25.3 hours.

Table 2. Adjusted and Unadjusted Means for Medical Optimization Time, ED-to-OR Time, and Length of Stay by Group
  Direct to Surgery Preoperative TTE Preoperative Cardiac Consult

Mean (SE) 95% CI Mean (SE) 95% CI P Value Mean (SE) 95% CI P Value

Medical Optimization Time

Unadjusted 9.541 (1.267) 7.058-12.024 15.674 (2.21) 12.129-19.219 0.005 25.735 (4.583) 17.102-34.368 <0.001

Adjusteda 10.696 (2.321) 6.147-15.245 15.723 (2.82) 5.644-25.801 0.075 29.136 (5.453) 13.899-44.374 0.001

ED-to-OR Time

Unadjusted 20.053 (1.384) 17.341-22.765 25.461 (2.06) 22.469-28.453 0.009 33.594 (3.292) 27.738-39.450 <0.001

Adjustedb 20.635 (1.755) 17.197-24.073 26.317 (2.77) 17.453-35.181 0.04 36.075 (4.092) 24.617-47.533 <0.001

Length of Stay

Unadjusted 116.481 (5.97) 104.777-128.184 137.85 (6.14) 125.813-149.888 0.013 152.8 (10.1) 133.009-172.589 0.002

Adjustedc 131.002 (12.92) 105.685-156.319 142.115 (15.4) 85.541-203.106 0.472 151.445 (20.72) 82.374-220.451 0.375

TTE, transthoracic echocardiography.

aProbability of treatment was adjusted for age and the number of comorbid conditions; probability of medical optimization time was adjusted for age and COPD.
bProbability of treatment was adjusted for age and the number of comorbid conditions; probability of ED-to-OR time was adjusted for age, COPD, and CHF.
cProbability of treatment was adjusted for age and CAD; probability of length of stay was adjusted for age and the number of comorbid conditions.

Table 3. Comparison of Anesthesia by Treatment Group After Stratifying by Ejection Fraction

  Direct to Surgery Preoperative TTE
Preoperative Cardiac 

Consult P Value  
(Chi Square)No. (%) No. (%) No. (%)

Normal ejection fraction 0.096

Etomidate 6 (5.61) 18 (14.29) 6 (11.54)

Propofol 101 (94.39) 108 (85.71) 46 (88.46)

Low ejection fraction 0.673

Etomidate 0 (0) 1 (20) 1 (33.3)

Propofol 0 (0) 4 (80) 2 (66.7)

Very low ejection fraction 0.465

Etomidate 0 (0) 3 (75) 2 (50)

Propofol 0 (0) 1 (25) 2 (50)

TTE, transthoracic echocardiography.
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Multiple approaches have been attempted to decrease 
presurgical time in hip fracture patients in various settings. 
Prehospital interventions, such as providing ambulances 
with checklists and ability to bypass the ED, have not been 
shown to decrease time to surgery for hip fracture patients, 
though similar strategies have been successful in other 
conditions, such as stroke.14,15 In-hospital procedures, 
such as implementation of a hip fracture protocol and 
reduction of preoperative interventions, have more consis-
tently been found to decrease time to surgery and in-hos-
pital mortality.16,17 However, reduced delays have not been 
found universally. Luttrell and Nana found that preoperative 
TTE resulted in approximately 30.8-hour delays from the 
ED to OR, compared to patients who did not receive a 
preoperative TTE.18 However, in that study hospitalists 
used TTE at their own discretion, and there may have 
been confounding factors contributing to delays. When 
used as part of a protocol targeting patients with poor or 
unknown functional capacity, we believe that preoperative 
TTE results in modest surgical delays yet provides clinically 
useful information about each patient. 

ACC/AHA preoperative guidelines were updated after 
we implemented our intervention and now recommend 
that patients with poor or unknown functional capacity 
in whom stress testing will not influence care proceed to 
surgery “according to guideline-directed medical care.”11 
While routine use of preoperative evaluation of left ven-

tricular function is not recommended, assessing left ven-
tricular function may be reasonable for patients with heart 
failure with a change in clinical status. Guidelines also 
recommend that patients with clinically suspected val-
vular stenosis undergo preoperative echocardiography.11 

Limitations
This study has several limitations. First, due to resource 
limitations, a substantial period of time elapsed between 
implementation of the new protocol and the analysis of 
the data set. That is, the hip fracture protocol assessed 
in this paper occurred from January 2010 through April 
2014, and final analysis of the data set occurred in April 
2020. This limitation precludes our ability to formally 
assess any pre- or post-protocol changes in patient out-
comes. Second, randomization was not used to create 
groups that were balanced in differing health charac-
teristics (ie, patients with noncardiac-related surgeries, 
patients in different age groups); however, the use of 
inverse probability treatment regression analysis was a 
way to statistically address these between-group dif-
ferences. Moreover, this study is limited by the factors 
that were measured; unmeasured factors cannot be 
accounted for. Third, health care providers working at 
the hospital during this time were aware of the goal to 
decrease presurgical time, possibly creating exagger-
ated effects compared to a blinded trial. Finally, although 
this intervention is likely translatable to other centers, 
these results represent the experiences of a single level 
1 trauma center and may not be replicable elsewhere. 

Conclusion
Preoperative TTE in lieu of cardiac consultation has sev-
eral advantages. First, it requires interdepartmental col-
laboration for implementation, but can be implemented 
through a single hospital or hospital system. Unlike 
prehospital interventions, preoperative urgent TTE for 
patients with low functional capacity does not require 
the support of emergency medical technicians, ambu-
lance services, or other hospitals in the region. Second, 
while costs are associated with TTE, they are offset by 
a reduction in expensive consultations with specialists, 
surgical delays, and longer lengths of stay. Third, despite 
likely increased ED-to-OR times compared to no inter-

Table 2. Adjusted and Unadjusted Means for Medical Optimization Time, ED-to-OR Time, and Length of Stay by Group
  Direct to Surgery Preoperative TTE Preoperative Cardiac Consult

Mean (SE) 95% CI Mean (SE) 95% CI P Value Mean (SE) 95% CI P Value

Medical Optimization Time

Unadjusted 9.541 (1.267) 7.058-12.024 15.674 (2.21) 12.129-19.219 0.005 25.735 (4.583) 17.102-34.368 <0.001

Adjusteda 10.696 (2.321) 6.147-15.245 15.723 (2.82) 5.644-25.801 0.075 29.136 (5.453) 13.899-44.374 0.001

ED-to-OR Time

Unadjusted 20.053 (1.384) 17.341-22.765 25.461 (2.06) 22.469-28.453 0.009 33.594 (3.292) 27.738-39.450 <0.001

Adjustedb 20.635 (1.755) 17.197-24.073 26.317 (2.77) 17.453-35.181 0.04 36.075 (4.092) 24.617-47.533 <0.001

Length of Stay

Unadjusted 116.481 (5.97) 104.777-128.184 137.85 (6.14) 125.813-149.888 0.013 152.8 (10.1) 133.009-172.589 0.002

Adjustedc 131.002 (12.92) 105.685-156.319 142.115 (15.4) 85.541-203.106 0.472 151.445 (20.72) 82.374-220.451 0.375

TTE, transthoracic echocardiography.

aProbability of treatment was adjusted for age and the number of comorbid conditions; probability of medical optimization time was adjusted for age and COPD.
bProbability of treatment was adjusted for age and the number of comorbid conditions; probability of ED-to-OR time was adjusted for age, COPD, and CHF.
cProbability of treatment was adjusted for age and CAD; probability of length of stay was adjusted for age and the number of comorbid conditions.
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vention, urgent TTE decreases time to surgery compared 
with cardiology consultation. Prior to the GHFMC, the 
ED-to-OR time at our institution was 51 hours. In contrast, 
the mean time following the GHFMC-led protocol was 
less than half that, at 25.3 hours (SD, 19.1 hours). In fact, 
nearly two-thirds (65.2%) of the patients evaluated in this 
study underwent surgery within 24 hours of admission. 
This improvement in presurgical time was attributed, in 
part, to the implementation of preoperative TTE over car-
diology consultations. 
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