General

Patel P, Brutus K, Crain A, et al. What is the ideal orthopaedic call plan for a level one
trauma center? Orthopedic Reviews. 2025;17. doi:10.52965/001¢.154365

What is the ideal orthopaedic call plan for a level one trauma

center?

Parth Patel, BS', Katja Brutus, BS', Andrew Crain, BS?, Rockey Dahiya, MBBS®, Cameron Foster, MD*,

Firas Madbak, MD®, Porter Young, MD*

1 College of Medicine, University of Florida, 2 Medical College of Georgia at Augusta Univeristy, 3 Mayo Clinic in Florida, 4 Orthopaedic Surgery,
University of Florida-Jacksonville, > Department of Surgery, University of Florida-Jacksonville

Keywords: Orthopaedic Trauma Call, Patient Outcomes, Length of Stay
h ://doi.org/10.52965/001c.154.

Orthopedic Reviews
Vol. 17, 2025

Background

Level I trauma centers employ various orthopaedic call strategies based on resources and

surgeon subspeciality availability.

Objective

We hypothesize when surgeons fellowship trained in trauma are solely on call that
patient outcomes will be improved compared to a combined plan.

Methods

Retrospective cohort study from two 24-month time periods at an academic level one
trauma center. The first cohort consisted of only trauma surgeons taking call. The second
cohort consisted of a combination of trauma and other subspecialities taking call. The
primary outcome analyzed was time from admission to operating room for hip, femoral
shaft, distal femur, tibia shaft, pelvic ring and acetabulum fractures. Secondary outcomes
analyzed included length of stay, 90 day incidence of reoperation, mortality, VTE and

readmission.

Results

Eight hundred and fifty seven patients in the trauma cohort and 992 patients in the
combined cohort met the inclusion criteria. The time from admission to index surgical
procedure was significantly shorter in the trauma cohort (1.7 vs 2.4). Length of stay (8.95
vs 11 days) and 90 day mortality (1.8% vs 3.8%) was improved in the trauma cohort.
There was no difference in 90 day rate of VTE, readmission or reoperation. Length of stay
and time to OR in pelvic ring injuries and acetabulum fractures were doubled compared

to the hybrid group.

Conclusions

Our findings suggest that when trauma fellowship trained surgeons are the only ones
taking call patients have a shorter time from admission to index surgical procedure,

length of stay and lower mortality rate.
INTRODUCTION

Level I trauma centers employ a variety of call strategies
for orthopaedic trauma coverage based on their volume
and surgeon subspecialty availability. Historically, a small
number of Level I centers have employed designated or-
thopaedic trauma service call plan, with the remainder em-
ploying other mixed call coverage plans.! These plans in-
volve orthopaedic surgeons of a variety of subspecialities
covering call and triaging complex cases to their trauma-
trained partners post call.%-3 Lachiewicz et al. demonstrated
59% of residency training programs utilize this system in

their 2008 survey study.3 It is clear that the field of or-
thopaedic trauma lacks broad standardization in the sur-
geon characteristics of the on-call teams.

The lack of standardization may be significant in that
implementations of on call trauma teams could improve
patient care and revenue. Recent evidence suggests timely
fixation of certain injuries can reduce the incidence of com-
plications, length of stay and decrease costs.*"® Addition-
ally, it has been described that the implementation of an
orthopaedic trauma program can increase hospital net rev-
enue by approximately $7 million annually, further
strengthening the case for the implementation of dedicated
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trauma care.” To our knowledge there has not been a study
explicitly analyzing patient outcomes with respect to or-
thopaedic subspecialty training of the on-call orthopaedic
surgeon.

To address this question, we plan to perform a retrospec-
tive cohort study to determine if patient outcomes are in-
fluenced by whether orthopaedic trauma surgeons are on
call versus a combination of trauma surgeons and other
subspecialties. We hypothesize that patient length of stay,
time from admission to index surgical procedure, and com-
plications will be decreased when orthopaedic surgeons
who have completed a trauma fellowship are the sole sur-
geons taking call compared to a combined subspecialty call
plan.

METHODS

ETHICAL CONSIDERATIONS

This study was reviewed and deemed an exempt retrospec-
tive study by our institution’s local Institutional Review
Board (IRB-01). Study approval number was 2024-01552.
Data was stripped of patient identifiers once the data col-
lection was completed by the study team, prior to data
analysis. The data was password protected and secured on
an institutional approved server.

DETAILED METHODS

Patients who underwent surgery for either femoral neck,
intertrochanteric, subtrochanteric, femoral shaft, distal fe-
mur, tibia shaft, pelvic ring or acetabulum fractures at an
academic, level one trauma center were identified by query-
ing the medical record for Current Procedural Terminology
(CPT) code as follows: femoral neck fractures (27125,
27236, 27235), intertrochanteric femur fractures (27244,
27245), femoral shaft fractures (27506, 27507), distal femur
fractures (27511, 27513, 27514), tibia shaft fractures
(27758, 27759), acetabulum fractures (27226, 27227, 27228)
and pelvic ring injuries (27216, 27217, 27218).

These patients were then divided into two cohorts. The
first cohort was taken from a period when four fellowship
trained orthopaedic trauma surgeons were taking call at the
facility (9/1/2015-9/1/2017). The second cohort drew from
a period when there were a combination of three trauma
surgeons and two orthopaedic sports surgeons taking call
at the facility (9/1/2021-9/1/2023). The cohorts were chosen
because they were stable in the surgeons being employed
and taking call. However, three of the trauma surgeons had
turned over between the first and second cohort. In the
mixed call cohort, trauma surgeons were on call 79% of the
days and non-trauma surgeons on call 21% of the days. All
trauma surgeons in the study routinely performed pelvis
and acetabulum fracture cases. There were no changes in
dedicated ortho trauma room access or hospital bed capac-
ity during the study.

The following baseline patient characteristics were then
retrospectively collected from the medical record: age, sex,
body mass index (BMI), Injury Severity Score (ISS), Charl-

son Comorbidity Index (CCI), and mechanism of injury. The
following outcome data was then collected: time from ad-
mission to operating room, length of stay (LOS), and 90-day
incidence of mortality, venous thromboembolisms (VTE),
readmission and reoperation. Patients were excluded if
they were younger than 18 years old, older than 89 years
old, had less than 90 day follow up, or if their medical
record lacked sufficient data for the study endpoints.

STATISTICAL ANALYSIS

Descriptive statistics were calculated using the mean with
standard deviation (SD) for continuous variables and total
number (n) with percentage for categorical variables. Pa-
tient baseline characteristics, injury characteristics, and
post-operative outcomes were compared between trauma
surgeons only and combination of subspecialities using
Fisher’s exact test (categorical variables) or a Wilcoxon rank
sum test (continuous and ordinal variables). A subgroup
analysis based on fracture location was also performed.
No adjustment for multiple testing was made in these ex-
ploratory analyses and p-values less than 0.05 were consid-
ered statistically significant. All statistical tests were two-
sided. Statistical analyses were performed using R
Statistical Software (version 4.2.2; R Foundation for Statis-
tical Computing, Vienna, Austria). The datasets generated
during and/or analyzed during the current study are not
publicly available but are available from the corresponding
author on reasonable request.

RESULTS

One thousand eight hundred and ninety-one patients were
initially reviewed. 857 patients in the trauma cohort and
992 patients in the combined cohort met the inclusion cri-
teria. When analyzing patient demographics, there were
statistically significant differences in the trauma cohort
versus combined cohort in terms of mean age (47.2 yrs vs
53.8 yrs, p<0.001), sex (62.71% male vs 55.14% male, p
0.003) and CCI (0.9 vs 1.56, p<0.001). The mechanism of in-
jury was similar between the groups except for more motor
vehicle collisons (32.2% vs 24.5%, p<0.001) and motorcy-
cle collisions (13.0% vs 9.8%, p 0.031) in the trauma co-
hort and more ground level falls in the combined cohort
(25.1% vs 41.8%, p<0.001). Regarding fracture differences
between the cohorts, there were more femoral neck frac-
tures (10.97% vs 19.96%, p<0.001) and distal femur frac-
tures (4.67% vs 6.96%, p 0.037) in the combined cohort.
The trauma cohort contained more tibia shaft (21.12% vs
17.24%, p 0.034) and pelvic ring injuries (11.67% vs 5.85% p
<0.001) (Table 1).

The primary outcome of mean time from admission to
the operating room was significantly shorter in the trauma
cohort (1.7 days vs 2.4 days, p <0.001). Mean LOS (8.95
days vs 11.0 days, p <0.001) and 90-day mortality (1.8% vs
3.8%, p 0.013) was also lower in the trauma cohort. There
were no differences in 90-day rates of VTE (3.6% vs 3.9%, p
0.807), readmission (24.1% vs 22.3%, p 0.377) and reopera-
tion (6.3% vs 7.6%, p 0.274) (Table 2) (Figurel).
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Table 1. Patient Characteristics

Trauma (n=857) Combined (n=992) p-value
Demographics
Age, mean (SD) 47.2(19.6) 53.8(20.5) <0.001
Sex, n(%) 0.003
Male 532(62.71%) 547 (55.14%)
Female 325 (37.92%) 445 (44.86%)
BMI, mean (SD) 27.1(7.2) 27.1(7.7) 0.546
Injury Severity Score, mean (SD) 15.5(12.4) 14.7(10.5) 0.508
Charlson Comorbidity Index, mean (SD) 0.9 (1.6) 1.56(2.3) <0.001
Injury Characteristics
Mechanism, n (%)
MVC 276(32.2%) 243(24.5%) <0.001
MCC 111(13.0%) 97(9.8%) 0.031
FFH 57(6.7%) 62(6.3%) 0.726
GLF 215(25.1%) 415(41.8%) <0.001
GSW 30(3.5%) 22(2.2%) 0.096
Pedesterian vs Auto 73(8.5%) 68(6.9%) 0.179
Other 94(11.0%) 85 (8.6%) 0.082
Surgical Fixation, n (%)
Femoral Neck Fractures 94 (10.97%) 198 (19.96%) <0.001
Intertrochanteric Femur Fractures 183(21.35%) 209 (21.07%) 0.881
Femoral Shaft Fractures 166 (19.37%) 197 (19.86%) 0.792
Distal Femur Fractures 40 (4.67%) 69 (6.96%) 0.037
Tibia Shaft Fractures 181(21.12%) 171(17.24%) 0.034
Acetabulum Fractures 93(10.85%) 90 (9.07%) 0.201
Pelvic Ring Injuries 100 (11.67%) 58 (5.85%) <0.001
BMI, body mass index; MVC, motor vehicle collision; MCC, motorcycle collision
FFH, fall from height; GLF, ground level fall; GSW, gunshot wound
Bold p values are considered statistically significant.
Table 2. Overall Outcomes and Complications
Trauma (n=857) Combined (n=992) p-value
Time from Admission to OR (days), mean (SD) 1.7 (2.1) 2.4(7.7) <0.001
Length of Stay (days), mean (SD) 8.95(10.4) 11.0(12.6) <0.001
90 Day
Mortality, n (%) 16 (1.8%) 38(3.8%) 0.013
VTE, n (%) 31(3.6%) 39 (3.9%) 0.807
Readmission, n (%) 207 (24.1%) 222 (22.3%) 0.377
Reoperation, n (%) 54 (6.3%) 76 (7.6%) 0.274

OR: Operating Room
VTE: venous thromboembolic events
Bold p values are considered statistically significant.

Primary and secondary outcomes were then analyzed
based on fracture location. There were no differences in any
outcome for femoral neck fractures. For intertrochanteric
femur fractures, time from admission to OR (1.36 days vs
1.71 days, p 0.017) and readmission (23.0% vs 15.0%, p
0.046) showed small differences. For femoral shaft frac-
tures, the most significant differences were seen in mor-
tality (0% vs 4.1%, p 0.008) and readmission (18.0% vs

30.6%, p 0.006). Distal femur fractures only showed small
differences in time to OR (2.48 days vs 3.49 days, p 0.037).
Tibia shaft fractures demonstrated increased LOS (7.08 days
vs 10.4 days, p 0.014) and readmission (25.3% vs 38.5%,
p0.049) in the combined cohort. Notable differences oc-
curred with acetabulum fracture time to OR (2.57 days vs
5.11 days, p <0.001) and LOS (9.16 days vs 15.39 days, p
<0.001). There was a similar trend with pelvic ring injury
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Primary and Secondary Outcomes
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Figure 1.

time to OR (2.3 days vs 4.57 days, p<0.001) and LOS (13.61
days vs 20.97 days, p <0.001) (Table 3).

DISCUSSION

TIME TO OR

Our study found a significant difference in time from ad-
mission to the OR when only trauma surgeons were taking
call compared to a combined call plan (1.7 vs 2.4 days).
While 0.7 days (almost 17 hours) may not be clinically sig-
nificant for every orthopaedic injury, outcomes of patients
with long bone and hip fractures are dependent on efficient
care. Evidence has established that the time to fixation of
long bone and hip fractures has significant downstream
effects on complication rates, length of stay, and hospi-
tal cost, with the optimal fixation window being within 24
hours of initial injury in resuscitated and medically opti-
mized patients. In femur and tibia fractures, fixation prior
to 24 hours reduces complication rates from 42.9% to 18.9%
and LOS from 18.5 days to 10.6 days when compared to de-
layed fixation.* Similarly, it has been shown that fracture
fixation within a 36-hour window reduced hospital LOS
days from 15.3 to 9.4 and ICU days from 9.4 to 4.5.° Further,
in proximal femur fractures, fixation within 24-48 hours
of admission is critical in minimizing complications, par-
ticularly in geriatric patients.8 Achieving earlier fixation in
these fractures reduces morbidity and mortality, and it is
known to reduce the risks of complications such as pneu-
monia, DVT, and long term diminished functional indepen-
dence.8?

When the cohorts were stratified based on fracture type,
time from admission to OR was most pronounced for the
acetabulum and pelvis fractures. On average, acetabulum

p=0.377

90 Day Readmission (%)

p=0.274

I

90 Day Reoperation (%)

p=0.807

90 Day VTE (%)

m Combined

and pelvis fractures in the combined cohort were fixed 2.5
days later and 2.27 days later, respectively. Fixation of un-
stable pelvic ring and acetabular fractures within 24 hours
of admission reduces complication rates from 19.7% to
12.4%, ICU stay days from 9.9 to 8.1, pulmonary complica-
tion rates from 25% to 12.7% and ARDS development rates
from 12.6% to 4.8%.5 Other findings have shown that de-
layed fixation in similar cases significantly increases total
hospital LOS and ICU days and adds an additional $14,829
in hospital cost per patient.l0 Similarly, when acetabular
surgery is performed in a shorter 6-hour window from time
of admission, the LOS decreases from 5.68 to 4.11 along
with $15,400 in cost savings per patient.!! However, this
trend does appear to be somewhat variable, as no signifi-
cant difference in mortality rates based on timing exists for
geriatric acetabular fractures, suggesting that in this sub-
group, comorbidities may have a stronger influence than
timing.12

LENGTH OF STAY

The results for length of stay were similar to time to OR
with the trauma only cohort demonstrating about 2-day
shorter LOS compared to the combined cohort (8.95 days
vs 11.0 days). When further comparing the two cohorts by
fracture type, the most significant differences were demon-
strated in the acetabulum fractures (9.16 vs 15.39 days),
and pelvic ring injuries (13.61 vs 20.97 days). There are
many negative consequences to increased length of stay
such as increased risk of acquiring hospital acquired infec-
tions, increased costs and limiting a bed for other incom-
ing trauma patients.®13 Cost savings from reducing LOS
in trauma cases have been noted to average over $15,000
per case.10 Implementing a dedicated Saturday orthopaedic
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Table 3. Subgroup Analysis Based on Fracture Location

Trauma (n=857) Combined (n=992) p-value
Femoral Neck Fractures 94 198
Time from Admission to OR (days), mean (SD) 1.78 (2.24) 1.8(1.4) 0.092
Length of Stay (days), mean (SD) 8.13(7.35) 8.59(6.39) 0.586
90 Day
Mortality, n (%) 4(4.3%) 14 (7.2%) 0.33
VTE, n (%) 2(2.1%) 9 (4.6%) 0.29
Readmission, n (%) 24 (25.5%) 34 (17.5%) 0.11
Reoperation, n (%) 3(3.2%) 10(5.1%) 0.472
Intertrochanteric Femur Fractures 183 209
Time from Admission to OR (days), mean (SD) 1.36(1.11) 1.71(1.71) 0.017
Length of Stay (days), mean (SD) 8.26(6.79) 9.78 (8.41) 0.121
90 Day
Mortality, n (%) 5(2.7%) 10 (4.9%) 0.278
VTE, n (%) 5(2.7%) 9 (4.4%) 0.387
Readmission, n (%) 42 (23.0%) 31(15.0%) 0.046
Reoperation, n (%) 6(3.3%) 4(1.9%) 0.393
Femoral Shaft Fractures 166 197
Time from Admission to OR (days), mean (SD) 1.32(1.98) 1.73(2.42) 0.012
Length of Stay (days), mean (SD) 9.0(10.85) 10.3(12.02) 0.038
90 Day
Mortality, n (%) 0(0.0%) 8(4.1%) 0.008
VTE, n (%) 6(3.6%) 13(6.7%) 0.183
Readmission, n (%) 30 (18.0%) 59 (30.6%) 0.006
Reoperation, n (%) 11(6.6%) 16 (8.1%) 0.589
Distal Femur Fractures 40 69
Time from Admission to OR (days), mean (SD) 2.48(2.37) 3.49(3.18) 0.037
Length of Stay (days), mean (SD) 10.1(6.18) 11.41(9.75) 0.738
90 Day
Mortality, n (%) 1(2.5%) 4(5.6%) 0.453
VTE, n (%) 0(0.0) 4(5.6%) 0.129
Readmission, n (%) 17 (42.5%) 21(29.2%) 0.153
Reoperation, n (%) 7(17.5%) 12(17.39%) 0.988
Tibia Shaft Fractures 181 171
Time from Admission to OR (days), mean (SD) 1.61(2.64) 2.18(2.94) 0.058
Length of Stay (days), mean (SD) 7.08 (7.8) 10.4 (16.4) 0.014
90 Day
Mortality, n (%) 3(1.6%) 1(0.6%) 0.354
VTE, n (%) 10(10.5%) 5(5.2%) 0.172
Readmission, n (%) 24 (25.3%) 37 (38.5%) 0.049
Reoperation, n (%) 17 (9.4%) 27 (15.8%) 0.069
Acetabulum Fractures 93 90
Time from Admission to OR (days), mean (SD) 2.57(2.37) 5.11(3.84) <0.001
Length of Stay (days), mean (SD) 9.16 (6.51) 15.39(19.21) <0.001
90 Day
Mortality, n (%) 0(0.0%) 1(1.0%) 0.319
VTE, n (%) 10(10.5%) 5(5.2%) 0.172
Readmission, n (%) 24 (25.3%) 37 (38.5%) 0.049
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Reoperation, n (%)
Pelvic Ring Injuries
Time from Admission to OR (days), mean (SD)
Length of Stay (days), mean (SD)
90 Day
Mortality, n (%)
VTE, n (%)
Readmission, n (%)

Reoperation, n (%)

4(4.3%) 3(3.33%) 0.733
100 58
2.3(2.13) 4.57(3.63) <0.001
13.61(20.27) 20.97(15.58) <0.001
3(2.9%) 0(0.0) 0.17
5(4.9%) 5(7.9%) 0.427
26(25.5%) 16 (25.4%) 0.989
4(4.0%) 4(6.9%) 0.423

OR: Operating Room
VTE: venous thromboembolic events
Bold p values are considered statistically significant.

trauma OR in a Level I trauma center reduced LOS by nearly
3 days and downstream led to over $1.13 million dollars a
year in hospital cost savings.14 However, LOS is influenced
by numerous factors that are out of the orthopaedic trauma
teams’ control including but not limited to patient funding
status, case management resources, insurance authoriza-
tion delays, and availability of rehabilitation facilities.15:16

The time to OR and LOS differences in these cohorts
can possibly be explained by differences in surgeon spe-
cialization. However, this should not be overlooked by busy
trauma systems looking to optimize the throughput of their
systems. Moving patients through the trauma system will
inevitably slow down if surgeons on call are not capable of
treating complex orthopaedic injuries. Orthopaedic trauma
surgeons have demonstrated increased efficiency with
trauma cases compared to their peers by reducing proce-
dure time, decreasing supply costs, and decreasing surgical
team labor costs.1”7 This delay will be worse during times
of extended call periods like weekends and long holidays.
However, having a trauma surgeon on call at all times
should not come at the risk of surgeon burnout.

BURNOUT

Orthopaedic surgeons in general face significant risks of
burnout due to the job’s high demands. For the orthopaedic
trauma surgeon, hours exceeding 80 a week and taking call
greater than 2 times a week place a surgeon at a 50% higher
risk of burnout.!® Past studies have placed 40% of young
orthopaedic trauma surgeons working 70 or more hours at
week, placing many in the field at the threshold of signifi-
cant burnout risk.18 The chronic stress of burnout leads to
adverse effects in the life of the surgeon as well as a linkage
to poorer patient satisfaction.18:19 Efforts to combat sur-
geon burnout have been successful by adequately staffing a
practice with enough surgeons to distribute the call work-
load as surgeons in larger practices tend to report improved
career satisfaction.20

However, for many practices reduced hours often prove
difficult due to an ongoing shortage of trauma trained or-
thopaedic surgeons.2! To answer the question of how many
surgeons are necessary, past modeling has produced useful
data that can guide the conversation of what determines
adequate call without overextending surgeons. For exam-

ple, past suggestions are that for centers with less than
100 yearly emergent trauma procedures performed within
24 hours of admission, mandatory backup is not warranted,
helping ease surgeon shared hours.22 These models and up-
dated studies can help hospital systems as they navigate
this balance.

MORTALITY

The trauma-only cohort demonstrated an overall lower in-
cidence of 90-day mortality compared to the combined co-
hort (1.8% vs 3.8%). While the mortality trend was con-
sistent amongst most fracture types, it was only statically
significant in the femoral shaft fracture group (0.0% vs
4.1%). Many factors influence mortality rate in trauma pa-
tients including the initial health of the patient, Injury
Severity Score, Glascow Coma Score, quality of care, timeli-
ness of care, insurance status, and comorbid conditions.!®
23 Additionally, the age of the patient can often be a signif-
icant factor in predicting the trauma patient’s outcome.!2
One confounding factor when interpreting the mortality re-
sults in our study is that while the ISS scores were similar,
the CCI was higher in the combined call group (0.9 vs 1.56).
Therefore, this group had worse baseline health and would
be expected to have a higher mortality rate in isolation of
sustaining a traumatic injury.

LIMITATIONS

There are several limitations of our study. First, it is a ret-
rospective, single center study and the findings may not be
generalizable to all trauma centers. Next, the trauma cohort
had 135 fewer patients compared to the combined cohort.
It also included younger (47.2 yrs vs 53.8 yrs) and health-
ier patients based on CCI (0.9 vs 1.56). While difficult to
study, the trauma surgeon turnover between cohorts could
lead to differences in surgeon skill, efficiency and thus pa-
tient throughput. The increased volume stresses the local
trauma system’s limited resources such as operating room
time, anesthesia staffing, critical care resources, case man-
agement resources, etc. These resources have been rela-
tively unchanged during the time period of this study and
may explain some of the differences in the cohorts. In ad-
dition, we did not account for delays attributed to patient
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instability or other services taking priority in patient care
(ie. general surgery trauma management, neurosurgical in-
tervention). However, the ISS scores were similar between
groups so ideally such delays would occur with similar fre-
quency.

CONCLUSION

To our knowledge, this is the first study to compare or-
thopaedic trauma patient outcomes based on the or-
thopaedic subspeciality taking call. Our findings suggest
that when trauma fellowship trained surgeons are the only
ones taking call patients have a shorter time from admis-
sion to index surgical procedure, length of stay and lower
mortality rate. These findings should be considered when
managing call resources within a level one trauma center.
However, our study is not meant to devalue the importance
of non-trauma trained surgeons providing high quality call
coverage outside of level I facilities.
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