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Abstract

Motorcycle popularity, urban sprawl, and large deer
populations result in a significant number of deer—
motorcycle collisions. This retrospective review of a
level | trauma center in Buffalo, New York, revealed
that 40 of 487 (8.2%) of patients admitted because
of motorcycle crashes from May 2007 through June
2011 involved deer. There were 120 total injuries: the
most common were orthopedic (39/120; 32.5%), chest
(88/120; 31.7%), head (18/120; 15.0%), spine (10/120;
8.3%), facial (8/120; 6.7%), and abdominal (7/120;
5.8%). Thirty-five of 40 (87.5%) were men/and were
older (48.9 years, [SD, 8.9 years]) than the average for
all motorcycle crashes during the study period (41.9
years, [SD, 13.9 years]). Mean (SD) injury severity score
was 17.1 (9.8), reflecting the severity of encountered in-
juries. This study highlights the relatively common risk
that deer pose to the motorcyclist.and is comparable
o published series in/more rural Midwestern settings.

lation has caused deer—motor vehicle collisions to be-
come a major concern over the past few decades. Ac-
cording to State Farm Insurance industry data, New York State
drivers in 2010-2011 had a 1 in 149.5 likelihood of colliding
with a deer over the year, compared with a national average
of 1 in 183.4." Reports from the Midwest have highlighted the
frequency and severity of this type of accident.* Frequent per-
formance of orthopedic procedures in this subset of trauma pa-
tients prompted a local review to determine the frequency and
severity of injuries. This series differs from the Midwest studies
in the existence of a universal helmet law for all motorcyclists
and passengers in New York State. Other studies looking at this
type of accident were performed in states, including Minnesota
and Wisconsin, that require helmets only for riders younger
than 18 years or persons with an instructional permit.®
The Erie County Medical Center (ECMC) is a level I trauma
center located in Buffalo, New York, and serves much of west-

T he combination of urban sprawl and a large deer popu-

ern New York, as well as part of northwestern Pennsylvania
and, occasionally, southern Ontario, Canada. Because the
ECMC receives almost all major trauma cases in the region,
we had sufficient records to explore the incidence and the
severity of deer—motorcycle accidents in these regions. In
addition to adding to the limited data analyzing crash out-
comes, we also looked at the numbers and proportions of
motorcycle accidents attributable to deer and compared these
with results from studies from different geographical regions.
Because the number of registered motorcycles in Erie Country
is among_ the highest in New York State, and because of the
incréased severity of motorcycle—deer collisions relative to
other motor vehicle—deer collisions, this issue has both safety
and financial considerations.

Materials and Methods

Aretrospective review of records from ECMC was performed
torcapture allrecords fromymotorcycleraccidents) from May
2007 through June 2011. The population was identified to
include only motorcycle accidents thatwere caused by col-
lision with deer.

Injury severity was standardized using the Injury Sever-
ity Score (ISS), and the level of consciousness on arrival was
standardized using the Glasgow Coma Scale (GCS). Chart
abstraction included patient age, identification of the patient
as driver or passenger of the motorcycle, use of helmet, time
of year, types of injuries, length of hospital stay, and whether
the patient lost consciousness. Patient age was also abstracted
for the entire initial screen of all motorcycle accidents regard-
less of mechanism.

Statistical analysis was done using SPSS (IBM SPSS Statis-
tics for Windows, Version 19.0; IBM Corp., Armonk, New
York). Continuous data were analyzed using the appropriate
descriptive statistics. Comparisons were made using Student
t test, and a 0.05 level of significance was accepted.

Results

The initial screening of the trauma database returned 487
patients who had been involved in a motorcycle accident;
of these, 39 patients were in an accident that involved a
deer. According to one medical record, the spouse of a
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patient was a passenger who was dead at the
scene, although there was no separate medi-
cal record for this person; this person was in-
cluded in our data. Therefore, our total study

Table. Types of Injuries Sustained in the Chest, Orthopedic,
Head, and Facial Regions by Motorcyclists Involved
in Deer-Motorcycle Collisions

Type of Injury Incidence % of Total Injuries
population numbered 40 patients involved in GChest Infuri
36 accidents, with 36 drivers and 4 passengers; est ‘njuries
35 were menand 5 were women, with the women  Ribfracture 20 o
accounting for all 4 passengers and 1 driver. The  Pneumothorax 10 8.3
mean (SD) patient age for deer—motorcycle col- g0 fracture oy
lisions was 48.9 (8.9) years (range, 21-64 years). L """"" t """""""""""""""""""""""""" 5 """"""""""" 42 """""
This was significantly higher than the mean (SD) T O e T
age for all motorcycle accidents from the ECMC  Heartcontusion LR o8 .
trauma database, which was 41.9 (13.9) years  Subtotal 38 31.7
(range, 17-79 years) (P < .002). Orthopedic Injuries
The majority of accidents (31; 86%) with deer vl fract 5 o
occurred during the months of May through A e Y R
September, with the most occurring in June (11;  Seapularfracture S 2
31%). There was only 1 (3%) in October, 3 (8%)  Upper extremity fracture 10 8.3
in November, and 1 (3%) in January. The number o i foctie s o5
of collisions per year averaged 9.75, with a range Lomror on ot s P on T
of 8 to 12 from 2007-2010. (The year 2011 was o ooy G T
omitted because data were collected before the  Footandanklefracture S 25
year was complete). The presence or absence of __ Lower extremity traumatic amputation 1 0.8
helmet use was recorded in 22 cases. Of these, 210 g /i i1 39 305
patients had been wearing a helmet (95%), and —
. . Head Injuries
only 1 patient was unhelmeted. Among all riders
involved in motorcycle accidents from the tratma  Closedheadinury " S [
database, the presence or absence of a helmet was  Subarachnoid hemorrhage 5.0
recorded in 271 cases. Of these, 262 (97%) were g oo e ’ 0.8
Wearing a helmet. The average length of hOSpital ...............................................................................................
. . . Skull fracture 1 0.8
stay was 6 days) with 6 patients having stays that =50 77 A A
were 10 daysorlonger, and the longest stay was 31 Peteehial hemorrhage [ 1 ) — Y.
days. Thirty-threemedical records noted whether,  Sybtotal 18 15.0
the patient described loss of consciousness after Spinal Injuries
the accident; of these, 14 (42%) claimed loss of Some fract . s
consciousness and the remaining 19 (58%) denied S S Y e
any loss of consciousness after the accident. The  Dischermiation SO
mean (SD) ISS for deer—motorcycle collisions was  Cauda equina syndrome 1 0.8
17.1 (9.8), and the mean (SD) GCS was 14.3 (2.5). g piotat o 83
Chest, orthopedic, and head injuries were the —
e . Facial Injuries
most common injuries seen in deer—motorcycle
collisions (Table). Head injuries, including the ~ Nasal fracture or deviated septum - S 25
1 patient who was confirmed to not have been  Orbital fracture 2 17
wearing a helmet, accounted for 15.0% of the total ;- o ary fracture o os
injuries. This patient also had a longer length of i S e P os T
stay at 19 days than the average of 6 days. Rib frac- R e T
tures were the most common injury, occurring in  Teeth fractures with lip laceration LR o8 .
20 (50%) patients. The 1 recorded fatality was the  Suptotal 8 6.7
passenger of a patient who was dead at the scene. o) Injuries
Twenty-five (62.5%) patients in this series —— . . 2a
had injuries that are traditionally treated by or- S O e
thopedic trauma surgeons, including scapular, ~ Hematoma 2
clavicle, pelvic, and extremity fractures. Upper  Urethral disruption and bladder rupture 1 0.8
and lower extremity injuries occurred 10 (8.3%) g piotat . 58
and 15 (12.5%) times respectively, with the lower
Total 120 100.0

extremity injuries including long bone fractures,
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foot and ankle fractures, and 1 lower extremity traumatic
amputation. Fourteen (35%) patients underwent one or more
orthopedic surgical procedures.

Discussion

Although animal—vehicle collisions have been described in
the literature, comparatively little data are available for the
subset of animal-motorcycle accidents. This is an impor-
tant gap considering that fatalities in collisions with animals
were 6 times more likely to be persons riding motorcycles,
although animal collisions are more common with other
vehicles.®

Smoot and colleagues?® also reported that motorcycle colli-
sions with deer tend to result in a higher injury severity than
collisions of other vehicles with deer. According to reports
for Midwestern regions, motorcycle-versus-deer accidents
are a significant problem, causing a large number of serious
injuries as well as creating the financial burden of vehicle
damage and medical costs.>* However, the overall data are
limited, and there is not much detailed information available
for western New York.

Because of the large number of motorcyclists in New York
State, it is important to consider accident data in this subset of
the population. In 2010, 340,260 motorcycles were registered
in New York State, with Erie County having the second high-
est number (21,745) of motorcycles registered.” These num-
bers increased to 345,820 and 22,183 motorcycles, respec-
tively, in 2011.% In that year, the number of police-reported
motorcycle accidents in New York decreased to 4855 from
5047+accidents in2010yalthough both numbers areinecreased
from 4647 accidents in 2009.”" Despite the decrease in'total
police-reported motorcycle accidents from 2010 to 2011, the
trend in motorcyele aceidents involving an animal’s dction
has steadily increased from 313 (6.7%) in 2009 to 335 (6.6%)
in 2010 to 401 (8.3%) in 2011.°"" Although these data from
the New York State Department of Motor Vehicles are not
further broken down by animal species, it can be reasonably
surmised that most of these are caused by deer. This inference
is supported by data from Bramati and colleagues* show-
ing that 81% of animal-vehicle collisions involved deer, as
well as by the Wildlife-Vehicle Collision Reduction Study that showed
deer were involved in 54.4% of animal—vehicle collisions in
California and more than 90% of animal—vehicle collisions
in Illinois and Minnesota.*!* These studies predominantly
comprised collisions involving animals capable of causing
substantial property damage on impact, such as deer or larger
animals. This, along with the evidence of higher ISS seen in
motorcyclists in deer-related traffic injuries,” supports the
intuitive thought that motorcyclists are at increased risk for
injury and fatality relative to other motor vehicles involved
in accidents.

Williams and Wells"” reviewed 147 fatal wildlife—vehicle
fatalities from 9 regions and found that the 2 most common
fatalities were the motorcycle driver or passenger after strik-
ing an animal or an object. Jones' also reported that the most
common fatal wildlife—vehicle crashes involved motorcycles,

E182 The American Journal of Orthopedics® June 2015

as did fatal-accident reporting system data in the Wildlife-Vehicle
Collision Reduction Study, which confirmed that approximately
30% of fatal crashes with animals involved motorcycles."

Interestingly, the age of patients involved in motorcycle—
deer collisions tends to be higher than that of patients in-
volved in other motorcycle accidents. The numbers in our
study reflect results in other study populations that suggest
motorcycle riders who collide with deer are generally older
than riders in other accidents who are more likely to be
younger.* One explanation is that younger riders may drive
faster and more recklessly than older and experienced riders,
resulting in an increased number of accidents unrelated to
deer. Another consideration places younger drivers less com-
monly on roads where wildlife crashes more often occur (ie,
roads that are rural, 2-lane).

Helmet use, when reported, was very high in our study
population, most likely as a result of New York State’s manda-
tory helmet law for motorcyclists. Our data showed that more
than 95% of patients whose charts documented helmet usage
were wearing helmets at the time of the collision, compared
with a Wisconsin study showing that only 29% of patients
were wearing helmets.* This may explain the proportion
of head injuries in our study being 15.0% compared with
the 29.5% in the Wisconsin study.® Although both datasets
involved a limited number of patients, the results suggest
thatmandatory helmet laws are effective in preventing head
injuries."Also, the only patient in our study who was con-
firmed to have not been wearing a helmet had a much longer
length of hospital stay than the average patient (19 vs 6 days).
William and Wells®, foundsthat,65% pf motercyelists killed
in collisions with animals were not wearing helmets, and
they believed that many of these fatalities’could have been
prevented with helmet use. Again, these limited data suggest
the effectiveness of mandatory helmet use.

Two other factors, season and time of day, are important to
consider in motorcycle collisions with deer. According to our
data, 86% of these collisions occur in the warmer months,
May through September, peaking in June. This is similar to
findings from the Wisconsin study showing June and July as
the peak months for deer—motorcycle collisions and a study
in Minnesota where 61% of these crashes occurred in the
summer months.>? These data most likely indicate increased
motorcycle traffic in favorable weather conditions. Although
time of accident could not be determined through our retro-
spective review, multiple studies have shown that the major-
ity of collisions with deer tend to be between dusk and dawn.
Smoot and colleagues® found that 56% of vehicle collisions
with deer occurred between 5 pm and midnight, with 80%
between 5 pm and 6 am.” Similarly, Nelson and colleagues®
found that 54.5% of collisions happened in a 4-hour period,
from 6 pm to 10 pm. These data indicate that motorcycle opera-
tors should be especially vigilant in the morning and evening
hours when deer may be more active.

Other than driver awareness and vigilance, prevention
efforts can involve wildlife fencing, alert systems, and deer-
culling programs. Fences are used extensively, most com-
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monly on larger thoroughfares, and have been shown effec-
tive in reducing wildlife vehicle crashes by 80% to 90%."
Animal detection systems using sensors to detect large wild-
life approaching the roadway can activate warning signs to
alert approaching drivers. Such systems have been installed
in more than 30 locations in North America and Europe
with variable effectiveness.'” However, there are typically
no standards or guidelines for the collection of data about
wildlife—vehicle crashes. Data are collected inconsistently
and often haphazardly, and methods vary between states
and agencies. Some transportation agencies do not collect
this type of data at all. Without reliable, consistent data, it is
difficult to identify road sections where mitigation methods
may be required, to select appropriate mitigation measures,
or to evaluate whether that effort is making a difference.

Culling systems for deer populations are frequently dis-
cussed, often in suburban as well as rural settings. Recre-
ational hunting ordinances, higher limits on the number of
females a hunter can bag, and occasional use of professional
shooters can be applicable in less rural areas. Their effective-
ness is debatable and tends to be time-limited.

Conclusion

This study highlights the fairly common occutrrence and
relative severity of deer—motorcycle crashes in an‘upstate
New York setting, approximating published series from the
Midwest. Helmet laws may lower rates of head injury in mo-
torcycle—wildlife crashes. Finally, there are no fender benders
when the chosen vehicle sports no fenders, so motorcyclists
needitorbe especiallywigilant in order to aveid collisions with
deer and other wildlife.
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