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Abstract

Obesity has been increasing steadily in the US popula-
tion over the past 50 years. In trauma patients, obesity 
is associated with higher morbidity and mortality. There 
are reported increases in the incidence of cardiovascu-
lar, pulmonary, venous thromboembolic, and infectious 
complications in obese trauma patients. Obese patients 
who sustain high-energy traumatic injuries often sustain 
orthopedic injuries to the pelvis or lower extremities. 
Obese orthopedic trauma patients may be at higher 
risk for nerve injuries secondary to positioning, intraop-
erative complications, loss of reduction after surgery, 
increased intraoperative estimated blood loss, and 
increased operative times. Orthopedic surgeons must 
be aware of these results when treating these fractures 
in obese trauma patients.

Obesity is a severe and rising problem in the 
United States. It spans both sexes and all 
ethnicities, age groups, and socioeconomic 
classes. In 2003-2004, 32.9% of people 20 to 

74 years old were obese, as measured by body mass index 
(BMI); by contrast, in the early 1960s, the incidence of 
obesity was 11% among men and 16% among women.1,2 
The National Institutes of Health (NIH) established 
criteria (based on BMI) to categorize weight: Normal 
weight corresponds to BMI of 25 or less; overweight, 25 
to 30; class I obesity, 30 to 35; class II obesity, 35 to 40; 
and morbid obesity, more than 40.1 The NIH estimated 
morbid obesity to represent 5.1% of the US popula-
tion.3 Between 2000 and 2005, the incidence of obesity 
increased by 24%, and for the past 20 years the heaviest 

BMI groups have been increasing at the fastest rates.4 
In addition, the incidence of BMI over 40 increased by 
50% and that of BMI over 50 increased by 75%—2 and 
3 times faster than the rises in class I obesity incidence.4

Obesity has a profound effect on morbidity and 
mortality and has been linked with significant medical 
comorbidities, including hypertension, type 2 diabetes 
mellitus, coronary artery disease, stroke, osteoarthritis, 
cancer, sleep apnea, dyslipidemia, and psychological 
disorders.5-7 It has also been documented that obesity 
results in up to a twofold increase in mortality and a 
22% reduction in life expectancy.8 In the United States, 
deaths directly related to obesity have been estimated at 
approximately 300,000 per year.9

High-energy blunt force trauma, including motor 
vehicle crash trauma, is one of the leading causes of 
death in the United States.10 Obesity has been shown to 
be an independent risk factor for worse outcomes after 
such events.10-14 Additional morbidity for obese patients 
sustaining severe trauma includes a higher rate of multiple 
organ failure, chest injuries, and medical complications, 
including myocardial infarction, sepsis, and number of 
days in the intensive care unit (ICU).11

Several studies in the trauma literature have correlat-
ed obesity with increased morbidity and mortality.10-14 
One study directly comparing BMI and mortality rates 
in a large series of trauma patients found a significantly 
higher mortality rate for morbidly obese patients (42%) 
than for patients in the other weight classes (all <10%).12 
The data were not attributed to severity of initial injury, 
as the groups’ mean injury severity scores (ISSs) were 
not significantly different. A more recent study, which 
used ISS and BMI to stratify morbidity and mortality 
in trauma patients, also found a significantly higher 
mortality rate for morbidly obese trauma patients 
(10.7%) than for leaner trauma patients (4.1%).13 That 
study also found a significantly higher rate of at least 1 
in-hospital pulmonary, ventilator, renal, and/or cardiac 
complication for morbidly obese patients (27%) than 
for leaner patients (17.6%).

Few investigators have examined the effect that 
obesity may have on the causes or outcomes of low-
energy trauma, such as trauma that occurs in falls. 
Risk for fracture and loss of reduction may reflect 
both the characteristics of the fall and the vulnerability 
of the patient. In a cross-sectional study, mean BMI 
of all patients with displaced ankle or elbow fractures 
treated surgically over a 10-year period was compared 
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with mean BMI of a demographically similar popula-
tion admitted to the hospital during the same time 
period.15 Patients were stratified by age and sex. In 
most age groups, mean BMI was significantly higher 
for the patients with ankle or elbow fractures treated 
surgically. The investigators proposed that the fracture 
population’s higher mean BMI may be attributable to 
overweight patients’ being stiff  or clumsy and thus more 

susceptible to tripping and falling. They also suggested 
that, as their study addressed only fractures requiring 
operative fixation, overweight patients were more likely 
to sustain more significantly displaced fractures because 
of increased forces on the fracture fragments. 

However, Robinovitch and colleagues16 have suggest-
ed that obesity may be protective against hip fractures. 
In their study, elderly patients with higher BMI report-
edly were at decreased risk for hip fracture because of 
higher regional bone mineral density and excess adipose 
tissue, which may cushion low-velocity falls.16 In one 
of the largest series comparing obese trauma patients  
(n = 283) with nonobese trauma patients (n = 870), the 
percentage of lower-extremity fractures sustained by 
obese patients (53%) was statistically significantly larger 
than the percentage for nonobese patients (38%).14 
Other higher percentages (ie, of upper extremity and 
pelvic fractures) were found, but they were not statis-
tically significant. Nevertheless, orthopedic surgeons 
must be aware of the unique clinical ramifications of 
treating obese trauma patients who have sustained pel-
vic and lower-extremity injuries.

Evaluation of obEsE orthopEdic  
trauma patiEnts

Emergent evaluation is more difficult with obese 
trauma patients than with nonobese trauma patients. 
Transportation of an obese patient is strenuous and 
difficult for emergency services personnel. A standard-
size stretcher may be too small for an obese patient, 
temporary splints or Thomas traction devices may 
not fit properly, and safe transportation to the hos-
pital may be difficult. When an obese patient arrives 
at the emergency department, there are unique con-
siderations while following Advanced Trauma Life 
Support protocols. The obese body habitus may make 
secondary surveys more challenging and perhaps less 
reliable, particularly in terms of pelvis and extremity 
examinations. It is particularly important to examine 
all skin folds, which may obscure underlying wounds. 
Significant soft-tissue swelling may be less obvious, and  
deep-tissue palpation may be more difficult. Motor, 
reflex, and sensory examinations can also be chal-
lenging. The large size of  an extremity may make 
muscle strength testing physically more dif-
ficult. It is important to be aware that morbidly  
obese patients have a baseline decreased range of  motion 
in hips, knees, and other joints. Therefore, it is critically  
important to note and evaluate any asymmetries with 
the physical examination.6

Diagnostic studies are an additional challenge for 
obese patients. Plain radiographs may be of poor qual-
ity secondary to adiposity affecting beam penetration. 
Surgeons should advise radiologic technicians to make 
both preacquisition and postacquisition adjustments, 
which include using a Bucky grid to reduce scatter, 
increasing kilovolts peak and milliamperes to improve 

Figure 1. (A) Anteroposterior, (B) obturator oblique, and (C) iliac 
oblique radiographs of morbidly obese man who sustained right 
acetabulum fracture. Amount of pannus is significant, beam pen-
etration is diminished, and entire pelvis does not fit on cassette.
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penetration, and increasing film development speed.17 
In addition, the largest standard cassette (14×17 cm) 
may not fit an entire body part, which can result in 
inadequate imaging (Figure 1). A patient may also 
exceed the weight limit for the computed tomography 
(CT) and magnetic resonance imaging (MRI) scanners 
that are in most hospitals (the orthopedist should know 
the limitations of the machines at the hospital). Average 
CT scanners can handle approximately 160 kilograms. 
An often more relevant factor is that an obese patient 
may exceed gantry limits, both vertical (mean, 15-18 cm) 
and horizontal (mean, 70 cm). MRI tables have similar 
parameters (mean gantry limit, 60 cm), though open 
MRI allows for a larger vertical height limit (range, 45-55 
cm).17 In some cases, obese patients had to be taken to 
local zoos, which have special large-animal CT and MRI 
scanners.6

Another consideration in treating obese patients in the 
emergency department is placement of skeletal traction 
(Figure 2). The orthopedist must be aware of the patient’s 
body weight when calculating the amount of weight 
required to provide for an adequate amount of traction 
to a limb. The mean amount of weight required is 10% 
of a patient’s body weight. For an obese patient, this may 
mean a significantly larger amount than what a physician 
usually uses.

pEriopErativE considErations
A standard operating room table holds up to 205 kilo-
grams, but morbidly obese patients often exceed that 
limit. Special operating room tables have been designed to 
hold up to 455 kilograms. These tables may be available 
only at bariatric surgery centers. If specialty tables are not 

available at an institution, then 2 tables can be secured 
to each other. It is also important to firmly secure the 
patient to the table. An inflatable bean bag may be used 
to augment patient stability, especially when the patient 
may need to be repositioned throughout the operation18 
(Figure 3).

On the operating table, obese patients also present a 
challenge with respect to positioning for orthopedic sur-
gery. There are reported higher incidences of nerve pal-
sies and compartment syndromes related to obese patient 
positioning and inadequate padding during orthopedic 
surgery.19 In a study of 22 long-bone fracture nonunions 
in obese patients, 4 patients had complications related 
to poorly protected limb positioning or prolonged isch-
emic pressure.20 These complications included peroneal 
compartment syndrome related to right lateral decubitus 
positioning for 5 hours, gluteal compartment syndrome 

with sciatic nerve palsy related to a leftward tilting posi-
tion from padding under the right buttock, bilateral 
brachial plexus stretch injuries from excessive arm abduc-
tion, an anterior interosseous nerve palsy on the contra-
lateral side, and development of an area of scalp alopecia 
at the completion of an 8.5-hour case.

In a study of acetabular fractures in 131 patients (12 
overweight, 5 obese), there was an overall patient com-
plication rate of 58%.21 Four of the complications were 
a direct result of poor patient positioning. In 1 of these 
4 cases, a morbidly obese patient operated on in the 
prone position developed a permanent thoracic paraple-
gia resulting from midthoracic spinal cord ischemia 
attributed to massive abdominal pannus compression 
on the cord. Another positioning complication involved 
an obese patient who was operated on from the lateral 

“...radiographs may be of poor quality....Surgeons should 
advise radiologic technicians to make both preacquisition  
and postacquisition adjustments...”

Figure 2. Patient in distal femoral skel-
etal traction. Pin does not adequately 
clear soft tissues, and tension bow 
compresses skin, placing patient at 
increased risk for pressure ulcers and 
skin necrosis.

Figure 3. Bean bag is used for correct positioning of obese 
patient in lateral position. All bony prominences are padded, and 
patient is firmly secured to operating table.

Copyr
ig

ht P
ro

te
ct

ed



176  The American Journal of Orthopedics®

Obesity and Its Relationship With Pelvic and Lower-Extremity Orthopedic Trauma

decubitus position and recovered from anesthesia with 
permanent chest wall numbness.21

Obese patients also present special challenges for 
anesthesiologists. These patients often have short, thick 
necks and heavy chests, which make standard orotrache-
al or nasotracheal intubation and ventilation difficult. 
Anesthesiologists should be prepared to perform fiber-
optic bronchoscopy, with cannulation over the broncho-
scope to facilitate tracheal intubation when necessary. 
Arterial and venous access may be difficult because 
of indistinct landmarks resulting from an increase in 
subcutaneous adiposity. Significant adiposity may also 
present a challenge for administration of regional anes-
thetics, as surface landmarks may also be obscured.22

The overall utility of intraoperative fluoroscopy may 
be decreased in obese patients. The standard aperture 
measures 45 to 63 cm, which is potentially insufficient 
for viewing the operative field. The surgeon or radio-
logic technician must know to increase kilovolts peak for 
improved penetration of adipose tissue.17

postopErativE complications  
associatEd With obEsity

The surgical complications associated with obesity are 
well documented. The latest study on obesity and postop-
erative complications of surgery found more than 7,000 
complications out of more than 90,000 surgical cases over 
a 4-year period; 32% of these complications were in obese 
patients.23 Obese patients had a statistically significantly 
higher incidence of myocardial infarction, peripheral 
nerve injury, wound infection, and urinary tract infection. 
The mortality rate in both the obese and nonobese groups 
was 1.3% but was higher for morbidly obese patients 
(2.2%) than for all other patients (1.2%). Morbidly obese 
patients also had a higher incidence of tracheal reintu-
bation and cardiac arrest.23 As many traumatic lower- 
extremity and pelvic injuries are treated operatively, the 
orthopedist should be cognizant of the potential compli-
cations associated with treating obese patients.

Pulmonary Complications
The obese patient has poor ventilation secondary to 
decreased chest wall compliance related to increased 
subcutaneous fat. Known pulmonary complications 
include decreased functional residual capacity, expi-
ratory reserve volume, partial alveolar oxygen pres-
sure, and increased arterial-alveolar oxygen gradient. 
Restrictive lung disease, hypoventilation, and anatomi-
cal shunts can result in varying degrees of hypoxemia 
and hypercapnia. Attempts should be made to care for 
obese patients in the upright position, as most of the 
respiratory abnormalities that occur are exacerbated 
by maintaining a supine position. Compared with their 
nonobese counterparts, obese patients also have elevated 
gastric residual volumes with lower gastric pH, placing 
them at higher risk for pulmonary aspiration and pneu-
monitis. These conditions, combined with poor ventila-

tion, put obese patients at increased risk for atelectasis 
and pneumonia.22

Obesity hypoventilation syndrome results from exces-
sive weight impeding the chest wall from expanding 
appropriately. It has been suggested that patients with this 
condition undergo preoperative invasive hemodynamic 
monitoring with pulmonary artery catheters and optimi-
zation of cardiovascular function, should timing permit. 
After surgery, mechanical ventilation may be required 
until the pain associated with breathing improves.22

Cardiovascular Complications
In obese patients, cardiovascular complications are 
caused by physiologic alterations and increased inci-
dence of preexisting cardiovascular comorbidities. Obese 
patients have increased intravascular volume, decreased 
peripheral vascular resistance, and increased cardiac 
output. More body mass can increase cardiac work by 
40% in the obese,24 and this increased work can lead to 
left-ventricular hypertrophy and systolic and diastolic 
dysfunction, which are risk factors for acute ischemia or 
infarction, congestive heart failure, and sudden death.25 
Preexisting increased work demand combined with trau-
matic injury to the body can overload the heart and 
increase mortality risk. Other studies have confirmed the 
cardiac risk to obese patients who sustain lower-extremity 
trauma. Obese patients are at significantly higher risk for 
myocardial infarction, and morbidly obese patients are at 
significantly higher risk for cardiac arrest.22 In the acute 
posttraumatic period, cardiac index was lower in obese 
patients who died than in obese survivors, and decreased 
tissue oxygenation made organ failure and death a 
possibility—encouraging use of invasive hemodynamic 
monitoring to maintain cardiac index in obese patients.26

Venous Thromboembolism
Many have hypothesized that the risks for deep venous 
thrombosis (DVT) and pulmonary embolism (PE) are 
higher for obese patients because of physiology, poor 
ambulation, and poorer rehabilitation. The relationship 
between DVT and obesity stems from increased intra-
abdominal pressure and venous stasis, most pronounced 
with central obesity, which tends to induce a hyperco-
agulable state. The effect of venous stasis in contribut-
ing to venous thromboembolism may be accentuated by 
intraoperative factors, such as pneumoperitoneum and 
anesthesia-induced paralysis.25 At the cellular level, obese 
patients have elevated fasting plasma fatty acid levels, 
which lead to endothelial damage and activation of the 
clotting cascade.22 There is also evidence that obesity is 
associated with decreased fibrinolytic activity, which can 
be improved with weight reduction.22  Much of the infor-
mation regarding obesity and venous thromboembolism 
(VTE) with respect to orthopedic patients comes from the 
arthroplasty literature. There, BMI higher than 30 is usu-
ally found to increase risk for symptomatic DVT and PE 
in the obese population.27
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The risk that major–orthopedic trauma patients will 
sustain a proximal DVT is 10% to 20%; a clinically rel-
evant PE, 4% to 10%; and a fatal PE, 0.2% to 5%.28,29 
Current guidelines for VTE prophylaxis in trauma 
patients with a single risk factor (eg, obesity) suggest 
starting low-molecular-weight heparin as soon as pos-
sible and continuing throughout the patient’s hospital 
stay. For major orthopedic surgical procedures, the rec-
ommendation is to time the initiation of pharmacologic 
VTE prophylaxis according to the efficacy-to-bleeding 
tradeoffs for the particular agent being used.28 In a 
recent retrospective cohort study on DVT prophylaxis in 
major–orthopedic trauma patients with pelvic, femoral 
shaft, or complex lower-extremity fractures and in acute 
spinal cord injury patients admitted to the ICU, the rec-
ommendation for orthopedic trauma patients was to use 
subcutaneous enoxaparin 30 mg twice a day.29

Enoxaparin is dosed by patient weight when used to 
treat DVT and PE. When enoxaparin is used as a pro-
phylactic agent, the dosing is usually different. There has 
been an effort in the literature to elucidate whether the 
prophylactic dose of enoxaparin should be increased in 
morbidly obese patients. In a small series of morbidly 
obese patients undergoing bariatric surgery (n = 13), it 
was demonstrated that the level of heparin antifactor 
Xa was subtherapeutic or undetectable in most patients 
receiving enoxaparin 30 mg for DVT prophylaxis and 
that, even when the dose was raised to 60 mg, some obese 
patients still had subtherapeutic levels, and 1 patient had 
no level.30 Inspired by this pilot study, other investigators 
compared 2 prophylactic doses of enoxaparin in a bariat-
ric surgical patient population.31 They found that use of 
a higher prophylactic enoxaparin dose (40 mg twice a day 
subcutaneous) may have lowered the incidence of post-
operative DVT after bariatric surgery without increasing 
the risk for bleeding. This result may lead orthopedists to 
consider giving patients with BMI higher than 35 (class 
II obese patients and morbidly obese patients) a higher 
enoxaparin dose than what is recommended for DVT 
prophylaxis. However, there are no conclusive data in the 
orthopedic literature that address this issue.

postopErativE infEction
Obesity and its effect on the immune system make obese 
patients more susceptible to surgical site infections, wound 
complications, nosocomial infections, and serious compli-
cations from common infections.32,33 A higher incidence 
of both superficial and deep wound infections in obese 
patients, even with strict glycemic control, appropriate 
perioperative antibiotics, and impeccable wound care, has 
been reported.23 

Possible reasons are reduced subcutaneous tissue 
perfusion and oxygenation, immune impairment, and 
secondary ischemia from tension along suture lines. 
Obesity has been associated with various changes at 
the cellular level of  the immune system affecting both 
cell-mediated and humeral immunity.32 Besides being 

associated with cellular changes, risk for infection is 
related to increased incidence of  preexisting comor-
bidities, such as diabetes mellitus. In a prospective 
study that included more than 1,000 blunt trauma 
patients (5% of  whom were obese) and statistically 
controlled for age and ISS, obese patients were at 
more than twofold increased risk for acquiring a 
bloodstream, urinary tract, or respiratory tract infec-
tion or being admitted to the ICU.34

Obesity and the Intensive Care Unit
In a study of obese patients admitted to a medical ICU, a 
higher rate of complications, including sepsis, ventilator-
associated pneumonia, and central venous catheter–related 
infections, was directly correlated with increased mortality 
rates.35 Another study, which reported on 170 intubated 
obese patients, also concluded that obesity was significantly 
associated with increased mortality in the ICU.36 It was 
shown that, for hospital or ICU admission longer than 4 
days, the morbidly obese surgical patient had a 7.4 times 
higher mortality risk. However, an ICU stay of less than 2 
days did not significantly increase mortality risk.34 Incidence 
of obesity in the ICU was 26.7%, with morbid obesity 
representing 6.8%—both of which are slightly higher than 
general population estimates and could be specific to the 
patient population studied or suggest that obese patients are 
at higher risk for trauma resulting in an ICU stay.3

obEsity and loWEr ExtrEmity trauma: 
spEcific fracturE pattErns

Pelvis and Acetabulum Fractures
Numerous studies have reported that obese patients with 
acetabulum fractures have more complications than their 
lean counterparts do. In a retrospective series of 424 dis-
placed acetabulum fractures requiring operative fixation, 
72% of the clinical outcomes, assessed using the Harris 
hip score, were excellent or good.37 Forty-two fractures 
were in morbidly obese patients. Twenty-two (53%) of 
obese patients had a fair or poor clinical result (Harris hip 
score), which was statistically significantly higher than for 
nonobese patients. This series had 10 deep wound infec-
tions, 3 of which required resection of the femoral head 
for eradication; these 3 infections developed in morbidly 
obese patients. Heterotopic ossification (HO) occurred in 
40% of patients, but all 13 patients with severe HO (grade 
III or IV) were morbidly obese.

Similar observations were made in another retrospec-
tive study, reporting on 169 acetabulum fractures treated 
with open reduction and internal fixation.38 Patients 
were stratified according to NIH-defined weight catego-
ries. When BMI was measured as a continuous variable, 
it was found to have a statistically significant relation-
ship with estimated blood loss during surgery, incidence 
of wound infection, and incidence of DVT. Incidence 
of HO, nerve palsy, and PE was not statistically sig-
nificantly related to BMI. It was concluded that obese 
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patients were 2.6 times more likely to develop DVT and 
that morbidly obese patients were 5 times more likely to 
develop a postoperative wound infection.

The literature on pelvic ring injuries also indicates 
poorer outcomes for obese patients. According to a 
retrospective review of 42 pelvic ring fractures, 10 of 
which were in obese patients, external fixation for the 
treatment of rotationally unstable pelvic fractures failed 
significantly more often in obese patients than in non-
obese patients.39 In 2 of the obese patients, external 
fixation was unsuccessful in obtaining reduction of the 
pubic symphysis to within 2.5 cm, and there was loss 
of initial adequate reduction in 3 patients. Inability to 
stabilize the pelvis with initial external fixation occurred 
in only 2 of 32 nonobese patients. A statistically signifi-
cantly higher incidence of inability to achieve acceptable 
pelvic alignment was found in the obese patients. It is 
recommended that symphyseal plating be used to repair 
all unstable pelvic ring fractures in the obese patient 
as soon as the patient’s medical conditions allow for 

operative fixation. Despite these recommendations, the 
treating surgeon must keep in mind that obese patients 
subject internal fixation hardware to abnormal loading 
forces, and, as such, the fixation may fail (Figure 4).

Femur Fractures
Antegrade intramedullary femoral nailing and its com-
plications were described in a report on 7 morbidly obese 
patients with femur fractures.19 The surgeons’ mean total 
operative time was 3.8 hours, more than double their prior 
average. Mean estimated blood loss exceeded 1 liter, and 
patients received a mean of 3.5 units of packed red blood 
cells. Locating the greater trochanteric starting point 
for the nail proved to be extremely difficult and led to 2 
intraoperative greater trochanteric fractures. The difficulty 
involved the prominence of the buttock, the flank adipose 
tissue, and the adduction of the leg on the fracture table. 
After surgery, 2 patients developed wound complications, 
4 developed DVT, and 1 died of a fatal PE. The authors 
suggested considering a lateral position, encouraged use 
of the largest nail available, and recommended statically 
locking the nail to allow for early weight-bearing, as obese 
patients find it difficult to adhere to partial or limited 
weight-bearing protocols.

The difficulties of antegrade femoral nailing in obese 
patients have led several authors to suggest considering 
obesity a relative indication to proceed with retrograde 
femoral nailing.40-42 The most recent information is from 
a prospective cohort study comparing antegrade and 
retrograde femoral nailing in obese and normal-weight 

Figure 4. Forty-eight-year-old morbidly obese man with pelvic 
ring injury sustained in fall down flight of stairs. (A) Initial antero-
posterior radiograph shows Anterior Posterior Compression 
Type II pelvic ring injury. (B) Postoperative radiograph shows 
fixation with symphyseal plate. (C) Three-month follow-up  
radiograph shows failure of fixation and residual widening of 
pubic symphysis.
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patients.43 Choice of surgical procedure was at the dis-
cretion of the operating surgeon. The authors found 
significant differences in operative times and amount of 
fluoroscopy between their cohorts. Antegrade nailing 
in the obese group had an operative time 52% longer 
than that in the nonobese group. Retrograde nailing in 
the obese patients required 21% more fluoroscopy time 
than in the nonobese patients, whereas antegrade nail-
ing required 79% more exposure time than retrograde 
nailing did. There was no significant difference in mean 
operating times between these groups for retrograde 
nailing. In the obese patients, antegrade nailing required 
40% more operative time than retrograde nailing did. 
The obese and nonobese groups had similar postop-

erative complication rates, fracture 
union rates, wound infections, and 
functional outcomes.43

Ankle Fractures
There is some evidence that BMI 
may influence the pattern of  injury 
about the ankle. One study pro-
spectively evaluated rotational 
ankle fractures sustained from a 
low-energy injury mechanism.44 
The authors examined BMI and 
compared 24 stable ankle frac-
tures (lateral malleolar, no medi-
al-sided injury) with 24 unstable 
ankle fractures (bimalleolar or 
unimalleolar, with medial ligamen-
tous injury). Overall BMI was sig-
nificantly higher in the unstable 
fracture group; approximately one 
third of  this group’s patients were 
overweight, whereas only 17% of 
the patients in the stable fracture 
group were overweight.

Another study, of 3,061 surgi-
cally treated ankle and pilon frac-
tures, evaluated the possible effect 
of obesity on loss of reduction.45 
Overweight and obese patients, 
operatively or nonoperatively treat-
ed, were found to be at increased 
risk for losing the reduction. For 
failed reduction, there were 109 
revision operations—77 repeat 
reductions with revision fixation 
and 32 corrective osteotomies for 
angular malunion. Mean BMI was 
significantly higher for the reop-
eration group than for the group 
that maintained reduction. Obese 
patients’ highest failure rates were 
for fractures of  the distal tibia. 
The authors suggested that obese 

patients were less likely to be able to adhere to postoper-
ative weight-bearing instructions and attributed loss of 
reduction to increased sporadic moments of full weight-
bearing. They also concluded that malleolar fractures of 
the ankle were slightly more severe (to statistical signifi-
cance) in the obese group than in the nonobese group.

A more recent retrospective review, of prospectively 
collected data on 279 patients who underwent open 
reduction and internal fixation for unstable ankle frac-
tures, was performed to assess the effect of obesity 
on fracture severity, perioperative complications, and 
functional outcomes.46 Obesity seemed not to affect 
outcomes in these patients. In this series, 99 patients 
were obese (BMI, >30), and there was a morbidly 
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Figure 5. Algorithm for management of obese orthopedic trauma patients. Abbreviations: 
AP, anteroposterior; ATLS, Advanced Trauma Life Support; CT, computed tomography; 
DPL, diagnostic peritoneal lavage; DVT, deep venous thrombosis; EMS, Emergency 
Medical Services; FAST, focused abdominal sonogram for trauma; HD, hemodynamically; 
ICU, intensive care unit; kVp, kilovolts peak; mAs, milliamperes; MRI, magnetic resonance 
imaging; OR, operating room.
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o Standard fixation may be of insufficient strength to maintain 

fracture reduction; consider supplementing with additional 

hardware 

 Femur fractures – retrograde intramedullary nail 
o Extra-long skeletal traction pin necessary 

 DVT Prophylaxis 
o Consider increasing prophylaxis dose 

Hemodynamically 

stable 
 

Obese trauma patient with 

pelvic or lower extremity 

fracture 

Stable pelvic 

fracture pattern 
 

ury 

Unstable pelvic 

fracture pattern 
 

 

 

AP pelvis x-ray  

blood volume replacement 
 

R/O Other Sources 

   

 

Hemodynamically 

stable Hemodynamically 

unstable 

AP pelvis x-ray, chest x-ray 
 Increase kVp and mAs by 10-15% to increase penetration  

 Use Bucky grid to minimize scatter 

   

 

* 

EMS Transport 
Obtain extra-large stretchers and Thomas splints 

available 

ATLS 
Airway 
 Short, stout necks make for difficult exposure 

Breathing 
 Fiberoptic bronchoscopy is often necessary to 

facilitate intubation 

Circulation 
 Pulses may be difficult to palpate due to 

increased subcutaneous tissue 

Disability 
 Difficult neurovascular exam with large 

extremity girth 

 Assess for asymmetries in ranges of motion, as 

the patient may have a baseline decrease 

Exposure 
 Examine all skin folds 

 Assess for open fractures 

CT scan (if indicated) 
Be aware of table weight limit and refer patient to an institution 

with an extra-large scanner if patient exceeds limit 

MRI (if indicated) 
Open scanners are more forgiving for larger girth 
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obese subset of 18 patients. Although the study found 
a significantly higher incidence of more severe (trans-
syndesmotic or suprasyndesmotic) ankle fractures in 
obese patients, all the patient groups were similar with 
respect to number of hospital days, operative time, and 
postoperative complications. Functional outcome scores 
were also similar for the obese and nonobese patients.

conclusions
Obesity continues to be a relevant disease in the manage-
ment of orthopedic lower-extremity trauma. As the prob-
lem of obesity continues to rise, orthopedic surgeons must 
be aware of the potential preoperative, perioperative, and 
postoperative complications of treating obese patients. 
An algorithm of recommendations for treating obese 
orthopedic trauma patients has been constructed (Figure 
5). Particularly in DVT prophylaxis modalities, more 
information is needed as to whether prophylactic doses of 
anticoagulants should be adjusted for weight, as the treat-
ment doses are. 

Current data on pelvic and lower-extremity trauma 
suggest that obese patients who sustain these injuries have 
longer surgeries, increased blood loss, increased chance 
for wound infection, and increased chance for loss of 
reduction. There is a paucity of literature on obese ortho-
pedic trauma patients, and more investigation is necessary 
to fully characterize this disease and how it affects the 
orthopedist’s treatment of pelvic and lower-extremity 
orthopedic injuries.
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