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Blunt Pelvic Trauma
The management of pelvic trauma has evolved significantly in the last 20 years, 

with advances in devices and procedures. The key to success is having a team of physi-
cians, including specialists in emergency medicine, interventional radiology, and sur-
gery, who can work together to provide each patient the best outcome possible.

— Ann M. Dietrich, MD, Editor

Introduction
Pelvic trauma that results in fractures occurs secondary to a significant force 

that typically causes multiple associated injuries. These associated injuries, as 
well as injuries in an aging population, associated patient comorbidities, and 
medications, may make pelvic trauma challenging to treat.  

The management of pelvic trauma has evolved significantly during the past 
20 years. New medical devices, procedures, and transfusion therapy continue 
to change algorithms and spark debate. Patients with blunt pelvic trauma 
require urgent recognition, prompt diagnosis, and a multidisciplinary approach 
to improve outcomes.1 A team including emergency medicine physicians, 
an interventional radiologist, trauma providers, and orthopedic surgeons is 
required for coordinated evaluation and rapid treatment.2 This article will focus 
on recognizing and managing trauma patients with pelvic injuries. 

Epidemiology
Injury to the bony pelvis occurs in nearly one in 10 patients with blunt 

trauma.2 The severity of the damage ranges from stable pelvic ring fractures to 
unstable fractures with accompanying life-threatening exsanguination.2 The 
overall mortality rate of patients presenting with pelvic fractures is 6%; how-
ever, the mortality rate dramatically increases to 40% in patients who present 
with hemodynamic instability or who require multiple blood transfusions.2,3 
Mortality within 24 hours most often is due to uncontrolled hemorrhage, 
accounting for 39% of early deaths, followed by head injury, which accounts for 
31%.2 Because of the large amount of force required to break the pelvis, pelvic 
fractures are associated with concomitant injuries nearly 90% of the time.3 
Rates of pelvic injuries combined with other injuries include: torso injuries 
30-50%, abdominal injuries 30-50%, extremity injuries 60%, and head injuries 
40-50%.3 

Patients with pelvic fractures also have a higher in-hospital all-cause mor-
tality. Even with simple pelvic ring fractures, patients have an increased risk 
of death.4 In older patients (> 65 years), decreased systolic blood pressure 
(< 90 mmHg), increased respiratory rate (> 30 breaths per minute), depressed 
Glasgow Coma Scale (GCS) score (< 8-10), or increased injury severity index 
(> 18) all are predictors of increased mortality.4,5 
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EXECUTIVE SUMMARY
 z Mechanisms, or force vectors, applied to the pelvis are used 

to describe the pelvic fracture patterns. These include vertical 
shear, anterior-posterior compression, and lateral compres-
sion fractures.

 z Several classification systems exist for describing pelvic frac-
tures. The most common system used is the Young-Burgess 
classification, which categorizes fractures based on force  
vectors applied to the pelvic ring.

 z Patients with pelvic injuries often complain of hip, lower back, 
or abdominal pain.

 z A pelvic X-ray and Focused Assessment with Sonography in 
Trauma exam can determine body compartments of hemor-
rhage in the polytrauma patient quickly. These tools are espe-
cially useful in patients with depressed Glasgow Coma Scale 
scores in whom a physical exam is unreliable. These tests can 
be performed quickly in the trauma bay, allowing rapid assess-
ment and decision-making. Conversely, in patients who are 
awake, are hemodynamically stable, and have minimal to no 
pelvic pain, the pelvic X-ray is of little utility.

 z Secondary to the high incidence of concomitant intra-
abdominal injuries in pelvic trauma patients, obtaining 

abdominal and pelvic CT scans at the time of initial evaluation 
is recommended in stable patients.

 z In patients with high suspicion of pelvic fractures or hemody-
namically unstable patients with confirmed pelvic fractures, 
external compression of the pelvis should be performed. 
External compression reduces the amount of pelvic volume, 
thus limiting the amount of potential space for bleeding and 
allowing stabilization of the bony pelvic elements to provide 
a tamponade effect. External compression may reduce the 
pelvic volume by 10%.

 z Both the Eastern Association for the Surgery of Trauma and 
the Western Trauma Association recommend use of angio-
embolization (AE) in patients with pelvic fractures, but they 
offer a few caveats. First, pelvic bleeding is 85% venous in 
origin; thus, not all patients will benefit from AE. Patients 
who remain hemodynamically unstable, who have under-
gone pelvic stabilization, or who have had preperitoneal 
packing may benefit from AE. Regardless of hemodynamic 
instability, patients who have contrast extravasation on 
CT or who are older than 60 years of age with major pelvic 
fractures (open-book, butterfly segment, or vertical shear) 
should be considered for AE. 

Mechanisms, or force vectors, applied 
to the pelvis are used to describe the 
pelvic fracture patterns. These include 
vertical shear (VS), anterior-posterior 
compression (APC), and lateral com-
pression (LC) fractures. VS injuries 
occur most commonly in patients who 
fall from a great height and in motor-
cycle collisions when the cyclist with 
outstretched legs has a frontal impact. 
APC fracture patterns occur frequently 
in head-on motor vehicle collisions 
(MVCs) and pedestrians struck by 
vehicles. Finally, LC fractures typi-
cally result from forces directed to the 
patient’s side, which include side impact 
MVCs and pedestrians struck on the 
side. These will be discussed further in 
the classification of pelvic fractures. 

Anatomy
Pelvis is a Latin-derived word for 

bucket or basin. The pelvis functions 
as support for ambulation, holds the 
abdominal contents within the abdo-
men, and expands during childbirth. 
The pelvis is ringed and is comprised of 
the sacrum with two innominate bones 
on either side. The innominate bone 
includes the ilium, the ischium, and 
the pubis. Both innominate bones join 

anteriorly at the pubic symphysis and 
posteriorly at the sacroiliac (SI) joint. 
The SI joints and the pubic symphysis 
are fused together by the body’s stron-
gest ligaments. The anterior and poste-
rior SI ligaments include short and long 
elements that extend from the sacrum 
to the iliac crests. These provide vertical 
stability across the SI joints. 

The pelvic floor is bridged by the 
sacrospinous and sacrotuberous liga-
ments connecting the sacrum to the 
ischial spine and ischial tuberosity. In 
total, the anterior elements consist of 
the pubic rami and the pubic sym-
physis, which provide roughly 40% of 
pelvis stability. The posterior elements 
(sacrum, SI joints, ilium) provide the 
remainder of stability and are more 
important. Because of the pelvis’s ringed 
shape, a break in two places is required 
to cause instability.2 Compared with 
a fracture, ligamentous disruption is 
far more important when determin-
ing pelvic stability. Lastly, although the 
acetabulum is not a structural support 
of the pelvis, it provides an insertion site 
for the femoral head. 

The vascular supply to the pelvis is 
divided into inflow and outflow. The 
internal iliac arteries provide direct 

inflow perfusion to the pelvis. A large 
venous plexus surrounds the bony struc-
ture of the pelvis, collects venous blood, 
and drains into the large internal iliac 
venous system. These vessels lie just 
anterior to the SI joints, thus joint dis-
ruption makes these vessels vulnerable 
to injury. The most common and largest 
arterial vessel injured in trauma is the 
superior gluteal artery.2 Structures that 
lie in close proximity to the pelvic bones 
and ligaments are at risk of injury sec-
ondary to stretching that is associated 
with pelvic fractures. Nerves that may 
be injured include the extraperitoneal 
rectum, bladder, urethra, and sciatic, 
femoral, and obturator nerves.6 

Classification 
Several classification systems exist 

for describing pelvic fractures. The most 
common system used is the Young-
Burgess classification. This system was 
first described in 1990 and developed to 
identify and classify pelvic fracture pat-
terns according to force vectors applied 
to the pelvic ring.7 As noted before, 
these patterns are divided into LC, 
APC, and VS. (See Table 1.)

LC fractures are the most com-
mon type of pelvic fracture, occurring 
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in roughly 60% of all pelvic fractures.8 
MVCs in which a car is T-boned or situ-
ations in which a pedestrian is struck on 
the side by a vehicle cause a lateral force 
during impact. As a lateral impact occurs 
to the innominate bones, the pelvis on 
the side of impact rotates toward the 
midline. As the hemipelvis rotates, the 
anterior pelvic ligaments and the local 
vasculature shorten as the impact occurs. 
With the shortening, the vessels are 
not subject to shearing or tensile fac-
tors, thus they are more likely to remain 
intact. Severe hemorrhage is not typical 
of LC fractures, but in the older popula-
tion (> 55 years of age), there is a higher 
likelihood of LC factures producing 
clinically significant hemorrhage.10 LC1 
fractures usually involve a lower energy 
force, but are not benign; they result in 
an overall mortality rate of 8.2%.8 

In LC2 fractures, as the energy 
mechanism increases, the horizontal 
lateral impact continues to rotate and 
implode the hemipelvis inward, adding 
to the transverse pubic rami fracture 

seen in LC1. Additionally, the iliac wing 
is pushed inward, creating a crescent-
shaped posterior iliac wing fracture. 
These fractures can be stable or unstable, 
depending on the amount of ligamen-
tous disruption. In LC3 fractures, the 
force is increased, and the pelvis con-
tinues to implode and rotate inward, 
disrupting the pubic rami and SI joints 
and ligaments and causing a contralat-
eral “open-book” APC injury. These are 
severely unstable fractures.

APC injuries, or open-book frac-
tures, happen when force vectors 
occur in front-to-back impact. The 
front-to-back forces occur in front 
impact MVCs or in frontal pedestrian 
collisions. APC1 fractures are stable 
with only a slight widening (up to 2.5 
cm) of the pubic symphysis. In APC2 
injuries, the pubic symphysis widens 
greater than 2.5 cm. With widening, 
the SI ligaments are disrupted. These 
patients have rotational instability, 
and hemorrhage is more likely in this 
patient population.2 As the mechanism 

energy increases in APC3 fractures, the 
SI joint widens, and both anterior and 
posterior elements of the SI ligaments 
are disrupted. The result is full instabil-
ity of the hemipelvis, with a high like-
lihood of bleeding, nerve damage, and 
abdominal injuries.2,9 

VS injuries result from a vector force 
applied cephalad, which can occur from 
a fall from a height > 15 feet or in a 
motorcycle collision in which the rider 
has frontal impact with his or her foot 
outstretched. These fractures involve the 
anterior (pubic rami, pubic symphy-
sis) and posterior (sacroiliac complex) 
bones, resulting in a hemipelvis that is 
pushed superiorly. On physical exam, 
the patient will have shortening of the 
ipsilateral leg. 

Finally, in combined mechanism 
injuries, fractures cannot be classified by 
any specific category. Patients with these 
injuries have vertical or transverse pubic 
rami fractures with a combination of 
other elements. Typically, injuries in this 
pattern are unstable. 

Table 1. Young-Burgess Classification7-9

Type Common Characteristics Differentiation Characteristics Stability

Lateral compression 1 Transverse pubic rami fracture Sacral compression on side of impact Stable

Lateral compression 2 Transverse pubic rami fracture Crescent (iliac wing) fracture Stable or unstable

Lateral compression 3 Transverse pubic rami fracture Contralateral open-book (anterior-
posterior compression) injury

Unstable

Anterior-posterior 
compression 1

Symphyseal diastasis or vertical 
pubic rami fracture

Widening of symphysis (< 2.5 cm) and/
or sacroiliac joint, stretched but intact 
sacroiliac ligaments

Stable

Anterior-posterior 
compression 2

Symphyseal diastasis or vertical 
pubic rami fracture

Complete hemipelvis separation but 
not vertical displacement, anterior 
sacroiliac ligaments ruptured more than  
posterior ones

Stable or unstable

Anterior-posterior 
compression 3

Symphyseal diastasis or vertical 
pubic rami fracture

Complete hemipelvis separation but 
no vertical displacement, anterior and 
posterior sacroiliac joint ligaments 
ruptured

Unstable

Vertical shear Symphyseal diastasis or vertical 
pubic rami fracture

Vertical hemipelvis displacement, 
usually through sacroiliac joint, 
occasionally through iliac wing or 
sacrum

Unstable

Combined mechanism Vertical or transverse pubic rami 
fractures

Combination of patterns: 
Lateral compression + vertical shear or 
lateral compression + anterior-posterior 
compression 

Unstable
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It is important to understand fracture 
classifications and force vector injuries 
because this may help predict the need 
for further intervention. APC and VS 
injuries are associated with a higher 
incidence of pelvic vascular injury and 
hemorrhage.11 Anything that disrupts 
the SI joint can result in tearing of the 
venous plexus and lead to hemorrhage. 

In an American Association for the 
Surgery of Trauma prospective, obser-
vational, multicenter study, research-
ers attempted to characterize modern 
management and outcomes for patients 
with pelvic fractures.3 The researchers 
reviewed patients at 11 Level I trauma 
centers over two years, and included them 
if they presented with hypotension (sys-
tolic blood pressure [SBP] < 90 mmHg), 
tachycardia (> 120), and a base deficit 
(> 5). Investigators reviewed more than 
46,000 admissions and found only 163 
patients who met the criteria. The main 
outcome was identification of fracture 
pattern and the need for angioembo-
lization. The most common fracture 
pattern associated with shock in these 
patients was LC1, followed by LC2 and 
VS. Fractures that required the most 
pelvic hemorrhage control included 
APC3 (83%) and VS. Although LC1 
and LC2 fractures were most common 
in patients with shock, they required 
the least amount of hemorrhage con-
trol. Investigators found that patients 
who presented with a VS fracture pat-
tern had a higher injury severity score, 
required blood transfusions, and had 
an associated a need for hemorrhage 
control. 

Initial Assessment
The initial evaluation of the trau-

matically injured patient continues to 
be protocolized and standardized by the 
Advanced Trauma Life Support guide-
lines. This systematic approach rapidly 
identifies any life-threatening bleeding 
and ensures that all patients receive a 
thorough assessment. Patients can bleed 
into several body compartments (includ-
ing the thoracic, abdominal, and pelvic/
retroperitoneal cavities) and the thigh, 
as well as externally. First, the clinician 
should perform the primary survey in 
which the patient’s airway, breathing, 
circulation, disability, and exposure 
are assessed. Early establishment of 

intravenous access is essential, and ini-
tiation of resuscitation should begin 
immediately in unstable patients. The 
clinician also should perform a Focused 
Assessment with Sonography in Trauma 
(FAST) examination as an adjunct to the 
primary survey. 

Patients with pelvic injuries often 
complain of hip, lower back, or abdomi-
nal pain. When evaluating the bony 
pelvis, place hands on the anterior supe-
rior iliac spine and direct gentle pressure 
inward. Additionally, palpate the pubic 
symphysis for widening. Only one per-
son should perform this maneuver. It is 
essential to avoid rocking the pelvis dur-
ing this maneuver because it may cause 
severe pain, widening, and clot disrup-
tion. Examining for pelvic ring instabil-
ity has its limitations, as the presence of 
a pelvic deformity or an unstable pelvic 
ring on physical examination has poor 
sensitivity for the detection of mechani-
cally unstable pelvic fractures.12 

The Western Trauma Association 
has a well-defined algorithm for the 
management of patients with pelvic 
fractures.13 Initial trauma evaluation 
is completed and diagnosis of a pelvic 
fracture is made with an anteroposterior 
(AP) radiograph film. It is imperative to 
establish the diagnosis and begin early 
resuscitation. If the patient is not at a 
Level I trauma center, it is important to 
arrange transport early. In a review of 
1,220 patients admitted to Level I and 
Level II trauma centers with matched 
pelvic fractures, patients treated at the 
Level I centers had decreased mortality 
rates (7.7% vs. 11.6%).14 

With a pelvic fracture confirmed, the 
next decision point is determining hemo-
dynamic instability, which is defined by 
a blood pressure ≤ 90 mmHg, a transfu-
sion requirement of 4-6 units of packed 
red blood cells, or a base deficit ≤ -6. If 
the patient is unstable and has a nega-
tive FAST exam, then a pelvic binder 
should be applied for pelvic stabilization 
and an urgent orthopedic consulta-
tion should be obtained. Additionally, 
appropriate consultation should be 
obtained for emergent angiography with 
embolization if the patient does not 
become hemodynamically stable after 
pelvic stabilization. If these resources 
are not available, urgent transfer should 
be arranged. 

If the patient is hemodynamically sta-
ble, then further diagnostic tests, includ-
ing an abdominal/pelvic computed 
tomography (CT) scan, should be per-
formed. The scan will identify the bony 
injuries and any pelvic blush. If there 
is a blush present, the patient should 
undergo angiography and embolization. 
It is important to know the available 
resources and limitations at each facility 
to provide appropriate care and transfer 
if needed.

Laboratory Workup
For patients with suspected pelvic 

trauma, the most important laboratory 
test is a type and cross. A blood chem-
istry and complete blood count also are 
useful, but often may misrepresent the 
state of shock. Other useful laboratory 
tests include coagulation profiles, pro-
thrombin time, international normalized 
ratio, partial thromboplastin time, and 
thromboelastography, if available. These 
tests allow for early identification of 
coagulation abnormalities and facilitate 
appropriate reversal treatment. Serum 
lactate and arterial blood gas analysis 
will identify the presence and depth of 
acidosis, and serial levels can be drawn 
to determine the response of resuscita-
tion. A urinalysis is useful to help iden-
tify any bladder injury or urethral injury. 
Five percent of patients with a bladder 
or urethral injury will present with only 
microscopic hematuria.6,11 

Plain Films
A chest X-ray (CXR), pelvic X-ray 

(PXR), and FAST exam can determine 
body compartments of hemorrhage in 
the polytrauma patient quickly. These 
tools are especially useful in patients 
with depressed GCS scores in whom a 
physical exam is unreliable. Additionally, 
these tests can be performed quickly in 
the trauma bay, allowing rapid assess-
ment and decision-making. Conversely, 
in patients who are awake, are hemo-
dynamically stable, and have minimal 
to no pelvic pain, the PXR is of little 
utility. In a study about the utility of 
PXR for diagnosing fractures, patients 
who initially were screened with X-ray 
received the diagnosis of pelvic frac-
ture in two minutes. In patients who 
waited for a CT scan, the fracture was 
diagnosed in 47 minutes.15 This delay in 
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diagnosis was associated with increased 
time to angioembolization and further 
management.15 Any hemodynamically 
unstable polytrauma patient should 
receive an immediate CXR and PXR to 
help expedite a diagnosis and treatment.

When plain films are evaluated, 
acetabular and posterior pelvic fractures 
often are underestimated or over-
looked.16 Nearly half of patients with 
pelvic fractures are underdiagnosed by 
pelvic plain films and roughly one-fifth 
of patients have a missed fracture.16 If 
the plain film is unremarkable or equiv-
ocal and the patient continues to have 
pelvic pain, further diagnostic imaging 
with CT scan should be obtained.  

Each clinician should have a system-
atic way to review PXR films. First, 
focus on the soft tissues around the 
bony pelvis and evaluate for any soft 
tissue swelling or foreign objects. Next, 
look at the bony structure and evaluate 
the three circles of the pelvis. The bony 
cortex should be contiguous. Examine 
the large iliac bones, sacrum, and SI 
joints. If there is loss of continuance at 
the joint lines, a fracture likely is present 

even if no cortex abnormality is seen. 
Look at the pubic symphysis and evalu-
ate for any diastasis. Finally, look at the 
femoral shaft, surgical neck, and head as 
it connects with the acetabulum. 

Ultrasound
The FAST examination has become 

a critical tool in the trauma bay. It has 
replaced direct peritoneal lavage for 
identifying free intraperitoneal fluid. As 
stated earlier, this tool is used in con-
junction with CXR and PXR to help 
determine the etiology of hypotension 
in unstable patients. 

In the past, earlier studies stated that 
the FAST examination was unreli-
able in patients with blunt traumatic 
injuries, finding a 29% incidence of 
intra-abdominal injury without hemo-
peritoneum.17 However, with wide-
spread use of ultrasound and more 
advanced training and experience, new 
reports have shown false-negative and 
false-positive rates for FAST in pel-
vic trauma patients to be 2% and 7%, 
respectively.18 As with any diagnostic 
test, ultrasound is just one component 

of the whole clinical picture. A nega-
tive FAST exam may turn positive with 
serial exams. 

Computed Tomography 
Scanning

CT scanning has become the gold 
standard of imaging in the blunt poly-
trauma patient because it allows for 
superior visualization of solid organ 
injuries and better characterization of 
the severity and displacement of pelvic 
fractures. A significant advantage of 
contrasted CT scanning is that it allows 
providers to visualize active contrast 
extravasation, otherwise known as a 
blush. The presence of intravascular 
contrast extravasation is considered a 
marker of active pelvic bleeding, which 
justifies immediate pelvic angiography 
and angioembolization.19,20 In addition 
to contrast extravasation, CT scan-
ning can be used to assess for bladder 
injuries. 

Because of the high incidence of 
concomitant intra-abdominal injuries 
in pelvic trauma patients, obtaining 
abdominal and pelvic CT scans at the 
time of initial evaluation is recom-
mended. CT scanning comes with 
limitations. Most importantly, patients 
must be stable enough for transport to 
and from the CT scanner. Lastly, con-
trast administration involves risks, most 
notably allergic complications, kidney 
injury, and local tissue trauma if there is 
contrast extravasation. 

Genitourinary Injuries
The urethra lies in close proximity to 

the pelvic bones, and urethral injuries 
occur in approximately 1% of patients 
with blunt pelvic injury.21 Findings 
suggestive of urethral injury include 
blood at the urethral meatus, perineal 
or scrotal hematoma, suprapubic ten-
derness, and a high-riding prostate on 
rectal exam. Bony fragments may cause 
lacerations in the perineum, vagina, or 
rectum, which increase suspicion of a 
urethral injury. Urethral injuries are 
twice as common in men as in women.21 
Fracture patterns associated with ure-
thral injury include bilateral superior 
and inferior pubic rami fractures (strad-
dle fractures) or forces causing abrupt 
thigh abduction.6 Even if there are no 
physical exam findings concerning for a 

Figure 1. Cystogram

No active bladder extravasation. Note the patient’s multiple bony injuries, previous 
external pelvis fixation, and abdominal packing. 
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urethral injury, urinary catheters should 
be inserted very gently and should 
be stopped if any resistance occurs in 
patients with pelvic fractures. A retro-
grade urethrogram should be performed 
in patients unable to pass a Foley cath-
eter and in patients with exam findings 
concerning for urethral injuries.  

Bladder injuries also are common. 
In the setting of hematuria, the blad-
der should be evaluated with a CT 
cystogram with distended bladder and 
post-emptying views to establish the 
diagnosis. (See Figure 1.) Extraperitoneal 
bladder rupture can be managed with 
catheter drainage, while intraperitoneal 
rupture requires surgical repair.6 It is 
important to note that if angioemboli-
zation will be attempted, a cystogram 
should wait because extravasated contrast 
in a bladder injury will obscure the view 
of an arterial blush on imaging.  

Pelvic Stabilization
In patients with high suspicion of 

pelvic fractures or hemodynamically 
unstable patients with confirmed pelvic 
fractures, external compression of the 
pelvis should be performed. External 
compression reduces the amount of 
pelvic volume, thus limiting the poten-
tial space for bleeding and allowing sta-
bilization of the bony pelvic elements 
to provide a tamponade effect. External 

compression may reduce the pelvic vol-
ume by 10%.22 (See Figure 2.) 

Noninvasive external compression can 
be achieved with a commercial device or 
with a bed sheet. A bed sheet should be 
kept wide (20 cm), crisscrossed around 
the patient, and secured with large 
Kelley clamps or chest tube clamps. 
Typically, two people are needed to 
tighten and secure the wrap properly. 
Commercially available devices gener-
ally consist of a pelvic wrap with a set 
of Velcro pulleys to reduce the pelvic 
volume. To ensure proper placement, 
center the device over the greater tro-
chanters of the femur. If the device is 
placed too high, it can act as a fulcrum 
to open the pelvis further. In addition 
to closing down pelvic volume, the 
patient’s toes/feet can be taped together. 
AP pelvic films should be obtained after 
placement. It is imperative to monitor 
for over-reduction of fractures. Pelvic 
binding devices should not be left in 
place for more than 24 hours because 
they can precipitate skin necrosis over 
injured areas and bony prominences.23 

Placement of an external skeletal 
fixator is another approach to stabi-
lize unstable pelvic fractures. Much 
like a binder, an external fixator can 
decrease the diameter and the volume 
of the pelvis and stabilize the bony ele-
ments to provide a tamponade effect to 

decrease the total amount of bleeding.24 
Early placement of external fixation 
has been shown to reduce mortality.24 
Patients with unstable pelvic fractures 
undergoing laparotomy for hemorrhage 
control may benefit from the applica-
tion of external fixation, either with a 
C-clamp or another external fixator for 
hemorrhage control.13,25,26 Additionally, 
in some centers, pelvic clamps can be 
applied in the trauma bay, allowing for 
rigid pelvic fixation prior to laparotomy. 
These resources are limited and are 
available only in certain centers. (See 
Figure 3.)

External fixation may provide 
definitive fixation in certain patients. 
However, many patients will need 
further internal fixation, which is 
accomplished best when the patient 
has achieved normal physiology and 
can withstand a prolonged surgery. The 
optimal timing of definitive fixation 
after damage-control orthopedic sur-
gery has been debated, but usually it is 
between post-trauma days 5 and 10. In 
one study, definitive fixation between 
days 2 and 4 was associated with more 
frequent development of multiple organ 
failure compared to fixation between 
days 6 and 8.27 If possible, definitive 
fixation should be accomplished within 
two weeks because external fixator pin 
site infections increase after this time.28

Figure 2. APC3 Fracture

APC3 fracture before (left) and after (right) application of an external pelvic binder. Note pubic diastasis and disruption of the left 
sacroiliac joint. Pelvic binder application with good reduction of pelvis.
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Angiography  
and Embolization

Angiography with embolization 
is a useful tool for the diagnosis and 
therapeutic management of hemor-
rhage associated with pelvic fractures. 
Following arterial access, typically 
obtained in the common femoral 
artery with retrograde placement of a 
wire, injection of contrast is used to 
identify sources of bleeding. The bleed-
ing is stopped either by a selective 
(identifying exact site of extravasa-
tion) or nonselective means. Gel foam 
or prothrombotic coils are injected 
into the source vessel of bleeding to 
stop arterial inflow. These procedures 
require an interventional radiologist 
and angiography suite or a combined 
hybrid operating room in some centers. 
The intervention may be performed 
by a vascular surgeon in conjunction 
with an ongoing laparotomy. These 
approaches are selected based on the 
institutional resources.  

Both the Eastern Association for the 
Surgery of Trauma and the Western 
Trauma Association recommend the use 
of angioembolization (AE) in patients 
with pelvic fractures, but they offer a 
few caveats. First, pelvic bleeding is 85% 
venous in origin; thus, not all patients 
will benefit from AE. AE may be ben-
eficial for patients who remain hemody-
namically unstable, who have undergone 
pelvic stabilization, or who have had 
preperitoneal packing.13 Regardless of 
hemodynamic instability, patients who 
have contrast extravasation on CT or 
who are older than 60 years of age with 
major pelvic fractures (open-book, but-
terfly segment, or VS) should be consid-
ered for AE.19 Lastly, if a patient who 
has had AE continues to be unstable 
with other sources of bleeding excluded, 
repeat AE should be considered.19 

The authors of a multi-institutional 
cohort study examined the use of non-
selective vs. selective AE.29 First, the 
study investigators examined the use 

of nonselective AE in patients with 
negative angiograms. The theory behind 
nonselective AE is to decrease the arte-
rial pressure head on the venous system, 
thereby decreasing bleeding. In this 
study, embolization did not change the 
need for transfusion; however, patients 
who were embolized had a decreased 
amount of blood products within the 
first 24 hours (7.5 vs. 4 units of packed 
red blood cells). Patients in this group 
also experienced more frequent inpa-
tient complications (66.6% vs. 34.1%). 
With a positive angiogram, there was 
no consensus about whether nonselec-
tive or selective angiography proved to 
have the best risk-benefit ratio. There 
were no differences in transfusions 
between the two groups, and total pro-
cedure times did not differ. However, 
complications were increased in the 
nonselective group (51.8% vs. 27.1%). If 
needed, all attempts should be made at 
selective embolization to help minimize 
the amount of complications. 

AE comes with inherent risks. 
There is a risk of improper placement 
of catheters, resulting in non-target 
embolization. This is rare, since pelvic 
embolization has high technical suc-
cess rates reported from 85-100%. After 
embolization, clinical success has been 
reported from 90-95%. Rebleeding after 
embolization occurs in 6-8% of cases, 
and clinical success rates reach 97% 
with repeat embolization.30,31 

Ischemic complications can arise 
after embolization. Bilateral internal 
iliac embolization in association with 
significant tissue trauma can lead to 
gluteal necrosis, wound complications, 
claudication, neuropathy, and poor 
fracture healing.29 Additionally, 2% of 
patients with pelvic trauma experience 
impotence. Although these complica-
tions are noted in the literature in 
patients who have undergone pelvic AE, 
it is unknown if these complications are 
the result of embolization or the initial 
injury. Despite these risks, AE is ben-
eficial in treating these patients.19 (See 
Figure 4.) 

Endovascular Technology:  
REBOA

Another tool in the physician’s 
armamentarium for hemorrhage 
control is endovascular therapy. 

Figure 3. Vertical Shear Fracture

Vertical shear fracture prior to stabilization (bottom left). Initially stabilized with a 
pelvic binder, then placement of an emergent C-clamp prior to laparotomy for pelvic 
stabilization (top). Post-reduction films (bottom right)
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Endovascular technology is con-
tinually advancing into smaller, 
more easily deployable devices that 
aid in rapid hemorrhage control in 
the trauma setting. The resuscitative 
endovascular balloon occlusion of 
the aorta (REBOA) catheter is the 
device most studied. Since its incep-
tion, this device has shrunk from a 14 
French device that required a femoral 
cutdown, guidewire, and X-ray con-
firmation to a 7 French device that is 
centimeter hash-marked, with inter-
nal stiffness and p-tip for a wireless 
insertion. The REBOA catheter is 
introduced through a 7 French sheath 
and inserted based on external mea-
surement, sternal notch for zone 1 and 
umbilicus for zone 3, then confirmed 
by X-ray. When used for hemorrhage 
control in the setting of pelvic frac-
ture, the balloon is inflated in zone 
3, which is the level of the infrarenal 
aorta before the aortic bifurcation. 
This serves as a temporizing measure 
to allow for further resuscitation, 
induction of anesthesia, and operative 
preparation or transfer to the angiog-
raphy suite. 

Multiple animal studies have demon-
strated the benefit of REBOA in con-
trolling pelvic hemorrhage.32 Later case 
studies continued to prove its feasibility 
and effectiveness as a method of internal 
aortic control in patients in end-stage 
shock with truncal and pelvic trauma.33,34 
These procedures are effective for gaining 
critical time needed to stabilize the patient 
and obtain more definitive treatment.  

One last important consideration 
when deciding to deploy REBOA is the 
initial act of obtaining common femoral 
arterial (CFA) access. For patients with 
pelvic fractures that have “borderline” 
hemodynamic stability or instability, 
a useful adjunct is early insertion of 
a femoral arterial line. When looking 
at total time to aortic occlusion with 
REBOA deployment in patients with 
and without femoral arterial access, total 
mean time to occlusion was 158 seconds 
if CFA access had been obtained vs. a 
total procedure time (CFA access and 
REBOA deployment) of 366 seconds 
in patients without CFA access.35 Thus, 
if a patient is unstable and may need 
REBOA deployment, obtain early fem-
oral arterial access. (See Figure 5.) 

Operative Techniques: 
Preperitoneal Packing, 
Internal Iliac Ligation

In patients who are hemodynamically 
unstable or when transport times are 
prolonged and/or angioembolization is 
unavailable, preperitoneal packing is a 
viable option. The concept behind pre-
peritoneal packing is that 85% of pelvic 
bleeding is venous, coming from the 
rich plexus that lies anterior to the pel-
vic bony structure in the preperitoneal 
and retroperitoneal planes. Entering 
this disrupted field and directly placing 
laparotomy pads in this potential space 
provide tamponade to prevent bleeding.  

To pack the pelvis, a horizontal 
Pfannenstiel incision is made above the 
pubic symphysis.36 Dissection is car-
ried down to the level of the anterior 
fascia. This is opened, and care must 
be taken to avoid entering the perito-
neum. In this preperitoneal plane, the 
pelvic hematoma will be visualized and 
should be evacuated. The bladder should 
be retracted laterally with a malleable 
retractor as the pelvic brim is palpated 
and manually dissected. Avoid disrupt-
ing any vascular connections between 

Figure 4. Angiography of Pelvis

The arrow shows active arterial extravasation.
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the iliac and obturator vessels. Three 
rolled laparotomy packs are placed 
sequentially deep to the pelvic brim. 
The first is placed posterior, just below 
the sacroiliac joint; the second sponge 
is placed anteriorly in the middle of 
the pelvic brim; and the third sponge 
is placed in the retropubic space, deep 
and lateral to the bladder. When one 
side is completed, the other side then 
is packed. The fascia should be closed 
to help tamponade the bleeding. Bright 
red hemorrhage observed while packing 
the pelvis is an emergent indication for 
internal iliac AE. Once packing is com-
plete, the patient should be transported 

to the intensive care unit for ongoing 
resuscitation. Packs should be removed 
or exchanged in 24-48 hours.  

Bilateral internal iliac ligation is a 
second operative approach that is used 
less commonly. This technique consists 
of intraperitoneal dissection of the 
internal iliac artery with direct liga-
tion using clips, Rummel tourniquets, 
or suture ligation. This technically 
challenging operation is performed 
only when patients are in extremis. 
In a series from Los Angeles, only 28 
patients required internal iliac ligation 
out of 201 severe pelvic fractures.37 The 
patients were critically ill, unresponsive 

to fluid and external pelvic binding, and 
required operative intervention. These 
patients had an overall mortality of 64%, 
mainly from brain injury and cardiac 
arrest, but underwent internal iliac liga-
tion as described earlier. Of the patients 
who survived (18/28), no complica-
tions of gluteal necrosis or perineal skin 
changes were seen. Study investigators 
concluded that this is a viable option in 
patients who are in extremis.  

Conclusion
Blunt pelvic trauma represents a 

common entity in the injured patient. 
Injuries range from minor to life-
threatening hemorrhage. It is important 
for the clinician to have a high index of 
suspicion for pelvic fractures and any 
accompanying or associated injury in 
the polytrauma patient. Patients should 
be approached systematically with the 
aim of identifying potential sources of 
bleeding. A thorough physical exam fol-
lowed by pertinent imaging is essential. 
Early transfer arrangements should 
be made in institutions with limited 
resources.  

In patients with unstable pelvic 
fracture as a source of hemorrhage, 
all efforts should be made to stabilize 
the fracture. This can be accomplished 
using a pelvic binder or early external 
stabilization. A CT scan of the pelvis 
is the best imaging modality to iden-
tify fracture patterns and the presence 
of a pelvic blush. With active contrast 
extravasation, arrangements should be 
made for immediate AE. 

In patients with unstable pelvic frac-
tures who require emergent laparotomy, 
consideration of external stabilization 
and preperitoneal packing at the time 
of laparotomy should take place. In the 
setting of unstable patients without the 
need for urgent laparotomy, the deci-
sion for using AE vs. external stabiliza-
tion often is institutionally dependent. 
Lastly, early arterial access and place-
ment of REBOA should be considered 
as a measure to control hemorrhage 
until the patient can receive definitive 
therapy. 

Pelvic fracture management will 
continue to evolve with new treat-
ment modalities. Early recognition and 
identification of pelvic fractures with 
prompt stabilization and treatment or 

Figure 5. Resuscitative Endovascular Balloon Occlusion  
of the Aorta (REBOA) Placement, Zone III

Arrows denote radiopaque markers of the superior and inferior aspects of REBOA 
balloon.
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expeditious transfer will help improve 
patient outcomes. 
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CME/CE Questions
1. Which mechanisms of injury place 

patients at the greatest risk of verti-
cal shear pelvic fractures?
a. A fall from a height greater than 

15 feet 
b. A head-on motor vehicle  

collision
c. A pedestrian struck by a motor 

vehicle
d. Ejection from a vehicle

2. You are practicing in a stand-alone 
emergency department when a 
20-year-old-male arrives after being 
struck by a motor vehicle at 50 mph. 
The initial workup yields a heart 
rate of 125 beats per minute, blood 
pressure of 90/50 mmHg, and a 

negative FAST exam. What should 
you do next?
a. Blood product administration
b. Pelvic binding and blood product 

administration
c. Resuscitative endovascular bal-

loon occlusion of the aorta 
(REBOA) placement

d. Blood product administration, 
pelvic binding, and early transfer 
to a trauma center 

3. A 65-year-old male presents after a 
motorcycle crash with a heart rate 
of 130 beats per minute and blood 
pressure of 88/40 mmHg, negative 
FAST, normal chest X-ray, and an 
anterior posterior compression type 
3 fracture on pelvic X-ray. What 
should the next step be? 
a. Administer 2 liters of lactated 

Ringer’s solution. 
b. Administer external pelvic com-

pression via pelvic binder.
c. Order an electrocardiogram.
d. Perform intubation.

4. Indications for REBOA placement 
include which of the following?
a. Presence of lateral compression 

type 2 pelvic fracture
b. Pelvic fracture with ongoing 

hemodynamic instability unre-
sponsive to blood products 

c. Hypotension responsive to blood 
product administration

d. Presence of blush on CT angio-
gram with no hemodynamic 
instability

5. Indications for pelvic angiography 
with embolization include which of 
the following?
a. Active arterial extravasation on 

computed tomography imaging 
b. Anterior posterior compres-

sion type 3 pelvic fracture now 
normotensive after two units of 
packed red blood cells

c. Evidence of pelvic hematoma  
< 500 mL on pelvic computed 
tomography scan

d. Lateral compression type 2 frac-
ture with concomitant femur 
fracture
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