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Pelvic fractures are devastating injuries that are associated with a number of 
complications that often require extensive rehabilitation. Pelvic fractures represent about 
0.3% to 6% of all fractures and occur in 20% of all polytrauma cases.1 High-velocity 
trauma accounts for most pelvic fractures, including motor vehicle accidents, motor 
vehicle-pedestrian accidents, crush injuries, and falls.2 A bimodal distribution of age is 
seen in pelvic trauma, as most injuries occur between the ages of 15 to 30 and 50 to 70 
years. The overall average age is reportedly 31.5 years. Men account for more pelvic 
fractures than women, representing about 57% to 75% of all pelvic injuries.1-4 Reported 
mortality rates range from 6.4% to 30%,5 depending on the type of pelvic fracture and 
extrapelvic injuries and complications.  

Rapid assessment and diagnosis during the emergent period, along with rehabilitation that 
begins as soon as the individual stabilizes, are vital to good outcomes. This article will 
describe types of pelvic fractures, associated intra- and extrapelvic injuries and 
complications, and management strategies across the continuum of emergency care and 
rehabilitation.  

http://www.perspectivesinnursing.org/v3n1/credits.html
http://www.perspectivesinnursing.org/v3n1/HomePage.html
http://www.perspectivesinnursing.org/v3n1/bariatric.html
http://www.perspectivesinnursing.org/v3n1/bariatric.html
http://www.perspectivesinnursing.org/v3n1/bariatric.html
http://www.perspectivesinnursing.org/v3n1/pelvicfractures.html


Pelvic Anatomy  
Three major bones compose the 
pelvis, ilium, ischium, and pubis. 
The ilium is situated superiorly. The 
uppermost portion forms the iliac 
crest. The right and left ilium form 
the pelvic girdle and articulate with 
the sacrum posteriorly to form the 
sacroiliac joint. The ischium lies 
inferiorly and posteriorly. The 
superior and inferior rami join the 
pubis, which lies inferiorly and 
anteriorly. Eventually, the three 
bones fuse into one at the 
acetabulum, which forms a socket f
the head of the femur. Anterior 
fusion of the right and left pubi form 
the symphysis pubis. The circumference of the pelvic brim is shaped by the oblique plane 
across the sacrum on the posterior side, symphysis pubis on the anterior side, and several 
lateral points along the ilium. The greater pelvis, sometimes called the false pelvis, lies 
above this landmark. Its borders include the lumbar vertebrae, ilium laterally, and 
abdominal wall anteriorly. The lesser or true pelvis is below the pelvic brim, bounded by 
the sacrum and coccyx, inferior portions of the ilium and ischium, and pubic bones 
(Figure 1).
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The pelvis houses several large vascular structures. The common iliac artery branches off 
the abdominal aorta. The internal iliac artery branches off the common iliac and supplies 
most of the blood supply to the pelvic wall and viscera via several tributaries, including 
the superior vesicle, obturator, rectal, uterine, vaginal, pudendal, and superior and inferior 
gluteal arteries. The external iliac artery traverses the brim of the lesser pelvis then 
becomes the femoral artery as the vessel passes through the leg. The lumbar and sacral 
arteries, which divide off the aorta, also lie in the pelvic cavity. The veins in the pelvis, 
for the most part, correspond to the arteries. The internal and external iliac veins fuse to 
form the common iliac vein. The internal iliac vein receives blood from the pelvic organs, 
including the uterus, vagina, urinary bladder, rectum, prostate gland, and vas deferens as 
well as blood from the medial thigh and gluteal muscles. The external iliac vein continues 
off the femoral vein and empties blood from the anterior abdominal wall and lower 
extremities.6  

Other vital structures within the pelvis include the reproductive organs, sigmoid colon 
and rectum, bladder, ureters, and urethra. Important nervous system structures that 
traverse the pelvis include the sacral plexus, which is composed of the 4th and 5th lumbar 
nerves and sacral nerves 1 through 3. Also, the femoral, sciatic, and obturator nerves pass 
through the pelvis.6  
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Classification of Pelvic Fractures  
Pelvic fractures are classified in several ways. The simplest method evaluates the nature 
of a pelvic-ring fracture and presence of an acetabular fracture. The pelvic-ring fracture is 
classified as anteroposterior compression, vertical shear, or lateral compression.7 Pelvic-
ring stability is a second method. Because anterior structures, such as the symphysis 
pubis and pubic rami, provide about 40% of pelvic rigidity, this classification system is 
based on posterior stability at the sacroiliac fusion. In Type A fractures, the pelvic ring is 
stable. Gansslen and colleagues1 reported that, of 3260 pelvic injuries, 54.8% were Type 
A fractures. Ninety-one per cent of Type A fractures affected the anterior pelvic or iliac 
rim. Type B fractures are rotationally unstable. Lateral compression and complete 
separation at the symphysis pubis ("open-book" fractures) account for most Type B 
injuries and are caused by internal and external rotational forces. Concomitant acetabular 
fractures are commonly associated with Type B fractures.1 In Type C injuries, the 
posterior sacroiliac articulation is completely disrupted. Seventy percent to 80% of all 
pelvic fractures are Type A and B (Table 1).8  

   

Communication with adjacent tissue forms the basis 
for a third approach to the classification of pelvic 
injuries. Reportedly 2.7% of all pelvic fractures are 
open fractures.2 Although relatively rare, they are 
associated with much higher morbidity and mortality 
than closed fractures. Open fractures most commonly 
result from motor-vehicle crashes. In one study, more 
individuals with open fractures were injured on a 
motorcycle (27% vs. 6%, p < 0.001), were about 9 
years younger (30 vs. 39, p < 0.001), and were more 
likely to be male (75% vs. 57%, p < 0.02), when 
compared to people with closed pelvic fractures.4 

Bilateral pubic rami fractures account for most open 
fractures. 9 Open fractures are classified as Zone I, II, 
or III. In Zone I fractures, communication is between 
the perineum, anterior pubis, medial buttock, or 
posterior sacrum. Zone II injuries involve the medial 
thigh or groin crease. Zone III injuries include 
communication with the posterolateral buttock or 
iliac crest. The most frequent type of open fractures 
are Zone I injuries.4 Many experts recommend a 
temporary diverting colostomy for this type of injury to reduce the risk of fecal 
contamination and infectious complications.  

Table 1. Classification of 
Fractures 

Type Pelvic Ring 
Percentage 
of Injuries 
(%) 

A Stable 54.8 

B 

Partially 
stable, 
Rotationally 
Unstable, 
"Open 
Book", 
"Bucket 
Handle" 

24.7 

C 

Unstable, 
Disruption of 
sacroiliac 
joint 

20.5 

 

Associated Injuries and Complications 
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Most pelvic trauma deaths are due to associated injuries and complications rather than the 
pelvic fracture itself. They increase mortality from 10.8% to 31.1%.1 In addition to 
increased mortality, associated injuries and complications account for greater blood 
transfusion requirements, longer hospital stays, and, predictably, increased costs of care.3 
Concomitant injuries can be intrapelvic or extrapelvic in nature and include 
intraabdominal and pelvic organ trauma, vascular injury, head injury and other 
neurologic injury, and other fractures. Complications during the emergent phase of 
trauma and hospitalization contribute to increased morbidity and mortality. Hemorrhage 
is the most common complication during the immediate period, whereas sepsis and 
multiorgan dysfunction syndrome (MODS) account for most deaths within two weeks 
after injury.2,10  

Abdominal and pelvic visceral injuries 
Abdominal and pelvic organs often injured include the diaphragm, spleen, liver, intestine, 
bladder, and urethra.9,10 Injuries to the ovaries, labia majora, anus, and rectum are also 
reported.2 These injuries generally require immediate diagnosis, control of hemorrhage, 
and surgical or radiological repair. 9,10  

Coagulopathy and vascular injury  
Hemorrhage is the most significant problem associated with pelvic fracture. However, 
only a few individuals have osseous bleeding as a source of hemodynamic instability. 
Instead, hemorrhage results from intraabdominal and pelvic visceral-organ trauma and 
injured vasculature structures contained in the pelvis. Angiography to determine vessel 
injury is recommended in the presence of hypotension and hemodynamic instability when 
peritoneal lavage is negative for bleeding from the spleen, liver, and other intraabdominal 
structures. In one study, 65% of unstable patients with known pelvic fractures had pelvic-
vessel injury on angiography.11 In another report, angiography in 35 subjects revealed 
that 57% had multiple bleeding sites. Damage to the internal iliac artery and its branches 
was associated with unstable posterior pelvic fractures, whereas pudendal or obturator 
artery bleeding was associated with lateral compression fractures.12 Management of 
hemorrhage includes aggressive fluid resuscitation, transfusions of packed red blood cells 
and platelets, and fresh frozen plasma and cryoprecipitate to replace clotting factors.2 
When hemorrhage is due to a damaged artery, embolization is sometimes used to avert 
bleeding, making angiography useful not only as a diagnostic tool but as a therapeutic 
intervention.10  

Neurologic injuries  
Because pelvic fractures generally result from high-impact trauma, people often sustain 
open or closed head injuries during the crash. Death due to head injury usually occurs 
early after impact.3 If the patient survives, stabilization of intracerebral hemorrhage and 
increased intracranial pressure, however, take priority over repair of the pelvic fracture, 
which may be delayed for days or weeks. Other neurologic injuries, i.e., spinal-cord, 
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spinal nerve-root, and sciatic-nerve injuries, occur most often with unstable pelvic-ring 
fractures. In a study of 83 subjects with unstable pelvic-rim fractures, 21% sustained 
nerve damage. Thirty-seven per cent of those had only sensory deficits, whereas 63% 
suffered both sensory and motor deficits. Early reduction and stabilization of unstable 
pelvic-ring fractures contribute to faster recovery and better prognoses. However, people 
with injuries at L5 are less likely to gain full function.13  

Extrapelvic fractures  
It is unlikely for bones outside of the pelvis to escape injury when trauma results from 
motor-vehicle crashes and high-impact falls. Other fractures include bones of the upper 
and lower extremities, vertebrae, face, skull, sacrum, and ribs.2  

Complications 
People with unstable pelvic fractures are more likely to have complications than those 
with stable fractures.3 In a study of 236 patients with pelvic fractures, 77 (32.6%) 
developed 137 complications.3 The most common complications included 
thromboembolic events, infection, and pulmonary complications.  

Thromboembolic complications 
Thromboembolic events are the most common avoidable causes of morbidity and 
mortality in trauma patients. Deep-vein thrombosis (DVT) occurs in 35% to 60% of 
patients with pelvic trauma and pulmonary embolism in 2% to 10%, with a mortality of 
0.5% to 4%.14 The three factors leading to thrombosis and pulmonary emboli are 
endothelial damage, venous stasis, and hypercoagulability. All three present with pelvic 
fractures. There is direct injury to the pelvic veins, release of vasoactive mediators that 
cause venous distention, and prolonged periods of immobility and venous stasis. Both 
proximal thrombosis and DVT are associated with pulmonary emboli. In proximal 
thrombosis, thrombi most often develop in the external and iliac veins, whereas DVT 
involves more distal branches in the legs.  

Prophylaxis of DVT is key to preventing pulmonary emboli. Standard measures include 
subcutaneous heparin or low-molecular-weight heparins, pneumatic compression devices 
on the lower extremities, and adequate hydration.14 Routine screening with Doppler 
ultrasound and placement of vena caval filters are sometimes used to prevent pulmonary 
emboli. Treatment options for DVT and pulmonary emboli are somewhat limited, 
especially for the person with an associated intracerebral or uncontrollable hemorrhage in 
the chest, abdomen, pelvis, or retroperitoneum. Continuous intravenous infusion of 
heparin or subcutaneous injections of low-molecular-weight heparin are the treatments of 
choice. Vena caval filters are used in those for whom aggressive anticoagulation is 
contraindicated.14 Thrombolytic therapy for pulmonary embolism remains 
controversial.15 
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Infection 
Various sources of infection are associated with pelvic trauma, including perineal wound 
infection and abscess, osteomyelitis, pneumonia, urinary tract infection, muscle and skin 
necrosis, fungemia, and sepsis. Infectious complications often lead to MODS, 
necessitating a prolonged stay in the intensive care unit. Management of focal wound 
infections includes repeated operative debridement, wound irrigation, split thickness skin 
grafts, and diverting colostomy to prevent fecal contamination. Broad-spectrum, systemic 
antibiotics and antifungal agents are indicated for other infectious sources. Antibiotics are 
adjusted according to culture results.2,4  

Pulmonary complications 
Pulmonary complications are often associated with pelvic injuries. Pneumothorax should 
be suspected with concomitant rib fractures. Adult respiratory distress syndrome results 
from aspiration during the resuscitative phase of injury, pneumonia that develops later, or 
a septic or systemic inflammatory response.3 Chest tubes, mechanical ventilation, anti-
infective agents, careful management of fluids, and nutritional support are important 
aspects of care for pulmonary complications that accompany pelvic trauma.2 

Long-term outcomes 
Achieving desired outcomes for patients with pelvic fractures requires an aggressive, 
multidisciplinary approach throughout the continuum of care after injury. People with 
open fractures experience the most complications and have the greatest rehabilitation 
needs. Overall, they have a poorer recovery rate than those with closed fractures. Chronic 
disability, impaired role performance, and poor physical function is reported.4 Less often, 
long-term complications may include fecal and urinary incontinence, impotence, 
dyspareunia, and non-healing fractures.2 

For people with closed fractures, early fixation is recommended, if possible. Fixation of 
acetabular fractures within 24 hours of injury has demonstrated a lower incidence of 
MODS (p < 0.006) and decreased length of hospital stay (p < 0.026). Patients are more 
likely to be discharged home rather than to rehabilitation or skilled care (p < 0.05) and 
have greater functional outcomes and improved mobility.10 In a study of unstable pelvic-
ring fractures repaired with open reduction and internal fixation, 76% of patients returned 
to work, 62% full-time. Sickness Impact Profile Scores (SIP) at one year after injury 
indicated that 77% of these patients had only a mild disability, while 23% had a moderate 
disability.16 These patients were allowed no weight-bearing for 3 months and required 
aggressive rehabilitation and assistance with activities of daily living.  

Management  
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Management of pelvic trauma begins with careful evaluation by emergency personnel of 
the circumstances surrounding the event. A number of essential facts should be 
determined initially, e.g., the type of incident, on which side of the vehicle the individual 
was sitting during a motor vehicle accident, and the speed of impact. Answers to these 
questions will direct appropriate diagnostic testing and rapid intervention. Full-body X-
rays, blood chemistries, determination of hemoglobin, hematocrit, and platelets, 
coagulation studies, and urinalysis should be done to evaluate bleeding and organ injury. 
Other helpful diagnostic tests are peritoneal lavage and computed tomography scans.2,10 
Emergency management includes efforts to control hemorrhage and support 
hemodynamic stability. Administration of fluids and blood products should be 
aggressive. Angiography and possibly embolization are indicated if bleeding remains 
uncontrolled. Broad-spectrum antibiotics should be initiated. Orthopedic consultation and 
other appropriate specialists should be notified immediately. Pelvic fractures should be 
stabilized and fixed as early as hemodynamic and neurologic stability allows.  

Fracture stabilization 
Patients who sustain pelvic fractures fall into one of two categories: those who stabilize 
after initial fluid resuscitation and the administration of blood products; and those who 
fail to respond to resuscitative efforts and remain hemodynamically unstable. Patients in 
the first group are managed with elective orthopedic surgery in 2 to 3 days after the 
injury. Stable pelvic fractures are treated with bed rest, until the patient's overall 
condition allows ambulation. Weight bearing may begin early in the recovery period.17 
Repair of unstable fractures is determined by location of the fracture, i.e., whether it is 
anterior or posterior. Anterior fractures can be repaired by using an external or internal 
approach. Injuries involving separation of the symphysis pubis or open-book fractures 
may be reduced and stabilized by "closing the book" with an anterior external fixation 
frame, which is positioned around the pelvis and held in place with pins on either side. 
Anterior external fixation can usually be done at the bedside under local anesthesia. 
Internal repair is accomplished with plates and screws, which requires general anesthesia. 
Unstable posterior pelvic fractures are more complex, with multiple combinations of 
injuries involving different bony structures in the posterior pelvis. Fracture dislocation 
requires open reduction and correction of bone misalignment under general anesthesia, 
followed by a variety of plate-and-screw fixation techniques for stabilization.17 

Patients in the second category are seldom candidates for acute internal fixation. 
Management priorities include restoration of hemodynamic stability through 
angiographic embolization, laparotomy to explore and repair sources of bleeding, and 
external pelvic-fracture fixation. External fixation helps to control hemorrhage by 
reducing the volume of the pelvis, providing a tamponade effect on deep hemorrhage 
within the pelvis, and promote clotting.17 

Open fractures are the most devastating and present the greatest challenge to the trauma 
team. The patient should go immediately to the operating room for exploration, control of 
bleeding, and repair of soft-tissue injuries.17 A diverting colostomy may be done at this 
time to prevent stool contamination of the pelvis and subsequent sepsis.  

http://www.perspectivesinnursing.org/v3n1/pelvicfractures.html
http://www.perspectivesinnursing.org/v3n1/pelvicfractures.html
http://www.perspectivesinnursing.org/v3n1/pelvicfractures.html
http://www.perspectivesinnursing.org/v3n1/pelvicfractures.html
http://www.perspectivesinnursing.org/v3n1/pelvicfractures.html


Nursing Care 
Emergency and critical-care nurses need to be skillful in their assessment of 
hemodynamic monitoring, determinations of organ perfusion and oxygenation, and 
knowledgeable about coagulopathy, blood-product administration, and signs of 
hypovolemic and septic shock. Expert care of the many concomitant injuries and 
multisystem complications is vital to recovery in the immediate phase after injury.18 In 
addition, several needs specific to pelvic injury warrant close attention during this time.  

Anterior external fixation devices remain in place for about 6 to 8 weeks. Pins and 
insertion sites require frequent cleaning to prevent infection. After open fracture repair, 
daily wound debridement and irrigation in the operating room is recommended for at 
least 4 days. Frequent dressing changes in the intensive care unit are important to reduce 
the risk of sepsis.17 The dressing may be held in place with an abdominal binder, as there 
will generally be an open, gaping wound, making it otherwise difficult to secure the 
dressings. The abdominal binder may also facilitate coughing and deep breathing and 
promote greater patient movement, which will help to prevent pneumonia. Tissue 
integrity of the colostomy should be assessed frequently due to the risk of compromised 
blood flow during the initial injury. A colostomy bag should be secured over the stoma 
with skin-protective sealant. Urinary output, an important indicator of intravascular 
volume and organ perfusion, should be monitored closely. Hematuria should be noted, as 
it may signify renal or bladder injury. The urinary catheter should be stabilized with a 
catheter-securing device to prevent further trauma to the urinary meatus and bladder.  

Pain management is a high priority during this time, as orthopedic injury is one of the 
most severe types of pain. Continuous intravenous infusion of pain medication provides a 
steady blood level and is generally more effective in maintaining analgesia at lower 
overall doses.18,19 

The patient is at risk for complications due to immobility during this relative time of 
prolonged bed rest, which is potentiated by poor tissue perfusion during the emergent 
phase of injury. The use of therapeutic beds, early provision of parenteral or enteral 
nutrition, and pneumatic-compression devices help to prevent skin breakdown and deep-
vein thrombosis, respectively. Intravenous catheters and enteral feeding tubes should be 
secured. A bendable armboard with soft material covering can assist in securing the 
catheter while minimizing skin damage. Frequent site assessment and dressing changes 
are necessary to prevent infection. Bowel elimination is achieved with stool softeners, 
particularly when the patient receives high doses of narcotic for pain management.19 
Once the patient is well stabilized, wound healing, oral nutrition, physical therapy, and 
general conditioning become the main concerns.  

Conclusions 
Most people with pelvic fractures survive their injury. If not, death is usually due to 
concomitant injuries. Control of hemorrhage, infection, diagnosis and management of 
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related injuries, early fixation of fractures, and early initiation of rehabilitation are critical 
to better functional outcomes for patients with pelvic fractures. Patients suffering pelvic 
injury require a coordinated effort by numerous healthcare professionals throughout the 
trajectory of care, beginning with the trauma team in the field, continuing with the 
rehabilitation team to discharge, and beyond, as outpatient rehabilitation continues for 
weeks or months. With early intervention and prevention of problems through 
collaborative efforts, patients with pelvic fractures can achieve optimal functional 
outcomes and return to the community.  
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