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Disclaimer 
 
This synopsis has been completed by medical practitioners. It is based on a literature search at the 
standard of a textbook of medicine and generalist review articles. It is not intended to be a meta-
analysis of the literature on the condition specified. 
 
Every effort has been taken to ensure that the information contained in the synopsis is accurate 
and consistent with current knowledge and practice and to do this the synopsis has been subject to 
an external validation process by consultants in a relevant specialty nominated by the Royal 
Society of Medicine. 
 
The Ministry of Defence accepts full responsibility for the contents of this synopsis, and for any 
claims for loss, damage or injury arising from the use of this synopsis by the Ministry of Defence.  
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1. Definition 

1.1. The bony pelvis, so called from its resemblance to a basin, is a bony structure 
interposed between the vertebral column (spine), which it supports, and the two 
femurs (thigh bones). It contains and protects the pelvic organs and is composed of 
four bones, that is two hip bones, the sacrum, and the coccyx (see Figure 1). In turn, 
the hip bones have three parts; ilium, ischium, and pubis. The coccyx is of minor 
importance only. The acetabulum is a specialised area of the pelvis which forms the 
socket of the joint with the femoral head. This area is covered by articular cartilage 
– present in all joints – that allows easy movement of the hip due to its low friction 
characteristics. 

1.2. A pelvic fracture is a break in one or more bones of the pelvis. This is generally a 
result of substantial injury, such as that from a motor vehicle accident or a fall from 
a significant height. 

1.3. The ilium, ischium, and pubis form an anatomic ring with the sacrum. Disruption of 
the pelvic ring often also injures the organs and blood vessels contained within. The 
amount of damage to the bone and soft tissues is dependent on the type of fracture.1  

1.4. Acetabular fractures involve the parts of the pelvis forming the socket of the hip 
joint. Anatomically, the acetabulum is made of two columns (anterior and 
posterior) and two walls (anterior and posterior). Acetabular fractures form a 
subgroup of pelvic fractures which needs specific management (often operative) to 
restore the joint surface accurately and limit arthritis secondary to the damage.   

 

Figure 1: Anatomy of the pelvis 
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2. Clinical Features 

2.1. Pelvic fractures are often a part of multiple injuries and patients present with 
different clinical features according to the nature of the injuries. The fracture is 
often indicated by pain over the area and tenderness over the pelvic ring. This 
forms a part of assessment of the injured patient. 

2.2. In the presence of pain, instability of the pelvis is looked for. This is usually 
diagnosed by pelvic springing, which involves applying alternating gentle 
compression and distortion over the pelvis. The instability may be palpable as 
relative movement between the parts of the pelvis. 

2.3. Pelvic fractures are often associated with injuries to pelvic organs and/or blood 
vessels. These can be significant, with a resulting mortality rate of about 10%.2-6   

2.3.1. Large loss of circulating blood volume of about 1.5 litres can occur.7 Blood 
loss may result from bleeding from fracture surfaces, small local venous 
and arterial tears, or disruption of major blood vessels. The close 
relationship of the internal iliac artery, its tributaries, and their 
accompanying veins in front of the sacro-iliac joint and ligaments is often 
responsible for the high incidence of injury to blood vessels and associated 
bleeding seen with pelvic fractures. The lowest incidence of bleeding is 
seen in lateral compression injuries as these do not stretch the vessels. The 
most frequent association is with the more severe antero-posterior 
compression injuries.1  

2.3.2. Open pelvic fractures i.e. communicating either with the exterior or a 
hollow organ such as the rectum, have had mortality rates of 50% in the 
past.8 Aggressive multidisciplinary treatment has reduced mortality rates in 
recent years.9 

2.3.3. Commonly associated urologic injuries are reported to be as high as 16% 
overall. These include injuries of the urethra, corpora cavernosa (penis), 
bladder, and bladder neck (7%). Signs of urethral injury in males include a 
high-riding or boggy prostate on rectal examination, or blood at the urethral 
meatus. Urologic trauma related to pelvic fractures is seen more often in 
men than women (21% versus 8% respectively), largely because urethral 
injury may occur in up to 16% of men but is very rare in women. 

2.3.4. Vaginal bleeding or palpable fracture line on internal examination suggests 
open pelvic fracture in females. 

2.3.5. Other associated injuries are head injury, long bone fractures, thoracic 
injuries, solid organ damage e.g. spleen, liver, kidney, gastrointestinal tract 
etc. 

2.4. Acetabular fractures often present with the hip dislocated (out of its socket). This is 
clinically recognised from the abnormal position of the affected leg. 

2.4.1. There may be associated nerve injuries, for example to the sciatic or 
superior gluteal nerves. These present as areas of numbness in the skin and 
also weakness of movements due to muscle paralysis. Sometimes this can 
be difficult to diagnose initially as the affected muscles cannot be tested 
due to pain. 
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2.4.2. Bleeding complications are also possible, especially from the superior 
gluteal artery which may require embolisation.  

 

 

 
Figure 2  

A CT Scan showing fracture of the right pelvis and acetabulum with the femoral head dislocating 
out of joint. The pelvic fracture involves the right ilium, ischium, and pubis. The sacrum is also 

broken. The left side is essentially normal. 
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3. Aetiology 

3.1. Pelvic fractures are usually caused by high energy accidents. There is also a smaller 
group with low energy injuries. The special group of acetabular fractures usually 
results from high energy injury. 

3.2. Pelvic fractures are usually a result of significant trauma. The commonest cause is a 
high velocity road traffic accident,10 the other causes being falls and crush injuries. 
The fracture is of different type dependent on the direction of force:11  

AP compression – when the direction of the force is from anterior to posterior 
(front to back), usually seen in head-on accidents 

• 

• 

• 

• 

• 

• 

• 
• 

Lateral compression – when the applied force is from the side. Side-impact 
accidents commonly cause this 
Vertical shear – usually resulting from falls from a height 

 
Combinations can occur when elements of more than one type of injury are seen 
due to a combination of vectors. 

3.3. Low energy pelvic fractures involve fractures of individual bones of the pelvic ring 
without damage to the true integrity of the ring structure. These are less serious 
injuries, e.g. pubic ramus fracture. Mechanisms include: 

Domestic falls (e.g.“straddle” injury from a fall in the bathtub); this is an 
aetiology frequently found in the elderly population 
Avulsion injuries of the muscle attachments, where bits of bone may be 
detached by a sudden muscle pull. This is usually seen in skeletally immature 
patients 

3.4. Significant trauma is required to cause acetabular fractures. The direction of the 
force also determines acetabular fracture patterns. The recognition of the pattern is 
important in planning treatment, as different surgical approaches are used for 
different fractures. The affected part of the acetabulum is used in fracture 
description. 

Force applied to the head of the femur (thigh bone) from the front is transmitted 
to the posterior wall and column. This is seen when the flexed knee hits the 
dashboard  
Conversely, a posterior force affects the anterior wall and column 
A force to the lateral aspect of the femoral head is directed toward the medial 
wall of the acetabulum, often resulting in transverse acetabular fractures 
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4. Prognosis 

Pelvic Fractures 

4.1. High energy pelvic fractures are serious injuries and can be life threatening. The 
prognosis is improved by adequate evaluation and treatment. Evaluation of a high 
energy fracture of the pelvis or acetabulum requires a thorough medical history, 
physical examination, and radiographic studies. The best approach is to assess the 
patient in two stages with a multidisciplinary trauma team, the so-called primary 
and secondary survey. In primary survey, immediate life threatening problems 
should be identified. Bleeding caused by the fracture must be identified and, if 
present, urgent fracture stabilisation is necessary. This restores the anatomy and 
often stops catastrophic haemorrhage. External fixation is a quick and simple 
technique for rapid stabilisation of pelvic fractures and is the usual method used. 

4.2. After the acutely injured patient is stable, the second stage of evaluation should take 
place. This identifies all other injuries which are appropriately prioritised and 
treated. This step also involves reassessment of the fracture, often using specialised 
CT scans, in preparation for definitive treatment.  

4.3. There are certain possible long-term sequelae from pelvic fractures which in 
general reflect the associated injuries sustained. These are discussed below. 

4.3.1. The high mortality associated with pelvic fractures is primarily due to 
blood loss, and is reduced by early external fixation. Mortality rates in one 
study for pelvic ring injury patients fell from 26% to 6% after external 
fixation became common.12 

4.3.2. Long-term pain and disability may be related to the degree of residual 
deformity after pelvic ring injury.13 Over 1 cm displacement of the fracture 
has been found to cause increased symptoms.  

4.3.3. Complications of associated urologic injuries (see 2.3.3) are urethral 
stricture, incontinence, and impotence.14   

4.3.4. Overall about 80% return to their previous occupation.15,16 The literature, 
however, is vague in this area.  

4.3.5. Sexual dysfunction also occurs with about 75% of patients returning to 
their previous sexual function.15,16 In women, pain during sexual intercourse 
(dyspareunia) was more common with fractures displaced greater than or 
equal to 5 mm than in those with non-displaced fractures.17 

4.3.6. A significant increase in the rate of Caesarean section delivery was seen 
after pelvic fracture (14.5% pre-injury, 48% post-injury), and was 
particularly high (80%) among women with displaced pelvic fracture. 17 

4.4. Complications can affect the prognosis: 

4.4.1. Infection has not been shown to alter the prognosis.18 

4.4.2. Thromboembolism – deep vein thrombosis (DVT) is common after pelvic 
fractures. Rates of proximal DVT in 35% of patients and involvement of 
the pelvic veins in 49% have been seen in studies.19 This can lead to life 
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threatening pulmonary embolism (PE), and routine thromboprophylaxis is 
recommended.  

4.4.3. Abnormal healing of fractures can occur i.e. nonunion (when the fracture 
does not heal), and malunion (the healing is not accurate). This is 
uncommon but may require complex surgery for symptom relief.20  

Acetabular Fractures 

4.5. Acetabular fractures in isolation are rarely life threatening, although significant 
bleeding can occur. The main issue with acetabular fractures is the development of 
secondary osteoarthritis within the hip joint as a result of the injury. This can take a 
variable course but often progresses rapidly to severe painful arthritis requiring 
further surgical procedures such as a total hip replacement. Most acetabular 
fractures require surgery to try and minimise this complication, by restoring the 
anatomy of the hip joint back to as near normal as possible. Secondary 
osteoarthritis may also result from, or be made worse by, associated problems such 
as chondrolysis and osteonecrosis. 

4.6. The overall prognosis depends on accurate surgical reduction of acetabular 
fractures which in turn depends on the surgeon’s experience.21,22  

4.7. Late complications include heterotopic ossification, osteonecrosis of the femoral 
head, chondrolysis, and post-traumatic osteoarthritis. 

4.7.1. Osteonecrosis is due to a disruption of the blood supply to the femoral head 
usually seen in dislocations. Prolonged hip dislocation may result in 
increased incidence of this problem, and an attempt should be made to 
reduce a dislocated hip within 6 hours. Osteonecrosis results in significant 
morbidity with pain and functional limitations. Many of these patients go 
on to require one or more surgical procedures, e.g. hip replacements 
although the available data does not quantify this.  

4.7.2. Chondrolysis is often a sign of post-traumatic osteoarthritis in a patient 
who has not had surgical intervention. Post-surgical chondrolysis may be a 
result of metal penetrating the joint. This again may require further surgery 
such as a hip replacement, although detailed evidence is not available.  

4.7.3. Post-traumatic osteoarthritis is related to the nature of the fracture and its 
treatment. Accurate reduction on radiographs predicted a better result with 
about 75% of displaced fractures treated with surgery obtaining excellent to 
good results.23 Presence of radiographic signs of osteoarthritis can also be 
strongly correlated with hip muscle weakness.24  

4.7.4. Heterotopic ossification (HO) can cause stiffness of the hip joint and is a 
complication of acetabular surgery. It is also seen frequently in patients 
who have had associated head injuries. HO of varying degree occurs in up 
to 11% of traumatic brain injury patients although the mechanism is not 
well understood. 
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5. Summary 

5.1. Pelvic fractures are usually caused by significant trauma. This is also true for 
acetabular fractures, which form a subgroup. 

 
5.2. Pelvic fractures are associated with considerable mortality and morbidity, often due 

to associated injuries. 
 

5.3. Long term problems may be reduced by accurate reduction of the fracture. 
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6. Related Synopses 

 
Osteoarthritis of the Hip 
 
Blast Injury to the Thorax and Abdomen 
 
Low Back Pain 
 
Prolapsed Intervertebral Disc 
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7. Glossary 

chondrolysis Chondrolysis represents a process characterised by 
progressive destruction of articular cartilage resulting in 
secondary joint space narrowing and stiffness. 
 

dislocated Dislocations occur when bones forming a joint lose their 
normal relationship. This can cause additional problems 
such as chondrolysis and osteonecrosis. 
 

external fixation Surgical fixation of bone with the fixation hardware outside 
the skin. 
 

heterotopic ossification Bone formation in soft tissues; often follows acetabular 
surgery and can cause movement restriction. 
 

incontinence Loss of voluntary control of bladder and/or bowel. 
 

tenderness Pain elicited by clinician on examination as opposed to that 
complained of by the patient. 
 

urethral stricture Narrowing of the urethra, usually resulting in difficulty 
passing urine. 
 

osteonecrosis Bone death due to lack of blood supply. 

thromboprophylaxis Ways of attempting to prevent blood clots in veins (usually 
leg veins). Drugs as well as mechanical devices 
(compression stockings) can be used. 
 

11 
 



8. References 

1. Dalal SA, Burgess AR, Siegel JH, Young JW, Brumback RJ, Poka A et al. Pelvic 
fracture in multiple trauma: classification by mechanism is key to pattern of organ 
injury, resuscitative requirements, and outcome. J Trauma 1989;29(7):981-1000; 
discussion 1000-2.  

2. Flint L, Babikian G, Anders M, Rodriguez J, Steinberg S. Definitive control of 
mortality from severe pelvic fracture. Ann Surg 1990;211(6):703-6; discussion 706-7.  

3. Wubben RC. Mortality rate of pelvic fracture patients. Wis Med J 1996;95(10):702-4.  

4. Rittmeister M, Lindsey RW, Kohl HW 3rd. Pelvic fracture among polytrauma 
decedents. Trauma-based mortality with pelvic fracture-a case series of 74 patients. 
Arch Orthop Trauma Surg 2001;121(1-2):43-9.  

5. O'Brien DP, Luchette FA, Pereira SJ, Lim E, Seeskin CS, James L et al. Pelvic 
fracture in the elderly is associated with increased mortality. Surgery 
2002;132(4):710-4; discussion 714-5. 

6. Ismail N, Bellemare JF, Mollitt DL, DiScala C, Koeppel B, Tepas JJ 3rd. Death from 
pelvic fracture: children are different. J Pediatr Surg 1996;31(1):82-5.  

7. Blackmore CC, Jurkovich GJ, Linnau KF, Cummings P, Hoffer EK, Rivara FP. 
Assessment of volume of hemorrhage and outcome from pelvic fracture. Arch Surg 
2003;138(5):504-8; discussion 508-9.  

8. Rothenberger D, Velasco R, Strate R, Fischer RP, Perry JF Jr. Open pelvic fracture: a 
lethal injury. J Trauma 1978;18(3):184-7.  

9. Sinnott R, Rhodes M, Brader A. Open pelvic fracture: an injury for trauma centers. 
Am J Surg 1992;163(3):283-7. 

10. Poole GV, Ward EF, Muakkassa FF, Hsu HS, Griswold JA, Rhodes RS. Pelvic 
fracture from major blunt trauma. Outcome is determined by associated injuries. Ann 
Surg 1991;213(6):532-8; discussion 538-9.  

11. Burgess AR, Eastridge BJ, Young JW, Ellison TS, Ellison PS Jr, Poka A et al. Pelvic 
ring disruptions: effective classification system and treatment protocols. J Trauma 
1990;30(7):848-56.  

12. Riemer BL, Butterfield SL, Diamond DL, Young JC, Raves JJ, Cottington E, Kislan 
K. Acute mortality associated with injuries to the pelvic ring: the role of early patient 
mobilization and external fixation. J Trauma 1993;35(5):671-5; discussion 676-7. 

13. McLaren AC, Rorabeck CH, Halpenny J. Long-term pain and disability in relation to 
residual deformity after displaced pelvic ring fractures. Can J Surg 1990;33(6):492-4.  

14. Brandes S, Borrelli J Jr. Pelvic fracture and associated urologic injuries. World J Surg 
2001;25(12):1578-87. 

15. Miranda MA, Riemer BL, Butterfield SL, Burke CJ 3rd. Pelvic ring injuries. A long 
term functional outcome study. Clin Orthop Relat Res 1996;329:152-9.  

12 
 



13 
 

16. Cole JD, Blum DA, Ansel LJ. Outcome after fixation of unstable posterior pelvic ring 
injuries. Clin Orthop Relat Res 1996;329:160-79. 

17. Copeland CE, Bosse MJ, McCarthy ML, MacKenzie EJ, Guzinski GM, Hash CS, 
Burgess AR. Effect of trauma and pelvic fracture on female genitourinary, sexual, 
and reproductive function. J Orthop Trauma 1997;11(2):73-81. 

18. Kellam JF, McMurtry RY, Paley D, Tile M. The unstable pelvic fracture. Operative 
treatment. Orthop Clin North Am 1987;18(1):25-41. 

19. Montgomery KD, Potter HG, Helfet DL. Magnetic resonance venography to evaluate 
the deep venous system of the pelvis in patients who have an acetabular fracture. J 
Bone Joint Surg Am 1995;77(11):1639-49. 

20. Matta JM, Dickson KF, Markovich GD. Surgical treatment of pelvic nonunions and 
malunions. Clin Orthop Relat Res 1996;329:199-206.  

21. Matta JM, Merritt PO. Displaced acetabular fractures. Clin Orthop Relat Res 
1988;230:83-97. 

22. Kebaish AS, Roy A, Rennie W. Displaced acetabular fractures: long-term follow-up. 
J Trauma 1991;31(1):1539-42. 

23. Matta JM. Fractures of the acetabulum: accuracy of reduction and clinical results in 
patients managed operatively within three weeks after the injury. J Bone Joint Surg 
Am 1996;78(11):1632-45. 

24. Matta JM, Olson SA. Factors related to hip muscle weakness following fixation of 
acetabular fractures. Orthopedics 2000;23(3):231-5. 


	Authors: Mr B Roy, Queen’s Medical Centre, Nottin
	and Professor Angus Wallace, Queen’s Medical Cent
	January 2007

	Disclaimer
	Definition
	Clinical Features
	Aetiology
	Prognosis
	Summary
	Related Synopses
	Glossary
	References

