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Abstract 
Acetabular fractures are caused by energy trauma which is 
high enough to cause such a fracture with incidence of 3 
patients / 100000. In older individuals, most common 
mechanism of injury is fall and, in younger individuals, 
road traffic accidents. Acetabular fractures are usually 
associated with visceral injuries and other musculoskeletal 
injuries (about 50% of patient). In this narrative review of 
targeted English literature from all level of evidences, 
which is written and supervised by experienced 
specialized orthopedic and trauma surgeons who were 
among the pioneers of conducting pelvis fracture 
management workshops in the country, we aim to 
describe the mechanism of injury, assessment principles 
and associated injuries, decision-making and preoperative 
planning and indications of non-operative managements. 

Keywords: Acetabular fracture, Pelvic trauma, Review, 
Narrative. 

Introduction 
Acetabular fractures are caused by high energy trauma 
with incidence of 3 patients / 100000. In older patients (>60 
years), most common mechanism of injury is a fall while in 
younger patients, it is mostly secondary to a road traffic 
accident.1 Impaction of femoral head with articular surface 
of acetabulum results in a fracture.2 Direction of force 
which damages head passes either through greater 
trochanter or along the axis of the femoral shaft. Fracture of 
acetabulum depends upon direction, location and position 
of the hip at the time of impaction. Hence in external 
rotation anterior fracture will be produced by a force 
traversing femoral neck on the other hand; internal 
rotation will produce posterior fracture. Acetabular 
fractures are usually associated with visceral injuries and 
other musculoskeletal injuries3 in about 50% of patients.4 
Studies by Matta revealthat 35 percent of acetabular 
factures are associated with extremity injury, 19% having 

head injuries, chest injuries are found in 18 percent, nerve 
palsy in 13 percent, 8% with abdominal injuries, 
genitourinary involve 6 percent and spine injuries are the 
cause in 4 percent patients.3 In one study, it was observed 
that most common injury was of the lower extremity (36%) 
followed by lung, retroperitoneal and upper extremity 
(21% to 26%). However 2% to 16% injuries include bowel,  
kidney, bladder, liver, spleen, brain, spine and vascular 
injuries.5 As these fractures are associated with other 
systemic injuries, careful assessment should be made. 
Studies have reported that even isolated injuries required 
blood transfusion in 35% of patients.6 Standard guideline 
and ATLS protocol should be followed to rule out fatal 
injuries.7-9 Usually Operative treatment of acetabulum is 
not performed as an emergency case unless it is associated 
with irreducible dislocation of hip to prevent osteonecrosis 
of head or open fracture.In this narrative review of targeted 
literature, which is written and supervised by experienced 
specialized orthopaedic and trauma surgeons who were 
among the pioneers of conducting pelvis fracture 
management workshops in the country, we aim to describe 
the mechanism of injury, assessment principles and 
associated injuries, decision-making and preoperative 
planning and indications of non-operative managements. 

Discussion 
Anatomy of acetabulum: Acetabulum is a three 
dimensional structure. Accurate knowledge of anatomy is 
essential for proper assessment of fracture pattern and for 
making plan of how to fix it with excellent acceptable 
outcomes. Acetabulum is an incomplete hemispherical 
socket having horse shoe shaped articular surface with 
non-articulsar surface called cotyloid fossa. Socket of 
acetabulum is supported by two column of bone in 
inverted Y.2,10 These two columns are called anterior and 
posterior column. Anterior column consists of anterior 
half iliac crest, iliac spines, anterior half of acetabulum and 
pubis. Posterior column has ischium, ischial spine, 
posterior half of acetabulum and dense bone forming 
sciatic notch. Sciatic buttress connects these columns to 
sacroiliac articulation. Column concept is used to classify 
acetabular fractures. Roof or dome of acetabulum is 
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weight bearing area of the acetabulum. Anatomic 
restoration of dome with concentric reduction of 
femoralhead is the ultimate goal of operative and non-
operative treatment. Quadrilateral surface forms lateral 
border of true pelvis.2 Radiological anatomy is equally 
important in evaluating these critical patients (Figure-1). 

Presentation of patient: Patient with acetabular fracture 
usually presents with high energy trauma with associated 
injuries as described above. However in elderly patients 
ground level fall is a common presentation. Mechanism of 
injury determines the pattern of fracture like fall from 
height, direct blow injury, driver having road traffic 
accident while driving and pedestrian struck bay vehicle. 
Patient may complain of pain at knee due to knee injury 
(bony or ligamentous). In osteoporotic bone, low energy 
trauma (history of fall) is usual cause of fracture. It is crucial 
to investigate possible reason of fall in these patients. They 
may have underlying medical condition involving cardiac 
or neurologic component. Patientswith history of trauma 
must be evaluated with ATLS protocol to find out 
immediate life threatening or limb threatening conditions. 
In general orthopedic examinations include careful 
examination of whole musculoskeletal and11,12 peripheral 
neurovascular examination with documentation. In 
polytrauma patients and patients with head injury, should 
be evaluated carefully to prevent missed injuries. Such 
patients usually are found to have skeletal injuries which 
were not identified at initial presentation. Morel-Lavalle 
lesion13 is a deep local closed soft tissue injury with 
internal degloving around the inguinal region and flanks 
which may become infected leading to wound 
infection,sepsis and septicaemia. In such cases, delayed 
wound closure and fracture fixation is required. 

Neurological examination is important for patient 

prognosis. Fracture of posterior acetabular wall or column 
with dislocation is commonly found to be  associated with 
sciatic nerve injury, which most of the time involve 
peroneal division.14,15 Injury may vary with either isolated 
sensory or motor component or loss of individual muscle. 
So it is important to examine active ankle and toe 
dorsiflexion and planter flexion individually. Hip adductors 
and quadriceps femoris muscle help in evaluating 
obturator and femoral nerves respectively. Limb 
shortening is an important finding for hip dislocation or 
posterior acetabular all fracture and should be evaluated.14 

Radiological assessment: Letournel and Judet described 
that anteroposterior pelvis and Judet views (two 45 degree 
oblique views) are used to determine radiographic anatomy 
of acetabulum. Radiographic classification of acetabular 
fracture is based on work of Letournel and Judet by using 
three different radiographic views (anteroposterior pelvis, 
obturator (45-degree internal Judet view) oblique view or 
iliac (45-degree external Judet) oblique view.  There are six 
basic landmarks on AP view of pelvis. These are the ilioischial, 
iliopectineal, tear drop, the roof of acetabulum, anterior and 
posterior rim of acetabulum. Acetabular fractures are 
classified in view of disruption of these landmarks. For 
example, fracture that disrupts iliopectineal line will produce 
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Figure-1: Anatomy and radiological lines on antero-posterior plain radiograph of pelvis.

Table-1: Letournel Classification of Acetabular Fractures.39 
 
Elementry Fracture Patterns                                       Associated Fracture Patterns 
 
Posterior wall                                                                        Posterior column and posterior wall 
Posterior column                                                                       Transverse and posterior wall 
Anterior wall                                                                               Anterior column(or wall) and 
                                                                                                             posterior hemitransverse 
Anterior column                                                                                             T-shaped 
Transverse                                                                                                    Both column



anteriorcolumn fracture while posterior column fracture is 
produced by disruption of ilioischialline.These lines are also 
helpful and used as a guide in operating room for restoring 
fracture anatomy in acetabular fractures. 

CT scan is helpful in delineating anatomy of pelvis but it 
has not replaced theradiograph. Axial cuts should be taken 
in a thin interval of 3mm. The CT scan of entire pelvis is 
mandatory to identified missed injury and it is helpful in 
comparison with opposite side. Better assessment of 
fracture configuration, Intra-articular fragments and 
impaction can be done on CT scan14,16 (Figure-2, 3). 

Treatment 
Non-operative treatment: Concentrically reduced stable 

hip that does not have superior 
acetabulum dome as a part of fracture 
can be managed non-operatively.17-20 It 
comprises of non-displaced or minimally 
displaced fracture and patients with 
secondary congruence (displaced both 
column fracture), medical 
contraindication to surgery.21,22 Other 
indications include low anterior column, 
low transverse, low T-shape fractures, 
wall fracture without compromising 
stability and severe osteoporosis.  These 
patients should be followed weekly with 
radiographs to make sure adequate 
reduction. Patients need bed rest in the 
acute phase of injury to progress to hip 
range of motion and partial weight 
bearing. It usually takes 6 to 12 weeks for 
the fracture to heal. Later the patient is 
mobilized for full weight bearing.23 

Prognosis of acetabular fracture strongly 
depends on involvement of acetabular 
dome.23 Upper third of acetabular 
weight bearing area is called Roof of 
acetabulum (superior dome). Oslon and 
Matta observed axial CT sections and 
proposed that upper 10mm  articular 
surface is equivalent to acetabular dome. 
It is helpful in demonstrating whether 
the acetabular line passes through this 
region. Non-operative treatment is more 
favoured as it has a displacement less 
than two mm (<2mm).10,18,19 

Roof-arc angle is measured by Matta to 
determine whether remaining 
acetabulum is sufficient to maintain 
stable and congruous relationship with 

the head of the femur. Decision of operative vs. non-
operative treatment can be decided on measuring angle.18 
It is calculated by using all three radiographic films without 
traction. Medial, Anterior and Posterior roof-arc is 
measured on radiograph by using AP, Obturator and iliac 
oblique views respectively. To measure this angle, a vertical 
line is placed through the centre of head of femur and a 
second line is traced from centre of femoral head to 
articular surface fracture of acetabulum at particular view. 
Both column fracture and posterior wall fracture are 
exempted from these calculations. It is recommended that 
fracture having medialroof -arc angle greater than 45 
degrees, anterior angle of greater than 25 degrees and 
posterior angle of greater than 70 degrees is considered for 
non-operative management. 
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Figure-2: A 17 Years old boy presented to Emergency Department after a run over injury by truck, vitals, abdominal 
and rectal examination was unremarkable. He was catheterized and no hematuria was present. Trauma team cleared 
the patient for surgery. A: Preoperative radiographs showing right acetabulum transverse comminuted fracture, 
anterior column disruption, left pubic rami fracture and sacroiliac joint disruption. B: CT scan of pelvis with 3D 
reconstruction confirming the findings and helping in preoperative planning.



Operative Management: All acetabular fractures with 
joint instability and/or incongruity are amenable to 
operative fixation regardless of classification type. In 
general acetabular fracture is not treated on emergent 
basis. Three to five days delay is usually acceptable for 
proper preoperative planning, further evaluation of 
patient associated injuries and optimization of the 
patient.24,26 Radiological and clinical outcome are 
dependant on time to surgery, in elementary fractures, 
surgery should not be delayed more than 15 days and 
with associated injuries, not more than 10 days.27 
Recurrent hip dislocation despite of reduction, 

irreducible hip dislocation, progressive 
sciatic nerve deficit, open fracture, 
associated vascular injury and 
ipsilateral femoral neck fracture are 
emergency indicationsfor acetabular 
fracture fixation.28 

Selection of Proper Surgical Approach: 
It is a crucial aspect of pre-operative 
fracture fixation planning. However, 
fracture configuration, delay in primary 
surgery and fracture displacement are 
main factors contributing in decision 
making. Judet et al has effectively 
demonstrated various surgical 
approaches including Kocher-
Langenbeck, Iliofemoral, ilioinguinal and 
extended iliofemoral.18 These 
approaches give exposure to one column 
and you have to reduce the opposite 
column indirectly. However extended 
iliofemoral approaches gives access to all 
aspects of acetabulum and are 
commonly employed in delayed surgical 
management of associated fractures. 
Various other approaches have been 
added in literature including modified 
Gibson approach, the modified Stoppa 
approach,29 Trochanteric flip osteotomy 
and combined anterior and posterior 
approaches. We are not addressing the 
details of surgical approaches and 
technique and method of fracture 
fixation. Figure-4 demonstrates the 
patient's prone position to fix the 
posterior column and posterior wall 
fracture, pelvis model is on the table 
beside the surgeon to guide the 3D 
structure of the pelvis and acetabulum. 

Complications 
Arthritis after acetabular fracture is a common 
complication.30 Adequate reduction is required to prevent 
complications. Studies showed better long-term outcomes 
in fracture reduction to within 1 mm of displacement. 
Patient may need replacement in advance arthritis.31,32 
There is 5% infection rate in patients with acetabular 
fracture,36 which increased with soft tissue injury,30 open 
fracture, gastrointestinal and urological injuries. 
Embolization of pelvic arteries increases risk of infection 
after open reduction and internal fixation.33,34 Obesity 
increases complications and hospital stay35 and adds 5% 
increased risk of infection as compared to a normal patient. 
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Figure-3: Same patient in figure 1. He had a fever spikes and abdominal tenderness while admitted in the special 
care unit. A: CT scan showing intraperitoneal extravasation of contrast and peritonitis due to ruptured bladder which 
was missed at time of presentation. This was controlled surgically followed by left sacroiliac joint and then 
acetabulum fixation as in the pelvis outlet view in B. C: Two years follow-up radiographs showing union of the 
fracture with preserved hip joint and head of femur.



If infection involves the joint, results are bad with complete 
joint destruction. This usually occurs in conditions where 
the joint has been exposed (Kocher-Lahgenbeck or 
extended approach). In ilioinguinal approach, results are 
better because of indirect joint reduction and decreased 
soft tissue dissection, hence preserving local blood supply. 
Management of infection is same as musculoskeletal 
infection in the rest of the body. 

Iatrogenic nerve injury can occur to superior and inferior 
gluteal nerve, obturatoror femoral nerve. The most 
common nerve injury is sciatic nerve injury.36 These 
injuries may occur in extended approaches. Preventive 
measures with careful patient positioning, shifting and 
dissection can minimize this injury. Recovery of functions 
is variable; it may take three years for recovery. 
Management of sciatic nerve injury includes ankle-foot 
orthosis, physical therapy, observation and neurogenic 
pain medications. Release of nerve from heterotrophic 
bone and scar tissue is helpful. In case of femoral nerve, 
ambulation is difficult and may need bracing. 

Venous thromboembolism is common with acetabular 
fracture (either post-traumatic or postoperative). In one 
study, 13(2.6%) deaths were reported after surgery of 
which 4 were due to massive pulmonary embolism.10 

Incidence of heterotrophic ossification is high about 90% 
(ranges 18% to 90%) of patients. Loss of 20% of hip 
movements is considered as severe heterotrophicossification. 
Excision is needed after maturation. Post-operative 
radiotherapy or indomethacin are used for post-excision 
prophylaxis.37,38 

Conclusion 
Acetabular fractures are complicated fractures and 
associated with multiple visceral injuries, which if missed 

at presentation, can become 
catastrophic and fatal. These 
patients should be assessed 
according to ATLS protocol and 
then referred to specialist trauma 
and orthopaedic surgeons. 
Radiological studies are very 
important in classification and 
decision-making. Needless to 
say, thorough understanding of 
anatomy is the key for successful 
fixation. 

Strengths, Limitations 
and Future Study 
Recommendations 

This is a narrative review of targeted literature simplifying 
this complex topic from its different angles. This work was 
done and supervised by experienced specialized 
orthopaedic and trauma surgeons who were among the 
pioneers of conducting pelvis fracture management 
workshops in the country in the last decade. Among main 
limitation of the study, is that we did not conduct a 
systematic review of all present literature. We recommend 
systematic reviews and meta-analyses focusing on the 
management of such injuries and including, but not 
limited to, associated injuries and the long term outcomes 
of surgical Vs conservative management. 
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