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Abstract

Background Posterior wall fracture is the most common

acetabular fracture. Comminuted fractures with an impac-

ted segment represent a subtype of this injury. The sub-

chondral bone of the articular zone is compressed and

causes a bone defect. The impacted fragment should be

isolated, mobilized, and then reduced. A bone graft should

be used to fill the gap. The other fragments are fixed fol-

lowing the reduction of the impacted segment.

Materials and methods Ten patients with comminuted

fractures and impacted segments with bone defects were

enrolled in our study, from January 2010 to July 2012.

Autogenous bone grafts from the greater trochanter were

used to fill the gap in all patients. The reduction was

achieved through the insertion of the graft above the

impacted fracture, and plate fixation was performed sub-

sequently. Merle d’Aubigne and Postel scoring, modified

by Matta, was applied to evaluate the patients during fol-

low-up. The mean follow-up was 12 months.

Results The clinical results included one ‘‘excellent’’,

four ‘‘very good’’, four ‘‘good’’ and one ‘‘poor’’. Pain in the

zone of graft harvesting was not detected in any patient.

Femoral head necrosis was observed in one case. No other

severe complications were detected.

Conclusions Using an autogenous bone graft to fill the

bone defect supplies excellent mechanical stability without

any severe complications at the donor site. This surgical

technique seems to be effective and safe in treating a

comminuted fracture of the posterior wall in association

with an impacted segment.

Level of evidence Level IV.

Keywords Posterior wall fractures � Impacted fragment �
Bone loss � Autograft � Hip dislocation � Intra-articular

fragments

Introduction

Posterior acetabular wall fracture is the most common

type of acetabular fracture [1–9], accounting for 47 % of

total acetabular fractures, according to Letournel and Ju-

det [4]. The majority of posterior wall fractures are

comminuted with impacted fragments [10–12], usually in

the elderly population. This fracture usually occurs in

association with posterior hip dislocation, which leads to

displacement of bone fragments [2, 13, 14]. According to

the Judet classification, this fracture can be divided into

two types. The first type includes free fragments or

fragments attached to the joint capsule. The second type

includes impacted fragments, with or without bone loss

[4]. Comminuted fractures are usually seen in females

over 50 years old and in elderly populations due to

osteoporosis which increases bone fragility [15–17]. The
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reconstruction of the posterior wall is technically

demanding. This can be more complicated when more

than 50 % of the joint surface is involved, which may

lead to hip joint instability [1, 6, 11, 12]. Many studies

also emphasize the importance of the surgeon’s experi-

ence; it has been demonstrated that 19–25 % of fair or

poor results may occur following surgeries performed by

experienced surgeons, whereas this may increase to

55–56 % when the surgery is performed by less experi-

enced surgeons [4, 18–20]. The aim of this study was to

assess the results of the surgical technique for the treat-

ment of comminuted posterior acetabular wall fracture in

association with an impacted segment using an autoge-

nous trochanteric bone graft.

Materials and methods

Twenty-six patients with posterior wall fractures were

operated on in our center from January 2010 to July 2012.

Out of these, ten patients, including nine males and one

female, were enrolled in our study with the inclusion cri-

teria of comminuted posterior acetabular wall fractures and

impacted segments with bone defects. The mean age was

57.6 (range 26–89 years). According to our trauma proto-

col, all the patients were evaluated clinically and radio-

graphically preoperatively. Imaging studies included AP

and Judet oblique views and 2- and 3-D CT scans of the

pelvis [2, 4, 15] (Fig. 1). All cases were treated surgically

by two experienced surgeons (RP & MC). The mechanism

of injuries were as follows: seven car accidents, one

motorcycle accident, one fall from height, and one fall

from a chair. Posterior hip dislocation was observed in five

patients while free fragments were detected in three of

them.

In four cases hip dislocation was reduced within 6 h of

injury; in one case a close reduction failed and an open

reduction was performed at the time of surgery, after

5 days when the patient’s general condition permitted

surgery (Table 1).

A Kocher–Langenbeck approach was used for all

patients [2, 4, 21]. Patients were placed in the prone

position. The knee was flexed to minimize the chance of

sciatic nerve injury. After detaching the piriformis tendon

and conjoined tendons, including obturator internus and

gemelli muscles, the greater sciatic notch, the ischial spine

and the lesser sciatic notch were exposed. Two retractors

were inserted in the greater and the lesser sciatic notches to

expose the posterior column in its whole extent. The

femoral head was re-dislocated in the case of intra-articular

fragments and articular lavage was performed. While the

fracture was isolated, the hematoma was evacuated and the

existing fragments were identified. The femoral head was

used as a landmark to guide the surgeons when reducing

the fragments. A 2 cm 9 2 cm bone graft from the greater

trochanter was harvested and inserted into the identified

bone defect (Fig. 2); the bone graft was placed over the

reduced fragment to hold it in place (Fig. 3). The size of

the bone graft should be proper for the bone defect;

otherwise the reduction will not be anatomically correct.

Fig. 1 Preoperative a X-ray, b–d 3-D and 2-D CT scans (Male, 73 years, car accident)
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Definitive fixation was finally performed using one or two

plates (Fig. 4). The bone defect at the graft harvesting zone

on the greater trochanter was covered by reattaching of the

periosteal flaps.

The post-operative rehabilitation protocol included

immediate passive and active flexion–extension of the hip

with no weight-bearing for 12 weeks. All patients were

followed clinically and radiographically after 1, 3, 6 and

12 months following surgery (Fig. 5). The patients were

evaluated clinically using Merle d’Aubigne and Postel

scoring modified by Matta. According to this clinical

score system, pain, gait and range of motion of the hip

have a maximum of six points and the final score is the

sum of the three values [4, 22–24]. The radiographic

evaluation was performed using the radiologic criteria of

Matta [22].

Results

The clinical results according to Merle d’Aubigne and

Postel scoring modified by Matta were as follows: excel-

lent (=18 points) in one case, very good (=17 points) in

four cases, good (15–16 points) in four cases, poor (\13

points) in one case.

At the last follow-up all surgically treated fractures had

been reduced anatomically. The radiologic grading at the

last follow up was excellent (normal hip joint) in five cases

and good (minimal sclerosis and joint space narrowing

\1 mm) in four cases; in an 89-year-old male, due to an

unstable general condition, the reduction of the femoral

head was postponed for 5 days and femoral head necrosis

was detected at the last follow-up with a poor radiological

Table 1 Patient’s demographic

and fracture characteristics
Case Age Sex Mechanism of

injury

Hip

dislocation

Time of hip

reduction

Intra-articular

fragment

Other

complication

I 59 M Car accident No No

II 89 M Fall from

height

Yes 5 Days after

trauma

No Osteonecrosis

III 26 M Car accident No No

IV 70 M Car accident No No

V 81 M Fall from chair No No

VI 45 M Car accident Yes Within 6 h of

injury

Yes

VII 50 F Car accident Yes Within 6 h of

injury

No

VIII 73 M Car accident Yes Within 6 h of

injury

No

IX 56 M Car accident Yes Within 6 h of

injury

Yes

X 27 M Motocycle

accident

No Within 6 h of

injury

Yes

Fig. 2 a, b Impacted fragment and lack of bone substance; femoral

head as a point of reference

J Orthopaed Traumatol (2014) 15:181–187 183

123



result (Tables 2, 3). There were no other severe compli-

cations. Pain in the zone of graft harvesting was not

detected in any patient.

Discussion

Comminuted fracture in association with an impacted

segment of the posterior wall occurs following femoral

head dislocation, or when it sinks into the acetabulum,

Fig. 3 a–c Cancellous bone graft from greater trochanter to fill the

gap, after reduction of articular fragment

Fig. 4 Post-operative X-rays: a AP and b, c oblique Judet views

(same patient as in Fig. 1)
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causing compression of the trabecular bone and consequent

bone loss. A CT scan is indicated in any cases of acetabular

fracture or hip dislocation. Due to inefficiency of plain

X-ray alone to recognize the impacted segment or intra-

articular fragments, a CT scan must be performed to pro-

vide a more accurate assessment of the fracture pattern.

The patient should be treated surgically within

7–10 days following the trauma, in order to get a good

reduction. After 10 days, fibrous callus formation may

make the surgical reduction less effective. In addition,

early consolidation of impacted fragments can occur and

may lead to a misdiagnosis of this type of fracture, which

can result in malunion.

After the reduction of the fragments, different materials

may be used to fill the bone defect, including artificial bone

substitutes and allograft or autogenous cancellous bone

grafts.

It is important to consider the mechanical properties of

the material that is used to fill the gap. Inability of the

substituted material to provide good mechanical properties

leads to collapse of the graft following weight-bearing.

This may result in impacted fragment reduction failure and

nullifies the benefits of surgery. From a mechanical point of

view, artificial or synthetic bone substitutes possess good

osteointegrative and conductive properties; however, being

completely reliant on viable periosteum/bone and the

higher costs with respect to other options limits the use of

artificial bone substitute [25–27]. The frozen allograft also

provides good mechanical and biological properties,

although the risk of infection and disease transmission

remain the main concerns when using these grafts [28, 29].

An autogenous graft has by far the most osteogenic

potential and in our opinion is the best choice for filling a

bone defect in cases of comminuted fractures in association

with an impacted segment. The autogenous graft may be

harvested from the iliac crest near to the posterior superior

iliac spine [30, 31] or from the greater trochanter. A second

incision is required to take the graft from the iliac crest,

which may add other complications such as irritation of the

donor site in the following months [32–35]. Harvesting the

graft from the greater trochanter does not need another

Fig. 5 X-rays at the last follow-up of the same patient as in Fig. 1

(May, 2013): a AP and b, c oblique Judet views

Table 2 Merle d’Aubigne and Postel scoring modified by Matta [4,

22–24]

Number of patients

Excellent (=18 points) 1

Very good (=17 points) 4

Good (=15–16 points) 4

Poor (\13 points) 1

Table 3 Radiologic criteria of Matta [22]

Number of patients

Excellent (normal hip joint) 5

Good (joint narrowing less than 1 mm) 4

Poor (advanced joint change) 1
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surgical incision, and in our experience the graft provides

good quality properties without resulting in any severe

complications or donor-site pain. In our series we did not

encounter any notable complications related to this surgical

technique. However, femoral head necrosis was observed

in one case due to non-reducible posterior hip dislocation

in an 89-year-old patient without any relation to surgical

technique. The best choice for the diagnosis of femoral

head necrosis may be MRI, but the presence of metallic

implants (plate) near to the hip joint can cause substantial

image artifacts in MRI which make the diagnosis of fem-

oral head necrosis very difficult or even impossible. We

made the diagnosis using plain X-ray and CT scan. This

surgical technique which uses trochanteric autogenous

bone grafts provides good functionally and radiographi-

cally results. We believe that this technique can be safe and

has a low risk of severe complications for the treatment of

posterior acetabular wall fracture with impacted segments

and bone defects. However, this study was clearly limited

due to the small number of cases and the absence of a

control group. The efficacy of this surgical technique needs

a study with a longer follow-up to demonstrate osteoar-

thritic changes of the hip joint following this procedure.
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28. Schubert T, Bigaré E, Van Isacker T, Gigi J, Delloye C, Cornu O

(2012) Analysis of predisposing factors for contamination of

bone and tendon allografts. Cell Tissue Bank 13(3):421–429

29. Kainer MA, Linden JV, Whaley DN, Holmes HT, Jarvis WR,

Jerningan DB, Archibald LK (2004) Clostridium infections

associated with musculoskeletal-tissue allografts. N Engl J Med

350:2564–2571

30. Zhang Yun-tong, Tang Yang, Zhao Xue, Zhang Chun-cai, Shou-

gui Xu (2013) The use of a structural free iliac crest autograft for

the treatment of acetabular fractures. Arch Orthop Trauma Surg

133(6):773–780. doi:10.1007/s00402-013-1736-3

186 J Orthopaed Traumatol (2014) 15:181–187

123

http://dx.doi.org/10.3928/01477447-20090511-15
http://dx.doi.org/10.1002/adhm.201200209
http://dx.doi.org/10.1007/s00586-008-0745-3
http://dx.doi.org/10.1007/s00402-013-1736-3


31. Ramesh KS, Sujit KT, Sameer A, Tajir T (2011) Posterior wall

reconstruction using iliac crest strut graft in severely comminuted

posterior acetabular wall fracture. Int Orthop 35:1223–1228.

doi:10.1007/s00264-010-1177-3

32. Almaiman M, Al-Bargi HH, Manson P (2013) Complication of

anterior iliac bone graft harvesting in 372 adult patients from

May 2006 to May 2011 and a literature review. Craniomaxillofac

Trauma Reconstr 6(4):257–266. doi:10.1055/s-0033-1357510

33. Dimitriou R, Mataliotakis GI, Angoules AG, Kanakaris NK,

Giannoudis PV (2011) Complications following autologous bone

graft harvesting from the iliac crest and using the RIA: a sys-

tematic review. Injury. Int J Care Inj 42:S3–S15. doi:10.1016/j.

injury.2011.06.015

34. Ahlmann E, Patzakis M, Roidis N, Sheperd L, Holtom P (2002)

Comparison of anterior and posterior iliac crest bone grafts in

terms of harvest-site morbidity and functional outcomes. J Bone

Jt Surg, JBJS.Org A number 5 :716–720

35. Kim DH, Rhim R, Li L, Martha J, Swaim BH, Banco RJ, Jenis

LG, Tromanhauser SG (2009) Prospective study of iliac crest

bone graft harvest site pain and morbidity. Spine J 9:886–892

J Orthopaed Traumatol (2014) 15:181–187 187

123

http://dx.doi.org/10.1007/s00264-010-1177-3
http://dx.doi.org/10.1055/s-0033-1357510
http://dx.doi.org/10.1016/j.injury.2011.06.015
http://dx.doi.org/10.1016/j.injury.2011.06.015

	Abstract
	Keywords
	Introduction
	Materials and methods
	Results
	Discussion
	References

