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Introduction
Surgical treatment with open reduction and internal fixation (ORIF) of the acetabular fractures was introduced 
in the 1960s through the efforts of Judet and Letournel in 1960s [1&2] and became the treatment of choice 
for displaced acetabular fractures. In posterior fractures or fracture dislocations of the acetabulum there is 
a type of injury called Marginal Osteochondral Impaction (MOI) where an osteochondral rotated impacted 
fragment in the posteromedial acetabulum that causes joint defect and loss of congruity. If not reduced or 
treated conservatively, this fragment can cause secondary osteoarthritis due to instability and loss of congruity 
of the hip joint[3&4]. In sub classification of A O posterior wall fractures, the marginal impaction locates in 
type A1.3(C) [5-8]. In this prospective study, evaluation of the results of twenty acetabular fractures with MOI 
clinically and radiologically in a mean follow up period of 24 months (range: 12-36 months)so that eventually 
the prognostic value of MOI in our practicewill be clear.

Patients and methods
Twenty patients with fracture acetabulum including marginal impaction fragment were treated through open 
reduction and internal fixation with reconstruction of the articular surface in the period from January 2009 
to May 2013. Follow up was one year minimum period. There were (14) male patients (70%) and (6) females 
(30%), with mean age of (32.9) standard of deviation was (10.55) ranged from (21-58 years). In twelve patients 
(60%), the mechanism of injury was car accident, falling from height in five (25%), and motorcycle accident 
in three patients (15%). The left side was affected in eleven patients (55%) and the right side in nine (45%). 
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Abstract 

Purpose: clinical and radiological evaluation of the results of the technique of elevation and grafting 
of osteochondral marginal impaction fragment of posterior wall acetabular fractures and complications 
assessment in follow up period 1-3 years.

Methods: Twenty patients were available for this study had fracture acetabulum with marginal impaction 
fragment. Elevation, reduction and bone graft impaction of the defect was the technique in all cases. Follow up 
was 1-3 years. Evaluation of patient was done clinically and radiologically. 

Results: Radiologically, according to the Matta’s criteria of reduction quality there were anatomic reduction 
in 16 patients (80%), and satisfactory reduction in 4 patients(20%). Clinical assessments based on modified 
Merle d’Aubigné and Postel score include 4 (20%) excellent scores and 12 (80%) good scores, and 3 (15%) fair 
results, and poor in one patient who had revision by total hip replacement.

Conclusion: Diagnose of marginal impaction fragment preoperatively makes operative technique by elevation, 
reduction, bone graft packing, and fixation become mandatory to obtain anatomic reduction and favorable 
outcome. This technique should be completed before final fixation of the main fracture acetabulum.
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Isolated fracture acetabulum was found in seven patients (35%), and associated injuries in thirteen (65%). Six 
ipsilateral femoral fractures were treated before acetabular fixation. There were four head injuries and three 
cases with preoperative sciatic nerve injuries. According to Letournel and Judet classification [1], there were 
eight cases posterior wall fractures, six posterior column and posterior wall fractures, and.6 transverse and 
posterior wall fractures.Radiological assessment included plain X-rays (A P view of the pelvis showing hips, 
obturator and iliac oblique views). CT scans coronal and sagittal and computer 3D reconstructions were done for 
all cases preoperative and in seven cases postoperative to assess reduction and joint congruity. Closed reduction 
of dislocation was done in six cases presented by fracture dislocation in a mean time of 24 hours (12-36 hours) 
after injury under general anesthesia and assessment of stability was done clinically and radiologically. 

The indications for surgery were displacement of fractures, Irreducible fracture-dislocation, posterior wall 
fracture with osteochondral fragment and nonconcentric reduction of the femoral head. All patients received 
DVT prophylaxis by 40 I.U. of enoxaparin sodium to be stopped 12 hours before surgery and then continued for 
2weeks after surgery. Prophylactic broad spectrum antibiotic was given at night of surgery and postoperatively 
for 10 days, and urethral catheter was introduced before surgery in all patients. The mean time elapsed from 
injury to operation was of 10 days (range 3-20 days).

Surgical technique
All patients were operated on under spinal anesthesia in lateral position using KockerLangenbeck approach.  
In three patients trochanteric osteotomy modification of the approach was added. After exposure, sciatic 
nerve protection reduction and temporary securing posterior column element or the transverse fracture, 
the fragments were delineated and cleared of debris while maintaining soft-tissue attachments when almost 
possible to preserve blood supply to the bone. The posterior wall fragments were then reflected on their soft-
tissue hinge, exposing the underlying femoral head. This was done through capsular tear which extending 
outward from the margins of the fractured posterior wall segment. When a fragment of the posterior wall 
was incarcerated within the joint with its capsular attachments intact, a right-angle clamp was used to hookit 
preserving its blood supply intact. 

Figure1. Intraoperative photos showing the impacted fragment and head of the femur in exposure before 
reconstruction.

Disimpaction of the MOI fragment was then done followed by its elevation and derotation to realign it with 
the normal curvature of the articular surface of the acetabulum. The gap created in the cancellous bone after 
disimpaction of MOI fragment was firmly packed with cancellous bone graft taken from a small cortical window 
in the posterior portion the greater trochanter except in cases withtrochanteric osteotomy the graft was 
obtained from the osteotomy site (Figure 2); [9]. Lag screw fixation of the posterior wall and plate fixation of the 
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posterior column were then completed as fracture description. Closure of the wound with interrupted sutures 
over suction drains were used routinely for all patients. Parenteral broad spectrum cephalosporin antibiotics 
were used for 1 week, followed by oral antibiotics for 2 weeks. 

Figure2. Diagram showing the technique of elevation and graft impaction of marginal impaction lesion of the 
posterior wall fracture acetabulum [9].

The postoperative radiographs were examined for reduction, degrees of displacement, quality of fixation and 
the presence of joint penetration (Figure 3). Clinical and radiological evaluation of the patients after discharge 
from the hospital in routine visitswere scheduled after two weeks, six weeks, three months, six months, ninth 
months, and one year then annually until end of follow up. Mobilization of the patients in bed was allowed as 
soon as pain tolerated, gradually followed by active range-of-motion exercises. The patients were mobilized out 
of bed using axillary crutches without weight bearing which was delayed in all cases for 3 months. 

Figure3. Female patient, 35 years old, with right transverse fracture acetabulum associated with posterior wall 
A) Preoperative X-ray, B) Preoperative C T examination showing fracture dislocation hip, C& D) Postoperative 
x-ray after internal fixation of fracture (case no. 7).
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After three months the patients were encouraged to gradual full weight-bearing according to union and type of 
fracture.  Physical therapy was then began to get full muscle strength and continued until maximum possible 
muscle strength and range of motion were regained. The duration of rehabilitation ranged from 9 to 12 months 
to get the final picture of the patient level of activity and pain relief.

Many of the patients did not return for all scheduled visits, but all attended the final interviewand filled 
questionnaire and final clinical examinationsto record range of motion, gait and ability to return to the preinjury 
job state including all complications. 

Matta et al. (1986) [2] criteria of reduction were used to evaluate degree of displacement in postoperative 
x-rayas Anatomical reduction (zero to 1mm displacement) , imperfect (2-3 mm displacement and poor (more 
than 3 mm displacement). Serial followup radiographs were examined for loss of reduction, fracture union, 
implant failure, heterotopic ossification (HO)according to Brooker criteria [10], avascular necrosis of the 
femoral head according to Ficat criteria [11]; arthritic changes e.g. osteophytes, sclerosis and narrowing of the 
joint space compared with the contralateral hip. The modification of the system of Merle d’Aubigné and Postel 
[3] was used for clinical grading and prognosis at final follow up where excellent score (18 points), good score 
(15, 16, or 17), fair (13 or 14), and poor results when (< 13). For final radiological results Matta criteria [3]
Excellent : Normal appearance of the hip; Good: Mild changes, small osteophytes, moderate (1mm) narrowing 
of joint & minimum sclerosis; Fair: Intermediate changes, moderate osteophytes,moderate (<50%) narrowing 
of joint&moderatesclerosis; Poor: Advanced changes, large osteophytes, severe (>50%) narrowing of the joint, 
collapse or wear of the femoral head, and acetabular wear. for functional evaluation were used at final follow 
up .

Statistical analysis
Statistical analysis of the data was performed by an independent biostatistician who was not directly involved 
with the study.Data were then imported into Statistical Package for the Social Sciences (SPSS version 20.0) ,and 
percentages in groups were compared by Chi-square test. Differences between means by ANOVA test. P value 
was set at <0.05 for significant results &<0.001 for high significant result.Correlation studies were conducted 
by bypearson  correlation test .

Results
The longest follow up period was 36 months and the shortest was 12 months with a mean of 22 months.The 
mean operative time was 135 min (range 120-160), and the mean blood loss was 780 ml (range 500 - 1200 
ml)(Table 1). The quality of reduction according to Matta’s criteria was anatomical reduction found 16 cases 
(80%), and satisfactory in 4 cases (20%); (Figure 4).Clinically based on modified  Merle d’Aubigné and Postel 
score ,excellent results achieved in 4 cases (20%), good in 12 cases (60%), and fair in 4 cases (20%), but no poor 
results in this series. The final radiological evaluation of the hip joint according to Matta criteriawas excellent in 
6 patients (30%), good in 10 patients (50%), fair in 3 (15%) patients and poor in one patient (5%). The patient 
with poor results was operated on after 2 years doing total hip replacement (Figure 5)this patient admitted to 
our hospital after 19 days of injury with neglected dislocation.According to Ficat et al criteria, there were two 
cases with AVN of femoral head one case of grade II, the other was grade IV and needed total hip replacement 2 
years after fracture treatmentdue to financial reasons.Hypertrophic ossification was found in two patients but 
it was Brooker grade (I) and not affected clinical results.

Table1. Descriptive statistics of the 20 patients.

Range Mean ± SD
Age 21 -- 58 years old 32.9±10.55
timing  (lag days) 3 days -- 20 days 7.18 ± 3.44
Operation time /minute 120 min -- 160 min 135 min ± 20
Blood loss/ml 500ml -- 1200 ml 916 ml ± 282
Blood transfusion/ml 500ml -- 1500 ml 780 ml ± 350
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Figure4. Male patient, 33 years old, with right Posterior column and posterior wall fracture dislocation (reduced 
on urgent basis) with marginal impaction; A) Preoperative x-ray; B & C) preoperative C T; D & E) postoperative 
x-ray after internal fixation F) C T scan postoperative. 

Figure5. Male patient 49 years old with left posterior wall fracture acetabulum with marginal impaction; A) 
preoperative x-ray; B) postoperative x-ray; C) x-ray 18 months postoperative showing A V N femoral head and 
hip arthritis; D & E) x-ray after cementless total hip replacement.
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Correlating the clinical scores to age of the patients there were better results in patients with age below 40 
years but not highly significant (Table 2). No significant difference between clinical scores in relation to the 
degree of reduction (p= 0.07). Clinical scores did not differ significantly according to sex of the patients either 
male or female (p= 0.06).

Table2. correlation between clinical scores and other variables.

Modified Merle d’Aubigné 
score

r P-value
Age -0.086 0.552
Timing ( lag days) -0.169 0.242
Blood loss -0.198 0.168
Operation time (hours.) -0.142 0.368
Blood loss 0.086 0.549
Blood transfusion 0.172 0.445
Follow up (months) 0.042 0.700

The complications in this study were found in 3 cases; two cases with superficial infection treated by repeated 
dressing and parenteral antibiotics according to culture and sensitivity, one patient had postoperative sciatic 
palsy that improved after 7 months.

Discussion
The goal of operative treatment of acetabular fractures is to preserve a functional, mobile, painless hip joint. To 
achieve this goal; you should have anatomic reconstruction of the articular surface,  stable and congruent hip 
joint, early mobilization without endangering fracture stability [12-15]. Many authors report better results up 
to 80% good to excellent in early interference within 21 days [1&3&16]. Beyond 21 days, definite soft tissue 
changes occur as scar tissue formation, loss anatomic fit and fracture gaps fill with fibrous tissue and callus 
formation. These factors result in a more difficult situation for exposure, reduction, and stabilization which 
decrease the long term results [17-19].In this study all patients were operated within three weeks in a mean 
time of 10 (3-20)days.Letournel and judet[1] described the term (marginal impaction) and reported it in 16% 
of the posterior dislocations in their series. Preoperative C T scan used by Braumback et al [4] and reported23% 
incidence in their study. CT was routine evaluation of all cases of fracture acetabulum in this study.

With using postoperative C T scan and 3d reconstruction the fragment of MOI was discovered to be a cause 
of postoperative incongruency and later hip arthrosis if not elevated and fixed in correct position [8].In this 
study some difficulties were found during elevation of the depressed fragment because the cancellous surface 
of the posterior column to which the posterior wall should easily reduce has been altered. If the posterior wall 
was stabilized without reduction of the MOI, two problems may arise. First, an incongruent defect remains 
in the posterior acetabulum, which theoretically could lead to instability of the femoral head within the hip 
joint increasing shear forces which in turn induces articular cartilage degeneration. Second, loss of posterior 
wall fixation which depends onthe size of the posterior wall, degree of depression of MOI and type of internal 
fixation as screws fixing the posterior wall fragment can pass directly through the articular surface of the MOI 
fragment [1&8& 20-22]. 

In this work to avoid these complications, elevation, reduction and defect packing by bone graft taken from the 
greater trochanter were done before final fixation of column and wall fractures. The results of this study were 
comparable with other studies as the reduction quality correlates with the clinical results this makes MOI a 
major prognostic element in fracture acetabulumsince all patients in this series had preoperative CT showing 
MOI and also they had   clinical hip instability, no posterior fracture dislocation of the hip showing MOI is 
considered stable after closed reduction. 
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Conclusion
In the preparation of fracture acetabulum indicated for surgery, preoperative CT is a good tool to diagnose MOI 
which indicates posterior hip instability and operative technique by elevation, reduction , bone graft packing, 
and fixation become mandatory to obtain anatomic reduction and favorable outcome. Thistechnique should be 
completed before final fixation of the main fracture acetabulum.
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