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Abstract 
Aim: To analyse the functional and radiological outcome of acetabular version in total hip replacement 

by Modified Harris Hip Score and by using 3D computed tomography respectively  

Background: Proper placement and orientation of the acetabular components of a total hip replacement 

are important for the prevention of dislocation, early component damage, and decreased postoperative 

range of motion 

Introduction: The version and the inclination of the acetabular component in THR are important for 

movement and stability and to reduce wear of the component. The dislocation rate and movements of hip 

are majorly depending on acetabular cup version. 

Design: Prospective and Retrospective study 

Materials and Methods: Initially 20 patients of Total Hip Replacements done in Government Cuddalore 

Medical College Erstwhile Rajah Muthiah Medical College and Hospital will be studied prospectively 

and retrospectively during the study period August 2020 to November 2022. 

Result: This study reveals that acetabular component placed within the safe zone described by Lewinnek 

resulted in an excellent functional outcome and reduced complications. Harris Hip Score was used for 

assessment of functional outcome 

Conclusion: Acetabular component placement plays a significant role in excellent functional outcome 

and prevention of complications. 
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Introduction  

Proper and exact placements of acetabular and femoral components and its orientation in total 

hip arthroplasty are very important for the prevention of implant dislocation, premature 

component wear, and restricted postoperative range of motion [5, 8, 10,1 1]. To evaluate 

component orientation, variety of imaging techniques and measurement parameters were used. 

Intraoperative surgical estimates, postoperative radiographs, and computed tomography (CT) 

and magnetic resonance imaging (MRI) have all been used to evaluate arthroplasty orientation 
[1, 3, 4, 12, 15]. It is very much important to understand the definition of the terms to describe 

acetabular cup position, to discuss the evaluation of orientation in total hip arthroplasty. 

Malpositioning of the acetabular components has been associated with impingement, 

dislocation, accelerated polyethylene wear, pelvic osteolysis, component loosening and 

migration. To avoid complications, the components should be implanted in a defined safe 

range. Great variations have been reported for the components’ orientation which resulted in 

difference in the functional outcome post operatively using Modified Harris Hip Score. The 

main purpose of the present study is to investigate the variation and accuracy of version of 

acetabular component implanted using a manual technique and its functional outcome.  

 

Materials and Methods 

In this study we determine the associations between component version and functional 

outcome after Total Hip Arthroplasty, by reviewing CT scans of 20 primary total hip 

replacements in which manual technique was used for component placement.  
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There were 11 males and 9 females. The mean age at the time 

of surgery was 49 years (range, 23–75 years) at time of 

operation. 9 (45%) THAs were done in the patients’ right hip 

and 11(55%) in the left. The indication for Total Hip 

Replacements included Secondary osteoarthritis of hip, Neck 

of Femur fracture, Non Union Neck of Femur fracture, 

Avascular Necrosis of Femoral head. 

All replacement surgeries were done under spinal anaesthesia 

with the patient in lateral position using a posterior approach. 

The surgeons always stood on the patient’s side for the 

insertion of acetabular component, and from the patient’s 

posterior side for inserting the femoral stem .We determined 

the anteversion of the acetabular component by position of 

transverse acetabular ligament and anatomic elements of the 

acetabulum fossa. By using alignment guides provided with 

the implant, acetabular component kept in orientation for 20° 

anteversion and 45° vertical tilt. Femoral stem was inserted in 

the stable position possible for the anatomy of individual 

patients. Femoral Stem position was achieved by keeping the 

knee flexed to 90° and the leg in special orientation as a 

reference for anteversion. Postoperatively after one week each 

patient underwent a pelvic CT examination, and version of the 

acetabular and femoral components were measured.  

The most commonly used method for defining acetabular 

version anatomically and radiographically [1, 6, 9, 11, 13, 18], is the 

modified Murray’s concept, namely the “Acetabular 

component version defined as the angle between a line 

connecting the lateral anterior and posterior margins of the 

acetabular component and the sagittal plane defined as the 

plane perpendicular to a line connecting two identical points 

on either side of the pelvis .Computed Tomography is 

superior in evaluating the orientation of the acetabular cup 

component [1, 2, 12, 14, 16], and more accurate than intra operative 

surgical estimates or radiographs [17]. Axial CT image of the 

pelvis is used to define CT version of the acetabulum. A 

straight line is drawn connecting the most anterior and 

posterior points of the prosthetic acetabular cup. Version is 

described as the angle between the straight line described 

above and line drawn perpendicular to the line connecting two 

similar bony points on both side of the pelvis i.e the sagittal 

plane of the body. Anterior (anteversion) is defined when the 

angle opens to the front of the pelvis and posterior 

(retroversion) if it opens to the back of the pelvis [7, 17].  

 

 
 

Fig 1: Acetabular anteversion 

 

Femoral component version was calculated as the angle 

between a line from the center of the prosthesis’ femoral neck 

to the centre of femoral head, and a line connecting the 

posterior aspect of both the femoral condyles, respectively. 

Inclination of the acetabular component was measured using 

radiograph of anteroposterior view of pelvis with bilateral hip 

joint in supine position. The angle of the abduction 

component of acetabulum was measured with respect to a 

horizontal line through the bottom edge of the teardrops as 

recommended by Sutherland et al.[19] In order to minimize 

inter-observer variability, a single investigator performed all 

of the measurements 

 

Inclusion Criteria  

1. THR done during study period and within last 3 years  

2. Both unilateral and bilateral THR patient. 

3. Patients willing for follow-up 

 

Exclusion Criteria  

1. Patients with Knee Ankylosis 

2. Patients with Severe Spine Kyphosis 

3. Pregnant Mothers  

4. Patient who underwent trauma to the operated side 

recently. 

5. Patient with severe co-morbidities. 

6. Patients not willing for study and follow up 

 

Results 

 
Table 1: Gender distribution 

 

Gender Number of patients Percentage 

Male 11 55 

Female 9 45 

 

 
 

Chart 1: Gender distribution 

 
Table 2: Age distribution 

 

Variable N Min Max Mean Std. Deviation 

Age 20 23.00 66.00 49.65 9.467177 

 
Age (in years ) No. of patients Percentage 

20 - 30 1 5 

31 - 40 1 5 

41 - 50 10 50 

51 - 60 5 25 

61 - 70 3 15 

Total 20 100 

 

 
 

Chart 2: Age distribution 
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Table 3: Laterality 

  

Side No. of patients Percentage 

Left 11 55 

Right 9 45 

 

 
 

Chart 3: Laterality 

 
Table 4: Modified Harris Hip Score 

 

Variables N Min Max Mean S. D 

HHS 20 78.00 92.00 88.45 3.3791 
 

Modified HHS Score No. of patients Percentage 

Excellent 90 - 100 10 50 

Good 80 - 89 9 45 

Fair 70 - 79 1 5 

Total  20 100 

 

 
 

Chart 4: Modified Harris Hip Score 

 
Table 5: Acetabular cup anteversion 

 

Variables N Min Max Mean S. D 

Acetabular cup anteversion 20 10.4 29.7 20.95 5.468 
 

Acetabular cup version [deg] No. of patients Percentage 

10.0 - 12.5 1 5 

12.6 - 16.5 4 20 

16.6 - 22 7 35 

22.1 - 25 3 15 

>25 5 25 

Total 20 100 

 

 
 

Chart 5: Acetabular cup anteversion 

Table 6: Pain 
 

Pain No. of patients Percentage 

No pain 18 90 

Mild pain 2 10 

 

 
 

Chart 6: Pain 

 
Table 7: Limping 

 

Limp No. of patients Percentage 

No limp 18 90 

Moderate limp 2 10 

 

 
 

Chart 7: Limping 

 
Table 8: Complications 

 

Complication No. of patients Percentage 

Dislocation of hip Nil 0 

Nil 20 100 

 
Table 9: Indications in our study 

 

Indications No. of patients Percentage 

Neck of femur fracture 6 30 

Avascular necrosis 4 20 

Non union neck of femur fracture 4 20 

Osteoarthritis 4 20 

Others 2 10 

Total 20 100 
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Chart 8: Indications in our study 

 

Discussion 

To avoid impingement, dislocation, wear rates, it is very 

important to understand the implant factors and pelvic 

anatomy in optimal cup positioning and it is very difficult and 

challenging in defining the optimal cup positions.  

Acetabular cup should be placed and checked in all sagittal, 

coronal and axial planes. The lever arm forces and the joint 

reaction force are affected in extreme mediolateral positions. 

For stability and survival of implant it is very important in 

proper placement of components. Position of the patient, 

pelvic orientation, Increased BMI, surgical approach, surgeon 

experience, inaccuracy, and inadequacy of mechanical guides 

are certain factors influencing the cup position. [20] 

 

Why Posterior Approach  

Woo (1982) [29]; Paterno (1997); Li (1999) reported- “The 

posterior approach is usually considered, because it is easy to 

perform, less extensive tissue dissection, which gives shorter 

duration of operation timing, and blood loss will be minimum. 

During the procedure, exposure of the femur is good so that 

the risk of femoral fracture is reduced Since the abductor 

muscles are not dissected, problems with gait are less 

associated. However, visualising the acetabulum intra 

operatively is more difficult, increased dislocation rates are 

main drawbacks.  

Patients over 7-23% often suffer from persistent lateral thigh 

or hip pain Post-operatively [21]. Persistent pain due to 

impingement [22], dislocation [24], and liner fracture [23] is 

mainly due to improper acetabular positioning. These 

unexpected results lead to dissatisfaction in patients after a 

total hip arthroplasty.  

 

Impingement: Acetabular component which is not covered 

by bone of the pelvis resulted due to retroversion or 

lateralization of component may act as risk factor for 

iliopsoas impingement [25]. A cup inclination of 45° to 55° has 

been recommended to avoid impingement post operatively. 

Impingement, clinically recorded as maximum flexion-

extension, abduction –adduction and axial rotation of the 

femur. To rule out the impingement, the patient must not feel 

pain in all the above mentioned movements. 

 

 
 

Fig 2: Acetabular cup orientation 

 

Dislocation 

Lewinnek et al. after studied nine dislocations originally 

defines acetabular cup safe zone as 15±10 degrees of 

anteversion and 40±10 degrees of inclination [24]. This “safe 

zone” gained popularity and has been scrutinized by many 

surgeons [26]. The so called proper position of acetabular 

component discussed in older studies and literature are mainly 

based on dislocation rates [27]. 

Toshinori Masaoka, Kengo Yamamoto, Takaaki Shishido, 

Yoichi Katori: [28], According to this author, study of hip 

dislocation after total hip replacement, dislocation rate is 

mainly decided by the acetabular cup version and is more 

important in achieving the stable hip joint. 

 

Functional outcome 

In our study for patient functional outcome score, Lewinnek’s 

“safe zone” does not play any significant role. There are no 

studies on functional outcomes of patients that show any 

correlation of cup positioning in “safe zone”. The functional 

outcome of acetabular component positioning in Total Hip 

Arthroplasty on patient satisfaction has not been studied yet. 

Patient functional outcome scores are clinically good in our 

study within the cup positions studied. 

In our study it was found that there is significant difference in 

functional outcome with changes in CT-anteversion values. 

Many studies have proved that ideal cup anteversion is 

essential and critical for preventing impingement 

phenomenon, dislocation, accelerated wear and longevity of 

implant. 

In our study of 20 patients, it was found that 10 patients had 
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excellent, 9 patients had good and one patient had fair 

outcome based on Modified Harris Hip Score. 

In our study of 20 cases, 11 were male and 9 were female. 

The mean age of patients in our study was 49.65 and were 

followed for a period of 6 months. The mean postoperative 

Harris Hip Score was 88.45. Mean cup anteversion is 20.95. 

All were found to lie within the safe zone as proposed by 

Lewinnek et al. [18]. The dislocation rate is zero. 

 

Conclusion 

Total Hip Arthroplasty in various indications brings about 

definite functional improvement as well as pain relief, 

increased range of movement with good functional 

improvement in various patients. The surgical approach 

utilised also plays a very important role in preventing various 

complications. Surgeon expertise is also a must to deal.  

Beside all these factors, Acetabular component placement 

plays a significant role in excellent functional outcome and 

prevention of complications. Primary Total Hip Arthroplasty 

is an emerging trend with better clinical and functional 

outcome with the newly available modular implants and better 

surgical techniques. All the components were placed within 

the Lewinnek safe zones and the outcome resulted finally is 

excellent with zero dislocation rate. The good functional 

outcome for the patients with an average modified Harris Hip 

Score of 88 proves that the acetabular cup placement is very 

essential in all Total Hip Arthroplasty. 

 

Case Illustration 

A 50 Year old male - Avascular Necrosis of Femur head- Left 

Hip 

 

 
 

Fig 3: Pre Op X-ray 

 

 
 

Fig 4: Post Op X-ray 

 

 

 
 

Fig 5: Acetabular Anteversion 

 

 
 

Fig 6: Femoral Anteversion 

 

 
 

Fig 7: Follow up 
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