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Background: Revision as well as primary Arthroplasty with proximal femoral replacement has 

increased a lot in recent time. Due to increasing surgery rate the complication rate also increases 

and the main concerning thing in Proximal femur replacement Arthroplasty (PFRA) is rate of 

dislocation. Hip stability in Arthroplasty is multifactorial like cup position, abductor function 

capsular repair. In PFRA the dislocation rate is high due to absent or weak abductor function, so cup 

position plays an important role in reducing dislocation rate in such cases. Methods: This 

prospective longitudinal study was conducted at department of orthopaedic surgery, Ghurki trust 

and teaching hospital, Lahore on those patients that had proximal femoral replacement arthroplasty 

either as primary surgery or revision surgery through standard Hardinge Approach, the cup position 

in term of Inclination and Ante version was measured postoperatively on x-ray and patient was 

followed for 12 weeks for any dislocation. Results: Our study comprised of 42 patients having 

71.4% male and 28.6% female. The mean inclination was 41.23°, ranging from 21–67°, and the 

mean ante version was 16.43°, ranging from 4–40°. The dislocation rate was 21.42% and the 

inclination in dislocated patients was 44.05±9.02° and ante version was 17.44±6.42°. While, the 

inclination in non-dislocated group was 39.5±10.69° and ante version was 16.43±7.37°. 

Conclusions: Our study concludes that proper cup version and a more horizontal cup inclination 

plays a major role in preventing dislocation even in the absence of abductors in proximal femoral 

replacement arthroplasty. 
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INTRODUCTION 

As a result of the ongoing increase in life expectancy 

and the growing practice of performing total hip 

arthroplasty (THA) in younger, more physically active 

patients, there has been a notable escalation in the 

number of THA procedures.1 This surge is expected to 

lead to a proportional increase in both primary revision 

and subsequent re-revision rates. Projections indicate 

that, during the period spanning from 2005 to 2030, 

there will likely be a substantial rise of approximately 

137% in the proportion of THAs requiring revision 

procedures.2  

Revision total hip arthroplasty (THA) is a 

substantial component of the surgical procedures 

conducted at advanced referral centres specializing in 

hip surgery. A significant portion of these cases 

presents formidable challenges, particularly 

concerning the restoration of structural bone integrity, 

which has been compromised by prior hip arthroplasty 

and subsequent implant loosening. Strategies 

employed for addressing femoral reconstruction in 

cases of proximal bone loss have encompassed the 

utilization of extensively porous-coated stems, aiming 

to secure stable fixation within the distal region of the 

femoral diaphysis.3,4 

There are many complications of THA but 

Hip Dislocation is one of most common complication 

after Total Hip Arthroplasty (THA). In patient with 

proximal femoral replacement arthroplasty (PFRA), 

stability is difficult to achieve and can lead to 

dislocation more frequent than normal THA.5 

Abductors and cup position are the main factors in hip 

stability after THA as studies suggest that decrease in 

muscle strength of Abductors causes THA 

dislocation.6 

PFRA is a technically very demanding 

procedure performed in territory care referral centres 

only, because of high expertise and less patients the 

surgery is performed rarely in few centres of Pakistan. 

Only 1 study with 19 patients was previously 

conducted in Pakistan with PFRA.5 

The aim of this study was to find out 

dislocation rate in proximal femoral replacement 

arthroplasty and its association with cup position. 
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MATERIAL AND METHODS 

This prospective longitudinal study was conducted 

from 13th December 2023 to 12th August 2024 in 

department of orthopaedic surgery Ghurki Trust 

Teaching hospital, Lahore. Consecutive sampling 

technique was used and all patients who underwent 

proximal femoral replacement arthroplasty and met 

inclusion criteria were included. A standard 

Hardinge Approach was used, after dissection the 

proximal femur along with greater trochanter (GT) 

was cut or GT with attached muscles was spared 

depends on the case, the abductors were marked 

with vicryl, the femur stem was reamed and 

prepared, the Acetabulum was exposed and 

prepared. AK medical Implant was placed in ideal 

position as per Lewinnek safe zone.7 Abductors 

were reattached to the implant using vicryl, or GT 

with attached muscles fixed to the implant, stability 

was checked and wound was closed in reverse order. 

Depending on bone status (osteoporosis and 

osteopenia), cemented or cement-less implant was 

used with simple cup metal on poly system.  

After approval from hospital ethical 

committee, data was collected after applying strict 

inclusion and exclusion criteria. Inclusion criteria 

was defined and all patients of both gender with 

minimum age of 30 years who underwent proximal 

femoral replacement arthroplasty as primary or 

revision surgery were included in this study. 

Patients with active infection, bipolar 

endoprosthesis, house hold ambulant with normal 

acetabulum, lost to follow-up and not consenting to 

participate in study were excluded. Old age was not 

an exclusion factor if they were community 

ambulant.  

After surgery standard x-ray of pelvis was 

taken on the same day once patient got stabilized and 

Post-operative inclination and version of the 

acetabular cup of all the patients were calculated. It 

was done by a single resident orthopaedic surgeon 

to confront bias. Inclination of the cup was 

calculated using standard antero-posterior 

radiograph and ante-version was calculated using 

Liaw method.8 In this method 2 lines are drawn, line 

AB across the maximal diameter of the elliptical 

femoral neck cross-section and for line CD, point “C” 

is determined which is midpoint of line AB and then 

perpendicular line to line AB is drawn and angle β is 

calculated and then femoral version is calculated on 

formula, i.e., ¼ inverse sine tan (β) as shown in Figure-2. 

Patients were followed for 12 weeks for any 

atraumatic dislocation. All the data from patient 

including demographic to 12 weeks’ follow-up was 

recorded on a predesigned questionnaire. Data was 

analysed using SPSS 23. Qualitative variables like 

age were described as mean+ standard deviation 

 

 
Figure-1: Preop x-ray and postop x-ray of 

Proximal femoral replacement arthroplasty. 

 
Figure-2: Liaw method of Ante version 

calculation13 

RESULTS 

Total patient in our study was 42 with majority of 

patients were male 30(71.4%) and 12(28.6%) were 

female, and the average age was 53.71±15.23 years. In 

7 patients there was proximal femur tumor, in 5 

patients it was primarily done in trauma due to 

extensive comminution of proximal femur fracture 

unable to reconstruct in 22 patients there was implant 

failure and previous infection leading to proximal 

femoral resection while in 8 patients as revision 

arthroplasty surgery. The dislocation rate was 21.42% 

with 78.57% of patients experiencing no dislocation. 

In terms of cup position, the mean inclination was 

41.23°, ranging from 21–67°, and the mean ante 

version was 16.43°, ranging from 4–40°. 

 Among 9 dislocated hip patients, cup revision 

was done in 4 (9.52%) cases, closed reduction was 

done in 5 (11.9%) cases. Table-2 compares mean 

inclination and ante-version based on demographic 

characteristics. While no statistically significant 

differences were observed in inclination based on 

gender (p=.314) or side (p=.196), the ante-version 

showed no significant variation either (p=.157 and 

p=.122, respectively). This suggests that gender and 

affected side may not be significant factors influencing 

cup position in the context of this study. There is 

significant difference observed in the mean inclination 

angle based on dislocation as p<.05. (Table-3) 
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Table-1: Patient demographic characteristics and 

clinical parameters 
Parameters N % Mean±SD (Range) 

Gender    
Male 30 71.4  

Female 12 28.6  
Age (years)   53.71±15.23 (30–82) 
Side effected    
Right 24 57.14  
Left 18 42.85  
Inclination    41.23±10.39 (21–67)o 

Ante version   16.43±7.13 (4–40)o 

Dislocation    

Yes 9 21.42  

No 33 78.57  

Table-2: Comparison of mean inclination and ante 

version based on demographic characteristics 
 Inclination p-

value 

Anteversion p-

value 

Gender     

Male 40.50±10.39 .314 17.16±7.52 .157 

Female 43.04±10.39 14.65±5.84  

Side     

Left 39.57±10.43 .196 15.00±9.27 .122 

Right 42.53±10.29 17.51±7.80 

Table-3: Comparison of mean inclination and ante 

version based on dislocation rate 
 Inclination p-

value 

Anteversion p-

value 

Dislocation     

Yes 44.05±9.02 <.05 17.44±6.42 .992 

No 39.5±10.69 16.43±7.37  

DISCUSSION 

Safe cup position in primary total hip arthroplasty (THA) 

is controversial as achieving stability and preventing 

dislocation is multifactorial, but it is still important in 

preventing dislocation in THA. In proximal femoral 

replacement arthroplasty with absent or weak abductors 

its position is of utmost importance.  
We assess cup position, i.e., both inclination 

and ante version on a plain x-ray radiograph of pelvis 

with both hip joint visible, ante version was measured 

through Liaw method8 with mean error of 0.96 degrees in 

calculating ante version.  

Our study showed that the mean inclination of 

our cup was 41.23±10.39 which is in normal range of safe 

zone but still there was 21.42% dislocation. Though in 

PFRA the abductor has reduced function as compare to 

Primary THA but the dislocation was observed more in 

safe zone vertical cup which makes cup position an 

important parameter in preventing dislocation. 

In a study conducted by Lubbeke A et al9, they 

observed a dislocation rate of 14% while our study has a 

dislocation rate of 21.42% which is quite high in 

comparison to this study. The high rate of dislocation is 

due to difference in cup system as we use simple cup 

while Lubbeke A et al observed dislocation in dual 

mobility cup system.  

The dislocation rate varies from study to study 

due to difference in population, it ranges from 20-28%. 

Which is comparable to our study.10 while in primary hip 

replacement it ranges from 0.2 to 10%, it is lower than 

proximal femoral replacement arthroplasty due to intact 

abductors function and proximal bone stock.11 

Safe zone for primary THA was defined by 

Lewinnek7 and it is applicable for PFRA. In our study 

mean inclination was 41.23±10.39 and mean ante version 

was 16.43±7.13 while in those patient who had 

dislocation the inclination was 44.05±9.02 and ante 

version was 17.44±6.42. Though it lies within safe zone, 

so in our study those cases that had inclination in the 

upper limit of Lewinnek safe zone dislocated, so a more 

horizontal cup is required to prevent dislocation even in 

the absence of proper abductors. 

Hip abductors play an important role in 

reducing hip dislocation rate as evident from primary, 

though we attached abductors to the implant but we were 

unclear of its functional recovery, measures must be 

taken to gain adequate abductor strength to restore its 

function to maximum.12 

Our study emphasises that new safe zone for 

cup inclination and ante-version be designed for PFRA 

as the standard safe zone which was designed for THA 

does not fully restrict dislocation in such cases and as 

shown by the result that a more horizontal cup 

(39.5±10.69) has lower dislocation rate compare to a 

vertical cup (44.05±9.02) but in normal safe zone. It is a 

gateway for future research on such delicate issue. 

LIMITATIONS 

Though our study highlighted an important aspect 

of dislocation in PFRA, but it has certain 

limitations. Our study had a small sample size with 

less follow-up time. Therefore, a large scale study 

with longer follow-up is required to establish a 

proper safe zone for cup position in PFRA patients 

in previously defined safe zone is required. We also 

calculated the version and inclination on the basis 

of X-ray only due to logistic reasons and to provide 

an alternate to CT in resource constraint settings, a 

CT base study will be more accurate to exclude bias 

and accurate calculation of cup inclination and 

version and heterogeneity of implant.  

CONCLUSION 

It is concluded that the dislocation rate is high in 

PFRA and is more significant in vertical and more 

anteverted cup, even in defined safe zone. Which 

shows that horizontal cup and less anteverted cup in 

safe zone has low dislocation rate even with weak 

or absent abductors.  
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