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Abstract 

Background: The failed treatment of acetabulum, neck femur and intertrochanteric femur ultimately leads to either non-union or mal- union or osteoarthritis of the hip. The operative treatment options for these failed hips are either resection or valgus osteotomy or salvage hip Arthroplasty [1-6]. The purpose of this study is to evaluate the functional outcomes, technical problems, and complications associated with total hip arthroplasty as a salvage procedure for failed hips.

Method: This retrospective study includes 30 patients who underwent total hip arthroplasty between 2005 to 2010, who had a failed hip in the form of nonunion, mal-union, implant failure or osteoarthritis secondary to conservatively treated fracture neck femur, acetabulum fracture, and intertrochanteric femur fracture. Preoperative and postoperative Harris Hip Score was used to compare functional outcomes. Paired t-test of significance was used for analysis.

Results: Seventeen males and 13 females with mean preoperative Harris hip score of 37.32 and 75.74 at 6 months postoperative. There was statistically significant (p<.05) increase in the functional outcome of treatment, with decreased hip pain on weight bearing, gain in walking distance, doing daily activities like climbing staircase, gain in the range of motion.

Conclusion: In conclusion, despite being a technically demanding nature of the procedure, salvage total hip arthroplasty is an effective reconstruction option for failed treatment of proximal femur fractures. The problems associated include difficult exposure, difficult cement pressurization due to leakage through the holes, stem subsidence, increased risk of postoperative infection, peri-prosthetic fractures, increased risk of dislocation, wound-related complications.
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Introduction

Most intertrochanteric hip fractures can be treated successfully with internal fixation [7]. Nevertheless, in a small percentage of patients, the fracture fails to heal because of the initial fracture pattern, comminution, suboptimal fracture fixation, or poor bone quality [8,9]. Although union rates as high as 100% have been reported in association with well-reduced, stable fractures that were treated with ideal implant placement, failure rates of as high as 56% have been noted with certain problematic fracture patterns or due to inappropriate fixation [8,10]. Similar is the case with fracture neck of femur in which failure of blood supply can lead to a vascular necrosis of femoral head.

Acetabular fractures are associated with damage to the femoral head and acetabular cartilage, labral injuries, and possible disruption of the femoral head blood supply. It can lead on to potentially irreparable complications like post-traumatic arthritis and femoral head osteonecrosis [11,12]. These failed treatments ultimately lead to non-union, mal-union or osteoarthritis of the hip. Apart from a non-operative treatment for very infirm patients, the main treatment options for these failed hips are either resection or valgus osteotomy or salvage hip Arthroplasty [1-6]. The purpose of this study is to evaluate the functional outcomes, technical problems, and complications associated with total hip arthroplasty as a salvage procedure for failed hips.

Materials and Methods

This is a retrospective analysis conducted after the approval of institutional review board by identifying cases of total hip arthroplasty done between the periods of 2005 to 2011. The inclusion criteria for the study was


i.	Age >18 years 

ii.	Patients who underwent non-operative or operative treatment for either fracture neck of femur or intertrochanteric femur fracture or acetabulum fracture

iii.	Treatment failure due to either non-union, mal-union, implant failure, screw back out, or osteoarthritis of the hip

iv.	Patients who underwent total hip arthroplasty as a salvage treatment) minimum follow-up of 6 months. Those not fitting the inclusion criteria were excluded from the study.



From the computerized database of the institute, we identified 30 patients (17 male and 13 female) with a mean age of 49 years (range 36 to 60years).

Informed consent was obtained on from all individual participants included in the study. Out of 30 cases, 18 cases were of fracture neck femur, 5 patients had intertrochanteric femur fracture and 7 had acetabulum fracture. Of the 18 cases of neck femur fracture, 3underwent conservative treatment, 8 had Austin Moore prosthesis, 3 had compression screws, and 4 had a dynamic hip screw. Of the 5 cases with an intertrochanteric femur fracture, 2 underwent non-operative management, and 3 had a dynamic hip screw. Of the 7 cases were acetabulum fracture, 2 had reconstruction plates and 5 underwent nonoperative management. Preoperatively each case was analyzed clinically with pain severity, range of motion testing, and the limit of ambulation and true limb length discrepancy as per the standard protocol for the hospital. 
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Figure 1:    
a. Antero-posterior radiograph showing failed internal fixation with an osteoporotic bone on the right side.
 b. Post-operative radiograph with total hip arthroplasty with tension band wire for greater trochanter.



Photographs with maximum possible range of motion at hip and walking videos of patient who could walk were taken. Templates were used to find out the appropriate size of the implants. Radiographs were studied and cause for failure was analyzed and templating was done. All cases were operated from posterolateral approach. Calcar resting design was used in all the 30 cases. Cement-less femoral component was used in 12 cases and cemented femoral component was used in 18 cases. A single acetabular screw was used in 20 cases for added stability mainly in osteoporotic patients. Implants were chosen considering patient's age, the quality of bone and surgeon's clinical judgment (Figure 1).

During the surgery, minimum of 5cm gap was left between the new incision and the old scar when using a different approach. Technical difficulties faced during surgery were difficult dissection due to excess fibrous tissue in previously operated cases and difficulty in removal of the previous implant. Careful reaming of the acetabulum was done in cases of old acetabulum fracture. The previous implant used for acetabulum fracture was not removed in 1 case. Standard post-operative regimen for antibiotics and wound care was followed.

All patients were followed up every month for initial 6 months and every 6 months thereafter. The average follow-up was 14 months (range 12 to 36 months). At each follow-up, each patient was analyzed clinically and radiographically. Clinically, pain, local wound examination, range of motion examination was done. Radiographs were used to assess implant position, osteopenia around the implant and peri-prosthetic fracture. At the 6th month of follow-up each patient was given a questionnaire and patients all clinical parameters were noted down. Harris hip scores were used comparing preoperative and postoperative outcomes [13]. A paired t-test of significance was used to compare the data utilizing IBM SPSS Statistics version 23 (IBM Corporation; Armonk, New York).

Results

Thirty patients (17 male and 13 female) with a mean age of 49 years (range 36 to 60 years) were included in the study. Out of 30 cases, 18 cases were of fracture neck femur, 5 patients had intertrochanteric femur fracture and 7 had acetabulum fracture. The mean preoperative Harris hip score was 37.32 and mean postoperative score at 6 months' follow-up was 75.74. 17 cases (56%) cases had a fair outcome (scores 70-79), 9 cases (30%) had good outcome (scores 80-89) and 4 cases (14%) had poor outcome (scores < 70). There was a statistically significant improvement in the post-operative functional outcomes compared to the preoperative outcomes (p<.001). Before the salvage hip arthroplasty, all patients had moderate to severe pain in the hip with passive range of motion. 
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Figure 2:    
a. Antero-posterior radiograph showing failed fixation for neck femur fracture with cutting out of compression screws.
 b. Antero-posterior radiograph showing cement-less total hip arthroplasty with 3 cerclage cable for (Vancouver type A) peri-prosthetic fracture at 6 months follow up.




Out of the 30 patients, 26 were able to walk with support with while 4 were unable to walk. At the end of 1year, 27 (90%) of 30 patients had no pain or mild pain and 3 had moderate to severe pain. 28 (93%) of 30 patients were able to walk without support. 27 (90%) patients were able to climb staircase with or without support. Complications included 2 cases of superficial wound infection which resolved with intravenous antibiotics. 1 patient developed peri-prosthetic fracture (Vancouver type A) and was re-operated with 3 cerclage cables were used (Figure 2).

Discussion

Pain and limited ambulatory capacity are the most common difficulties faced by patients with failed hips. Hip arthroplasty has been reported as one of the best salvage procedure for the treatment of failed hips in the literature [1-4,14-23]. A recent systematic review suggests that patients may obtain a similar functional outcome to primary THA if they opt for fixation first and subsequent failure requires revision to salvage THA [14]. However, failed initial treatment may have a major psychological impact on patients [14,24]. Failed hips present difficult and unique challenges to the orthopedic surgeons. The problems associated with salvage arthroplasty include difficult exposure, difficulty during cement pressurization due to leakage through the hole after removal of the previous implant, stem subsidence, increased risk of postoperative infection, peri- prosthetic fractures, increased risk of dislocation and prosthetic failure [14,25]. It has been reported that there is a statistically significant lower five and ten-year implant survival when total hip arthroplasty was done as salvage procedure compared to as primary procedure [18].

In this series, the main reasons for failure of internal fixation were cutting and backing out of screws and impingement over the acetabular walls in cases where compression screws were used due to early weight bearing and inappropriate initial fixation. A vascular necrosis of femoral head was seen in 12 out of the 15 cases of failed neck femur fractures. Secondary osteoarthritis with pain and restricted range of motions was the main indication for total hip in an acetabular fracture in our series. In this study, the average preoperative Harris hip score was 37.32 and average postoperative score at 6 months follow-up was 75.74. 17 cases (56%) cases had a fair outcome, 9 cases (30%) had a good outcome and 4 cases (14%) had a poor outcome. At the end of 1 year, 27 (90%) of 30 patients had no pain or mild pain and 3 had moderate to severe pain. 28 (93%) of 30 patients were able to walk without support. 27 (90%) patients were able to climb staircase with or without support. These results are comparable to those in found in the literature [16,17,19,26].

We recommend doing a complete set of investigations and a through radiographic analysis to find out the causes of failure and to rule out infection which can affect the decision making of the type of surgery. Technical challenges are expected and which include difficult dissection, excessive blood loss, and difficult implant removal with a possibility of intraoperative fractures at the previous screw holes, difficult cementing procedure. We recommend keeping a complete set for implant removal for specific previous implant and insertion of bone plugs or cementing plugs in order to avoid spilling of cement while pressurizing the femoral stem. Post-operative wound care is of utmost important to avoid infection. Apart from the operative difficulties, patients are expected to have financial and psychological burden due to multiple surgeries and longer postoperative hospital stay. It has also been reported that the salvage arthroplasty procedure itself costs more than the primary arthroplasty procedure [27]. The strength of our study includes patients of wide age group ranging from 36years to 60years. The limitations of this study include itsretrospective nature and have a relatively short average follow-up of 14 months.

Conclusion

In conclusion, despite being a technically demanding nature of the procedure, salvage total hip arthroplasty showed good durability and functional outcomes and is an effective reconstruction option for failed treatment of proximal femur fractures. The problems associated with salvage arthroplasty include difficult exposure, difficulty during cement pressurization due to leakage through the hole after removal of previous implant, stem subsidence, increased risk of postoperative infection, peri- prosthetic fractures, increased chance of dislocation, prosthetic failure, wound-related complications, and increased hospital stay apart from the psychological and financial burden on the patients.
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