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Abstract
Background
The management of end-stage hip disease in children and adolescents is a challenging clinical 
problem. While total hip replacement (THR) offers the benefit of improved mobility, this is offset by 
the risk of multiple revisions. Hip arthrodesis remains a salvage option to relieve pain and restore 
function at the cost of hip movement. This study aimed to determine the short- to medium-term 
outcome of hip arthrodesis in paediatric and adolescent patients in a developing world setting.

Methods
All children and adolescents under the age of 18 years who underwent hip arthrodesis between 
2010 and 2014 were included in the study. Measurements included diagnosis, preoperative 
deformity, fusion position, fusion rate and functional outcomes. Our surgery involved transarticular 
compression screw fixation and subtrochanteric osteotomy. Postoperative skeletal traction 
maintained optimal limb position for two weeks, after which spica cast immobilisation was used. 

Results
Nineteen patients (11 female) had hip fusions at a mean age of 12 years (range 5–18). The mean 
follow-up period was 5 years (range 1–8). Most cases were due to end-stage TB arthritis (12/19; 
63%). Other causes were septic arthritis (3/19; 16%); neglected slipped capital femoral epiphysis 
(1/19; 5%); post-traumatic avascular necrosis (1/19; 5%); and idiopathic chondrolysis (2/19; 11%). 
Primary fusion was achieved in 68% (13/19) of cases. Six patients developed complications. 
Complications included adduction drift (3/19), failed fusion (3/19), screw malpositioning (1/19) 
and screw breakage (1/19). Eight reoperations were required in six patients. In two of these 
patients, one additional surgery had to be performed to achieve fusion or correct limb position. 
The mean fusion position was 31° (range 20 to 50) flexion, 2° (range 10 to −10) abduction, and 1° 
(range 10 to −10) external rotation. Mean leg length discrepancy was 1.8 cm (range 0 to 4.5) of 
shortening. All except one patient reported relief of hip pain and satisfaction with the procedure. 

Conclusion
While hip arthrodesis is a technically challenging procedure, high fusion rates and reliable pain 
relief may be expected in these patients. However, complications should be anticipated, and 
reoperation may be required to achieve fusion and an optimal limb position. 
Level of evidence: Level 4
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Introduction
Management of paediatric and adolescent patients with end-stage 
hip arthritis remains challenging, and the trends in management 
have changed over time.1,2 When hip preservation is not possible, 
the treatment options are either total hip replacement (THR) or 
hip arthrodesis. There is limited evidence to support the choice 
of one procedure over the other.3 Hip arthrodesis is indicated as 
a salvage procedure for end-stage hip disease.4-7 The goals of 
hip arthrodesis are a pain-free, stable hip joint that will improve 
function.1 The procedures’ success was first reported in 1894. 
Since then, a variety of fusion techniques and modifications have 

been published, resulting in improved union rates with a decrease 
in complications.8 

Total joint replacement in younger patients has been gaining 
popularity due to the advantage of retained hip mobility and 
potential for improved functional outcomes. However, the risk of 
multiple revisions due to the demand placed on the prosthesis is of 
significant concern.2,9-13 Furthermore, appropriate patient selection 
for THR is crucial. Septic arthritis is a frequent cause of end-stage 
hip disease in children and adolescents. Prosthetic joint infection 
due to reactivation of infection is an additional risk in these patients, 
making hip arthrodesis an attractive alternative.14,15 
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Hip arthrodesis has performed relatively well in the pre-arthroplasty 
era, demonstrating good to excellent long-term functional 
outcomes.16-20 More recently, similar results have been reported.21,22 
The occurrence of adjacent joint degenerative disease is a well-
known long-term complication of hip arthrodesis. Up to 21% of 
patients require fusion takedown and conversion to THR.18-19,23-27 

In the developing world, young patients often present late 
with advanced disease, severe pain and functional impairment. 
Furthermore, the prevalence of infective causes like tuberculosis 
(TB) or septic arthritis is high. In these cases, an abductor-sparing 
hip arthrodesis may be a good option to relieve pain and improve 
function. There is limited data on the outcome of hip arthrodesis in 
children and adolescents, particularly from the Southern African 
region. 

Our study aims to determine the short- to medium-term outcome 
of hip arthrodesis in paediatric and adolescent patients in a 
developing world clinical setting. Our objectives were to determine 
the cause of end-stage hip disease, to measure the fusion position, 
to document the complication rate and report the subjective 
functional outcome in a cohort of children who underwent hip 
arthrodesis.

Materials and methods
We completed a single-centre retrospective descriptive study of all 
children and adolescents, under the age of 18 years, who had a 
hip arthrodesis at our tertiary paediatric orthopaedic unit between 
2010 and 2014. All patients 18 years and younger who underwent 
hip arthrodesis for end-stage hip disease and had follow-up for at 
least one year were included for analysis. All patients who had a 
hip arthrodesis after the age of 18 years and patients with active 
infection of the hip were excluded. 

Patient selection
Patients were considered eligible for arthrodesis following failure 
of non-operative management for unilateral end-stage hip arthritis. 
Failed non-operative treatment was defined as inability to achieve 
or maintain functional position of the hip or inability to control 
pain sufficiently to allow functional activities of daily living. Prior 
to the procedure, active infection was excluded through clinical 
examination, as well as imaging and laboratory investigations.

Surgical technique
An anterior approach (extended Smith-Peterson) was used to 
access the hip joint. This was followed by an anterior hip dislocation 
and acetabular exposure. Mechanical reamers designed for hip 
resurfacing were used to remove the remaining articular surface 
of the acetabulum and femoral head. Once bleeding cancellous 
bone surfaces were obtained, appropriately sized transarticular 
cannulated compression screws were inserted under fluoroscopic 
control in the position of maximal bone contact. A combination 
of autogenic and allogenic bone graft was used in certain cases 
with insufficient femoral bone stock. An additional subtrochanteric 
osteotomy was performed without supplemental fixation. The 
subtrochanteric osteotomy achieved two goals: first, the strain 
of the lower limb on the fusion site was removed. Secondly, 
because optimal bone contact was prioritised at the fusion site, 
the limb could be placed in the ideal functional position through 
the osteotomy site (15–40° flexion, 0–10° abduction and 0–10° 
external rotation).1,6-7,24,28

During the immediate postoperative period, patients were placed 
in skeletal traction for a period of two weeks. This facilitated soft tissue 
healing and wound review, while maintaining the optimal alignment, 
and allowed for some initial soft callus formation. Subsequently a 
hip spica was applied under general anaesthesia and fluoroscopic 

Table I: Patient demographics

Patient Sex  
(Female/ Male)

Hip affected 
(Right/ Left)

Age at fusion 
(years)

Diagnosis Presentation Preoperative  
traction use

1 F R 14 Chronic SCFEi Progressive painful stiff hip No

2 M R 14 Idiopathic chondrolysis Progressive hip pain No

3 F L 10 SAHii Acute pain, non-ambulatory Yes

4 F R 10 Idiopathic chondrolysis Progressive pain limp No

5 M L 16  TB hipiii Progressive pain limp Yes

6 F L 14 TB hip Progressive painful stiff hip No

7 F L 18 TB hip Progressive painful limp No

8 F R 11 TB hip Progressive pain, limp, sinus Yes

9 M L 8 SAH Acute pain, non-ambulatory Yes

10 F L 5 TB hip Progressive hip pain Yes

11 F L 12 TB hip Progressive pain stiff – jog movement No

12 M R 6 TB hip Progressive painful limp Yes

13 M R 14 TB hip Progressive pain, limp ankylosis No

14 F L 9 TB hip Progressive pain, non-ambulatory Yes

15 M R 18 TB hip Hip pain, non-ambulatory Yes

16 F L 14 AVN post-traumatic Progressive hip pain No

17 F R 12 TB hip Progressive hip pain No

18 M L 14 TB hip Progressive hip pain Yes

19 M R 15 SAH Progressive hip pain No

i) slipped capital femoral capital epiphysis, ii) septic arthritis, iii) tuberculosis
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guidance to maintain the desired limb position for a further eight to 
ten weeks. Patients were allowed to mobilise partial weightbearing 
with crutches, as pain allowed. A standardised follow-up schedule 
was maintained involving clinical and radiological review at two 
weeks, six weeks and three months, three months, six months 
and yearly, thereafter. The spica was removed at ten to 12 weeks 
postoperatively and union of the subtrochanteric osteotomy was 
confirmed clinically and radiologically. 

Data collection
Demographic and clinical data were collected and analysed. 
Data points included age, sex, initial diagnosis, side affected, 
preoperative position of the hip (degree of flexion, abduction, 
rotation) and leg length discrepancy. The leg length and alignment 
were assessed in the supine position with the pelvis squared. The 
amount of hip adduction/abduction can be measured as compared 
to the non-arthrodesed hip. With addition of the Thomas test, the 
amount of flexion was obtained. The true leg length discrepancy 
was measured while placing the limbs in identical positions. 
Outcome measurements included complications, reoperation, 
fusion rate, final fusion position and patient satisfaction. All 
secondary procedures were analysed to determine their indications 
and subsequent outcome. Clinical fusion was defined as no pain 
or movement at the hip on clinical examination. Radiological fusion 
was categorised as either definite fusion (trabecular lines crossing 
fusion site and clinically fused), probable fusion (no trabecular 
lines crossing, but no lucency around the screws and no change in 
position on serial X-rays and clinically fused) or failed fusion (lucent 
zone across fusion site, with lucency around screws and change 
in position on serial X-rays; along with movement or pain at the hip 
on ambulation or examination). 

The final functional outcome was conducted in person or by 
telephonic interview. The components assessed included pain 
of the fused hip, ipsilateral knee joint, contralateral hip and the 
lumbar spine. Limitations in sitting and walking were also recorded 
including the use of assistive devices. An excellent functional 
outcome was defined as no associated pain and limitations in 
the activities of daily living (sitting and walking). A good functional 
outcome was defined as adjacent joint pain with some limitation in 
activities of daily living. Poor functional outcome was defined as 
pain of the fused hip with or without adjacent joint pain that was 
associated with functional limitation (e.g. use of assistive device or 
inability to sit for a prolonged period). 

Statistical analysis was performed using jamovi version 1.2.18.0 
open-source software.29 Continuous 
variables were reported as means with 
ranges, and categorical variables as number 
and percentages. Differences in continuous 
variables were compared with the use of 
the unpaired t-test or the Mann-Whitney U 
test (depending on the distribution of the 
data). Categorical data was compared using 
the Fisher’s exact test (if any expected cell 
count was below 5) or the chi-squared test 
(if no cell count below 5). All tests were two-
sided and the level of significance was set at  
p < 0.05. Binomial logistic regression 
analysis was used to determine odds 
ratios (ORs) and 95% confidence intervals  
(95% CI).

Results
Nineteen patients (11 females) were 
included in the study from a total of  

Table II: Outcome measures

Variable
Immediate 

postoperative
Final  

follow-up

Hip positioni

   Flexion (degrees) 43 (30 to 50) 31 (20 to 50)

   Abduction (degrees) 8 (15 to −10) 2 (10 to −10)

   External rotation (degrees) 3 (10 to −10) 1 (10 to −10)

Leg lengthsi

   Shortening (cm) 1.6 (1 to 2.5) 1.8 (0 to 4.5)

Unionii

   Definite union – 13 (68%)

   Probable inion – 3 (16%)

   Non-union – 3 (16%)
i) mean (range), ii) n (%)

Figure 1. AP radiograph of the pelvis of a 15-year-old girl presenting 
with a ‘mortar and pestle’ type tuberculosis of the right hip. Features of 
secondary degenerative joint changes are evident (decreased joint space 
and osteophyte formation superolaterally, with subchondral sclerosis of 
the acetabulum and femoral head, and joint irregularity). 

Figure 2. Preoperative clinical picture of a 14-year-old boy demonstrating a) fixed flexion deformity; 
and b) adduction contracture of the left hip

a

b
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22 patients who underwent hip arthrodesis (Table I). Two patients 
were lost to follow-up within the first year following surgery and 
subsequently excluded. One patient with active bacterial septic 
arthritis was also excluded. The mean age at surgery was 12 years 
(range 5–18). 

The causes of end-stage hip disease were TB of the hip in 63% 
(12/19) (Figure 1); septic arthritis in 16% (3/19); 11% (2/19) due to 
idiopathic chondrolysis; and the remaining two cases were due to 
post-traumatic avascular necrosis (5%) and complicated slipped 
capital femoral epiphysis (5%), respectively.

Progressive, chronic and debilitating hip pain was the presenting 
complaint in 84% (16/19) of patients. This pain was associated with 
variable degrees of hip stiffness and deformity. With regard to the 
mean fixed flexion deformity, the data available in 16 patients was 
44° (range 20–70). For the mean adduction contracture, the data 
available in 13 patients was 16° (range 5–30) (Figure 2). For the 
true leg length discrepancy, the data available in six patients was a 
mean of 3 cm (range 2–5). Preoperative skeletal traction was used 
in 47% (9/19) in an effort to improve limb position. 

Transarticular fixation comprised two half-threaded compression 
screws in 18 cases (Figure 3). A single screw was used in the 
remaining case. The intended limb position was maintained in a 
hip spica until clinical and radiological healing of the osteotomy 
site was evident at 10–12 weeks postoperatively. The mean limb 
positions obtained immediately out of hip spica were: 43.3° flexion, 
8.3° abduction, 2.5° external rotation with an apparent LLD of  
1.6 cm (Table II). 

The mean follow-up time was five years (range 1–8). Definite 
fusion was obtained in 68% (13/19) of patients (Figure 4), probable 
fusion in 16% (3/19) and the remaining 16% (3/19) developed a 
failed fusion after the initial fusion procedure (Figure 5).

The complication rate was 32% (6/19). The complications  
(Table III) included flexion and adduction drift (3/19), failed 
fusion (3/19), screw malpositioning (1/19) and screw breakage 
(1/19). There were no non-unions of the subtrochanteric femoral 
osteotomies. Eight reoperations were required in six patients. In 
two of these patients, one additional surgery had to be performed 
in each patient to achieve fusion or correct limb position. 
Reoperations included valgus and extension osteotomies (3/8) 
for flexion and adduction drift; debridement and autologous bone 
grafting (3/8) for failed fusion; screw reposition (1/8) for screw 
malposition; and lastly revision surgery with plate osteosynthesis 
(1/8) for failed fusion with screw breakage. 

Subgroup analysis revealed that the quality of fusion was 
associated with the need for reoperation (p = 0.003). Five out 
of six patients that developed complications and subsequently 
underwent reoperation were either classified as probable fusion 
(2/5) or as a failed fusion (3/5).

At final follow-up, hip fusion was achieved in all patients 
(19/19). The mean hip position at last follow-up was 31° flexion  
(range 20–50), 2° abduction (range 10° abduction to 10° adduction) 
and 1° external rotation (range 10° internal rotation to 10° external 
rotation. The mean apparent LLD was 1.8 cm (range 0–4.5)  
(Table II). 

Figure 3. Perioperative images a) demonstrating patient positioning and skin marking for the 
planned incisions – the extended Smith-Petersen approach to the hip and straight lateral incision 
for the subtrochanteric osteotomy; b) the superficial dissection of the extended Smith-Petersen 
approach, with care to be taken in identifying and protecting the lateral femoral cutaneous (LFC) 
nerve; c) intraoperative AP fluoroscopic image confirming the appropriate screw length and 
placement, transarticular compression and subsequent subtrochanteric osteotomy;  
d) postoperative transtibial skeletal traction to allow initial soft tissue healing and to position limb 
in an optimal alignment

a b c

d

Table III: Summary of patients with complications

Patient Sex
Age 

(years)
Aetiology Complication Intervention

Time to reoperation 
(months)

1 Female 14 SCFE Adduction deformity Valgus derotation osteotomy 45

2 Female 10 SA hip Failed fusion Revision surgery, bone graft and refixation 10

3 Male 8 SA hip Failed fusion with screw breakage Revision surgery, bone graft and refixation 24

4 Female 5 TB hip Screw malposition Screw revision 5

Adduction deformity Valgus derotation osteotomy 29

5 Male 6 TB hip Failed fusion Revision surgery, bone graft and screw refixation 2

Failed fusion with screw breakage Revision surgery and refixation with dynamic hip 
screw 51

6 Female 9 TB hip Adduction deformity Valgus derotation osteotomy 29

SCFE: slipped capital femoral capital epiphysis; SA: septic arthritis; TB: tuberculosis



Page 223Mniki TA et al. SA Orthop J 2021;20(4)

All but one patient was free of hip pain at final follow-up. This 
patient experienced pain of the fused hip with long distance 
walking and when sitting for more than an hour. The same patient 
also reported ipsilateral knee and lumbar pain. A contributing factor 
to the symptoms may have been the leg length discrepancy of  
3 cm. The clinical outcomes were reported to be excellent in 16 
patients and good in three patients. In the three patients with good 
results, the average apparent leg length discrepancy was 3.5 cm 
(range 3–4). This was managed with a shoe raise. No lengthening 
procedures or epiphysiodesis were performed.

We found increased odds for complications (odds ratio [OR] 1.5, 
95% CI 1.1 to 2.3, p = 0.028) and the need for reoperation (OR 
2.07, 95% CI 1.1 to 3.9, p = 0.022) in patients of younger age. 
We were unable to demonstrate an association between the cause 
of end-stage hip disease and the development of complications  
(p = 0.322) or the need for reoperation (p = 0.240).

Discussion
The management of children and adolescents with end-stage 
hip disease remains a major challenge for orthopaedic surgeons. 
There is limited data available regarding the outcomes of hip 
arthrodesis in the developing world where patients often present 
late with more advanced disease and where infectious causes are 

common.4,7,30 Our study aimed to determine the short- to medium-
term outcome of hip arthrodesis in children and adolescents in a 
developing world clinical setting. 

Hip arthrodesis remains a treatment option in children and 
adolescents presenting with unilateral end-stage hip disease 
with contraindications for joint preservation and replacement 
surgery.1,4-7,22 Post-infective and post-traumatic hip arthrosis have 
been identified as the leading indications for hip arthrodesis. Post-
infective causes account for up to 75%, and trauma for up to 47% 
of cases.18,22-23,30 In keeping with these findings, 79% of our cases 
were the result of previous TB or septic arthritis. Two cases were 
due to idiopathic chondrolysis, and the remaining two cases were 
due to avascular necrosis following a neck of femur fracture, and 
chondrolysis following a slipped capital femoral epiphysis.

The indications for hip arthrodesis are debilitating hip pain 
and deformity due to end-stage hip disease when conservative 
management fails. The goal of hip arthrodesis is to obtain a pain-
free hip in a functional position.1,6-7,31-33 In our series, 16 of the 
patients presented with debilitating pain that was associated with 
hip deformity (fixed flexion deformity, adduction contracture and 
leg length discrepancy). 

The ideal functional fusion position is still an area of debate with 
conflicting recommendations.1,4-8 The current recommended position 
of the limb is 15–40° of flexion, 0–10° of abduction or adduction, 
and 0–10° external rotation.1 In our series, the final fusion position 
achieved was in keeping with these recommendations, with 31° 
flexion, 2° abduction and 1° of external rotation. Iobst and Stanitski 
showed a greater degree of hip flexion (average 30°) was important 
in achieving a rhythmic gait and to facilitate sitting.5 On the other 
hand, Karol et al. noted a better gait pattern with a lesser degree of 
flexion of between 20° and 25°.26 Benaroch et al. demonstrated that 
slight abduction was necessary to compensate for the progressive 
adduction drift.24 However, Duncan et al. showed that any amount 
of abduction was associated with later knee varus deformity and 
instability and recommended neutral abduction-adduction.34 There 
appears to be consensus that internal rotation should be avoided 
to prevent interference with the opposite limb during walking.1 
The mean leg length discrepancy in our patient group was  
1.8 cm. Symptomatic leg length discrepancy above 2 cm was 
treated with a shoe raise. Leg length discrepancy above 4 cm may 
require a staged femoral lengthening but was not required in any 
of our cases.1 

Multiple surgical techniques are described in the 
literature.1,4-8,27,32-38 The options include internal fixation with 
transarticular screws (e.g., cannulated compressing screws 
or dynamic hip screw system) or extra-articular fixation (e.g., 
cobra plate, low-contact dynamic compression plate). In the 
transarticular technique with compression screw, the use of a 
supplementation external fixation (e.g., AO modular Ex-Fix) is also 
described.28 Cobra plates were designed to address high rates of 
pseudarthrosis seen with transarticular techniques by providing a 
rigid internal fixation. These plates, however, damage the abductor 
mechanism, making later conversion to a THR challenging.37,38 
The use of external fixators is frequently complicated by pin-track 
infections and knee stiffness.28,36 The procedure we preferred for hip 
arthrodesis has the following potential advantages: transarticular 
compression, sparing of the abductor muscles, and preservation 
of both bone stock and the vascular supply of femoral neck and 
head. The disadvantages include the prolonged hospital stay and 
cumbersome spica cast immobilisation. The potential benefits and 
drawbacks of performing a subtrochanteric osteotomy also need 
to be considered. Subtrochanteric osteotomy potentially increases 
the chances of union of the arthrodesis by decreasing the length of 
the lever arm and the resulting strain at the fusion site. Furthermore, 
as the hip is positioned in the optimal position to achieve union, 

Figure 5. Postoperative AP radiographs a) demonstrating probable fusion, 
evident with a clear lucent zone at the fusion site; however, no lucency 
around the screws and clinically pain-free; and b) failed fusion, evident 
with fusion site lucency, screw halos and pain with weight bearing

ba

Figure 4. Postoperative AP radiographs a) of the left hip of a 14-year-old 
girl and b) of the right hip of a 14-year-old boy demonstrating definite 
fusion. The trabecular crossing sign is evident with no lucency around the 
screws. 

ba
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the alignment of the limb can be adjusted at the subtrochanteric 
osteotomy site. However, THR following a previous proximal 
femoral osteotomy can be technically challenging with increased 
complication and revision rates compared to a primary total hip 
arthroplasty.39,40

While we achieved fusion in all cases, reoperations were 
required in 32% (6/19). We found that a younger age at surgery 
was associated with increased odds of reoperation (OR 2.07, 95% 
CI 1.1–3.9, p = 0.022). Reoperations were required to either obtain 
fusion, or to maintain a functional position due to adduction and 
flexion drift. Fusion quality was also associated with reoperation 
(p = 0.003). All three failed fusions required reoperation to relieve 
pain and improve poor hip position. Two out of three patients that 
were categorised as ‘probable fusion’ also required reoperation, 
both due to adduction drift which was likely the result of incomplete 
fusion.

Brien et al., in their study of 16 patients fused with an anterior 
compression plate, demonstrated a 31% reoperation rate for 
fusion.33 However, Wagner and Wagner had a reoperation rate 
for fusion of 8% with the use of the cobra plate.37 In a series 
involving 17 patients fused with cobra plates, Mahran and Omar 
also demonstrated a high fusion rate with a 6% reoperation rate.22 
Hoekman et al. augmented the transarticular compression with 
an anterior plate and showed a 94% fusion rate.21 While there are 
no comparative studies to show the superiority of one surgical 
technique over the other, the use of an anteriorly placed plate to 
supplement transarticular fixation may improve fusion rates.1,21

Good to excellent short-term subjective functional outcome 
was achieved in 95% of our patients, with one patient reporting 
symptoms of adjacent joint pain. This is comparable to other studies 
on the functional outcome after hip arthrodesis. Schafroth et al. 
evaluated the long-term outcome of 30 patients that underwent 
hip arthrodesis and showed that when the optimal limb alignment 
is achieved, complaints relating to the adjacent joints is minimal 
and acceptable quality of life is attainable.27 Hoekman et al. has 
demonstrated a high satisfaction rate in his 35-patient cohort and 
reported a good to a very good quality of life.21 

After skeletal maturity, the management of end-stage hip disease 
is controversial, with some authors advocating for THR over hip 
fusion.3 THR has clear short-term advantages but uncertain long-
term outcomes. Takenaga et al., in a ten-year follow-up study 
looking at patients 50 years and younger, reported a 15% revision 
rate.11 Furthermore it has been shown that further revisions can be 
expected in this group of patients (up to 30%) with shorter implant 
survival times.10 Hip arthrodesis therefore remains a viable option 
in this high-demand patient group due to the concerns of implant 
loosening and the risk of multiple revisions.1,6 While hip arthrodesis 
restores function and relieves pain in end-stage hip disease, it is 
frequently complicated by adjacent joint degeneration in the long 
term.27 Later conversion of the fused hip to total hip arthroplasty 
may be considered to halt these processes and increase function, 
with improved quality of life.41 However, complications are relatively 
common in comparison to primary THA, occurring in up to 13% of 
cases, and the ten-year survival rate of the procedure varies from 
74–96%.42

There are several limitations to this study. As the study was 
retrospective, not all the preoperative measurements were 
documented in the medical records. The data regarding the 
disease course and the time from initial diagnosis to arthrodesis 
was also not available. Despite this limitation, these patients 
all met the indication for hip arthrodesis: a painful hip in a poor 
position, with end-stage hip disease that has failed non-operative 
management. The study was also subject to attrition bias with two 
patients being lost to follow-up. The small sample size is due to the 
relative rarity of end-stage hip disease in children and adolescents. 

We found no obvious explanation for the finding that there is an 
association between younger age and increased complications 
and need for reoperation. This may also, possibly, be a function 
of the small sample size. Despite the small sample size, the study 
was sufficiently powered to detect an association between age and 
the odds of reoperation (post hoc power analysis = 98% power). 
This is a short-term outcome study on a young group of patients 
that underwent hip arthrodesis. Long-term complications include 
flexion and adduction drift and degenerative disease of other 
joints (ipsilateral knee, opposite hip and lumbar spine). Long-term 
follow-up is required to accurately determine the outcome of hip 
fusion in our patient cohort. As this is a single-centre study, further 
research is required to confirm external validity. Further study is 
also required to determine the association between underlying 
cause of hip disease and outcome, as well as the optimal surgical 
fusion technique. 

Conclusion
Hip arthrodesis can provide reliable pain relief in selected children 
and adolescents with end-stage hip disease. The procedure 
is technically challenging with a significant complication and 
reoperation rate. Younger age may be associated with an increased 
risk of reoperation.
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