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Spontaneous arthrodesis mostly results from developmental and infectious diseases,
ankylosing spondylitis, and trauma. Surgical hip arthrodesis is a reconstruction
technique for severe cases of noninflammatory, monoarticular hip arthritis.1 Although
overall long-term functionality of hip arthrodesis is good, it is frequently associated
with disability and low back or ipsilateral knee pain in the long term, which necessitates the conversion to total hip arthroplasty.2,3 Furthermore, a mobile and stable hip
joint is required to prevent degenerative changes in the adjacent sacroiliac, lumbar
spine, and knee joints, and to increase patients’ quality of life. Therefore, conversion
to total hip arthroplasty is commonly performed in patients with hip arthrodesis.4,5 The
purpose of the total hip arthroplasty in these patients is to obtain a painless mobile
stable hip, to support the long-distance walk without pain, and to provide a painless
back and knee.
However, total hip arthroplasty requires a complex and high-risk procedure in cases
with arthrodesis.6 Although some previous studies reported a very good outcome for
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Purpose: We aimed to present our experience with total hip arthroplasty in patients with
previous hip arthrodesis.
Patients and methods: This was a retrospective study, in which clinical and radiological
outcomes of total hip arthroplasty performed in 17 patients (mean age 54.2±8.5 years; age range
33–68 years; female to male ratio 10/7) with previous arthrodesis in our clinic between 2001
and 2014 were reviewed. Patients were followed up for 6.7±2.8 years (range 3–12 years) after
the operation and evaluated for ipsilateral knee pain, range of motion, walking capacity, and
leg-length discrepancy. The clinical outcome was assessed by the Harris Hip Score.
Results: The outcome of arthroplasty was good or excellent in 14 of 17 patients (82.3%), fair
in two patients (11.8%), and failure in one patient (5.9%). The Harris Hip Score increased
to 79.8±9.8 postoperatively from a preoperative score of 40.9±10.1 ( p,0.01). Pain-free hip
was obtained in 15 patients (88.2%), and range of motion was 88°. Fourteen patients (82.4%)
reported a significant decrease in back pain, and 11 patients (64.7%) in ipsilateral knee pain.
Ten patients (58.8%) were able to walk normally, five patients (29.4%) walked with slight
Trendelenburg gait without support, and two patients (11.8%) with severe Trendelenburg gait
using arm rests. The mean leg-length discrepancy was 1.1 cm (range 0–3 cm). The complications were peroneal nerve palsy (n=3), superficial wound infection (n=3), hip dislocation (n=2),
and heterotopic ossification (n=3).
Conclusion: If it is well planned, conversion of hip arthrodesis to total hip arthroplasty is a
successful and safe procedure, which increases patients’ functionality.
Keywords: hip arthrodesis, total hip arthroplasty, retrospective, range of motion
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conversion from surgical or spontaneous arthrodesis to total
hip arthroplasty,7,8 it is still a challenging procedure due to
atropic muscles, prior surgery, or deformed hip anatomy.3,9,10
Therefore, a high complication rate mostly due to mechanical
failure, infection, and nerve palsy was reported for conversion arthroplasty.3 Since many anatomical and neurological
factors affect the outcome of conversion from arthrodesis to
total hip arthroplasty, comprehensive preoperative assessment and planning is necessary. However, there is still no
common consensus on the indication, preoperative assessment, and surgical technique for conversion of hip arthrodesis
to total hip arthroplasty.
In this study, we aimed to present our experience with
total hip arthroplasty in patients with spontaneous or surgically induced arthrodesis.

Materials and methods
Study population and design
This was a retrospective study, in which clinical and radiological outcomes of total hip arthroplasty performed in
17 patients (mean age 54.2±8.5 years; age range 33–68 years;
female to male ratio 10/7) with previous arthrodesis in our
clinic between 2001 and 2014 were reviewed. The hip
arthrodesis was the result of a previous surgical procedure
in five patients, as two patients developed spontaneous
arthrodesis after tuberculous osteomyelitis, seven patients
had developmental hip arthrodesis, two patients had sequelae
of Perthes disease, and one had post-traumatic osteoarthritis
arthrodesis. The mean duration from hip arthrodesis to total
hip arthroplasty was 19.7±7.51 years.
The study protocol was approved by the Hitit University
Institutional Ethics Committee. Patients or their legal representatives were informed about the surgical procedure
and gave written consent before the surgery. Given the
retrospective design of the study, the requirement for written

consent for the patient’s medical records to be reviewed was
waived by the Ethics Committee. The study was conducted
according to the latest version of the Helsinki Declaration,
and the confidentiality of the patients’ data was preserved.

Preoperative assessment
Pelvic Xray scans, computed tomography (CT) images of the
hip joint, and three-dimensional CT images of the knee joint
were obtained preoperatively. The structure of the acetabulum and the leg-length discrepancy were evaluated. Threedimensional CT images could only be obtained for patients
operated on after 2009 (Figure 1). Magnetic resonance (MR)
imaging was also performed to evaluate the amount of fat
degeneration in the muscles around the hip, and the strength
of the hip abductor muscles. The abductor muscle viability
was assessed by the amount of fatty degeneration in the
preoperative MR images, the perioperative muscle viability,
and muscle contractibility to the electrical impulses given
at low doses. The amount of leg shortness was evaluated on
Xray images of lower extremities.

Surgical technique
The total hip arthroplasty was applied to the right hip in seven
patients and the left hip in 10 patients. The operation was
performed under epidural anesthesia while the patient was in
a lateral decubitus position. Based on the previous surgical
incisions, either the lateral or posterior incision was made.
Patients who had a previous surgery and lateral surgical
incision were operated on through the lateral approach to
the hip joint by using the old incision while the patient was
in the lateral decubitus position. If there was no history
for previous intervention and no incision scar, the patient
was operated on through a posterior incision in the lateral
decubitus position. The lateral incision was extended to the
proximal, and the posterior incision was extended to the

Figure 1 Three-dimensional computed tomography image (A) and anterior pelvic Xray image (B) of a patient with hip arthrodesis before total hip arthroplasty.

660

Powered by TCPDF (www.tcpdf.org)

submit your manuscript | www.dovepress.com

Dovepress

Therapeutics and Clinical Risk Management 2018:14

Therapeutics and Clinical Risk Management downloaded from https://www.dovepress.com/ by 35.172.150.239 on 14-Nov-2019
For personal use only.

Dovepress

posterior. Considering the amount of preoperative shortening, external rotator muscles were cut, and fibrotic and thick
capsules were removed. Subsequently, a triangulation point
in the iliac bone was marked with a K-wire, and its distance
to the tip of trochanter major was measured. The fusion site
between the femoral neck and the acetabulum was dissected.
Femur neck dissection was difficult since rotation movement was limited in hips with arthrodesis. The osteotomy
of the femur neck was performed at intervals of 1 cm under
fluoroscopy. The hip joint was mobilized by osteotomizing
the femur neck and removing the previously planned bone
block under fluoroscopy. The bone block between these two
incisions provided sufficient space for free manipulation of
the leg on the acetabulum. The acetabulum was localized
under fluoroscopy control and the component was placed
in the acetabulum rotation center and secured with screws.
After the femur was prepared and the femoral stem was
placed, the preoperative shortening was compensated by
traction, and the appropriate femoral head was placed. The
lateral offset femoral component was placed if the abductor
muscle strength was weak, and the costrained insert was used
in patients who had a risk of dislocation in trial prostheses.
If a posterior incision was performed, the sciatic nerve was
explored and protected during the surgery. Five patients were
implanted with a hip hybrid hip prosthesis, and 12 patients
had a cementless hip prosthesis. Seven patients had a constrained acetabular insert, and nine patients had polyethylene inserts. The maximum amount of leg lengthening was
3 cm. In three patients who had over 2.5 cm lengthening,
transient paralysis was observed. In all patients, a drain was
placed for 24 h. At the postoperative first day, partial load
was given to the joint with assistance. All patients received

Total arthroplasty for hips with arthrodesis

indomethacin for the first 6 postoperative weeks to prevent
heterotopic ossification.

Postoperative follow-up
Patients were followed up for 6.7±2.8 years (range 3–12 years)
after the operation, and evaluated at the third month, first
year, second year, and fifth year for the presence and severity
of ipsilateral knee pain, range of motion, walking capacity,
and leg-length discrepancy. The clinical outcome of total hip
arthroplasty was assessed by the Harris Hip Score, which is
a clinician-based outcome measure for hip surgery.11,12

Statistical analysis
The continuous and categorical data were descriptively
summarized by mean, standard deviation, range, frequency,
and percentages as appropriate. The Wilcoxon signed rank
test was used to compare pretreatment and posttreatment
total Harris Hip Score. A sample size of 17 achieved 100%
power to detect a mean of paired difference of 38.9 in
Harris Hip Score with an estimated standard deviation of
5.0 and a significance level (α) of 0.05 using a two-sided
Wilcoxon signed rank test. The level of statistical significance was p,0.05.

Results
According to the total Harris Hip Score, the outcome of total
hip arthroplasty was good to excellent in 14 of 17 patients
(82.3%), fair in two patients (11.8%), and failure in one patient
(5.9%). The mean Harris Hip Score increased to 79.8±9.8
postoperatively from a preoperative score of 40.9±10.10
( p,0.01). Radiographic images of patients before and after
total hip arthroplasty are given in Figures 2 and 3.

Figure 2 Anterior pelvic Xray images of two patients with hip arthrodesis after left total hip arthroplasty (A) and right total hip arthroplasty (B).
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Figure 3 Three-dimensional computed tomography image before right total hip arthroplasty (A) and anterior plane pelvic Xray image after right total hip arthroplasty (B).

In 15 patients (88.2%), a pain-free hip was obtained and
the hip range of motion was 88° for flexion. Fourteen patients
(82.4%) reported a significant decrease in back pain, and
11 patients (64.7%) reported a decrease in ipsilateral knee
pain. Ten patients (58.8%) were able to walk normally and
five patients (29.4%) walked with slight Trendelenburg gait

Table 1 Surgical, clinical, and functional outcome of total hip
arthroplasty in the study cohort (n=17)
n (%) or mean
(min–max)
Harris Hip Score
Preoperative

40.9±10.1 (26–66)

Postoperative

79.8±9.8 (58–96)*

Leg-length discrepancy (cm)

1.1 (0–3)

Range of motion at hip flexion (°)
Duration between hip arthrodesis and arthroplasty
(year)
Surgical outcome
Good/excellent
Fair
Failure
Decrease or disappearance of pain
Hip pain
Back pain
Knee pain
Walking
Normal walking without support
Staggered walking without support
Staggered walking with support

83.8±5.64 (70–90)
19.7±7.51 (9–37)

Note: *p,0.01. Values are presented as mean±SD.
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14 (82.3)
2 (11.8)
1 (5.9)
15 (88.2)
14 (82.4)
11 (64.7)
10 (58.8)
5 (29.4)
2 (11.8)

without support, and two patients (11.8%) could walk with
severe Trendelenburg gait using arm rests. The mean preoperative leg length discrepancy was 2.3 cm (range 0.8–5.3 cm),
and it decreased to 1.1 cm (range 0–3 mm) after the operation.
The surgical, clinical, and functional outcome of total hip
arthroplasty is summarized in Table 1.
Postoperative peroneal nerve palsy was detected in three
patients (17.6%), and superficial wound infection in three
other patients (17.6%). Two patients had hip dislocation
at the 6th and 10th weeks postoperatively. They were
treated with closed reduction and given a hip abduction
brace for 6 weeks. In spite of postoperative indomethacin
treatment, three patients (17.6%) developed heterotopic
ossification. The complications of total hip arthroplasty are
listed in Table 2.

Discussion
In this retrospective series of 17 patients, we presented our
experience with total arthroplasty of hips with previous
arthrodesis and primarily showed that, if well planned,

Table 2 Complications of total hip arthroplasty in the study
cohort (n=17)
n (%)
Perineal nerve palsy

3 (17.6)

Superficial wound infection

3 (17.6)

Hip dislocation

2 (11.8)

Heterotopic ossification

3 (17.6)
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conversion of hip arthrodesis to total arthroplasty increases
functionality of patients and decreases pain.
Hip arthrodesis has been a choice of treatment for
young adults with severe arthritis due to the increased rate
of failure and multiple revision of total hip arthroplasty in
this population.1,2 However, in the long term, patients with
arthrodesis suffer from back and ipsilateral pain and dysfunctionality, and conversion to total hip arthroplasty becomes
compulsory. On the other hand, with the recent improvements
in surgical materials and techniques for total hip arthroplasty,
the surgical hip arthrodesis is currently not commonly used
for the treatment of end-stage hip disease.13 But conversion
surgery is still frequently performed for patients who had
previous arthrodesis.
Conversion of hip arthrodesis to total hip arthroplasty
is a challenging procedure with high complication rates
compared to primary arthroplasty.14,15 The goal of total hip
arthroplasty in these patients is to create a mobile and stable
hip joint, which depends on the structure of the hip abduction
muscles and the leg-length discrepancy. In order to achieve
a stable hip, the strength and balance of the muscles around
the hip is important. A careful preoperative evaluation and
planning should be performed with reference to a normal hip.
In addition to the anatomy of the hip and type of arthrodesis,
the age of patients and time to conversion surgery have
been suggested to affect the outcome of total hip arthroplasty in some studies.4 Total hip arthroplasty is reported
to be associated with better prognosis and higher hip score
in cases of spontaneous hip arthrodesis compared to those
with surgical arthrodesis.4 Additionally, the higher surgical
success is obtained in patients aged 50 years and older and
in cases with shorter time since arthrodesis.4 In contrast,
some studies reported that the time to conversion or type of
arthrodesis had no significant correlation with the clinical
outcome.16 The age of patients in our series ranged from
33 to 68 years, five patients had surgical arthrodesis and the
rest had spontaneous arthrodesis.
The previous studies on the outcome of conversion from
arthrodesis to total hip arthroplasty revealed controversial
results. Fernandez-Fairen et al8 compared the long-term
outcomes of conversion to total hip arthroplasty from arthrodesis in 48 patients with primary arthroplasty in 50 patients.
They found that in a minimum of 10-year follow-up, the hip
function, health-related quality of life, rate of complications,
total hip arthroplasty survival, and patient satisfaction were
similar between study groups, concluding that conversion of
hip arthrodesis to total hip arthroplasty is a successful and safe
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procedure. In a recent retrospective series of 40 hips converted
to total hip arthroplasty from hip arthrodesis, the clinical outcome was successful with respect to Harris Hip Score without
the need for further surgical reconstruction in 93% of cases.17
Villanueva et al16 reported the outcome of 21 patients who
underwent conversion and found good to excellent outcome,
decreased back pain, and high patient satisfaction in a minimum 3 years of follow-up. On the other hand, some other
studies indicated that conversion arthroplasty is associated
with poorer clinical outcomes and high complication rates
compared to primary total hip arthroplasty.4,18 In our series of
17 patients, we followed patients for 6.7±2.8 years on average after conversion surgery, and obtained good or excellent
outcome and increased Harris Hip Score in the majority of
patients. We reached the purpose of surgery by obtaining
mobile and pain-free hip in 88.2% of patients with minimum
leg-length discrepancy ranging from 0 to 3 cm, and range of
motion of 88° for flexion, which was similar to the recent
series by Flecher et al.19 The complications were also limited
in number and treatable. We recorded perineal nerve palsy,
superficial wound infection, hip dislocation, and heterotopic
ossification, as reported in the previous studies.8,20 Our findings
support the studies that report the efficacy and safety of the
conversion of hip arthrodesis to total hip arthroplasty.
If it is well planned, total hip arthroplasty in patients with
hip arthrodesis results in improved functionality.21,22 If the
etiology of arthrodesis is infection, it should be effectively
treated before the surgery. The morphology of the femur
and the strength of the gluteal muscles should be evaluated
thoroughly before the arthroplasty.6
A direct anterior, lateral, or posterior approach has been
used for conversion total hip arthroplasty.5,21 We performed
the conversion total hip arthroplasty through either the lateral
or posterior incision according to the previous surgical
incisions.
The main limitation of our study was its small sample size
and noncomparative design, which prevents us reaching a
more definitive conclusion on the benefits and disadvantages
of conversion to total hip arthroplasty from arthrodesis in
comparison to primary total hip arthroplasty. The longer
follow-up is also required for the assessment of functional
outcome of conversion arthroplasty in the long term.
Nevertheless, the present study is among the few studies in
the literature reporting the outcome of conversion to total
hip arthroplasty from arthrodesis. Further comparative,
prospective, and longer studies are required to conclude on
the outcome of conversion arthroplasty.
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Conclusion
Total hip arthroplasty in patients with previous hip arthrodesis is a challenging surgery due to changes in anatomical
structures around the hip. However, if hip anatomy and
prognostic factors are extensively evaluated preoperatively
and postsurgical expectations are determined accordingly,
conversion of hip arthrodesis to total hip arthroplasty is a
successful and safe procedure which increases patients’
functionality.
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