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Abstract
Objective: This study aimed to evaluate the long-term results of total hip arthroplasty in patients with surgically ankylosed hips.

Methods: We reviewed 8 hips of 7 patients in whom ankylosed hips were converted to total hip arthroplasty between October 2011 and
November 2015. All patients had surgical ankylosis of their hips. All patients were evaluated regarding lumbar and contralateral hip pain,
hip joint range of motion (ROM), functional status, and satisfaction from treatment after surgery.

Results: In our study, the etiology of the ankylosis was tuberculous septic arthritis in 2 (25%) and developmental hip dysplasia in 6 (75%)
hips. The mean duration of the surgical ankylosis before conversion surgery was 29+13.6 years. All patients had osseous ankylosis and
the indications for arthroplasty were intractable low back pain in 6 patients (85.7%) and hip pain in 4 patients (57.1%). The mean fol-
low-up period was 13+2.7 months. There was statistically significant improvement in lumbar and contralateral hip pain, hip joint ROM,
functional status, and satisfaction from treatment after surgery.

Conclusion: Conversion of hip ankylosis to total hip arthroplasty is an effective method to regain hip function and control symptoms of
neighboring joints.
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Cerrahi Olarak Ankiloze Kalcalarda Total Kalca Artroplastisi
Oz
Amag: Cerrahi olarak ankiloze olan kalgalarda uygulanan total kalga artroplastisinin uzun dénem sonuclarinin degerlendirilmesi.

Yontemler: Ekim 2011 ile Kasim 2015 arasinda kalga ankilozundan total kalca artroplastisine doniis yapilan yedi hastanin 8 kalgasi
calismaya dahil edildi. Cerrahi olarak ankiloze olan kalcalari nedeniyle opere edilen hastalar ameliyat 6ncesi ve sonrasinda lomber ve
karsi kalca agrilari, kalgca hareket acikligi, fonksiyonel durum ve ameliyattan memnuniyet acisindan degerlendirildiler.

Bulgular: Calismaya dahil edilen hastalarin hepsinin kalcalari cerrahi olarak ankiloze edilmis idi. Bunlardan 2 (%25) tanesi ttberkiiloz
septik artriti nedeniyle, 6 tanesi ise (%75) gelisimsel kalca displazisi nedeniyle opere edilmislerdi. Ortalama 29+13,6 yil stiresince anki-
loze gecen sire sonrasinda hastalarin ankiloze kalgalarinda TKA’ne donts yapildi. Cerrahi endikasyonu 6 hastada bel agrisi (%85,7) ve
4 hastada kalca agrisi idi (%57,1). Hastalar ortalama 13+2,7 ay sonrasinda degerlendirildi. Bel ve karsi kalca agrisi, kalca eklem hareket
acikligi, fonksiyonel durum ve ameliyattan memnuniyet agisindan degerlendirilen hastalarin sonuglarinda istatistiksel olarak anlamli
iyilesme elde edildi.

Sonug: Kalca ankilozunun total kalca artroplastisi ile revizyonu kalca fonksiyonlarinin geri kazanilmasi ve komsu eklemlerdeki sikayet-
lerin kontrol altina alinmasinda etkili bir yontemdir.

Anahtar kelimeler: Ankiloz, kalga, total eklem replasmani

Ankylosis of the hip can occur either spontaneously Developmental dysplasia of the hip (DDH), signifi-
or after surgical intervention. Spontaneous fusion  cant deformity of the femur or acetabulum that is not
usually occurs after an episode of infection, secondary  suitable for total hip replacement (THR), neurological
to heterotopic ossification (HO) after open reduction-in  disorders that cause a high risk of dislocation, or sal-

cases of internal fixation of periacetabular fractures orin 306 of failed THR can also be listed as indications of
patients with ankylosing spondylitis. However, surgical

fusion is selected only for a special group of patients;
typically, the young manual laborer with isolated unilat-
eral hip disease is accepted as the ideal candidate [1].

surgical fusion [1, 2].

A properly performed and fused hip arthrodesis can
provide long-term pain relief and patient satisfaction
and also allows returning to daily activities, including
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tralateral hip [5, 6]. Lumbar fusion or ipsilateral total
knee arthroplasty can be considered for these second-
ary symptoms but altered biomechanics that are relat-
ed with hip fusion put these procedures under risk for
early complications [7]. Because of this, conversion
of hip fusion to THR can provide relief of pain, stop
degenerative processes at neighboring joints, and im-
prove the biomechanics in patients with symptomatic
hip arthrodesis [6, 8]. This retrospective study was per-
formed to evaluate the clinical and radiological out-
comes of THR in patients with hip arthrodesis.

Material and Methods

Patients

After approval from the Bakirkdy Dr. Sadi Ko-
nuk Training and Research Hospital Review Board
(13.04.2014 - Approval number: 2014/158), we ret-
rospectively reviewed 7 prospectively followed pa-
tients in whom ankylosed hips were converted to THR
between October 2011 and November 2014. There
were one male and 6 female patients. One patient had
bilateral hip arthrodesis and underwent bilateral syn-
chronous THR; thus, 8 hips were evaluated at the final
follow-up and included in this study. All patients gave
informed consent before their inclusion in the study.

The average age at the time of the conversion opera-
tion was 41.5+£14.5 years (range, 15-69). The ankylosis
had lasted 29+13.6 years (range, 9-49) before conver-
sion surgery. The etiology of the ankylosis was tuber-
culous septic arthritis in 2 (25%) and developmental
hip dysplasia in 6 (75%) hips. All patients had osseous
ankylosis and the indications for arthroplasty were in-
tractable low back pain in 6 patients (85.7%) and hip
pain in 3 patients (42.8%). The previously operated
limb was shorter than the contralateral (not affected)
limb. The mean limb-length discrepancy was 3.2 cm
(range 0-6 cm) preoperatively.

Surgical technique

Before the surgery, a comprehensive physical exam-
ination was conducted for all patients to assess weight
bearing lower extremity orthoroentgenogram, stan-
dard pelvis, and hip series. For all patients, templating
of the radiographs before the procedure was done to
achieve the best patient outcome. None of the patients
had preoperative magnetic resonance imaging for the
evaluation of gluteal musculature. Their viability was
only determined intraoperatively with the color and
contractibility of the musculature.

First-generation cephalosporins (Sefazol iv, Mustafa
Nevzat ilac Sanayii AS, istanbul, Tiirkiye) were ad-
ministered 30 min before the operation. Under epi-
dural anesthesia, the patient was positioned in the
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lateral decubitus position, and the affected hip was
prepared for surgery in a sterile manner. Surgical in-
cision started 2.5 cm distal and lateral to the anterior
superior iliac spine and extended on the lateral side of
the femur to a level approximately 5 cm distal to the
trochanter. Dissection deepened through the interval
between gluteus medius and tensor fasciae latae. To
provide wide and unobstructed exposure, gluteus me-
dius muscle was partially detached from the trochan-
ter major. Next, the joint capsule was resected and
the femoral neck, the site of the fusion between the
ilium and the femoral head, was clearly visualized.
Preoperatively planned osteotomy site was prepared
and with intraoperative fluoroscopy, the level of oste-
otomy was checked again for an accurate cut. Then, a
subcapital osteotomy was performed. The femur was
positioned and visualized properly for a more pre-
cise femoral neck osteotomy located approximately
1 c¢cm proximal to the trochanter minor. The bone
between these cuts was removed and borders of the
true acetabulum were exposed with the removal of
soft tissues. Subsequently, the diameter of the reamer
was successively increased until the preoperatively
measured size was reached. After trials, cementless
acetabular components were placed in the true ac-
etabulum with an abduction angle between 40° and
50° and an anteversion of 10°-20°. Primary stability
was obtained by press-fitting the acetabular compo-
nent. For every patient, 2 screws of 20-25 mm length
were used to increase primary stability of acetabu-
lar component. We did not prefer to use any type of
graft around the acetabulum. Matched polyethylene
or ceramic linings were placed inside the compo-
nent. After insertion of acetabular components, the
resected femur exposed femoral canal prepared with
appropriate anteversion, and the femoral component
and femoral head trials were installed. The hip joint
was then restored, and joint stability, range of mo-
tion (ROM), and limb-length equality were evaluated.
Limb lengths were checked with the combination of
intraoperative measurement and adherence to pre-
operative templates. The cementless femoral compo-
nent and appropriate femoral head were implanted,
and after placement of the drainage tube, all layers of
the incision were closed. For the bilaterally operat-
ed patient, contralateral hip was operated using the
same technique.

Drains were removed 24 hours after the operation,
and patients were allowed to bear weight immediately
after surgery with the help of a walker. Follow-up visits
were done 3 weeks after the surgery, then 3, 6, and 12
months after the operation. After one year, the patients
asked for yearly follow-up controls (Figure 1, 2).



Clinical evaluation

Preoperative and postoperative hip function was
assessed using the Harris Hip score (HHS). A Harris
score of 90-100 was considered excellent, 80-89 was
considered good, 70-79 was considered fine, and <70
was considered poor. For objective satisfaction assess-
ment, patients were asked whether they would under-
go the operation again or not. In addition, the ROM
before and after the operation was compared and ab-
duction strength was assessed with the Trendelenburg
test. The position of the prosthesis and changes in the
surrounding bone were observed with X-rays of the
hips at the final follow-up and compared with the pre-
vious X-rays.

Figure 1. Preoperative follow-up radiograph of a patient who
had his hip surgically ankylosed after tuberculosis-related
septic arthritis

Figure 2. Postoperative follow-up radiograph of a patient
who had his hip surgically ankylosed after tuberculosis-
related septic arthritis
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Statistical analysis

Statistical Packag for the Social Sciences (SPSS Inc.;
Chicago, IL, USA) software version 17.0 was used for
statistical analysis. Data comparison between groups
was conducted using Student’s t test. P<0.05 was con-
sidered statistically significant. Data are expressed as
the meanz+standard deviation (X+5).

Results

The mean follow-up period was 36+10.7 months
(range, 25-62). The mean HHS improved from a
mean of 56.1 points to 90.6 points postoperatively
(p=0.0001). HHS was excellent in 4 and good in 3 pa-
tients (bilaterally operated patient assigned as good for
both hips). Increase in HHS was lower than 20 points
in 1 patient (16 points), and 1 patient required vascular
surgery intervention owing to arterial damage.

Limping was found in one of our patients (14.2%).
The ROM for flexion averaged 89.3° (range, 45°-120°)
and all patients had full extension. The ROMs for in-
ternal and external hip rotations averaged at 37.6° and
38.6°, respectively (internal rotation range 15°-45°
and external rotation range 25°-45°). The ROMs for
abduction and adduction averaged at 43° (40°-45°)
and 41.3° (35°-45°), respectively.

Complications occurred in 2 patients. One patient had
intraoperative fracture of the greater trochanter that was
treated with cable wiring. The other patient experienced
arterial damage that required an internal iliac-femoral ar-
tery anastomoses at postoperative second day. Both pa-
tients recovered uneventfully. No patients had HO, sciatic
nerve palsy, or dislocation during the study period.

No patients had signs of loosening around acetab-
ular and femoral components and required revision
surgery because of this (Figure 3, 4).

Figure 3. Preoperative follow-up radiograph of the patient

who had experienced intraoperative trochanter major

fracture
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Figure 4. Postoperative follow-up radiograph of the patient

who had experienced intraoperative trochanter major

fracture

Discussion

Nowadays, hip arthrodesis is used less commonly in
orthopedic practice because of the higher patient ex-
pectations and improved results of total joint replace-
ment. However, there is still a group of patients who
had previously ankylosed hips owing to several rea-
sons such as DDH, septic arthritis, or ankylosing spon-
dylitis. Although the overall results of arthrodesis are
generally good if bony union is achieved [5], because
of the alteration in the normal biomechanics of the af-
fected lower extremity, nearly 10% of patients start to
experience adjacent joint pain within 2 years [9]. The
negative effect on the neighboring joints increases with
time. Kirkos et al. [10] reported that among the patients
with hip arthrodesis, 75% had back pain, 66% had
knee pain, and 33% had contralateral hip pain after a
mean follow-up of 37 years. Similarly, after a mean of
13.6 years with ankylosis, 6 of our 7 patients had back
pain, 4 of our 7 patients had contralateral hip pain,
and 6 of our 7 patients with back pain had pain relief
after THR surgery. Although this patient (patient 2) was
complaining of back pain, his HHS scores improved
from 45 to 94 after surgery, and he was very satisfied
with the surgery results.

One of the challenges of conversion from arthrodesis
to arthroplasty is increased risk of dislocation related
to the hip abductor deficiency. This problem can be
overcome with the use of constrained acetabular lin-
ers. However, in our series, all patients had abductor
muscles that were thick, and their intraoperative color
and contractibility were good. Thus, we did not use
constrained liners. Along with the instability, defi-
cient abductor power is also related to postoperative
limping. We had only one patient with postoperative
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limping; her hip was ankylosed surgically at the age
of 10 after tuberculosis-related septic arthritis. Intraop-
eratively, her abductors were functioning, and at the
final follow-up, the result of her Trendelenburg test was
positive. Although her abductor power was enough to
stabilize the hip arthroplasty to prevent dislocation, it
was not powerful enough to stabilize her pelvis.

HO can be a relatively common complication fol-
lowing THR; fortunately, this is usually self-limited and
a minority of the patients have problems related to it.
Male gender, bilateral hypertrophic arthritis in a male
patient, post-traumatic arthritis, history of HO, diffuse
idiopathic skeletal hyperostosis, and ankylosing spon-
dylitis can be listed as the risk factors that are related to
a high incidence of HO development [11, 12]. Joshi et
al. [13] reported a 13% incidence of HO in their series,
and none of their patients had functional compromise
related to the ossification. Aderinto et al. [6] reported
a 33% (6 of 18 patients) incidence of ossification and
only one in 6 patients required a repeat surgical proce-
dure for this complication.

Perioperative irradiation and use of non-steroidal an-
ti-inflammatory drugs have been proven to be effective
treatments against the development of HO and the use
of prophylaxis is advised for high-risk patients. We did
not prefer to use prophylaxis against HO in our pa-
tients. First, our patients were at low risk for the devel-
opment of HO. Second, there is little evidence for rou-
tine use of prophylaxis after hip replacement in current
orthopedic literature [14]. Therefore, we preferred to
avoid prophylactic measures, and the rate of HO was
0% in our series. This incidence can be related to the
small study group. On the contrary, careful handling of
soft tissues for limited soft tissue damage may also be
related to this incidence.

Small study group, retrospective nature of the study,
and lack of standing orthoroentgenograms to deter-
mine exact lengthening can be listed as limitations of
our study.

In conclusion, conversion of hip ankylosis to total
hip arthroplasty is effective in restoring hip function
and decreasing symptoms related to adjacent joints. In
carefully planned and properly operated patients, this
risky operation provides the highest patient satisfaction
and limits complications.
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