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INTRODUCTION: Developmental dysplasia of the hip (DDH) is a common hip disorder and its association
with other musculoskeletal, genetic, and neurological diseases were well described in the literature.
Juvenile idiopathic arthritis (JIA) is a rare rheumatological condition, and its presence in a Developmental
dysplasia of the hip (DDH) child makes this a very challenging case.

PRESENTATION OF THE CASE: This case report is describing the presentation of 9 months old girl to orthope-
dic service referred from the pediatric rheumatology clinic after diagnosing her and starting the treatment

gee{,gﬁ)?;;emald splasia of the hip for Juvenile idiopathic arthritis (JIA). Bilateral neglected Developmental dysplasia of the hip (DDH) -
Hip dysplasia 4 International Hip Dysplasia Institute (IHDI) type 4- was detected during her clinical and radiological

assessment, necessitating surgical management after controlling her Juvenile idiopathic arthritis (JIA).
The surgical procedure and its clinical and radiological outcomes more than four years after her surgical
treatment are described in detail in this report as well.
DISCUSSION: The management of Developmental dysplasia of the hip (DDH) associated with Juvenile
idiopathic arthritis (JIA) has no established guidelines in literature. Here, we share our experience in
managing such rare cases. We believe that medical control of Juvenile idiopathic arthritis (JIA) before
proceeding for open reduction of Developmental dysplasia of the hip (DDH) is the key to successful
results.
CONCLUSION: The reported case is uniquely having both Developmental dysplasia of the hip (DDH) and
Juvenile idiopathic arthritis (JIA) treated with open reduction, pelvic osteotomy, and femoral shortening
resulting in outstanding clinical and radiological outcomes.

© 2020 The Author(s). Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open

access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Developmental dysplasia of the hip (DDH) is a common pedi-
atric orthopedic disorder involving a spectrum of the hip anomaly
with variant severity from simple acetabular dysplasia to fixed
irreducible hip dislocation [1] Depending on different factors, the
incidence of Developmental dysplasia of the hip (DDH) varies from
1 to 34 per 1000 births worldwide [2]. Juvenile idiopathic arthritis
is joint arthritis of unknown etiology starting before 16 years of age
and lasting for at least six months [3]. The prevalence varies from
16 to 150 per 100,000 children [4].

Medical treatment had been considered the backbone for man-
aging Juvenile idiopathic arthritis (JIA). Medical treatment of the
diseaseis the key and assists alleviating the symptoms and delaying
joint destruction. That includes nonsteroidal anti-inflammatory,
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systemic corticosteroids, methotrexate, sulfasalazine, and biologi-
cal treatment [3].

Synovectomy of the hip in patients with juvenile idiopathic
arthritis is a well-known treatment for the management of refrac-
tory cases of hip synovitis that is not responding to conservative
management [4].

One of the main objectives of surgically treating neglected
Developmental dysplasia of the hip (DDH) patients is to obtain sta-
ble mobile and painless hips, which might not be achieved in a joint
involved in Juvenile idiopathic arthritis (JIA).

The purpose of this study is to report an unusual case of a patient
well known to have familial juvenile idiopathic polyarticular arthri-
tis and presented with bilateral developmental dysplasia of the hip.
The current case report work has been reported in line with the
Surgical Case Report Guidelines SCARE 2018 criteria [5].

2. Presentation of case

A7-year-old Saudi girl, diagnosed at the age of nine months with
both familial juvenile idiopathic polyarticular arthritis and bilateral

2210-2612/©2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CCBY license (http://creativecommons.
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Fig. 1. Pelvis AP x-ray showing bilateral hips dislocated DDH at age of 2 years, Right
Tonnis 3, left Tonnis 4.

developmental dysplasia of the hip (DDH). She is also known to
have hypertension, congenital solitary left kidney.

Our colleagues from pediatric rheumatology started treating her
medically at the age of nine months initially with Indomethacin,
Prednisone, and Alfacalcidol drops.

The patient was diagnosed with bilateral developmental dys-
plasia of the hip (DDH) at the age of 9 months. And as the patient
had inflamed hips and knees due to active polyarthritis status, we
decided to delay treatment of her bilateral developmental dyspla-
sia of the hip (DDH) until pediatric rheumatologist controlled her
disease. And At the age of 16 months, she was still having active
arthritis involving both wrists, small joints of both hands as well
as bilateral knee and hips joints. She was labeled as a refractory
disease with partial response to Non-Steroidal Anti-Inflammatory,
systemic steroid, and Methotrexate medications. At that time, she
had IHDI grade 4, bilateral dislocated developmental dysplasia of
the hip [6] (Fig. 1).

Her juvenile idiopathic arthritis was well controlled medically
at the age of two with Methotrexate, Abatacept, and antihyperten-
sive medication. At the age of two years old, surgical reduction was
indicated and was operated by an experienced surgeon in Develop-
mental dysplasia of the hip (DDH) surgery operating such cases for
more than ten years. Initially, she underwent right hip open reduc-
tion, adductor tenotomy, and pelvic osteotomy with bone allograft,
femoral shortening osteotomy and plate fixation, and spica cast
application for 6 weeks then 4 weeks of broomstick cast for 4 weeks
utilizing the technique of Wade et al. [ 7] (Fig. 2). Seven months later,
she had the left hip joint similarly reduced (Fig. 3).

The second surgery was postponed 7 months from the first
surgery to assure the full recovery of operated hip ROM and allow
sufficient period for full weight-bearing walking activity to recover
the bone density from the expected disuse osteopenia, which will
make the associated bony procedures more efficient and carries
lower complications rate.

During the open hip reduction for both hips, we faced an unusual
intra-articular obstacles in the form of adhesions and an abundant
amount of synovitis immediately after opening the hip joint cap-
sule - which is an integral part of open hip reduction in neglected
Developmental dysplasia of the hip (DDH) cases-. Synovectomy
was done, and tissue was sent for histopathology study confirming
severe synovitis.

Usually, after surgical treatment of neglected Developmental
dysplasia of the hip (DDH) patients, the routine referral to phys-
iotherapy services is not carried out especially if the child is living
far from the hospital and most of the children treated for Devel-
opmental dysplasia of the hip (DDH) alone had smooth recovery of
hip function. In this case, because of the concern about the recovery

Fig. 2. Pelvis AP x-ray at age of 2 V2 years after Right hip open reduction, adductor
tenotomy, pelvis osteotomy, femoral shortening and hip Spica.

Fig. 3. Pelvis AP x-ray at age of 3 years after bilateral hips open reduction, adductor
tenotomy, pelvis osteotomy, femoral shortening and hip Spica, Right hip 12 months
post- operatively, left hip 6 months post-operatively.

of hips range of motion (ROM), an early referral to physiotherapy
was done immediately after removal of the cast for each side to
start gait training, recover ROM, and strengthen the hip and knee
muscles.

Two years later, the proximal femurs plates and screws - at the
shortening osteotomy site - were surgically removed. The patient
remained following in the clinic utill the writing of this report. On
her last presentation in the clinic, at the 7th year of her age, she had
grown well and completely independent in her daily activities. She
is free of any joints pain and deformity, has full range of motion and
normal gait (Fig. 4).

Final results were amazingly excellent with non-painful hips,
full range of motion, functionally scoring grade A for both hips
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Fig. 4. Pelvis AP x-ray at age of 7 years after removal of femur implants.

in the McKay scoring system [8]. Hips x-rays showed covered
femoral heads with congruent joints and no arthritic changes
or signs, which is graded as Severn Type 1A hip bilaterally [9].
Regarding her Juvenile idiopathic arthritis, she is maintained on
Abatacept intravenous monthly injection in addition to antihyper-
tensive treatment.

3. Discussion

Juvenile idiopathic arthritis (JIA) is a rheumatologic disorder
characterized by autoimmune inflammation of synovial joints [10].
Globally, Juvenile idiopathic arthritis (JIA) is considered the com-
monest chronic arthritis amongst the pediatric population [3]. Its
common features are joint pain, swelling, stiffness, and reduced
function caused by inflamed synovial tissue [3].

Collectively, it results in disability and early joint damage [4].
It strikes larger joints, and the knee is being the most affected
[11]. The hip joint is affected in 70% of total Juvenile idiopathic
arthritis (JIA) subtypes, and 50% of the systemic form [2]. Synovial
tissue inflammation is a characteristic feature of Juvenile idiopathic
arthritis (JIA) [12].

Medical treatment had been considered the backbone for man-
aging Juvenile idiopathic arthritis (JIA). Control of the disease is the
key, and promotes in the alleviation of symptoms and delaying joint
destruction. That includes non-steroidal anti-inflammatory, sys-
temic corticosteroids, methotrexate, sulfasalazine, and biological
treatment [3].

Open and arthroscopic synovectomy has been performed in
refractory cases that are thought to improve symptoms [3]. Hip
joint synovectomy had been performed as a mode of treatment in
severe and intractable cases aiming for pain reduction, increasing
jointrange of motion, and improving functional status [4]. Carl et al.
showed significantimprovement after synovectomy in general, and
more specifically, in terms of pain, range of motion, and ambula-
tion. Around 85% exhibited major recovery, 12% had a fair recovery,
and 3% were unsuccessful [4].

Developmental dysplasia of the hip (DDH) is a spectrum of hip
developmental anomaly from simple acetabular dysplasia to full
dislocation, happening in utero or neonatally. The disease involves
the developmental interruption of acetabulum and femoral head
as well [13].

Treatment of Developmental dysplasia of the hip (DDH) in a
walking child is different and more challenging than the earlier
stage. Soft tissue becomes more rigid, forming intracapsular and
extracapsular obstacles to reduction necessitating surgical open hip
reduction [14].

Open hip reduction is the treatment of choice for Developmen-
tal dysplasia of the hip (DDH) patients who failed closed reduction
or exceeded 18 months of age, with a success rate of maintaining
a reduction in 99% of cases, and 12% of variable subluxated joints
[15].Openreductionis usually combined with a pelvic osteotomy to
address the associated acetabular dysplasia and sometimes femoral
shortening osteotomy that will facilitate the reduction without
a significant pressure load over the initially proximally migrated
femoral head when they are reduced to the level of the acetab-
ulum. All the previously mentioned procedures are safely done
simultaneously [14].

Modified Smith-Peterson anterolateral approach is usually the
approach of choice in patients more than 18 months old, and
it's very useful as it allows for a concomitant pelvic osteotomy
and capsulorrhaphy [16]. Klisic et al. described femoral shorten-
ing osteotomy in late presenting Developmental dysplasia of the
hip (DDH) that facilitates reduction and decreases the rate of Avas-
cular Necrosis [17]. Femoral osteotomy should be used whenever
a substantial force is needed to reduce the femoral head into the
acetabulum.

Pelvic osteotomy should be done for persistent acetabular dys-
plasia when acetabular coverage is deficient. Recently, there is a
tendency to include acetabular procedure at the same time of open
reduction to obtain better intra-operative hip stability and maxi-
mize the potential for the development of normal acetabulum [18].

Complications after open reduction of Developmental dyspla-
sia of the hip (DDH) include osteonecrosis, re-dislocation, and
stiffness. A study by Castaneda et al. discussing complication post-
open reduction of late presenting Developmental dysplasia of the
hip (DDH) showed 18% risk of residual dysplasia or subluxation,
and 5.5% of re-dislocation in patients who had open reduction
alone, and 1.9% in patient who had both open reduction and pelvic
osteotomy, and both, re-dislocation and subluxation, were asso-
ciated with increased age at the time of surgery, they also noted
that the rate of Avascular Necrosis (AVN) post-open reduction
of Developmental dysplasia of the hip (DDH) was 14% [19]. Re-
dislocation post-open reduction has been associated mainly with
failure to remove all obstacles, including ligamentum teres, trans-
verse acetabular ligament, and pulvinar [16].

The patient we reported was 2 years old when she had her Juve-
nile idiopathic arthritis (JIA) medically controlled, and soon she
underwent successful bilateral hip surgeries with 7 months interval
to allow effective recovery. That included open reduction, adduc-
tor tenotomy, and pelvic osteotomy with bone allograft, femoral
shortening osteotomy, plate fixation, and spica cast application. The
severe synovitis she had manifested in joints pain and swelling,
and might be a factor in advancing her Developmental dysplasia
of the hip (DDH) stage pre- operatively. The thick synovial tis-
sue that was excised intraoperatively, as part of the procedure,
may have improved her post-operative hip status and function. The
treatment plan went uneventfully with no apparent complication.
Instead, she had great outcomes. She is now enrolled in school and
independently performing daily activities of her age group.

The results were outstanding clinically and radiologically. We
can state that it is not contraindicated to perform Developmental
dysplasia of the hip (DDH) open reduction on Juvenile idiopathic
arthritis (JIA) diseased patients, and it is safely done in the appropri-
ate time and settings. In our belief, the medical control of Juvenile
idiopathic arthritis (JIA) was the key to success in this dilemma, and
such exceptional results cannot be reproduced without such suc-
cessful medical control. We strongly advise the treating surgeon
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for such a clinical challenge not to rush the surgical treatment until
the medical treatment confirms its control on the disease activity.
Otherwise, the good outcomes are less likely to be achieved. We
also believe that the solid base for optimal management in these
cases is the proper communication and coordination between the
Pediatric Rheumatologist, Pediatric Orthopedic surgeon, and reha-
bilitation specialist. We recommend and hope to have future case
series and larger sample size studies to obtain a wider view of this
unique combination of diseases.

4. Conclusion

No previous guidelines, to our knowledge, have highlighted the
outcomes of surgical treatment in combined Developmental dys-
plasia of the hip (DDH) and Juvenile idiopathic arthritis (JIA) cases.
The reported case is uniquely having both Developmental dysplasia
of the hip (DDH) and Juvenile idiopathic arthritis (JIA) treated with
open reduction, pelvic osteotomy and femoral shortening result-
ing in outstanding clinical and radiological outcomes. The key to
successful outcome in our belief and recommendation is to con-
trol the medical aspect of Juvenile idiopathic arthritis (JIA) before
attempting open reduction of Developmental dysplasia of the hip
(DDH).
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