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Hip resurfacing after iliofemoral distraction for type IV developmental
dysplasia of the hip a case report
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ABSTRACT. Osteoarthritis secondary to de-
velopmental dysplasia of the hip is a surgical chal-
lenge because of the modified anatomy of the ac-
etabulum which is deficient in its shape with poor
bone quality, torsional deformities of the femur
and the altered morphology of femoral head. Par-
ticularly in Crowe type III and IV, additional sur-
gical challenges are present, such as limb-length
discrepancy and adductor muscle contractures.
This is a bilateral hip dysplasia case where bilat-
eral hip replacement was indicated, on the left side
with a resurfacing one and on the other side a two
stage procedure using a iliofemoral external fix-
ator to restore equal leg length with a lower risk
of complications. This case report shows both the
negative clinical outcome of the left and the excel-
lent one of the right hip where the dysplasia was
much more severe. Patient selection and implant
positioning are crucial in determining long-term
results.

Key words: Resurfacing, hip, dysplasia, con-
genital, bilateral.

Introduction

Osteoarthritis secondary to developmental dysplasia of
the hip (DDH) is a surgical challenge because of the modi-
fied anatomy of the acetabulum, which is deficient in its
shape, with poor bone quality, torsional deformities of the
femur and the altered morphology of the femoral head.!
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RESUMEN. La osteoartritis secundaria a displa-
sia del desarrollo de la cadera es un reto quirdrgico
debido a la anatomia modificada del acetabulo que
es deficiente en su forma, con mala calidad del hue-
so, deformidades de torsion del fémur y la morfolo-
gia alterada de la cabeza femoral; en particular en
los tipos II1 y IV de Crowe, retos quirirgicos adicio-
nales estan presentes, tales como dismetria y con-
tracturas musculares de los aductores. En este caso
de displasia de cadera bilateral se indicé el reempla-
zo bilateral, en el lado izquierdo con una protesis de
resuperficializacion y en el otro lado se realizé un
procedimiento de dos etapas utilizando un fijador
externo iliofemoral para restaurar la longitud de
la pierna con un menor riesgo de complicaciones.
Este caso muestra tanto el resultado negativo de la
cadera izquierda como el excelente resultado de la
cadera derecha, donde la displasia fue mucho mas
grave. La seleccion del paciente y la colocacion del
implante son cruciales en la determinacion de resul-
tados a largo plazo.

Palabras clave: Resuperficializacion, cadera,
displasia, congénita, bilateral.

Moreover, particularly in Crowe type III and 1V ,? addi-
tional surgical challenges are present, such as limb-length
discrepancy and adductor muscle contractures.

When restoring limb-length discrepancy greater than four
centimeters, the risk of nerve palsy should be considered.

In order to minimize this complication, different surgical
techniques, such as femoral shortening with subtrochanteric
osteotomy or cup positioning with a high center of rota-
tion, have been proposed for one-stage treatment. However,
these procedures are inadequate to restore limb-length dis-
crepancy.>+3¢ A two-stage procedure using an ilieofemoral
external fixator for soft-tissues distraction before total hip
arthroplasty (THA) has been proposed’%° to avoid neu-
rological impairment, achieve nearly equal leg length and
restore the anatomical hip center of rotation, which is bio-
mechanically advantageous.®!
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Hip resurfacing (HR) has gained popularity during the
past 15 years as a suitable solution for young and active
patients affected by hip disease. Advantages'>!® of HR
over THA include: bone stock preservation, which facili-
tates conversion to a stemmed prosthesis, low dislocation
risk due to the large diameter of the femoral head, res-
toration of hip geometry (head diameter, femoral offset,
center of rotation), physiological hip loading —thus pre-
venting stress-shielding— and the resumption of sporting
activity.

However, HR introduced new mechanisms of failure,
such as femoral neck fracture and increased serum concen-
trations of metal ions that may lead to either local effects
(pseudo-tumor, osteolysis, ALVAL) or may theoretically
produce systemic effects (renal failure, carcinogenity, co-
baltism).'+!3

Despite these complications several good results in terms
of clinical outcome and implant survival ranging from 90 to
98% at 10 years' are reported in the literature regarding in
patients affected by DDH grade I and II.

Case report

In October 2004, a 41-year-old female with severe hip
pain affected by bilateral DDH type I in the left hip and
type IV in the right hip according to the Crowe classifica-
tion came to our institute for clinical examination.

The patient had a positive bilateral Trendelemburg sign
and her hips were highly limited in their range of motion.
Particularly, the right hip was limited to 60° in flexion and
to 5° in internal and external rotations. Preoperative Harris
Hip Score (HHS) was 53 for the right and 62 for the left hip,
respectively.

A 52-mm limb-length discrepancy was measured on an-
teroposterior preoperative radiographs (Figure 1).

Considering the young age of the patient and the pre-
served femoral morphology, a HR was performed on the left

Figure 1. X-rays showing developmental dysplasia of the hip, type I in the
left hip and type IV in the right one.
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hip (BHR, Birmingham Hip Resurfacing, Smith & Nephew,
Birmingham, United Kingdom) in December 2004 (46-mm
cemented femoral head, 52-mm uncemented acetabular
cup). The acetabular shell was positioned with an inclina-
tion of 67° (Figure 2).

Ten months later, the patient was completely satis-
fied with her HR, HHS increased to 91. Due to the re-
surfaced left hip, limb-length discrepancy increased to
57 mm. Considering the positive clinical outcome, the
patient wanted to receive the same treatment in the con-
tralateral hip.

Since the right limb was 57 mm shorter than the left
one, an external iliofemoral fixator was used for soft-
tissue distraction to reduce the risk of nerve palsy and
to be able to implant the acetabular cup into the true ac-
etabulum.

In October 2005 a capsulotomy through lateral ap-
proach was performed and an iliofemoral external fix-
ator (Orthofix, Bussolengo, Verona, Italy) was implanted
using three hydroxyapatite coated pins'® on the lateral
aspect of the iliac wing and two pins inserted into the
femoral diaphysis with no distraction at the time of sur-
gery. Percutaneous adductor tenotomy was performed to
achieve further soft-tissue distraction. Postoperatively,
progressive one mm distraction per day was planned,
until the tip of the greater trochanter reached the upper
border of the native acetabulum (Figure 3). External fix-
ator was well tolerated by the patient, with no signs of
pin tract infection. After 55 days, the external fixator was
removed, and through the same lateral approach, a HR
was implanted (42-mm cemented femoral head, 50-mm
uncemented acetabular cup). The acetabular shell was
positioned with an inclination of 47°. The limb-length
discrepancy was completely restored.

Six months after the second HR, the patient’s clinical
outcome was excellent, with HHS of 95 for the right hip and
91 for the left one.

Figure 2. X-rays showing HR at one-year follow-up (October 2005).
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Figure 3. X-rays showing no leg-length discrepancy 55 days after iliofe-
moral distraction. (November 2005).

Figure 4. X-rays showing severe osteolysis both on the acetabular side and
femoral neck in the left hip (seven-years follow-up). Good osteointegration
in the well positioned HR in the right hip (follow-up of eight years).

Annually scheduled follow-up for clinical and radio-
graphical examinations showed excellent outcome until
April 2011, when the patient started complaining of groin
pain on the left side (HHS was 64). Radiographs showed
severe osteolysis of both the acetabular and femoral sides
with extensive neck narrowing (Figure 4).

Revision surgery was performed in June 2012 and a
stemmed THA with modular dual mobility (MDM) system
(ceramical 28-mm femoral head, 60-mm acetabular cup, met-
al insert and a 48-mm UHMWPE liner) (Stryker, Michigan,
USA) was implanted. A good implant stability was achieved
using autologous bone graft and two screws (Figure 5).
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Figure 5. X-rays showing a stemmed THA at one-year follow-up with
good osteointegration. Eight-years follow-up of the well-functioning HR
on the right side without radioluciencies.

One year after revision surgery, the patient is doing well;
hip pain has disappeared on the left side (HHS 95), while
the right one has still an excellent clinical outcome (HHS
98), with radiographs showing a complete osteointegration
of the implant.

Discussion

THA represents an effective solution for patients affect-
ed by hip osteoarthritis secondary to DDH.

Nevertheless, these patients are usually younger than
those affected by primary osteoarthritis of the hip; therefore,
long-term implant survival still remains a concern.!”

Excluding large-diameter metal-on-metal THA, which
recently experienced a high revision rate, a similar good
survival for stemmed prostheses and the BHR resurfacing
system has been reported in young patients affected by low
grade DDH.*

BHR prostheses, either implanted in primary osteoarthri-
tis or secondary to DDH, have been reported to have a simi-
lar positive survivorship.!6-19-2021.22

HR is a bone-preserving solution suitable for young and
active patients with a long life expectancy where revision
surgery is more probable to become necessary. However, it
may not be possible to restore severe limb-length discrepan-
cy nor to correct important deformities on the femoral side,
which characterize high-grade DDH.

In this patient, since the deformities of the left hip were
minimal, a HR was implanted. At the time of the first op-
eration, the edge wear phenomenon was not completely
known; therefore, the steep cup inclination (67°) due to the
high stability provided by the large-diameter femoral head
was not considered a major concern. Now, it is well known
that metal-on-metal coupling does not tolerate cup malposi-
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tioning, which must have an inclination between 40° and 50°
and an anteversion from 10 to 20°. We believe that in our
patient, incorrect cup orientation was been the main cause
of implant failure.

Considering the patient’s characteristics and the radio-
logical features of both of the acetabular and the femoral
sides, severe limb-length discrepancy represented the major
limitation to perform a HR.

The two-stage procedure using an iliofemoral external
fixator to distract soft tissue before the THA is indicated
in Crowe type III and IV to restore equal leg length with a
lower risk of complications.

By using this technique, the hip center of rotation can be re-
stored to a more anatomical position and may lead to improve
hip biomechanics, avoiding excessive joint reaction forces.

The use of a small-sized iliofemoral distractor with hy-
droxyapatite coated pins provides a stable and, at the same
time, non-cumbersome system which allows discharging
the patients, permitted non-weight bearing walking on the
affected side, between the first and the second stage.

In our patient, we performed this two-stage procedure
combined with a HR, thus achieving a good clinical out-
come and an excellent implant survival. By using a HR in-
stead of THA, the infection risk may be eventually reduced
due to the higher distance between the femoral component
and the pin tracts.

This case report shows both the negative clinical out-
come of the left hip and the excellent one of the right one,
hip where the dysplasia was much more severe. Patient se-
lection and implant positioning are crucial in determining
long-term results.

Conclusion

In our patient, affected by grade IV DDH after restoring
limb-length discrepancy using external fixator, HR allowed
to obtain excellent results in terms of functional improve-
ment and implant survival.

Bibiography

1. Argenson JN FX, Flecher X, Parratte S, Aubaniac JM: Anatomy of the
dysplastic hip and consequences for total hip arthroplasty. Clin Orthop
Relat Res. 2007; 40-5.

Nagoya S, Kaya M, Sasaki M, Tateda K, Kosukegawa I, Yamashita T:
Cementless total hip replacement with subtrochanteric femoral shorte-
ning for severe developmental dysplasia of the hip. J Bone Joint Surg
Br.2009; 91(9): 1142-7.

Sener N, Tozun IR, Asik M: Femoral shortening and cementless ar-
throplasty in high congenital dislocation of the hip. J Arthroplasty.
2002; 17(1): 41-8.

Baz AB, Senol V, Akalin S, Kose O, Guler F, Turan A: Treatment of
high hip dislocation with a cementless stem combined with a shorte-
ning osteotomy. Arch Orthop Trauma Surg. 2012; 132(10): 1481-6.

ACTA ORTOPEDICA MEXICANA 2015; 29(5): 271-274

274

5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Neumann D, Thaler C, Dorn U: Femoral shortening and cementless
arthroplasty in Crowe type 4 congenital dislocation of the hip. Int Or-
thop. 2012; 36(3): 499-503.

Becker DA, Gustilo RB: Double-chevron subtrochanteric shortening
derotational femoral osteotomy combined with total hip arthroplasty
for the treatment of complete congenital dislocation of the hip in the
adult. Preliminary report and description of a new surgical technique.
J Arthroplasty. 1995; 10(3): 313-8.

Lai KA, Liu J, Liu TK: Use of iliofemoral distraction in reducing high
congenital dislocation of the hip before total hip arthroplasty. J Ar-
throplasty. 1996; 11(5): 588-93.

Lai KA, Shen WJ, Huang LW, Chen MY: Cementless total hip ar-
throplasty and limb-length equalization in patients with unilateral
Crowe type-1V hip dislocation. J Bone Joint Surg Am. 2005; 87(2):
339-45.

Lerch M, Thorey F, von Lewinski G, Klages P, Wirth CJ, Windhagen
H: An alternative treatment method to restore limb-length discrepan-
cy in osteoarthritis with high congenital hip dislocation. Arch Orthop
Trauma Surg. 2009; 129(12): 1593-9.

Holinka J, Pfeiffer M, Hofstaetter JG, Lass R, Kotz RI, Giurea
A: Total hip replacement in congenital high hip dislocation fo-
llowing iliofemoral monotube distraction. Int Orthop. 2011;
35(5): 639-45.

Pagnano W, Hanssen AD, Lewallen DG, Shaughnessy WJ: The effect
of superior placement of the acetabular component on the rate of loo-
sening after total hip arthroplasty. J Bone Joint Surg Am. 1996; 78(7):
1004-14.

Amstutz HC, Antoniades JT, Le Duff MJ: Results of metal-on-metal
hybrid hip resurfacing for Crowe type-I and II developmental dyspla-
sia. J Bone Joint Surg Am. 2007; 89(2): 339-46.

Wang Q, Zhang XL, Chen YS, Shen H, Shao JJ: Resurfacing arthro-
plasty for hip dysplasia: a prospective randomised study. J Bone Joint
Surg Br. 2012; 94(6): 768-73.

Pandit H, Glyn-Jones S, McLardy-Smith P, et al: Pseudotumours as-
sociated with metal-on-metal hip resurfacings. J Bone Joint Surg Br.
2008; 90(7): 847-51.

Keegan GM, Learmonth ID, Case CP: A systematic comparison of the
actual, potential, and theoretical health effects of cobalt and chromium
exposure from industry and surgical implants. Crit Rev Toxicol. 2008;
38(8): 645-74.

McMinn DJ, Daniel J, Ziaee H, Pradhan C: Results of the Birmingham
Hip Resurfacing dysplasia component in severe acetabular insufficien-
cy: a six- to 9.6-year follow-up. J Bone Joint Surgy Br. 2008; 90(6):
715-23.

Pollard TC, Baker RP, Eastaugh-Waring SJ, Bannister GC: Treatment
of the young active patient with osteoarthritis of the hip: a five to
seven-year comparison of hybrid total hip arthroplasty and metal-on-
metal resurfacing. J Bone Joint Surg Br. 2006; 88-B: 592-600.
Whitehouse MR, Aquilina AL, Patel S, Eastaugh-Waring SJ, Blom
AW: Survivorship, patient reported outcome and satisfaction fo-
llowing resurfacing and total hip arthroplasty. J Arthroplasty. 2013;
28(5): 842-8.

Naal FD, Schmied M, Munzinger U, Leunig M, Hersche O: Outcome
of hip resurfacing arthroplasty in patients with developmental hip dys-
plasia. Clin Orthop Relat Res. 2009; 467(6): 1516-21.

McMinn DJ, Daniel J, Ziace H, Pradhan C: Indications and results of
hip resurfacing. Int Orthop. 2011; 35(2): 231-7.

McBryde CW, Shears E, O’Hara JN, Pynsent PB: Metal-on-metal hip
resurfacing in developmental dysplasia: a case-control study. J Bone
Joint Surg Br. 2008; 90(6): 708-14.

Smith AJ, Dieppe P, Howard PW, Blom AW, National Joint Registry
for E, Wales: Failure rates of metal-on-metal hip resurfacings: analy-
sis of data from the National Joint Registry for England and Wales.
Lancet. 2012; 380(9855): 1759-66.



