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Abstract: Total hip replacement (THR) is the treatment of choice for the patient suffering from end-stage hip

osteoarthritis. In the presence of deformities due to congenital hip disease (CHD), THR is, in most of the cases,

a difficult task, since the technique of performing such an operation is demanding and the results could vary. We

present our experience and preferred strategies focusing on challenges and surgical techniques associated with

reconstructing the dysplastic hip.
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THR in patients with congenital hip disease (CHD)
remains a difficult and challenging technical procedure
for surgeons to perform because of the potential for these
patients to have severe anomalies in their bones and soft
tissues (1,2).

The goal of THR in CHD is the proper restoration of the
centre of rotation and proximal femoral anatomy to allow
optimal abductor function, a task quite challenging due to the
anatomical abnormalities encountered. Proper preoperative
planning is required to assess the location and severity of
defects, angular deformities, fixed deformities of lumbar
spine, limb-length discrepancy, along with the depth and the
anteversion of the acetabulum and the femoral neck (1).

Especially the acetabular reconstruction is technically
demanding because of anterolateral bone deficiency and
increased socket anteversion, which compromise superior
coverage (3,4). While multiple strategies have been
described to address this challenge, the optimal cup position
continues to be debated (5-9).

The anatomical placement (true acetabulum) of
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the acetabular component is recommended mainly
for biomechanical reasons (7,10,11). On the basis of a
mathematical model of the hip joint, Johnston er al. (12)
suggested that the displacement of the centre of rotation of
the cemented acetabular component medially, inferiorly and
anteriorly reduces hip loads significantly. High placement
of the component in the region of false acetabulum has also
been proposed (13,14). However, at this level, the lever
arm for the body weight is much longer than that of the
abductors and causes excessive loading of the hip. Also,
the shearing forces acting on the acetabular component
at a higher level can lead to early loosening. In addition,
in unilateral cases a high acetabular component does not
correct leg-length and leaves the patient with a limb.

In cases of hip dysplasia, according to Hartofilakidis (7)
classification the acetabular cup usually does not pose
problems in the ideal placement at the original acetabulum.
During the preparation, care should be taken to ream
the osteophyte that covers the fossa, in order to place the
prosthesis in proper depth.
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In low dislocation, the femoral head articulates with a
false acetabulum that partially covers the true acetabulum.
Besides the superior segmental defect there is an anterior
segmental defect of the true acetabulum due to erosion by
the migrating head.

In our experience, adequate coverage of a small press
fit cup is possible although technically more demanding,
not only compared to simple dysplasia, but also compared
to high dislocation cases. As, cup is usually left more than
20% uncovered, even after cotyloplasty (as described below
for high dislocation), we often favour the use of a porous
acetabular component in combination with cancellous
autograft impacted onto the uncovered shell portion.

Placing the cup at the anatomic level of the true
acetabulum is crucial in order to medialise the centre of hip
rotation and restore the lever arm of the gluteal muscles
to correct any pelvic imbalance (15). The inadequate
medialisation of the hip centre may affect long term results;
superior or lateral placement of the acetabular implant has
been proven to be a risk factor for implant loosening due to
increased joint loads in supero-lateral compared to medial-
inferior position (16,17).

In high dislocation, although the hypoplastic appearance
of the acetabulum, the superior rim is not eroded as in
low dislocated hips while the anterior and posterior walls
provide adequate coverage. The best bone stock to support
reconstruction is postero-superiorly, therefore placement of
the implant in the true anatomic position is possible, having
in mind that the true acetabulum is narrow and shallow with
a characteristic pulvinar fatty tissue. Our technique includes
widening and deepening of the true acetabulum by using
small diameter reamers, following a superior and posterior
direction, where bone stock is usually adequate (18). Care
should be taken to avoid fracture of the anterior thin wall
and to protect the bone bridge between the two acetabula.
After reaming with the final reamer is performed, we use the
reverse reaming technique impacting the cancellous bone to
the soft porotic acetabular medial wall. If the created cavity
is able to accommodate a small cementless press-fit cup with
40-45° abduction, 10° anteversion and there is less than
30-40% of uncovered area, we implant that prosthesis.
When adequate coverage by native bone cannot be achieved
(more than 40% uncovered), we perform cotyloplasty
technique by inserting a press-fit cup whose initial fixation
supports upon the acetabular rim. Initial reaming provides
adequate autogenous cancellous graft that in combination
with the morsellised femoral head is reverse reamed and
impacted towards the fragmented acetabular wall, thus
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restoring bone stock in the long term.

Since 1997 we use the Trabecular Metal for the CHD
cases, initially Monoblock acetabular components and after
that the Trabecular Metal Modular Acetabular cup (Zimmer
Inc., Warsaw, Indiana). The external surface of porous
implants has a high coefficient of friction with this cancellous
bone and they provide excellent initial stability, with possible
osteoconductive and osteoinductive properties (19,20).

Concerning the positioning of the acetabular components,
biomechanical analysis showed that higher joint contact
forces occurred with lateral placement of the cementless
acetabular components in patients who did not have CHD (21).
In addition, lateral positioning of the cemented cup has
been reported to have significantly higher long-term
complications in THR for CHD (9,11).

Dorr ez al. (6) described a cementless acetabular protrusion
cup fixation technique for 24 cases of CHD and reported
good results with medial and lower cup positioning at a mean
of 7 years of follow-up. In a study by Georgiades et /. (3),
28 cementless cups placed with a horizontal distance from
cup to teardrop of more than 25 mm had significantly higher
wear rate and periacetabular osteolysis compared to the
remaining 25 cementless cups placed within a horizontal
distance from cup to teardrop of less than 25 mm. In
addition, they had a higher frequency of osteolysis around
the femoral component that was not statistically significant
probably due to the small size of their sample. Moreover,
the 12 cups placed at a height of more than 25 mm superior
to the interteardrop line (ITL) showed a statistically
significant higher aseptic loosening rate only of the femoral
component although none of those cups was placed at a
height of more than the 35 mm, placement distance over
which it is considered as high placement of the cup (9,22,23).

On the basis of a mathematical model of the hip joint,
Johnston ez al. (12) suggested that the displacement of the
center of rotation of the cemented acetabular component
medially, inferiorly, and anteriorly reduces hip loads
significantly. However, Russotti and Harris reported
acceptable results with the superior and medial positioning
of cemented acetabular components in patients with and
without CHD (9). According to a high hip center defined
by the authors, the reconstructive rotation center of the hip
could be considered as a high hip center (>35 mm above the
interteardrop) without concomitant lateralization (9).

Moreover, Hirakawa ez al. (22) reported good results with
superior placement, relatively low inclination, and medial
positioning of the cemented cup exclusively in patients with

CHD.
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Recently, Sen et al. (24) performed acetabuloplasty in
54 hips (44 patients) by reaming the posterior wall of the
native acetabulum and medialising the acetabular component
to restore the anatomic centre of hip rotation using a
small cup without bone grafting. The mean follow-up was
5 years (range, 2-14 years) and on average, the prosthetic
survival rates were 92.7% and 88.5% at 2 and 5 years,
respectively post surgery. The authors mentioned that the
placement of the acetabular cup on the true acetabulum is
biomechanically superior to any other position and increases
the survival rate in their series. This is in agreement with
other investigators which stress the biomechanical advantages
of component placement in the anatomical position (25,26).

In contrast, other authors found increased rates of loosening
of the femoral and acetabular components with superior
positioning of the acetabular component in patients without or
with CHD, even without lateral displacement (27,28).

Furthermore, recent studies reported excellent long-term
results of cementless cups with a high hip center placement
for CHD. The authors stated that the implant survival rate
for any reasons was >95%, and the complications such as
aseptic loosening, polyethylene wear, and dislocation had no
significant differences compared with reconstruction of an
anatomic rotation center of the hip (29,30).

Whether to determine the value of anatomic hip centre
in hip dysplasia, Watts et 2l (31) investigated if long-term
acetabular and/or femoral component loosening and
revision rates were correlated with the initial placement of
the hip center relative to superior displacement, presence
within the true acetabular region (TAR), and the location
as determined with a four-zone system (28). They found
that the overall cumulative incidence of aseptic revision at
thirty-five years was 32% for acetabular cups and 21% for
femoral stems. Acetabular loosening was less likely with a
hip center placed within the TAR, <15 mm superior to the
approximate femoral head center, <35 mm superior to the
ITL, or within the inferomedial acetabular zone (zone 1).
Femoral loosening and revision were less likely with the hip
center placed <35 mm superior to the I'TL and within zone 1.
They stated that an anatomic hip center was associated with
significantly lower loosening and aseptic revision rates for
both acetabular and femoral components.

However at the same study, the authors noted that
recent reports have shown excellent outcomes in dysplastic
hips treated with a superiorly placed cementless acetabular
component (29,30,32) While the positive results of non-
anatomically placed uncemented components are intriguing,
Watts et al. (31) mentioned such reports must be interpreted
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with attention to the definition of a “high hip center.” In the
three aforementioned studies of uncemented components,
the hip center was placed an average of 24 to 27 mm superior
to the I'TL. These mean values would actually be classified as
“anatomic” if the methods used in study by Watts et al. (31)
were applied and they noted that it is acceptable slightly
superior cup placement with Crowe type II dysplasia when
performing cementless THR.

Nevertheless, Chen et 4/. (33) mention that the concept
of high hip centre (HHC) may insufficiently illuminate
the degree of elevating rotation center of the hip owing
to individual differences. They introduced the concept of
ratio of the HHC to the height of patient. The ratio of the
height of the hip center (HHC ratio) was calculated with
the formula: OA/height, where OA, is the height of the hip
center, vertical distance along a line extending from the
center of the femoral head perpendicular to the ITL. They
also noted that analyses of anthropometric data may be
valuable and will give a good comparison for future studies.

In conclusion, THR in patients with CHD is a
demanding operation associated with higher failure and
revision rates, thus an experienced surgical team is needed.
Many of the problems arising with reconstruction in
CHD can be overcome by understanding the anatomical
basis of the underlying anomalies encountered. A detailed
preoperative planning is of capital importance. Our main
goal is restoration of the anatomic hip centre which serves
to restore abductor lever arm and pelvic imbalances thus
eliminating abnormal contact stresses on the hip joint.
This is not a straight forward procedure in the majority
of cases and special techniques are usually required. With
the advances in technology and adherence to the proper
surgical steps, THR is becoming a very valuable option but
it still can prove to be a technically demanding operation
even for experienced surgeons.
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