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Abstract: The femoral offset is the most important prognostic element in hip
arthroplasty. Its restoration is crucial. Any change in the native value of the
offset affects the quality of clinical function of the hip. The aim of our study
was to evaluate the clinical function of the hip based on the value of the femoral
offset after arthroplasty. This is a retrospective study conducted between 2010
and 2013, involving 27 patients who underwent total hip arthroplasty. Patients
who had previous surgical procedures on the same hip or on the contralateral
hip were excluded. Measurements were taken from standard hip radiographs in
approximately 15° internal rotation, with magnification at 100%. Clinical
results were assessed using the WOMAC score, which averaged 15.2 points,
and the Merle d'Aubigné-Postel score, with an average of 15 points. Two other
tests were also evaluated in our study, the step and hop tests were used. The
best functional results were obtained in patients who had a lateralization of the
femoral stem with an increased offset.

Keywords: Femoral offset, Total hip arthroplasty (THA), Hip function,
WOMAC score, Radiographic evaluation.
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INTRODUCTION

The hip offset is a defined variable that reflects
the balance between body weight and the resistance force
provided by the hip abductors. It is the distance from the
perpendicular segment raised from the center of rotation
of the hip to the line of action of the abductor muscles.
The implantation of total hip prostheses in younger
subjects requires adherence to a certain number of
biomechanical rules in order to ensure the longevity of
the implants. Thus, restoring the femoral offset helps to
improve joint movement range and especially to
optimize the effectiveness of the gluteal muscles. The
aim of our work is to analyze the relationship between
the value of the femoral offset and the clinical
functioning of the hip.

METHODS

This is a retrospective study conducted in the
trauma-orthopedics department of the CHU of Rabat
over a period of 3.5 years from January 2021 to June
2024. It includes 20 patients who underwent total hip
arthroplasty, both cemented and uncemented. Patients
with a history of surgery on either hip were excluded
from this study. Epidemiological, clinical, and
radiological parameters were studied before and after the

implantation of the total hip prosthesis. Measurements of
the femoral offset were taken from standard hip X-rays
in approximately 15° internal rotation, with an
enlargement of 100%.

RESULTS

The average age was 46 years (18-75), with a
sex ratio of 1.45 (16 men to 11 women). The indication
for arthroplasty was mainly primary coxarthrosis (Figure
1), with 1 case of neglected hip dislocation (Figure 2,
Table 1). All these arthroplasties were implanted via the
posterior-external approach of MOORE, the capsule was
incised along the posterior edge of the gluteus medius
and the greater trochanter, without reattachment of the
pelvic-trochanteric muscles. The diameter of the
prosthetic femoral head averaged 50 mm (ranging from
42 mm to 58 mm), and stability tests were validated by
the absence of hip dislocation in internal rotation of more
than 30° at 90° of flexion (Figure 3). On standard pelvic
radiographs, the postoperative femoral offset ranged
from 36.2 mm to 52.3 mm, with an average of 44.25 mm
(Figure 4, Table 2). The difference between the
prosthetic offset and the contralateral femoral offset (on
a healthy hip) was 5.1 mm (ranging from -7.50 to +15.2).
It was increased in 20 cases (91%) compared to the
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contralateral offset. Clinical outcomes were assessed of 17 points, and the WOMAC score which averaged
using the Merle d'Aubigné-Postel score with an average 15.2 points
Table 1: Indications for total hip prosthesis

Etiologies Number of cases | Percentage

Primary coxarthrosis 18 66,6%

Osteonecrosis of the femoral head 5 33,3%

neglected hip fracture-dislocation 1 3,7%

Secondary coxarthrosis due to ankylosing spondylitis 1 3,7%

Revision of MOORE prosthesis 2 7,4%

Table 2: Value of the femoral offset

Operated side offset | Healthy side offset
Average preoperative 38,5 mm 39,6 mm
Value Average postoperative | 44,25 mm 39,6mm
Extremes 36,2 et 52,3 mm 36,75 et 59,45mm

Figure 1: Radiological image of primary coxarthrosis

Figure 2: Radiological image of a neglected hip dislocation
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Figure 3: Post-operative radiological control
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Figure 4: Measurement of the femoral offset

Two other functional tests were also used,
namely the hop test (repetitive jumps on one leg) and step
test (stepping onto a 50 cm high step). The evaluation
was on a subjective scale to quantify the feasibility of the
exercise: very easy, easy, difficult, and impossible.
Seven patients from our series (31.8%) had difficulty
and/or inability to perform the hop test, compared to
eight (36.3%) regarding the step test (Figure 5). The

analysis of the offset value in this patient group showed
a significant decrease compared to the healthy side
(Table 3). The analysis of all the results of our patients
showed that the best functional results were obtained in
patients.ayant eu une latéralisation de la tige fémoral
avec un offset augmenté. Aprés un recul moyen de 19,5
mois (de 3 2 36 mois), Aucun cas de descellement n'a été
objectivé a ce jour.

Table 3: Comparative analysis of the offset based on hop and step tests

Most offset value

WOMAC Score

Score of Merle d’Aubigné-Postel

Groupe A 40,75 mm

13

Groupe B 47,75 mm

17

Group A: Patients who are difficult or difficult to do the hop or step test. Group B: Patients who can do the
hop and the step test
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Figure 5: Results of the hop and step test

DISCUSSION

There is a very good correlation between the
offset and the leverage of the hip abductor muscles as
well as with their strength. Any modification of the offset
affects the angle of attack of the gluteus medius and thus
the force required to balance the pelvis. The literature
review reveals that there is not enough scientific work in
this regard. Regarding the approximate value of femoral
offset, Massin et al. observed an average femoral offset
value of 41.0 + 6.2 mm (ranging from 20.5 to 59 mm)
from a series of 200 femurs, while Noble et al. identified
an average value of 43 = 6.8 mm (ranging from 23.6 to
61 mm) from 200 femurs. These measurements can be
made either on a standard hip X-ray or on reconstruction
images from a computed tomography scan of the hip.
Rubin et al. conducted radiographic and tomographic
measurements on 32 femurs from cadavers and
compared these with their anatomical measurements.
They found that standard X-rays (frontal and lateral)
provided approximate values for characterizing the
geometry of the proximal femur. This team found an
average difference of 2.4 £+ 1.4 mm between radiographic
values and anatomical values, whereas CT provided an
accuracy of an average value of 0.8 £ 0.7 mm, considered
better than radiographic accuracy. However, the routine
performance of a CT scan for arthroplasty represents an
unacceptable additional cost in practice, while Debarge
et al., Unnanuntana et al., and Suh et al., consider that
2D planning allows predicting the size of the femoral
pivot and the offset in nearly 70% of cases.

In our series, the postoperative measurements
of the offset were based on standard radiographs due to
the difficulty of performing a systematic CT scan for all
our patients, while taking into account image
enlargement, the size of the femoral head, and respecting
the position of the lower limbs in internal rotation at the
time of taking the picture. The reproduction of the
femoral offset remains a crucial criterion in hip
arthroplasty; it would reduce the risk of dislocation [10]
and polyethylene wear [11], whereas its increase favors
the strength of the abducting muscles [12], improves

joint ranges [1], decreases limping and the use of canes
[13]. However, this comes at the cost of a higher risk of
loosening related to increased stress on the stem
according to Cannestra et al., [14] and Olofsson ef al.,
[15], hence the importance of impeccable sealing quality,
or alternatively opting for cementless fixation which
appears to be less sensitive to the increase in constraints
according to Danesh-Clough et al., [16]. On the other
hand, on the femoral side, reducing the offset could
prove beneficial by promoting axial compressive forces
on the femoral component. Lateralization with increased
offset (starting from 4 mm) is considered the best method
by many authors to retighten the soft tissues by
moderately lengthening the operated limb [10].

CONCLUSION

Total hip arthroplasty remains a current and
debated topic, and patients are increasingly asking for a
functional and anatomical hip. The restoration of a
normal offset is became a requirement in order to have
an anatomical and functional hip.
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