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Introduction

Total Hip Arthroplasty (THA) is one of the most eminent
orthopedicsurgery performed and is also termed as the ‘Operation of
the century’™. In THA, the head and proximal neck of the femur are
surgically excised and the acetabular cartilage and subchondral bone
are removed followed by replacement by an artificial prosthesis(®.

THA provides reliable outcomes for patients suffering from
degenerative hip osteoarthritis (OA), avascular necrosis (AVN) of
the femoral head, congenital hip disorders, inflammatory arthritis.
etc. It relieves pain, provides functional restoration and improves the
overall quality of lifels],

The goal of THA includes reduction in pain and restoration
of normal function of the hip permitting the patient to do his/her
normal activities again. THA also tries to restore the femoral head
center of rotation and acetabular center of rotation as near to normal
as feasible. When these centers are not restored near normal, there is
a decrease in the functioning of the abductors and increased wearing
of the implants [,

One of the major concern in THR is restoration of the lower
limb length. Limb length must be restored to as much extent as
possible without compromising the stability of the prosthesis. Lower
Limb Length Discrepancy (LLD) following THA is one of the
common source of patient dissatisfaction [,
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Vertical offset may be defined as the perpendicular distance
between the femoral head center of rotation (COR) and the medial
apex of the lesser trochanter. In cases where femoral head COR
could not be located, vertical offset can be considered as the
perpendicular distance between a horizontal line extending from the
base of the teardrop and the medial apex of the lesser trochanter [,
Vertical offset is an important reflector of the displacement of the
femur from the pelvis 1.

The acetabular COR undergoes a change in THA due to
acetabular reaming and cup implantation. Thus, the vertical offset
alone is no longer an indicator of the displacement of the femur from
the pelvis and the displacement is influenced by both the vertical
offset as well as the acetabular cup [©1,

The acetabulum is a cup-shaped socket which articulates
with the head of the femur to form the hip joint which is a ball and
socket type of joint. The name ‘acetabulum’ is derived from its
resemblance to a shallow Roman vinegar cup. Normally the average
diameter of acetabulum is 52 + 4 mm [,

The size and positioning of the acetabular cup imposes a
great impact on the results of THA as it affects dislocation, gait, limb
length, strength of the abductors, impingement, range of motion
(ROM), loosening and wearing and ultimately resulting in cup
failure [, Therefore, Pre-operative determination of acetabular cup
size is important because if the acetabular cup size is not accurate, it
may either be too loose or may not fit adequately in the acetabulum.
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The acetabular cup size can be determined pre-operatively
by radiographic templating using conventional X-rays after
correction of the magnification error. Radiographically the
acetabular cup size can be measured as the distance between the base
of the teardrop and supero-lateral margin of the acetabulum after
correction of the magnification error [*%],

THA has an excellent 10-year survival of greater than 95%
and 25-year implant survival more than 80% [,

Methods

Pre-operative

e Informed consent taken from all the patients.

e  Routine PAC blood and urine investigations, Chest X-ray
and ECG were done.

e  Plain X-ray pelvis with bilateral hip joints- anteroposterior
view done of all the patients in the study. Acetabular cup
size (distance between the base of teardrop and supero-
lateral margin of the acetabulum) and vertical offset
(perpendicular distance between center of rotation of
femoral head and medial apex of lesser trochanter)
measured using template with correction of magnification
error.

o Bilateral lower limb lengths measured and lower limb
length discrepancy noted.

Intra-operative

e  Position of the patient: Lateral
e Incision: Hardinge approach, Southern-Moore approach.

Post-operative

e All the patients assessed post operatively for acetabular
cup size and vertical offset using plain X-ray pelvis with
bilateral hip joints- anteroposterior view the very next day
of surgery.

e Lower limb length discrepancy measured (mean
discrepancy ranges from 3 to 17 mm)[’l. Acetabular cup
size and vertical offset (pre & post-operative) compared.

Surgical Technique

All the patients underwent Total Hip Arthroplasty. The hip joint and
proximal femur were exposed either through anterolateral approach
or posterolateral approach.

Anterolateral approach

e  Straight and longitudinal incision centred over the tip of
greater trochanter is given.

e  Subcutaneous tissue is cut to reach fascia over posterior
margin of greater trochanter.

e  Fascia lata is incised to expose vastus lateralis muscle.

e  There is no true internervous plane in this approach. The
plane is made between tensor fascia lata and gluteus
medius.

e  Superior margin of joint capsule is exposed by retracting
gluteus medius and minimus proximally and laterally.

e  Capsuleisincised and hip dislocated anteriorly by external
rotation at hip joint.

Posterolateral approach

e  Curved incision is given centred over the posterior aspect
of greater trochanter.

e  Subcutaneous tissue is cut to reach fascia.

e Fascia lata is cut to expose vastus lateralis muscle. The
fibres of gluteus maximus are split very gently.

e  Gluteus medius is retracted to expose the short external
rotator muscles of the hip.
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e These are divided close to their insertion and inverted
posteriorly protecting the sciatic nerve.

e The capsule is exposed superiorly, posteriorly and
inferiorly and is incised along the attachment of the femur.

e  The acetabular labrum is excised and the hip dislocated
posteriorly by flexing, adducting and internally rotating
the hip.

Statistical analysis

Table 1: Comparison of pre and post-operative acetabular cup
size (mm) of study subjects
Acetabular cup Mean £ SD | Median (25th- Range

size(mm) 75t percentile)
Pre-operative 49.44 +3.4 | 49(47-52) 42-58
Post-operative 50.48 + 3.53 | 50(48-52) 44-60

Percentage change | 2.12+£2.01 | 2.13(0-3.846) 0-6.38
in acetabular cup
size(mm)

Comparison of pre and post-operative
vertical offset(mm) of study subjects
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Figure 1: Comparison of pre and post-operative vertical offset
(mm) of study subjects

Mean value of pre-operative, post-operative and percentage change
in vertical offset(mm) of study subjects was 35.4 +2.18,37.12 + 2.6
and 4.85 + 3.08 with median (25th-75th percentile) of 35(34-37),
37(35-38) and 5.56(2.941-7.317) respectively. Vertical offset (mm)
was significantly increased from pre to post-operative. (p
value<.0001)

Table 2: Correlation of percentage change in acetabular cup size
(mm) and vertical offset (mm)

Variables Correlation P value
coefficient
Acetabular cup size(mm) and | 0.893 <0.001
vertical offset (mm)
Correlation of percentage changein acetabular cup
size(mm) with percentage changein vertical
o .
¢ offset(mm)
-
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Figure 2: Correlation of percentage change in acetabular cup
size (mm) with percentage change in vertical offset (mm)
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Significant positive correlation was seen between percentage change
in acetabular cup size (mm) with percentage change in vertical
offset(mm) with correlation coefficient of 0.893 and p-value <0.001.

Result & Conclusion

e Accurate size and correct positioning of implant is
essential in THA for restoration of normal biomechanics
of hip joint and correction of LLD thereby providing a
good functional outcome to the patient.

e  Pre-operative templating helps in determining the size of
the implant such as acetabular cup to be used intra-
operatively.

e  We were able to accurately predict the size of acetabular
cup in 40% of the cases using pre-operative templating
with accuracy increasing to 96% if prostheses within + 2
mm size are included.

e  Pre-operative shortening of the affected limb was seen in
all the cases with pre-operative LLD being 9.36 £ 2.29 mm
(mean = SD).

e In the present study, an increase in vertical offset was
noted post-operatively with percentage change in vertical
offset being 4.85 + 3.08 mm (mean + SD) thereby
correcting pre-operative shortening of the affected limb.

e  Post-operative LLD was less than 10 mm in all the cases
except one with no over lengthening found in any of the
cases thus, providing an acceptable and good functional
outcome to the patient.

e There is a significant positive correlation between
acetabular cup size and vertical offset in patients
undergoing primary THA with a correlation coefficient of
0.893 and p-value < 0.001.

Abbreviations

THA: Total Hip Arthroplasty

OA: Osteoarthritis

AVN: Avascular Necrosis

COR: Center of Rotation

ROM: Range of Motion

LLD: Lower limb Length Discrepancy
LFA: Low Frictional torque Arthroplasty
LLI: Lower limb Length Inequality
THR: Total Hip Replacement

HRA: Hip Resurfacing Arthroplasty
PMMA: Poly Methyl Mec Acrylate
PO: Pelvic Obliquity

MRI: Magnetic Resonance Imaging
PAC: Pre-Anaesthetic Check-up

SD: Standard Deviation

MM: Millimeter

CM: Centimeter

AP: Antero-posterior

ECG: Electrocardiography
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