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ABSTRACT

Background:

The success of THA relies heavily on the precise positioning of its components, particularly the acetabular cup,
which plays a critical role in ensuring joint stability, optimal load distribution, and long-term implant survival.
Material & Methods:

Place of study: VIMSAR, Burla, Sambalpur, Odisha, India (21.4997°N, 83.8844°E). Setting of study: Outpatient
Department of Orthopaedics. Period of study: April 2023 to April 2025. Study Design: Cross-sectional Study.
Study Population: All the patients with avascular necrosis in sickle cell disease who have undergone Total hip
replacement at least 1 year back.

Results:

All patients were assessed clinically using the HARRIS HIP SCORE SYSTEM [modified] for hip function in our
study. The above table summaries age distribution (years) among the study population: Majority of cases 31
(54.39%) were belong to <50 years and 26 (45.61%) were belongs to > 50 years respectively. Maximum value of
age was 75 year and minimum value of age was 30 year.

Conclusion:

In our study, 95.56% of patients had excellent functional outcome, 2.22% of patients had good functional outcome
and 2.22% of patients had fair functional outcome. In our study, 90% of acetabular cup positions were in
acceptable range. Only 10% of acetabular cups were in excessive anteversion.
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INTRODUCTION term implant survival*®. Malpositioning of the

Total hip arthroplasty (THA) is widely recognized as
one of the most transformative surgical procedures,
often referred to as the "operation of the century" due
to its ability to restore mobility and alleviate pain in
patients suffering from debilitating hip conditions
such as avascular necrosis (AVN) and osteoarthritis®.
The success of THA relies heavily on the precise
positioning of its components, particularly the
acetabular cup, which plays a critical role in ensuring
joint stability, optimal load distribution, and long-

acetabular cup can lead to complications such as
dislocation, accelerated implant wear, impingement,
limb length discrepancy, and aseptic loosening™>.

Acetabular cup positioning involves several key
parameters, including inclination angle, anteversion
angle, height, and depth. The "safe zone" for cup
placement, initially described by Lewinnek et al.,
remains a cornerstone in THA planning. This safe
zone typically includes an inclination angle of 40° +
10° and an anteversion angle of 15° + 10°%7.
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However, achieving these parameters
intraoperatively can be challenging due to factors
such as pelvic tilt, patient positioning on the operating
table, and variability in anatomical landmarks!®.
Advances in imaging technologies like computed
tomography (CT) have significantly improved
preoperative planning and postoperative assessment
of acetabular cup orientation®.

Sickle cell disease (SCD) is a genetic disorder
characterized by abnormal haemoglobin production,
leading to vaso-occlusive crises and ischemia. AVN
is a common complication of SCD due to repeated
episodes of ischemia affecting the femoral head.
Patients with SCD who undergo THA often present
unique challenges due to their altered bone quality
and higher risk of complications such as infection or
implant failure’. Accurate acetabular cup positioning
is particularly crucial in this population to optimize
functional outcomes and minimize complications.
CT imaging has emerged as a gold standard for
evaluating acetabular cup positioning
postoperatively. It provides precise measurements of
inclination and anteversion angles while allowing
surgeons to assess deviations from planned
orientations®.  Robotic-assisted ~THA  further
enhances accuracy by integrating CT-based
preoperative planning with intraoperative guidance
systems. Studies have demonstrated that robotic
systems improve consistency in achieving target
inclination and anteversion angles compared to
conventional techniques®.

Functional outcomes following THA are typically
assessed using standardized scoring systems such as
the Harris Hip Score (HHS), which evaluates pain
relief, mobility improvement, and overall patient
satisfaction . In patients with SCD-related AVN,
THA has been shown to significantly improve quality
of life despite their complex medical history.
However, long-term outcomes depend heavily on
precise implant positioning and individualized
surgical strategies.

The present study aims to analyse acetabular cup
positioning using CT imaging and evaluate its impact
on functional outcomes in patients with SCD
undergoing THA for AVN. By exploring the
interplay between imaging precision and clinical
results, this research seeks to contribute valuable
insights into optimizing surgical techniques for this
unique patient population.

MATERIAL & METHODS
Place of study: VIMSAR, Burla, Sambalpur, Odisha,

a)

b)
c)

India (21.4997N , 83.8844E)

Setting of study:  Outpatient Department of
Orthopaedics

Period of study: April 2023 to April 2025

Study Design: Cross-sectional Study

Study Population: All the patients with avascular
necrosis in sickle cell disease who have undergone
Total hip replacement at least 1 year back.

Sample Size Estimation: Every patient with avascular
necrosis in sickle cell disease that undergoes the total
hip replacement following up after 1 year within the
study period fulfilling the inclusion and exclusion
criteria will be included the study.

Based on study of Dr S Ahamed Nazeer, Dr. A
Senthinathan and DR R PrabhakarIJOS 2022; 8(4):
119-125

Sample size formula of multiple proportions was
calculated using PASS-21 software.

Power 80%

Alpha0.05

Samplesize (n) =45 (drop out 12)
Sampling Technique: Consecutive Sampling
Study Subject Selection Criteria:
Inclusion criteria

All patients with avascular necrosis in sickle cell
disease who have undergone total hip replacement at
least 1 year back.

Both unilateral and bilateral THR patients.

Patients willing for followup.
Exclusion criteria

a) Patients with knee ankylosis.

b) Patients with severespine kyphosis.

C) Pregnant mothers

d) Patient who underwent trauma to the operated site

recently.

e) Patient with severeco morbidities.

f) Patients not willing for study and follow up.

RESULTS

All patients were assessed clinically using the
HARRIS HIP SCORE SYSTEM [modified] for hip
function in our study.

Table 1: Age distribution among the study
population

Age [No. 0
(in yearsjpatients
(n=57)

PercentagelP valueResults
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<50 31 54.39%
'Y ears
0.8734 Not

= 5(26 45.61% Significant
lyears
an+tsd 48.74 1

12.26

years

The above table summaries age distribution (years)
among the study population: Majority of cases 31
(54.39%) were belong to <50 years and 26 (45.61%)
were belongs to > 50 years respectively. Maximum
value of age was 75 year and minimum value of age
was 30 year.

The mean Age distribution (years) of cases with
48.74 £ 12.26 years.

For Test of Significance, Here we use “Gaussian
Test for single mean”

Hence, there was no significant differences among
the study population according to their age
distribution (in years), with p value = 0.8734
{p>0.05}.

Age distribution among the study population

M<S0years 4>50years

Figure 1: Shows age distribution among the patients

Table 2: Gender distribution among the patients

Gender | No. of
distribution)atients [PercentagelP valu(Results
(n=57)
Male 24 42.11% Not
0.0935(Significant]
Female 33 57.89%

The above table summaries gender distribution
among the study population, off which 24 (42.11%)
were Male and 33 (57.89%) were female enrolled.
For Test of Significance, here we use “Chi — square
Proportion Test”

1 cal =2.841{ at 95% confidence limit ,with degree of
freedom 1, %% w» = 3.841}

Xz cal < Xz tab { 2.841<3.841 }
significance

at 5% level of

Hence, there was not significant differences among
the patients according to their

Gender  distribution,
0.0935{p>0.05}.

with p — wvalue =

In present study dominance of female patients were
more.

Gender distribution

EMale 4Female

Figure 2: Shows gender distribution among the
patients

Table 3: BMI (Kg/m?) distribution among the
study population

BMI pf patient{PercentageP Results
(kg/m?) |(n=57) value
18.5-24.934 59.65%
kg/m?
25-299 |15 26.32% |y 7802 Not
kg/m?’ Significant
> 30 kg/mj08 14.03%
Mean + 5.25.87 £ 3.5

kg/m?
The above table summaries BMI (kg/m?)

classification among the study population: Majority
of cases 34 (59.65%) were belongs to 18.5 - 24.9
kg/m?, 15 (26.32%) were belongs to 25 - 29.9 kg/m?
and rest 8 (14.03%) were belongs to > 30 kg/m?
respectively.

The mean BMI of cases was 25.87 + 3.50 kg/m?.

Maximum value of BMI was 354 kg/m’ and
minimum value of BMI was 21.1 kg/m?.

For Test of Significance, Here we use “Gaussian
Test for single mean”
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[tlcat =0.28 {at 95% confidence limit, with degree of
freedom 56, [t tab
=1.96}

|t] cal < |t] tab {0.28< 1.96} at 5% level of significance
Hence, there was no significant differences among
the study population according to their BMI
(kg/m?)  distribution, with p  value=0.7802
{p>0.05}.

BMI (Kg/m2) distribution among the study population

= No. of patients Percentage

59.65%

26.32%

185 - 24.9 kg/m2 25-29.9 kg/m2 >30kg/m2

Figure 3: Shows BMI (kg/m?) distribution among
the study population

12 PEOPLE NOT FOLLOW UP so the new
population size was 45

Table 4: Limb length discrepancies among the
study patients

Limb length patients (n=45) |Percentage
discrepancies
INil 39 86.67%
<3.2 cm 05 11.11%
>3.2 cm 01 2.22%

Limb length discrepancies among 45 surgery cases
were included in the present study, Out of which 39
(86.67%) had not Limb length discrepancies and 5
(11.11%) had Limb length discrepancies <3.2 cm.
None of the patients had significant limb length
discrepancies (>3.2cm) only 1 (2.22%)).

Limb length discrepancies
® No. of patients Percentage

86.67%

1111%
2.22%

P

Nil <3.2cm >3.2cm

Figure 4: Shows limb length discrepancies among
the study patients

Table 5: Pain among the study patients
IPain Scores patients (n=45)  [Percentage

INo Pain 44 97.78%

Mild pain 01 2.22%

Pain scores among 45 surgery cases were as follows
among the study cases in present study, Out of 45
cases , 44 (97.78%) had no pain and only 1 (2.22%)
had mild pain. None of the patients had significant
pain scores.

Pain Scores

#No Pain «Mild pain

1,2%

Figure 5: Shows pain among the study patients

Table 6: Limping among the study patients

patients (n=45)
Limping Percentage
INo Limping 44 97.78%
Moderate Limping|01 2.22%

Limping among 45 surgery cases were as follows
among the study cases in present study, Out of 45
cases , 44 (97.78%) had no limping and only 1
(2.22%) had moderate limping. None of the patients
had significant limping.
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Limping

= No. of patients Percentage

97.78%

2.22%
V' n 4

No Limping Moderate Limping

Figure 6: Shows limping among the study patients

Table 7: Support on walking among the study
patients
Support on walking [patients (n=45) [Percentage

ort need for walking 45 100%

No support need for walking among 45 (100%)
surgery cases among the study cases in present study,

Table 8: Distance walked among the study
patients
Distance walked [No. of patient{Percentage

(n=45)
[Unlimited 44 97.78%
2 or 3 block 01 2.22%

Distance walked among 45 surgery cases were as
follows, Out of 45 cases, 44 (97.78%) had unlimited
distance walked and only 1 (2.22%) had 2 or 3
blocked for distance walked. None of the patients had
significant distance walked.

Distance walked

ENo. of patients Percentage

97.78%

2.22%

Ay

Unlimited 2 or 3 block

Figure 7: Shows distance walked among the study
patients

DISCUSSION

Total Hip Replacement (THR) is an established
surgical intervention for managing advanced stages
of avascular necrosis (AVN) of the femoral head,
particularly in patients with sickle cell disease
(SCD), where joint- preserving procedures may not
be viable. In this study, we evaluated 57 patients
clinically using the modified Harris Hip Score and
radiologically via postoperative CT scans to assess
acetabular cup positioning, especially anteversion,
and its impact on functional outcomes.
Demographics and Baseline Characteristics

The mean age of the study population was 48.91 +
11.72 years, with a slight predominance of patients
under 50 years of age. This age distribution aligns
with existing literature which notes that AVN in SCD
often presents earlier than primary osteoarthritis,
necessitating surgical intervention at a younger age?®.
Gender distribution showed a female predominance
(57.89%), although this difference was not
statistically significant. Most patients had a BMI
within the normal range, which may have positively
influenced surgical outcomes.

Functional Outcomes

Functional recovery was excellent in the majority of
patients, with 95.56% achieving a Harris Hip Score
between 90 and 100 postoperatively. This strongly
supports the efficacy of THR in this high-risk
population when executed with precision. Pain relief,
restoration of gait, stair climbing, and ability to sit
and use public transportation were reported to be
near complete, with 100% of patients not requiring
support for walking and exhibiting no flexion
contracture. Limb length discrepancy was negligible
in 86.67% of patients.

These results are in concordance with prior studies
by Issa et al.’ and Azam et al.®, which highlighted the
role of accurate implant placement in achieving
favorable outcomes in patients with SCD undergoing
THR. Moreover, the absence of severe postoperative
complications such as chronic pain or recurrent
dislocation underscores the importance of
meticulous surgical technique and perioperative
planning in this vulnerable group.

Acetabular Cup Version and its Relevance
Acetabular cup version was a central focus in this
study. Most patients (33.33%) had cup anteversion
between 10.1° and 15°, with an average anteversion
of 15.4°. This closely corresponds to the ranges
recommended in literature. Lewinnek’s “safe zone”
of 15° + 10° anteversion and 40° + 10° inclination
continues to be a widely accepted standard®®. Our
findings are consistent with those of McCollum et
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al.'% who also emphasized that maintaining version
within 20°—40° reduces impingement and dislocation
risk.

Notably, patients with excessive inclination showed a
reduced range of motion, reinforcing findings from
Pedersen et al.!!, who highlighted that inclination
above 40° and anteversion below 10° can limit hip
mobility and increase impingement risk.
Comparative Literature

The outcomes of our study are largely aligned with
other regional and global studies. Hernigou et al.
reported comparable success in SCD patients when
accurate placement and proper prosthetic design
were used. A meta-analysis by Alomran et al.'? noted
higher complication rates in SCD patients, especially
when cup placement deviated from optimal
orientation. Our study contributes positively to this
body of evidence by showing high success rates and
minimal complications when component orientation
is carefully controlled.

Strengths and Clinical Relevance

The strengths of this study include its prospective
design, focused evaluation of cup version via CT (a
highly accurate modality), and comprehensive
clinical outcome scoring using the Harris Hip Score.
These factors enhance the reliability of our
conclusions. For orthopedic surgeons, especially in
regions with a high SCD burden, our findings offer
strong evidence supporting the safety and efficacy of
THR — provided that technical precision is
emphasized.

CONCLUSION

. In our study, 95.56% of patients had excellent

functional outcome, 2.22% of patients had good
functional outcome and 2.22% of patients had fair
functional outcome.

. In our study, 90% of acetabular cup positions were in

acceptable range.
Only 10% of acetabular cups were in excessive
anteversion.

. The cases with excessive anteversion were not

associated with dislocation of joint. But had no
internal rotation.

. CT scan based acetabular cup measurement has given

good predication of our intra operative free hand
assessment of acetabular cup positioning.
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