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Abstract:
Background: Osteonecrosis of the femoral head (ONFH) is a progressive and debilitating condition that often
leads to joint collapse and the need for hip replacement. Traditional treatments, including core decompression,
have shown variable outcomes. Recent advancements suggest that combining core decompression with
intralesional zoledronic acid may enhance treatment efficacy by promoting bone regeneration and preventing
disease progression.
Aim: This study aimed to evaluate the effectiveness of micro-core decompression combined with intralesional
zoledronic acid in treating patients with ONFH, focusing on clinical outcomes, radiological changes, and safety.
Methods: A prospective cohort study was conducted with 200 patients diagnosed with ONFH. Participants
underwent micro-core decompression followed by intralesional injection of zoledronic acid. Clinical outcomes
were assessed using the Visual Analog Scale (VAS) for pain and the Harris Hip Score (HHS) for hip function.
Radiological evaluations were performed at baseline and 12 months post-treatment to assess disease
progression. Statistical analysis was performed using SPSS version 23.0, with p-values <0.05 considered
significant.
Results: The treatment resulted in a significant reduction in pain (mean VAS score decreased from 7.8 to 2.5)
and a marked improvement in hip function (mean HHS increased from 48.5 to 85.3) over 12 months (p < 0.001
for both). Radiologically, 75% of patients showed no progression, and 10% exhibited regression of
osteonecrosis. Adverse events were minimal and included transient fever and mild pain at the decompression
site, with no serious complications reported.
Conclusion: Micro-core decompression combined with intralesional zoledronic acid is an effective and safe
treatment for ONFH, significantly reducing pain, improving hip function, and stabilizing or reversing disease
progression. Early intervention with this technique may be particularly beneficial in preserving the native hip
joint.
Recommendations: Further large-scale, randomized controlled trials are recommended to validate these
findings and explore the long-term benefits of this combined approach, particularly in different stages of ONFH.
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Introduction

(ONFH) is a crippling disorder that is characterised
by the collapse of the femoral head and subsequent
destruction of the joint as a result of bone tissue
dying from a lack of blood supply [1]. This illness
can have a major negative influence on a person's
quality of life and typically affects younger people,
usually those between the ages of 30 and 50 [2].
Although there are several contributing factors to
ONFH, corticosteroid usage, binge drinking, and
severe injury are common causes [3]. Preserving
the native joint and avoiding total hip replacement
are the main objectives of the care of ONFH, which
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poses a clinical challenge in its early phases [4].
Conservative measures including medication
therapy and core decompression, together with
more invasive surgical procedures like osteotomy
and joint replacement, have been the traditional
treatment techniques for ONFH [5]. But the results
of these treatments have been inconsistent, and
interest in cutting-edge therapeutic approaches that
can improve bone regeneration and stop the
advancement of osteonecrosis is growing.
Combining core decompression with adjuvant
treatments, such as bisphosphonates, which have
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been demonstrated to reduce bone resorption and
increase bone density, is one such strategy [6]. As a
strong bisphosphonate with a high affinity for bone
tissue and the capacity to inhibit osteoclast-
mediated bone resorption, zoledronic acid has
drawn interest as a possible treatment for ONFH
[7]. According to recent research, administering
zoledronic acid intralesionally in conjunction with
core decompression may have synergistic effects
that aid in bone mending and stop the course of the
disease [8]. For patients who are still in the early
stages of the disease, in particular, this combination
therapy offers a less intrusive option to joint
replacement, which is a hopeful development in the
treatment of ONFH [9].
Even with these encouraging results, more solid
clinical data are still required to prove the
effectiveness and safety of this cutting-edge
method. This study aimed to evaluate the
effectiveness of micro-core  decompression
combined with intralesional zoledronic acid in
treating patients with ONFH, focusing on clinical
outcomes, radiological changes, and safety.

Methodology

Study Design: This study employs a prospective
cohort design.

Study Setting: The research was conducted at a
tertiary care orthopedic hospital with a specialized
unit for treating osteonecrosis. The hospital is
located in an urban setting, equipped with advanced
imaging, surgical, and rehabilitation facilities. The
study was conducted over a period of 18 months.

Participants: The study included 200 patients
diagnosed with osteonecrosis of the femoral head,
all of whom provided informed consent to
participate. Participants were recruited
consecutively based on the inclusion and exclusion
criteria outlined below.

Inclusion Criteria: Patients aged 18 to 65 years,
diagnosed with osteonecrosis of the femoral head
(Ficat and Arlet Stages I to III), with no previous
surgical intervention on the affected hip, and
willing to comply with follow-up protocols and
assessments.

Exclusion Criteria: Patients with advanced
osteonecrosis (Ficat and Arlet Stage IV), history of
hip fractures or other major hip surgeries, known
hypersensitivity to zoledronic acid or any
component of the drug, pregnant or lactating
women, patients with chronic kidney disease or
other contraindications for zoledronic acid use, and
individuals unable to consent or comply with study
procedures.
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Bias: To minimize selection bias, participants were
recruited consecutively from a defined population.
Observer bias was minimized by blinding the
radiologists assessing the pre- and post-procedure
imaging. All data were collected and analyzed
using  standardized  protocols to  reduce
measurement bias.

Data Collection: Data were collected at baseline
and at regular follow-up intervals (1 month, 3
months, 6 months, and 12 months post-procedure).
The following data were collected: demographic
information (age, gender, BMI, comorbidities),
clinical evaluation (pain score using the [VAS], hip
function using the Harris Hip Score), radiological
assessment (MRI and X-rays) for staging and
assessing the extent of osteonecrosis, and adverse
events related to the procedure or medication.

Procedure: All patients underwent micro-core
decompression combined with intralesional
injection of zoledronic acid. The procedure was
performed under general or spinal anesthesia. A
small core of necrotic bone was removed using a
micro-drill, followed by the injection of zoledronic
acid directly into the lesion site. Patients were
monitored post-operatively and given standard
post-surgical care, including pain management and
physical therapy.

Statistical Analysis: A statistical analysis was
performed with SPSS 23.0. While paired t-tests
compared the pre- and post-procedure VAS and
Harris Hip  Scores, descriptive  statistics
summarised the baseline variables. Categorical
variables were analysed using a chi-square test; a p-
value of less than 0.05 was deemed significant.
Kaplan-Meier survival analysis measured the
amount of time before osteonecrosis progressed,
whereas multivariate analysis examined the effects
of clinical and demographic factors on outcomes.
95% confidence intervals were included with the
results to ensure a comprehensive assessment of the
technique's efficacy.

Results

A total of 200 patients were enrolled in the study,
with an even distribution between males (n=100,
50%) and females (n=100, 50%). The mean age of
the participants was 45.3 + 10.2 years, with a range
of 18 to 65 years. The majority of patients were
classified as Ficat and Arlet Stage II (n=110, 55%),
followed by Stage III (n=60, 30%) and Stage I
(n=30, 15%). The average BMI was 27.6 + 3.8
kg/m?, and 40% of the participants (n=80) had
comorbidities such as diabetes or hypertension.
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Table 1: Baseline Characteristics of Participants

Characteristic Value
Number of Participants 200
Mean Age (years) 453+10.2

Gender Distribution

Male: 100 (50%)

Female: 100 (50%)

Ficat and Arlet Stage

Stage I: 30 (15%)

Stage I1: 110 (55%)

Stage I1I: 60 (30%)

Mean BMI (kg/m?) 27.6 +3.8
Comorbidities 80 (40%)
- Diabetes 30 (15%)
- Hypertension 50 (25%)

The primary clinical outcomes assessed were pain
reduction and improvement in hip function,
measured using the Visual Analog Scale (VAS)
and Harris Hip Score (HHS), respectively.

VAS Scores: At baseline, the mean VAS score was
7.8 £ 1.2. At the 12-month follow-up, the mean
VAS score significantly decreased to 2.5 + 1.0 (p <

0.001). The reduction in pain was consistent across
all Ficat and Arlet stages.

HHS Scores: The mean Harris Hip Score
improved from a baseline of 48.5 + 8.6 to 85.3 +
7.2 at the 12-month follow-up (p < 0.001),
indicating a significant improvement in hip
function.

Table 2: Clinical Outcomes (VAS and HHS Scores)

Time Point VAS Score (Mean £ SD) Harris Hip Score (Mean = SD)
Baseline 7.8+1.2 48.5+8.6

1 Month 5.6£1.1 62.7+9.4

3 Months 42+1.0 743 +8.1

6 Months 31+£1.1 80.4+7.5

12 Months 25+1.0 853+72

p-value (Baseline vs. 12 Months) <0.001 <0.001

MRI and X-ray evaluations were performed at
baseline and at 12 months to assess changes in the
extent of osteonecrosis. At 12 months, 75% of
patients (n=150) showed no progression in the

osteonecrosis stage, while 15% (n=30) showed
some progression, and 10% (n=20) exhibited
regression.

Table 3: Radiological Qutcomes at 12 Months

QOutcome Number of Patients (%)
No Progression 150 (75%)

Progression 30 (15%)

Regression 20 (10%)

Adverse events were minimal and included
transient fever in 10% of patients (n=20), mild to
moderate pain at the site of decompression in 15%

(n=30), and mild allergic reactions in 5% (n=10).
No serious adverse events related to the procedure
or zoledronic acid were reported.

Table 4: Adverse Events

Adverse Event

Number of Patients (%)

Transient Fever 20 (10%)
Pain at Decompression Site 30 (15%)
Mild Allergic Reaction 10 (5%)
Serious Adverse Events 0 (0%)

Discussion

The results of this study demonstrate that micro-
core decompression combined with intralesional
zoledronic acid is an effective and safe treatment
for osteonecrosis of the femoral head. The
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treatment led to significant improvements in both
pain reduction and hip function, as evidenced by
the substantial decrease in (VAS) scores from 7.8
at baseline to 2.5 at 12 months, and the marked
improvement in (HHS) from 48.5 to 85.3 over the
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same period. These improvements were consistent
across all stages of osteonecrosis, suggesting the
procedure's broad applicability.

Radiological outcomes further supported the
treatment's efficacy, with 75% of patients showing
no progression of osteonecrosis and 10% even
experiencing regression. This finding indicates that
the combination therapy may not only halt but
potentially reverse the progression of the disease in
some cases. The minimal adverse events reported,
such as transient fever and mild pain at the
decompression site, underscore the procedure's
safety profile, with no serious complications
observed.

Multivariate analysis revealed that younger
patients, those with lower baseline BMI, and those
in earlier stages of osteonecrosis had better clinical
outcomes. This suggests that early intervention
with this technique may be particularly beneficial.
Additionally, the Kaplan-Meier survival analysis
indicated that the procedure effectively delayed
disecase progression, as the median time to
progression was not reached during the study
period.

When treating osteonecrosis of the femoral head, a
unique method combining intralesional zoledronic
acid with micro-core  decompression has
demonstrated encouraging results. The
effectiveness of this procedure was investigated in
19 hips over a minimum follow-up time of 24
months in a research by Ashraf et al. (2020). The
updated (HHS) showed considerable improvements
in the study's postoperative data; scores increased
in stage I cases from 81.9 to 97.3, in stage IIA from
72.7 to 91.1, in stage 1IB from 68.8 to 88.4, and in
stage III cases from 59.2 to 82.5. According to the
results indicate that the hip joint may be
particularly effectively preserved when micro-core
decompression is paired with intralesional
zoledronic acid. This is especially true for bigger
lesions where standard core decompression may
not be successful [10].

Wang et al. (2019) conducted a second meta-
analysis to examine the effectiveness of autologous
bone marrow stem cells in conjunction with core
decompression versus core decompression alone
for patients with femoral head osteonecrosis. The
combination of core decompression and BMSCs
significantly reduced pain (as judged by the VAS at
6, 12, and 24 months) and lowered the number of
hips requiring total hip arthroplasty. The study
included 14 trials with 540 patients. In addition,
compared to core decompression alone, this
combination had improved clinical outcomes, as
evidenced by higher Harris Hip Scores and a
decrease in the amount of the necrotic zone [11].

Serong et al. (2020) conducted a study which
evaluated the effects of advanced core
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decompression based on age and gender.
According to the study, hip survival rates were
significantly higher in younger individuals (under
40) than in older patients (above 40). 50.14 months
and a 46% failure rate were the survival rates for
the older group and 66.09 months and 16%,
respectively, for the younger group. Based on sex,
no discernible changes were discovered. This
suggests that the effectiveness of core
decompression therapy for osteonecrosis is
significantly influenced by age [12].

Conclusion

In conclusion, micro-core decompression combined
with intralesional zoledronic acid is an effective
and safe treatment for osteonecrosis of the femoral
head. The procedure significantly reduced pain,
improved hip function, and halted or reversed
disease progression in most patients. Minimal
adverse events and better outcomes with early
intervention highlight its potential as a preferred
treatment, especially for early-stage osteonecrosis.
These findings support further research to confirm
and optimize this approach for improved patient
care.
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