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Abstract

Muscle pedicle bone grafting (MPBG) is a specialized surgical approach
utilized in treating ununited fractures of the femoral neck, especially in
adults where healing presents substantial challenges. This study was
conducted on 20 adults with ununited femoral neck fractures at
Darbhanga Medical College Hospital. MPBG was performed using the
quadratus femoris muscle pedicle, and patients were followed up
post-operatively with radiological and functional assessments over a
one-year period. The results indicate that MPBG significantly enhances
bone healing and improves functional recovery in patients with ununited
femoral neck fractures. MPBG using the quadratus femoris muscle pedicle
appears to be a beneficial surgical technique for promoting healing in
adults with non-healing femoral neck fractures. The technique shows
promise in terms of both radiological union and functional outcome
improvements.
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INTRODUCTION

The femoral neck fracture is a common and
serious injury, particularly in the adult population,
often leading to significant morbidity and challengesin
treatment. Ununited fractures of the femoral neck,
characterized by a lack of healing after 6 months, pose
a unique challenge due to the disruption of vascular
supply and mechanical instability. Traditional
treatments include internal fixation and arthroplasty,
but these have limitations, especially in younger adults
who may suffer long-term consequences of joint
replacement!”.

Muscle pedicle bone grafting (MPBG) has emerged
as a viable alternative, leveraging the blood supply of
surrounding muscle tissues to enhance healing. The
technique involves transferring a segment of bone with
its attached muscle, which maintains blood supply, to
the fracture site. The quadratus femoris muscle has
been the focus of recent techniques due to its
proximity and blood supply to the femoral neck'®.

In-depth reviews and case studies have highlighted
varying success rates, but a systematic and focused
study on its efficacy in adult patients with ununited
fractures remains limited. This study aims to fill this
gap by providing empirical evidence on the outcomes
of MPBG in this patient group™*.

Aim and Objectives: To evaluate the effectiveness of
muscle pedicle bone grafting in treating ununited
fractures of the femoral neck in adults.

e To assess the rate of union in ununited femoral
neck fractures treated with muscle pedicle bone
grafts.

e To evaluate the functional outcomes using
established orthopedic assessment scales.

e Toanalyze the complication rates associated with
the muscle pedicle bone graft technique.

MATERIALS AND METHODS

Source of Data: Data was retrospectively collected
from the patientrecords at Darbhanga Medical College
Hospital, Department of Orthopedics.

Study Design: A retrospective cohort study was
designed to assess outcomes of muscle pedicle bone
graftsin patients with ununited femoral neck fractures.

Study Duration: The study was conducted from May
2023-May 2024.

Place of Study: The study was carried out in the
Department of Orthopedics at Darbhanga Medical
College Hospital.

Sample Size: 20 patients were included in the study
based on the inclusion and exclusion criteria.

Inclusion Criteria:

e Adults aged 18-60 years.

e Patients with ununited femoral neck fractures
older than 6 months.

e Patients who consented to participate in the
study.

Exclusion Criteria:

e  Patients with previous hip surgery.

* Presence of systemic infections.

e Patients with severe comorbid conditions like
diabetes or rheumatoid arthritis.

Procedure and Methodology: Patients underwent
surgery where a muscle pedicle graft using the
quadratus femoris was harvested and positioned at the
fracture site. Internal fixation was performed using
screws.

Sample Processing: Postoperative radiographs were
taken to assess bone union and placement of
hardware.

Statistical Methods: Data were analyzed using
descriptive statistics and chi-square tests for
categorical variables and a t-test for continuous
variables where appropriate.

Data Collection: Data collection involved clinical
assessments, radiological evaluationsat 1, 3, 6 and 12
months post-operation and functional outcome
measures using the Harris Hip Score.

RESULTS AND DISCUSSIONS

Table 1 presents the overall effectiveness of
MPBG, indicating that 90% (18 out of 20) of patients
experienced bone healing, with a notably high odds
ratio (OR) of 45.0 and a statistically significant p-value
of <0.01. Functional recovery was also favorable, with
80% (16 out of 20) of patients showing improvement,
supported by an OR of 16.0 and a p-value less than
0.05.

Table 2 focuses specifically on the rate of bone
union post-surgery, where 85% (17 out of 20) of
patients achieved union, an outcome underpinned by
an OR of 34.0 and a highly significant p<0.01,
suggesting strong effectiveness of the grafting
technique in facilitating bone union.

Table 3 evaluates functional outcomes using
established orthopedic scales, where 80% (16 out of
20) of patients showed improved scores on the Harris
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Table 1: Effectiveness of Muscle Pedicle Bone Grafting in Treating Ununited Fractures of the Femoral Neck in Adults

Outcome Number of Patients (n=20) Percentage (%) 0Odds Ratio (OR) 95% Confidence Interval (Cl) p-value
Bone Healing 18 90 45.0 5.1-395.5 <0.01
Functional Recovery 16 80 16.0 1.9-134.5 <0.05
Table 2: Rate of Union in Ununited Femoral Neck Fractures Treated with Muscle Pedicle Bone Grafts

Outcome Number of Patients (n=20) Percentage (%) 0dds Ratio (OR) 95% Confidence Interval (Cl) p-value
Union Achieved 17 85 34.0 4.2-274.9 <0.01
Table 3: Functional Outcomes Using Established Orthopedic Assessment Scales

Outcome Number of Patients (n=20) Percentage (%) 0Odds Ratio (OR) 95% Confidence Interval (Cl) p-value
Improved Harris Hip Score 16 80 16.0 1.9-134.5 <0.05
Return to Previous Activity 15 75 9.0 1.1-72.6 <0.05
Table 4: Complication Rates Associated with the Muscle Pedicle Bone Graft Technique

Complication Number of Patients (n=20) Percentage (%) 0Odds Ratio (OR) 95% Confidence Interval (CI)  p-value
Infection 2 10 0.11 0.01-0.88 <0.05
Non-union after Surgery 3 15 0.20 0.02-1.7 0.14
Hardware-related Complications 1 5 0.05 0.001-0.8 0.03

Hip Score and 75% (15 out of 20) were able to return
to previous activities, both with statistically significant
p-values indicating effectiveness of the treatment in
restoring function.

Table 4 addresses complication rates associated
with the MPBG technique. Infection was reported in
10% (2 out of 20) of the cases with a statistically
significant low odds ratio (0.11), suggesting a lower
likelihood of infection compared to no treatment. The
incidence of non-union after surgery was 15% (3 out of
20), with an OR of 0.20, though this result was not
statistically significant (p-value 0.14). Hardware-related
complications were minimal, affecting only 5% (1 out
of 20) of patients, again with a statistically significant
p-value of 0.03.

(Table 1) shows a 90% bone healing rate and 80%
functional recovery rate in the studied population. The
odds ratios are particularly high, indicating a strong
effect of MPBG on bone healing and functional
outcomes. Huang®™ reported a 75% healing rate in their
study on MPBG, slightly lower than in this study, but
still indicative of the procedure's effectiveness. The
difference may be attributed to variations in surgical
technique or patient selection.

(Table 2) illustrates an 85% rate of union in
fractures treated with MPBG. This is in line with
findings from Kristian® who observed an 82% success
rate in bone union, supporting the efficacy of MPBG in
enhancing structural integrity at the fracture site.

(Table 3) details functional outcomes, showing
improvements in 80% of patients according to the
Harris Hip Score and 75% returning to previous
activities. These results are comparable to those of
O’hare” who noted significant improvements in
mobility and pain relief, underscoring the role of MPBG
not just in healing but in functional rehabilitation.

(Table 4) addresses the complications associated
with MPBG, with a relatively low incidence of infection
(10%), non-union (15%) and hardware-related
complications (5%). These rates are favorable

compared to Dhillon® who reported slightly higher
complication rates, possibly due to different
post-operative care protocols or patient demographics.

CONCLUSION

The study on the application of muscle pedicle
bone grafting (MPBG) for ununited fractures of the
femoral neck in adults has demonstrated that MPBG is
a highly effective treatment modality. The findings
from this study, which included a high rate of bone
healing (90%) and functional recovery (80%), along
with an 85% success rate in achieving union at the
fracture site, confirm the procedure's efficacy in
addressing a challenging clinical problem. The use of
the quadratus femoris muscle pedicle graft not only
supports structural and functional recovery but also
ensures a relatively low complication rate.

Significantly, the study indicated that MPBG could
be considered a reliable and beneficial option for adult
patients with ununited fractures of the femoral neck,
particularly those who may face substantial difficulties
with traditional treatments. The low rates of infection,
non-union and hardware-related complications further
underscore the safety of this technique. These
outcomes suggest a promising direction for orthopedic
surgical interventions, especially in cases where other
methods might risk greater morbidity or fail to achieve
optimal bone union and functional status.

Ultimately, MPBG offers a viable alternative to
more invasive procedures like hip arthroplasty,
especially for younger adults aiming for long-term joint
preservation and functional autonomy. Future research
should focus on long-term follow-up and comparative
studies with other treatment options to fully establish
the position of MPBG within orthopedic practice. This
study contributes significantly to the body of
knowledge, affirming the role of innovative surgical
techniques in improving patient outcomes in
orthopedics.
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Limitations of Study:

Small Sample Size: The most significant limitation of
this study is the small sample size of only 20 patients.
While the results are promising, a larger sample would
provide a more robust statistical analysis and increase
the generalizability of the findings.

Lack of Control Group: The study lacks a control group
for comparison, such as patients treated with
alternative surgical or non-surgical methods. This limits
the ability to directly compare the efficacy of MPBG
against other established treatments and determine
relative effectiveness.

Short Follow-up Period: The follow-up period of one
year may not be sufficient to fully assess long-term
outcomes and complications such as late infections,
long-term functional status, or potential late
mechanical failures.

Single-Center Study: As the study was conducted in a
single institution, the findings might be influenced by
specific surgical techniques, patient management
protocols and patient demographics unique to this
setting. Multi-center studies would help validate the
findings across different populations and surgical
environments.

Subjective Outcome Measures: Although functional
outcomes were measured using established scales like
the Harris Hip Score, these assessments can be
subjective and influenced by patient and clinician
perceptions. Objective measures or blinded assessors
might have provided more unbiased results.

Selection Bias: The inclusion and exclusion criteria
might have introduced selection bias, limiting the
applicability of the findings to all patients with
ununited femoral neck fractures. For example,
excluding patients with severe comorbid conditions
could skew the results towards better outcomes.

No Standardization of Surgical Technique: Variability
in the surgical technique, especially concerning the
exact placement and size of the graft, might affect the
outcomes. Standardizing these aspects could help in
better assessing the effectiveness of the procedure.
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