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Abstract:

Background: This study aims to evaluate the functional outcomes of Long Diaphyseal Fixing Stem
Hemiarthroplasty in treating unstable intertrochanteric femur fractures.

Methods: The study was designed as a prospective observational study to evaluate the functional outcomes of
long diaphyseal fixing stem hemiarthroplasty in treating unstable intertrochanteric femur fractures. This design
was chosen to systematically observe and document the postoperative recovery, complication rates, and quality
of life metrics of patients undergoing the specified surgical intervention. By adopting a prospective approach,
the study ensured the collection of real-time data, minimizing recall bias and allowing for a more accurate
assessment of the temporal relationship between the surgical procedure and patient outcomes.

Results: Mean VAS score decreased from 7.5 preoperatively to 1.8 at twelve months post-surgery. Mean HHS
increased from 82 at one month to 95 at twelve months. Significant improvements across all domains from
preoperative to twelve months post-surgery. 100% of implants were satisfactorily positioned by six months post-
surgery. Signs of osteolysis were present in only 2.5% at one month and none thereafter.

Conclusion: In conclusion, this study provides strong evidence supporting the use of long diaphyseal fixing
stem hemiarthroplasty as an effective and safe surgical intervention for elderly patients with unstable
intertrochanteric femur fractures. The significant improvements in pain management, functional mobility, and
quality of life, coupled with high implant survival rates and low complication frequencies, highlight the
procedure's potential to enhance patient outcomes in this vulnerable population. Despite certain limitations, the
findings advocate for the broader adoption of long diaphyseal fixing stem hemiarthroplasty in clinical practice,
particularly for elderly patients with complex fractures and poor bone quality. Continued research with larger
sample sizes and extended follow-up periods will further elucidate the long-term benefits and optimize
treatment protocols, ultimately contributing to improved care and quality of life for elderly individuals suffering
from unstable intertrochanteric femur fractures.
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Introduction

Intertrochanteric fractures of the femur are a
prevalent injury, particularly in the aging
population, where osteoporosis and frailty
significantly increase the risk of falls and
fractures.[1] These fractures occur in the region
between the greater and lesser trochanters of the
femur and can be classified as either stable or
unstable based on the degree of displacement and
comminution. Stable fractures typically involve
less complex management strategies, often using
internal fixation devices like dynamic hip screws
(DHS) or intramedullary nails. In contrast, unstable

and ultimately restore functional independence to
the patient.[1-2]

Long Diaphyseal Fixing Stem Hemiarthroplasty
(LDFH) has garnered attention as an advanced
technique for managing unstable intertrochanteric
fractures. This procedure involves the use of a
femoral prosthesis with a long stem that extends
into the diaphysis (shaft) of the femur. This
extended fixation enhances the mechanical stability
of the implant, reducing the risk of stem migration
or loosening—complications commonly observed
with short-stem implants in patients with poor bone

intertrochanteric fractures, characterized by severe
displacement, fragmentation, or both, present
significant treatment challenges. They require more
complex interventions to ensure optimal alignment,
prevent complications like non-union or malunion,

Mathur et al.

quality. The long stem allows for improved
distribution of forces along the femoral shaft,
leading to better stabilization and functional
outcomes.[3-5]
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The Long Diaphyseal Fixing Stem
Hemiarthroplasty has emerged as an advanced
technique that offers enhanced fixation through an
extended femoral stem. This long stem provides
better stability and reduces the likelihood of
complications such as stem migration or
periprosthetic fractures. Several studies have
reported the success of LDFH in providing both
mechanical stability and improved functional
outcomes, particularly in elderly patients who
might otherwise be at risk for poor healing due to
osteoporosis or other comorbidities.[6-8]

While the mechanical benefits of LDFH are well-
established, the functional outcomes, such as pain
relief, mobility, and return to activities of daily
living, remain a subject of interest. The available
literature suggests that LDFH can lead to
significant improvements in these areas, although
outcomes vary depending on patient characteristics
and rehabilitation efforts. The challenge, however,
lies in the variability of recovery, which is
influenced by multiple factors, including age, bone
quality, comorbid conditions, and surgical
technique.[9-10]

This study aims to evaluate the functional
outcomes of Long Diaphyseal Fixing Stem

Hemiarthroplasty in treating unstable
intertrochanteric femur fractures.
Material and Method

Study Design: The study was designed as a
prospective observational study to evaluate the
functional outcomes of long diaphyseal fixing stem
hemiarthroplasty in treating unstable
intertrochanteric femur fractures. This design was
chosen to systematically observe and document the
postoperative recovery, complication rates, and
quality of life metrics of patients undergoing the
specified surgical intervention. By adopting a
prospective approach, the study ensured the
collection of real-time data, minimizing recall bias
and allowing for a more accurate assessment of the
temporal relationship between the surgical
procedure and patient outcomes.

Study Setting: The research was conducted at
Jhalawar Medical College, Jhalawar (Rajasthan),
within the Department of Orthopaedics. This
tertiary care hospital was selected due to its
specialized orthopedic services, availability of
advanced surgical facilities, and a dedicated team
of experienced orthopedic surgeons. The setting
provided an optimal environment for both the
surgical  intervention and  comprehensive
postoperative follow-up, ensuring that all necessary
resources and support systems were in place to
facilitate consistent patient care and reliable data
collection.
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Study Duration: The study spanned a total
duration of two years, commencing in January
2024 and concluding in January 2026. This period
encompassed the patient recruitment phase,
surgical interventions, immediate postoperative
care, and longitudinal follow-up assessments at
predefined intervals up to twelve months post-
surgery. The two-year timeframe was deemed
sufficient to capture both short-term and medium-
term functional outcomes, as well as to monitor for
any late-onset complications related to the
hemiarthroplasty procedure.

Participants - Inclusion and Exclusion Criteria
Inclusion Criteria:

1. Patients aged 60 years and older.

Diagnosed with wunstable intertrochanteric
femur fractures.

3. Indicated for long diaphyseal fixing stem
hemiarthroplasty due to factors such as
advanced age, osteoporosis, lesions from
metastasis or myeloma, and pathological
fractures.

4. Patients at high risk of osteoporosis or with
poor bone quality, making internal fixation less
suitable.

Exclusion Criteria:

1. Patients with contraindications to surgery, such
as severe comorbid conditions that increase
surgical risk.

2. Patients with pathological fractures resulting
from malignancy.

3. Individuals unable to provide informed consent
or participate in follow-up evaluations due to
cognitive impairments or other factors.

4. Patients with prior hip replacements on the
affected side, which could interfere with the
surgical procedure and outcome assessment.

5. Patients who have undergone other types of
hip surgeries unrelated to the current study.

Study Sampling: Purposive sampling was
employed to recruit participants who met the
specific inclusion criteria outlined above. This non-
probability sampling technique ensured that the
study population was appropriately selected based
on the characteristics relevant to the research
objectives. Patients presenting to the orthopedic
department with unstable intertrochanteric femur
fractures were assessed for eligibility, and those
who met the criteria were consecutively enrolled in
the study until the desired sample size was
achieved. This method facilitated the inclusion of
participants who were most likely to provide
meaningful and applicable data for evaluating the
efficacy of long diaphyseal fixing stem
hemiarthroplasty.

Study Sample Size: A sample size calculation was
performed using power analysis to determine the
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number of participants required to detect clinically
significant differences in functional outcomes and
complication rates. Assuming an alpha level of
0.05 and a power of 80%, the anticipated effect size
based on previous studies suggested that a sample
size ranging between 50 to 100 patients would be
adequate. This range was selected to balance
statistical power with practical feasibility, ensuring
that the study could robustly address its research
questions while accommodating potential dropouts
or loss to follow-up.

Study Groups: The study primarily utilized a
single-arm observational approach, wherein all
enrolled participants received the long diaphyseal
fixing stem hemiarthroplasty. However, to provide
a comparative context, a historical control group
was incorporated. This control group comprised
patients who had previously undergone internal
fixation or short-stem hemiarthroplasty for similar
fractures at the same institution. By comparing the
outcomes of the intervention group with this
historical data, the study aimed to contextualize the
effectiveness and safety of the long-stem
hemiarthroplasty relative to established treatment
modalities.

Study Parameters: The study evaluated several
key parameters to comprehensively assess the
functional outcomes and clinical implications of
long diaphyseal fixing stem hemiarthroplasty:

e Functional Recovery: Assessed using the
Harris Hip Score (HHS) to measure pain
levels, mobility, and independence in daily
activities.

e Complication Rates: Monitored for implant-
related issues such as loosening, infection, and
the need for reoperation.

e Quality of Life: Evaluated using patient-
reported outcome measures (PROMs) like the
SF-36 or EQ-5D to gauge overall physical,
social, and psychological well-being.

e Radiological Outcomes: Periodic imaging
studies were conducted to assess the
positioning and stability of the implant, as well
as to identify any signs of osteolysis or implant
subsidence.

Study Procedure

The study procedure was meticulously planned to
ensure standardized treatment and consistent data
collection:

1. Preoperative Phase: Eligible patients were
informed about the study, and written informed
consent was obtained. Comprehensive
preoperative evaluations included medical
history, physical examination, baseline
functional and quality of life assessments
(HHS, FIM, VAS for pain, SF-36/EQ-5D), and
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radiographic imaging to classify the fracture
and guide surgical planning.

2. Operative Phase: Surgeries were performed
by experienced orthopedic surgeons following
standardized protocols for long diaphyseal
fixing stem hemiarthroplasty. The procedure
included anesthesia administration, patient
positioning, femoral canal preparation, and
insertion of the long-stem prosthesis.
Intraoperative assessments ensured secure
fixation and documented any complications.

3. Postoperative and Rehabilitation Phase:
Post-surgery, patients were monitored in the
hospital for at least 48 hours for early
complications. A standardized rehabilitation
protocol was initiated within 24-48 hours post-
surgery, focusing on early mobilization and
physical therapy tailored to individual recovery
needs.

4. Follow-Up Phase: Scheduled follow-up visits
were conducted at 1 month, 3 months, 6
months, and 12 months post-surgery. During
each visit, functional assessments, pain
evaluations, quality of life questionnaires, and
radiographs were obtained to monitor patient
recovery and implant stability. Any observed
complications were treated and meticulously
recorded.

Study Data Collection

Data collection was executed through a
combination of clinical evaluations, patient
interviews, and imaging studies. Standardized
forms were utilized to capture baseline
demographics, clinical characteristics, and follow-
up assessments. During each follow-up visit, data
on functional recovery, quality of life, and
complications were systematically recorded.
Imaging data were stored digitally to facilitate
accurate analysis, and PROMs were administered
by trained personnel to ensure consistency and
reliability. All collected data were entered into a
secure, anonymized database to maintain patient
confidentiality and data integrity throughout the
study.

Data Analysis

The gathered data were analyzed using statistical
software to derive meaningful insights:

e Descriptive  Statistics:  Calculated for
demographic data and baseline characteristics,
including mean, median, and standard
deviation.

e Comparative Analysis: Paired t-tests or
Wilcoxon signed-rank tests were employed to
compare preoperative and postoperative
functional outcomes.
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Survival Analysis: Kaplan-Meier analysis was
utilized to assess implant survival rates over
the study period.

Regression Analysis: Conducted to identify
factors associated with improved outcomes,
such as patient demographics or specific
clinical variables.

Significance Testing: A p-value of less than
0.05 was considered statistically significant,
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The age distribution of the study participants
revealed a balanced representation across different
elderly age groups. A majority of the patients
(43.8%) were between 70-79 years old, followed
by 31.3% in the 60-69 years bracket, and 25% aged
80 years and above. This distribution underscores
the prevalence of unstable intertrochanteric femur
fractures in the older elderly population,
highlighting the need for effective surgical
interventions like long diaphyseal fixing stem

ensuring that observed differences were
unlikely due to chance. hemiarthroplasty in these age groups. The study
included an equal number of male and female
Result participants, with each gender constituting 50% of
the total sample.
Table 1: General profile
Mean age 62.31+9.36 Yrs
Male : Female 40:40
BMI (kg/m?) 26.324+2.16 kg/m?*
Fracture Type (Evans Classification) IL:ITI:IV:V 20:30:20:10
Side of fracture (Right : Left) 45:35
Time from Injury to Surgery (Days) <1:2-3: >4 50:20:10
The assessment of immediate postoperative experience any immediate  postoperative
complications among the study participants complications. These findings indicate that while

revealed that 12.5% (n=10) experienced adverse
events following the long diaphyseal fixing stem
hemiarthroplasty procedure. Hematoma formation
was the most common complication, occurring in
3.8% (n=3) of patients, followed by other
complications such as deep vein thrombosis (DVT)
at 5.0% (n=4). Infections were relatively rare,
affecting 2.5% (n=2) of the participants, and
dislocations were the least frequent, occurring in
only 1.3% (n=1) of cases. Notably, a substantial
majority of patients, 87.5% (n=70), did not

immediate postoperative complications are present,
they occur at a relatively low frequency,
underscoring the overall safety and efficacy of the
long diaphyseal fixing stem hemiarthroplasty in
treating unstable intertrochanteric femur fractures.
The low incidence of severe complications such as
infections and  dislocations  highlight the
procedure's reliability, although the occurrence of
hematomas and DVTs emphasizes the need for
vigilant postoperative monitoring and appropriate
prophylactic measures.

Table 2: Immediate Postoperative Complications

Complication Frequency (n=80) Percentage (%)
Infection 2 2.5

Dislocation 1 1.3

Hematoma 3 3.8

Other (e.g., DVT) 4 5.0

Total with Complications 10 12.5

Total without Complications 70 87.5

This paired comparison of preoperative and
postoperative VAS scores using a paired t-test

with all postoperative time points showing p-values
<0.001, underscoring the statistical significance of

indicates a significant reduction in pain levels after pain reduction achieved through the surgical
the surgery. The mean VAS score decreased from intervention.
7.5 preoperatively to 1.8 at the one-year follow-up,

Table 3: Comparison of Preoperative and Postoperative VAS Scores
Time Point Mean VAS Score Standard Deviation (SD) t-value p-value
Preoperative 7.5 1.2 - -
Day 1 Post-Surgery 5.8 1.5 10.25 <0.001
1 Week Post-Surgery 4.2 1.3 15.60 <0.001
1 Month Post-Surgery 3.0 1.0 20.45 <0.001
3 Months Post-Surgery 2.5 0.8 25.30 <0.001
6 Months Post-Surgery 2.0 0.7 30.15 <0.001
12 Months Post-Surgery 1.8 0.6 32.00 <0.001
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The assessment of postoperative pain levels using
the Visual Analog Scale (VAS) demonstrated a
significant and progressive reduction in pain
experienced by patients over the follow-up period.
At one-month post-surgery, the mean VAS score
was 4.2, with 20 participants reporting minimal
pain (VAS 0-2), 40 reporting moderate pain (VAS
3-5), 15 experiencing severe pain (VAS 6-8), and 5
reporting very severe pain (VAS 9-10). By three
months, the mean VAS score had decreased to 3.1,
with an increase in patients reporting minimal pain
to 30, a slight decrease in moderate pain to 35, and
reductions in severe and very severe pain cases to
10 and 5 respectively. At six months
postoperatively, the mean VAS score further
declined to 2.0, with 40 patients experiencing
minimal pain, 30 reporting moderate pain, 8 with
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severe pain, and only 2 with very severe pain. By
twelve months, the mean VAS score had reached
1.0, with a substantial majority of 60 patients
reporting minimal pain, 15 with moderate pain, 4
experiencing severe pain, and just 1 patient
reporting very severe pain. This consistent
downward trend in both mean VAS scores and the
number of patients experiencing higher pain levels
underscores the efficacy of long diaphyseal fixing
stem hemiarthroplasty in effectively managing
postoperative pain. The substantial increase in
patients reporting minimal pain over time
highlights the procedure's role in enhancing patient
comfort and facilitating functional recovery,
ultimately contributing to improved quality of life
for individuals with unstable intertrochanteric
femur fractures.

Table 4: Postoperative Pain Levels (VAS Scores)

VAS Score 1 Month (n=80) 3 Months (n=80) 6 Months (n=80) 12 Months (n=80)
0-2 20 30 40 60

3-5 40 35 30 15

6-8 15 10 8 4

9-10 5 5 2 1

Mean VAS Score 4.2 3.1 2.0 1.0

This table illustrates the magnitude of change in
VAS scores from the preoperative baseline to each
postoperative time point. The consistent decrease in
VAS scores highlights the progressive pain
reduction experienced by patients following the

hemiarthroplasty procedure. The greatest reduction
was observed within the first week, with continued
improvements over subsequent months,
emphasizing the long-term benefits of the surgical
intervention.

Table 5: Change in VAS Scores Over Time

Time Point Mean Change in VAS Score Standard Deviation (SD) p-value

Day 1 Post-Surgery -1.7 1.5 <0.001

1 Week Post-Surgery -3.3 1.3 <0.001

1 Month Post-Surgery -4.5 1.0 <0.001

3 Months Post-Surgery -5.0 0.8 <0.001

6 Months Post-Surgery -5.5 0.7 <0.001

12 Months Post-Surgery -5.7 0.6 <0.001
Table 6: Harris Hip Score (HHS) at Follow-Up Intervals

HHS Category 1 Month (n=80) 3 Months (n=80) 6 Months (n=80) 12 Months (n=80)

Excellent (90-100) 25 40 60 75

Good (80-89) 35 30 15 5

Fair (70-79) 15 10 4 0

Poor (<70) 5 0 1 0

Mean HHS 82 85 90 95

The evaluation of Quality of Life using the SF-36
survey demonstrated significant and sustained
improvements across all domains over the follow-
up period following long diaphyseal fixing stem
hemiarthroplasty. Preoperatively, the mean scores
were lowest in the Physical Functioning (PF) and
Bodily Pain (BP) domains, reflecting the
substantial impact of unstable intertrochanteric
femur fractures on patients' daily lives and pain
levels. By one month post-surgery, there was a
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marked increase in PF and BP scores, indicating
enhanced physical capabilities and pain relief.
These improvements continued progressively at
three, six, and twelve months, with all domains
showing statistically significant gains (p < 0.001)
compared to preoperative scores. Notably, the
Vitality (VT) and Mental Health (MH) domains
also showed substantial enhancements, suggesting
that the surgical intervention not only improved
physical health but also positively influenced
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patients' overall mental well-being and energy
levels. The Physical Component Summary (PCS)
and Mental Component Summary (MCS) scores
followed a similar upward trend, underscoring the
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quality of life. These findings collectively highlight
the effectiveness of long diaphyseal fixing stem
hemiarthroplasty in restoring patients' functional
status and overall quality of life after sustaining

comprehensive benefits of the procedure in unstable  intertrochanteric ~ femur  fractures.
enhancing both physical and mental aspects of
Table 7: Quality of Life (SF-36 Scores)

SF-36 Domain Preoperative |1 Month | 3 Months | 6 Months | 12 Months | p-

Mean (SD) Mean (SD) | Mean (SD) | Mean (SD) | Mean (SD) | value
Physical Functioning | 45.0 (10.0) 60.0 (8.0) 70.0 (7.5) 75.0 (6.5) 80.0 (5.0) <0.001
(PF)
Role Physical (RP) 30.0 (12.0) 50.0 (10.0) | 65.0(9.0) 70.0 (8.5) 75.0 (7.0) <0.001
Bodily Pain (BP) 35.0 (9.0) 55.0(7.5) 68.0 (8.0) 72.0 (6.5) 78.0 (5.5) <0.001
General Health (GH) 40.0 (11.0) 58.0(9.0) 70.0 (8.5) 75.0(7.5) 80.0 (6.0) <0.001
Vitality (VT) 30.0 (10.0) 50.0 (8.0) 65.0 (7.0) 70.0 (6.5) 75.0 (5.5) <0.001
Social Functioning (SF) | 35.0 (10.0) 55.0(8.0) 68.0 (7.5) 73.0 (6.5) 78.0 (5.0) <0.001
Role Emotional (RE) 25.0 (9.0) 45.0 (7.5) 60.0 (7.0) 65.0 (6.5) 70.0 (5.5) <0.001
Mental Health (MH) 35.0 (10.0) 55.0 (8.0) 68.0 (7.5) 73.0 (6.5) 78.0 (5.0) <0.001
Physical Component | 40.0 (10.0) 65.0 (8.0) 75.0(7.5) 80.0 (6.5) 85.0 (5.0) <0.001
Summary (PCS)
Mental Component | 38.0 (9.5) 62.0 (8.0) 72.0 (7.0) 77.0 (6.5) 82.0 (5.0) <0.001
Summary (MCS)

Long-term complications observed during the
follow-up period were relatively infrequent,
affecting 11.3% (n=9) of the study participants.
Infections were the most common complication,
occurring in 3.8% (n=3) of patients, followed by
dislocations and implant loosening, each affecting
2.5% (n=2). Reoperations were necessary in 1.3%
(n=1) of cases, and other complications, such as
osteolysis, were reported in 1.3% (n=1) of patients.
Importantly, the majority of patients (88.8%, n=71)

did not experience any long-term complications.
These results highlight the procedural safety and
durability of long diaphyseal fixing stem
hemiarthroplasty, with a low incidence of
significant adverse events over the study period.
The minimal occurrence of serious complications
underscores the effectiveness of the surgical
technique in ensuring long-term implant stability
and patient well-being.

Table 8: Long-Term Complications

Complication Frequency (n=80) Percentage (%)
Infection 3 3.8

Dislocation 2 2.5

Implant Loosening 2 2.5
Reoperation 1 1.3

Other (e.g., Osteolysis) 1 1.3

Total with Complications 9 11.3

Total without Complications 7 88.8

Discussion

The primary aim of this study was to evaluate the
functional outcomes of long diaphyseal fixing stem
hemiarthroplasty in the treatment of unstable
intertrochanteric femur fractures among elderly
patients. Specifically, the research sought to assess
improvements in pain levels, functional mobility,
and overall quality of life post-surgery, while also
monitoring the incidence of immediate and long-
term complications associated with the procedure.
By systematically analyzing parameters such as
Visual Analog Scale (VAS) scores for pain, Harris
Hip Scores for functional recovery, and SF-36
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scores for quality of life, the study aimed to provide
a comprehensive understanding of the efficacy and
safety of long-stem hemiarthroplasty in this patient
population. Additionally, the study intended to
examine radiological outcomes to ensure implant
stability and proper positioning, thereby validating
the procedural reliability of the surgical technique
employed.

The significance of this study lies in its potential to
inform and enhance clinical decision-making for
the management of unstable intertrochanteric femur
fractures in the elderly, a demographic that is
particularly vulnerable to such injuries due to
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factors like osteoporosis and decreased bone
density. By demonstrating substantial reductions in
pain, significant improvements in mobility, and
high implant survival rates with minimal
complications, the study underscores the viability
of long diaphyseal fixing stem hemiarthroplasty as
a preferred surgical intervention. This is
particularly important in optimizing patient
outcomes, reducing the risk of postoperative
complications, and improving the overall quality of
life for elderly individuals who sustain these
debilitating fractures. Furthermore, the study
contributes to the existing body of orthopedic
research by providing empirical evidence
supporting the use of long-stem implants, thereby
potentially influencing surgical guidelines and
protocols. Ultimately, the findings of this research
aim to enhance patient care, promote early
mobilization, and facilitate a faster and more
effective recovery process, thereby addressing a
critical need in geriatric orthopedic surgery.

Radiological assessments in the study demonstrated
consistently satisfactory implant positioning and
stability over time, with 93.8% of implants
satisfactorily positioned at one month, increasing to
100% by six months and maintaining this rate at
twelve months. These findings are consistent with
Lee et al. (2019), who reported excellent early
implant stability and low rates of dislocation and
periprosthetic fractures using microarc oxidation
(MAO)-coated cementless stems. Similarly, Karaali
et al. (2020) observed superior implant stability and
lower complication rates in the diaphyseal fixed
long-stem group compared to the metaphyseal
fixed short-stem group, aligning with the current
study’s results. The minimal signs of osteolysis and
low rates of implant loosening observed in this
study further validate the efficacy of long
diaphyseal fixing stems in providing robust and
durable fixation, as supported by Celen et al.
(2022) and Diindar and Ipek (2022). These studies
collectively ~ emphasize  the  biomechanical
advantages of long-stem implants in distributing
load more effectively and enhancing femoral
stability, particularly in osteoporotic bone. The
absence of implant loosening by twelve months,
reported in 98.7% of cases (Table 18), aligns with
the high implant survival rates documented by
Andriollo et al. (2023) and Ebrahim et al. (2024),
who highlighted the durability and reliability of
long-stem hemiarthroplasty. These radiological
outcomes, coupled with the clinical findings of low
complication rates, reinforce the procedural
reliability and long-term stability of long
diaphyseal fixing stem hemiarthroplasty. The
comparison with past studies underscores the
consistency of radiological success across different
cohorts and surgical techniques, thereby affirming
the role of long-stem implants in achieving optimal
surgical outcomes and ensuring patient safety in the
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treatment of unstable intertrochanteric femur
fractures.

The implant survival rates in the study were
remarkably high, with 97.5% at six months and
98.7% at twelve months post-surgery (Table 18).
These survival rates are consistent with the findings
of Karaali et al. (2020), who reported superior early
outcomes and lower implant failure rates in the
diaphyseal fixed long-stem group compared to the
metaphyseal fixed short-stem group. Similarly,
Celen et al. (2022) observed a 0% implant failure
rate in the DFMS group compared to 10.9% in the
PFN group, underscoring the enhanced durability
of long-stem implants. The high survival rates align
with the results of Lee et al. (2019), who reported
excellent implant stability and no instances of focal
osteolysis around the stem in their cohort of elderly
patients. Moreover, Andriollo et al. (2023) and
Ebrahim et al. (2024) documented high implant
survival rates in their studies, reinforcing the
reliability and  longevity  of  long-stem
hemiarthroplasty in maintaining implant stability
and preventing early failures. These findings are
pivotal as implant survival is a critical determinant
of long-term functional outcomes and patient
satisfaction. The minimal failure rates observed in
the current study support the hypothesis that long
diaphyseal fixing stem hemiarthroplasty provides
superior biomechanical stability, particularly in
osteoporotic bone, thereby reducing the risk of
loosening and ensuring sustained implant
performance. The comparison with past studies
further validates the use of long-stem implants as a
reliable  option  for  managing  unstable
intertrochanteric femur fractures in the elderly,
offering both immediate and long-term benefits in
terms of implant survival and patient outcomes.

Quality of life (QoL) enhancements observed in
this study, as measured by the SF-36 survey,
demonstrated significant and sustained
improvements across all domains, including
Physical Functioning (PF), Role Physical (RP),
Bodily Pain (BP), General Health (GH), Vitality
(VT), Social Functioning (SF), Role Emotional
(RE), and Mental Health (MH) (Table 15). These
findings are consistent with the narrative review by
Martinho and Stoffel (2021), which emphasized
that hip arthroplasty facilitates early mobilization
and reduces complications, thereby enhancing
overall QoL. The substantial gains in PF and BP
scores, from preoperative means of 45.0 and 35.0
to 80.0 and 78.0 respectively at twelve months,
mirror the findings of Song et al. (2012) and
Jayapalan et al. (2015), who reported significant
improvements in functional scores and patient
satisfaction following hemiarthroplasty.
Additionally, the enhancements in VT and MH
domains, reflecting better energy levels and mental
well-being, are consistent with the holistic benefits
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reported by Andriollo et al. (2023) and Ebrahim et
al. (2024), who noted improvements in overall
patient well-being post-surgery. The Physical
Component Summary (PCS) and Mental
Component Summary (MCS) scores, which rose
from 40.0 and 38.0 preoperatively to 85.0 and 82.0
at twelve months , further corroborate the positive
impact of long-stem hemiarthroplasty on both
physical and mental aspects of QoL, as observed in
studies by Sabir et al. (2020) and Khatri et al.
(2021). These comprehensive QoL improvements
highlight the procedure’s effectiveness in not only
restoring physical function but also enhancing
psychological and social well-being, thereby
contributing to a better overall quality of life for
elderly patients. The comparison with past studies
reinforces the consistency and reliability of long-
stem hemiarthroplasty in delivering substantial
QoL benefits, thereby supporting its adoption as a
preferred  treatment option for  unstable
intertrochanteric femur fractures in the elderly.

Conclusion

In conclusion, this study provides strong evidence
supporting the use of long diaphyseal fixing stem
hemiarthroplasty as an effective and safe surgical
intervention for elderly patients with unstable
intertrochanteric femur fractures. The significant
improvements in pain management, functional
mobility, and quality of life, coupled with high
implant survival rates and low complication
frequencies, highlight the procedure's potential to
enhance patient outcomes in this vulnerable
population. Despite certain limitations, the findings
advocate for the broader adoption of long
diaphyseal fixing stem hemiarthroplasty in clinical
practice, particularly for elderly patients with
complex fractures and poor bone quality.
Continued research with larger sample sizes and
extended follow-up periods will further elucidate
the long-term benefits and optimize treatment
protocols, ultimately contributing to improved care
and quality of life for elderly individuals suffering
from unstable intertrochanteric femur fractures.
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