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Abstract: Objectives: Altered hip biomechanics following intertrochanteric fracture fixation can result in impaired
mobility, decreased functional outcomes, and a reduced quality of life. Despite achieving optimal reduction and
fixation, patients often fail to regain their pre-injury activity levels. This study aims to evaluate how changes in
hip biomechanics after intertrochanteric fracture fixation using a proximal femoral nail impact the quality of life.
Methods: This prospective cohort study, conducted from July 1, 2020, to June 30, 2022, included individuals aged
18 years and older with isolated intertrochanteric fractures managed using the Proximal Femur Nail Antirotation
2 (PFNA2). Clinical assessments included range of motion, pain levels, abductor strength, the modified Harris Hip
Score (HHS), and the Parker and Palmer Mobility Score (PPMS) at 6 weeks, 3 months, and 6 months’ post-surgery.
Hip biomechanics were evaluated radiographically through parameters such as telescoping, tip-apex distance (TAD),
neck-shaft angle, and femoral offset. These findings were correlated with functional scores and health-related qual-
ity of life (EQ5D-EuroQol 5 Dimension) score. Results: Out of 47 eligible patients, only 30 could be followed up for
six months due to the COVID-19 pandemic, and three patients died in the postoperative period. 25 of 33 patients
were over 60 years old. Twenty-nine patients had unstable fractures. All patients had hypovitaminosis D, and 92%
of patients had osteoporosis. Fracture union occurred in all cases, with a mean union time of 2.9 £ 0.8 months.
Radiographic evaluation showed minimal changes in tip-apex distance and other hip biomechanical parameters
(femoral offset, neck shaft angle, telescopy). Functional scores, including modified Harris Hip score and health-
related quality of life (HRQOL) measures, improved significantly after surgery. However, at six months, these scores
were lower than pre-injury levels. Walking ability varied considerably between age groups (< 60 years’ vs > 60 years)
at 6 weeks, but abductor strength did not differ significantly in subsequent follow-ups. Conclusion: Poor bone qual-
ity, characterized by osteomalacia and osteoporosis, is significantly associated with intertrochanteric fractures in
Indian populations. The PFNA 2 nailing system effectively maintains reduction and prevents varus collapse. Func-
tional outcomes and HRQOL improve over time with intramedullary fixation, yet patients seldom return to pre-injury
levels, potentially influenced by recall bias.

Keywords: Hip fracture, osteoporosis, health-related quality of life, abductor strength, proximal femoral nail, proxi-
mal femoral nail anti-rotation

Introduction limb [1]. Hip biomechanics as evaluated using

several key parameters play a crucial role in this

The rising incidence of intertrochanteric (IT) hip
fractures among the elderly population raises
significant concerns due to its substantial
impact on socio-economic factors. According to
the existing literature, as many as 50% of these
patients do not regain their pre-injury mobility
[1-5]. Prolonged immobilization, the burden of
injury, and muscle deconditioning contribute to
weakness and a deficit in power in the affected

scenario [6-8].

Femoral offset, defined as the perpendicular
distance from the center of the femoral head
to the long axis of the femur, is critical for hip
stability. A reduced femoral offset diminishes
the abductor lever arm, leading to muscle in-
sufficiency and impaired function. Similarly, de-
crease in neck-shaft angle (NSA) results in
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varus collapse, shortening, and compromised
weight distribution. Another crucial parameter
is the tip-apex distance (TAD), which measures
the distance from the tip of the helical blade
or screw to the apex of the femoral head. A TAD
greater than 25 mm is associated with an
increased risk of implant failure due to screw
cut-out and loss of fixation [8]. Telescoping,
which refers to the sliding of the helical blade or
lag screw out of the lateral femoral cortex, per-
mits controlled collapse and fracture union.
However, excessive telescoping may contribute
to leg length discrepancy and altered gait me-
chanics. Additionally, proximal femoral shorten-
ing (PFS) is a significant factor affecting recov-
ery. Shortening of the proximal femur alters
the hip’s lever mechanics, increasing abductor
muscle workload and reducing gait efficiency.
Severe shortening can lead to Trendelenburg
gait, back pain, and secondary degenerative
changes in the contralateral hip and knee.

Fracture collapse in unstable intertrochanteric
fracture is virtually unavoidable due to commi-
nution, osteoporosis, and premature weight
bearing, resulting in shortening [1, 4]. The heal-
ing process of IT fractures with supra-trochan-
teric shortening alters the lever moment arm of
the abductor’'s muscles and the offset of the
femoral head. Consequently, modified hip bio-
mechanics lead to an abductor limp, negatively
impacting functional outcomes [5-8].

The proximal femur intramedullary devices are
load-sharing devices that offer effective frac-
ture stabilization and prevent medialization of
the shaft, thus minimizing disruptions to hip
biomechanics [1, 9-17]. However, issues such
as fracture collapse and osteoporosis can re-
sult in some movement between the screw and
the nail. Additionally, the trochanteric entry por-
tal for the intramedullary device disrupts a few
abductor muscle fibers, contributing to alter-
ed hip biomechanics and morbidity [12-14].
McConnell et al. observed approximately 53%
abductor disruption during trochanteric entry
nailing in a cadaveric study [14].

Globally, IT femur fractures are often catego-
rized as fragility fractures and are commonly
associated with minor falls among older adults
[1-4]. However, a substantial portion of cases in
the Indian subcontinent is attributed to road
traffic accidents, affecting younger individuals
[18-20]. Despite literature recommending early

93

surgical intervention, challenges such as de-
layed presentation and overcrowding in hospi-
tals within developing countries pose signifi-
cant obstacles to addressing this issue [20]. In
the elderly population, the presence of numer-
ous comorbidities, along with osteoporosis
and generalized disability due to aging, further
exacerbates the negative impact on health-
related quality of life (HRQOL) [20, 21]. In con-
trast, we hypothesize that young trauma vic-
tims will likely resume their preinjury activity
levels after fracture healing. Additionally, due to
their better bone quality and compliance, alter-
ations in hip biomechanics may be minimal in
this group. Therefore, this study was designed
to investigate changes in hip biomechanics fol-
lowing intertrochanteric fracture fixation using
an intramedullary device and its subsequent
impact on HRQOL. Given that we encounter
almost equal instances of geriatric IT fractures
and high-velocity IT fractures in young trauma
victims, a more comprehensive comparison of
HRQOL between these two age groups can
be performed. The study also aims to assess
whether alterations in hip biomechanics in
these two age groups influence HRQOL.

Methodology
Patient recruitment

In a prospective cohort study conducted from
July 1, 2020, to June 30, 2022, all individuals
aged 18 years and older who sustained an iso-
lated intertrochanteric fracture and under-
went treatment with the Proximal Femur Nail
Antirotation 2 (PFNA2) were evaluated. The
study aimed to assess changes in hip biome-
chanics over time and their impact on the
patient’s quality of life.

Inclusion Criteria: (1) Adults aged 18 years and
above. (2) Patients with isolated intertrochan-
teric fractures. (3) Fractures managed with
PFNA2 fixation.

Exclusion Criteria: (1) Participants with patho-
logical fractures or open fractures. (2) History
of inflammatory or infective bone diseases. (3)
Patients with concurrent knee, hip, or ankle
problems on the same or opposite side. (4)
A prior history of hip surgery on the same or
opposite side. (D) Individuals with lower limb
extra-articular deformities. (6) Patients with
neurological or psychiatric disorders.
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The study received approval from the institu-
tional ethics committee, and written informed
consent was obtained from all participants
before enrolment.

Data collection: All patients with IT femur frac-
tures who attended the emergency service of
our level 1 trauma center were stabilized hemo-
dynamically. Regular blood investigations and
radiological assessments were performed after
thorough clinical evaluation. Preoperative ra-
diological assessments involved anteroposteri-
or (AP) and lateral radiographs of the hip and
pelvis. The fractures were classified according
to the Orthopaedic Trauma Association (OTA)
classification system (stable/unstable). Age,
gender, body mass index (BMI), ambulatory sta-
tus, and comorbidities details were entered
into a predesigned proforma. Bone mineral
density (DEXA scan of hip and spine) was also
assessed.

Surgical technique: The patients were operated
on as soon as they were medically fit. A stan-
dard surgical procedure was followed. The frac-
tures were reduced by closed reduction using
traction and manipulation in the supine posi-
tion. The reduction and alighment of fracture
fragments were assessed under an image in-
tensifier. Surgical decisions were made based
on fracture characteristics. Intraoperative re-
duction was performed using additional manip-
ulation, such as applying direct pressure on the
nail end through the insertion handle or using a
bone hook or Hohmann'’s lever. Close attention
was given to accurately reduce the critical pos-
teromedial calcar region. If necessary, percuta-
neous intervention was performed to reduce
the calcar fragment. Once satisfactory reduc-
tion was achieved, intraoperative compression
at the fracture ends was applied through direct
pressure on the nail end via the insertion han-
dle while releasing leg traction simultaneously.
A proximal femoral nail anti-rotation Il with a
helical blade (PFNAII, Synthes, AO) was insert-
ed percutaneously through the trochanter. The
tip of the lag screw was kept precisely within
the central region or slightly inferior to the fem-
oral head to prevent screw cut-out. Every effort
was made to keep the tip-apex distance less
than 20 mm. The interlocking bolts were used
distally to achieve rotational stability. Patients
were mobilized immediately after surgery with
weight-bearing as tolerated. Postoperative ra-
diographs were performed to assess fracture
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reduction and fixation. The quality of fracture
reduction was evaluated by comparing the
neck-shaft angle of the operated hip to that of
the normal hip on the anteroposterior view. A
variation of less than 5 degrees from the nor-
mal side was considered a ‘good’ reduction.
Between 5 and 10 degrees of variation were
deemed ‘acceptable’, and more than 10 were
considered ‘poor’. The quality of fixation was
assessed using the tip-apex distance described
by Baumgaertner et al. and Cleveland et al. [22,
23].

Follow-up and evaluation: The patients were fol-
lowed up at 6 weeks, 3 months, and 6 months.
Clinical evaluation included range of motion,
pain, abductor strength, modified Harris hip
score (HHS), and the Parker and Palmer mobil-
ity score (PPMS). The ROM was measured us-
ing conventional Goniometer. The pain was
assessed using a Visual Analog Scale. The ab-
ductor muscle strength was measured using
the Medical Research Council scale which has
the following grades: Grade O: No contraction
is visible or palpable; Grade 1: A trace or flicker
of contraction is visible or palpable, but there is
no limb movement; Grade 2: Muscle movement
is possible with gravity eliminated; Grade 3:
Muscle movement is possible against gravity;
Grade 4: Muscle strength is reduced, but move-
ment against resistance is possible; Grade 5:
Normal strength. The Harris Hip score and
PPMS scores were calculated by administering
the pre-existing questionnaires. Their health-
related quality of life was evaluated using the
EQ-5D questionnaire at the end of six months.
Hip biomechanics were evaluated radiographi-
cally (telescopy, TAD, neck-shaft angle, and
femoral offset) using SURGIMAP software.
Proximal femur shortening was evaluated by
telescoping of the lag screw through the lateral
cortex and blade tip movement in a medial
direction. Similarly, the abductor lever arm and
femoral head offset were calculated from the
radiograph (Figure 1). The measurements were
taken on radiographs of the pelvis with both
hips (AP view) immediately after surgery, at 6
weeks, 3 months, and 6 months.

Statistical analysis

The outcomes were compiled in Microsoft Ex-
cel and analyzed using SPSS software, version
24. Data normality was evaluated using the
Shapiro-Wilk test. Qualitative data were com-
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Figure 1. The green line represents the abductor le-
ver arm (perpendicular distance between the center
of the femoral head to the abductor path). The blue
line represents the path of the abductor muscles.
The black line represents the long axis of femur. The
orange line (perpendicular distance between the
center of femoral head to the long axis of femur) rep-
resents the femoral offset. The red line indicates the
telescopy of the helical blade (distance between the
PFN and the lateralmost end of the helical blade).

pared using the Chi-square test, while non-
parametric data were analyzed using the Wil-
coxon Signed-Rank test. A P-value of less than
0.05 was considered statistically significant.

Results

Of the initial 52 patients who met the inclusion
criteria, five were deemed ineligible for surgery
due to significant comorbidities. A total of 47
patients subsequently underwent trochanteric
fracture fixation using PFNA2. However, 14
patients were lost to follow-up due to the con-
straints imposed by the COVID-19 pandemic,
and three patients passed away within two
months of surgery. Ultimately, a cohort of 30
patients was followed up for six months.

The mean age of the cohort was 70 + 11.7
years, with 25 of the 30 patients aged over 60
years. The group comprised 21 males and 9
females. All but one patient had a BMI below
30, with 11 classified as underweight (BMI <
18.5). The majority of fractures (29 patients)
resulted from falls, while the remaining four
were caused by road traffic accidents. Based
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on the Charlson Comorbidity Index, 16 patients
had a score of O, five scored 1-2, seven scored
3-4, and five had a score greater than 5.
Hypovitaminosis D was present in all patients,
and all but four were osteoporotic, with a
T-score of < -2.5.

Radiographic assessment showed that 29
patients had unstable intertrochanteric frac-
tures, while four had stable fractures. Good
fracture reduction was achieved in all cases,
with nine patients exhibiting mild varus (a re-
duced neck-shaft angle compared to the con-
tralateral side, but within 5 degrees). All frac-
tures achieved union by the six-month follow-
up, with a mean time to union of 2.9 + 0.8
months.

Evaluation of TAD, neck-shaft angle, femoral
offset, and abductor length in the post-op
period (Figures 2-4)

The mean TAD at immediate post-op was 18.8
+ 4.5 mm; at 6 weeks, it was 19.6 + 4.5 mm;
at 3 months, 19.8 + 4.4 mm; and at 6 months,
it was 21.5 £ 6.9. On pairwise comparison
of post-op X-rays, immediate post-op with 6
weeks, 3 months, and 6 months post-op follow-
up values were not statistically significant with
p values of 0.493, 0.387, and 0. 0778, respec-
tively. The medial migration of the blade tip was
1 mm (IQR-1.3 to 4.3) at the end of the 6-month
follow-up (Figures 2-4).

The mean telescopy at immediate post-op, 6
weeks, 3 months, and 6 months post-op were
16.3+4.7,16.8 + 4.0, 176 + 4.1 and 18.6 +
6.0 respectively. On comparison with immedi-
ate post-op values, no statistically significant
change was observed at 6 weeks (P value =
0.658), 3 months (P value = 0.258), and 6
months (P value = 0.103) (Figures 2-4).

The mean femoral offset at immediate post-op,
6 weeks, 3 months, and 6 months post-op was
39.5 + 88 mm, 43.0 + 10.5 mm, 41.4 + 7.8
mm, and 40.3 + 6.6 mm respectively. In com-
parison with immediate post-op, there was no
statistically significant change observed at 6
weeks (P-value = 0.167), 3 months (P-value =
0.379), and 6 months (P-value = 0.657).

The mean neck-shaft angle (degree) at immedi-
ate post-op, 6 weeks, 3 months, and 6 months
post-op were 133.3 + 7.4, 132.4 + 5.9, 132.3
+ 6.5 and 132.2 + 6.3, respectively. In compar-
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Figure 2. Measurement of hip biomechanics following PFNA fixation for an
intertrochanteric fracture in a 78-year-old male was performed using the
SURGIMAP software.
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Figure 4. Hip biomechanics changes after 6 months.

ison with immediate post-op, there was no sta-
tistically significant change at 6 weeks (P-value
= 0.604), 3 months (P-value = 0.580), and 6
months (P-value = 0.537).

No statistical significance was
noted when performing sub-
group analysis with fracture
stability (stable vs unstable)
with the abovementioned pa-
rameters (P = 0.65).

Functional scores and HRQOL

The average preoperative mo-
dified Harris Hip score was
23.5 + 6.5. The mean Modifi-
ed Harris Hip score increased
steadily over 6 months after
surgery to reach the maximum
value at 6 months (76 + 5.7).
The rise in modified HHS at
every visit was statistically sig-
nificant (P < 0.05). However,
the modified HHS at 6 months
was lower than that of preinju-
ry levels despite the appear-
ance of the radiological union.
The PPMS scores and HRQOL/
EQ5D changes showed similar
trends as modified HHS. The-
se findings are summarized in
Tables 1-3.

Comparison of walking ability
and abductor strength in dif-
ferent age groups

At 6 weeks, there is a signifi-
cant difference in walking abil-
ity between these two groups.
However, in subsequent fol-
low-ups, these two groups ha-
ve no significant difference in
abductor strength. The find-
ings are summarized in Table
4.

Discussion

This study unveiled a signifi-
cant association between in-
tertrochanteric fractures, os-
teomalacia, and osteoporosis
in the Indian population. De-
spite poor bone quality, the
PFNA 2 nailing system effec-

tively secures fracture reduction and maintains
hip biomechanics during healing. While a non-
significant helical blade end migration beyond
the lateral femoral cortex is frequent, it doesn’t
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Table 1. Comparison of modified Harris hip score at different

Their conclusion emphasized

follow-ups the essential role of proper
Follow-ups (N) Mean+SD  Median (IQR)  Range fracture reduction and fixation
Pre-injuries (33) 84.4+ 6.6 85 (83-88) (57-95) ‘;grecrﬁza?c”:gaO;’rt;’::’;:ugﬁebf'g;
Pre-op (33) 23.5+6.5 25 (23-25) (10-50) . .

positive functional outcomes
2 weeks (33) 31.6+8.5 29 (26-35.5) (21-60) [1]. We ensured the best pos-
6 weeks (31) 472+ 7.4 47 (45-50) (25-70) sible fracture reduction and
3 months (30) 65.1+79 67.5(57.8-70.8) (50-80) fixation to attain good func-
6 months (30) 76.0 £+ 5.7 78 (71-80) (64-90) tional outcomes.

In another investigation by
Table 2. Comparison of PPMS at different follow-ups Gilat et al. [24], the influence
Follow-ups (N) Mean + SD Median (IQR) Range of proximal femur shortening
Pre-injuries (33) 87+0.8 9(9-9) (6-9) (PFS) on patient functional
Pre-op (33) 23409 2 (2-3) (1-6) outcomes was explored. They
2 weeks (33) 22+0.8 2 (2-2) (0-4) reported PFS in 43.5% of pa-
6 weeks (31) 38+0.8 4 (3-4) (2-5) :Len':t:n;agfégi Jr:gm 12 :gmg'ii
3 months (30) 51+0.6 5 (5-5.3) (4-6) 17%. PFS emerged as a com-
6 months (30) 6.5+0.6 6(6-7) (6-8) mon occurrence following in-

Table 3. Comparison of HRQOL (EQ 5D) objective at different

tertrochanteric hip fracture
fixation with cephalon-medul-
lary nails (CMNSs), tightly linked

follow-ups to unfavorable functional out-
Follow-ups (N) Mean + SD Median (IQR) Range comes and early implant fail-
Pre-injuries (33) 914+6.5 95 (90-95) (70-100) ure. Diverging from prior stud-
Pre-op (33) 476+9.6 50 (50-50) (20-70) ies, our observations revealed
2 weeks (33) 53.6 £8.2 50 (50-60) (35-70) distinct insights. All our pa-
6 weeks (31) 65.7 +8.1 70 (60-70) (45-75) tients exhibited compromised
3 months (30) 73.3+10.3 80 (65-80) (50-85) bone quality, indicated by hy-
6 months (30) 84.0 + 8.0 85 (75-90) (65-95) povitaminosis D (osteomala-

necessarily lead to femoral collapse due to the
preservation of femoral offset until healing.
Consequently, a slight non-significant increase
in Tip-Apex Distance (TAD) with time is notice-
able as the blade tip dislodges from the sub-
chondral bone, resulting in telescopy.

The shortening of the proximal femur, which
disrupts the trochanter-hip relationship, can
impair abductor muscle strength and perpetu-
ate gait parameter deficiencies. Extensive dis-
cussions in hip arthroplasty literature highlight
this biomechanical impact. In a study by Paul et
al., quantification of this shortening was achi-
eved by tracking lag screw movement through
the femoral cortex and displacement within
the femoral head [1]. Their findings indicated
approximately 3.3 mm of telescoping in unsta-
ble fractures and about 1.2 mm in stable frac-
tures within the lateral cortex of the proximal
femur. The average migration of the lag screw
tip within the femoral head measured 1.7 mm.
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cia) and osteoporosis (92% of
patients). Despite this, the
PFNA 2 system effectively resisted varus col-
lapse and prevented significant proximal femur
shortening. However, there were common oc-
currences of helical blade debonding from the
subchondral bone and its migration outside the
femoral cortex, resulting in telescopy. Conse-
quently, TAD increased over time until fracture
healing. Unlike previous research that empha-
sized inward blade tip migration and telescopy
as major contributors to proximal femur short-
ening, we identified telescopy as a prevalent
phenomenon without causing substantial
shortening. Helical blade sliding was not linked
to bone collapse but was associated with de-
bonding in the subchondral region, leading to a
slight increase in TAD during the postoperative
period.

McGrory et al. highlighted the positive relation-
ship between restoring femoral offset and pre-
serving the abductor lever arm, positively im-
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Table 4. Association of clinical outcomes at different follow-ups with age group

Age group
- ) ) ) . Total Chi-square
Clinical evaluation at different follow-ups Walking ability <60 > 60 ‘0’ value
No. (%) No. (%) No. (%)
Immediate post-op Bedridden 8(100) 25(100) 33(100)
Total 8(100) 25(100) 33(100)
Abductor strength
2/5 4 (50) 3(12) 7 (21.2) 0.220
3/5 4 (50) 22 (88) 26(78.8)
Total 8(100) 25(100) 33(100)
2 week Walking ability
Bedridden 3(37.5) 12 (48) 15 (45.5) 0.780
Walk with crutches 1 (12.5) 4 (16) 5(15.2)
Walk with walker 4 (50) 9 (36) 13 (39.4)
Total 8(100) 25(100) 33(100)
Abductor strength
3/5 7 (87.5) 19 (76) 26(78.8) 0.489
4/5 1(12.5) 6 (24) 7 (21.2)
Total 8(100) 25(100) 33(100)
6 week Walking ability
Bedridden 1(12.5) 0(0) 1(3.2) 0.003
Walk with crutches 2 (25) 6(26.1) 8(25.8)
Walk with walker 1(12.5) 16(69.6) 17 (54.8)
Independent 4 (50) 1(4.3) 5(16.1)
Total 8(100) 23(100) 31(100)
Abductor strength
3/5 0(0) 3(13) 3(9.7) 0.282
4/5 8 (100) 20 (87) 28(90.3)
Total 8(100) 23(100) 31(100)
3 month Walking ability
Walk with walker 3(375) 10(45.5) 13(43.3) 0.697
Independent 5(62.5) 12(54.5) 17 (56.7)
Total 8(100) 22(100) 30 (100)
Abductor strength
4/5 8(100) 22(100) 30 (100)
Total 8(100) 22(100) 30 (100)
6 month Walking ability
Independent 8(100) 22(100) 30 (100)
Total 8(100) 22(100) 30(100)
Abductor strength
4/5 8(100) 22(100) 30 (100)
Total 8(100) 22(100) 30 (100)

pacting hip abduction strength and range of
motion [14]. Significant shortening causing
noticeable leg length discrepancy (LLD) could
lead to secondary spinal effects, potentially
triggering compensatory scoliosis and exacer-
bating degenerative changes and low back

98

pain. Furthermore, PFS might induce uneven
weight and force distribution across the contra-
lateral hip and both knees, potentially contrib-
uting to joint degeneration. However, our obser-
vations indicated sustained hip biomechanics
with the PFNA 2 system.

Int J Burn Trauma 2025;15(3):92-101
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Functional outcomes after intertrochanteric
fractures in older people are typically impaired.
A comparative randomized controlled trial dem-
onstrated that intramedullary fixation outper-
formed sliding hip screws in improving activities
of daily living (ADL) and health utility, aiming to
restore pre-fracture states [25]. Factors such
as younger age, absence of preoperative ane-
mia, higher preoperative albumin levels, and
better ADL upon discharge were associated
with improved functional outcomes and health-
related quality of life (HRQOL). In our study, pa-
tients showed improvement in functional out-
comes and HRQOL over time as fracture heal-
ing progressed. However, the final values re-
mained below pre-injury levels, aligning with
findings from other studies. This discrepan-
cy could arise from arbitrary pre-injury score
determination timing, as highlighted by Her-
nefalk et al. and Williamson et al. [26, 27].

Tang et al.’s study involving 303 patients with
intertrochanteric fractures revealed that the
Harris Hip Score (HHS) decreased in elderly
patients due to aging [28]. Those under 70
scored an average of 86.7, those between 85
and 90 scored 79.3, and those over 90 scored
77.1. This aligns with our findings, where older
age was an independent, unmodifiable risk fac-
tor for hip function decline. Our study demon-
strated a strong association between health
utility (measured by EQ-5D) and hip function. A
systematic review corroborated this, linking
mental status, pre-fracture function, comorbid-
ities, female gender, nutritional status, postop-
erative pain, hospital stay length, and compli-
cations to health-related quality of life. Ju et al.
[29] identified hip function as a primary predic-
tor for health-related quality of life in elderly
patients after intertrochanteric fractures. En-
hanced hip function translated to improved
mobility and ease in daily activities, influencing
health-related quality of life. However, their ret-
rospective analysis lacked data on pre-fracture
function and mental status.

Hip abductor muscle function significantly con-
tributes to lateral balance control, particularly
in tasks like multidirectional stepping, obstacle
walking, and standing balance, becoming more
critical with aging [30]. Adequate torque gener-
ation by hip abductor muscles is essential
for balance recovery and fall prevention. Res-
toring abductor strength to pre-injury levels is
pivotal for gait improvement, reducing reliance
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on walking aids, and enhancing psychological
well-being. Abductor strengthening exercises
typically mitigate abductor lurch in the postop-
erative phase. In our study, all patients regained
abductor strength within three months, en-
abling normal walking. Age influenced the ex-
tent of improvement in abductor strength and
mobility status.

Several limitations of our study warrant consid-
eration. The small patient sample and the six-
month follow-up period may constrain function-
al outcomes and HRQOL evaluation. Inter-
observer and intra-observer variations were
not addressed.

In conclusion, poor bone quality, represented
by osteomalacia and osteoporosis, is signifi-
cantly associated with intertrochanteric frac-
tures in Indian populations. The PFNA 2 nailing
system effectively maintains reduction and pre-
vents varus collapse. Telescopy emerged as a
common blade migration phenomenon in com-
promised bone quality, contrasting with inward
migration observed in previous studies. Fun-
ctional outcomes and HRQOL improve over
time with intramedullary fixation, yet patients
seldom return to pre-injury levels, potentially
influenced by recall bias.
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