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ABSTRACT

Intertrochanteric femur fractures are common in the elderly and are
typically managed with surgical fixation using dynamic hip screws (DHS).
While the conventional muscle-reflection approach is widely used, the
minimally invasive surgical (MIS) approach has emerged as a less
traumatic alternative. This study aims to compare the outcomes of these
two surgical approaches in terms of operative time, blood loss, analgesic
use and hospital stay. This prospective comparative study included
patients with intertrochanteric femur fractures treated with DHS using
either a minimally invasive surgical approach (MIS group) or a
conventional muscle-reflection approach (conventional group). The
primary outcomes assessed were intra-operative time, intra-operative
blood loss, need for blood transfusion, duration of post-operative
analgesic intake and length of hospital stay. Statistical analysis was
performed to determine significant differences between the two groups.
The MIS group had significantly shorter intra-operative time (mean 32
minutes) compared to the conventional group (mean 58 minutes)
(p=0.03). Intra-operative blood loss was also significantly lower in the MIS
group (mean 75mL) compared to the conventional group (mean 220mL).
Three patients in the conventional group required intra-operative blood
transfusions, while none in the MIS group did. Although the MIS group
showed shorter durations of analgesic use and hospital stay, these
differences were not statistically significant (p=0.08). The minimally
invasive surgical approach for DHS fixation in intertrochanteric femur
fractures significantly reduces operative time and blood loss compared
to the conventional muscle-reflection approach. While trends in
post-operative recovery were favorable for the MIS group, further studies
with larger sample sizes are needed to validate these findings. The MIS
approach should be considered as a viable alternative to conventional
surgery, particularly in elderly patients.
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INTRODUCTION
Intertrochanteric fractures of the femurare amongthe
most common types of fractures in elderly individuals,
often resulting from low-energy trauma such as falls".
These fractures are associated with significant
morbidity and mortality, primarily due to the advanced
age and comorbidities of the affected patients®.
Surgical fixation remains the gold standard for
managing these fractures, with the dynamic hip screw
(DHS) being one of the most widely used implants due
to its ability to provide stable fixation while allowing
controlled collapse at the fracture site, which
promotes healing™.

However, the approach used for DHS fixation can
influence patient outcomes, particularly regarding
surgical invasiveness, post-operative recovery and
complications™. Traditionally, the muscle-reflecting
approach has been employed for DHS insertion,
requiring substantial soft tissue dissection™. While
effective, this approach is associated with increased
operative time, blood loss, post-operative pain and
longer recovery periods™. These factors can contribute
to delayed rehabilitation, prolonged hospital stay and
increased healthcare costs, particularly in elderly
patients who are often frail and have limited
physiological reserves”.. In recent years, there has
been growing interest in minimally invasive surgical
(MIS) techniques for fracture fixation. These
approaches aim to reduce soft tissue damage and
enhance post-operative recovery by minimizing the
extent of surgical dissection. In the context of
intertrochanteric fractures, MIS techniques for DHS
fixation have shown promise in reducing operative
time, blood loss and post-operative pain, potentially
leading to faster rehabilitation and shorter hospital
stays®. Numerous studies have compared MIS with
conventional methods, with findings generally
supporting the benefits of reduced surgical trauma.
Despite these promising results, debate continues
regarding the best surgical approach for DHS fixation,
especially in terms of patient recovery and
complication rates”. Given the increasing prevalence
of intertrochanteric fractures and the need for optimal
surgical techniques to ensure better patient outcomes,
further research is necessary to clarify the advantages
and disadvantages of MIS versus conventional
approaches. This study aimed to contribute to this
growing body of knowledge by comparing the
outcomes of minimally invasive and conventional
muscle-reflection approaches in the fixation of
intertrochanteric fractures with DHS.

Aims and Objectives: The primary objective of this
study was to evaluate the differences in outcomes
between the minimally invasive surgical approach and

the conventional muscle reflection approach in the
fixation of intertrochanteric femur fractures using DHS.
Specifically, the study aimed to compare intra
-operative time, blood transfusion requirements,
post-operative analgesic intake and the length of
hospital stay between the two surgical techniques.

MATERIALS AND METHODS

This randomized controlled study was conducted inthe
Department of Orthopaedics at G. R. Medical College
and Jay Arogya Group of Hospitals, Gwalior, Madhya
Pradesh, from June 2011 to December 2012. The study
population consisted of patients with intertrochanteric
femur fractures who were admitted during this period.
Out of the 181 patients evaluated, 98 patients were
selected for inclusion based on predetermined
inclusion and exclusion criteria. These patients
underwent internal fixation using a dynamic hip screw
(DHS). Of the 98 patients, 46 (46.9%) were treated
using a minimally invasive surgery (MIS) approach,
while 52 (53.1%) underwent the conventional
muscle-reflection approach. To minimize the impact of
potential confounding factors, randomization was used
to assign patients to either the MIS or conventional
approach group. Additionally, each patient in the MIS
group was matched with a patient in the conventional
group based on sex, age, American Society of
Anesthesiologists (ASA) grade and fracture type
according to the AO classification (types 31-Al.1,
31-Al1.2,31-A2.1, 31-A2.2).

This matching ensured that the effect of these
variables on outcomes was controlled, allowing for a
more accurate comparison of the surgical approaches.
The inclusion criteria for the study were skeletally
mature patients aged 18 years or older, with AO
classification types 31-A1.1, 31-A1.2, 31-A2.1 and
31-A2.2 fractures. Only patients with closed fractures
were included and those with multi-systemic or
polytrauma conditions were eligible for the study.
Patients classified as ASA Grade 1 or 2 were included to
ensure the study population consisted of those with a
relatively low risk of anesthesia-related complications.

RESULTS AND DISCUSSIONS

Out of 181 patients, 128 patients (71%) were males
and 53 (29%) were female with a male to female ratio
of 2.4:1. The mean age of presentation of patients with
fracture intertrochanteric femur in this hospital was
58.7 years with 72% of the patients falling between
40-to-80-year age group. Out of all the patients, 58
(32%) were Al type, 92 (51%) were A2 type while 31
(17%) were A3 type. i.e. half the cases were of 31-A2
type fractures. There was right sided dominance over
left side in fracture incidence as 100 (55%) fractures
were on right side while 81 (45%) were on left side.
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The most common cause of fracture was the fall/ slip
during walking (n=49) followed by road traffic accident
(n=37). Fall from height (n=25) and fall from bed (n=22)
constituted the next most common causes. (Table 1).

Table 1: Description of the Study Participants

Variable Frequency (n) Proportion (%)
Gender

Males 128 71%
Females 53 29%
Mean Age 58.7 years -
Age Group (40-80 years) - 72%
Fracture Type

Al 58 32%
A2 92 51%
A3 31 17%
Fracture Side

Right 100 55%
Left 81 45%
Cause of Fracture

Fall/Slip during walking 49 27%
Road Traffic Accident 37 21%
Fall from Height 25 14%
Fall from Bed 22 12%
Other Causes 48 26%

The intra-operative time, i.e. from skin incision to
closure of wound was in a range of 18-45 minutes with
a mean value of 32 minutes in MIS group while it was
in a range of 28-85 minutes with a mean value of 58
minutes in conventional group (p=0.03). (Fig. 1) The
intra-operative blood loss was in a range of 25-105mL
with a mean value of 75mLin MIS group while it was in
a range of 100-600mL with a mean value of 220mL in
the conventional group. (Fig. 2) Three patients from
the conventional group required blood transfusion
intra-operatively. The duration of regular analgesic
intake was in a range of 7-21 days with a mean value of
10.5 days in MIS group while it was in a range of 10 to
26 days with a mean value of 14.5 days in conventional
group. (Fig. 3) However, the difference in the duration
of analgesic intake between the two groups was not
statistically significant (p=0.08). The duration of
hospital stay after surgery was in a range of 02-12 days
with a mean value of 4.1 days in MIS group while it was
in a range of 03-19 days with a mean value of 8.6 days
in conventional group. The duration of stay in the
hospital was also not statistically significant (p=0.08).
(Fig. 4).

Intra-operative Time

Fig. 1: Bar Diagram Comparing the Mean Value of
Intra-Operative Time (in minutes) Between MIS
Versus Conventional Group

Intra-operative Blood Loss

‘‘‘‘‘‘‘‘‘‘‘

Fig. 2: Bar Diagram Comparing the Mean Value of
Intra-Operative Blood Loss (in Millilitres)
Between MIS Versus Conventional Group

Duration of Analgesic Intake
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Fig. 3: Bar Diagram Comparing the Mean Value of
Duration of Regular Analgesic Intake in Days
Between MIS Versus Conventional Group

Hospital stay after surgery
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Fig. 4: Bar Diagram Comparing the Average Hospital
Stay of Patients After the Surgery (Days)
Between MIS Versus Conventional Group

The present study aimed to evaluate the differencesin
outcomes between the minimally invasive surgical
(MIS) approach and the conventional muscle reflection
approach in the fixation of intertrochanteric femur
fractures using a dynamic hip screw (DHS). The
parameters assessed included intra-operative time,
blood transfusion requirements, analgesic intake and
length of hospital stay. The findings of this study reveal
that the MIS approach significantly reduced
intra-operative time compared to the conventional
method (32 minutes versus 58 minutes, p=0.03), which
aligns with the existing body of literature. Several
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studies, such as those by Wong"” and Chong"",
reported similar results, where MIS techniques
consistently demonstrated shorter operative times
compared to conventional approaches. In Wong’s
randomized controlled trial, the MIS group had a
shorter surgical time and reduced post-operative
complications, indicating that the technique minimizes
tissue trauma and allows faster recovery. Similarly,
Chong™. concluded that the MIS-DHS technique led to
better overall outcomes, including reduced blood loss,
shorter hospital stays and quicker patient
rehabilitation, echoing the findings of the present
study. The intra-operative blood loss in the present
study was significantly lower in the MIS group (mean
75mL) compared to the conventional group (mean
220mL), with three patients in the conventional group
requiring blood transfusions. This observation is
consistent with findings from Panesar™® and Ho™,
where both studies showed that the minimally invasive
techniques led to lower blood loss compared to
conventional surgery. Additionally, Ma**found in their
meta-analysis that the MIS approach for DHS fixation
resulted in significantly reduced blood transfusion
rates, further validating the reduced intra-operative
blood loss seen in the current study. The duration of
analgesic intake was shorter in the MIS group (mean
10.5 days) compared to the conventional group (mean
14.5 days), though the difference was not statistically
significant (p=0.08). This trend is consistent with
results from Wang™ and Dai"*®, both of which found
that patients undergoing MIS for DHS fixation reported
less post-operative pain and a shorter duration of

approaches for DHS fixation highlights the value of
minimizing surgical invasiveness. While Saarenpaa
emphasized the importance of fracture classification in
determining the appropriate fixation method, the
current study demonstrates that, even within the use
of DHS, surgical technique plays a crucial role in
optimizing patient outcomes. Overall, the findings of
the present study support the growing body of
evidence favoring minimally invasive techniques for
the fixation of intertrochanteric fractures. The
significant reduction in operative time and blood loss
with the MIS approach, along with the trend towards
shorter analgesic use and hospital stays, underscores
the advantages of this technique. Future studies with
larger sample sizes could further validate these
findings and help establish MIS as the standard of care
for intertrochanteric fracture fixation.

CONCLUSION

In conclusion, the MIS approach for DHS fixation
should be considered as a viable and potentially
superior option to the conventional approach for
treating intertrochanteric fractures, especially in
high-risk and elderly patients. Surgeons should be
trained and encouraged to adopt this technique to
improve patient care and reduce operative risks.
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