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ABSTRACT
Introduction: The intertrochanteric fractures of femur are 
commonly fixed using dynamic hip screw using a conventional 
open Dynamic Hip Screw (CDHS). This is associated with 
a long incision, blood loss, considerable soft tissue trauma 
and pain. All these problems can be avoided using minimally 
invasive Dynamic Hip Screw (MIDHS), which has a theoretical 
advantage of less blood loss, soft tissue trauma, and early 
rehabilitation. Thus, we conducted a prospective comparative 
study of the two techniques. Materials and Methods: This 
is a prospective comparative study conducted over a period 
of 2 years at Department of Orthopedics GMC Bhopal. 
Fifty patients in the age group of 50–80 years who presented 
with intertrochanteric femur fracture and fulfilled inclusion 
criteria were divided into two groups of 25 each for fixation 
by CDHS or MIDHS. Patients in both the groups were 
matched. The data analysis was performed using SPSS package. 
Results: The patients in minimally invasive group had shorter 
operative time (45 min vs. 75 min). The average postoperative 
blood loss in drain in conventional group was 150 ml whereas 
no drain was used in minimally invasive group. Postoperatively 
need for analgesic was significantly lower in minimally invasive 
group (P < 0.05). Duration of hospital stay was significantly 
less with minimally invasive technique. The duration of bony 
union was similar in both techniques. Conclusion: Our study 
concludes that the minimally invasive technique of fixation of 
Intertrochanteric femur fractures is superior in terms of less 
operating time and less duration of hospital stay.
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Introduction

The fractures of the hip are among the most common fractures 
encountered in the elderly population.[1] As the life expectancy 

has increased over the years, the incidence of hip fractures has 
also increased.[2] The intertrochanteric fractures comprise 50% of 
the fractures around the hip.[3] These intertrochanteric fractures 
have a 15–20% risk of mortality because of the complications 
of prolonged immobility.[3] Thus, stabilization with dynamic 
hip screw (DHS) with a four hole side plate is used for stable 
fractures in most centers.[4,5]

The conventional open technique (conventional DHS 
[CDHS]) requires a long incision and thus considerable 
soft tissue trauma, significant blood loss and pain. To 
overcome the shortcomings of CDHS a minimally invasive 
technique (MIDHS) has been advocated recently. This 
technique has a theoretical advantage of decreased blood loss, 
less pain, and rapid rehabilitation. We conducted a prospective 
study to compare these two techniques.
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Materials and Methods

This is a prospective comparative study done over a period of 
2 years at Department of Orthopedics at a Tertiary Care Center.

Patients presenting to Department of Orthopedics with 
intertrochanteric fractures were evaluated and analyzed to be included 
in the study. Fifty patients who presented with an intertrochanteric 
femur fracture and who fulfilled the inclusion criteria were enrolled 
in the study. The patients were divided into two groups of 25 each for 
fixation by open or minimally invasive techniques.

The inclusion criteria were as follows:
•	Age:	50–80	years
•	Stable intertrochanteric fracture (AO 31A1, 31A2.1, 31A2.2)
•	Unilateral	fractures.

Exclusion criteria were as follows:
•	Age	<50	and	>80	years
•	Unstable intertrochanteric fractures (AO 31A2.3, 31A3)
•	Pathological	fractures
•	Any	other	associated	fractures	or	injury
•	Patients	requiring	intensive	care.

The study was approved by Institutional Ethical Committee. 
Patients were assigned one of the two, CDHS group or MIDHS 
group. Patient’s details were recorded in the standard proforma. 
Patients in both the groups were matched with respect to age and 
preoperative morbidity. Patients in both the groups were worked 
up for surgery as per the standard protocol. All patients were 
operated under spinal anesthesia. After induction, patients were 
placed on fracture table and under C arm image intensifier 
reduction was checked, standard scrubbing and painting draping 
was done. In conventional group, the patients were operated 
by a long incision over lateral aspect of proximal femur, guide 
wire passed from the lateral surface into the middle of neck and 
head of femur under C arm guidance reaming done and lag 
screw of appropriate size passed over guide wire. Over lag screw 
135°, four hole standard barrel side plate slided and fixed with 
4.5 mm cortical screw of appropriate size. Wound was washed 
and sutured in layers over a suction drain and dressed.

In MIDHS group entry point on the lateral femoral surface was 
identified with the help of C arm image intensifier and a 5 cm 
incision was given. The fascia was cut, vastus laterlalis muscle was 
separated, and an obliquely cut 50 cc syringe was inserted to make 
a sleeve [Figure 1]. A guide wire was passed in the center of head 
and neck of femur, reaming was done over the guide wire. A lag 
screw of appropriate size was passed over the guide wire [Figure 2]. 
Four hole 135° standard barrel side plate was inserted first beneath 
the muscle then over the guide wire slided over the lag screw. The 
plate was fixed with 4.5 mm cortical screw of appropriate size. The 
wound was washed, sutured and dressed without a drain.

Intraoperatively, operative time, flouroscopic exposure time and 
blood loss during surgery was noted.

In postoperative period severity of pain as assessed by Visual 
Analogue Scale (VAS), drop in hemoglobin level and duration of 
hospital stay was noted.

Postoperative management was similar in both the groups 
and as per the standard protocol. The patients in both the 
groups were followed up for a minimum period for 6 months. 
During follow‑up pain severity was assessed and time to 
ambulation was noted along with time to union and any 
complication.

Statistics
The data were evaluated using IBM SPSS 18 software. Student’s 
t‑test for two independent means and Mann–Whitney U‑test 
was employed as a test of significance.

Results

The mean age of patients in the CDHS group was 73 years whereas 
in the minimally invasive group it was 70 years. The female to 
male ratio was 2:1 in both the groups. The mean operative time 
was 45 min in the minimally invasive group and 75 min in the 
conventional group [Figure 3]. The difference in operative time 
was statistically significant with a P value of 0.001. The average 
postoperative blood loss was 150 ml in the conventional group 
whereas no drain was put in the minimally invasive group. The 
mean drop in hemoglobin postoperatively was 12.6 ± 1.2 g/l in 
MIDHS group whereas in CDHS was 25.8 ± 2.3 g/l [Figure 4]. 
This difference in the drop in hemoglobin level is statistically 
significant with P <	0.005	Z	score	is	−6.0012.	The	patients	 in	
both the groups were put on analgesia as per our institutional 
protocol. The VAS showed no significant difference on the first 
postoperative day for patients in both the groups. On the second 
and third postoperative day, the patients in MIDHS group scored 
low on the scale (P = 0.02). The duration of stay in hospital 
was 3.5 ± 1 days in the minimally invasive group whereas it was 
7.8 ± 1.4 days in the conventional group [Figure 5]. The difference 
in duration of hospital stay was statistically significant with a 
P < 0.001. The mean time to bony union was 8‑week ± 10 days 
in the MIDHS group whereas in the conventional group it was 

Figure 1: Sleeve made up of cut syringe
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beyond. Similar results were found in comparative studies done 
by Ho et al., Wang et al. and Wong et al.[6,8,9]

The mean operative time in our study in the minimally 
invasive group was 45 min, which was significantly less than 
the conventional group, similar results were found in the 
study done by Zhou et al.,[7] Mahmood et al.[10] MIDHS group 
had significantly better pain scores than the conventional 
group. The requirement for analgesics was less from second 

9 weeks ± 11 days. This difference in time to bony union was not 
statistically significant [Table 1].

Discussion

Fractures around hip constitute majority of fractures in the 
elderly. Intertrochanteric fractures are treated with DHS 
universally with good stabilization. As these fractures occur 
commonly in elderly who already have comorbid medical 
conditions; early ambulation, less duration of hospital stay and 
better pain control are the postoperative goals. The conventional 
surgical technique requires large incision, more tissue dissection 
resulting in considerable amount of blood loss and thus requiring 
blood transfusion and prolonged analgesia for pain control.[6] 
All these intraoperative and postoperative factors increase the 
duration of hospital stay and thus the overall cost of surgery. Thus 
minimally invasive technique has been considered desirable, as it 
is associated with a smaller incision, less blood loss, better pain 
control and lesser duration of hospital stay.[7] Less blood loss in 
minimally invasive technique is attributed to a smaller incision 
in the safe vascular zone.[6,8] In our study, the postoperative drop 
in hemoglobin was significantly more in the CDHS technique 
as compared to minimally invasive technique [Table 2] which 
indicates more blood loss in the intraoperative period and 

0

20

40

60

80

MIS DHS C DHS

MIS DHS

C DHS

Figure 3: Mean operative time (in minutes)

12.6

25.8

0

5

10

15

20

25

30

MIS DHS C DHS

MIS DHS

C DHS

Figure 4: Mean drop in haemoglobin (in g/l)

Table 1: Summary of results
Variables CDHS MIDHS
Age (years) 73 (64‑90) 70 (60‑88)
Female: male 2:1 2:1
Operating time (mean) (min) 75 45
Drop in hemoglobin (mean) (g/L) 25.8±2.3 12.6±1.2
Duration of hospital stay (days) 7.8±1.4 3.5±1
CDHS = Conventional dynamic hip screw, MIDHS = Minimally invasive 
dynamic hip screw

Table 2: Comparison of reduction of postoperative 
hemoglobin in various studies
Study n Hemoglobin 

reduction (g/L)
MIDHS CDHS

Wong et al. (2009) 66 1.4 2.6
Ho et al. (2009) 88 1.18 2.4
Wang et al. (2010) 97 1.3 3.4
This study (2015) 50 1.2 2.5
CDHS = Conventional dynamic hip screw, MIDHS = Minimally invasive 
dynamic hip screw
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postoperative day onward in the minimally invasive group. In 
a randomized control study done by Alobaid et al.[11] similar 
results were found. A comparative study done by Agrawal 
et al.[12] and Lee et al.[2] also showed less use of analgesics in 
the minimally invasive group. The duration of hospital stay 
was significantly less in the minimally invasive group in our 
study [Table 1], which is also a universal finding in the all 
studies done.[7‑9]

The time to bony union, desirable screw position and reduction 
achieved were not significantly different with the P > 0.05. 
Different studies also have similar results of time to bony union 
and reduction.[2,7,11]

The intertrochanteric fractures occur in elderly patients with 
cardiovascular co morbidities, early ambulation and less use of 
analgesics after MIDHS will definitely lead to less postoperative 
complications and thus an early discharge.

Conclusion

A MIDHS technique offers the advantage of less dissection, less 
blood loss, less pain thus less use of analgesics. All these factors 
lead to lesser duration of hospital stay thus less economic burden 
to health system and better outlook for already morbid elderly 
patients in whom the majority of intertrochanteric fracture occur.
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