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ABSTRACT
Introduction: Intertrochanteric fractures of femur are one of the commonest musculoskeletal injuries in patients of above
sixty years age group because of trivial fall and osteoporotic nature of bones. Different studies have been showing
controversial results between Dynamic Hip Screw & intramedullary fixation devices historically.
Aim: Aim of our study is to compare functional and clinical outcome of dynamic hip screw (DHS) and intramedullary
proximal femoral nail (PFN) in intertrochanteric femur fractures.
Material & Methods: Our study included (n=50) patients with intertrochanteric fracture of femur from which (n=25)50%
patients operated with DHS and other (n= 25)50% patients operated with PFN. In our study average age of patient was
63years. Most common mode of injury was trivial fall and 54% patients were female. There were (n= 28)56% stable & (n=
22) 44% unstable fractures out of 50 intertrochanteric fractures.
Results: Mean duration of surgery, blood loss during surgery and length of incision were less in PFN group than DHS group.
Fluoroscopy time is higher in PFN group than DHS group. Postoperative shortening was more in DHS group and
postoperative range of motion was better in PFN group. Union time is faster in PFN group. Malunion was seen in (n=5) 20%
patients of DHS group while there were (n=2)8% cases of malunion in the PFN group. Wound infection was seen in (n=3)
12% patients in the DHS group and in (n=1)4% patient in the PFN group.
Conclusion: At the end of the study we came with the conclusion that in stable intertrochanteric fracture DHS & PFN had
similar results but in case of unstable fracture PFN was significantly better in terms of functional and clinical outcomes.
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INTRODUCTION

Intertrochantric femur fractures are commonest hip
fracture in elderly population. It accounts for
approximately half of hip fracture. Incidence of
intertrochanteric fracture has been increasing with rising
age of modern population due to advancement of
technology in medical field [1,2]. In elderly population
commonly intertrochantric fracture results from simple
fall however in younger individual high energy trauma is
commonest mode of injury for intertrochantric fracture.
Incidence of intertrochantric fracture is around two times
more in female as compared to male due to more
predisposition of female gender to osteoporosis. It is one
of the commonest causes of significant morbidity &
mortality in the geriatric society which increases the
overall financial burden on the family & non

productiveness at the country. Management aim of these
fractures should be the faster rehabilitation with early
union time.
There are two primary options for fixation of these type of
fracture (a) Extra medullary fixation (ex. DHS) and (b)
Intramedullary fixation (ex. GAMMA nail, PFN) [3,4].
DHS (Dynamic hip screw) is extramedullary load sharing
device and long procedure and it has gained widespread
acceptance in these types of fractures [5-9]. However
intramedullary implants have a biomechanical
advantage10 of smaller distance between weight bearing
axis and the implants.
AO/ASIF introduce PFN (Proximal femoral nail) in 1996
and it became more popular implant for intertrochantric
fracture because it has biomechanical advantages like
being load bearing device, shorter lever arm, being axial,
greater implant length. Addition of anti-rotation hip screw
proximal to main lag screw given which is significant
advantage over DHS. Although mechanical failures are also
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seen with PFN [10-12] and PFN is also little bit costlier 
than DHS, still there are many benefits with PFN over 
DHS.
Dynamic Compression devices works on the principle of 
controlled collapse the fracture site & are commonly used 
for Intertrochanteric fractures as name Dynamic Hip 
Screw (DHS) & Proximal femoral nail (PFN) is an 
intramedullary nail device which works on the principle 
of fracture relatively static & anti-rotation support 
[13,14].

MATERIALS AND METHODS

Our study was done in (N=50) patients of 
intertrochantric fracture at Gujarat Adani institute of 
Medical Sciences, Bhuj, Gujarat from October 2018 to 
October 2020.All the patients operated by senior 
orthopaedic surgeon. Informed and written consent have 
been taken of all patients to be included in the study. This 
study was approved by Institutional Ethics Committee. 
Ethical committee Approval letter No: GAIMS/IEC/
APPROVAL/40/2018. Inclusion criteria: Skeletally 
mature patients (age >18), only closed fracture, time <2 
weeks. Exclusion criteria: Skeletally immature patients, 
compound fracture, pathological fracture, any other 
associated injury or fracture.
All patients with intertrochantric fracture were 
hemodynamically stabilized. X ray pelvis with both hip 
anteroposterior view and full femur anteroposterior 
view and lateral view were taken. All routine workup for 
surgery was done. Traction was applied to patients till 
surgery. All surgery was done over traction table under 
image intensifier guidance.
Decision for type of operation was based on surgeon’s 
choice. All patients had similar antibiotic coverage post 
operatively. Suture removal was done between 12 to 17 
days. All patients were followed up weekly till 1 month 
and then every monthly till 6 months and every 3 months 
till 12 months.
Assessment of patients and comparison were done in 

terms of duration of surgery, total amount of blood loss, 
time of union, early and late complications, timing of 
early mobilization and full weight bearing. Clinical and 
radiological assessment was done at end of 12 months 
using Harris hip score.

OBSERVATIONS AND RESULTS

Our study consists of 50 patients from which 62%
patients were aged more than 60 and 38% aged below 60 
years. In our study 54% were female and 46% were male. 
Most common mode of injury was trivial fall in 76 %
cases; other 24% cases result from high velocity trauma.
Malunion was seen in 20% of the patient in DHS group 
while there was 8% malunion in the PFN group. Wound 
infection was seen in (n=3) patients in DHS group and in 
(n=1) patient in PFN group. In two patients screw back 
out was seen in DHS while only in one patient screw back 
out was seen in PFN group.
All patients in our study had radiological union at end of 6 
months. Mean time of fracture union was less in PFN 
group than DHS group with 11.84 weeks in PFN group 
while 12.4 weeks in DHS group. There was significantly 
better mean postoperative range of motion (flexion-
extension) in PFN thanDHSwith89.4 degree mean in DHS 
group and 101.4 degree mean in PFN group. Significantly 
less limb length shortening was seen in the PFN group as 
compared to the DHS group with a mean of 1.18cms in 
the DHS group and 0.62cms in the PFN group.
At the end of 6 months based on Harris hip score 
excellent to good results were seen in 88% of patient in 
PFN group and 60% of patients in DHS group (p= 0.012).
Out of 16 stable fractures 13 had excellent to good 
outcome, while out of the 9 unstable fracture7 had fair to 
poor outcome in the DHS group. Out of 12 patients with 
stable fracture 11 patients had excellent to good 
functional outcome in PFN group while out of 13 patients 
with unstable fracture11 patients had excellent to good 
functional outcome (Tables 1 to Table 4) and (Figures 1 
to Figure 8).

Type of fracture Method of Fixation Total

DHS PFN

T1 2 (8.0%) 1 (4.0%) 3 (6.0%)

T2 14 (56.0%) 11 (44.0%) 25 (50.0 %)

T3 7 (28.0%) 9 (36.0%) 16(32%)

T4 2 (8.0%) 4 (16.0%) 6 (12.0%)

T5 0(0.0%) 0(0.0%) 0(0.0%)

Total 25(100.0%) 25(100.0%) 50 (100.0%)
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Table 1: Types of fractures.



N Mean SD (STD.
Deviation)

N MEAN SD (STD.
Deviation)

P value

Length of incision
(cm)

25 15.76 1.45 25 7.96 0.93 0.0001

Duration of
surgery(min)

25 85.2 10.55 25 67.2 9.79 0.0001

Fluoroscopy time
(minutes)

25 56.4 3.68 25 67.2 9.79 0.0001

Blood loss (ml) 25 406 56.49 25 126 32.65 0.0001

Postoperative
shortning (cm )

25 1.18 0.62 25 0.62 0.52 0.0011

Postop range of
movement(degree)

25 89.4 9.82 25 101.4 12.29 0.0004

Time of fracture
union (weeks)

25 12.4 1.71 25 11.84 1.42 0.2

Table 3: Functional outcome v/s method of fixation (stable fracture).

Results Method of Fixation Total

DHS PFN

Excellent 4(25.0%) 3 (25.0%) 7 (25%)

Good 9 (56.2%) 8 (66.66%) 17 (60.71%)

Fair 2 (12.5%) 1 (8.33%) 3 (10.7%)

Poor 1 (6.25%) 0 (0.0%) 1 (3.5%)

Total 16 (100.0%) 12 (100.0%) 28 (100.0%)

c2=0.227, p=0. 97(nonsignificant)

Table 4: Functional outcome v/s method of fixation (unstable fracture).

Results Method of Fixation Total

DHS PFN

Excellent 1 (11.1%) 4 (30.7%) 4 (18.18%)

Good 1(11.1%) 7 (53.8%) 11 (50%)

Fair 5(55.5%) 1 (7.6%) 4 (18.18%)

Poor 2(22.2%) 1 (7.6%) 3 (13.6%)

Total 9 (100.0%) 13 (100.0) 22 (100.0%)

p=0.04 (Significant)
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Table 2: Various parameters.

Parameter DHS PFN



Figure 1: DHS (dynamic hip screw) case pre-
operative X-ray.

Figure 2: DHS (dynamic hip screw) case: Immediate
post op. X-ray.

Figure 3: DHS (dynamic hip screw) case: Follow up X-
ray.

Figure 4: DHS (dynamic hip screw) case: Movements.

Figure 5: PFN (Intramedullary Nail) case: Pre-
operative X-ray.

Figure 6: PFN (Intramedullary Nail) case: Immediate
postop. X-ray.
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Figure 7: PFN (intramedullary nail) case. Follow up X-
ray.

Figure 8: PFN (intramedullary nail) case: Movements.

DISCUSSION

Our study consists of 50 patients with intertrochanteric
fracture out of which 62% patients were aged more than
60 years. In our study 54% patients were female while in
Dahl et al. [15] study 65% of patients were females,
explained by the fact that female is more prone for the
osteoporosis after menopause.
Mean duration of surgery for DHS group was 85.2 min
which was significantly higher than mean duration of
surgery for PFN group (67.2 min) Baumgaertner et al.
[16] also found that the surgical times were 10 per cent
higher in the DHS group in their series. but the
fluoroscopy timing was opposite in both groups, in case
of DHS it was 56.4 minutes and in case of PFN it was 67.2
minutes which was longer than DHS.
Mean length of incision in patients of DHS group and PFN
groups were found to be 15.67 cm and 7.96 cm
respectively with p =0.0001. Due to longer incision and
duration of surgery blood loss was higher in DHS group
with average of 406 ml and lower in PFN group with an
average of 126 ml which shows significant less blood loss
in PFN group. This was comparable to the study
conducted by Baumgaertner et al [16].
In our study, complications like Wound infection in 3
patients of DHS group was higher than PFN group due to
longer operation time and longer incision. In PFN only 1
patient got wound infection and which was superficial
infection only. Saudan et al. [17] also did not find any
significant difference between the infection rates in the
two groups in their series. screw cut-out occurs in 2
patients of DHS group while only in 1 patient of PFN

group screw backout occurs. There was no implant cut
out in the PFN group which was similar to the series by
Menezes et al. [18].
Postoperative Range of Motion (flexion-extension) in
DHS group was average 89.4 degrees while in PFN it was
average 101.4 degrees which was higher than the PFN
group. Postoperative shortening was also significantly
higher in DHS group compare to PFN group.
Time of union was higher in the DHS group with average
12.4 weeks for union and 5 out of 25 patients fractures
got malunion while in PFN group time of union was 11.8
weeks and only 2 patients got malunion out of 25. A
comparison of time to union demonstrated no
statistically significant differences between study groups.
Overall functional outcome was measured by Harris Hip
Score. Excellent to good results were seen in 88% of
patients in PFN group and 60% of DHS group. However,
when we compared stable and unstable fracture
separately, we found that in case of stable fracture there
was no any significant difference in DHS and PFN groups
(p value=0.97). While comparing unstable fractures we
found that PFN was significantly better than DHS with
around 85% patients of PFN group got excellent to good
results while only 22% patients of DHS group got
excellent to good results. In 2012, Kumar et al [19]
carried out study of 50 case of intertrochanteric fracture
Operated with PFN and DHS. The results suggestive that
the DHS was tolerated well by young patients with stable
fracture while PFN had a better outcome with
osteoporotic patients and weak bone mass and reverse
oblique fractures. In 2019, Hariharan Mohan et al [20]
carried out study in 2019 for implant of choice for two-
part intertrochanteric fracture. In this study, 54 patients
with two parts intertrochanteric fractures were operated
with PFN and DHS and functional outcome was
calculated with Hip Harris score. At the end of study, they
concluded that there is no significant difference between
DHS and PFN in simple two-part intertrochanteric
fracture. In 2018, Wen-Qiang Zhang et al [21] carried out
meta-analysis of total 10 randomized controlled Trials of
comparing the intramedullary nail and extra medullary
fixation in treatment of unstable intertrochanteric
fractures. Results show that intramedullary nail is better
option for unstable intertrochanteric fracture with less
complication and better functional outcome.

CONCLUSION

Our study shows that in stable intertrochanteric fractures
both PFN and DHS have similar functional outcomes. But
PFN is better alternative to DHS especially in the
treatment of unstable intertrochanteric fractures and has
significantly better functional outcome in terms of earlier
restoration of walking ability due to early union and less
complications but it is technically difficult procedure and
requires more expertise. In addition, PFN requires
shorter incision, less blood loss and shorter operative
time. It has distinct advantages over DHS even in stable
intertrochanteric fractures being a minimally invasive
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procedure. Hence in our opinion, PFN may be better than
DHS for most of the intertrochanteric fractures.
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