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Abstract

Introduction: Although the effects of PFN and DHS in treatment of intertrochanteric
fractures have been reported, and many studies have been done to compare both implants
but the results and conclusions are not consistent and there is still ongoing controversy
whether PFN is a better choice than DHS. Therefore, with the goals of better stable surgical
construct of intertrochanteric fractures and early mobilization of patients, this study was
planned with rationale to compare the intraoperative complications and functional and
radiological outcome of intertrochanteric fractures in patients treated with dynamic hip
screw and proximal femoral nail.

Materials and Methods: This study was carried out in GMERS Medical College and
General Hospital Gotri Vadodara from September 2020 to December 2021, consisting of
total 50 patients of intertrochanteric factures of femur. This was a Randomized control
prospective study. All the patients were operated by surgeons experienced in handling both
implants. For evaluation, personal data, mode of trauma, type of fracture, type of surgery,
intra operative & post operative complications, follow up examination and duration of full
weight bearing were recorded.

Results: Fracture reduction in stable fractures was good and comparable in both DHS
(81.25%) And PFN (80%) groups but fracture reduction in unstable fractures was better in
PFN group (73%). Mean duration of hospital stay was more in DHS group(7.2 days).Union
occurred in all fractures in our study but there were two cases of shortening and varus
malunion in unstable type in each DHS and PFN group. Mean duration of fracture union
was earlier in PFN group, [15.56 weeks] comparing to DHS group [20.64weeks]. The
duration of fracture union was more in unstable type compared to stable type in DHS group
but it is nearly same in both type in PFN group. Mean HARRIS hip score was more in PFN
group at 6 weeks after surgery. But it became nearly equal in both groups at 20 weeks
period.

Conclusion: PFN group had advantage of lesser blood loss, incision length, operative time
and lesser hospital stay, Early weight bearing and early functional rehabilitation. DHS group
had advantage of lesser intraoperative radiation exposure and lesser implant related
intraoperative complication. Varus collapse and shortening in unstable fractures were more
in DHS than PFN group but statistically insignificant. In stable fractures Both PFN and
DHS are equally performing implant. But in unstable fractures PFN had edge over DHS
with better functional outcome.

Keywords: Dynamic Hip Screw, Proximal Femoral Nail, Intertrochanteric Fractures.
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INTRODUCTION

Intertrochanteric fractures are common
fractures encountered in orthopedic
practice. It is one of the most devastating
orthopedic injuries in elderly
population[1]. There is an increase in the
incidence of this fracture now due to
increased  road  traffic accidents,
constructions work, rise in elderly
population and recent use of high dose
steroid for covidl9 treatment [2].
Intertrochanteric  fractures exist in
bimodal distribution in population. 10
percent of such fractures found in young
population with history of road traffic
accident, rest found in elderly population
with history of minor trauma or fall at
home[3-5].

Femur is the principal weight bearing
bone in the lower extremity. Fracture of
femur leads the patient to be bed ridden
for long period leading to increased
morbidity and mortality hence
appropriate treatment of this fracture is
must to prevent these complications[6].

Literature says that about 15 to 20% of
patients with intertrochanteric fractures
die within one year of injury if no
appropriate  treatment is  given[7].
Previously these fractures were treated
conservatively  with  traction and
prolonged bed rest for 10 to 12 weeks
followed by ambulation training, Such
prolonged bed rest leads to increase in
morbidities like bed sores, urinary tract
infections, respiratory tract infections,
joint stiffness etc.[8].

To avoid such complications operative
treatment of intertrochanteric fractures
has been tried with the aim of early bed
to chair mobilization of these patient[9].
The better understanding of fracture
geometry and biomechanics gradually
has led to the development of a lot of
implants for treating these fractures. The
first one in the history was Jewett and
Holt nail which was a fixed angle nail
plate. This nail plate failed because of
lack of controlled impaction at fracture
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site.

Currently two broad categories of
internal fixation devices are commonly
used for intertrochanteric  femoral
fractures, dynamic compression hip
screw with side plate assemblies and
intramedullary fixation devices.

The sliding hip screw has been used
traditionally for fixation of
intertrochanteric fractures and became
standard[10,11]. High failures were
noted in those fractures with loss of
posteromedial  support[12]. Proximal
femoral nail (PFN) and gamma nail are
two commonly used devices in
intramedullary fixation. Previous studies
showed that gamma nail did not perform
as well as DHS because it led to a
relatively higher incidence of post
operative femoral shaft fracture[13-14].

PFN, introduced by AO/ASIF group in
1997, has become prevalent in treatment
of intertrochanteric fractures in recent
years because it was improved by
addition of an anti-rotation screw
proximal to main lag screw. However,
both benefits and technical failures of
PFN have reported[15-17].

The goal of treatment in intertrochanteric
fracture is early mobilization of patients
to prevent morbidity and mortality.

Although the effects of PFN and DHS in
treatment of intertrochanteric fractures
have been reported, and many studies
have been done to compare both implants
but the results and conclusions are not
consistent and there is still ongoing
controversy whether PFN is a better
choice than DHS. Therefore, with the
goals of better stable surgical construct
of intertrochanteric fractures and early
mobilization of patients, this study was
planned with rationale to compare the
intraoperative complications and
functional and radiological outcome of
intertrochanteric fractures in patients
treated with dynamic hip screw and
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proximal femoral nail.
MATERIALS AND METHODS

Study Area: This study was carried out
in GMERS Medical College and General
Hospital Gotri Vadodara from September
2020 to December 2021, consisting of
total 50 patients of intertrochanteric
factures of femur satisfying the inclusion
criteria.

Sample Size: Sample Size of Total 50
patient was taken as suggested by
Statistician from Department of PSM
based on prevalence of these fractures.

Study Design: This was a Randomized
control prospective study. All the
patients satisfying inclusion criteria went
through a process of Randomization by
Chit System And divided into two groups
(DHS and PFN group) of 25 each with
the help of sealed envelopes. DHS group
patients were operated with DHS implant
and PFN group were operated with
intramedullary nail. An informed consent
was taken from each patient after
admission. All the patients were operated
by surgeons experienced in handling
both implants. For evaluation, personal
data, mode of trauma, type of fracture,
type of surgery, intra operative & post
operative complications, follow up
examination and duration of full weight
bearing were recorded.

Inclusion Criteria

1. Patient of either sex.

2. Patients with intertrochanteric
fracture aged between 18-80.

3. Commitment to attend the planned
follow-up and written informed
consent.

Exclusion Criteria

1. Associated with any other skeletal
injury.

2. Associated ipsilateral lower limb
fractures.
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(98]

Pathological fractures.

4. Severe dementia and associated
psychiatric illness.

Medically unfit patient for surgery.

6. Patient unwilling for admission and
surgery.

N

Data Collection: A proforma was
prepared and all the details of patient were
entered in that proforma after admission.
Intraoperative Parameters were noted in
Operation theatre.

Intraoperative blood loss was measured in
terms of number of sponges used. With
each sponge representing 50ml of blood
loss. No suction was used to calculate
blood loss. Skin incision length measured
using Sterilized scale. In PFN group
Length of all three incisions (entry site,
proximal lag screw and distal screw) were
added to get total length. Fractures were
first reduced on fracture table first, after
satisfactory reduction implantation was
done.

Patient was made to sit in the bed after 24
hours. Quadriceps set of exercises and
knee mobilization exercises were started
and were asked to stand non weight
bearing using walker support depending on
the pain tolerability of patient. Partial
weight bearing allowed from fourth week
and full weight bearing after clinical and
radiological signs of union were noted.

Patient was discharged after completion of
treatment and was called for follow up at
regular interval of 2 weeks, 1 month, 2
month and every month until fracture
unites. At each visit the implant position,
change in fracture alignment, fracture
union, functional recovery and Harris Hip
Score was noted and entered in the
proforma.
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RESULTS

The following observations were made
from the data collected during this
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fractures of proximal femur in the
Department of Orthopaedics, GMERS
Medical College Gotri, Vadodara from

. : September 2020 to December 2021.
comparative study of proximal femoral
nail and dynamic hip screw in the
treatment of 50 cases of Intertrochanteric
Group | N | Mean | Std. Deviation | P-value
PFN 9 185.89 |3.621
HHS (6 weeks) "HHS |16 [ 75.88 | 5.315 <0.001
PFN 9 18744 |3.575
HHS 20 weeks) "yHe™ 716 [ 86.69 | 5.486 0.681

In our study majority of cases were in the
age group of 61 to 70 years 18 cases [36%]
Mean age of patient in DHS group was
61.76 years. Mean age of patient in PFN
group was  63.84 years. Males
predominated in our study [68 %]

According to Evan’s Classification,64%
stable fractures and 40% unstable fracture
were treated with DHS.36% stable fracture
and 60% unstable fracture were treated
with PFN.

The mean duration of operation was more
in DHS group (69.6 minutes) then the in
PFN group (52.28 minutes) and in the
DHS group its more in unstable fractures
(84.44 minutes).

The mean blood loss was more in unstable
fractures of DHS group (159.96 ml) as
compared to PFN group (101.64 ml).

Mean length of incision was more DHS
group (9 cm) comparing the PFN group
(5.56 cm).

Intraoperative complications were more in
PFN group [6 cases] then DHS group [3
case]

Fracture reduction in stable fractures was
good and comparable in Both DHS
(81.25%) And PFN (80%) group.

Fracture reduction in unstable fractures
was good in PFN group (73%).

Sundararajan et al.

Mean duration of hospital stay was more
in DHS group (7.2 days) then PFN group
(3.6 days).

Time of weight bearing was late in
unstable type of DHS group (11.66
weeks).

Time of weight bearing was earlier in PFN
(3.96 weeks) group than DHS(7.92 weeks)
and are nearly equal for both stable and
unstable type.

Pain in hip occurred in 5 cases in both
DHS and PFN group.

Pain in thigh occurred in 3 cases of PFN
group, but there is no case of pain in thigh
in DHS group.

One case of infection in DHS group &
three case of infection in PFN group.

One case of lag screw cutout in DHS
group and two case of ‘Z’ effect in PFN

group.

Shortening of more than 2 cm in four case
and varus displacement in four cases in
DHS group, both were seen in unstable
type for whom implant removal and heel
raise was adviced.

Post operative complications were almost
equal in both groups.

Union occurred in all fractures in our study
but there were two cases of shortening and
varus malunion in unstable type in each
DHS and PFN group.
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Mean duration of fracture union was
earlier in PFN group, [15.56 weeks]
comparing to DHS group [20.64weeks].

The duration of fracture union was more in
unstable type (23.22 weeks) compared to
stable type(19.18 weeks) in DHS group
but it is nearly same in both type in PFN
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Mean HARRIS hip score was more in PFN
group (81.2) at 6 weeks after surgery. But
it became nearly equal in both groups at 20
weeks period.

PFN group had early rehabilitation and
weight bearing.

group(15.56 weeks).

In Stable Fractures-

In Unstable Fractures-

Group | N | Mean | Std. Deviation | P-value
HHS (6 weeks) | PFN 16 | 78.56 | 6.164 <0.001
DHS |9 |58 5.385
HHS (20 weeks) | PFN 16 | 81.25 | 5.196 <0.001
DHS |9 [684 |[5.725

In stable fracture Harris hip score at 6 weeks was significant.
In unstable fracture Harris hip scores at 6 and 20 weeks were significant.

Group | Mean | Std. Deviation | P-value

Duration of Surgery (min) PFN 50.84 | 9.241 <0.001
DHS |69.6 12.978

Blood loss (ml) PFN 97.88 |6.399 <0.001
DHS 159.96 | 16.175

Incision length (cm) PFN 5.48 0.918 <0.001
DHS |9 1.118

Lag screw length (cm) PFN 87 4.082 0.359
DHS |86 3.536

Tip apex distance (mm) PFN 17.92 | 2.644 0.008
DHS 15.88 |2.603

Total weight bearing (weeks) | PFN 4.2 1.683 <0.001
DHS |7.92 3.265

Fracture union (weeks) PFN 15.52 |2.002 <0.001
DHS [21.28 |2.441

Except for “Lag screw length” variable, all
other variables had statistically
significantly different mean values when
the two groups — DHS and PFN were
compared as the P-value < 0.05 when
tested at 5% level of significance.

DISCUSSION

Intertrochanteric fractures are a challenge
to orthopedic surgeons. Besides achieving
union the need here is the restoration of
optimal function in shortest period with
minimal complications. So the aim in
treating intertrochanteric fracture has
drifted to achieve stable fixation, early
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mobilization and rehabilitation and making
the patient functionally and
psychologically independent by returning
them to premorbid home and work
environment[18].

Operative treatment of intertrochanteric
fracture aid in achieving all the above aim
and is the treatment of choice now.

Our study was an attempt to study,
evaluate, document and quantify use of
PFN and DHS in the management of
Intertrochanteric fractures.

Most of our patients were in the age group
of 5th to 7th decade. The mean age in
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years of patients in our study was 62.80.
mean age in years for group operated by
PFN was 63.84. The mean age in years for
group operated by DHS is 61.76. This may
be because of decrease in protective reflex
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in elderly patients, and so frequent fall
while walking. Gallaghar et al in 1980
reported that the risk of intertrochanteric
fracture increases by 8 times in men over
80 years and women over 50 years[19,20].

Name of author

Age in years

Pajarinen et al 2005%!

80.9

Shen et al 200722

72.1

ZHAO et al 20093

76

Age reported by another author was as
follows: Increased rate of intertrochanteric
fracture in elderly population are due to
this region being most common site of
senile osteoporosis®* and is weak in elderly
patients and as hip being the major weight
bearing joint. the weakened part of bone in
elderly patients is not able to withstand
sudden abnormal stress. To prevent
fractures in elderly population the risk
factors such as poor lighting, slippery
floor, wet slippers should be avoided.

In our study males predominated females.
Majority of females who sustained
fractures were between 5th to 7th decade
of life. The ratio of male female was 2:1.
Lovelle found trochanteric fractures more
common in women than men by a margin
of three to one. Melton J.L., Ilustre DM,
Riggs BL et al reported a female to male
ratio of 1.8. Helfenste in (1947) suggested
that, by stimulation of osteoclasts due to
post-menopausal deficiency of steroid
hormone sis responsible for greater
osteoporosis. St. Urnier K.M., Dresing K
(1995) suggested that intertrochanteric
fractures ordinarily appear to women 10-
15years later than to men. H. B. Boyd and
L. L. Griffin in their study of 300 cases
found a marked sex difference. 226
(75.8%) of the patients were females and
74 (24.2%) were males. Cleveland et al
explained two reasons for more incidence
in females. First being females have wide
pelvis with tendency to have coxa vara and
second less active and more prone to
osteoporosis.

The reason for more incidences in males in
our study is more active life style of male
and more acceptance of surgery by males
in our area. The reported incidence is
operated incidence and not the incidence
of fracture.

The mode of injury in elderly was due to
domestic fall while in young was caused
by to road traffic accidents. In PFN group
15 case [60 %] were due to domestic fall
and 10 cases [40%] were due to road
traffic accidents. In DHS group 16 cases
[64%] were due to domestic fall and 9
cases were due to road traffic accident
[36%]. Cummings and Nevett 1994
reported the cause for domestic fall and
fracture in elderly as inadequate protective
reflexes, inadequate shock absorber around
thigh e.g. muscle, fat and inadequate bone
strength at hip due to osteoporosis. Horn
and wangs stated that it was the sudden
bending and shearing stress that led to
fracture than the direct injury. In case of
direct injury to thigh contusion of soft
tissue and comminution of lateral cortex of
greater trochanter were noted.

We had 26 cases of Evans stable of which
DHS was in 16 cases and PFN in 9 cases.
25 cases of Evans unstable fracture of
which DHS was done in 9 cases and PFN
in 16 cases.

Randomization for patient allocation was
done using chit system and each patient
was operated by surgeon experienced in
using both implants equally. In PFN group
64% were unstable type while 36% were
of stable type. In DHS group 64% were
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stable type and 36% were unstable type.
On statistical comparison it was found
insignificant with p value more than 0.05.

In patients treated with PFN as well as
DHS, two patients in each group was
found to have chest infection. One other
patient In DHS group was found to have
urinary tract infection. The patients with
chest infection were known case of COPD,
as they were chronic bidi smoker.
Appropriate treatment was given before
surgery. Prolonged catheterization was
noted as cause for urinary traction
infection  treated  with  appropriate
antibiotics.

Most of cases were operated within 5 days
of admission. In 6 out of 50 patients’
operative procedure was delayed due to
low hemoglobin. Average time lapse for
surgery was 3.9 days. Evans stated that
there is 30% of mortality in conservative
immobilization?¢. Active surgical approach
can decrease mortality.

ISSN: 0976-822X

In our present study we have used of
uniform length (220mm) long nail. As in
present study we had intertrochanteric
fractures of type I, Il and III IV of Evans
classification. So, need for using long
length proximal femoral nail was
eliminated. we used 135*, 4 holed barrel
plate in the cases treated by DHS.

In our study Duration of surgery, Blood
loss and Total incision length were
measure intraoperatively. Blood loss was
measured with Mop with each fully soaked
mop measuring 50ml of blood loss. All
three incision of PFN (entry site, proximal
lag screw, distal lock) were measure and
added. We found Patient treated with PFN
had less operative time and blood loss
compare to DHS, which was significant in
case of unstable fractures. Mean length of
incision in DHS was 9 cms and 5.56 in
PFN group, showing more soft tissue
dissection in DHS. Difference in incision
length was found to be significant on
analysis.

Mean duration of surgery reported by other authors-

DHS | PFN

Kumar r singh 201227 | 87 | 55

Cyrill jones et al 2016 | 105 | 91

As Bakshi 2018%°

60 56

Mean Blood loss reported by other authors-

DHS | PFN

Kumar r singh 201227 | 250 | 100

Cyrill jones et al 2016 | 159 | 73

As Bakshi 2018%°

292 | 108

In present study series nails of diameter
9mm to 12mm were used. In nine cases we
used nail of diameter 9mm, In seven cases
nail of 10 mm diameter, in six cases nail of
I1lmm diameter and in three case nail of
12mm diameter was used. In Indian
population average diameter of medullary
canal is found to be between 9-10 mm.
Proximal femoral nail had two segments
i.e., proximal and distal. Proximal segment
is of 8 cm and is of uniform diameter i.e.
14mm irrespective of diameter of distal

fragment. We used screws of length 75 to
115 mm. in three cases 80 mm screw, in
eleven cases 85mm screw, in nine cases
90mm, in two cases 95mm lag screw was
used. Antirotation screw was used of size
between 70-100mm.

All fractures were primarily reduced with
controlled traction and and internal
rotation. In some cases, manipulation of
proximal fragment was done using
Steinmann pin or blunt long artery forceps
to achieve reduction. Additionally at times
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3mm Steinmann pin was used for further
stabilization. Implant was only applied
when satisfactory and acceptable reduction
was achieved. For stable fracture fracture
reduction was good and comparable in
both DHS and PFN, while in Unstable
types PFN group had maintained better
reduction. On statistical comparison this
difference was found insignificant. Mean
length of lag screw was comparable and
insignificant between both groups. Tip
apex distance of less than 25mm was
achieved in all cases.

In two cases of PFN operated cases we
encountered ill-fitting jig, due to this the
corresponding holes in jig did not match
with holes in proximal part of nail. Besides
this we had one case of difficulty in
fracture reduction and two case of failure
in distal locking. We found difficulty in
insetting two proximal screw in three cases
in PFN group. One case of drill bit
breakage was seen. In the DHS group we
had difficulty in reduction in two cases due
to comminution in fracture pattern postero-
medially. Lateral cortex fracture was
observed in one unstable fracture. Total 6
cases of intraoperative complications were
seen in PFN group while 3 cases seen in
DHS. On statistical analysis it was not
found significant. PFN group had more
complication attributed to relatively
complex implant related instrumentation
and technically difficult procedure, which
is in line with the studies of Jones et al[28]
and Faisal et al[30].

During follow-up in OPD, Varus
deformity was noted in four cases in DHS
group which was due to excessive backout,
collapse and screw cutout. Shortening of 0
.8 to 2cm was noted in four unstable cases
in DHS group. Later heel rise was given
on having complain of shortening. Varus
deformity was seen in two cases in PFN
group with shortening on 0.8 to lcm. In
PFN group we encountered two case of ‘Z’
effect and there was no case of reverse ‘Z’
effect. In DHS group we had one case of
screw cut out. Kairuizhana, Shengzhang et
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al[31] in theirs metanalysis on topic
concluded Insignificantly higher rate of lag
screw cut out and postoperative infection
in DHS group. Hong xu, yang liu[32] in
their metanalysis in 2022  stated
postoperative complication including non-
union, implant failure and revision surgery
were not significantly different between
PFN and DHS.

Surprisingly in our study we found Three
cases of superficial wound infection in
PFN group and only one case in DHS
group. On further evaluation was poor
personal hygiene and Poor nutritional
status and low socioeconomic background
were associated findings. DHS patient was
diagnosed with diabetes in follow up. All
infection were superficial involving
dermis. Managed with debridement under
local anesthesia, regular dressings and
prolonged antibiotics. On statistical
analysis varus malunion and shortening
were found significant between stable and
unstable patterns with p value less than
0.05. higher rate of infection in nailing
group was found statistically insignificant.

Functional outcome of patients was
measured using Modified Hip score. Hip
pain was observed in 5 patients in each
group. Thigh pain was seen in PFN group.
Mean duration to achieve full weight
bearing was 7.92 weeks in DHS while 3.96
in PFN group. Time of weight bearing was
late in unstable fracture treated with DHS
(11.66 weeks). In PFN group it was almost
similar in both stable and unstable
fractures.

In Stable fractures at 6 weeks follow up
PFN group had significantly better
functional outcome but it was similar at 20
weeks in both PFN and DHS. In unstable
fractures PFN had significantly better
functional outcome at 6 weeks and 20
weeks. Cyrill jones et?® al also stated early
ambulation and better functional outcome
in PFN group in early postop period.

CONCLUSIONS
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PFN group had advantage of lesser blood
loss, incision length, operative time and
lesser hospital stay, Early weight bearing
and early functional rehabilitation.

DHS group had advantage of lesser

intraoperative radiation exposure and
lesser implant related intraoperative
complication.

Varus collapse and shortening in unstable
fractures were more in DHS than PFN
group but statistically insignificant.

In stable fractures Both PFN and DHS are
equally performing implant. But in
unstable fractures had edge over DHS with
better functional outcome.

REFERENCE

1. Cummings, S.R., Kelsey, J., Nevitt,
M.C., & O'dowd, K.J. Epidemiology of
osteoporosis and osteoporotic
fractures.  Epidemiologic  reviews,
1985;7: 178-208.

2. Adeyemi A, Delhougne G. Incidence
and Economic Burden of
Intertrochanteric Fracture: A Medicare
Claims Database Analysis. JB JS Open
Access. 2019 Feb 27;4(1):¢0045.

3. Kehr, Pierre. Robert W. Bucholz,
Charles M. Court-Brown, James D.
Heckman, Paul Tornetta III (Eds.).
Margaret M. McQueen, William M.
Ricci (Ass. Eds.): Rockwood and
Green’s fractures in adults, 7th edn.
European Journal of Orthopedic
Surgery & Traumatology. 2011;22.

4. David Lavelle G. Fractures and
dislocations of the hip chapter-52 in
Cambell’s Operative Orthopaedics,
eleventh edition. Vol-3, 3237-3308.

5. K. Koval, G. B. Aharonoff, A. S.
Rokito, T. Lyon and J. D. Zuckerman,
“Patients with Femoral Neck and
Intertrochanteric Fractures: Are They
the Same? Clinical Orthopedics and
Related Research, 1996;330: 166-172.

6. Rogers PH, Marder VI.
Thromboembolic complications of hip
fractures. Orthop Clin North Am. 1974
Jul;5(3):509-23.

Sundararajan et al.

10.

11.

12.

13.

14.

15.

ISSN: 0976-822X

Morri M, Ambrosi E, Chiari P, Orlandi
Magli A, Gazineo D, D' Alessandro F,
Forni C. One-year mortality after hip
fracture surgery and prognostic factors:
a prospective cohort study. Sci Rep.
2019 Dec 10;9(1):18718.

Jain R, Basinski A, Kreder HIJ.
Nonoperative  treatment of  hip
fractures. Int Orthop. 2003;27(1):11-7.
Siu, Albert & Penrod, Joan &
Boockvar, Kenneth & Koval, Kenneth
& Strauss, Elton & Morrison, R. Early
Ambulation After Hip Fracture: Effects
on Function and Mortality. Archives of
internal medicine. 2006; 166. 766-71.
10.1001/archinte.166.7.766.

Bridle SH, Patel AD, Bircher M,
Calvert PT. Fixation of
intertrochanteric fractures of the femur.
A randomized prospective comparison
of the gamma nail and the dynamic hip
screw. J Bone Joint Surg Br.
1991;73(2):330-34.

Radford PJ, Needoff M, Webb JK. A
prospective randomized comparison of
the dynamic hip screw and the gamma
locking nail. J Bone Joint Surg Br.
1993;75(5):789-93.

Lu Y, Uppal HS. Hip Fractures:
Relevant Anatomy, Classification, and
Biomechanics  of  Fracture and
Fixation. Geriatr Orthop Surg Rehabil.
2019 Jul 3; 10:2151459319859139.
Butt MS, Krikler SJ, Nafie S, Ali MS.
Comparison of dynamic hip screw and
gamma nail: a prospective,
randomized, controlled trial. Injury.
1995; 9:615-18.

Saarenpéi I, Heikkinen T, Ristiniemi J,
et al. Functional comparison of the
dynamic hip screw and the Gamma
locking nail in trochanteric hip
fractures: a matched-pair study of 268
patients. Int Orthop. 2009;33(1):255-
60.

Nuber S, Schonweiss T, Riiter A.
Stabilization of unstable trochanteric
femoral fractures. Dynamic hip screw
(DHS) with trochanteric stabilization

International Journal of Current Pharmaceutical Review and Research

128



International Journal of Current Pharmaceutical Review and Research

16.

17.

18.

19.

20.

21.

22.

Sundararajan et al.

plate vs. proximal femur nail (PFN)
Unfallchirurg. 2003;106(1):39—47.
Boldin C, Seibert FJ, Fankhauser F, et
al. The proximal femoral nail (PFN): a
minimal invasive treatment of unstable
proximal  femoral fractures: a
prospective study of 55 patients with a
follow-up of 15 months. Acta Orthop
Scand. 2003;74(1):53-58.

Pires RE, Santana EO, Jr, Santos LE,
et al. Failure of fixation of trochanteric
femur fractures: clinical
recommendations for avoiding Z-effect
and reverse Z-effect type
complications. Patient Saf Surg. 2011;
22:17.

Hornby, R, J. Grimley Evans and V M
Vardon. “Operative or conservative
treatment for trochanteric fractures of
the femur. A randomised
epidemiological trial in elderly
patients.” The Journal of bone and
joint surgery. British. 1989; 71(4):619-
23.

Alpantaki K, Papadaki C, Raptis K,
Dretakis K, Samonis G, Koutserimpas
C. Gender and Age Differences in Hip
Fracture Types among Elderly: a
Retrospective Cohort Study [Internet].
PubMed Central (PMC). 2022 [cited
15 September 2022]. Available from:
http://www.ncbi.nlm.nih.gov/pmc/artic
les/pmc7482680/

Gallagher J, Melton L, Riggs B,
Bergstrath E.  Epidemiology of
Fractures of the Proximal Femur in
Rochester, Minnesota. Clinical
Orthopaedics and Related Research.
1980;150(&NA;):163-171.

J. Pajarinen, J. Lindahl, O. Michelsson,
V. Savolainen and E. Hirvensalo,
“Pertrochanteric Femoral Fractures
Treated with a Dynamic Hip Screw or
a Proximal Femoral Nail, a
Randomised Study Comparing
Postoperative Rehabilitation,” Journal
of Bone and Joint Surgery (Br).
2005;87(1): 76-81.

Sharma A, Sethi A, Sharma S.
Treatment of stable intertrochanteric

23.

24.

25.

26.

27.

28.

29.

30.

ISSN: 0976-822X

fractures of the femur with proximal
femoral nail versus dynamic hip screw:
a comparative study. Revista Brasileira
de Ortopedia (English  Edition).
2018;53(4):477-481.

Zhao, Chen et al. Zhongguo gu shang
= China journal of orthopaedics and
traumatology. 2009; 22(7): 535-7.
Tanner D, Kloseck M, Crilly R,
Chesworth B, Gilliland J. Hip fracture
types in men and women change
differently with age. BMC Geriatrics.
2010;10(1).

Cumming R, Klineberg R. Fall
Frequency and Characteristics and the
Risk of Hip Fractures. Journal of the
American Geriatrics Society.
1994;42(7):774-778.

Haentjens P. Meta-analysis: Excess
Mortality After Hip Fracture Among
Older Women and Men. Annals of
Internal Medicine. 2010;152(6):380.
Kumar R, Singh R, Singh B.
Comparative prospective study of
proximal femoral nail and dynamic hip
screw in treatment of intertrochanteric
fracture femur. Journal of Clinical

Orthopaedics and Trauma.
2012;3(1):28-36.

Jonnes, Cyril et al. “Type 1I
Intertrochanteric Fractures: Proximal
Femoral Nailing (PFN) Versus

Dynamic Hip Screw (DHS).” The
archives of bone and joint surgery.
2016;4(1): 23-8.

Bakshi D, Kumar D, Brar D.
Comparative study between DHS and
PFN in intertrochanteric fractures of

femur. International Journal of
Orthopaedics Sciences.
2018;4(1d):259-262.

Faisal, Mohammad and Prithviraj

Prabhakar Nistane. “Proximal Femoral
Nailing vs. Dynamic Hip Screw in
unstable Intertrochanteric Fracture of
Femur a comparative analysis.”
International Journal of Biomedical
and Advance Research. 2016;7: 489-
492.

International Journal of Current Pharmaceutical Review and Research

129



International Journal of Current Pharmaceutical Review and Research ISSN: 0976-822X

31.Yu B. Proximal Femoral Nail vs. Comparative effectiveness research on
Dynamic Hip Screw in Treatment of proximal femoral nail versus dynamic
Intertrochanteric Fractures: A Meta- hip screw in patients with trochanteric
Analysis. Medical Science Monitor. fractures: a systematic review and
2014; 20:1628-1633. meta-analysis of randomized trials.

32. Xu H, Liu Y, Sezgin E, Tarasevi¢ius S, Journal of Orthopaedic Surgery and
Christensen R, Raina D et al Research. 2022;17(1).

Sundararajan ef al. International Journal of Current Pharmaceutical Review and Research

130



