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ABSTRACT

Objective: To determine the comparative and effective applicability of the
Dynamic Hip Screw (DHS), and proximal femoral plate (PFP) in terms of the
rapid bony union and complications for treating unstable pertrochanteric
fractures.

Methodology: This comparative study was conducted at the Department of
Orthopedic surgery, Pakistan Institute of Medical Sciences, Islamabad during a
period of 8 months from August 2017 to May 2018. Patient’s ages of 45 to 90
years, with close fresh unstable pertrochanteric fractures (one week) and of
either gender were included. All the patients were divided into two groups.
Patients in group A underwent PFP treatment and patients of group B
underwent DHS treatment. Patients were followed up after 6 weeks and then
every 2 weekly afterwards for a total period of 3 months for assessment of bony
union both clinically and radiologically.

Results: A total of 84 patients were analysed, and average age of the patients in
the PFP group was 66.57 + 11.71 years and in the DHS group was 70.14 £ 9.03
years. Females were found in majority in both groups. No union was found till
six weeks in both groups, while on 2nd month followup, union was found
significantly high 19.0% in cases of the PFP group, compared to the 2.4% in the
DHS group (p-0.014). On 2.5th months the union rate was significantly higher
59.5% in the PFP group, compared to the 7.1% DHS group (p-0.014), while on
the 3rd month followup the union was almost in all cases in both groups (p-
0.557) and the overall average union duration was significantly lower in PFP
group compared to the DHS (p-0.001).

Conclusion: The proximal femoral plate technique for treating unstable
pertrochanteric fractures was observed to be more effective in terms of
significant rapid bony union with minimum complications compared to the
Dynamic Hip Screw (DHS).

Keywords: Bone plates, Femoral fractures, Femoral surgeries, Fracture fixation,
Union duration.
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Introduction

The development of trochanteric breaks involving the
femur alludes to per trochanteric femoral fractures.
According to an estimate, every 3rd woman and 12th man

will endure hip fractures, where 86% of these fractures
appear in older adults (>65 years).! Pelvis fractures have
increased by 23.5% from 2002 to 2017. Per trochanteric
fractures of the femur transpire between the greater
trochanter (connecting site at the muscular region of
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abductors and extensors), and the smaller trochanter (the
connecting site of the pelvis flexor muscle). Elderly
patients are principally affected by these fractures.?

These fractures can primarily be cured by implementing
surgical procedures. The Dynamic Hip Screw (DHS) is a
treatment devised for fracture fixation. DHS is a screw
that facilitates controlled dynamic sliding of the lag screw
over the barrel of the side plate and permits dynamic
compression while experiencing weight and stabilizes the
femur to endure remodelling and fracture remedial. DHS
is proposed as the gold standard treatment to cure
proximal femur fractures,® as it extensively rectifies the
bone fractures and is not associated with any major
complications.* However, several pitfalls of this device
include plate lift-off, break down of the lag screw and
sagging, toggling, and cracking of screws essentially in
unstable fractures of osteoporotic bone are the chief
causes of implant failures. Accordingly, the application
of DHS in unstable pertrochanteric fractures
consequences in the retraction of screws that perhaps
pinch the soft tissues accompanying pain and discomfort
to the patient.> A proximal femoral plate (PFP) is a
substitutive device that is anatomically contoured to
precisely estimate the lateral facet of the proximal femur
(left and right). Additionally, it stabilizes the femur by
facilitating neck anteversion of the femur. The length of
the plate can effectively minimize the duration of bony
union (PFP; 14.6+ 3.1< DHS; 16.5 + 3.1 weeks) and
spans the entire diaphysis in segmental fracture patterns.
Additionally, the deployment of locking screws offers an
angularly stable construct (independent of bone facet),
owing to which, it is considered befitting for unstable and
osteoporotic pertrochanteric fractures.%” DHS and PFP
are the typical implants rendering fixation of femoral
fractures accompanying distinctive outcomes. Although
several studies found different findings as recently it has
been reported that the combination of a wire approach
with a DHS appears to be effective for obtaining
improved stability in unstable fractures.® On the
other hand it has been reported that compression plate
was introduced as a new implant that allows angular
stability for the treatment of complex comminuted,
osteoporotic, and unstable fractures of the proximal
femur to overcome the complications associated with
dynamic hip screw.® After taking above controversial
staments this study has been done to evelaute the
comparative and effective applicability of Dynamic Hip
Screw (DHS), and Proximal femoral plate (PFP) in terms

of the rapid bony union and complications in the
treatment of unstable pertrochanteric fractures.

Methodology

This comparative study was conducted at the department
of orthopaedic surgery, Pakistan Institute of Medical
Sciences, Islamabad during a period of 8 months from
August 2017 to May 2018. All the patients aged between
45 to 90 years, both males and females, with close fresh
unstable pertrochanteric fractures (one week) were
included. All the patients with polytrauma and associated
injuries, pregnant females, infected cases, and cases
having pathological fractures were excluded. Ethical
clearance was obtained from the hospital ethical
committee before the initiation of the study. A
comprehensive history and thorough were examined for
all patients. Written informed consent was obtained from
each patient planned for inclusion into the study and for
surgical intervention. All patients planned for surgery
were properly accessed preoperatively for anesthesia
fitness. All the baseline investigations were done
including, ECG and Chest X-rays were performed for the
patients above 50 years of age or with a history of
hypertension/Ischemic heart disease. All the patients
were evaluated by randomization depending upon the
inclusion criteria of the study, and fracture fixation was
conducted by PFP and DHS devices comparatively by
dividing all the cases into two groups as per treatment. A
total of 84 patients were selected, particularly 42 cases in
each group after the sample size calculation by using the
WHO sample calculator. Patients of group A underwent
PFP surgeries which were performed on a traction table
with the patient in supine position, after use of proper
aseptic technique, a direct lateral incision on the thigh
was given centred over the greater trochanter and the
lateral aspect of the femur shaft. Following reduction
conformation, the appropriate length of the plate was
selected, and the plate was temporarily held with bone
with k wires. Sleeves were applied to proximal holes and
guide wires passed. The position of the guide wires
conformed with fluoroscope. Reaming was done over the
guide wire and a 7.3 mm partially threaded cannulated
screw was used to fix the fracture. Preferably, 3 screws
were applied through the proximal holes of the plate into
the neck of the femur up to the sub chondral bone. The
distal end of the plate was fixed with locking and cortical
screws as required according to the situation. The patients
in group B underwent DHS group by placed on a fracture
table with a perineal post. The foot of the
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contralateral/normal lower extremity was placed in a boot
and scissoring of the legs was performed (unaffected hip
extended relative to the injured side).The affected
extremity was also placed into a boot after the reduction
maneuver was carried out. All the patients were followed
up after 6 weeks and then every 2 weeks afterwards, for a
total period of 3 months, for assessment of bony union
both clinically and radiologically. To limit the selection
bias, all the study procedures and data collection were
performed by the researcher himself. The data was
collected on a pre-structured Performa and the analysis
was done by using SPSS version 26.

Results

A total of 84 patients were studied, and the average age
of the patients in the PFP group was 66.57 + 11.71 years,
and in the DHS group was 70.14 + 9.03 years. The PFP
group comprised 16 males and 26 females, while the
DHS group encompassed 3 males and 29 females, and
effected site in shown in the table I.

At six weeks in both groups, there was no union found,
while on 2nd month follow up, the union was found to be

groups, except a few cases in both groups due to
comorbidities and failure to follow management
instructions (p-0.557), and the overall average of union
duration was significantly lower in the PFP group
compared to the DHS group, as shown in table II.

The post-operative infection rate was very low and
statistically insignificant compared to both groups. The
overall average of the union duration was statistically
insignificant according to gender (p->0.05) as shown in
the table. 111

Table I: Demographic variable statistics of the study
participants (n=84)

Variable PFP Group DHS Group

Age Mean+SD 66.57 £11.71 70.14 £9.03
Sex Males (n) 16 03
Females (n) 26 29
Affected Right (n) 21 25
side Left (n) 21 17

Table I11: Overall average duration of union during three
months follow-up according to gender (n=84)

S ] ! Study Average Union Time
significantly higher at 19.0% in cases of the PFP group, groups  Ccnder VEANZSD p-value
compared to 2.4% in the DHS group (p-0.014). On the Male 271+ 0.25 months

" . - PFP 0.745
2.5" month of follow up, the union was significantly Female 269 + 0.24 months

. o .
higher at 59.5% in the PFP group, compared with t.he NViale 3.00 % 0.00 months
7.1% DHS group (p-0.014). Although, by the third DHS 0.236

. . : . Female 2.9 £ 0.75 months
month, the union was almost intact in all cases in both

Table 11: Comparison of the union during three months follow-up in both groups (n=84)

Study groups
Variables y group p-value
PFP group DHS group
Count -- --
Yes -
. % within groups -- -
Union on 6" week 1.000
N Count 42 42
0
% within groups 100.0% 100.0%
Count 8 1
Yes —
. % within groups 19.0% 2.4%
Union on 2" month 0.014
No Count 34 41
% within groups 81.0% 97.6%
Count 25 3
Yes -
. % within groups 59.5% 7.1%
Union on 2.5 month 0.0001
N Count 17 39
0
% within groups 40.5% 92.9%
Count 41 40
Yes -
. % within groups 97.6% 95.2%
Union on 3 month 0.557
N Count 1 2
0
% within groups 2.4% 4.8%
Overall average union time (months) 2.7+024 29+0.13 0.001
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Discussion

This study to analyze the efficacy of DHS and PFP
devices for treating unstable per trochanteric fractures.
Observations revealed potentially influential outcomes
from PFP implants for the surgical fixation of unstable
per trochanteric fractures. About 59.5% of PFP implants
healed at 2.5 months (=10 weeks) while the other 40.5%
of the patients displayed bony union at 3 months (=12
weeks). Closed and hybrid compression plates have also
been implicated recently for unsteady fractures, with
preliminary results as yet.!® In this study, on 2" month
follow up, union was found significantly high at 19.0% in
cases of the PFP group, compared to the 2.4% in the DHS
group (p-0.014). At 2.5 month of followup, the union
was significantly higher at 59.5% in the PFP group,
compared with the 7.1% DHS group (p-0.014). Although
on the 3™ month folllwup the union was almost in all
cases in both groups except a few cases in both groups
due to some comorbidities and not following the
management instruction (p-0.557) and the overall average
union duration was significantly lower in PFP group
compared to the DHS group. Consistently, Asif N et al9
observed that the use of a proximal femoral locked plate
(PFLCP) to treat unstable intertrochanteric fractures can
result in excellent healing and a low risk of
complications. Dhamangaonkar AC et al., on the other
hand, concluded that in unstable intertrochanteric
fractures, a non-collapsing locking device enabled bone
union with a lower risk of limb shortening and shaft
medialisation. A one-year follow-up study implanted
with PFLP revealed 88% bony union at 3 months, 93% at
6 months, and 100% bone unification was achieved at the
end of the year. Post-operative complications were
exclusively detected in 10.5% of the cases, latter cured by
bone grafting.** Accordingly, for the reconciliation of
unstable, inter, and sub-trochanteric fractures, PFLP
(proximal femoral locking plate) ( facilitates bony union
in the meantime of 13.5 + 3 weeks with 31.3% of patients
experienced the consequences of implant failure,
malrotation, distal screw fractures, implant-associated
infections, and post-traumatic pelvis impingement.*2

Conversely, PFLP treatment for unstable per trochanteric
fractures has displayed a delayed mean union time of
21.53 + 4.18 weeks accompanied by the vulnerabilities of
infections (2 cases) and backing of screws (2 cases).™
Biomechanical studies on sub trochanteric fractures
evidenced the lesser failure incidences of proximal
femoral locking plate than a proximal femoral nail, yet

higher frequencies compared to angled blade plate.’* A
lateral plate can be employed with fixed angle screws
followed by intraoperative fracture compressions, uphold
the remedial potential and avoid additional shortening.
Zhong B. et al. compared the efficacy of PFLCP
(Proximal Femoral Locking Compression Plates) and
DHS for treating sub trochanteric fractures. Outcomes
revealed shorter bony union (5.2 £ 0.4 versus 8.8 £ 1.0
month), reduced blood loss, outstanding scores at
Sanders' traumatic hip rating scale (92.9% versus 55.5%),
and lower complications in PFLCP implants than DHS
intervention group.’® Another benefit of using PFP in
revision surgeries (when there is extensive loss of lateral
bone stock or weak bone), is the locking mechanism,
which provides excellent support in osteoporotic bones,
making it a perfect choice in the elderly population and
patients with decreased bone density.

The Dynamic Hip Screw (DHS) is one of the standard
treatments being provided to femoral fractures; even so, a
high failure rate is reported in unstable fractures.'” The
present study revealed the recovery of 7.1% of patients at
2.5 months, while the remaining 92.9% were restored to
health at 3 months. Moreover, the DHS treatment group
suffered inimical outcomes, including varus collapse and
delayed union of the bones. The unstable
intertrochanteric fractures having reverse obliquity,
medial displacement of the shaft inclines secondary to an
adductor muscle pull. Fixation employing a DHS may
lead to implant failure due to the unconstrained co-axial
collapse of the proximal fragment with medialisation of
the shaft. The screw may abandon the DHS side plate,
leading to increased stress at the screw plate junction.
This problem can be managed by deploying a non-
collapsing implant with a locking neck and shaft
screws.!> The comparative interventional analysis of
DHS (group A) and proximal femoral nail (group B)
outlined equivalent affectivity with harris hip scores of
81.83+23.01 and 87.62+17.28, respectively. Post-
operative infections were identified in 2 patients of group
A and 1 of group B.!8 Contrarily, a recent evaluation of
DHS in combination with trochanteric stabilizing plate
(TSP) has brought up faster bony union when compared
to PFLP (proximal femoral locking plate). The DHS-TSP
group averagely healed at 14.47 £ 5.37 weeks; however,
the PFLP group recovered at 17.67 + 3.37 weeks.*® For
the recovery of A2 and A3 fractures, the DHS-TSP
devices exploited lessening of post-operative reduction of
haemoglobin for unstable intertrochanteric fractures,
however, accompanied by an increase of residual pain
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and implant irritation.?® This perhaps is linked to the
additional treatment of trochanteric stabilizing plate that
may offer steadier healing in elderly unstable per
trochanteric fractures. Hence, the solitary use of sliding
hip screws is presumably discouraging due to several
reported postoperative complications, including femoral
head screw cut out,?* avascular necrosis of the femoral
head, cracking of screws, femoral fracture below the
plate, and the development of coxarthrosis and
pseudoarthrosis.??  Convincingly, for treating stable
fractures, in which there is enough lateral support and the
trochanter is undamaged, the DHS is an ideal choice of
implant. However, in cases where there is a loss of the
lateral strength of natural bone stock or in reverse oblique
fractures, the PFP has proven more effective in contrast
to DHS. Accordingly, stable fractures of the proximal

femur can be effortlessly cured by implying
osteosynthesis alongside conventional implants to
produce predictable results. However, anatomical

reduction poses a great challenge to the surgeons in
managing unstable fractures.

Conclusion

According to the clinical and radiographical conclusions,
the proximal femoral plate technique for treating unstable
per trochanteric fractures was observed to be the most
effective in terms of significant rapid bony union with
minimum complications compared to the Dynamic Hip
Screw (DHS). However, more studies with large sample
sizes will be required to establish consolidated
outcomes.
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