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Comparison of proximal femoral nail (PFN) and dynamic hip screw (DHS) for the

treatment of AO type A2 and A3 pertrochanteric fractures of femur
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Abstract

Objective: To compare the dynamic hip screw with proximal femoral nail for the treatment of
Arbeitsgemeinschaft flir Osteosynthesefragen type A2 and A3 per-trochanteric fractures of femur.
Methods: The randomised controlled single-blind study was conducted at the Mayo Hospital, Lahore,
Pakistan, from September 2015 to September 2017, and comprised patients aged 40-75 years with
Arbeitsgemeinschaft fiir Osteosynthesefragen type A2 and A3 per-trochanteric fracture. The patients
randomised into two equal groups. In Group A, patients were treated by closed reduction and internal
fixation with dynamic hip screw, while those in Group B were treated by closed reduction and internal
fixation by proximal femoral nail. Follow-up was done at 2nd, 6th and 12th weeks, and at 6th, 9th
and 12th month post-operatively. Variables evaluated were frequency of union, surgical time,
approximate amount of blood loss and complications. The functional assessment was done by using
Harris hip score. SPSS 20 was used for data analysis.

Results: Of the 68 patients, there were 34(50%) in each group. The mean age of patients in Group
A was 60.88+12.49 years and in Group B it was 59.32+2.39 years. The mean surgery time in Group A
was 58.71£7.84 minutes and in Group B 35.35+5.48 minutes (p<0.05). Mean blood loss was
273.82+30.0ml and 149.79+21.3ml in Group A and B respectively (p<0.05). The mean Harris hip score
after 12 months in Groups A and B were 81.83+23.01 and 87.62+17.28 respectively. Infection was
seen in 2(5.9%) patients in Group A and 1(2.9%) in Group B.

Conclusion: Proximal femoral nail provided equivalent functional outcome compared to dynamic
hip screw with lesser blood loss and surgical time.
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Introduction

Per-trochanteric femur fractures are increasingly
prevalent as the population continues to age. Despite
advancement in patient care and operative technique,
hip fractures pose a huge economic burden and social
impact on healthcare systems because of long
hospitalisation, increased dependence, co-morbidity
and mortality.1.2

Per-trochanteric fractures occur as a consequence of
trauma by high energy force (as in younger individuals)
or spontaneous falls (as in advanced-age females).34 The
aetiology of low-energy per-trochanteric fracture is a
combination of factors that include increased bone
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fragility of the per-trochanteric area of the femur.!

The fragility of bone is increased due to osteoporosis
caused by decreased physical activity and osteomalacia
secondary to decreased hormone levels, increased levels
of demineralising hormones, reduced intake of calcium
and vitamin D, and other aging processes. Benign and
malignant tumours, and metastasis can also lead to
weakened bony structure. Pert-trochanteric fractures are
mostly classified into stable and unstable types.
Arbeitsgemeinschaft fir Osteosynthesefragen (AO)
classification system is the most commonly used for the
classification of these fractures. This system divides pert-
trochanteric fractures into type A1 stable trochanteric),
A2 unstable trochanteric and A3 fractures at the lesser
trochanter and sub-trochanteric level.m A3 hip fractures
account for 2.2% of such fractures and 5.3% of per-
trochanteric fractures.6
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The various treatment options for per-trochanteric
fractures include operative and non-operative methods.
Conservative treatment for these types of fractures, with
prolonged bed rest and traction, has been associated
with varus deformity and shortening, along with the
general complications associated with prolonged
immobilization.”

Operative treatment is now the treatment of choice for
all trochanteric fracture due to the advantage of early
rehabilitation and mobilisation. Dynamic hip screw (DHS)
and side plate, for a long time, is the gold standard
modality for fixation which allows the proximal fracture
fragment to settle on the fixation device, thus acquiring
its own stable position, with the shaft usually displacing
medially.8 Failure of fixation in up to 20% of cases are
associated with "screw cut through", plate coming out
from the shaft, failure of implant and lag screw
penetrating the hip joint.8 Excessive collapse leading to
shortening of the limb also occurs with DHS. An
intramedullary device (IMD) has some advantages over
extra-medullary devices (EMD) theoretically as there is
no need to fix the plate to shaft with screws, which can
be difficult in osteoporotic bones. In addition, shaft
fixation is nearer to the centre of rotation of hip, as the
load transmitted to the femur along with a more medial
axis, has a shorter moment arm.7.2 Per-trochanteric A2
and A3 fractures can be treated with either proximal
femoral nail (PFN) or DHS.7

In literature there is continuous controversy over the
advantage of one technique over the other.1.6

There is much confusion about when to use IM nails and
when load-bearing implants in trochanteric fractures
according to fracture comminution and instability.”
Overall, DHS has some advantages over the PFN, while
the results of PFN are better intraoperatively and post-
operatively, has less complications, reduced number of

dislocations and pain, while chances of early
mobilisation are increased.!”

The current study was planned to add to the literature
by comparing DHS with PFN for the treatment of AO
types A2 and A3 per-trochanteric fractures of femur.

Patients ad Methods

This randomized controlled trial single blinded study
was conducted at the Department of Orthopaedic
Surgery and Traumatology, Unit-Il, Mayo Hospital, Lahore,
Pakistan, from September 2015 to September 2017, and
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ANNEXURE: Sample size.

Sample size determination in health studies. Total 68 patients were taken in the study
(34in each group) by using 90% confidence level, 90% power of test and by using
mean Harris Hip Score at 6th month post operatively with PFN and DHS as 82.8+5.133
and 78.8+7.66.3

_ 202 (#-a+#-B)?
(m1-p2)2

G2 =variance
#1-a.= confidence level 90%
Z1-B= power of test 90%

w1 =population mean 1=82.8
12 = population mean [1=78.8

comprised patients with AO types A2 and A3 per-
trochanteric fractures of femur. After approval from the
institutional ethics review board the sample size was
calculated using 90% confidence level, 90% power of
test and taking the mean Harris hip score (HSS) at 6th
month in line with literature (Annexure).’0 patients were
randomly divided in two groups Those included were
aged 40-75 years presenting with AO type A2 and A3
per-trochanteric fracture femur diagnosed on history,
clinical examination and radiograph. Those excluded
were patients with anaesthesia risk, pathological fracture,
previous surgical intervention on the affected hip and
metabolic bone disease diagnosed on history, clinical
examination, baseline investigations, electrocardiogram
and radiograph. Written informed consent was obtained
from all the patient and/or attendants.

All patients were operated by a single surgical team
under general anaesthesia (GA) or spinal anaesthesia
(SA) while ensuring strict aseptic conditions. Patients
were randomly divided in two groups using random
allocation number. Randomization was done on the basis
of type of implants i.e. dynamic hip screw (DHS) and
proximal femoral nail (PFN). In Group A, patients were
treated by DHS, and those in Group B were treated by
PFN.

For PFN, the nail diameter was determined by measuring
diameter of the femur at the level of isthmus on an
antero-posterior (AP) X-ray. The neck shaft angle was
measured on the unaffected side on AP X-ray using
goniometer and a standard length PFN was used. For
DHS, the length of compression screw was measured
from the tip of the head to the base of the greater
trochanter on AP view X-ray subtracting magnification.
The neck shaft angle was determined using goniometer
on X-ray AP view on the unaffected side and the length
of side plate was determined to allow purchase of at
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least 8 cortices to the shaft distal to the fracture. Pre-
operative antibiotic injection ceftriaxone 1gm was given
half-an-hour before the surgery and was continued 2gm
24 hourly for three post-operative days. All cases were
operated under image intensifier with close reduction
internal fixation with (CRIF DHS) in Group A and CRIF
PFN in Group B. All drains were
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Table-2: Demographic data of the gender and fracture type.

Variables Group-A Group-B p-value
Mean age of the patients (Year) 60.88+12.49 59.32+2.39 <0.05
Mean duration of Surgery (Minutes) ~ 58.71+7.84 35.35+5.48 <0.05
Mean Blood Loss (ml) 273.82+30.0 149.79+21.3 <005
Mean Harris Hip Score 81.83+23.01 87.62+£17.28  <0.05

Table-3: Independent samples t-test of Harris Hip score in both groups.

removed by 24 hours post-operatively.

. Harris Hip score Study groups Total (n=68) (%) p-value
The wounds were inspected on the 3rd Group A Group B
and 6th post-operative day (POD). (n=34) (%) (n=34) (%)
Stitch was removed on the 14th POD  Haris Hip Score Poor (<70) 8(23.5%) 3(8.8%) 11(16.2%)
in the out-patient department (OPD). (12months)  Fair (70-79) 0(0%) 2(5.9%) 2(2.9%)
Patients were encouraged to take up Good (80-89) 1(2.9%) 1(2.9%) 2(2.9%) =0.217
ankle and calf exercises from day one Excellent (90'100) 25(735%) 28(824%) 53(779%)

Total 34(100%) 34(100%) 68(100%)

and were mobilised non-weight-
bearing from the second POD depending upon the
physical condition of the patient.

Follow-up was done at 2nd, 6th and 12th week, and 6th,
9th and 12th month post-operatively. The primary
outcome variable was taken as union, and the secondary
outcome was taken as the operation time, approximate
amount of blood loss and complications like infection,
non-union, malunion and implant failure. Post-
operatively, functional outcome was assessed using HHS
and the outcome was graded as excellent, good, fair and
poor.

Data was analysed using SPSS 20. Quantitative data like
age was described with mean and standard deviation
(SD). Qualitative variables like gender, presentation and
outcome was described as frequencies and percentages.
Comparison of DHS and PFN was done using chi-square
test. Independent sample t-test was applied to compare
mean or median scores between the groups. P?0.05 was
considered statistically significant

Results

Of the 68 patients, there were 34(50%) in each of the
two groups. Overall, there were 47(69.1%) males and
21(30.9%) females. Also, there were 32(47.06%) AO type
A2 and 36(52.94%) type A3 fractures (Table 1).

Table-1: Demographic data of the gender and fracture type.

Variables Group A n(%) Group B n(%) Total (n=68) (%)
Gender of the patients
Male 22(64.71) 25(73.53) 47 (69.1)
Female 12(35.29) 9(26.47) 21(30.9)
AO Fracture Type
A2 15(46.88) 17 (47.22) 32(47.1)
A3 17(53.13) 19(52.78) 36(52.9)

In Group A, the mean age of the patients was 60.88+12.49
years, while it was 59.32+2.39 years in Group B (p>0.05).
Mean surgery time and mean blood loss were
significantly lower in Group B (p<0.05). Mean HHS after
12 months in Group A was 81.83+23.01 and in Group B
it was 87.62+17.28 (Table 2).

HHS significantly improved in Group B throughout the
follow-up (p<0.05) except after 12 months when no
significant difference between the groups (p>0.05). In
Group A, 8(23.5%) cases had poor, 1(2.9%) had good and
25(73.5%) had excellent HHS, while in Group B, 3(8.8%)
cases had poor, 1(2.9%) had good and 28(82.4%) had
excellent HHS (p=0.217) (Table 3).

Union was achieved in 28(82.4%) case in Group A, and
in 31(91.2%) cases in Group B (p=0.283). There was non-
union in 6(17.6%) cases in Group A and 3(8.8%) cases in
Group B (p=0.283).

In terms of complications, there were 2(5.9%) cases of
superficial infection in Group A and 1(2.9%) case in Group
B (p =0.55). They were managed with dressing and
intravenous (IV) antibiotics according to culture and
sensitivity till the infection was settled. Also, there was
implant failure in 6(17.6%) Group A cases and 3(8.8%)
Group B cases (p=0.283).

Discussion

Per-trochanteric fractures are one of the most commonly
encountered fractures in clinical practice and can account
for nearly 40% of admissions in most orthopaedic wards.
These fractures occur predominantly in people >60 years
of age and are 3-4 times more common in women than
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in men(10). In the current study, the mean age of patients
matched the literature, but there were more than twice
as many males 47(69.1%) as females 21(30.9%).

Per-trochanteric fractures of the proximal femur should
be treated surgically, unless the medical condition of
the patient does not allow it. Currently, there are two
ways to fix these fractures; either with a sliding hip screw
or with an IM nail.'" However, there is much debate over
which implant is the best for per-trochanteric fracture
fixation. The sliding hip screw has been used over time
with good clinical results. While it was true that with first
generation IM nails the risk of complications was higher,
there is evidence supporting the superiority of IM nails
in these fractures when compared with the sliding hip
screw.

A recent study reported that surgery time was
significantly lower in the PFN group than the DHS group
(p<0.05).72 A meta-analysis on 5 randomised controlled
trials (RCTs) also reported that there was less blood loss
(p< 0.0001) in the PFN group compared to the DHS
group.’3 Muzzafar et al., in their study of 80 patients,
found that the DHS group required a longer operative
time and was associated with greater blood loss than
the PFN group, but there was no significant difference
in functional outcome.# The findings are consistent with
our series.

In a study, 90(37.5%) patients in DHS group and
106(66.2%) in PFN group showed excellent HHS result;
good results in 130(54.1%) DHS patients and 46(28.2%)
PFN patients ; fair results in 16(6.6%) DHS and 8(5%) PFN
patients; poor results in 4(1.6%) DHS patients and none
in PFN group.'> In the current study, 8(23.5%) cases had
poor, 1(2.9%) had good and 25(73.5%) had excellent
HHS in Group A, while in Group B, 3(8.8%) cases had
poor, 1(2.9%) had good and 28(82.4%) had excellent
HHS.

Sahin et al. reported mean HHS of 77.8 in cases managed
with PFN.16 Mean HHHS in the PFN group in the current
study was 87.62.

Similarly, mean HHS at six months was 62 in cases
managed with DHS'7 which is lower than the mean HHS
of cases managed with DHS in the current study. This is
probably due to one-year follow-up in our study.

In a study, infections was observed in 13.72% PFN
patients and 30.91% DHS patients.'8 In the current study,
6 weeks after the procedure, 2(5.9%) patients in the DHS
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group and 1(2.9%) in the PFN group developed infection
(p>0.05). At 12th week, infection was reported in 2(5.9%)
patients in the DHS group and 1(2.9%) in the PFN group
(p>0.05).

Post-operative complications were reported by a study
to be more common in the DHS group (30% showed
complications) with 2 patients having a lag screw cut
out, and one having varus hip deformity whereas 2
patients had wound infections. In the PFN group, only
1 patient had urinary tract infection (UTI) (not related to
the procedure) which was adequately treated; the study
favoured PFN over DHS.12

In the current study, at 12 months, implant failure was
seen in 6(17.6%) and 3(8.8%) patients of Group A and
Group B (p=0.283). In the long term, both the implants
have almost similar functional outcomes.!9

The proponents of either technique should consider not
just the fracture pattern on X-ray, but also the clinical
condition of the patient. As different studies show less
surgical time and less amount of blood loss in PFN group,
this implant may be used in patients who carry high risk
with longer anaesthesia.

However, further large-scale RCTS with longer follow-
ups are required to confirm the advantages of PFN over
DHS. Another limitation of the study was lack of
international randomized controlled trial number,
however approval of the advanced study research board
of the university was obtained.

Conclusion

Though the functional outcomes are comparable,
however PFN provides less blood loss, short surgical
time and earlier recovery and mobility compared to DHS.
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