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ABSTRACT

Aim: The aim of this analysis is the comparison of the functional and radiological results of stable intertrochanteric femoral
fractures managed with the dynamic hip screw (DHS) and proximal femoral nail (PFN).

Study Design: A Randomized, controlled study.

Place and Duration: In the Orthopaedics department of Capital Hospital (CDA), Islamabad for two years duration from January
2020 to December 2021.

Methods: All patients with stable intertrochanteric fractures who met the criteria of selection were randomly allocated to group A
(DHS) and B (PFN). There were 80 total patients alienated into group A and B. Patients were x-rayed for union evaluation and
functional evaluation was done with Harris Hip Score (HHS) was performed, rated as poor (score <70), good (80 to 90), fair (70
to 80) and excellent (90 to 100). The comparison of the results in the two groups was made at the third, sixth and twelfth
months, and the P value was calculated using the chi-square test and the independent sample t-test. P <0.05 was measured
significant.

Results: There were 80 total patients. They were divided equally and randomly into groups A and B of 40 patients each. The
PFN group had a shorter operative time, smaller incision and minimum blood loss intraoperatively than the DHS group (p
<0.05). The group A mean age was 60.10+4.48 years, and of group B was 59.20+5.71 years. There were 25 men (62.5%) in A
group and 23 (57.5%) in B group. Women were 15 (37.5%) in A group and 17 (42.5%) in B group. Mean time of radiological
union was 14.2+4 weeks in group A and 12.8+6 weeks in group B (P> 0.05). During the 3-month follow-up period, the Harris Hip
Score (HHS) was 54.20 + 4.20 (poor) and 35.03 + 4.11 (poor) in Groups A and B, correspondingly (P <0.05). HHS in group A
was 90.27 + 3.80 (good) and in B group, it was 82.27 + 3.65 (good) (P <0.05) at 6 months and HHS 94.61 + 2.08 (excellent) and
93.27 £ 2.18 (excellent) 1 year in the group A and B (P> 0.05).

Conclusions: Both DHS and PFN gave similar results in terms of radiological union in stable intertrochanteric fractures. The
short-term functional score was poor and good for both DHS and PFN at 3 and 6 months, although DHS scored statistically
better than PFN. After one year of follow-up, both DHS and PFN had similar excellent functional scores, but had no statistically

significant difference in score.
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INTRODUCTION
Hip fractures are a serious problem and a major health problem
worldwide. It is estimated that by 2055, more than 50% of all
fractures of hip will be due to an increase in life expectancy in the
Asian population?2, Intertrochanteric fractures approximated for
about 50% of the fractures of hip in the elderly®. The foremost goal
of intertrochanteric fractures treatment is fracture union with
minimal complications and early mobilization*®. Although the
dynamic hip screw (DHS) is the extensively used implant for stable
intertrochanteric fractures treatment, the proximal femur nail (PFN)
has recently been increasingly favoured due to its more
biomechanically stable design®. However, there have been reports
of PFN failures in the literature, mainly due to technical errors.
Many studies have compared the outcomes of PFN and DHS in
intertrochanteric unstable fractures, but there are no comparisons
done for stable intertrochanteric fractures™. The aim of this
analysis is the comparison of the functional and radiological results
of stable intertrochanteric femoral fractures managed with the
dynamic hip screw (DHS) and proximal femoral nail (PFN).

We hypothesized that better radiological and functional
outcomes could be obtained by using DHS instead of PFN in
stable intertrochanteric fractures.

MATERIAL AND METHODS

We conducted this randomized, controlled study in Orthopaedics
department of Capital Hospital (CDA), Islamabad for two years
duration from January 2020 to December 2021. The patients with
Stable intertrochanteric femoral fracture (AO / OTA type 31 -Al) of
any age and gender were encompassed in this research and
appropriate studies were accomplished on all patients. The

hospital Ethical committee obtained written informed consent from
all patients. The volunteers were alienated randomly into groups A
(DHS) and B (PFN) by randomization.

Surgical Techniques: All operations were performed under spinal
or general anesthesia on radiolucent table and under the control of
an image intensifier. The same surgical team performed all
operations according to the same standard surgical techniques for
DHS and PFN. Fractures have been closely reduced. A 5 cm linear
lateral incision was made distal from the greater trochanter in an
appropriate position to expose the DHS (®Esmeco) entry point.
For DHS application, we used the appropriate size lag screw and a
4-hole side plate at a 135 ° angle with a 4.5mm cortical screw. The
lag screw position was held posterior-inferior in the femoral neck
and tip apex distance (TAD) of <25 mm was maintained.

A 5 cm long incision was used as the PFN entry point just
proximal to the greater trochanter tip. In all cases, 135 ° neck shaft
angle and 240 mm long PFN (®Rech) locking were used. At the
end of surgery, all swabs were weighed and blood loss was
determined according to Lee's method.

On the first postoperative day, a uniform postoperative
rehabilitation protocol was implemented under the supervision of a
qualified physiotherapist. All subjects were advised to perform
frequent isometric exercises for the abductors and quadriceps.
Patients in both groups were permitted non weight bearing with
crutches or walker on the 2" day postoperatively. The follow-up
appointments are planned at two weeks, three months, six months
and a year after surgery. Radiological evaluation of the fracture
union was performed observing the callus on the anterior-posterior
and lateral radiographs. Functional score was assessed using the
Harris Hip Score (HHS) was performed, rated as poor (score <70),
good (80 to 90), fair (70 to 80) and excellent (90 to 100). We

PJMHS Vol 16, No. 04, APR 2022 1101


mailto:saeeddhs@gmail.com

A Comparative Study of Proximal Femoral Nail and Dynamic Hip Screw in the Treatment of Intertrochanteric Fractures of Femur

analyzed our data using SPSS 24.0. The percentages and
frequencies were determined for qualitative variables and for
quantitative variables; standard deviation and mean were
calculated. Significant demographic characteristics and outcomes
for both groups were compared at 3, 6, and 12 months, and the P-
value was evaluated using the chi-square test and the t-test for
independent samples. P <0.05 was regarded as significant. Data
are accessible in tables where applicable.

RESULTS

There were 80 total patients. They were divided equally and
randomly into groups A(DHS) and B(PFN) of 40 patients each. The
demographic features like side of surgery, gender and age were
the same in both groups (Table 1).

Table 1: Comparison of baseline demographics and outcome variables of
both groups

Demographic/outcome Group A Group B P value
variable (DHS) (n=40) (PEN) (n=40)
Age(years)+SD 60.10+4.48 59.2045.71

Gender

Male 25(62.5%) 23(57.5%) 0.39
Female 15(37.5%) 17(42.5%) 0.50
Surgery side

Right 24(60%) 22(55) 0.29
Left 16(40%) 18(45) 0.72
Incision length(cm) 7.45+0.89 4.62+0.71 0.001
Duration of surgery(min) 69.40+7.02 53.22+5.85 0.03
Intraoperative blood 219.25+42.12 | 121.65+32.20 | 0.01
loss(ml)

Radiological union(weeks) 14.2+4 12.8+6 0.05

The PFN group had a shorter operative time, smaller incision
and minimum blood loss intraoperatively than the DHS group (p
<0.05). The group A mean age was 60.10+4.48 years, and of
group B was 59.20+5.71 years. There were 25 men (62.5%) in A
group and 23 (57.5%) in B group. Women were 15 (37.5%) in A
group and 17 (42.5%) in B group. Mean time of radiological union
was 14.2+4 weeks in group A and 12.8+6 weeks in group B (P>
0.05). During the 3-month follow-up period, the Harris Hip Score
(HHS) was 54.20 + 4.20 (poor) and 35.03 + 4.11 (poor) in Groups
A and B, correspondingly (P <0.05). HHS in group A was 90.27 +
3.80 (good) and in B group, it was 82.27 + 3.65 (good) (P <0.05) at
6 months and HHS 94.61 + 2.08 (excellent) and 93.27 + 2.18
(excellent) 1 year in the group A and B (P> 0.05).

Table-2: Mean HHS score at 3, 6 and 12 months

At 3-months Group A(DHS) Group B(PEN) P-Value

Harris Hip Score 54.20 + 4.20 (poor) 35.03+4.11 <0.05
(poor)

At 6-months

Harris Hip Score 90.27 + 3.80 (good) | 82.27 + 3.65 <0.05
(good)

At 12-months 94.61 + 2.08 93.27 £2.18 >0.05

(excellent) (excellent)

Superficial skin infection was observed in 3 (7.5%) DHS
patients and 2 (5%) PFN patient, but all resolved with dressing and
antibiotics. A DHS cut-out was documented in 1 (2.5%) patient and
a breakage of PFN in 1 (2.5%) patient. Both were treated with
revision surgery. No mortality was observed in our series.

Table 4: Results of meta-analysis of Zhang et al comparing PFN and DHS

Table-3: Complication rate among the two groups

Complications Group A(DHS) Group B(PFN)

Superficial skin 3 (7.5%) 2 (5%)

infection

DHS cut-out 1 (2.5%) 0

breakage of PFN 0 1 (2.5%)
DISCUSSION

We treated 40 DHS patients and 40 PFN patients. Our results
showed that the mean time of radiological union was 14.2+4 weeks
in group A and 12.8+6 weeks in group B (P> 0.05). During the 3-
month follow-up period, the Harris Hip Score (HHS) was 54.20 +
4.20 (poor) and 35.03 + 4.11 (poor) in Groups A and B,
correspondingly (P <0.05). HHS in group A was 90.27 + 3.80
(good) and in B group, it was 82.27 + 3.65 (good) (P <0.05) at 6
months and HHS 94.61 + 2.08 (excellent) and 93.27 + 2.18
(excellent) 1 year in the group A and B (P> 0.05). Kamboj treated
42 patients with DHS and PFN and observed radiological union
after 15.84 + 1.4 weeks in the DHS group, while the mean time to
radiological union in the PFN group was 14.30 + 1.38 weeks (p>
0.05). HHS functional score at 6 months was 77.2 in the DHS
group and 86.9 in the PFN group (p 0.03)%%, These authors
concluded that PFN was associated with less perioperative loss of
blood and fewer complications postoperatively. PFN patients were
mobilized earlier and had better HHS than DHS. However, this
study had an inadequate number of patients and a brief follow-up
duration of only six months!**?, Sharma treated 60 patients with
stable DHS and PFN intertrochanteric fractures. HHS was 53.4 in
DHS and 47.6 in PFN (p <0.01). After 2 years, HHS was 94.2 in
DHS and 94.0 in the PFN group (p 0.79). Sharma found that while
PFN has fewer complications from a surgical wound, it has a
greater likelihood of technical error, which could lead to a higher
frequency of reoperations in the group of PFN than in the DHS
group®®. Similarly, Harish treated 30 patients with DHS and PFN
and concluded that PFN was better than DHS, but technically
demanding®. Karanam et al compared the results of 20 DHS-
treated patients and 20 PFN-treated patients. There were 24 stable
intertrochanteric fractures (57.5%), and 18 fractures which are
unstable (42.5%)%. They concluded that patients with unstable
intertrochanteric fractures had significantly improved outcomes
functionally when managed with PFN, while for stable
intertrochanteric fractures there was no substantial alteration in
results when these fractures were fixed with DHS or PFN*®Y". The
devotee treated 31% of stable intertrochanteric fractures, 58% of
unstable fractures and 11% of DHS and PFN inverted oblique
fractures. The mean monthly HHS was 24.5 in the DHS group and
35.2 in the PFN group. (P 0.0001). After 6 months, the HHS was
78.8 in the DHS group and 82.8 (p 0.02) in the PFN group. After
one year, DHS had HSS 92.1 and PFN 92.5 (P 0.4). These
authors concluded that PFN works well in old osteoporotic and
unstable intertrochanteric fractures, while DHS works well in
younger patients’®1°, As with Bhakat, Kumar and Singh treated 50
subjects with 62.3 years mean age with PFN and DHS?%, At
months 3 and months, PFN had better functional results for HHS
than DHS, but the long-term results for both implants were the
same. These authors concluded that older patients with
osteoporosis and unstable fractures are effective in PFN, while
younger patients with stable intertrochanteric fractures are
candidates for DHS?.

S Author Year of Operation Time(min) Blood Loss(ml) Wound Complications Re Mortality
No | Name publicati operation
on of study DHS PFN PFN
DHS PFN DHS PFN Even | Total | Events | Total | PHS PF DHS
ts N
1 Huang ZY?® 2010 52.4+18. 50.5+20.2 225 202 03 48 04 48 00 00 00 00
3
2 Parker M?* 2012 46+12.3 49+12.7 NA NA 09 300 06 300 13 05 85 85
3 Pajarinen JJ% 2005 45 (20— 55 (35— 3574495 320+3109 05 40 04 40 11 08 11 10
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105) 200)
Liu Xw26 2009 53.448.3 46.5+20.5 152 136 02 65 06 69 00 00 00 00
Papasimos 2005 59.2 71.2 (60— 282.4 265 0o 54 00 54 03 05 01 01
S29 (40-100) | 240)
6 Giraud B% 2005 42 35 325 410 NA NA NA NA 00 03 01 02
7 Saudan M3t 2002 65+ 26 64 £33 NA NA 10 106 11 100 06 11 17 21
8 Pan X% 2004 87.35+ 59.16+ 489.88+ 273.33%12 04 34 02 30 00 00 00 00
21.29 16.92 177.90 0.8
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