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ABSTRACT
Background: The objective of the study was to compare the fracture union of long vs. short proximal femoral
intramedullary nail antirotation (PFNA) in the treatment of intertrochanteric fractures in elderly patients who was
more than 60 years old.
Methods: A retrospective analysis of 170 cases of intertrochanteric fractures of the femur (AO type A1 and A2) in
the elderly was conducted. There were 64 males (37.6%) and 106 females (62.3%) with the age of 60–90 (mean age
75) years. The general demographic data of patients, operation time, intraoperative blood loss, length of hospital stay,
blood transfusion rate, anterior thigh pain, postoperative complications like periprosthetic fractures, infections were
recorded.
Results: The short nail group also had a significantly shorter operation time (41.5±15.3 minutes vs. 62.5±25.3
minutes, p=0.002) and lower rate of postoperative transfusion (31.3% vs. 58.7%, p=0.041). However the length of
hospital stay showed no significant differences. After surgery in short group there were 03 cases of periprosthetic
fracture with a total incidence of 03%, however there were none in long nail group. At the end of the follow-up, all
patients achieved bony union. The average fracture union time of the long nail group was (8.5±3.2) months, and the
short nail group was (7.8±4.7) months, revealing no significant differences (p=0.09).
Conclusions: Both the proximal femoral intramedullary long and short nail fixation has a good result in the form of
fracture union in treating intertrochanteric femur fractures in the elderly. They showed no significant difference in
terms of fracture union, hospital stay, and postoperative complications. The incidence of periprosthetic fractures and
anterior thigh pain was slightly high in short nail group. In short intramedullary nailing group there was obvious
decrease in the intraoperative blood loss, operation time and postoperative blood transfusion.
Keywords: Intertrochanteric fracture, Proximal femoral intramedullary nail antirotation, Periprosthetic fracture

INTRODUCTION
With the aging of population and prolonged average life
expectancy, especially in developing country like India,
the incidence of osteoporosis in the elderly sharply
increased and hip fracture in this age group has become a

focus of health problems. In the literature it is estimated
that in 2050, there will be 6.3 million hip fractures in the
elderly and about half of them will be intertrochanteric
fractures, which has a high morbidity and mortality and
seriously affects patient's quality of life.1 Moreover due
to the increased life expectancy, the total number of
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intertrochanteric fractures in the proximal femur is
expected to keep increasing.
It is reported that the intertrochanteric fracture-related
mortality reaches as high as 20%–30% at the first 6–12
months after injury.2 The femur has a rich blood supply at
the proximal trochanteric region, thus intertrochanteric
fractures rarely goes into nonunion, however it mal unite
in varus if not treated. Conservative treatment is more
often used in the past, and now it is out of vogue.
In recent days proximal femoral (PFN) intramedullary
nails have been widely used in the internal fixation of
intertrochanteric fractures. However controversy comes
about the effect of nail length on fracture union and other
complication like periprosthetic fracture. Short PFN has
shown a good biomechanical stability and acceptable
clinical outcome. However, there is evidence that the use
of short intramedullary nail can increase the stress at the
nail tip making patient vulnerable to periprosthetic
fractures. It is certain that intertrochanteric fractures
among the elderly can cause pathological osteoporosis.
To avoid this aspect the use of long PFN comes in vogue
to protect whole femur.3 This multicentric study was
aimed to investigate this issue by comparing blood loss,
operation
time,
postoperative
complications,
periprosthetic fracture and patient outcomes.
METHODS
General data
This multicentric study retrospectively analyzed related
data of 170 patients with femoral intertrochanteric
fractures treated in three different hospitals by the group
of two authors from January 2010 to December 2015.
The results from Department of Orthopaedics, tertiary
care hospital Lucknow UP India, tertiary care hospital
Jalandhar Punjab, and tertiary care hospital Guwahati,
Assam, India, were analyzed.
Inclusion criteria
The inclusion criteria were AO type 31-A1 or 31-A2
intertrochanteric fractures; injury due to low energy
(falling in home or outside); patients older than 60 years;
no history of previous hip trauma; not associated with
fracture around hip (like fracture Acetabulum, iliac bone
fracture etc); internal fixation by short or long PFNA
intramedullary nailing; and postoperative follow-up
minimum up to one year.
The radiological evaluation was assessed and recorded by
the two or more authors.

like DHS, patients had more than two or multiple
comorbidity like NIDDM, Hypertension, CKD, IHD, or
any other metabolic diseases; pathological fracture.
Treatment strategy (followed at all centers)
After admission, routine examination was done and all
patients underwent pre anaesthesia checkup. All patients
were placed on skin traction. Patients with comorbidities
were managed with consultation of respective specialists.
Under spinal, epidural anesthesia or general anesthesia,
patients were placed on fracture table in supine position.
Closed reduction was done under C-arm fluoroscopy
until anatomic reduction, followed by intramedullary
internal
fixation.
Sequential
manual
reaming,
introduction of guide wire, intramedullary nailing with
long (320–360 mm) or short (180 mm) PFNA nails
according to the surgeon's experience and judgment,
insertion of lag screws, and director-assisted distal
locking were sequentially performed. Preoperative and
postoperative x-rays are shown in Figure 1 and 2. Each
patient were given Tab Rivaroxaban 10 mg once daily for
DVT prevention started at the time of admission which
was withheld on the day of surgery till epidural catheter
was taken out and again started till patient started
ambulation. All patients were given intravenous
Teicoplanin 400 mg unless contraindicated just before
surgery and once daily for 3-4 days depending on clinical
results. No major complication occurred during surgery
and 4–6 days psotoperativaly, weight-bearing walking
was allowed once patients became pain free.
Clinical assessed parameters at all centers
The medical and surgical records of all the patients were
checked and analyzed. General data including age, sex,
mechanism of injury, time of presentation, surgery time
from injury, type of fracture, length of hospital stay,
preoperative hemoglobin level, postoperative transfusion
reactions, wound infection, periprosthetic fractures and
other complications were recorded. Intraoperative
information including estimated blood loss, operation
time, intraoperative complications, was also analyzed.
Statistical analysis
All our data were processed using SPSS 19.0 software
package. Shapiro–Wilk test and chi-square test were
adopted to compare related data between long and short
intramedullary nails. P<0.05 was considered statistically
significant.
RESULTS
General demographic data

Exclusion criteria
The exclusion criteria were patients younger than 60
year; high energy fractures or combination of fractures at
other regions; fractures fixed by other fixation systems

Altogether 170 patients, there were 81 cases (47.6%) in
the short intramedullary nail group and 89 cases (52.3%)
in the long nail group aged from 60 to 90 years, (mean
75) years on average, were included in this retrospective
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study. The fracture type was AO 31-A1 in 87 cases
(51.1%) and 31-A2 in 83 cases (48.8%). Among them,
102 intertrochanteric fractures (60%) were on the left side
and 68 (40%) on the right side. All patients were
followed up for 12–48 months, mean (21.3±6.8) months.
During the follow-up period, there were 09 deaths (5%),
and the average time of death after surgery was
(11.8±5.9) months.

patients, 340-mm nail in 28 patients and 360-mm nail in
25 patients.
In our study gender showed no significant difference
between two groups (p=0.321), but the mean age in short
nail group was much higher (p=0.003), suggesting that
while choosing the nail length, surgeons may consider
that short PFNA is easier to insert and can reduce the
operation time as well as incidence of intraoperative
complications.

Short proximal femoral intramedullary nail group had 81
patients (47.6%) for whom 180-mm long nails were used;
long nail group had 89 patients (52.3%), for whom three
different length of nails were used, i.e. 320-mm nail in 36

Table 1: General demographic and clinical details of patients–preoperatively.

Group
Long PFNA group
Short nail group
P value

No of
patients

Sex
Male/female

89
81

34/54
29/60
0.321

Age of patients
(mean±SD,
years)
73.5±7.6
61.7±9.8
0.003

Type of
fracture
(AO A1/A2)
33/56
27/54
0.036

Hemoglobin Associated
(g/L)
comorbidities
8.4±3.8
9.2±2.8
0.413

DM, CKD,IHD, HT
DM, CKD, HT

Note: DM- diabetes mellitus was in 38 (42.6%), CKD- Chronic kidney disease was in 9 (10.1%), IHD = Ischemic heart disease was in
16 (17.9%), HT – hypertension was in 26(29.2%)

Table 2: Comparison of intra and post-operative clinical condition.
Group

Blood loss (ml)

Operation time (min)

Long PFNA group
Short PFNA group
P value

121.8±80.3
92±50.6
0.004

62.5 min±25.3
41.5 min±15.3
0.002

Postoperative blood
transfusion rate (%)
58.7%,
31.3%
0.002

Length of hospital stay
in days
12.2±6.2
12.4±6.5
0.42

Table 3: Postoperative occurrence of complications between two groups.
Group
Long nail
group
Short nail
group
P value

Infection Nonunion

Screw
Ant thigh Fascia lata Periprosthetic
Malunion
cut-out
pain
pain
fracture

Time of
fracture union
(months)

03

1

02

1

02

01

0

8.5±3.2

02

03

02

02

18

14

04

7.8±4.7

>0.05

>0.05

>0.05

>0.05

<0.05

<0.05

<0.05

0.087

Table 4: Functional assessment using Harris hip score- Short PFNA group.
Harris hip score
Excellent
Good
Fair
poor
Total

Number (n)
21
41
10
9
81

As for fracture type, A2 fractures were much more often
treated by short PFNA in our study (p=0.037). A
reasonable explanation may be that the more unstable the
fracture was, the longer the intramedullary nail was
needed. Preoperative hemoglobin levels in two groups

Percentage (%)
25.9
50.6
12.3
11.1

P value
<0.05
<0.05
<0.05
<0.05

were similar, revealing no significant difference
(p=0.413, Table 1). While operating these cases
electrocoutry was used in all centre and surgery was
performed as per AO guidelines with slandered surgical
approach. During operation the blood loss was (92±50.6)
ml in short nail group, slightly greater in long nail group
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(121.8±80.3) ml (p=0.004) besides the operation time
(p=0.002) and postoperative transfusion rate (p=0.041)
was also significantly lower in short nail group. The total
length of hospital stay revealed no significant difference
between two groups (12.2 d±6.2 d for long nail vs.
12.4 d±6.5 d for short nail, p=0.42). If we ignore the
effect of nail length, there were no significant difference
between type A1 and A2 intertrochanteric fractures in
terms of blood loss, transfusion rate and hospital stay
except operation time which was slightly higher because
of distal locking (Table 2).

The two-tailed P value equals 0.0114 statistically
significant as shown in Figure 3.

68
67
66
65
64
63
62
Sort PFNA group

Long PFNA group

Figure 3: The mean lower extremity functionality
scale.
Table 5: Functional assessment using Harris hip
score- long PFNA group.

A

B

Figure 1 (A and B): Preoperative and postoperative
X-ray (short PFNA group).

Harris hip
score
Excellent
Good
Fair
poor
Total

Number
(n)
45
27
15
2
89

Percentage
(%)
50.5
30.3
16.8
2.2

P value
<0.05
<0.05
<0.05
<0.05

DISCUSSION

A

B

Figure 2 (A and B): Preoperative and postoperative
X-ray (long PFNA group).
The occurrence of complications has been shown in
Table 3. Clinical evaluation was done using Harris hip
score (Table 4 and 5). Excellent and good results were
accounted for 62 (76.5%) of cases in Short PFNA group
and 72 (80.8%) in long PFNA group.
The mean lower extremity functionality scale in the short
PFN group was 63.95 and the long PFN group was 67.50.

Hip fractures account for more than 50% of osteoporosis
fractures in the elderly, and among them about a half is
intertrochanteric fractures.4 The elderly is a special and
large group of people especially in developing country
like India. Only 30% of geriatric patients with fractures
can recover to the pre-injury status of life, provided
timely fracture fixation causing heavy economic burden
to the family.5 It is reported that the mortality after
intertrochanteric fracture reaches as high as 20%–30% in
the first 6–12 months after injury, mainly caused by
complications resulting from long-term bedridden, bed
sore or deterioration of coexistent diseases.6 Therefore, to
improve the survival rate, rapid control and optimization
of coexistent diseases. This age group required early
effective treatment and early ambulation activities are
very important.
Our retrospective series demonstrates there was not much
clinically significant difference in fracture union however
with short PFN group failure rate and anterior thigh hip
pain rate was slightly higher. Periprosthetic fracture was
associated with short PFNA group. The long nail group
had significantly less failure rate and anterior thigh pain
rate than those with short nails.
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Recently intramedullary and extramedullary fixation
systems are common choices for the treatment of
intertrochanteric fractures. With the understanding of the
concept ―biological osteosynthesis‖, emphasis is laid on
the biological characteristics of the fractured bones
during its management. Surgeons should pay particular
attention to protect the normal physiological environment
to promote callus formation and fracture healing. In the
literature Intramedullary nail fixation shows apparent
superiority over extramedullary fixation since it is
minimal invasive, more in line with femoral canal and
biomechanics and has a less stress riser. Therefore
intramedullary fixation is superior to extramedullary
devices in the treatment of intertrochanteric fractures
amongst orthopedic surgeons and literature also supports
this.
Several recently studies Kaplan et al, have found no
differences using long or short intramedullary for femoral
intertrochanter fractures in the elderly.7 They attributes
such no difference to the advanced changes in metallurgy
and biomaterials, including more flexible titanium
implants and adjusting the curvature to give a more
anatomic fit for the femur in long nails. Similarly, short
nails were modified in length, and incorporated a tapered
end and smaller locking screws. All the above changes
could achieve the goal of decreasing the incidence of
periprosthetic fractures. Therefore, it could explain the
reason of no differences between long nail and short nail
for pertrochanteric hip fractures. However, the choice of
implant for unstable intertrochanteric fractures is still
debatable. PFNA are now favoured in developed country
and there are multiple studies coming from that region to
support this.8-10 Very few studies has been done to
compare outcome of short vs long PFNA nail treatment
of pertrochanteric hip fractures in elderly Indian
population. In our study of unstable intertrochanteric
fractures treated by short and long PFNA in three
different tertiary care hospital and data were analysed.
We found good outcome with very few complication rate
and high union rate with short operative time and early
post-operative mobilization in both group. Our
complication rate is comparable to previous studies.11-13
Hwang et al in their study preferred long over the shorter
PFNA nail when there is excessive anterior curvature of
the femur.14 However, in our study, we noticed
impingement of tip of short PFNA nail (240 mm length)
to the anterior cortex in four cases due to excessive
bowing and short femur length in Indians population. Pu
et al they observed the same impingement in Chinese
population.15 Base on their study they recommend that it
is better to use longer nail to bypass the curvature or
relatively shorter nail to prevent this complication
especially in patients with excessive anterior bowing of
femur.
In our study population no case of intra operative femoral
shaft fractures occurred during surgery. However
Yaozeng et al reported 6 (5.6%) intra operative femoral

shaft fractures in their series of 107 intertrochanteric
fractures.16 Adequate reaming of the femoral canal
especially when using longer PFNA nails can decrease
the incidence of this complication.
Another study by Boopalan et al reported 21% incidence
of intra operative lateral wall fractures in 31 A1 and A2
pertrochanteric fracture fixation.17 The fracture union was
not affected by the presence of lateral wall fractures in
their study. In our study population, no cases of intra
operative lateral wall fractures femur were noted.
Gotfried reported 24 cases of lateral wall fractures in their
study.18 On radiographic examinations, he observed varus
malalignment with medialisation of femoral shaft in all
these cases. This was attributed to the use of a lateral
cortex drill of 16 mm diameter for sliding screw. In the
last few years, several studies19-23 have reported
successful outcome with low complication rates with
short PFNA in unstable trochanteric fractures. Further,
decreased time on the fracture table is associated with
decreased risk of pudendal nerve palsy and less radiation
exposure to patient and surgeon from intraoperative
fluoroscopy.24,25 It has been well-established fact that
even low doses of ionizing radiation are associated with
cancer, 50 mSv for acute exposure and 100 mSv for
chronic exposure, and exposure should be minimized
where possible.26 The use of short nails offers an avenue
for reducing radiation exposure. Our study too supports
this finding, suggesting that short and long PFNA is a
reasonable option in unstable trochanteric fractures
however long PFNA has better outcome and lesser
complication rate.
The overall incidence of periprosthetic fractures in our
study was none in long nail group and 04 in short nail
group, showing no significant difference. Although long
nails are initially designed and used to reduce the risk of
periprosthetic fractures, but both previous and our studies
show that periprosthetic fractures seldom occur after long
PFN intramedullary nail fixation. We believe that with
the continuous improvement of the design of internal
fixators, which are getting closer and closer to the
biomechanical mechanisms of human body, the long
PFNA nail certainly reduced the occurrence of
periprosthetic fractures. On the contrary, the fracture
type, degree of comminution and severity of osteoporosis
are more related to the risk of periprosthetic fractures in
these patients.
In conclusion, based on the results of the our current
study, we believe that intramedullary nail fixation of
intertrochanteric fractures in the elderly has good clinical
result, particularly in early ambulation, reduction of
bedridden-related complications like bed sore and
improvement of quality of life. Long and short
intramedullary nails PFNA have comparative clinical
effects, though short nail has certain advantages in terms
of operation time, intraoperative blood loss, and
postoperative transfusion rate. The postoperative
complications, periprosthetic fracture occurrence, anterior
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thigh pain and secondary surgery revealed not much
significant differences. During fracture fixation, surgeons
need to take into account that the revision surgery of two
techniques is different if periprosthetic fracture occurs.
Short nail can be removed and replaced by a long PFNA
nail while long nail usually required plate fixation on the
lateral aspect of femur without removal of nail.
Therefore, during treatment of intertrochanteric fractures
in elderly especially when bone is osteoporotic, surgeons
should choose different length of intramedullary nails
based on patient's general condition, fracture type, size of
the anterior arch of the femur, distal locking technology
and difficulty, and difficulty for fracture fixation if
periprosthetic fracture happens.

8.

9.

10.

11.

CONCLUSION
Thus based on our study we can conclude that once the
intraoperative near anatomical reduction was achieved,
the use of short PFNA can be more efficient, faster,
however as far as fracture union rate is concern it was not
statistically significant. The incidence of anterior thigh
pain and periprosthetic fracture was higher in short PFNA
groups as compared to long PFNA group.
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