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Abstract

An attempt was made to compare the treatment outcomes,
the complications during and after surgery, and the level of
satisfaction of the patients treated either with short or long
Proximal Femoral Nail (PFN). Total of 40 patientsaged 50 to
7o years with intertrochanteric fracture (Type A2 and 31-A1/
OTA), underwent surgery with short or long PFN method
were considered under this retrospective study. Duration of
surgery, the amount of bleeding during surgery, rate of
union, Harris Hip Score, post-surgical complications
including surgical failure, deep infection, limb length
discrepancy, the status of embolization of patients and the
status of walking with or without auxiliary devices were
evaluated and compared between two groups. The duration
of surgery in the short PFN group was significantly lower
than the long PFN group. But, there was no statistically
significant difference in any parameter between the two
groupswasevidenced. Accordingtothe HHS classification,
the mean score of HHS obtained from both groups was
placed in the "good" level. Finally, as per ourresults, both the
methods could be suggested as a convenient and useful
method fortreating intertrochanteric fractures.

Introduction:

Fractures around the hip joint are a part of the larger group
of pelvic cases that are common in the elderly and ratio is
increasing day by day (Horowitz , 1966; Rockwood et al.,
2010; Loizou et al., 2010). The underlying cause of
intertrochanteric fracture is the combination of increased
bone fragility and reduction of muscle tonicity of the
related region (Min et al., 2007). The main treatment of
such fracturesis only the surgical procedure, however, non-
surgical treatments also have an acceptable level of
recovery, but currently, such treatments is not in use
because of the need for long-term immobilization (Min et
al., 2007; Ramakrishnan et al., 2004). For intertrochanteric
fractures, various surgical treatments such as Dynamic Hip
Screw (DHS), Intramedullary Nailing (IMN), Proximal
Femoral Nail (PFN), bipolar hemiarthroplasty, and
External Fixator (EF) have been introduced but each of
them have their own advantages and disadvantages
(Horowitz,1966; Rockwood et al., 2010; Seyfettinoglu et al.,
2010; Bhandari et al., 2003; Soucanye et al., 2012; Schmidt &
Swiontkowski, 2002). Despite the good results of DHS,
sometimes even with all the required precautions, the

results are not as per the expectation (Rha et al., 1993;
Christodoulou & Sdrenias, 2000). Some researchers
suggested that IM Rod input lower the pressure to the site
of the fracture with less chance of displacement, therefore,
the chance of collapse of the neck and the duration of
operation and bleeding during surgery also would be less.
The most famous instruments used since the early 1980s
are Gamma Nail, Trochanteric Antegrade Nail, and PFN.
The general principles of using these devices are the same
and using these devices is less likely to bleed and damage to
large trochanter and muscle (Harandi et al., 2006).
Although the difference in therapeutic results from short
and long PFNs is not explicitly stated, some studies have
highlighted the cost of using long PFN, the surgical time,
the amount of bleeding during surgery and its
complications more than the short PFN. Also, the results of
studies have shown that the use of long PFN does not
reduce the chances of Periprosthetic fracture and
reoperation (Dunn etal., 2016; Kanakaris et al., 2015; Boone
et al., 2014; Kleweno et al., 2014). In contrast to some
studies, there was no significant difference between the
clinical outcomes of the two methods, and both methods
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were useful in treating intertrochanteric fractures
(Kleweno et al., 2014; Vaughn et al., 2015; Okcu et al., 2013).
There is still controversy about the magnitude of
postoperative complications such as surgical fixation
failure, the need for hospitalization, and mortality rates
associated with the use of short or long PFN. Our study
aimed to compare the treatment outcomes, perioperative
complications, and the level of satisfaction of patients
treated with eithershortorlong PFN.

Methodology:

In the year 2016-2017, this study was conducted as a
retrospective study on 40 patients aged 50 to 70 years with
intertrochanteric fracture (Type A2 and 31-Ai/ OTA)
referred to Imam Khomeini and Golestan hospitals of
Ahvaz that underwent surgery with short (n=20) or long
(n=20) PFN method. The length of the nail used in the short
PFN group was between 20 and 24 cm and in the long PFN
groupwasbetween 36 and 40 cm (Fig.-1a,b). After collecting
related information from archival files of the hospital,
including demographics (age at surgery and gender) and
clinical (duration of surgery and the amount of bleeding
during surgery), the qualified patients were contacted to
attend the clinic. Proper consents were taken from the
patients underwent clinical examinations including the
lameness and limb shortening under the supervision of an
orthopedic specialist. All patients were evaluated with
radiographicassessment, and the previous graphsrelated to
one year after surgery and also taken during the follow-up
period were also evaluated. Non-union was considered if
there was not complete union within a period of 6 months
after surgery was noticed. Harris Hip Score questionnaire
(HHS) was also used to evaluate and compare the
functional recovery of patients in the two groups. Post-
surgical complications, including surgical failure (Patients
for whom surgical revision was performed as a surgical
failure, and the cause of revision was also recorded), deep
infection (based on the amount of ESR, CRP in the lab tests
during follow-up, limb length discrepancy (LLD, the status
of embolization of patients and the status of walking with
or without auxiliary devices were also taken under
consideration. According to the classification of Harris Hip
Score, the score was considered as "Excellent" (100-90),
"Good" (89-80), "Fair" (79-70), and "Poor" (less than 70).
The amount of bleeding during surgery was calculated
according to the number of blood gases and in a milliliter.
The surgical duration was considered as a skin-to-skin
period in a minute. Inclusion criteria were patients aged 50
to 70 years, passed at least one year of surgery, patients with
intertrochanteric fractures type A1and A2 according to AO
classification. Exclusion criteria were patients with a
history of fractures in the lower limbs, multiple trauma
patients, patients with diabetes, patients with coagulation
problems and addiction to opioids. All the data were
compared between the two groups and the results of the
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Figure 1. A sample of radiographic assessment 6 month after
surgery forlong PFN (a) and short PNF (b)

treatment were evaluated and compared with statistical

tests. Independent t-test and Chi-square test were used to

compare quantitative and qualitative, respectively. Data

were analyzed using SPSS 22 software and the significance

level was considered as p-value<o.05.

Results:

There was no significant difference between the mean age
of the patients in both groups. In both groups, the number
of females was higher than males, but the two groups show
the same trend in the sexual distribution of patients and
there was no significant difference between them. The
number of patients with fracture type 31-A2 OTA was more
than 31-A1 OTA in both groups, but in terms of fracture
type, there was no significant difference between the two
groups. The prevalent of fracture in the left side was more
than the right side in both groups, but even than there was
no significant difference between the distribution of
patients based on the fracture side in both groups (Table-1).

Table-1: Demographic and clinical information short Vs
long PFN groups

Variable ShortPFN  LongPFN  P-value
Age (year) (MeanzSD)  64.07£5.62 6318512  >0.96
Gender Women 12 (60%) 11 (55%) >0.92
(N, %) Men 8 (40%) 9 (45%)

Fracture type OTA 31-A1 5 (25%) 6 (30%) >0.92
(N, %) OTA 31-A2 15 (75%) 14 (70%)

Location Right 6 (30%) 8 (40%) >0.92
(N, %) Left 14 (70%) 12 (60%)

Although the amount of bleeding during surgery in
the short PFN group was lower, there was no statistically
significant difference was evidenced between the two
groups. The duration of surgery in the short PFN group was
significantly lower than the long PFN group (p<o.0001).
The mean duration of the union in the long PFN group was
shorter than the short PFN group, however, the difference
was not found to be statistically significant between these
two groups. Delay union rate was found in three patients in
the short PFN group (15%) and in 2 patients in the long PFN
group (10%). The difference in the incidence of this
complication was not found to be statistically significant
between these two groups. One patient in the short PFN
group (5%), and 3 patients in the long PFN group (15%)
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Table-1: Demographic and clinical information short Vs
long PFN groups

Variable Short PFN  Long PFN  P-value
Blood loss (ml) (M+SD) 71.22424.17 81.63+26.77 >0.071
Operative time (min) (M+SD) 54.07£9.78 81.34%11.43 <0.0001
Union time (month) (M£SD) g.01x2.72  8.14%2.47 >0.28
Delay Union (N, %) 3 (15%) 2 (10%) >0.092
Malunion (N, %) 1 (5%) 3 (15%) >0.088
Nonunion (N, %) 3 (15%) 1 (5%) >0.088
HHS Excellent (N, %) 7 (35%) 5 (25%) >0.16

Good (N, %) 1 (55%) 10 (50%)

Fair (N, %) 1 (5%) 3 (15%)

Poor (N, %) 1 (5%) 2 (10%)

Mean+SD
Complication (N, %)

87.56(Good) 81.22(Good) >0.22

Deep Infection 2 (10%) 1 (5%) >0.08
LLD 1 (5%) o (0%) > 0.001
Ambulatory Status (N, %)
Independent 13 (65%) 16 (80%)  >0.085
with walking aid 5 (25%) 3 (15%)
Non- ambulator 2 (10%) 1 (5%)
Decaesed o (0%) o (0%)
Hospital stay (Day) (M+SD) s5.1+2.97 4.8+2.78 >0.72

were suffered from malunion, but the difference in the
incidence of this complication between the two groups was
notstatistically significant. Three patients in the short PFN
group (15%), and 1 patient in the long PFN group (5%)
experienced failure in the union. Although the rate of
nonunion was reported more frequently in the patients
with short PFN group, the difference in complication was
not statistically significant between these two groups. In
the group treated with long PFN, the number of patients in
the level of excellent and good was superior to short PEN
group, but there was no significant difference between the
distribution of patients based on the classification defined
by the HHS scores. According to the HHS classification, the
mean HHS obtained from both groups was placed in the
"good" level. Although the mean of this score was superior
in the long PFN group, there was no significant difference
between these two groups. Two patients in the short PFN
group (10%) and 1in the long PFN group (5%) reported deep
infection that incidence of this complication was also not
found to differ statistically between the two groups. For a
patient in the short PFN group, infection led to a surgical
revision and other patients improved with medication
therapy. The rate of surgical failure in the short PFN group
(20%) was significantly higher than the long PFN group
(10%). All 6 patients were underwent surgical revision. The
reason for the revision in the short PFN group was 1 case of
deep infection, 1 case of non-union and 2 cases of re-
fracture. The cause of revision in the long PFN group was 1
case of non-union and 1 case of fall and re-fracture, which
was based on the causesand considering that 3 patients had
failed due to re-fracture. Surgical failure in the two groups

Ambient Science, 2019: Vol. 06h(1); 47-51
DOI:10.21276/ambi.2019.06h.1.0al1

due to the low number of cases have not been compared.
Onlyone patientin the short PFN group had LLD less than 2
cm, which was not symptomatic and treated with Heel Lift.
Although patients in long PFN group were more
ambulatory and less dependent on the use of auxiliary
devices, there was no significant difference between these
two groups. No mortality in one year span after surgery was
seen for both the groups. Although patients in the short
PFN group had a longer stay in the hospital, there was no
significant difference between these two groups in terms of
hospitalization time (Table-2).

Discussion:

Our study was aimed to compare the therapeutic outcomes
of using short and long PFN in treatment of
intertrochanteric fracture. Result evidenced for the
amount of bleeding during surgery in the short PFN group
was less, but statistically no difference. But, Dunn et al.
(2016), reported the amount of received blood in the short
nail group was 8.8% (39 ml) which was lower than that of
thelong nail group and thus both the groups were seen to be
statistically differentiated from each other.

We found the duration of surgery in the short PFN
group was significantly lower than the PFN group which
supports the result of Dunn et al. (2016). In our study, the
mean duration of the union in the long PFN group was
shorter than the short PEN group, but the differences were
not statistically significant. The differences in incidence
complications including delayed union, malunion and
nonunion in two groups were not statistically significant.
More orless Dunn et al. (2016)'sresults were consistent with
ourstudyin thisregard.

In the study of Okcu et al. (2013), the union rate was
reported 100% in both groups and it was more than the
reported rate of our study. There was no significant
difference between the distribution of patientsaccording to
the classification defined in the HHS criteria. The mean
functional score for both groups was categorized as "good"
according to the classification of HHS and there was no
significant difference in the mean functional score
between the two groups. Further, Okku et al. (2013), also
reported more or less the same result in this regard. In the
present study, the patients in both groups were had better
functional scores than Okcu et al. (2013), which may be due
to the higher age of patients and relationship between
functional score and age of patients (67 to 95 years) in their
studyas compared to the present one.

There was no significant difference between the two
groups regarding the incidence of deep infection was
evidenced. In a study by Okcu et al. (2013), only one patient
(6.7%) had a deep infection in the short PFN group, which
was less than the observed rate in the study.

There was no significant difference in the rate of
surgical failure due to complications in both groups. In the
study of Okcu et al. (2013), only two patients (13.33%) in the
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short PFN group had undergone a surgical revision due to
deep infection, and the rate of surgical revision in their
study was less than the present study, but the similarity of
the two studies was further incremented in the number of
revision in the short PFN group.

In the study of Kleweno et al. (2014) a comparison was
made on the outcomes of short and long CMN methods, 7
patients (3.2%) in the CMN group and 12 patients (3.5%) in
the long CMN group reported surgical failure and major
revision and nail reduction were performed for them. The
reasons for the revision were AVN (avascular necrosis),
femoral head, advanced arthritis, screw breakage, and LLD.
The rate of surgical revision in the Kleweno et al. (2014)'s
study was lower than that the present study, but the
similarity of two studieswas a higher numberof revisionsin
the short nail group. In the study of Dunn et al. (2016), the
rate of surgical revision in the short CMN group was 5% and
in the long CMN group was 3.8%, which did not differ
significantly. The rate of surgical revision in the Dunn et al.
(2016)'s study was lower than that observed in the present
study, but the similarity of the two studies was the higher
number of revision in the short nail group. In the study of
Vaughn et al. (2015), surgical failure in the short CMN
group was 5% and in the CMN group was 6.2% (statistically
no difference), which was less than the reported failure rate
in the present study, but similarity of two studies was a
higher number of surgical failure in the short nail group. In
the study of Krigbaum et al. (2016), the failure rate within 1
year after surgery was not significantly different in both
longand short CMN groups.

In our study, none of the patients in either group had
died of death but Okcu et al. (2013), reported the mortality
rate in the short PFN group as 17% and in the long PFN
group as 18%, but it did not show any statistical differences.
The mortality rate in the study of Okcu et al. (2013) was
greater than the present study, which may be due to the
older age group of patients (67 to 95 years) in their study.
Hospitalization time for our study and Krigbaum et al.
(2016) both were not found to differ statistically between
the twolongand short CMN groups.

Conclusively our results evidenced that the two short
and long PFN treatment methods did not significantly
differ in terms of functional improvement, the incidence of
complications, and hospitalization duration, and both
methods could be used as a convenient and useful method
for treating intertrochanteric fractures. However, due to
complications during surgery, including surgical bleeding
and short duration of operation in the short PFN group,
this method can be fruitful in patients with higher
anesthetic risk or with more coagulation disordersand also
due to the shorter PFN is more economical where this is
important, thisapproach can be favored by the long PFN.
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