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Abstract

Management of pertrochanteric fractures has been evolving since operative treatment started in
orthopedics. The search for ideal implant is a continuous process. This study aims to assess the functional
outcome of pertrochanteric fractures following osteosynthesis with PFNA. We followed up 118 cases sub
classified into two groups based on Singhs Index with mean follow up of 20 months. The mean age was
68.6 years. The mean operation time was 36.5 minutes (range 24 — 70 minutes) and mean blood loss was
220 ml. 57 patients had varies co morbid conditions which needed special attention and multidisciplinary
approach. The overall functional outcome according to Modified Harris Hip score was 90 patients and
excellent outcome (score 90-100), 17 patients had good results (score 80- 90), 5 had fair outcome (score
70-80) and 6 had poor outcome (Score < 70).102 (87%) patients returned to prefracture state and were
satisfied. We also report 2 rare complications. Overall PFNA gives good to excellent result in 90% of
pertrochanteric fractures and easy to replicate even by a relatively inexperienced surgeon.
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Introduction
Management of pertrochanteric fractures has been evolving since operative treatment started
in orthopedics. As the adage goes “man is born through the pelvis and dies because of broken
hip bone “, however a lot of advances have been made in the treatment of these fractures
primarily due to the work done by the AO group. Massie [ in his article said operative
management of trochanteric fractures began in 1950. [ Extra medullary implants were first
used and the Dynamic hip screw (DHS) became the gold standard, but in unstable fractures
implant failure were a common occurrence as emphasized by Davis @ et al. and thus
intramedullary implants were favored more so in unstable fractures 1. Mathew E! in 2006
mentioned that the first cephallomedullary nailing was done in 1967 and the nail used was
Zickel nail which had a slot in the proximal part to enable to pass a screw into neck of femur
B, The Gamma nail later became popular as developments in designs improved. The earlier
designs used single large screws with large diameter but had higher incidence of fractures
hence was later replaced by two small diameter screws as mentioned by George K Kouvidis
MThus proximal femoral nail was thus born and it became the favored implant and still
continues to hold sway. The problem with the 2 screw design was initially highlighted in series
of experimental studies in simulated conditions by Eric Strauss 1 where the investigators
demonstrated what they called the Z affect where the 2 screws migrated. Thus the search for
ideal implant that can be used for pertrochanteric fractures, stable and unstable across all age
groups continued till the AO group introduced the PFNA or proximal femoral nail antirotation
in which compression at fracture site and antirotation is achieved by single helical blade in a
slot.
This study was undertaken to assess the functional outcome of pertrochanteric fractures fixed
with PFNA above the age of 40 years. We analysed the failure of implant taking into
consideration the union of fracture looking for varus collapse and cut through of helical blade
which are indicators of poor results. We also sub classified the patient into two groups based
on Singhs index into severe osteoporosis with score less than or equal to 3 and another group
with score above 3 and hypothesized that the failure rate in patients with severe osteoporosis
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was likely to be higher as compared to the other group. All
patients above the age of 40 with pertrochanteric fractures
fixed with PFNA in the study period of 2 years were included
in the study. Open fractures were excluded, patients with
suspected malignancy or proven malignancy were also
excluded. The individual variables like age, sex, medical co
morbidities were documented and the Singhs index and other
radiological parameters like fracture classification and union,
varus collapse, neck shaft angle were noted and verified by
two independent observers. On follow up the fracture union
clinical and radiological were note and the functional outcome
was noted as return to prefracture state.

Method

On arrival in the emergency room, resusciatation and
preliminary assessment was completed. The history noted,
xray taken and the classification of fracture according to AO
system and the patient was admitted after preliminary
investigation with skin traction. The patients we subclassified
based on Singh index based on opposite side hip trabecular
pattern by two observers. As most cases were elderly patients
presurgical work up by a cardiologist, pulmonologist and
physician to control diabetic mellitus, hypertension and other
co morbidities. After anesthetic clearance, the patient was
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taken up for elective surgery under spinal and /or epidural.
The patient was operated by a senior surgeon on fracture table
and image guidance. The nail was passed after reduction and
the blade screw hammered in after determining the
appropriate length preferably central or slightly inferior in
position in the neck, one distal locking bolt was put in all
cases. Postoperative management was patient depended, all
patients were made to sit up with feet dangling by the side of
bed next day. Patients were allowed toe touch walking with
walker after suture removal depending on the cognitive
function and cooperation of the care givers except in young
patient who were allowed toe touch immediately. The patients
were followed up on routine bases till union.

Results

There were total of 129 cases 11 lost to follow up or died
hence the total number followed up was 118 over a period of
3 years. Mean follow up was 20 months (range 9 - 36
months). 73 females (Age 49- 86) and 45 males (Age 46 - 92).
The mean age was 68.6 years (46 - 92 years) The fractures
were classified according to AO classification (Table 1) into
various subtypes. The fractures were subclassified into two
groups based on Singhs index into osteoporotic less than 3
score and more than 3 score as not osteoporotic (Table 1)

Table 1: The fractures were subclassified into two groups based on Singhs index into osteoporotic less than 3 score and more than 3 score as not
osteoporotic

R Singh Index >3 | Singh Index <3
AO Classification | NO. | Male | Female M E M F
31A1.2 20 4 16 4 12 0 4
31A1.3 25 7 18 5 10 2 8
31A2.2 23 9 14 2 5 7 9
31A2.3 31 16 15 8 5 8 10
31A3.1 12 5 7 1 2 4 5
31A3.2 3 2 1 2 0 0 1
31A3.3 4 2 2 1 1 1 1

The mean operation time was 36.5 minutes (range 24 — 70
minutes) and mean blood loss was 220 ml. Out of the 118
patients 105 patients had the blade screw placed central or
inferior and 13 patients screw was slightly superior. 8 out of
the central or inferior placed blade screw had further
migration and 3 had cut out and failure of fixation needing
revision. & 8 out of the 13 patients with superior placement
had further superior migration and 3 had cut out and failure of
implant. Out of the 118 patients 57 (34 Females & 23 Males)
were hypertensive. 19 of the 57 were on 2 or more
antihypertensive drugs. 32 (17 Females & 15 Males) out of
118 had diabetic mellitus. 27 (12 Females & 15 Males) were
diabetic and hypertensive. 26 patients (11 Females & 15

Males) had history of coronary artery disease (CAD) with 18
patients on single antiplatelet and 8 patients on dual
antiplatelet. Total of 9 patients had history of cerebrovascular
accident (CVA). 39 patients had Chronic obstructive
pulmonary disease (COPD) and 11 patients out of 39 had
severe restriction of FeV1 >30% and 9 patients had chronic
kidney disease (CKD) serum creatinine > 1.5 mg%. We had
62 (Female 39 & Males 23) patients with Singhs index less
than 3 and 56 (Females 34 & Males 22) more than 3
respectively. It was noted that the 18 patients out of 39 who
were diagnosed to have COPD had Singhs Index less than 3
(relative risk RR 0.83 95% CI 0.46- 0.55).
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Chart 1: Co -Morbid Diseases
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Out of 118 cases 11 case had varus collapse but 5 of them
went on to union and good function while 6 had cut out and
failure of implant needing revision. Out of the 56 cases with
Singhs index more than 3, 6 cases had varus collapse and 2
had cut out while out of the 62 cases with singhs index less
than 3, 7 cases had varus collapse and 4 had cut out with
(relative risk RR 1.1 95% CI 0.10- 0.11). The overall
functional outcome according to Modified Harris Hip score
was 90 patients and excellent outcome (score 90-100), 17
patients had good results (score 80- 90), 5 had fair outcome
(score 70-80) and 6 had poor outcome (Score < 70).102
(87%) patients returned to prefracture state and were satisfied

Discussion

Ours is a tertiary level government hospital in south India a
referral center. We had total of 118 patients operated for per
trochanteric fractures, 73 female and 45 males. Mean age was
68.7 years. Most of our patients come from lower
socioeconomic class. To the best of our knowledge there is no
published literature on Singhs index in trochanteric fractures
and associated complications based on the subclassification
into osteoporotic and nonosteoporotic groups. Dual-energy X-
ray absorptiometry (DEXA) is the gold standard in
determining the bone mineral density (BMD) at the hip and
spine. But in places were DEXA is not freely available or is
relatively expensive as in our case due to the additional cost
and logistical problems, singhs index is an alternative tool to
assess osteoporosis and subgroup classification and analysis
(61, Zhenyu Liu in their paper concluded that a combination of
Osteoporosis self - Assessment tool for Asians (OSTA) plus
singhs index could be a clinical alternate to assess risk of
osteoporosis and associated fractures 1. Osteoporosis is a
public health problem particularly in women after menopause,
this could be due to hormonal changes associated with
menopause poor bone mineral density prior to menopause and
inadequate supplementation due to economic condition.
Severe osteoporosis leads to hip fractures with minor trauma
in elderly and as the adage goes, leads to overall deterioration
of health and ultimate demise of patient. Osteoporosis also
leads to implant failure due to poor bone stock decreases
anchorage, delayed fracture healing, delayed mobilization
hence more complications like longer hospital stay and
increasing health cost. In the present study there was no
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significant difference number of patients in both arms 62
osteoporotic and 56 non osteoporotic. But the incidence of
comminuted fractures (31 A2.2, 31A2.3 and 31A3.3) were
higher in osteoporotic group 34 and 22 respectively (Table 1).
This could be due to poor bone quality leading to
comminution even with minimal trauma. (RR 1.55 Cl 95%
0.28-0.186). Pertrochanteric fractures are essentially fracture
of the elderly with mean age of 68.6 as in the present study,
hence associated with various co morbidities. 57 (48%)
patients in the present study had one or more lifestyle diseases
with hypertension accounting for most number of cases. This
could be due to the fact that our hospital is a referral center
hence patients with co morbidities may be referred while
others may be operated in the periphery. The approach to
these patients is multidisciplinary and based on risk to benefit
assessment. All diabetic patients were managed with insulin
preop and 4 to 6 weeks post op. It was noted that the 18
(46.15%) patients out of 39 who were diagnosed to have
COPD had Singhs Index less than 3 (relative risk RR 0.83
95% CI 0.46- 0.55) this is comparable to systematic review by
Graat -Verboom [l Graat- Verboom et al.in a systematic
review of 13 studies involving 775 COPD patients reported an
overall prevalence of osteoporosis of 35.1% (range 9-69%)
and osteopenia of 38.4% (range 27-67%). This could be due
to poor nutrition, vitamin D deficiency, and poor skeletal
muscle function, lack of activity due to poor effort tolerance,
hypogonadism, systemic inflammation and chronic steroid
use. Placement of blade screw should be ideally central that is
the recommendation but there is also another school of
thought that states that inferior placement is better in
posteromedial comminution that negates the deforming forces
in posteromedial comminution and cut out as studied by Lee
et al. (8 in our study 105 patients had screws placed central or
inferior and 13 slightly superior, 8 out of the 13 placed
superior had further migration and 3 cut out. The overall
fixation failure rate in trochanteric fractures is 5-8%
according to different studies [°1. There were cases of back out
of blade screws associated varus collapse Fig 2. Out of the 11
cases with varus collapse 5 went to union with good to
excellent (Harris Hip score) function despite neck shaft angle
being less than 118 degree, while 6 cases (Fig 3) had cut out 2
FIG 2

A B.

Fig 2A: Back out of central placed screw with varus collapse B& C: Back out of inferior placed screw with varus collapse.

in non-osteoporotic group and 4 in osteoporotic group. Our
experience is that the failure rates are more in cases of lateral
wall blow out, subtrochanteric extension, coronal split and

reverse oblique fractures with proximal extension into greater
trochanter.

~ 584~


http://www.orthopaper.com/

International Journal of Orthopaedics Sciences
0 ¥

Www.orthopaper.com

Fig 3: Reverse oblique fracture with lateral wall blow out, anatomical reduction and inferior place blade screw due to posteromedial
comminution after wiring, cut out of implant after 4 weeks needing revision with DCS

The overall functional outcome according to Modified Harris
Hip score was 90(76.2%) (Fig 4). patients had excellent
outcome (score 90-100), 17(14.4%) patients had good results
(score 80- 90), 5(4.2%) had fair outcome (score 70-80) and
6(5.08%) had poor outcome (Score < 70).102 (87%) patients
returned to prefracture state and were satisfied. [' ™ This is
comparable to the metaanalysis by Zhengan et who in their
metaanlysis said the findings support the superiority of PFNA
over other treatments for intertrochanteric femoral fracture.
PFENA treatment results in the lowest amount of blood loss
and the shortest operation time. This study is also comparable

to the study by Harshwardhan were the mean age of the
patients was 70.83 years of age and mean time of surgery was
38.2 minutes. The mean amount of blood loss in surgery was
110.8 ml. In implant related complications, 2 patients had cut
out and 1 patient had pull - out of the implant. Functional
results according to modified Harris hip scores was found to
be excellent in 8 (30%) patients, good in 12 (40%) patients,
fair in 7 (20%) patients and poor in 3 (10%) patients. The
mean operation time of 36.5 minutes and blood loss of 220 mli
is comparable to most metaanalysis [*2],

Fig 4: Anatomical reduction, wiring of reverse oblique fracture 31A3.1 and nailing went on to unite and excellent function. Patient able to squat
and perform all activities.

Rare complications, we bring to your notice some of the very
rare complications not reported in any papers we researched.

Blade screws missing the nail: (Fig:5) this happened in a
male patients were the blade screws missed the nail and was
not recognized during surgery, but noticed in the immediate

post op period and was advised immediate revision, which the
patient refused. He had implant failure varus collapse but
excellent function with short limp gait could squat and
perform all activities and returned to preoperative state.

Fig 5: Blade screw missing nail
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Fracture of impaction: (Fig 6) this was noticed during
impaction of blade screw in a healthy male of 51 years with
Singhs index 6. During impaction we noticed osteochondral
fracture of the head. This was noticed in Carm image, no
further impaction done the fracture was close to fovea went
on to heal uneventfully possibly as it was non weight bearing
area

-

Fig 6: Fracture of impaction close to fovea

Conclusion

PFNA is a reliable implant in pertrochanteric fracture with
good to excellent results in nearly 90% of patients with very
short operating time and blood loss. Easy to replicate even by
a relatively inexperienced surgeon after having achieved good
reduction. The key point is to achieve anatomical reduction
before introducing the nail. It allows early weight bearing in
stable fractures and early mobilization in elderly due to
minimal post op pain.
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