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ABSTRACT: Intertrochantric femoral fractures are common among older age group and are 

associated with substantial morbidity and mortality a wide variety of treatment modalities are 

available for the management and many author have reported that intramedullary devices such as 

PFN are biomechanically stronger and rigid compared to extramedullary device. PFN also showed 

more number of post-operative complications like implant failures screw cutout in case of unstable 

intertrochantric fractures To improvise in 2003 AO/ASIF introduced PFNA (Antirotation system). 

This study was conducted to understand and analyze the advantages of PFNA over PFN in the 

management of unstable intertrochantric fractures at Sanjay Gandhi Institute of Trauma and 

Orthopedics Bangalore between 2011 to 2013. In all the cases pre-operative and post-operative 

clinical evaluation radiological evaluation, assessment regarding operative time blood loss 

fluoroscopy time, time for fracture union post-operative complication are also noted clinical results 

were evaluated using Harris Hip score The results showed PFNA has better rotation stability with 

single screw and better functional outcome in treating unstable intertrochantric fractures when 

compared to PFN. 

KEYWORDS: Unstable Intretrochantric femoral fractures, proximal Femoral Nail (PFN), Proximal 

Femoral Nail Antirotation (PFNA), Innovative single helical screw, Screw cutout. 

 

INTRODUCTION: Intertrochantric fractures are the most frequently operated fractures and has the 

highest mortality and morbidity rates.1 More than 20000 fractures occurs every year, and the 

incidence is expected to double by year 2020.2 A wide modalities of treatment are available for the 

management of these fractures, In olden days these fractures were treated conservatively with lot of 

complications, To decrease the complication rate internal fixation was done.1 Unstable 

intertrochantric fracture are difficult treat.3 Intramedullary devices such as PFN are biomechanically 

stronger and more rigid compared to extramedullary devices such as DHS.4 PFN also has showed 

more number of post-operative complications, like implant failures, screws cut out, in case of 

unstable intertrochantric fractures.5 To improvise in 2003 AO/ASIF introduced PFNA (Antirotation 

system). PFNA claimed better rotation, and angular stability with single screw and better functional 

outcome in treating unstable intertrochantric fractures when compared to PFN.6  

In the present study an effort was made to understand and analyze the advantages of PFNA 

over PFN in the management of unstable intertrochantric fractures.  

 

MATERIALS & METHODS: This study was conducted in a tertiary care center Sanjay Gandhi Institute 

of Trauma and Orthopedics Bangalore 2011to 2013, A total of 88 cases (54 males & 34 Females) were 

included in the study group with age group between 60 and 80 years patients were informed about 

the study in all respect and informed consent was taken from each patient. Patients with acute 
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unilateral, non-pathological, unstable fractures (Evan’s classification) without any co-morbidity were 

included in the study. Fractures with identical geometric pattern were divided into two groups each 

having 44 one was treated with PFNA and other was treated with regular PFN. All fractures were 

fixed by closed reduction and internal fixation on fracture table under fluoroscopic control. A 

standard post-operative protocol was maintained which included partial weight bearing for 2months, 

and assisted weight bearing for another 1 months with calcium and vitamin D supplementation. Post-

operative follow up done at 4-6 week intervals for a period up to 24 months. In all cases 

antithrombotic prophylaxis was administered using low molecular weight heparin for 3-5 days and 

antibiotic prophylaxis was administered in peri -operative period. Radiograph of the affected hip 

were obtained in AP and medial and lateral planes to assess the post-operative fracture reduction. In 

all the cases assessment also done regarding operative time, blood loss, fluoroscopy time , time for 

fracture union, post-operative complications, limb length discrepancy, pre and post-surgical 

ambulatory status.  

The quality of fracture reduction was graded as good and acceptable, (5-10degvarus /valgus 

and anti-version/retroversion maintaining neck shaft angle) poor (> 10deg varus /valgus and anti-

version /retroversion not maintaining the neck shaft angle) other parameters like Singh index, Tip 

apex distance, Screw placement were also noted. The position of PFN Antirotation was graded as 

good if the blade was placed into the lower half of the neck AP view, and centrally on a lateral view 

and if nail does not protrude outside the greater trochanter. The clinical results were assessed using 

Harris hip score, Harris hip score were categorized as excellent (91-100points) good (81-90points) 

fair (71-80points) and poor (<70points). Radiographs of the affected hip were obtained in the AP and 

lateral views at each follow up visit. And any change in the position of the implant, and the extent 

fracture union were noted fracture were judged to be healed radio graphically if bridging callus was 

evident on 3-4 cortices as noted on two views.  

 

RESULTS: Out of 88 total cases 80 patients (50 males and 30 females) were available evaluation and 

8 of them lost follow up. The mean operative time in PFNA was 50 minutes, Whereas 80minutes in 

PFN, mean blood loss in case of PFNA is 110ml, Where as in PFN is 150ml, The mean fluoroscopy time 

in PFNA is 4 min, In PFN it is 8min, The time of union in PFNA group is 12weeks, In PFN group it is 14 

weeks.  

Post-operative complication in PFNA group 2 cases of superficial infection was noted, which 

were resolved with injectable antibiotics. In case of PFN group 2 cases of superficial infection and 

2cases of deep infection were noted, Which required wound debridement, One case screw cut out Z 

effect was noted, One case of broken nail at distal locking site, and One case of broken distal locking 

screw was noted. Limb length discrepancy was noted in two cases of PFNA, Whereas 6 cases were 

noted in PFN, In post-operative ambulation 30(80%) cases gained pre injury ambulatory status 

within 2weeks and remaining 10 cases (20%) gained in another 8weeks, Where as in PFN 20cases 

group (50%) gained pre injury ambulatory status within 2 weeks, and another 20cases (50%) gained 

in another 8 weeks, 4 cases had abductor lurch.  

Regarding functional outcome Harris hip score was used , In PFNA group 36 cases (90%) 

showed excellent results 4 cases (10%) showed good results, Where as in PFN group 30cases (75%) 

showed excellent results, 8 cases (20%) showed good results and 2 cases (5%) showed poor results.  
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DISCUSSION: The aim of the study was to compare the functional outcome of the patient having 

unstable intertrochantric fractures treated by two different methods of intramedullary fixation PFNA 

and PFN. Intramedullary nails act as internal splints and helps in indirect healing these devices 

causes minimal trauma to the vascular supply of the bone.7 To improve the rotational and angular 

stability using a single element the AO/ASIF group came out with PFNA in 2003.6 Study showed less 

operative time, less blood loss, less fluoroscopy time, less complication rate, good post-operative 

ambulatory status, better Harris hip score, with PFNA.6  

The innovative helical blade design provides better compaction of cancellous bone, there will 

be increased contact area between implant and the femoral head, better hold on both compact bone 

and cancellous bone.8 PFNA improves the fixation stability by decreasing reaming of the bone stock 

which will be done in PFN.9 There is no need of another de-rotation screw and it has been 

biomechanically proven to have better purchase in osteoporotic bones.10  

Biomechanically PFNA has greater resistance to cut out better rotational stability achieved 

with one single element large surface and increased core diameter guarantee the maximum 

compaction and optimal hold in bone.11 It has showed improved resistance to varus collapse 

resistance to femoral head rotation, longer fatigue life.12 The 11.0mm helical blade reduces the 

amount bone removed in the neck.9 The tip of the PFNA is flexible which reduces the stress on the 

bone at the tip and therefore, there will be less implant failure (distal nail breakage and distal locking 

screw breakage).13  

In PFN 2 screws are used for the neck the larger screw is the lag screw to take the load. 

Smaller screw for rotation stability if the length of smaller screw increases vertical force increases 

and induces the cutout causing effect (Z-effect), or reverse Z effect.14 Cut out rates of PFN screws is 

between 0.6-0.8%.15  

 

 
 

Helical blade: Impaction causes bone compaction Retards rotation & prevents varus collapse. 
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RESULTS: 

 

 PFNA PFN 

Number 40 40 

Mean operative time 50 min 80min 

Mean blood loss 110ml 150ml 

Mean fluoroscopy time 4min 8min 

Time of union 12weeks 14weeks 

Post-operative complications 2 superficial infection 2 sup &2 deep infection 

Limb length shortening 2 6 

Post-operative ambulation 
90% gained pre injury 

ambulatory status 

75% gained the pre injury 

ambulatory status 

Table 1 

 

 

Preoperative Postoperative 

Follow up at 3 month 

 

Z effect 
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HARRIS HIP SCORE: 

 

      
  

 

 

CONCLUSION: In PFNA there is no need of another derotation screw, Innovative helical blade design 

provides better hold on both compact and cancellous bone, Increases contact area between and 

femoral head improve stability and less incidence of screw cutout in case of unstable intertrochantric 

fractures.  

Our study showed PFNA is better implant then PFN in treating unstable intertrochantric 

fractures.  
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