
       Revista Cuban    Revista Cubana de Ortopedia y Traumatología. 2023;37(2):e647 

 

  

 

1 

  Esta obra está bajo una licencia  https://creativecom m ons.org/licenses/b y - nc/4.0/deed.es_E S 
  

Original article 

 

Radiological and functional outcome of PFN A2 in treatment  

of intertrochanteric fractures in elderly patients 

Resultado radiológico y funcional del PFN A2 en el tratamiento  

de fracturas intertrocantéricas en pacientes ancianos 

 

Harish Mahesan1 https://orcid.org/0000-0002-3018-5005  

Prem Kotian1 https://orcid.org/0000-0001-7976-0640  

Rajendra Annappa1 https://orcid.org/0000-0002-2604-3709  

Keerthan Ranga Nayak1 https://orcid.org/0000-0002-8881-4599  

Samarth Thakkar1 https://orcid.org/0000-0002-6096-9337  

Harshit Bhaskar Shetty1 https://orcid.org/0000-0001-5742-7222       

 

1Kasturba Medical College, Mangalore. Manipal Academy of Higher Education 

(MAHE). Manipal, Karnataka, India. 

 

*Corresponding author: prem.kotian@manipal.edu  

 

ABSTRACT 

Introduction: Intertrochanteric fracture is one of the most common fracture 

seen in elderly age group. Intramedullary fixation achieves stable fixation. 

This study was done to find out outcomes with PFNA2, with an objective of 

finding significance of various radiological parameters. 

Methods: Forty-three patients were included who underwent closed reduction 

and PFNA2 fixation. They were followed up at 1month, 3months, 6months and 

1 year postoperatively and tip apex distance, Cleveland index, parkers ratio, 

nail protrusion height, and neck shaft angle were calculated. Statistical 

correlation of each parameter with complications such as helical blade cut 

out and back out was derived. 

Results: Tip apex distance and Cleveland index was found to influence the 

position of screw and thereby the final outcome. No statistical correlation was 
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derived between Parkers ratio, neck shaft angle and nail protrusion height 

with the complications. Functional outcome as calculated by Harris hip score 

was found to be satisfactory in most of the patients. There was only negligible 

mean loss of functional outcome postoperatively as calculated with parkers 

mobility score 

Conclusion: PFNA2 confirms to be stable fixation for both stable and unstable 

intertrochanteric fracture with fewer complication and good functional 

outcome in short period of time. 

Keywords: PFNA2; intertrochanteric fractures; Cleveland index; Tip-apex 

distance. 

 

RESUMEN 

Introducción: La fractura intertrocantérica es una de las fracturas más 

comunes observadas en el grupo de edad avanzada. La fijación intramedular 

logra una fijación estable. Este estudio se realizó para conocer los resultados 

con PFNA2, con el objetivo de encontrar significación de varios parámetros 

radiológicos. 

Métodos: Se incluyeron 43 pacientes sometidos a reducción cerrada y fijación 

PFN A2. Se realizó un seguimiento a 1 mes, 3 meses, 6 meses y 1 año después 

de la operación y se calculó la distancia del vértice de la punta, el índice de 

Cleveland, la proporción de Parker, la altura de la protuberancia del clavo y 

el ángulo del eje del cuello. Se derivó la correlación estadística de cada 

parámetro con complicaciones como el corte de la hoja helicoidal y el 

retroceso. 

Resultados: Se encontró que la distancia del vértice de la punta y el índice de 

Cleveland influyen en la posición del tornillo y, por lo tanto, en el resultado 

final. No se obtuvo correlación estadística entre la proporción de Parkers, el 

ángulo del eje del cuello y la altura de la protuberancia del clavo con las 

complicaciones. Se encontró que el resultado funcional calculado por el 

puntaje de cadera de Harris fue satisfactorio en la mayoría de los pacientes. 

Solo hubo una pérdida media insignificante de resultado funcional después de 

la operación, según se calcula con la puntuación de movilidad de Parker. 

Conclusión: PFN A2 confirma ser una fijación estable para las fracturas 

intertrocantéricas estables e inestables con menos complicaciones y buen 

resultado funcional en corto período de tiempo. 

Palabras claves: PFNA2; fracturas intertrocantéricas; índice de Cleveland; 

distancia punta-ápice. 

 



       Revista Cuban    Revista Cubana de Ortopedia y Traumatología. 2023;37(2):e647 

 

  

 

3 

  Esta obra está bajo una licencia  https://creativecom m ons.org/licenses/b y - nc/4.0/deed.es_E S 
  

 

Recibido: 16/10/2022 

Aceptado: 25/04/2023 

 

 

Introduction 

Intertrochanteric fracture is the extracapsular proximal femur fracture 

between greater and lesser trochanter, which is commonly seen in elderly age 

group because of osteoporosis. The aim of treatment being achieving stability 

of fracture and early mobilisation, various treatment options was tried from 

extramedullary to intramedullary fixation.(1) 

Treatment of proximal femur fractures continues to be major challenge, 

because of osteoporosis in elderly.(2) Initially, Dynamic Hip Screw (DHS) was 

considered as stable fixation for all intertrochanteric fractures. Later with 

better understanding of biomechanics, DHS was preferred only for stable 

intertrochanteric fractures, based on the controlled collapse at the fracture 

site. 

In case of unstable intertrochanteric fracture, Proximal femoral nail is better 

fixation to DHS alone, because of short lever arm that resists the bending 

force.(3,4) DHS can’t be used alone and will require additional stabilisation 

with either trochanteric stabilisation plate or SS wire.(5) 

Although proximal femoral nail (PFN) is superior to extramedullary implants, 

complications such as screw cut out, back out continued to exist. This was 

overcome with the advent of PFN A, as the helical blade system cuts through 

the cancellous bone and provides better anchoring, especially in case of 

osteoporosis.(6) 

In the attempt to attain stable fixation, advancement in fixation methods 

continued starting from DHS to present day PFNA2 and InterTAN nail. Although 

there has been an increase in PFNA2 fixation over last decade, not much has 

been researched about the various parameters helpful in attaining stable 

fixation and overall results following usage of PFNA2. 

 

 

Methods 

This was a prospective study included 43 patients who presented with 

intertrochanteric fracture. All the patients with intertrochanteric fracture, 
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treated with closed reduction and PFNA2 fixation in a tertiary care centre 

were included in the study.  

Fractures with subtrochanteric extension, previous implants in injured hip, 

pathological fracture and age < 65 years were not included in the study. 

Patients underwent preoperative workup and x-rays at standardised distance. 

Based on AO classifications 12 patients belong to type A1 (stable) and 29 

patients belong to type A2, A3 (unstable). All the patients underwent surgery 

within 7 days, based on their general condition. 

The patients underwent closed reduction and PFNA2 fixation by experienced 

surgeons. Surgery was done under spinal anaesthesia, in fracture table. 

Fracture was reduced with the help of fluoroscopic imaging. Incision of size 

5cm was made proximal to greater trochanter. Entry point was made 5mm 

medial to greater trochanter for all the patients with the help of awl and 

guide wire was passed. After reaming the entry point, long (16 patients)/short 

PFNA2 (24 patients) was used in the study, since both long and short nail 

behaved biomechanically similar.(7,8) Distal locking was done in static/ 

dynamic mode which was decided based on the fracture pattern. 

Postoperatively rehabilitation was started on day1 and weight bearing 

mobilisation was started from 1 week to 4 weeks postoperatively, depending 

on fracture fixation. Patient was followed up at 1 month, 3 months, 6 months 

and 1-year, functional outcome was studied using Harris hip score and 

Parker’s score. 

 

- Quality of reduction was assessed by  

 Tip-apex Distance (fig.1) 

 Cleveland index (fig.2) 

 Parkers Ratio (PR) 

 Nail Protrusion Height (NPH) 

 Neck shaft angle and its significance in assessing for 

complications was established 
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Fig. 1 - Image showing Parkers ratio and NPH calculation. 

 

 

Fig. 2 - In AP & lateral view, femoral head split into 3 equal quadrants & position of 

tip of helical blade was determined. 
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Data analysis was done by chi square test and Fischer exact test. Statistical 

analysis was done using SPSS res 17.0. It was decided that, p value less than 

0.05 shall be considered significant.  

 

 

Results 

Out of 43 patients included studied, 2 patients died during the follow up. 

Average age of the patients was 72 years. Based on the AO classification 

system, 12 patients had stable (A1) and 29 patients had unstable fracture 

pattern (A2,3). About 80 % of the patients have grade III or below 

osteoporosis, as per Singh’s index. The mean duration for the surgery was 

30.20 mins, with mean blood loss as 51 ± 23 ml. The average hospital stay was 

6.31 ± 0.734 days. Out of 41 patients operated, 4 complications were noted, 

Screw backout in 1, cut out in 2 and absent radiological union in 1 patient 

(table 1). 

 

Table 1 - Demographic characteristics 

Characteristics Parameters Value 

Sex 
Male 

Female 

15 (36.58%) 

26 (63.414%) 

Mean Age 72±345 years 

Fracture type 

Stable (A1) 

Unstable (A2, 

A3) 

12 (29.268%) 

29 (70.731%) 

Singh’s 

Osteoporosis Index 

Grade I 

Grade II 

Grade III 

Grade IV 

Grade V 

8 (19.512%) 

17 (41.463%) 

8 (19.51%) 

6 (14.63%) 

2 (4.878%) 

Mean surgical time 30.20 minutes 

Mean blood loss 51±23 ml 

Average hospital stays 6.31±734 days 

 

Functional outcome 

Mean modified Harris hip score of 41 patients was 71. Out of the 9 patients 

with poor functional outcome, 3patients had preoperative functional score by 

itself less than 70. Considering the same, Parkers mobility score was 

calculated preop and postop. Average preop parker’s score was 5.8 against 

average postop parker’s score at the end of 6 months follow up 5.6. Hence, 

postoperative functional score is comparable to baseline score, indicating that 

there is only negligible mean loss of function seen post PFNA2 fixation. 
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Radiological outcome 

The average TAD was found to be 25mm +/- 4.7mm. Out of 41 patients, 10 

patients had TAD not within the range of 20-30mm, of which 4 patients 

developed implant related complications. Thus, a positive correlation was 

established between TAD and implant related complication by Fischer exact 

test with p value as 0.024. Seventy five percent of patients had Cleveland 

index 5(centre centre) or 8(inferior centre) (fig. 3). Out of the 10 patients 

with suboptimal Cleveland index, 3 of them continued to develop implant 

related complication, establishing a statistical correlation by Fischer exact 

test (p = 0.024) (Table 2). 

 

 

Fig. 3 - A. post op x ray showing Cleveland index as 6 and TAD more than 30mm; B. 

1-month postoperative x ray of same patient showing Cleveland index as 3; C. 3 

months follow up showing screw cut out. 

 

Table 2 - Patients in each group of the studied parameter 

Tip apex distance 

 <20mm 

 20-30mm 

 >30mm 

 

5 

24 

12 

Cleveland index 

 Optimal position (5&8) 

 Suboptimal position 

(1,2,3,4,6,7,9) 

 

31 

10 

Parkers ratio 

 <50 

 >50 

 

27 

14 

Nail potrusion height 

 0-5mm 

 >5mm 

 

36 

5 

Neck shaft angle  
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 <5 

 5-10 

 >10 

8 

30 

3 

 

Although parkers ratio was correlating with the Cleveland index, it wasn’t 

found to be a reliable indicator of Implant related complications. Patients 

with parkers ratio less than 50 % and Cleveland index as 8, were found to have 

good functional outcome. 

Most of the patients had nail protrusion height less than 5 mm. out of the 5 

patients, none of them developed complications/poor functional outcome. 

Similarly, on comparing neck shaft angle with the normal side, a variation of 

more than 10° was noted only in 3 patients. However, they continued to have 

fair-good functional outcome (fig. 4).  

 

 

Fig. 4 - Postoperative complications with PFNA2 in our study: A. screw cutout with 

varus malunion; B. screw cutout with non-union; C. broken implant with non-union; 

D. backed out screw. 
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Discussion 

PFNA2 is preferred implant design for fixation in intertrochanteric 

fractures. Many studies in literature have shown consistent results with 

this implant. PFNA2 design provides better resistance against varus 

collapse and rotational stress. We studied clinical and radiological 

outcomes in fractures fixed with PFNA2.  

Clinical and functional outcomes comparing different implant designs are 

available in literature suggesting better outcomes with PFNA2 design and 

lesser implant failure with PFNA2. Although intertrochanteric fractures 

have been wide prevalent fracture and various fixation methods have 

been used in the past, intramedullary nailing has been proven to be 

better fixation over DHS.(4,9,10,11) With the advent of newer modifications 

in the available intramedullary system, efficacy of the same is less 

focused on. DHS was widely used initially in treating intertrochanteric 

fractures, biomechanical and cadaveric study with DHS concluded, for 

treating unstable intertrochanteric fractures, DHS requires additional 

stabilisation with SS wire / trochanteric plate. (5) This was further 

substantiated when PFN was compared with DHS in treating unstable 

intertrochanteric fractures and concluded that PFN is better choice as it 

has shorter lever arm to resist bending force.(3) Unlike DHS or PFN system, 

proximal femoral antirotation system demands better quality of 

reduction, as the helical blade cannot tolerate fracture pressure like 

ordinary lag screw.(12) 

Radiological parameters have been described correlating the position of 

the helical blade in the head. Placement of screw in the head correlates 

with radiological outcomes. Hence studies must focus on radiological 

parameters which helps in achieving better reduction and also helps in 

predicting the outcome. The parameters describing the placement of 

screws in the head are Tip Apex distance, Cleveland index and Parkers 

ratio. 

A study conducted by Baumgaertner et al,(13) on 198 patients 

peritrochanteric fractures treated with sliding hip screw. They introduced 

new parameter named tip apex distance. On retrospective analysis, they 

found that patients with tip apex distance 25mm had a favourable 

outcome and patients with failure of fixation had average tip apex 

distance 38mm. Many biomechanical studies quote the importance of 

TAD,(14) but debate over its significance still exists.(13,15,16) TAD <25mm for 

DHS was found to have favourable outcome. Since PFN A2 had a helical 
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blade, TAD of 20-30mm was preferred. If the TAD is less than 20mm with 

subchondral purchase, chances of cut through is higher. Similarly, if the 

TAD is more than 30mm, chances of cut out and back out of helical blade 

is more. Since the helical blade position in femoral head plays a vital role 

in predicting the outcome, Cleveland index was given importance. 

According to the various studies done so far, recommended Cleveland 

index is centre centre, inferior centre to avoid cut out. (17) 

Nikoloski et al,(15) in their retrospective study on 178 patients, treated 

with proximal femoral antirotation system found Tip apex distance of 20-

30mm and Cleveland index 5 centre centre is associated with less 

complications of helical blade cut out, cut through. Also, recent 

biomechanical studies show that lower centre position of head screw had 

similar results to centre centre position, although tip apex distance was 

more than 25mm and TAD & Cleveland index were found to be reliable 

markers of untoward outcome, in this study.(15) 

Another controversy which was prevalent among PFN A usage, is whether 

its length is appropriate for Asian population. As stated by other studies, 

proximal segment length of PFN A does not match that of Asian 

population, thereby causing friction between nail and soft tissue, which 

may result in thigh pain.(16,17) This was studied with the help of NPH and 

parker’s ratio. Studies were done in Asian population with those treated 

with PFNA2. Patients followed up for 1 year, developing lateral 

trochanteric pain was graded as mild, moderate and severe. They were 

able to correlate nail protrusion height with position of helical blade 

using parker’s ratio.(18,19) In our study, NPH was more than 10mm in 5 

patients but it did not have much impact on patient’s quality of life. In 

contrast to other studies, both NPH and parkers ratio was not reliable 

indicator of complications.(20,21,22) 

Functional outcome calculated by modified Harris hip score following 

PFNA2 fixation is found to be satisfactory in all cases. (19,20) As the 

preoperative functional score should be taken into consideration, 

calculating postoperative score alone can be misguiding. (23,24,25) Hence the 

mean loss of function after surgery was calculated with parker’s score, 

was found to be negligible. 

Thus, PFNA2 confirms to be stable fixation for both stable and unstable 

intertrochanteric fractures in elderly patients with fewer complication 

and good functional outcome in short period of time. TAD of 20-30mm and 

optimal position of Cleveland index (centre centre or inferior centre) 

avoids implant failure.  
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