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Abstract 
Peritrochanteric fractures are common in the elderly people. The frequency of these fractures has 

increased primarily due to the increasing life span and more sedentary life style brought on by 

urbanization.  

There are various forms of internal fixation devices used for Peritrochanteric Fractures. The most 

commonly used devices are the Dynamic Hip Screw (DHS) with Side Plate assemblies and proximal 

femoral nail (PFN).  

The present study was conducted in 30 cases of stable intertrochantric fractures of femur, classified 

according to AO classification. All patients were regularly followed up and Harris Hip Score was used 

for evaluation for the results. All the patients of stable intertrochantric fracture treated with PFN or DHS 

were allowed partial weight bearing at 4 weeks and full weight bearing at 15 weeks.  

Most of the patients treated with DHS had excellent outcome (86.66%) as compare to the patient treated 

with PFN having excellent outcome in 53.33%. Among complications for PFN difficult reduction was 

seen in 1 patient (6.6%), greater trochanter fracture was seen in 1 patient (6.6%), Hip pain was seen in 1 

patient (6.6%) and shortening (> 1cm) was seen in 1 patient (6.6%). In DHS, common complications 

were superficial infection in 1 patient (6.6%), Hip Pain in 1 patient (6.6%) and shortening (> 1cm) in 3 

patients (20%).  

The range of motion calculated by the Harris Hip Scoring system treated by both the implants i.e. PFN 

and DHS was good and was almost the same (95% CI:0.83P1.30,P=0.72). Both implants had equal time 

of union and had few complications in stable fractures but at long term follow up most of patient 

operated with PFN complained of implant related complications like greater trochanter Pain and anterior 

thigh pain. 
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Introduction  

Pertrochanter fractures are of intense interest globally as they are the most frequently operated 

fracture type, have the highest post operative fatality rate of surgically treated fractures and 

have become a serious health resource issue because of high cost of care required after injury.  

Since this fracture is more common in the elderly patients, early and adequate fixation is very 

important so as to mobilize them at the earliest and prevent complications of recumbancy. 

Taking all the factors into consideration surgery by internal fixation of this fracture is the ideal 

treatment modality. 

Trochanteric fractures have a tremendous impact on both the health care system and society in 

general. Despite marked improvements in implant design, surgical technique and patient care, 

trochanteric fractures continues to consume a substantial proportion of our health care 

resources and remains a challenge to date. 

There are various forms of internal fixation devices used for peritrochanteric Fractures. The 

most commonly used device is the Dynamic Hip Screw with Side Plate assemblies [1] (DHS) 

and Proximal Femoral Nail [2, 3, 4] (PFN), which is also a collapsible device with added 

rotational stability.  
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Materials & methods 

The Present study was conducted in 30 cases of stable 

peritrochanteric fractures of hip admitted in the department of 

orthopaedics in our institute for duration of one year from Dec 

2016 to Dec 2017. Patients were randomized into two groups 

of 15 patients each. The first group was managed with PFN 

while second group was treated with DHS. 

Isolated stable trochanteric fractures operated within 10 days 

of injury and with no previous treatment were included in this 

study whereas trochanteric fractures other than stable two part 

trochanteric fractures, bilateral intertrochanteric fractures, 

open injuries, vascular injuries and pathological fractures 

were excluded from this study. Patients were subjected to 

either Dynamic Hip Screw (DHS) or Proximal Femoral 

Nailing (PFN) depending on the alternate stable trochanter 

fracture to eliminate bias. 

For PFN after confirming satisfactory fracture reduction an 

appropriate size nail as determined pre operatively by X-ray 

(figure1) was assembled to the insertion handle and was 

inserted manually as far as possible into the femoral opening. 

The antirotation screw was inserted first to prevent the 

possible rotation of the medial fragment and reduce chance of 

varus when inserting the compression screw. The 

compression screw was inserted in the caudal area of femoral 

head using cannulated screw driver. Final position confirmed 

with image intensifier. Distal locking was performed with two 

cortical screws and post operative x –ray done. (figure 2) 

Pre operative evaluation done for proper size of DHS plate on 

x –ray (figure3). For DHS [1] proper size of Richard’s screw 

was measured by direct measuring gauge and inserted. The 

DHS1 plate was slide into shaft of Richard’s screw. With the 

impactor, the plate was hammered against cortex of femur. 

The plate was fixed to the femoral shaft in usual manner, 

traction was released and compression achieved by tightening 

the top screw and then post operative x-ray done. (figure 4)  

 

 
 

Fig 1: x ray showing fracture intertrochantric fracture left side. 

 

  
 

Fig 2: X-ray showing post operative AP and lateral view of PFN. 
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Fig 3: X-ray showing AP and Lateral view of fracture intertrochantric femur left side. 

 

 
 

Fig 4: X-ray showing post operative DHS. 

 

Results 

In this study 30 patients, 15 for each PFN [2, 3, 4] and DHS [1], 

were selected with stable trochanteric fractures according to 

AO classification. Post surgery all patients were followed up 

at an interval of 6 weeks, 3 months, 6 months and 1 year. 

Harris Hip score was used for evaluation of results.  

Mean age in this study was 43.36years, 76% of patients 

(23/30) were in the age group less than 50 years. 63% of 

patients were males (19/30). 53% of fractures were caused by 

road traffic accident (RTA) (16/30). Mean duration of surgery 

for PFN [2, 3, 4] was 62.6 mins (Range 45-85) and mean 

duration of surgery for DHS1 was 66 mins (Range 50-85). 

Average amount of blood loss was 410 ml in cases treated 

with DHS [1] and 396 ml in cases treated with PFN [2, 3, 4]. 

Among complications for PFN [2, 3, 4], difficult reduction was 

seen in 1 patient (6.6%), greater trochanter fracture was seen 

in 1 patient (6.6%) hip pain was seen in 1 patient (6.6%) and 

shortening (> 1cm) was seen in 1 patient (6.6%). For DHS1 

common complication were superficial infection in 1 patient 

(6.6%), hip Pain in 1 patient (6.6%) and shortening (> 1cm) in 

3 patients (20%).  

All the patients of stable I/T fracture treated with PFN or 

DHS were allowed partial weight bearing at 4 weeks and full 

weight bearing at 15 weeks. No significant statistical 

difference was seen in the outcomes between the PFN and 

DHS groups (95% CI:0.83P1.30,P=0.72). 

 

Discussion 

In this study an attempt was made to survey, evaluate, 

document and compare the results of management of 

peritrochanteric fractuares by using Proximal femoral nail [2, 3, 

4] (PFN) developed by AO/ASIF and Dynamic Hip Screw [1] 

(DHS) and its modifications [5]. AO/ASIF classification as 

proposed by Muler et al. [6] and Boyed - Griffen classification 
[7] were used in classifying these fractures.  

It was found that the mean age in years of both groups 

combined was 43.36 as against 63.7 years seen in Reska M. 

Series [8]. Study by Keneth J. Koval and Joseph D. Zuckerman 

(1996) [9] as well as In this study majority of the fractures in 

the young were caused by road traffic accidents (53%) and in 

elderly by fall at home or due to trivial trauma (47%). 

Mean duration of surgery for PFN [2, 3, 4] was 62.6 minute and 

for DHS [1] was 66 min. Radiation exposure in DHS [1] was 

definitely lesser as compared to cases operated by PFN [2, 3, 4]. 

The mean blood loss was relatively lesser in PFN [2, 3, 4] as 

compared to those treated by Dynamic Hip Screw [1] (DHS).  

There was one case (6.66%) of greater trochanter fracture in a 

case of  

PFN [2, 3, 4] which happened during opening of canal with 

manual reamer. In one case (6.66%) there was difficulty in 

proximal locking of PFN [2, 3, 4] due to sliding of caudal guide 

wire in cranial direction. However the other series like Singh 

B.N [10] study overall complication rate was 15%. 

Tip to apex distance (TAD) was used as a measure for 

adequate size and placement of screws. Ideally it should be 

less than 25mm [11]. Risk Increases rapidly as screw is placed 

more peripherally and shallow [12]. For correct placement of 

PFN [2, 3, 4] in the medullary canal it is important to make the 

correct entry at the tip of greater trochanter as was originally 

described by Ebrahim et al. [13] In our protocol we gave IV 

antibiotics for 3 days but in presence of wound infection we 

continued use of IV antibiotics for 10 days. Dressing of 

wounds was done as per necessity [14]. 

As proposed by A. Bodoky, U. Neff, M. Heberer & F. Harder 
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15 two doses of cephalosporin antibiotics were administered 

preoperatively as prophylaxis which significantly reduced the 

incidence of wound infection.  

In one case of PFN (6.66%) and in 3 cases of DHS (15%) we 

noted shortening of 1 cm. Shortening might have resulted due 

to comminution of variable degree at fracture site & 

concentric collapse at fracture site as reported by Babhulkar 

Sudhir [16] Average time of radiological union in all our 30 

patients was about 15 weeks as also reported by Windoff J et 

al [17].  

In management with PFN [2, 3, 4] Werner et al. [18] showed Z-

effect in 7.1% cases and compression screw cut-out in 8.6%. 

Al-Yassari et al. [19] reported an 8% incidence of cut-out. In 

this study as well as T. Morihara et al. [20] study there was no 

case with these complications; probable reason can be delay 

in starting of weight bearing.  

Implant failure in DHS1 in the form of cut-out in the Richard 

screw from the femoral head was not observed in this study as 

against 20 % of fixation failure seen in study by Baumgartner 

M.R Chvostoski (1995). 

The range of movement calculated by the Harris Hip Scoring 

system treated by both the implants i.e PFN [2, 3, 4] and DHS [1] 

was good and almost the same. Though PFN [2, 3, 4] has been 

found to be more successful as compared to DHS [1] in 

treating unstable trochanteric fracture as proposed by Bhatti 

A. et al. [21] 

In this study excellent outcome in DHS1 Group was 86.6% 

and in PFN [2, 3, 4] Group was 53.3% because of mechanical 

complications of PFN [2, 3, 4]. Similar results were reported in 

Yassari GAL [22] series which has 90% and Fogagnola F [23] 

series which has 92% good to excellent outcome.  

 

References 

1. Carlos RS, Lucos SS, Leonado DF. Dynamic Hip Screws 

for the treatment of femoral Neck fractures: prospective 

study with 96 patients. ISRN Orthopaedics, 2014. Article 

ID 257871. 

2. Simmermecher RKJ, Bosh AM, Vanderwerkenc. The 

AO/ASIF proximal femoral nail (PFN2, 3, 4): a new 

device for the treatment of unstable proximal femoral 

fractures. Injury, 1999; 30:327 -32. 

3. Arbeitsgemeinschaft fur osteosynthsefragen. Proximal 

Femoral Nail. 2002, II. AO Dialogue 15 

4. Kyle RF, Gustilo RB, Premer RF. Analysis of six 

hundred & twenty two intertrochanteric hip fractures. 

J.B.J.S61A:216-221, 1979. J Bone Joint Surgery. 1979; 

S61A:216+21. 

5. Clawson DK. trochanteric fractures treated by sliding 

plate fixation device J. Trauma, 1964; 4:737.  

6. Muler ME, Nazarian S, Koch P, Schatzker J. The 

comprehensive classification of fractures of the long 

bones. Berlin: Springer – verlag, 1990, 116-21. 

7. Boyd HB, Griffin LL. Classifications and treatment of 

Trochanteric fractures. Arch Surg. 1949; 58:853-866. 

8. Reska M, vever Kova L, Divis P, Konecny J. PFN2, 3, 4 

– A new stage in the therapy of extra capsular femoral 

fractures. Scripta medica (BRNO), 2006; 79(2):115-122. 

9. Koval KJ, Zuckerman JD. Intertrochanteric fractures. In: 

Bucholz RW, Heckman JB, Editors. Rockwood and 

Greens Fractures in Adults. 5th edn. Philadelphia: 

Lippincott Williams and Wilkins, 1996; 2:1637-1639. 

10. Singh BN, Singh RN, Kumar R. Comparative prospective 

study of proximal femoral nail and dynamic hip screw in 

treatment of intertrochanteric fracture femur. Journal of 

clinical orthopaedics and trauma, 2012; 3(1):28-36. 

11. Terry Canale S, James Betty Editors H. Campbell’s 

operative orthopaedics 11th edit. 2008; 3:3240-3241. 

12. Kulkarni GS. Current concept review intertrochaneric 

fracture. IJO, 2006; 40:16-23. 

13. Ebraheim NA, Mekhail AO, Checraun AJ. entry point of 

Reconstruction Nail. Am J orthop. 1998; 27:474-76. 

14. Pavelka T, Matejka J, Cervenkova H. Complications of 

internal fixation by a short proximal femoral nail.Acta 

Chir Orthop Traumatol Cech, 2005; 72:344-354. 

15. Bodoky A, Neff U, Herberz M, Harder F. Antibiotic 

prophylaxis with two doses of cephalosporin in patients 

managed with internal fixation for a fracture of hip JBJS, 

1993; 75(1):61-65. 

16. Babhulkar Sudhir S. Management of trochanteric 

Fractisres Department of Orthopaedics, Indra Gandhi 

Medical College, Nagpur, Indian Journal of 

Orthopaedics. 2006; 40(4):210-218. 

17. Windoff j, Hollander DA, Hakmi M, Linhart w. Pitfalls 

& complications in the use of proximal femoral nail 

Lagenbecks arch surg, feb; 2005; 3901(1):2004, 15. 

18. Werner Tutschku W, Lajtai G, Schmiedhuber G. Intra 

and perioperative complications in the stabilization of Per 

– an subtrochanteric femoral fractures by means of PFN2, 

3, 4. Unfallchirurg, 2002; 105:881-85. 

19. Al-Yassari G, Langstaff RJ, Jones JW, Al-Lami M. The 

AO/ASIF. proximal femoral nail (PFN2, 3, 4) for the 

treatment of unstable trochanteric femoral fracture. 

Injury, 2002; 33-395-399. 

20. Morihara T, Arai Y, Takugawa S, Fujitka S, Chatani K, 

Kubo T. PFN 2, 3, 4 for treatment of Trochentric Femoral 

fractures. Journal of Orthopaedic surgery, 2007; 

15(3):273-77. 

21. Bhatti A, Power D, Quereshi S, Khan I, Tan S. Russels 

Hall Hospital, Dudley, West Mildlands, U.K, D1013, To 

Nail Or Screw? Journal of Bone & Joint Surgery- British, 

2004; 225:86-88. 

22. GAL, Langstaff RJ, Jones JW, MAL-Lami. The AO/ASIf 

proximal femoral nail (PFN2, 3, 4) for the treatment of 

unstable trochenteric femoral fractures. Injury 2002; 

33(5):395-99. 

23. Fogagnola F, Kujri Jr M, Paccola CA. Intramedullary 

fixation of pertrochenteric hip fractures with short AO- 

ASIF proximal femoral nail. Arch Orthop. Trauma 

surgery, 2004; 124(1):31-7. 


