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Abstract 
Introduction: Unstable intertrochanteric fractures are difficult to manage and the choice of implant is critical for fracture 

fixation. Operative management allows early rehabilitation and offers to the patient the best chances for functional recovery in 

trochanteric fractures. The purpose of this study is to compare the functional and radiological outcome of unstable 

intertrochanteric fractures treated with DHS and PFN. 

Materials and Method: 50 unstable Inter-trochanteric hip fractures that were surgically treated between November 2015 and 

June 2016 at our institution were included in study. 25 patients were treated with DHS fixation and 25 patients were treated with 

PFN fixation. All surgeries were done on traction table and are followed up at regular intervals of 6 weeks, 10 weeks, 4months, 6 

months and annually thereafter. 

Results: The functional results are assessed with Harris Hip Score and we observed good or excellent results in 64% of DHS 

group and good or excellent results in 80% of PFN group. We observed no statistically significant difference between two groups 

in view of late & early complications and time to union. The mean follow up period was 13 months (range, 9 -16 months) 

Conclusions: We observed significantly better functional outcome in PFN group for unstable inter-trochanteric fractures. In 

unstable fractures we observed total duration of surgery, blood loss and image intensifier exposure time to be significantly lower 

in PFN group. We concluded that PFN may be the better fixation device for most unstable inter-trochanteric fractures. 
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Introduction 
Intertrochanteric fractures are one of the common 

fractures, usually seen in the elderly people especially 

with osteoporotic bones. They are usually due to simple 

fall1 and are low energy injuries. 

In elderly people Inter-trochanteric fractures 

constitute for approximately half of the hip fractures; 

out of them, more than 50% fractures are of unstable 

variety.(2,3) 

Hip fractures have a bimodal distribution of age. 

Approximately 97% occur in patients over 50 years of 

age (the incidence increases with age), and only 3% in 

patients under age of 50. In the latter group, they occur 

most commonly between 20 and 40 years of age, 

usually in men, and are due to high-energy trauma 

associated with sports and industrial and motor-vehicle 

accidents. Most of the hip fractures are sub trochanteric 

or basi cervical in the younger population. The unstable 

pattern occurs more commonly with increased age and 

with low bone mineral density.(4) 

By 2025, the incidence of hip fractures is estimated 

to be doubled worldwide.(5) Fractures sustained in the 

elderly are serious injuries, often occurring in the 

terminal years of life and they have a major impact on 

society, our health care system and cost of care.(7) In 

fractures sustained in the younger age group, there 

appears to have socioeconomic problems, long lasting 

elimination from working process or even loss of job. 

Increased life expectancy which causes increase in the 

aged population and high energy trauma which 

victimizes more number of young adults are the leading 

causes for increase in overall incidence of trochanteric 

fractures.(3) 

Fractures of the hip in patients between 40 and 50 

years of age usually occur in alcoholics or patients with 

multiple medical diseases, whose fractures are related 

to osteoporosis.(5,6) 

Watson-Jones(8) states that “fractures through the 

intertrochanteric line of the upper end of the femur, and 

per trochanteric fractures, unite readily no matter what 

treatment is used because the broad fractured surfaces 

are richly supplied with blood and there is seldom wide 

displacement. But at the same time, unless suitable 

precautions are taken, the fracture may unite in a 

position of coxavara with shortening of the limb and 

limitation of hip movements. Moreover as this fracture 

occurs in the elderly patients the risks from prolonged 

immobility and recumbency arise. Thus treatment 

should be so planned as to encourage union without 

deformity, and at the same time allow early 

mobilization. 

Safe and efficient restoration of mobility, 

minimizing the risk of medical complications, technical 

failure and to restore the patient to preoperative status is 

the goal of treatment of intertrochanteric fractures.(9) 

In the early 1950`s operative treatment for hip 

fractures was introduced with the expectation to 

improve functional outcome and to reduce 

complications associated with immobilization and 

prolonged bed rest.(10,11) Since then a variety of 

different implants were used, they are either 

extramedullary or intramedullary. 
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DHS fixation has been shown to produce good 

results. However complications are frequently seen 

with unstable variety of intertrochanteric fractures.(12)  

According to MAGIT and colleagues (2004)(13) 

with Dynamic hip screw fixation the union rates were 

more than 95%. It is the standard of treatment for 

trochanteric femur fractures. The problem with these 

implants are high screw cut out from the femoral head 

and excess collapse at fracture site causing shortening 

of the limb and also reducing the lever arm of hip 

abductors, they also have increased incidence of 

intraoperative blood loss and needs extensive soft tissue 

dissection. They also stated that less invasive treatment 

of these fractures with intramedullary nail offered 

several potential advantages over dynamic hip screw 

like smaller incision, limited devascularisation, shorter 

operative time, less blood loss and also less wound 

complications. 

The proximal femoral nail (PFN) has theoretical 

advantage over other devices in the treatment of 

trochanteric fractures as it is an intramedullary 

implant.(14)  

The nails are load-sharing implants, whereas extra 

medullary devices are load-bearing. Proximal femoral 

nailing creates a shorter lever arm, which translates to a 

lower bending moment and a decreased rate of 

mechanical failure. The disadvantages are due to 

greater risk of jamming in the sliding mechanism and 

also stress risers at the tip of nail and distal locking 

bolts.(15) 

Intramedullary implants had increased risk of 

intraoperative and postoperative femur fractures when 

compared with sliding hip screws.(16)  

The increased fracture incidence is due to stress 

concentration at the tip of nail, stress risers at the distal 

locking bolt, and due to reaming of proximal femur to 

accommodate the wider proximal diameter of the 

nail.(17) 

Data published so far confirm that PFN is a reliable 

implant, producing results similar to those obtained 

with the DHS for unstable trochanteric fractures. 

Various authors have however reported screw cut-out 

of the femoral head and a higher rate of intra-operative 

difficulties with the PFN.(18) 

Complications were frequently noted in unstable 

intertrochanteric fractures treated with Dynamic hip 

screw; proximal femur nailing fixation is 

biomechanically stable construct. It reduces the 

moment arm between hip joint and implant,(19,20) The 

aim of this study is comparison of the functional 

outcome and radiological outcome in patients who 

sustained unstable intertrochanteric fractures and were 

treated with DHS or PFN. (Load bearing vs Load 

sharing). 

 

 

 

 

Materials and Method 
We have included about 50 unstable Inter-

trochanteric hip fractures that were treated surgically at 

our institution during period November 2015 and June 

2016.  

Half of them were treated with DHS fixation, and 

half were treated with PFN fixation:  

Group 1 (25 patients): Fractures treated with DHS  

Group 2 (25 patients): fractures treated with PFN 

 

Study 

group 

Sex(M/F) Fracture 

type 

A2 

Fracture 

type 

A3 

DHS 12/13 17/25 8/25 

PFN 20/5 17/25 8/25 

 

According to AO/OTA classification(21)  

A1 fractures are simple, two-part fractures,  

A2 fractures have multiple fragments  

A3 fractures includes reverse oblique and transverse 

fracture patterns 

Inclusion Criteria  

a. Age: >18 yrs.  

b. Sex: Both sexes  

c. All types of unstable intertrochanteric fractures 

treated with proximal femoral nail or Dynamic hip 

screw 

d. No specific duration of illness. 

Exclusion Criteria  
Bilateral fractures (spontaneous) 

Pathological fractures other than osteoporosis 

Stable fractures (patients with intact posteromedial 

cortex) 

Patients unfit for surgery 

Ongoing chemotherapy or radiotherapy for malignancy 

The following parameters were recorded for each 

patient: 

1. Sex,  

2. Age at the time of fracture,  

3. Fracture type (AO/OTA classification),  

4. Total operative time (the time that closed reduction 

was started to the time that the wound sutured), 

5. Blood loss 

6. Time to union (radiographical confirmation 3 

cortices in two views), and 

7. Image intensifier exposure 

8. Complications (early and late).  

All surgeries were performed on the traction table, 

after closed reduction which was confirmed with 

fluoroscopy in two different views.  

Type of the operation was decided based on 

surgeon’s preference and availability of the implant. 

The same trauma team evaluated each patient before 

surgery. In cases with comminution, PFN entry was 

through the fracture site. In the case of DHS, the guide 

wire was directly passed into the neck, and head of 

femur and lag screw was inserted, and the shaft was 

later fixed to head and neck with barrel plate. When the 
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lateral wall was found to be broken, surgeon preferred 

PFN as the implant of choice. 

The average time duration from injury to surgery 

was 10.5 days (range: 1–24 days). The delay in surgery 

was due to the time lag between injury and 

hospitalization and between hospitalization and surgery. 

Delay in surgery was attributed to the poor general 

condition of the patient towards fitness for anesthesia 

and surgery and also associated injuries. It was ensured 

that every individual was in the best possible medical 

condition at the time of surgery.  

Analysis of the clinical outcome for each group 

was done, intra operative, early (within a month after 

hip fracture fixation), and late complications (after the 

first month) were recorded. All were followed up at 

regular intervals of 6 weeks, 10 weeks, 4months, 6 

months and yearly after that. Harris hip score was used 

for evaluating functional results [Table 1]. 

 

Table 1 

Parameters studied Grading of 

Harris 

 

Hip 

score 

Pain <70 Poor 

Limp 

Distance walked 71-79 Fair 

Support 

Sitting 80-89 Good 

Public transport 

Stairs 90-100 Excellent 

Put on shoes 

Absence of deformity   

Range of motion 

 

Results 
In our study, excellent results were observed in 

2(8%)of patients in group 1 and 8(32%) in group 2. 

Good results were observed in 14(56%) in group 1, and 

13(52%) in group 2. Fair results were 9(36%) in group 

1 and 4(16%) in group 2[Table 2]. 

 

Table 2 

 
 

Early complications that we noted were deep vein 

thrombosis, and superficial wound infection both were 

seen in DHS group. Intraoperatively there was a 

mismatch between zig and distal locking bolt in about 

7(28%) patients of the PFN group, and it was applied 

free hand. The incidence of wound infection was found 

to be lower with intramedullary implants. 8% in DHS 

vs 0% in PFN.  

Non-union of trochanteric fracture is a rare entity, 

no case was found in our series of patients. 

The mean blood loss was lower in the IM Nail 

group (240ml) when compared to the DHS group (350 

ml), and it was not found to be statistically insignificant 

(P=0.14).  

The screening time with the help of image 

intensifier was less in the cases that were operated by 

proximal femoral nail (PFN) as compared to cases that 

were operated by Dynamic hip screw (DHS) (71 sec vs 

85 sec) it was statistically significant p value 0.04.  

The average surgical time duration was less in the 

PFN group (81min vs 76 min) [Table 3] and it was 

found to be statistically significant p value of 0.01.  

 

Table 3 

 
 

We did not encounter any secondary femoral 

fracture in patients managed by proximal femoral nails 

though this is one of common complication reported 

other studies. The implant related complications were 

much lesser in the patients treated with Dynamic Hip 

Screw (DHS). The rate of union was similar in two 

groups. (PFN & DHS). 

 

Discussion 
Most of our patients were 50 years and above and 

in them domestic fall (fall at home), and trivial trauma 

was the main reason behind fracture, There was a male 

preponderance in our patients. The ratio of males to 

female was 2:1.  

We had two cases of pathological fractures that 

were operated with PFN, one case had multiple 

myeloma, and other case had metastasis from 

carcinoma of the breast. Surgery in both the cases was 

palliative to alleviate pain as both the cases were in 

advanced stages of malignancy. Both the patients died 

few months after surgery and were not included in the 

study as the functional outcome could not be assessed. 

So to compare the functional outcome between two 

groups, pathological fractures were excluded. 
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In our study fractures on the left side was slightly 

higher than right. The majority of patients in present 

study series were operated within 10 days following 

admission to hospital (40/50). But in some patients 

(10/50) operative procedure was delayed due to medical 

problems (Hypertension and Diabetes) of patients. 

Average time lapse for surgery: 10.5 days. Amongst 

patients who had a delay in operative intervention eight 

patients came to hospital following 10 days of trauma. 

In patients with domestic fall 3 patients had distal 

radius fracture which were treated conservatively, 1 

patient had proximal humerus fracture treated surgically 

with plating. 1 patient had olecranon fracture treated 

operatively with Tension band wiring. Majority (32%) 

of the patients were diabetic and hypertensive (16%) in 

our study. 2 cases operated by DHS had superficial 

wound infection at the suture site. This may be 

attributed to long duration of surgery because of 

difficult reduction& more soft tissue exposure, which is 

more in cases operated by DHS. In both the cases 

infection was treated by removal of skin sutures and 

antibiotics were continued. The wound healed by 

secondary intention. No incidence of anterior thigh pain 

was noted in our study. One case of Deep Vein 

Thrombosis was detected in the postoperative period in 

DHS group, which was treated with Anti-coagulants. 

While in those cases operated by Dynamic Hip Screw 

(DHS) we encountered 4 cases (16%) having difficulty 

in reduction. This was due to excessive comminution 

and displacement. There is no incidence of screw cut 

out or breakage of the implant noted in the follow-up 

period in our study. Varus angulation was noted in 2 

operated cases in DHS group, due to the pull of the 

muscle the distal shaft fragment tends to migrate 

upwards thus resulting in Varus deformity. The other 

reason that patients had coxa vara deformity was due to 

inadequate reduction and failure to maintain neck shaft 

angle preoperatively. However Varus angulation was 

less than 10 ̊ and there was no incidence of screw cut 

out. 

 

Conclusion 
Trochanteric fractures constitute one of the 

commonest fractures encountered in elderly. Operative 

management allows early rehabilitation and offers the 

patient the best chances for functional recovery and is 

the treatment of choice for virtually all trochanteric 

fractures. Operative treatment with PFN requires 

shorter operation time, less image intensifier exposure. 

Hence from our study, PFN may be the better fixation 

device for most unstable intertrochanteric fractures.  
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