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Abstract 
Objectives: Comparison of operative management and functional outcome of femoral intertrochanteric fractures by dynamic hip 

screw v/s proximal femoral nail implants. 

Materials and Methods: During 2013 to 2016, 50 patients with intertrochanteric femur fracture were prospectively studied. 

Fractures included were AO type 31 A1 & A2. 25 patients each were taken in two groups DHS & PFN. These groups were 

compared for functional outcomes based on parameters: Harris hip score, operative time, radiation exposure, blood loss and 

postoperative rate of union. 

Results: The age group in both groups was comparable with mean of 72.9 years. Domestic fall was found to be the most 

common cause of intertrochanteric fracture femur. Among the patients, 12 had A1 type fracture while 38 of them had A2 type 

fracture. PFN had the mean blood loss of 111.8ml as compared to 325.6 ml in DHS group. Radiation exposure was greater in 

PFN than DHS surgery. PFN had the mean operating time of 116.4 min and DHS had 106.4 min. Among the DHS treated group 

one case had superficial infection while two cases went into non union. Of the PFN treated group Z effect was observed in one 

case. Although the PFN treated patients showed a better Harris Hip Score on the initial 3 month follow up, both the implants 

DHS & PFN had a similar functional outcome on long term follow up.  

Conclusion: Any patient with intertrochanteric femur fracture AO type 31A1 & A2 treated with good surgical skill and reduction 

of fracture was achieved has similar results with DHS or PFN. 
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Introduction 
In today’s world with better medical facilities and 

ongoing advances in science and medical field the 

average life span of people has greatly increased. This 

has led to increasing geriatric population and their 

problems. One very common fracture in the older age 

group is Intertrochanteric fractures of femur.1-3 In 1990, 

of the total world’s incidence of hip fracture, Asia alone 

accounted for 26% of the cases. By 2025 this figure 

could rise to 37% and upto 45% by 2050.3 In the elder 

age group, most of the fractures are osteoporotic, 

resulting from a trivial fall whereas these injuries in 

young require high energy trauma.4  

Intertrochanteric fractures have been known since 

the age of Hippocrates. Sir A Cooper (1822)7 gave the 

classification in the form of femoral extracapsular and 

intracapsular fractures. Since then the management of 

these fractures had changed from non operative to 

operative with the advance of science and knowledge of 

mankind. Non operative treatment needs prolonged bed 

rest and traction and are mainly reserved for patients 

who are unfit for surgery due to other medical co-

morbidities as it is associated with complications like 

bed sores, pneumonia, malunion etc. Operative 

treatment includes reduction of fracture and stable 

fixation. Patients could be mobilized and early weight 

bearing is possible after operative modalities. Implants 

for stable fixation have also evolved over the time from 

extramedullay devices like SP Nail,8 Jewett Nail,12 

DHS14 to intramedullary devices like PFN, Gamma 

Nail. Till date, the gold standard treatment is DHS.5 

Whereas unstable intertrochanteric fractures are 

associated with limb shortening, medialization of distal 

fragment and implant cut.1 To overcome these 

complications intramedullary implants came which had 

the advantage of shorter lever arm, controlled fracture 

collapse, lesser dissection of soft tissue, shorter 

duration of operation and early mobilization. The recent 

literature has shown a dramatic increase in the number 

of intramedullary devices being used however this 

increase has not been backed up by scientific evidence 

but has been driven by factors like marketing by 

industry, surgeon preference, and reimbursement.6 

The controversy still continues over the choice of 

implant for the management of intertrochanteric 

fracture, specifically the use of proximal femoral nail 

(intramedullary device) versus dynamic hip screw 

(extramedullary plate). Thus, this study will help us to 

evaluate the use and functional outcome after operative 

management of these fractures with either implants. 

 

Materials and Methods 
This prospective study was conducted between 

August 2013 to December 2016 in the Department of 

Orthopaedics, Arihant Hospital & Research Centre, 

Indore, M.P. to compare our results of treatment by 

dynamic hip screw v/s proximal femoral nail for 

intertrochanteric fractures of femur OTA/AO 31 A1 & 
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OTA/AO 31 A2. Both the groups were analyzed 

statistically & compared for: 

1. Intraoperative blood loss 

2. Radiation Exposure 

3. Mobilization after surgery 

4. Union 

5. Infection  

6. Intra Operative Complication 

7. Duration of stay at hospital 

8. Implant failure 

A total of 50 patients were taken up for the study, 

25 each with intertrochanteric fractures of femur 

AO/OTA 31A1 and 31A2 types. An informed consent 

was taken from the patients and their relatives after 

explaining to them about the study and its requirements. 

The inclusion criteria were all skeletally matured 

medically fit patients with AO31 A1 & AO31 A2 types 

of femoral intertrochanteric fractures. Patients with 

reverse obliquity patterns, subtrochanteric extension, 

compound or pathological fractures, medically unfit for 

surgery and those who did not give written consent 

were excluded from the study. 

On arrival, the patients were resuscitated 

depending on their general condition. Fracture was 

stabilized using skin traction. A thorough preoperative 

assessment was done. A detailed history to ascertain the 

cause of fracture was taken. Radiographs were taken 

and the patients were then classified using Orthopaedic 

Trauma Association (OTA) classification into AO31 

A1 and AO31A2 types. All patients were operated on 

an elective basis.  

Prophylactic antibiotics were given half hour prior 

to surgery to all patients. Spinal or epidural anaesthesia 

was given. The patients were then placed on the 

fracture table in supine position and closed reduction of 

the fracture was done with traction and rotation. The 

operating surgeon randomly selected implants DHS or 

PFN for the patients. 

Post operatively foot end elevation was given 

overnight. Drain was monitored. Antibiotics were 

given. Blood transfusion was given depending upon 

intraoperative blood loss and post operative 

haemoglobin. Physiotherapy was started on 3rd day. 

Time duration from surgery to mobilization was noted. 

Post-operatively, partial weight bearing with help of 

walkers was allowed from day 3 to 6 weeks post-op 

whereas full weight bearing with help of walkers after 6 

weeks post-op. Signs of radiological union were 

assessed. The duration of hospital stay of the patients 

was noted and they were discharged at variable 

intervals depending on their general condition and 

status of the wound. Regular follow up of all the treated 

patients was done at 6 weeks, 3 months, 6 months and 1 

yr postoperatively. On each follow up visit clinical 

assessment was done using Harris Hip Score, walking 

ability, shortening, amount of callus formation and 

fixation defects. 

After data collection, data entry was done into 

Microsoft Excel. Quantitative parametric data was 

represented as Mean, Standard Deviation. Mean 

comparison between study groups was done using 

Student’s Unpaired ‘t’ test and comparison of non-

parametric data was done using chi-square test. P value 

of less than 0.05 was taken as significant. Data analysis 

was done with the help of MiniTab Version 17.0. The 

final data was presented in the form of tables and 

graphs. 

 

 

Graph 1 

 
 

Table 1 

 DHS PFN 

Operative time 106.4 ± 9.63 116.4 ± 32.67 

Radiation 31.24 ± 2.37 62.92 ± 7.51 

Blood loss 325.60 ± 30.97 111.80 ± 50.68 

Hospital stay 5.44 ± 2.63 6.76 ± 5.91 

Mobilization 2.44 3.16 
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HHS[3M] 29.52 ± 5.03 48.44 ± 6.33 

HHS[6M] 68.48 ± 7.42 76.92 ± 6.89 

HHS[1Y] 84.92 ± 10.14 88.00 ± 6.63 

Infection 1 0 

Non union 2 0 

Z effect 0 1 

Union time 16.3 15.36 

 

Results 
In our study there were 24 males and 26 females. 

The youngest case was 42 years old male and the oldest 

was a male of 97 years old. The mean age was 72.90 

with standard deviation of 12.05. Students unpaired 't' 

test was used to compare the mean ages of DHS and 

PFN group. The P value obtained was > 0.05, which is 

statistically not significant. In our study 21 patients had 

fracture of left side & 29 had right sided fracture. The 

mechanism of injury was fall from height in 4 cases, 

road traffic accident in another 4 cases whereas 42 

cases got injured by a trivial slip & fall at home, mostly 

bathroom. We classified the cases of intertrochanteric 

femoral fractures by AO Classification. In DHS group 7 

cases were of A1 type and 18 cases of A2 type. In PFN 

group 5 cases were of A1 type and 20 cases of A2 

type.The maximum no. of cases had AO 31A2.3 type of 

intertrochanteric fracture followed by AO31A2.2 type. 

Most of the cases were discharged within 4-5 days. In 

both the groups approximately 80% cases were 

mobilized with partial weight bearing within 5 days. 

The average time to mobilize in our present study in 

DHS group was 2.44 days and PFN group was 3.16 

days. One case in the DHS group had superficial 

infection for which debridement was done. Non-union 

occurred in two cases of DHS group. Revision surgery 

with PFN was done in both the cases. The Z effect 

complication occurred in one case of the PFN group for 

which revision surgery was done. In our present study 

the mean operative time for DHS surgery was 106.40 

min and PFN surgery was 116.4 min. (P value > 0.05, 

statistically not significant). The mean blood loss in the 

DHS group was 325.6 ml whereas the mean in PFN 

group was 111.8 ml i.e. more blood loss in DHS 

surgery (P < 0.05, statistically significant). There was a 

greater radiation exposure in PFN group (mean 62.92) 

as compared to the radiation exposure in the DHS 

group (mean 31.24), which is statistically significant 

with a P value < 0.05. The time to union was 

determined by the time when fracture line is no longer 

visible radiologically. In our present study 

approximately 50% cases showed union within 16 

weeks of surgery by DHS or PFN. 2 cases in DHS 

group went into non union. The final functional 

outcome after 12 months assessed using Harris Hip 

Score showed excellent results in 11 patients in both the 

groups while a poor result was seen in 5 cases in the 

DHS and 1 case in the PFN group. Statistical difference  

was assessed using the Chi-square test. P value  

 

 

obtained was > 0.05, which is statistically not 

significant. 

 

 
Fig. 1: Pre op DHS 

 

 
Fig. 2: Pre op Lat DHS 

 

 
Fig. 3: Post op 
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Fig. 4: Fol up 

 

 
Fig. 5: Pre op AP PFN 

 

 
Fig. 6: Pre op PFN 

 

 
Fig. 7: Post op AP 

 

 
Fig. 8: Post op Lat 

 

Discussion 
The intertrochanteric femur fractures are often 

difficult to be reduced and fixed in their anatomical 

position. The aim of management of these fractures 

have changed over the years with the advance of 

science from non operative to operative measures to 

achieve early mobilization and less bedridden 

complications. Implants for the internal fixation are also 

being continuously evolved in course of time from 

fixed nail plate devices to sliding hip screw plates to 

intramedullary devices.  

Since 1960’s the gold standard for the operative 

management of such fractures has been Dynamic Hip 

Screw (DHS) but lately from 1990 there has been a 

change of trend towards intramedullary devices. 

Dynamic Hip Screw works on the principle of 

controlled collapse of fracture.14 It has complications 

like varus collapse at fracture, shortening of femoral 

neck, rotational instability and implant failure.27,29,30 

Intramedullary devices (Proximal femoral nail) are 
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close to the mechanical axis of femur so moment arm is 

less in them leading to less tensile stress thus behaving 

as load sharing devices.24 It has disadvantages like Z 

effect, implant back out, not suitable for medial 

comminution and high learning curve.36 Thus the best 

treatment for these fractures still remains controversial. 

Intertrochanteric femoral fractures with reverse 

oblique pattern and subtrochanteric extension showed 

high failure rates, complications and requirement of 

revision surgeries with dynamic hip screw, therefore the 

use of Proximal femoral nails is superior in such 

cases.33,35  

Age, Sex & Mechanism of Fracture: In our study both 

DHS and PFN patients were comparable in terms of age 

and sex. The mean age for DHS patients was 70.64 

years and for PFN group was 75.16 years. The mean 

age for both the groups combined was 72.90 years. The 

main reason for fracture was trivial fall at home (mostly 

in the bathroom) in the patients above 60 yrs of age 

while younger patients had road traffic accident (RTA) 

and fall from height (FFA) as the major cause for 

femoral fractures. Cummings and Nevitt in 1994.48 

explained the reason for this as inadequate protective 

reflexes, reduced energy below critical threshold, 

inadequate local shock absorbers e.g. muscle and fat 

around hip and inadequate bone strength at the hip on 

account of osteoporosis or osteomalacia in the older age 

group. 

Operative Time: The average intraoperative time in 

DHS group was 106.40 min with standard deviation of 

9.63 min and that in PFN group was 116.4 min with 

standard deviation of 32.67 min. Though this difference 

was not statistically significant (p=0.149), it could be 

due to PFN being relatively new method with less 

experience in the technique especially in the earlier 

cases. Pajarinen et al27 showed more intraoperative 

duration in PFN than DHS while Saudan et al26 and 

Kumar et al33 a lesser duration in PFN as compared to 

DHS. 

Blood Loss: On comparing the blood loss in our study 

we found higher blood loss with DHS group which was 

statistically significant.This could be accounted to 

larger incision and more soft tissue dissection leading to 

intramuscular bleed and a higher blood loss in cases of 

DHS group. Saudan et al,26 Pajarinen et al,27 Kumar et 

al33 have all shown significantly higher blood loss in 

DHS surgery. 

Radiation: We found that the mean radiation exposure 

in DHS patients was 31.24 with standard deviation of 

2.37 and that in PFN patients was 62.92 with standard 

deviation of 7.51. The radiation exposure was more in 

PFN patients which was statistically significant 

(p<0.05). The study by Kumar et al33 showed radiation 

exposure to be 40 in DHS group and 70 in PFN group, 

difference being statistically significant which 

correlates with our study. 

Complications: We have not faced any intra-operative 

complications in any of the two groups. After weight 

bearing collapse of fracture was seen in 4 cases of DHS 

group while 2 cases of the same went into non union. 

Infection was seen in only one case in the DHS group. 

It was superficial for which debridement was done on 

the 3rd post op day. The patient was continued on 3 

weeks of intravenous antibiotics. The implant was left 

in place. Z effect complication was seen in a single case 

of the PFN group. Revision surgery was required for 3 

cases in the DHS group whereas only 1 case in the PFN 

group was revised. 

Hospital Stay and Mobilization: Average hospital 

stay was comparable in the two groups. Most of the 

patients were mobilized within 5 days of surgery 

whether treated by DHS or PFN.  

Union: Radiological union was achieved within 16 

weeks in approximately 50% cases in both the groups 

and in between 16-24 weeks in most of the remaining 

cases. In DHS group, 2 cases (8%) went into non union 

and none in the PFN group. Saudan et al26 found 7 

(36.8%) non union cases in DHS group and 1 (5%) in 

PFN group. 

Functional Result: The patients were followed up and 

the two groups were compared for the final functional 

outcome at the end of 1year. The average Harris Hip 

Score was assessed, the score being 84.92 with standard 

deviation of 10.14 in the DHS group and 88.00 with 

standard deviation of 6.63 in the PFN group 

(statistically not significant). 11 cases (44%) in both the 

groups showed excellent results followed by good 

results in 7 cases of DHS and 11 cases of PFN. Poor 

results were seen in 5 cases of DHS and a single case of 

PFN. The result indicates no difference in the 

functional outcome between the two surgeries. 

 

Conclusion 
DHS remains the best treatment and implant of 

choice due to its ease of procedure, low rate of 

complications and favorable results. Its biomechanical 

properties which provide control compression at 

fracture site improves fracture healing.47 But its larger 

exposure, more blood loss and operative time with 

complications like varus collapse, implant cut out and 

increased infection rate has led to the use of alternate 

implants. Factors like fracture comminution, incorrect 

placement of screw, failure of fixation device and 

osteoporosis usually leads to implant failure. Central 

placement of screw with the optimal Tip Apex 

Distance22 in the femoral head (both AP and lateral 

views) is the key for successful DHS surgery. 

The PFN has gained wide popularity in the recent 

years as it has shown to withstand higher static and 

cyclical loading being biomechanically stronger than 

DHS.42,47 It acts as buttress in preventing medialization 

of shaft. In experienced hands it has shown less surgical 

exposure, less operative time, less blood loss and early 

return to premorbid conditions. But it also has its 

limitations with high learning curve, high implant cost 

and complications like Z effect and reverse Z effect. 
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For good results with PFN it is necessary to reduce the 

fracture before placing the implant. It should be entered 

just medial to tip of the greater trochanter. The 

derotation screw should be parallel and 10 mm shorter 

than the compression screw to avoid Z effect. 

Finally, biological internal fixation of 

intertrochanteric fracture reduces intraoperative 

morbidity of the patients. Both DHS and PFN are 

equally good surgeries for Intertrochanteric femoral 

fractures AO/OTA 31A1 and 31A2 types if done with 

expertise. Anatomical reduction, good surgical 

technique and correct screw placement is the key to 

success. Intra operative technical difficulties associated 

with PFN can be reduced by thorough knowledge and 

understanding of both the anatomy and implant. 
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