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ABSTRACT 
Background: The aim of the present study was to compare the result in terms of rate of union, time of ambulation and functional recovery of fracture intertrochanteric femur treated by dynamic hip screw (DHS), proximal femoral interlocking nail (PFN) and proximal locking compression plate (PFLCP), and to compare complications in terms of implant failure, infection, blood loss and C armexposure among groups. 
Methods: This was a prospective study of 62 cases, 20 cases were treated by PFN,32 cases were treated by DHS,and 10cases treated by PFLCP.  Patients were followed up at 1, 3, 6 and 12months. The results were compared for functional outcome using Harris hip score and also for various complications.
Results: Comparison of Harris hip score at six month follow up period revealed the PFN group to be significantly more mobile (88.3 Vs. 81.3 vs 76.1 respectively) than the DHS and PFLCP  group. In our study 4 patients (12.5%) in DHS group and 1(10%) patient in PFLCP group developed superficial wound infection which responded to intravenous antibiotics. No patient with PFN had wound infection. Only 2 patients in the PFN group and 6 patients in the DHS group had persistent pain at the incision site.  
[bookmark: _Hlk505132043]Conclusions:
PFN allows faster mobilization, early rehabilitation, lesser intra-operative blood loss, lower implant failure rate, and faster union as compared to DHS and PFLCP. In our study PFLCP seems to be feasible alternative to PFN and DHS in certain complex, unstable, comminuted trochanteric fractures when weight bearing was restricted till radiological signs of fractures healing.
INTRODUCTION 
Intertrochanteric fractures are commonly seen in population over 70 years of age due to trivial trauma. In younger population, it is a result of high velocity trauma. Before 1960, most of these were managed conservatively, accompanied with common complications like malunion and shortening resulting in functional impairment for the patient. In the present era, with focus on restoration of anatomy and function without prolonged immobilization, operative management is the first choice of treatment.
DHS is an eccentric load sharing device and a time tested procedure to manage these fractures but is associated with open reduction, loss of fracture haematoma, periosteal stripping, and extensive soft tissue dissection. Arbeit Segmenin Schaftfur Osteo Synthes Fragen (AO/ASIF) in 1996 designed a new medullary device, the- proximal femoral nail (PFN). Closed proximal femoral nail overcomes these shortcomings associated with dynamic hip screw. Its biomechanical properties like a being an axial, load bearing device with a short lever arm, greater implant length, smaller and flexible distal ends and an additional anti rotational screw in femoral neck may offer significant advantage over dynamic hip screw (DHS) and PFLCP.
This study was conducted to evaluate radiological union, operative time, perioperative blood loss, functional recovery, infection rate and implant failure among cases of intertrochanteric fractures, stable or unstable, fixed by either DHS, PFN or PFLCP.
METHODS:
Study was conducted at department of orthopaedics, LLRM Medical College, Meerut between period of August 2016 to September 2017 on 62 patients who were attended in OPD and Emergency and then admitted to orthopaedic ward SVBP Hospital Meerut. Patients were included in the study as decided by inclusion and exclusion criteria.
Inclusion criteria:
1. All Patients above 18 years with closed intertrochanteric fractures were included except in exclusion criteria.
2. Ready to give informed consent.
3. No medical contraindication to general anaesthesia or regional aneasthesia.
4. Patient who had given  consent for minimum 12 months of follow up 
5. Recent fractures within 2 weeks 
Exclusion criteria:
· Patients below age 18 years. 
· Pathological fractures 
· Compound fractures. 
· Patient on chemotherapy radiotherapy 
· Polytrauma patients i.e. fracture pelvis, fracture shaft femur Proximal one third.
· Patients with associated comorbidities i.e. poliotic limb, paralytic limb. 
· Periprosthetic fractures or Broken implants
STUDY DESIGN:
Study was prospective, time bound, hospital based, randomized and comparative. Case selected for operative intervention were randomized by lottery number method and allocated into either of 3 groups Group-A (PFN), Group-B (DHS), and Group C (PFLCP)
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)Mean operating time (60 minutes for PFN,45.3 minutes for DHS;and 75mints for PFLCP) was found to be higher for PFLCP.And mean value of radiation exposure with C arm (105 for PFN80.5 for DHS; and 98.5 for PFLCP) was found to be significantly higher for the PFN group. There was significantly increased mean perioperative blood loss in PFLCP and DHS group (150.03 ml Vs. 175.52 ml respectively,) compared to the PFN group (71ml). In our study found significantly less time to mobilization with frame (9.75 days in PFNVs. 12.7 days in DHS Vs 19.6 days). PFLCP patients had significantly higher length of hospital stay (13 days for DHS Vs 12 days for PFN Vs 15 days for PFLCP) 4 patients in the DHS group, 1 Patient in PFLCP group and none in the PFN group developed superficial wound infection. All patients in our study except 1 in PFN and 1 in PFLCP had radiological union at 6 month some with good callus and some with fair callus response. In our study we found 1 case of implant failure (screw cut out) in PFLCP group.The implant was removed and the patient was managed by hemi replacement arthroplasty due to severe comminution of the fracture. No screw migration seen in the PFN group. Mobility score at six month follow up were found to be significantly higher in the PFN group (88.3 for PFN 81.3 for DHS,and 76.1 for PFLCP). But at the end of 12 months of follow up the Harris Hip score showed non significant difference among group (PFN 94.5 vs DHS 91 vs PFLCP 89.1, p = value .121).   
	
	
	Total 
	PFN 
	DHS 
	PFLCP 

	No. of patients 
	
	62 
	20
	32
	10

	Male 
	
	34
	12
	18
	4

	Female 
	
	28 
	8
	14
	6

	Mean age in years 
	
	59 
	56
	58
	64

	Fracture Type 
	Stable 
	25 (40.32%) 
	9 (45%) 
	14 (43.75%) 
	2 (20%)

	
	Unstable 
	37 (59.67%) 
	11 (55%) 
	18 (56.25%) 
	8 (80%)



	Mode of trauma 
	RTA 
	22
	6 (30%) 
	12 (37.5%) 
	4(40%)

	
	Domestic fall
	37
	13 (65%) 
	18 (56.2%) 
	6(60%)



	Implant
	No. of patient
	Harris hip score at 1 year

	
	
	Mean score
	Excellent
	Good
	Fair
	Poor

	PFN
	20
	94.8
	16
	80%
	4
	20%
	0
	0
	0
	0

	DHS
	32
	91
	21
	65.625%
	9
	28.125
	0
	0
	2
	6.25%

	PFLCP
	10
	89.1
	6
	60%
	3
	30%
	0
	0
	1
	10%



Table 2: Comparing observed parameters in the two groups. 
	
	PFN
	DHS
	PFLCP
	p-Value

	Mean time to mobilization with frame (in days) 
	9.75 
	12.7
	19.6
	<0.001 

	Mean operating time (in minutes) 
	60 
	46.5
	75
	<0.001

	Mean no. of radiation exposure with c- arm 
	105
	80.62
	98.5
	<0.001

	Mean intra operative blood loss (in ml.) 
	71
	161.4
	175.5
	<0.001

	Average length of hospital stay (in days) 
	12
	13
	15
	>0.01


PFN GROUP 
	Complications
	No. of patients
	Percentage

	Ill fitting jig
	2
	10

	Fracture of greater trochanter
	2
	10

	Fracture below tip of nail
	0
	0

	Difficulty in reduction (requires open reduction)
	4
	20

	DHS group 

	Difficulty in reduction  
	10
	31.25

	Shattering of lateral cortex  
	4
	12.5

	Fracture below plate  
	0
	0

	Brakeage of plate and screw  
	0
	0

	Varus angulation 
	4
	12.5

	Valgus angulation 
	2
	6.25

	Fixation in Rotation   
	2
	6.25

	PFLCP group  

	Difficulty in reduction  
	4
	40

	Shattering of lateral cortex  
	01
	10

	Fracture below plate  
	0
	0

	Brakeage of plate and screw  
	0
	0

	Varus angulation 
	1
	10

	Valgus angulation 
	0
	0

	Fixation in Rotation   
	01
	0


DISCUSSION         
The average age of patients in this study was 59 years for the patients. A higher age at presentation has been reported by Age at the time of fracture has been reported by Harrington and Johnston, Hunter, Kuderna et al, Zickel, Cuthbertand Howat, Poigenfurst and Schnabl, Laskin et al, Hall and Ainscow, Saudan, Lubbelee A, Sadowski C, and Tyllionksi et al.3-12 This may be due to large scale adoption of measures to prevent fractures in the developed countries. In our study, 34 cases (54.83%) were male and other 28 (45.1%) were females. A preponderance of female sex has been reported by Harrington and Johnton, Kudernaet al, Poigenfurst and Schnable, Laskin et al and Heyse-Moore et al.3,5,8,9,13 The reason for the difference could be because of high number of road traffic accident cases included in the study. Males are more susceptible to road traffic accidents and hence the preponderance of males in our study.  A higher prevalence of stable fractures has been reported by Kuderna et al, Hughston et al, Wilson et al and Wolfgang et al.5,14-16 However Neilsonet al reported a higher prevalence of unstable fractures in their studies.17 We had 40.32% prevalence of  stable and 59.67% of  unstable fractures. The ability to resume ambulation after intertrochanteric fractures is related to several factors besides simple fracture healing. Cummings et al have reported social situation, nutrition and chronologic age to be important factors determining the time to mobilization.18 Littleet al have suggested medical comorbidities and post-operative factors like pain and muscle dysfunction to be factors determining time to mobilization.19  Nuber et al, have reported full weight bearing immediately after the operation for 97% of PFN patients and 88% of DHS patients.20 Littleet al have reported mean time to mobilization of 3.6 days for Holland nail and 4.3 days for DHS patients.19 Time to mobilization was 9.75 days in the PFN group, 12.7 days in DHS and 19.6 days in PFLCP  group in our study.  
Radiological union 
In the present series of patients union were obtained in all cases treated by DHS,PFN and PFLCPgroup. 
Operating time and radiation exposure 





. 







We report a significantly higher mean operating time for PFN(60 mints) and PFLCP(75mints) as compared with DHS(46.5mints) group, findings which are similar to that reported by Little et al.19However Nuber et al and Leung et al and have reported shorter operative times with PFN,20,21 While Naiyerasif reportedsimilar operation time of 75 mint in 27 cases operated with PFLCP. Similarly Mohsen Mardani et al reported operation time of 51.3 minute in patients treated with DHS. The mean number of radiation exposures with C-arm was significantly higher for PFN and PFLCP (p value=0.77)than DHS (p <0.001), findings which are similar to that reported by Little et al19and Suranigiet al. While Naiyerasif reported radiation exposure of 180 seconds in their study on cases operated with PFLCP.
Functional results (Harris Hip  score) 


Comparison of score at six month follow up period revealed the PFN group to be significantly more mobile (88.3Vs. 81.3 v/s 76.1respectively,p <0.001) than the DHS and PFLCP group. Mobility scores at 6 months were significantly higher for unstable fractures in the PFN group. Functional scores for stable fractures were higher in the PFN group at the period of 12 months of follow up but the difference was not found to be significant (PFN 94.8 v/s DHS 91 v/s PFLCP 89.1) and most of the patients in our study achieved almost same level of functional status after 1 year.
Complications 
According to available literature the incidence of wound infection after operative treatment of trochanteric fractures varies from 1.7% to 16.9%. In our study 4 patients managed with DHS (12.5%) and 1 patient (10%) developed superficial wound infection which responded to intravenous antibiotics.While No patient with PFN has wound infection. 4 patient in DHS group and 1 patient in PFLCP group developed varus collapse because of shattering of lateral cortex at the time of fixation. Delayed union was seen in 3 cases.
CONCLUSION
PFN allows faster mobilization, early rehabilitation, lesser intraoperative blood loss, lower implant failure rate, and faster union as compared to DHS and PFLCP. Although Fixation of these fracture with DHS requires less intraoperative time, is associated with less exposure to radiation and has lesser cost of implant but the blood loss is much higher. In our study PFLCP seems to be feasible alternative to PFN and DHS in certain complex, unstable, comminutted trochanteric fractures when weight bearing was restricted till radiological signs of fractures healing.
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Operation time in min	Stable	Unstable	Stable	Unstable	Stable	Unstable	PFN Group	DHS Group	PFLCP Group	56.1	63.61	40.6	51.78	70	80	Overall mean in min	Stable	Unstable	Stable	Unstable	Stable	Unstable	PFN Group	DHS Group	PFLCP Group	60	46.5	75	
Radiation exposure 	90	110	75	85	90	99	Overall mean 	105	80.62	98.5	
PFN 	No. of Patient 	Mean score 	Excellent 	Good 	Fair 	20	94	80	20	0	DHS 	No. of Patient 	Mean score 	Excellent 	Good 	Fair 	32	91	65	28	6	PFLCP 	No. of Patient 	Mean score 	Excellent 	Good 	Fair 	10	89	60	30	10	
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