Introduction: 

Trochanteric fractures are far more common in the elderly age group, but now a days with the increasing road traffic accidents these fractures are increasingly seen younger population. In reverse oblique trochanteric fracture the fracture line runs from lesser trochanter to lateral femoral cortex and the fracture can be either oblique or horizontal. According to AO/OTA classification there fractures are classified as 31-A3. The incidence of reverse oblique fractures varies from 4.3% - 23% in different studies. [1,2] Because of pull of abductors over greater trochanter the proximal part of the fracture has the tendency to go into abduction and the distal shaft has the tendency to medialize this makes these fracture pattern highly unstable.
 Historically these fractures were treated with sliding hip screws (SHSs) but they did not prevent the medialization of shaft; there were high incidences if hardware failure, lag screw cutout and nonunion. Intramedullary nail fixation provides medial buttress and prevent the above-mentioned complications and are the choice of implant fixation for reverse oblique trochanteric fractures. [3,14] The present study was carried out to evaluate the radiological and functional outcome of reverse oblique trochanteric fractures treated with long proximal femoral nails (PFN).
 Material and Methods: 
The study was prospectively carried out at Department of Orthopaedics, Institute of Medical sciences, Varanasi from October 2015 to July 2017. Thirty adults with reverse oblique trochanteric factures treated with closed/open reduction and internal fixation with long PFN. The inclusion criteria for the study were those aged above eighteen years of age, male & female sex, AO/OTA fracture type A3 or equivalent, intact lateral cortex, intact entry point of the nail and availability for entire duration of study; those excluded were unfit for surgery and other fracture pattern for proximal femur. All the patients were treated with 130o long PFN and the length of the nail varied from 340 mm – 400 mm after taking informed consent. The patients were then followed up at 2nd week, 6th week, 12th week, 24th week and then after every six months up to two years. 
All the patients presented to emergency services of our hospital after the stabilization of general condition the patients were posted for surgery. Surgery was performed by thee different trauma surgeons of the unit. Patients were positioned supine on a radiolucent fracture table. Closed reduction was attempted in every patient under c-arm control if it was unsuccessful the fracture were openly reduced and held with thick k-wires; standard proximal femoral nailing steps were then followed.  Satisfactory reduction was defined as up to 10° of mal-alignment in any plane (varus or valgus) without any apposition, shortening and rotational problems.[4,13,15] Postoperative antibiotic was given for first 48 hours.

At every visit patients were assessed clinically regarding hip and knee function, walking ability, fracture union, deformity and shortening. Modified Harris Hip scoring system was used for functional evaluation and x-rays of the involved hip with femur both antero-posterior and lateral views were done to assess fracture union and implant bone interaction. 
Results: 
The mean age of presentation was 57.7 years, male: female ratio was 3:2. Most common mode of injury was road traffic accident followed by fall on ground. Most of the fractures were operated within 6 days of injury (approx.93%) with mean duration of 3.6 days of trauma.  Mean duration of surgery was 97.6 minutes. Most common fracture pattern was AO type 31-A3.3 followed by A3.2 and A3.1[5]. Mean time for radiological union seen was 17.5 weeks.  Two patients developed superficial infection that were treated with antibiotics and two developed non-union who were treated with bone grafting after three months of primary surgery (Table 1).
The radiographs of sample case are presented below as figure 1, 2, ,3 and 4 shows initial, at three months, at six months and at one year of follow-up. 
To test the significance of difference between means of modified harris hip scores at sixth month, twelfth month, and at two years, paired t test was applied. All the mean differences were found to be statistically significant (p<0.01).
Table 1
	Parameters assessed

	Age of presentation (mean)                                  57.7 years

Male: Female                                                        3:2
Mode of injury  (RTA: Fall)                                 3:2
Injury to surgery time                                           3.6 days
Mean time of surgery                                            97.7 minutes
Type of reduction (open: closed)                          4:1
Mean time of radiological union                           17.57 weeks
Harris hip score: at six months                              76.03
                            at one year                                  86.50 (p<0.01)
                            at two years                                89.20 (p<0.01)


Table 12 : Modified Harris hip score 3 (12 months)
	HHS3 12M
	No. of patients
	Percent

	70-79 fair
	6
	20

	80-89 good
	13
	43.3

	90-100 excellent
	9
	30

	Lost to FU/Died
	2
	6.7

	Total
	30
	100
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Modified Harris hip score 2 (12months)


Modified Harris hip score 1 (6 months)
	HHS2 (6M)
	No. of patients
	Percent

	<70 poor
	7
	23.3

	70-79 fair
	12
	40

	80-89 good
	9
	30

	Lost to FU/Died
	2
	6.7

	Total
	30
	100
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Modified Harris hip score 2 (6 months)


Time to Union
	Time to Union (in weeks)
	no. of patients
	Percent

	12-14
	1
	3.3

	14-16
	8
	26.7

	16-18
	12
	40

	18-20
	7
	23.3

	20-22
	2
	6.7

	Total
	30
	100
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Discussion:
Treatment of intertrochanteric fractures has evolved considerably over last few decades. Intramedullary fixation devices are the implant of choice for trochanteric fractures especially reverse oblique fractures of trochanter as they are distinct from the other intertrochanteric fractures with respect to the direction of the major fracture line.[6,12]  Intramedullary implants also have the biomechanical advantage over surface implants as they have short lever arm [7,8]; also allows the surgeon to minimize soft tissue dissection thereby reducing surgical trauma, blood loss, infection, and wound complications.[9] 
Using two proximal lag screws could provide better rotational stability of the proximal fracture fragment and decrease the cut-out from femoral head by prevention of head fragment from toggling.[10] Anatomical reduction is also extremely important; we achieved anatomical reduction in all of our patients and twenty-four (eighty percent) patients were openly reduced and temporarily fixed with 2.5 mm k-wires, then reamed and finally fixed with long PFN. After fixation k-wires were removed. Varus mal- alingment was prevented and subsequently implant failure was avoided. Open reduction of fracture not only helped with anatomical reduction but also reduced the duration of surgery and number of exposures by c-arm.
Mean time for radiological union was 17.57 weeks in our study; Korhan Ozkan et al.[10]  found the average consolidation time was 8.6 weeks which is less than ours because closed reduction was done in thirteen out of fifteen cases and open reduction was most commonly done in our cases which might have lead to the loss of fracture hematoma and soft tissue handling as we were unable to achieve satisfactory anatomical reduction by closed manipulation. Sixty-six percent of cases were operated within 3 days of trauma and only seven percent of cases were operated after 10 days. Mean duration of surgery was 92.14 minutes, which is consistence with the study by Wang WY[11] who reported the average operating time was 90 min.
The functional outcome was assessed was on the basis of modified Harris hip score; the mean modified Harris hip (mHHS) score increased from 61.96 at 12 weeks to 76.03 at 24 weeks to 86.50 at one year to 89.20 at two years (p<0.01); mHHS at end of one year was 74.66 in study conducted by K Ozkan et al.[10] 
Intramedullary nailing with long proximal femoral nail consisting of two proximal lag screws is a good option in the treatment of reverse obliquity intertrochanteric fractures if attention is given to ensure correct technique during nail insertion and anatomical reduction of fracture before the insertion of nail. Limitations of our study were lack of control group and relatively small patient population.
Figure 1: Pre-operative radiograph of hip with proximal femur showing fracture 31A3.3.  
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Figure 2: Immediate Post-operative radiograph after fixation with PFN.
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4 months follow up
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12 months old follow up
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Squatting side & front
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Standing on one leg front and side
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