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Abstract: 51 patients with unstable intertrochanteric fracture treated with sliding hip screw alone were 

selected in our retrospective and prospective study for a period of 28 months with an average follow up of 
minimum 4 months.Lateral femoral wall integrity was assessed in all patients radiologically prior and after 

surgery and tip apex distance was calculated following DHS fixation as described by Baumgartner et al. 5 out 

of 51 patients had screw cutout within six months of surgery. In our study, unacceptable TAD combined with 

loss of lateral femoral wall integrity is a definite indicator of DHS implant cutout. Lateral femoral wall fracture 

resulted in six times higher risk of  a reoperation due to technical failure when gold standard method of sliding 

hip screw was used. Tip Apex Distance alone was not a reliable indicator for screw cut out.The simple 

treatment guideline should be if the lateral femoral wall or greater trochanter is fractured, the use of  DHS 

implant must be guarded. 

Keywords:Intertrochanteric fracture, lateralfemoralwallintegrity(LFW), zones in femoral 
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I. Introduction : 
  Intertrochanteric fracture is one of the most common factures of the hip especially in the elderly with 

porotic bones, usually due to low-energy trauma like simple falls.Problems of these fractures are (1) association 

with substantial morbidity and mortality (2) malunion (3) implant failure, cutout of screw head, and penetration 

into hip. (4) great financial burden to the family and (5) associated medical problem like diabetes, hypertension. 
It is universally agreed that the treatment of intertrochanteric fractures is stable internal fixation at the earliest 

opportunity. Stable fixation is the keystone for successful union of trochanteric fractures. Factors beyond the 

control of surgeon for successful treatment are: (i) fracture geometry and stability, (ii) bone quality, (iii) 

comminution. Factors under the control of surgeon are: (i) good reduction, (ii) proper choice of implant, (iii) 

proper surgical technique, and (iv) availability of modern operation rooms, entire set of implants, 

instrumentation and image intensifier.The factors most significant for instability and fixation failure are: (i) loss 

of posteromedial support, (ii) severe comminution, (iii) subtrochanteric extension of the fracture, (iv) reverse 

oblique fracture. (v) shattered lateral wall (vi) extension into femoral neck area and (vii) poor bone quality. 

Osteoporosis is particularly important in the fixation of proximal femoral fractures.The mechanism of failure 

has been the collapse of the neck-shaft angle into varus leading to cut out of the screw from the femoral head. 

There are various factors which results in the screw cut out, such as age of the patient, quality of the bone, 
pattern of the fracture, stability of reduction, angle of the implant and position of the lag screw. But there has 

been no clear consensus to the interrelationships or the relative importance of each factor. Most of the authors 

have recognized the importance of accurate placement of screw in the femoral head. There have been various 

methods to evaluate the position of the screw. We have used the method formulated by Baumgartner et al (JBJS 

Am,1995,77:1058-1064)- Tip apex distance and  Lateral Femoral Wall Integrity by Palm et al JBJS (Am) 2007; 

89 : 470-475. 

 

II. AIM : 
To analyze lateral femoral wall integrity and tip apex distance in unstable intertrochanteric fracture 

with DHS fixation an important predictor of screw cut out for reoperation. 

 

III. Materials And Methods : 
Our study was conducted at Sri Ramachandra Medical College and Hospital from June 2010 to October 

2012,it was prospective and retrospective study.We included all unstable intertrochanteric fractures fixed with 
DHS alone and excluded stable intertrochanteric fracture and intertrochanteric fractures treated with all other 

modalities. The major factors contributing to the fracture in our study group was person age, landing on the hip, 

inadequate reflexes and osteoporosis. AO/OTA classification was used to classify fracture pattern in all selected 

patient. 51 patients were selected totally among them male34(66.67%),female17(33.33%) and nature of injury 
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was trivial fall-50(98%) and RTA1(2%). Majority of our patients are in the age group of 45-83yrs, with an 

average age of 64.67 yrs.According to AO/OTA classification fracture pattern of A2.1-22(43.13%),A2.2-

18(35.29%)A2.3-5(9.8%),A3.1-5(9.8%),A3.2-1(1.96%).Tip apex distance of Good limits<25mm-1(1.96%), 
acceptable limits (26-30mm)-11(21.56%), poor limit (31-35mm)-19(37.25%) and unacceptable limits>35mm-

20(39.21%). In our study screws were most frequently placed in center-center zone (49%) and least frequently 

posterior-inferior (1.96%).Lateral femoral wall integrity preoperatively present-45(88.23%),lost-6(11.76%) and 

postoperatively present-22(43.13%),lost-29(56.86%). 

 

FIGURES AND TABLES : 
Table 1.Age distribution 

Age (In years) No. of patients 

21-30 - 

31-40 - 

41-50 3 (5.88%) 

51-60 19 (37.25%) 

61-70 17 (33.33%) 

71-80 8 (15.68%) 

81-90 4 (7.84%) 

 

Table 2.Gender distribution 
Male Female 

34 (66.77%) 17 (33.33%) 

 

Table3.Mode of injury 
Trivial Fall RTA 

50(98%) 1(2%) 

 

Table 4.AO/OTA classification for intertrochanteric fracture 

AO/OTA- 31 NOS. 

A 2.1 22 (43.13%) 

A 2.2 18 (35.29%) 

A 2.3 5 (9.8%) 

A 3.1 5 (9.8%) 

A 3.2 1 (1.96%) 

A 3.3 - 

 

Table 5.Tip apex distance (TAD) 
TAD Nos.  

Good (<25mm) 1 (1.96%) 

Acceptable(26-30mm) 11 (21.56%) 

Poor (31-35mm) 19 (37.25%) 

Unacceptable(>35mm) 20 (39.21%) 

                                           Fig 1.Zones of Screw placement in femoral head 

 

 

 
 
 

 

 

 

 
(No) – Numbers indicate screw cut out in that zone. 

Fig 2.Lateral femoral wall integrity (LFW) 
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Table 6.Post opeative–  Lateral femoral wall (LFW) integrity loss 

AO/OTA Nos. 

A 2.1 9 (40.90%) 

A 2.2 10 (45.45%) 

A 2.3 4 (18.18%) 

 

IV. Results : 
 1)In our study, 5 out 51 patients had screw cutout which occurred within six months after the surgery.2) In 

the study,sliding screw were most frequently placed in center-center zone(49%) and least frequently in 

posterior-inferior(1.96%) zone. 3)The highest rate of screw cutout occurred in anterior-superior(two of five 
screws) and posterior-superior(two of five screws),the rate of cutout in these two peripheral zones was 

significantly higher than rate in other zones. However, the placement of screws in any of the other zones had no 

predictive significance with respect to cut out.4) In five patients who had screw cutout TAD averaged 35.04mm 

(range 30.4 to 38.8mm) compared with 34.91mm (range,24 to 46.5mm) in those who had no screw cutout.5) In 

our study lateral femoral wall was lost preoperatively (fracture pattern) in 6 patients (11.76%) and intact in 45 

patients (88.23%), postoperatively loss of lateral femoral wall integrity was seen in 22 patients (48.88%) we 

found that there was seven times higher risk of losing lateral wall integrity due to a technical failure when the 

gold standard method of sliding compression hip-screw fixation was used. 

 

V. Discussion : 

 In our study we had used the AO/OTA classification and noticed that forty five fractures (88.23%) of 

the 51 were type 31-A2 and six (12.77%) were of type A31-3. In our study lateral femoral wall integrity (LFW) 

was lost preoperatively (fracture pattern) in 6 patients (11.76%) and intact in 45 patients (88.23%), 

postoperatively loss of lateral femoral wall integrity was seen in 22 patients (48.88%).we found that there was 

seven times higher risk of losing lateral wall integrity due to a technical failure when the gold standard method 

of sliding compression hip-screw fixation was used. Twenty three patients out of twenty nine  fractures 

(79.31%) that were identified postoperatively, known to have occurred during the surgery itself  had been 

classified as type A2.1 were 9 fractures (39.1%), type A2.2 were 10 fractures (43.42%) and type A2.3 were 4 
fractures (17.39%).  In our study the tip apex distance (TAD) averaged 34.92mm (range, 24 to 46.50) for all 51 

fractures. The screw cut out through the femoral head was noticed in 5 of the 51 patients. All the screw cut out 

occurred within 6 months after the surgery.In the 5 patients who had  screw cut out TAD  averaged 35.04mm 

(range, 30.4 to 38.8mm) compared with 34.91mm (range, 24 to 46.5mm) in those from which the screw had not 

cut-out. Forty five patients out of fifty one had sustained type A2.1, A2.2, A2.3 fracture and 80% (4 of the 5) of 

type A2.3 had an intraoperative fracture of the lateral wall compared with 40% (9 of the 22) of type A2.1. In our 

study screws were most frequently placed in center-center zone (49%) and least frequently posterior-inferior 

(1.96%). The highest rate of cutout occurred in the anterior –superior (two of five screw) and posterior- superior 

(two of five screw zones).  The rate of cut out in these two peripheral zones was significantly higher than the 

rate in the center-centerzone.However, the placement of screws in any of the other four zones – that is, 

placement of 23.52% of all screws – had no predictive significance with respect to cut out.In our study one 

patient with type 31- A2.1 fracture and TAD 30.4mm with lag screw in the center-center zone had screw cut out 
as the lateral femoral wall integrity was lost postoperatively. The other three  patients in whom the screw had 

cutout were  type 31A2.1,A2.2 fractures, but the lateral femoral wall integrity was lost postoperatively and the 

TAD was in the range of poor and unacceptable limits (33.2-38.6mm). 
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VI. Conclusion: 
1)In our study, unacceptable TAD combined with loss of lateral femoral wall integrity is a definite indicator of 

DHS implant cutout. 

2)Lateral femoral wall fracture resulted in six times higher risk of  a reoperation due to technical failure when 

gold standard method of sliding hip screw was used. 

3)DHS has to be better avoided in AO/OTA 31A2.2 and 31A2.3 intertrochantric  fractures as the incidence of 

post operative loss of femoral wall integrity was statistically significant.  

4)Tip Apex Distance alone was not a reliable indicator for screw cut out.   

5)The simple treatment guideline should be if the lateral femoral wall or greater trochanter is fractured, the use 

of  sliding hip screw must be guarded. 
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