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BACKGROUND

Intertrochanteric femoral fractures are common in 
elderly patients. If  they are not adequately treated, 
they may cause a considerable change in the quality 
of  life. The trauma becomes more severe, and leads 
to worsening of  existing disease, which is the major 
cause of  mortality from this fracture. Various 
treatment modalities have been introduced to date for 
the reduction of  intertrochanteric fractures, including 
DHS, bipolar hemiarthroplasty, proximal femoral nail,  
trochanteric fixation nail (TNF) and external fixation, 
all of  which have their specific advantages and dis-
advantages.1,2 The application of  the contemporary 
operational methods substantially reduces the mortality 
risks, in comparison to the conservative methods of  
treatment. Furthermore, the contemporary methods 
can result in fewer percentages of  complications, and 
valid functional results. The dynamic hip screw (DHS) 
serves as the standard and is the most common device 
for fixation of  intertrochanteric femoral fractures3

The goal of  operative treatment is the strong and 
stable fixation of  the fracture fragments. Most patients 
with intertrochanteric fractures have considerable 
osteopenia and therefore the quality of  bone for 
the purpose of  fixation within the femoral head and 
neck is less than desirable and it is important that the 
internal fixation device be placed in that part of  the 
head and neck where the quality of  bone is the best. 
Failure of  a DHS fixation leads to decreased mobility 
of  the patient and frequently to a decrease in general 
health. The most common mode of  failure of  a DHS 
is cut out of  the lag screw from the femoral head and 
lift off  of  the plate from the femur. A DHS secured to 
an osteoporotic femur with locking screw plate would 
provide a stronger construct than the standard DHS 
plate. A dynamic hip screw fixed with a fixed angle 
locking screws would reduce the risk of  DHS failure. 

Treating intertrochanteric fracture with a locking 
DHS allows sound bone healing and is not associated 
with any major complications.3 The objective of  the 
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ments. Failure of a dynamic hip screw (DHS) fixation leads to decreased mobility of the patient, and frequently to decrease in 
general health. A dynamic hip screw fixed with a fixed angle locking screws would reduce the risk of DHS failure. The objective 
of the study was to assess the fracture union and functional outcome of intertrochanteric fractures treated with locking DHS. 

Materials and Methods: A prospective case series study of 26 patients underwent dynamic hip screw fixation after 12 months of 
follow up, to evaluate the advantages and disadvantages associated with the locking DHS and to evaluate the major postoperative 
complications associated with the treatment. The functional outcome was assessed using Salvati –Wilson scoring system. 

Results: The functional outcome was excellent in 45.83% and good in 33.33% of the patients after one year of follow up. In 
66.67% of patients, fracture was found to be radiologically united at the 3rd month follow up. 38.46 % of patients developed 
complications due to technical failures. 

Conclusion: Locking dynamic hip screw can be considered an effective method of treating trochanteric fractures in terms of 
functional outcome.
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study was to assess the fracture union and functional 
outcome of  intertrochanteric fractures treated with 
locking DHS after 12 months of  follow up, to evaluate 
the advantages and disadvantages associated with the 
locking DHS and to evaluate the major postoperative 
complications associated with the treatment.

MATERIALS AND METHODS

The study was a prospective case series study involving 
26 patients of  different intertrochanteric fractures 
from February, 2008 to February, 2009. The study was 
conducted in a tertiary care centre in Kerala, India. All 
patients were treated with dynamic hip compression 
screw with locking side plate. 24 patients were followed 
up for 1 year (2 patients died within this one year 
period). All patients with closed peritrochanteric 
fractures of  femur in the adult age group were included 
in the study. Patients with age less than 30 years, patho-
logical fracture, open injury, Ipsilateral skeletal injuries 
and severe arthritic hip were excluded from the study.

After  evaluation patients were then taken up for 
surgery. A lateral approach was used to expose the 
femur in all cases.The locking  plate was fixed to the 
shaft with locking screws of  appopriate length. All 
patients received one dose of  2nd generation cepha-
losporin intraoperatively and 3 days course postop-
eratively. Suction drains were used in all cases, and 
removed by 48 hours. Stiches were removed on the 
10th day, if  healthy wound margins. Ankle and calf  
exercises, leg dangling with patient sitting by the edge 
of  the bed  and exercises to strengthen hip abductors 
were started on postoperative day one, two and three 
respectively. At 6 weeks, patients were instructed to 
use a single crutch and bear successive weight on the 
affected limb. At 3 months, patients were allowed walk 
with a cane on the affected side and started stair case 
climbing. All patients were followed up for a period of  
1 yr; follow up visits were done at 6 weeks, 3 months, 6 
months and 1 year.

The important Clinical parameters assessed were 
wound condition, function on SALVATI & WILSON 
scoring system,5 and shortening. Radiological union 
and amount of  collapse were assessed. Informed 
ethical consent was obtained from Institutional ethical 
committee. Data was entered using Microsoft excel, 
and analysed by using Epi Info. 

RESULTS

The mean age of  the studied cases was 62.5 years 
(46 to 86 years), and the majority belongs to 60 to 69 

years. 15(57.7%) cases were males and 11 (42.3%) were 
females.  The more complex pattern and communition 
was seen more commonly in females. 53% of  the 
fractures were on right side, and 47% on left. Majority, 
50% belongs to Tronzo type 3 fractures, and 26 % 
belongs to type 4 and 20% each of  type 5. Only 4% of  
patients belong to Tronzo fracture type 2.

Stable fracture reductions were undergone in 10 
(38%) patients, and in 16 (62%) patients the fracture 
reductions were found to be unstable.  As compared 
to the stable reduction group, the Salvati Wilson 
score is found to be less satisfactory in other group. 
The duration of  surgery was calculated from the time 
of  incision to skin closure. In the second group, the 
duration of  the surgery and the requirement of  blood 
transfusion was more, and the average duration was 80 
minutes.

Functional outcome: All patients were subjected 
to SALVATI WILSON SCORE at the one month, 
three month, six month and one year follow ups. The 
outcome was excellent in 45.83% and good in 33.33% 
cases. It was observed that patients with low score in 
the initial follow up continued to have low score even at 
the 1 year follow up as compared to patients with high 
score in the initial follow up.  Two patients complicated 
with DHS cut through and side plate lifting off, showed 
poor score (Table 2: SALVATI WILSON SCORE 
(6 and 12 months)

Fracture union: In 66.67% of  patients, fracture was 
found to be radiologically united at the 3rd month 
follow up and in 33.33% of  patients, fracture was 
found to be united at the 6th month follow up. It was 
observed that in patients who showed evidence fracture 
healing at the 3rd month follow up had excellent score 
at 1 year follow up. Patients who had stable reduction 
before fixation also showed early radiological union.

Table 1. SALVATI WILSON SCORE (1 ½ and 3 months)

SALVATI WILSON SCORE At 6 weeks
Score Frequency Percentage

<16 13 50

16-23 13 50

24-31 0 0

>31 0 0

SALVATI WILSON SCORE At 3 months
<16 0 0

16-23 23 0

24-31 3 10

>31 0 0

>31 0 0
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Complications: Two patients died from reasons not 
obviously related to the surgery, two patients developed 
respiratory infection and two patients developed 
catheter related urinary tract infection, and one patient 
developed DVT. Out of  the 7(27%) technical compli-
cations we have faced, four were improper reduction, 
two inappropriate length of  Richard hip screw and one 
inappropriate length of  locking screw in side plate. Out 
of  the three late complications one was a neck screw 
cut out, one plate lift off, and another was a mal union.

Shortening: Post operatively 42% patients developed 
1 cm shortening, 42% patients had 2 cm shortening 
and 16% patient developed 3 cm shortening.

Relationship between age and functional outcome: 
100% patients in the age group below 50 years had 
excellent score in Salvati Wilson.  In the age group of  
50 to 59 years, 50 % of  each had excellent and good 
score; in the age group of  60 to 69 years, 54 % had 
excellent score, 38 % had good score and 8% poor 
score; in the age group of  70 to 79 years 25 % had 
excellent score , 50 % had good score and 25% poor 
score; in the age group above 60 yrs, 66% had poor 
results, which shows the functional outcome is more 
favourable in younger age groups.

Relationship between type of  fracture and functional 
outcome: 100% excellent results were found with  
the fracture type 2 and 72.22% for Type 3 fractures 
(Table 3).

DISCUSSION        

Hip fractures are devastating injuries that most often 
affect elderly and have a tremendous impact on 
health. The result of  this study is comparable to study 
conducted by Heysemore et.al, Leung et.al,6 Laskin 
et.al7 and Kyle et.al.8 Mean age of  this study group was 
67.46 years which is quite different from 80 years in 
Desjardines et.al, 79 years in Heysemore et.al, 86 years 
in Laskin et.al,7 78.2 years in  Leung et.al,6 and 75.1years 
in Ecker et.al9 is less. This is due to the early onset of  
osteoporosis that usually occurs 10-20 years earlier in 
Indian population10

Sex incidences  in this study  showed an interesting 
comparison with the western literature that female to 
male ratio is 86:14 in Davis et.al,11 84:16 in Ecker et.al,9 
82:18 in Laskin et.al,7 83:17 in Heysemore et.al, and 
69:31 in Desjardines et.al. In this study the sex ratio, 
female to male is 40:60, which shows a high incidence 
in of  males. This is because of  the fact that the Indian 
males have higher risk of  osteoporosis than the 
western counter parts.12 A nutritional factor, including 
decreased calcium has been implicated as the cause.

Mean surgical time for the sliding hip screw fixation 
of  intertrochanteric fractures, including stable and 
unstable fractures were 0.67 hours in Wolfgang et.al,13 
0.78 hours in Gargen et.al14 and 0.68hrs in Laskin et.al.7 
The mean time of  duration of  surgery of  our study 
was 80 minutes. This may be due to difficult procedure 
and use of  fixed angle locking side plate.

While assessing the functional outcome in our study 
with respect to other studies, we had 45.83% excellent 
results and 33.33% of  good results as compared to the 
study by M.Tyllianakis (the study which used Salvati 
Wilson Score) who had 40% of  excellent score, 33% 
of  good score and 27% fair score. The results of  our 
study were comparable with various other studies of  
conventional DHS in terms of  functional outcome 
and complications, but have not shown any added 
advantage over conventional DHS.

In this study, 66.67% of  fracture was found to be ra-
diologically united at the 3rd month follow up and 

in 33.33% of  patients fracture 
found to be united at the 6th 
month follow up. The average 
time of  radiological union 
in various other studies like 
Desjardines et al (14.2 weeks), 
Heysemore et al (13 weeks), 
Laskin et al (14 weeks) were 
comparable to our study.

Table 2. SALVATI WILSON SCORE (6 and 12 months)

SALVATI WILSON SCORE At 6 Months
Score Frequency Percentage

<16 2 8.33

16-23 8 33.33

24-31 14 58.33

>31 0 0

SALVATI WILSON SCORE At 12 Months
Score Frequency Percentage

<16 (poor) 2 8.33

16-23 (fair) 3 12.5

24-31 (good) 8 33.33

>31 (excellent) 11 45.83

Table 3. SALVATI WILSON SCORE (6 and 12 months)

Outcome
Type 2 Type 3 Type 4 Type 5

Frequency Percent Frequency Percent Frequency Percent Frequency Percent

Excellent 1 100 8 72.72 2 28.57 0 0

Good 0 0 3 27.27 4 57.14 1 20

Fair 0 0 0 0 1 14.28 2 40

Poor 0 0 0 0 0 0 2 40
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General postoperative complications were 27% in 
this study group, which is comparable to 16.5% 
in Davis et.al.11 Fracture complication alone were 
20%, compared with 10% in Leung et.al,6 19.64% in 
Harrigton and Johnston,15  6.8% in Jocob et.al,16  10% 
in Bannister and Gibson,17 14% in Gordon et.al5  and 
4%  Rao et.al.18 Mortality in the study group was 8.2% 
which is comparable with 13% in Gordon et.als,5 7% in 
Laskin et.al,7 16% in Ecker et.al,9 and 6% in Harrington 
and Johnstons.15

There was one case of  side plate lift-off  from the 
femoral shaft. In this patient, all the three locking 
cortical screws had unicortical purchase and the case 
had severe osteoporosis. The locking side plate was 
removed by a second operation and revised with a 
longer side plate (7 holed).

The mean shortening was 1.75 cm comparable with 
1.5cm in Laskin et.al,7 2cm in Heysemore et.al, 1.2cm 
in Clawson et.al,19 1.5 cm in Dimon and Houghson20 
and 2cm in Ecker et.al.9

CONCLUSION

There is high incidence of  intertrochanteric fracture in 
Indian males compared to the west. It may be due to 
high incidence of  osteoporosis in Indian males. Inter-
trochanteric fracture occurs at an early age in Indian 
population indicating an early onset of  osteoporosis in 
the same. The results of  our study were comparable 
with various other studies of  conventional DHS in 
terms of  functional outcome and complications. Hence 
locking DHS can be considered an effective method of  
treating trochanteric fractures.
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