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Th e outcome of dynamic hip screw fi xation in 
intertrochanteric femur fractures
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Introduction: 
Th e intertrochanteric area of the femur is distal 
to the femoral neck and proximal to the femoral 
shaft . It is the area of the femur between lesser 
and the greater trochanters.1,2,3Intertrochanteric 
fractures occur as consequences of either high-
energy trauma seen in young male patients or 
simple low-energy falls common seen in elderly 
female patients.4,5,6

Among individuals older than 60 years, intertro-
chanteric fractures occur more than twice as of-
ten in women as they do in men.7,8,9 Th e mean age 
for this fracture is 81 years. In this group, the ma-
jor contributing factors are osteoporosis and the 
propensity of older patients to fall.5,1,10Operative 
management, which allows early rehabilitation 

and off ers the patient the best chance for func-
tional recovery, is the treatment of choice for 
virtually all intertrochanteric fractures. Short 
term surgical goals are to provide a construct 
that is stable enough to withstand early trans-
fer, mobilization and at least some weight bear-
ing. Th e long term surgical goal is to restore the 
patient’s previous level of   independence and 
function.2,3,9,11 Sliding hip screw is the implant of 
choice for most intertrochanteric hip fractures, 
so there is need for understanding the use, re-
sults and complications of this most important 
method of fi xation of  intertrochanteric fractures 
of femur, which reduces hospital stay, early re-
habilitation of patient, and less chances of infec-
tion, nonunion and rotational deformities.1,4,7

Abstract:
Objective: To study the outcome of intertrochanteric femur fracture treated with dynamic hip 
screw (DHS).
Study design: A prospective cohort study.
Place and duration of study: Th is study was carried at the department of Orthopaedic Ziaud-
din university hospital , Karachi, during June 2013 to May 2014.
Material and methods: Total 60 consecutive patients with intertrochanteric fracture were 
studied. Th e outcome of intertrochanteric femur fracture fi xed with dynamic hip screw was 
assess by  time of union, rate of infection, range of hip motion & limb shortening. Clinical 
and radiographic assessments were conducted at second, six, twelve, and eighteen weeks aft er 
surgery and at 6months.
Results: Most of the case were old age with a mean age of 68 yrs. Injury was more common 
in males 34(57%) than females 26(43%). Only two (3%) patient had more than 2cm limb 
shortening while 58(97%) had less than and equal to 2 cm limb shortening. At the end of our 
study most of our patient’s (96.7%) achieved good range of movement at hip joint. Six months 
postoperatively all fractures united.
Conclusion: It was concluded that the patients who were treated with the technical optimiza-
tion of the DHS application achieved a close-to-normal anatomy following surgery and main-
tained this state throughout the follow-up period.
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Material and methods:
Between June2013 and May 2014, 60 consecu-
tive patients were operated with DHS in our 
orthopaedic department for femoral intertro-
chanteric fractures. Th e fractures were classifi ed 
according to evan’s classifi cation systems. Inclu-
sion criteria for this study were: (a) Evan’s classi-
fi cation all four types fractures; (d) patients able 
to walk without any assistance before injury. Ex-
clusion criteria for this study were: (a) bilateral 
hip fractures; (b) nonunion or pathological frac-
tures; (c) patients who required intensive care 
or treatment in other departments; (d) previous 
ipsilateral hip fracture or surgery.

Patients were admitt ed from accident & emer-
gency and OPD department once they have 
met the inclusion criteria. Detailed history with 
known co-morbids, detailed examination and 
investigations including x-rays were done at the 
time of admission.

All the data was collected and noted in profor-
ma. Informed, writt en consent was taken pre 
operatively. Plain fi lms in the immediate post-
operative period were reviewed for adequacy of 
fracture reduction and screw position for each 
patient. Reduction was considered adequate 
when (a) anatomical to 10° of valgus on antero-
posterior radiograph, (b) posterior angulation 
was less than 5° on lateral view and (c) the proxi-
mal fragment was not inferior to the distal frag-
ment on the AP view.

Lag screw position of DHS was considered ad-
equate when (a) the screw was inserted over the 
inferior calcar and in the lower half of the femo-
ral head on the AP view, (b) the screw was in-
serted in the center, or slightly in the dorsal part, 
of the femoral head and through the central part 
of the femoral neck on the lateral view and (c) 
screw tip was within 5 mm from the subchon-
dral bone, but did not penetrate the joint on ei-
ther the AP or the lateral view.

Partial weight bearing with crutches or walker 
assistance was routine for all patients at two 
weeks aft er surgery, and full weight bearing was 
permitt ed aft er four weeks, depending on indi-
vidual clinical condition. Th e patients were re-
viewed post operativelyat 2 weeks for removal 
of sutures and then at 6th, 12th, 18th and 24th 

weeks for assessment of union, infection, range 
of motion  and limb shortening. AP and lateral 
roentgenograms were taken for all patients at 
each follow-up  for evaluations of fracture heal-
ing and implant position. Evaluation of the pa-
tients was done by author and all the details 
were documented in the proforma.Th e data was 
entered and analyze into Statistical packages for 
social science (SPSS version 10.0). 

Operative technique:
Preoperative roentgenograms of the uninjured 
side can be used to estimate size of sliding hip 
screw device. All the patients were on a trac-
tion table and their fractures were reduced by 
closed manipulation. Fracture site was exposed 
through standard Lateral Approach.

Th e line of incision was from the greater tro-
chanter to the lateral femoral condyle. Th e 
length of the incision depends on the length of 
the implant used. Th e vastus lateralis and vas-
tusintermedius were split in line with the fi bers. 
Th e muscles are refl ected sub-periosteally. Th e 
level of insertion of the guide pin varied with 
the angle of the plate used. Th e proximal aspect 
of the osseous insertion of the gluteus maximus 
and the tip of the lesser trochanter, which are ap-
proximately 2 cm below the vastuslateralis ridge, 
help identify the level of entry of a 135-degree 
angle plate guide pin was aimed toward the apex 
of the femoral head, the point where a line paral-
lel to and in the center of the femoral neck inter-
sects the subchondral bone. Aft er the guide pin 
has been positioned satisfactorily, appropriate 
lag screw length and reaming distance was deter-
minedand reaming was done with triple reamer 
over the guide pin. Th e appropriate classic plate 
and lag screw was assembled the entire assem-
bly was placed over the guide pin and intro-
duced into the reamed hole. Th e lag screw was 
advanced into the proximal femur to the prede-
termined level and its position was verifi ed with 
image intensifi cation. Position and depth of the 
screw was verifi ed with image intensifi cation in 
both planes. Th e side plate was advanced onto 
the lag screw shaft  and fully seated. Plate was 
secured to the shaft  with the use of plate clamp.  
Bone screw holes were drilled and   the appro-
priate cortical screw length was determined 
with the bone screw length gauge. Screw was in-
serted by using the self-holding hex screwdriver. 
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Th e drain placed, wound closed in layers.

Results:
A total of 60 patients with intertrochanteric 
femur fracture diagnosed on clinical and radio-
logical examination by taking X-ray hip AP and 
lateral view, were include in this study.

 Th e average age of the patients was found 68 
± 12 year with 95% confi dence interval was 63 
to 72.  Out of 60 patients, there were 34(57%) 
males and 26(43%) females with male to female 
ratio 1.31: 1. Fall followed slip on ground was 
responsible for fracture in 34(56.7%) patients 
while road traffi  c accident was the cause of 
fracture in 26(43.3%) patients. Right limb was 
aff ected in 36(60%) patients and left  limb in 
24(40%) patients.

All patients reported to the hospital in between 

3 hours to 36 hours of and operated in next 24 
hours.

According to the modifi ed Evan’s classifi ca-
tion for intertrochanteric fracture, Type I-C 
was the most common fracture that was found 
in 26(43.3%) patients, type I-A fracture in 
14(23.3%), type I-B in 14(23.3%) and type I-D 
fracture in 6(10%).

Out of 60 patients, only 2 (3%) patients had  
more than 2cm limb shortening while 58(97%) 
had less than and equal to 2 cm limb shortening  
as shown in graph 1.

All patients were followed up postoperatively 
for 24 weeks. Out of 60 patients, wounds of 
56(93.33%) patients were clean and 42(6.66%) 
patients had superfi cial infection at 2nd week 
which became clean in 6th week and successive 
follow-up weeks. Deep infection was not found 
in any patients as shown in graph 2.

All patients were allowed Partial weight bearing 
aft er 2 week and full weight bearing at 4th week. 
Radiological evidence of union was present in 
58 (96.7%) cases in 12th weeks while 2 (3.3%) 
case was non union at 24 weeks as shown in 
graph3.

Th e range of motion in term of fl exion and ex-
tension at hip joint are presented in table 1. Th e 
mean fl exion and extension were of 121o ± 8.8o 
and 9.33 ± 2.5 at 24 weeks respectively. Flexion 
and extension were closed to the Normal range 
of fl exion and extension of motion (Friedman 
test; p<0.01).

Th e average abduction and adduction were 

Kendall’s W= 0.23; Chi-Square = 7; Df= 1; P-Value 
=0.005; Kendall’s Coeffi  cient of Concordant

Figure 2: Condition of wound according to follow-
up visit (n=60)
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Figure 3: Radiological union according to follow-up 
visit (n=60)
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Figure 1: Limb shortening (n=60)
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Table 1: Comparison of range of motion in term of fl exion and extension(n=60 each follow-up)

Mean ± SD Median(IQR) Max. – Min. Mean Ranks
Flexion

2nd Week 89.7±6.1 90(0) 70-110 1.10

6th Weeks 104.7±7.2 100(10) 90-130 2.15

12th Weeks 113.3±6.4 110(10) 90-130 3.30

18th Weeks 118±2.3 120(10) 90-130 4.02

24th Weeks 119±1.8 120(10) 90-130 4.43

Extension

2nd Weeks 00 ± 00 00(00) 00 – 00 1.48

6th Weeks 3.17 ± 4.6 00(10) 0-10 2.27

12th Weeks 8.67 ± 3.5 10(0) 0-10 3.67

18th Weeks 9.00 ± 3.1 10(0) 0-10 3.75

24th Weeks 9.33 ± 2.5 10(0) 0-10 3.83
Extension at 2nd week is constant (all observation were zero). 
Friedman Test applied for repeated observation
Flexion   (NormalRange:  0o – 120o) - Chi-Square = 105.62   df=4 p= 0.0001 
Extension (NormalRange:  5o – 20o) - Chi-Square = 84.67 df=4 p= 0.0001
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26.8o ± 5.6o  and 31.8o ± 6.5o  at 24th weeks 
which were closed to normal range of abduction 
and adduction at hip joint (Friedman test; p= 
0.0001) as shown in table 2. 

Th e average range of motion in term of internal 
and external rotation were   at 24th weeks which 
were closed to normal range of internal and ex-
ternal rotation  at hip joint (Friedman test; p= 
0.0001) as shown in table 3. 

Discussion: 
Th e dynamic hip screw (DHS) has become a 
standard implant for fi xation of intertrochan-

teric femoral fractures since 1960s.1,9,4,12 Despite 
alternative devices and surgical techniques are 
present, DHS is still the most frequently used 
implant in the surgical treatment of these frac-
tures.4,8,13,2 Th e advantages of this implant in-
clude deep insertion of the screw, controlled 
compression and impaction at the fracture site 
without penetration of the femoral head. How-
ever, reduction and internal fi xation are a chal-
lenge to the surgeon, especially in unstable frac-
tures.1,3,4,2

Intertrochanteric fractures occur in elderly peo-
ple with poor bone quality and most are commi-
nuted and unstable14’1. Since early mobilization 
is mandatory the methods of fi xation chosen 
must allow immediate weight bearing. Stability 
and sliding are closely related phenomenon. Dy-
namic hip screws have improved the treatment 
of intertrochanteric fractures due to sharing 
of load between the implant and fracture frag-
ments15,1,14.

 For a femoral intertrochanteric fracture, many 
devices can result in stable fi xation and achieve 
union. Th ere are 3 components of a dynamic hip 
screw, including a lag screw (inserted into the 
neck of the femur), a sideplate and four corti-
cal screws (fi xated into the proximal femoral 
shaft ).1,14,9

 Th e idea behind the dynamic compression is 
that the femoral head component is allowed to 
move along one plane; since bone responds to 
dynamic stresses, the native femur may undergo 
remodeling and proper fracture healing.16’17’14

Study conducted in Pakistan reported that range 
of hip joint motion was within normal limit in 
97.5% cases, 80% of them have ambulatory sta-
tus without support and 17.5% have ambula-
tory status with support aft er six month.18Babst, 
Reto. reported that Dynamic Hip Screw (DHS) 
is currently the most frequently used implant 
for the treatment of intertrochanteric hip frac-
tures.19

Local results and international results are show-
ing good functional recovery with DHS for 
proximal femur fractures but some studies hav-
ing only fair results.20,18,19

Table 2: Comparison of range of motion in term of abduction and adduction (n=60 each follow-
up)

Mean ± SD Median(IQR) Min. – Max. Mean Ranks
Abduction

2nd Week 10.3 ± 3.5 10(0) 5 -20 1.27

6th Weeks 14.6 ± 5.1 15(6) 10-30 1.97

12th Weeks 20.6 ± 6.1 20(8) 5-30 3.30

18th Weeks 24.3 ± 5.7 20(10) 10-30 4.07

24th Weeks 26.8 ± 5.6 30(10) 10-35 4.40

Adduction

2nd Weeks 11.33 ± 4.5 10(0) 5-30 1.17

6th Weeks 18 ± 7.3 20(10) 10-40 1.97

12th Weeks 26.5 ± 7.8 30(10) 10-40 3.45

18th Weeks 29.5 ± 6.5 30(0) 15-40 4.00

24th Weeks 31.8 ± 6.5 30(10) 15-40 4.42
Friedman Test applied for repeated observation
Abduction (NormalRange:  40o) - Chi-Square = 100.1   df=4 p= 0.0001 
Adduction (NormalRange:  0o – 25o) - Chi-Square = 107.4 df=4 p= 0.0001

Table 3: Comparison of range of motion in term of internal and external rotation (n=60 each 
follow-up)

Mean ± SD Median(IQR) Min. – Max. Mean Ranks
Internal rotation  

2nd Week 10.5 ± 5.0 10(0) 5 – 30 1.13

6th Weeks 15.8 ± 6.8 15(10) 10- 40 2.07

12th Weeks 22.7 ± 8.8 20(15) 10 – 40 3.22

18th Weeks 28.2 ± 8.0 30(10) 15 – 40 4.13

24th Weeks 30.5 ± 7.1 30(06) 15 - 40 4.45

External rotation

2nd Weeks 10.5 ± 5.0 10(0) 5 – 30 1.13

6th Weeks 15.7 ± 6.8 15(10) 10 – 40 2.07

12th Weeks 22.2 ± 8.5 20(15) 10 – 40 3.20

18th Weeks 27.8 ± 8.1 30(10) 15 – 40 4.13

24th Weeks 30.2 ± 6.9 30(01) 15 - 40 4.47
Friedman Test applied for repeated observation
Internal rotation (Normal Range:  35o) - Chi-Square = 107.44   df=4 p= 0.0001 
External rotation (Normal Range:  45o) - Chi-Square = 107.6 df=4 p= 0.0001
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Femoral shortening is a well-known clinical 
fi nding aft er surgical treatment of  intertro-
chanteric fractures. Particularly, in old patients 
with poor bone quality and unstable fracture 
types, secondary compression of these fractures 
oft en leads to length inequality of the lower 
limbs.1,14,8,10  In our study out of 60 patients, only 
2 (3%) patients had more than 2cm limb short-
ening while 58(97%) had less than and equal to 
2 cm limb shortening. Platzer, Patrick  reported 
that Femoral shortening aft er operative treat-
ment of intertrochanteric fractures was found to 
be a common clinical fi nding in young patients. 
Nearly half of them showed a lower limb length 
inequality aft er fracture fi xation. Th e degree of 
the shortening was rather low and depended 
mainly on the fracture type.21

In short our study refl ects no case of deep in-
fection. Union occurred in Fift y Two (86.7%) 
cases in 12th weeks, 56(93.3%) cases united in 
18th weeks, and in 58(96.7%) patients union 
was evident at 24th week. Hip range of motions 
in 58(96.7%) cases remained remarkable and 
58(97%) patients had less than and equal to 2 
cm limb shortening at the end of our study.

Conclusion :
We concluded that dynamic hip screw is the 
implant of choice for the treatment of intertro-
chanteric fractures with good functional out 
comes. Further research needed to popularize 
this important modality of proximal femur frac-
ture stabilization in our setup.
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