
 

ORIGINAL ARTICLE 

 

734   P J M H S  Vol. 10, NO. 3, JUL – SEP  2016    

Frequency and Causes of Failure of Dynamic Hip Screw Fixation 
for Interochanteric Fracture 
 
MUHAMMAD AMJAD, RIZWAN AKRAM, ATIQ UZ ZAMAN, IJAZ AHMAD, AMER AZIZ 
 

ABSTRACT 
 

Background: Hip fractures are a leading cause of death and disability among elderly. Approximately 
half of these injuries are intertrochanteric fractures and the incidence is continuously increasing. It is 
estimated that the incidence of intertrochanteric fractures will be doubled by the year 2040. Different 
types of implants were tried at different times for internal fixation of these fractures, of which dynamic hip 
screw has remained the most popular one. But with the advent of some newer implants, the efficacy of 
dynamic hip screw is being questioned. 
Aims: To determine the frequency of failure after dynamic hip screw fixation of intertrochanteric fracture 
and to identify causes (instability, increased tip apex distance and high angle side plate) leading to failure 
after dynamic hip screw fixation of intertrochanteric fracture. 
Design: Descriptive case series. 
Setting: The study was conducted in Orthopaedic ward of Ghurki Trust Teaching Hospital/Lahore 
Medical & Dental College, Lahore. 
Duration of study: Six months (15

th
 November, 2008 to 15

th
 May, 2009) 

Methods: Forty five cases of intertrochanteric fractures were included and operated for internal fixation 
with dynamic his screw under fluoroscopic guidance. Pre, per and post-operative findings during hospital 
stay and follow-up period were recorded. 
Results: There were 32 males and 13 females with male to female ratio were 2.5:1. The mean±SD 
between the ages was 71.91±10.40 years. Thirty one patients were admitted through emergency and 14 
patients through outdoor patient department. The size of lag screw in 12 patients of 85 mm screw and 33 
patients of 900 mm screw were used. Three types of interlocking nail of 45 mm, 50 mm and 55 mm sizes 
were used. The failure rate was found in 22 patients of grade III, 15 patients of grave IV and 8 patients of 
grade V of dynamic hip screw fixation through Hammer et al radiological assessment of callus formation. 
At Sirkoski and Barrington pain scale, the failure rate was found in 28 patients of grade III and 17 patients 
of grade IV. 
Conclusion: The use of this implant is associated with satisfactory result and acceptable complication 
rate, given the poor physical status of many of these elderly patients before the injury. 
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INTRODUCTION 
 

The intertrochanteric fractures are generally referred 
as extracapsular fractures of proximal femur in the 
trochanteric region. The incidence of these fractures, 
particularly comminuted unstable type, is increasing

1
. 

These fractures are the most common injuries around 
the hip region and are more common in elderly 
people

2
. These fractures are 4-5 times more common 

than the femoral neck fractures
3
. The patients with 

intertrochanteric fractures are described to be 10-12 
years older than the patients with intracapsular 
femoral neck fractures.

4,5 
Although these fractures are 

mostly extracapsular, however the distinction between 
intertrochanteric and basicervical fractures of the neck 
of femur, sometimes, become difficult classically. 
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These fractures extend along a line between the 
lesser and greater trochanters, but this constitutes 
only a small fraction, as almost sixty percent of these 
fractures are comminuted with different geometric 
patterns

6
. 

The average age reported in these patients is 
66-76 years

4
. These fractures are more common in 

females. The ratio of women to men ranges from 2:1 
to 8:1. Less bone stock after menopause may be a 
contributory factor

7
. In younger people, these injuries 

may occur after a high velocity trauma and are less 
common

2
. The cancellous bone of trochanteric area of 

proximal femur has an excellent blood supply because 
of which these fractures usually heal well regardless of 
the mode of treatment

8
. 

Hip fractures result in an increasing demand on 
orthopedic and trauma departments, as these patients 
usually need comparatively a long hospital stay. 
Optimal treatment of such fractures is an exercise on 
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balancing the biological and mechanical 
considerations to maximize the likelihood of healing 
and full restoration of function with minimal risk of 
complications and least cost to the patients and 
society

9
. 

Closed methods of treatment of these fractures 
have largely been abandoned due to high rate of 
complications with increased morbidity and mortality. 
There are only a few indications for non-operative 
treatment of intertrochanteric fractures. Medically 
unstable patients, already immobile patients and the 
patients with bad skin condition are the candidates for 
conservative management. The skeletal traction for 
8-10 weeks is the most recommended treatment 
modality

1
.  

The goal of surgical treatment is to achieve union 
in a good position with a low morbidity and to return 
the patient to his or her pre fracture activity as soon as 
possible. If prior to injury, patient was confined to bed 
or chair then goal of treatment is pain relief and better 
nursing care.

10
 In developing countries, many patients 

are not suitable for surgical intervention because of 
low socioeconomic status and other risk factors such 
as severe anemia, poor pulmonary status etc. In these 
circumstances, less invasive option i.e. external 
fixation may be a satisfactory alternative

11
. 

Different fixation techniques were tried for 
intertrochanteric fractures at different times, with 
variety of implants but the dynamic hip screw fixation 
is most widely accepted treatment of fracture of the 
proximal femur.

12
 The principle of the sliding hip screw 

is to provide a controlled collapse at the fracture site
13

.
 

For union of these fractures, maintenance of stable 
reduction is the most important factor.

 
To determine 

the type of fixation, each fracture pattern must be 
meticulously evaluated by roentgenograms before 
surgery. Whether the intertrochanteric fracture is 
stable or unstable, is based on fracture geometry and 
possibility of restoration of cortical contact medially 
and posteriorly. Unreduced medial cortex may 
collapse into varus. Stable reduction, therefore, 
provides sufficient medial and posterior cortical 
contact to effectively resist varus and posterior 
displacement of major proximal and distal 
fragments

14
. 

Sometimes, the posteromedial fragments of bone 
are difficult to reduce clinically and under such 
circumstances, the desired anatomical reduction 
cannot be achieved. For such unstable 
intertrochanteric fractures, therefore, non-anatomical 
reductions can be achieved by Dimon and Hunghston 
medial displacement osteotomy, Sarmiento valgus 
osteotomy or Wayne County valgus reduction

15
. 

Implant failure in these fractures has been related 
to type of fracture particularly its stability, inadequate 
reduction, osteoporosis and incorrect placement of 

device within the femoral head
16

.
 
The commonest 

mode of failure is cutting out of the screw from femoral 
head with a reported incidence of 2.25-12.6%

12
. It is 

during the screw fixation that clockwise rotational 
torque is imparted

13
. 

Kovel et al
17

 reported 41% patients return to 
pre-fracture ambulatory ability and 40% patients 
remained community and household ambulators, 97% 
of anatomically reduced unstable fractured healed 
uneventfully. Fracture reduction and implant 
placement have also been shown to affect the rate of 
failure by cutting out

12
. 

The final out-come of the surgical management 
of unstable intertrochanteric fractures also depend 
upon quality of bone, as decreased bone density 
results in poor functional results. Fractures geometry 
and age of patient are other biological factors, which 
affect the surgical results

18
. 

Relationship between position of screw and 
fracture pattern is of prime importance

19
.
 
The lag 

screw of dynamic hip screw (DHS) should ideally be 
placed inferiorly towards the medial margin in frontal 
plane and centrally in the sagittal plane and tip of 
screw should be 1.0 cm beneath the subchondral 
bone to achieve good union

20
. 

Stable fracture pattern, postero-inferior and 
central position of screw in the femoral neck and head 
produced high percentage of good result

17
. 

Unstability (40%), increased tip apex distance 
(upto 45 mm) 60%, high angle side plate that is 150° 
(50%) are causes of DHS failure

21-23
. 

Tip apex distance of 25 cm or less is considered 
as good, 26-30 cm as acceptable, 31-35 cm as poor 
and more than 35 cm as unacceptable

24
. 

Recently some newer implants have been 
advocated for the treatment of intertrochanteric 
fractures. Intramedullary devices like Gamma nail and 
proximal femoral nail are gaining popularity due to 
described theoretical advantages of being placed in 
the line of weight bearing axis and having shorter lever 
arm, which reduces the risk of mechanical failure

1
. 

Also with the introduction of hydroxyapatite-coated 
pins, some surgeons are in favour of using external 
fixator as an alternative treatment modality.

11
 The 

objective of the study are to determine the frequency 
of failure after DHS fixation of inter-trochanteric 
fracture and to identify causes (instability, increased 
tip apex distance and high angle side plate) leading to 
failure after DHS fixation of inter-trochanteric fracture. 
In this study inter-trochanteric fracture was fracture 
of proximal end of femur that is extra-capsular and 
fracture line passing between greater and lesser 
trochanter. DHS failure was said to be present after 6 
months of fixation according to “Hammer et al 
radiological assessment of callus formation” (Grade 
III, IV and V) & pain assessment according to Sirkoski 
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and Barrington scale (Grade III, IV). Causes which 
were looked for failure were instability assessed 
through radiographs showing fracture of lesser 
trochanter, increased tip apex distance assessed 
through post-operative radiograph i.e. 36 mm or more 
and high angle side plate assessed through 
post-operative radiograph i.e., 150° or above. 
 

MATERIAL AND METHODS 
 

This was a descriptive (case series) study conducted 
in Orthopaedic Ward of Ghurki Trust Teaching 
Hospital/Lahore Medical & Dental College, Lahore for 
six months ((15

th
 November, 2008 to 15

th
 May, 2009). 

The calculated sample size with 10% margin of error, 
95% confidence level taking expected percentage of 
DHS failure i.e., 12.6% is 45 cases.  

Forty five patients of both gender and more than 
40 years age undergoing DHS fixation for 
inter-trochanteric fracture admitted through outdoor or 
emergency were included in study using non 
probability purposive sampling. Patient who had 
Implant failure due to another trauma or untreated 
osteoporosis were excluded. Written informed 
consent along with other information’s like name, age, 
gender, history of mode of injury like fall, minor trauma 
or high energy trauma were taken. All information 
about patient was kept confidential. In hospital 
pre-discharge period, patients were assessed for 
instability by getting the post-operative X-rays. Tip 
apex distance which is the sum of distances from the 
tip of lag screw to the apex of femoral head measured 
on antero-posterior and lateral view radiographs after 
correction has been made i.e. 36 mm or above. High 
angle of side plate i.e. 150° or more was measured 
from postoperative radiographs. The given proforma 
was filled with necessary variables of patients. The 
collected data was transferred and analyzed 
accordingly using SPSS 11.0 version. The variables to 
be analyzed were include demographic information’s 
like age, gender, DHS fixation (failure and success) 
and causes leading to failure (instability, increased tip 
apex distance, high angle plate). These variables 
were analyzed by using simple descriptive statistics, 
using mean and standard deviation for quantitative 
data like age, qualitative data like gender, failure after 
DHS fixation and causing leading to failure. Data was 
stratified for mode of injury (fall, minor trauma, high 
energy trauma). 
 

RESULTS 
 

This study includes a total of 45 patients who were 
admitted to the Orthopaedics Department of Ghurki 
Trust Teaching Hospital Lahore through accident and 
emergency and outdoor departments with the 

intertrochanteric fractures. There were 27 males 
(60%) and 18 females (40%). Male to female ratio was 
1.5:1 (Table 1). 

The patients shown in Table 2 were divided into 
four age groups. The first age group patients aged 
51-60 years 11(24.5%), in second age group patients 
aged 61-70 years 15(33.3%), in the third age group 
patients aged 71-80 years 14(31.1%) and in the fourth 
age group patients aged 81-90 years 5(11.1%). The 
mean ± SD between the ages was 71.91±10.40 years. 

Thirty one patients (68.9%) were admitted 
through emergency and 14 patients (31.1%) through 
out patient department (Table 3). 
 Regarding the fracture of pattern, comminuted + 
displaced fracture in 16 patients (35.6%), unstable + 
displaced fracture in 15 patients (33.3%) and stable + 
un displaced fracture in 14 patients (31.1%) were 
noticed (Table 4). 

The size of lag screw in 12 patients (26.7%) of 85 
mm screw and 33 patients (73.3%) of 90 mm screw 
were recorded (Table 5). 

Three types of interlocking screws of 45 mm, 50 
mm and 55 mm sizes were used. 45 mm screws were 
used in 17 patients (37.8%), 50 mm screws were used 
in 20 (44.4%) and 55 mm screws were used in 8 
(17.8%) patients (Table 6). 
 Regarding assessment of callus formation 
through “Hammer et al radiological assessment of 
callus formation”, the failure rate of DHS fixation was 
found in 22 patients (48.8%) of grade III, 15 patients 
(33.4%) of grade IV and 8 patients (17.8%) of grade V 
(Table 7). 
 The failure rate according to Sirkoski and 
Barrington pain scale was found in 28 patients 
(62.3%) of grade III and 17 patients (37.7%) of grade 
IV (Table 8).  
 Post-operatively the causes of failure were found 
in 31 patients (68.9%) of unstability, 11 patients 
(24.4%) of increased tip apex distance and 3 patients 
(6.7%) of high angle side plate (Table 9). 
 
Table 1: Sex distribution of patients (n = 45) 
 

Sex Frequency %age 

Male 27 60 

Female 18 40 

Male to female ratio   1.5:1 
 

Table 2:  Age distribution of patients (n = 45) 
 

Age in Years Frequency %age 

51-60 11 24.5 

61-70 15 33.3 

71-80 14 31.1 

81 – 90 5 11.1 

Mean±SD    71.91±10.40 
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Table 3: Distribution of patients according to mode of 
admission (n = 45) 

Mode of admission Frequency %age 

OPD 14 31.1 

Emergency 31 68.9 

 
Table 4: Distribution of patients according to fracture pattern 
on X-ray (n = 45) 

Fracture pattern Frequency %age 

Comminuted + displaced 16 35.6 

Unstable + displaced 15 33.3 

Stable + undisplaced 14 31.1 

 

Table 5: Distribution of patients according to size of lag 
screw (n = 45) 

Size of lag screw Frequency %age 

85 mm 12 26.7 

90 mm 33 73.3 

 
Table 6: Distribution of patients according to size of 
interlocking screws (n = 45) 

Size of interlocking nail Frequency %age 

45 mm 17 37.8 

50 mm 20 44.4 

55 mm 8 17.8 

 

Table 7: Distribution of failure of dynamic hip screw fixation 
through Hammer et al radiological assessment of callus 
formation 

Grade Frequency %age 

Grade III 22 48.8 

Grade IV 15 33.4 

Grade V 8 17.8 

 
Table 8: Distribution of failure of dynamic hip screw fixation 
through Sirkoski and Barrington Pain scale 

Grade Frequency %age 

Grade III 28 62.3 

Grade IV 17 37.7 

 
Table 9: Distribution of patients according to causes of 
failure (n = 45) 

Causes of 
failure 

Yes No 

Frequency %age Frequency %age 

Unstability 31 68.9 14 31.1 

Increased 
tip apex 
distance 

11 24.4 34 75.6 

High angle 
side plate 

3 6.7 42 93.3 

 

DISCUSSION 
 

Intertrochanteric fractures, particularly the unstable 
ones, also pose challenging problem for the 
orthopaedic surgeons regarding their management. 
Several methods and techniques have been 
advocated for treating these difficult fractures but each 
one is associated with its own complications. That is 
why it is still an “unsolved fracture”

1
. 

 The elderly patients frequently have inadequate 
strength and coordination to effectively protect the 
fractured hip from excessive stresses while using 
walker or crutches. Immediate post-op integrity of 
implant-reduction combination is thus of particular 
concern

25
. The associated medical problems are 

common in this age group. These illnesses along with 
prolong period of immobilization are amongst the 
major causes of increased morbidity and mortality

26
. 

 Functional outcome of such fractures depends 
upon several predictors including patient's general 
health and activity level before fracture. Primary goal 
in the elderly patients is to return the patient to his 
pre-fracture activity as soon as possible.

 
This aim can 

be achieved by having stable reduction of the fracture, 
adequate internal fixation, minimal anaesthesia time 
and blood loss and early mobilization

2
. 

 To achieve early ambulation of patients with an 
intertrochanteric fracture, two conditions must be met: 
the implant used for fixation must be strong enough to 
withstand loading exerted upon it during fracture 
healing, and the fracture itself must be rendered stable 
in suitably reduced position

25
. 

 There are five determinants for surgical 
management of these fractures. These include 
fracture geometry, type of reduction, bone quality, 
choice of implant and placement of implant. Only two 
factors i.e. bone quality and fracture geometry, are out 
of the control of the surgeon, but with remaining three, 
surgeons can reduce the chances of complication up 
to least possible rate.

1 
The importance of implant 

placement should always be considered as 
satisfactory position can produce best results. 

Intertrochanteric fractures are fractures of 
elderly. Dorotka et al

27
 reported in their series of 182 

patients, the mean age of 77.1 years. Moran et al
28

 in 
a mega study of 2903 cases, reported the mean age of 
80 years for hip fractures. In the present study, the 
mean age was found to be 71.1 years (Table 2). The 
reason for les mean age in our study as compared to 
the international data may be the increased incidence 
of osteoporosis at younger age, comparatively, due to 
less active life style. Also increased incidence of road 
traffic accident especially in motorbike riders is 
another cause as most of them are young people. 
 Intertrochanteric fractures are more common in 
females due to the low bone mass and 
postmenopausal osteoporoses which is evident in 
most of the studies conducted in other countries

7,29
. 

Moran et al
28

 reported 76% females with male to 
female ratio of 1:3.1. While Gardner et al

30
 reported 

78% females with male to female ratio of 1:3.5 in his 
series of 80 patients But in our study male to female 
ratio was 1.5:1 (Table 1). This sex distribution is 
against most of the international data but is in 
accordance with different local studies. The reason for 
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the high incidence of these fractures among male 
population in our study is their more active lifestyle, 
which is more prone to traumas. 
 Delay in arrival at hospital is one of the main 
problems in our society. The reasons are poor 
economic conditions, lack of awareness about the 
treatment and strong but false belief in local 
bonesetters. Now people have started seeking 
medical advice earlier because of increasing 
awareness and education

31
. It is the early diagnosis 

and surgical management, which decreases the 
morbidity and improves the mobility after surgery. 
 Facture geometry is a major determinant, which 
helps in anticipating the functional outcome of surgical 
management.

32
 In the present study, the maximum 

fractures were of comminuted displaced type (Table 
4). 
 Lack of awareness, high cost and difficulty in 
transportation and expenses at hospital are all the 
factors contributing to loss of patients in follow up in 
our community. These trends make data collection 
very difficult especially in our socioeconomic setup. 
 Moreover, the patients who become pain free 
and gain ambulation do not think necessary to report 
to follow up. On the other hand, those patients who 
develop some complications may report to other 
centers for further treatment. 
 Posteromedial contact is a very important factor 
for a stable fixation of these fractures.

33
 If anatomical 

reduction is not possible then different methods for 
non-anatomical but stable configuration have been 
advocated.

15
 We were able to achieve anatomical 

reduction in most of the patients. More recent studies 
have revealed that anatomical reduction allows 
greater load sharing by the bone than does medial 
displacement osteotomy

15
. 

 Poor positioning of lag screw in the femoral head 
is one of the major causes of implant cut out with varus 
deformity. Although the optimal position of a 
compression screw within the head and neck is 
somewhat controversial, all agree that it should be 
central or slightly inferior and posterior. 
 Biomechanical studies have demonstrated that 
the sliding hip screw acts as a lateral tension band in 
stable fracture patterns, transmitting forces through 
the medial cortex. This allows impaction of the fracture 
surfaces in unstable patterns, thereby shortening the 
liver arm, decreasing the bending moment and 
avoiding cut out from the femoral head. Simpson et 
al

34
 demonstrated that loss of this sliding capability 

leads to a functionally rigid construct and higher failure 
rates. 
 Intertrochanteric fractures are through the 
vascular cancellous bone due to which nonunion is not 
a common problem. These fractures usually heal well 
even if deformed

8
 Saudan et al

35
 had average 13 

weeks healing time and Schipper et al
36

 reported 
union time of 16 weeks after fixation of 
intertrochanteric fractures. 
 The incidence of post-operative complications is 
directly related to the state of health at the time of 
admission and surgery, quality of surgery and 
perioperative medical management.

37
 Commonly 

happened technical complications are varus 
deformity, implant cutting out of femoral head, implant 
breakage, loosening in femoral head and plate pulling 
off from the shaft.

1
 There is a very strong tendency of 

this fracture to settle in varus due to the strong 
adductor pull of the adductor muscles on the proximal 
shaft. Factors causing fracture to settle in varus and 
implant cutting out superiorly include type of fracture, 
type of reduction, medial comminution, bone quality 
and improper placement of screw within the femoral 
head

38
. 

 Mortality rates are high in hip fractures. The main 
reason of increased mortality is that most these 
patients are of old age with multiple medical problems. 
Moreover, postoperatively they become bed bound for 
a longer period as they have less muscular strength 
and become dependent for their mobilization.

37
 Chest 

infection, pressure sores, deep vein thrombosis and 
cardiovascular complications are major factors for 
increased mortality rates in already compromised 
patients

1
. 

 Pain is one of the major factors as far as 
functional recovery is concerned. Main sources of pain 
are varus deformity and implant loosening

33
. This pain 

can be relieved by removal of implant. There is 
continuous decrease in pain during fracture healing. 
 Preservation of ambulatory function is the most 
important issue in the treatment of hip fractures. 
Larsson et al

39
 also showed that severe loss in 

ambulatory function would increase the risk of having 
socioeconomic problems. The level of ambulation 
achieved in the post-op period is a function of the 
pre-operative mobility status and medical condition, 
associated skeletal injuries, the quality of fracture 
stabilization, perioperative complications and early 
ambulation. 
 This study has several limitations. Although we 
were able to evaluate the functional status of our 
patients within the follow up period after surgery, the 
high mortality rate, loss of follow up, general debility 
and poor mental status of some of the surviving 
patients prevented more detailed assessment of 
functional outcome. Also proper lateral radiographs of 
the hip could not be taken all the times as 
non-cooperative attitude of some patients due to pain 
and technical deficiencies made it difficult. So very 
accurate assessment for the lag screw placement and 
fracture consolidation was not possible. 
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CONCLUSION 
 

Fractures of intertrochanteric region of the femur are 
challenging to treat. The present study demonstrated 
various causes and their frequency leading to failure 
of dynamic hip screw fixation of Intertrochanteric 
fracture. We found that these fractures occurred more 
in males (60%) and with the mean age of 71(33.3%) 
years. We found that most common cause of DHS 
failure was unstability (68.9%) followed by increased 
tip apex distance (24.4%) and high angle of side plate 
as least common cause (6.7%). The use of this 
implant for treatment of these fractures gives good 
functional result with acceptably low complication rate 
provided the technical details are considered properly. 
The use of proper instruments and facilities including 
Image Intensifier is much important. Optimal reduction 
of the fracture and positioning of compression screw in 
femoral head remain of crucial importance and should 
be obtained all the times. Although our results were 
comparable with other national and international 
studies of operatively treated intertrochanteric 
fractures with dynamic hip screw but we still believe 
that even better results can be achieved with more 
precise operative technique and enthusiastic 
rehabilitation program. 
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