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Abstract

Background: Intertrochanteric femoral fractures are com-
mon in elderly patients. If they are not adequately treated,
they may cause a considerable change in the quality of life.
The goal of operative treatment is strong and stable fixation
of the fracture fragments in which the Dynamic Hip Screw
(DHS) serves as the standard and is the most common device
for fixation of intertrochanteric femoral fracture.

Aim of Study: To analyze failure of Dynamic Hip Screw
fixation in treatment of simple intertrochanteric fracture femur
in the elderly.

Study Design and Setting: A prospective and retrospective
randomized clinical trial in a tertiary care center.

Patients and Methods: This study was carried out on 50
patients with simple intertrochantric fracture femur fixed by
Dynamic Hip Screw assessed clinically by Hip Harris Score
(HHS) and radiologically by Tip Apex Distance (TAD), Lag
screw position in femoral neck,changes occurred in fracture
position and healing of the fracture.

Results: There was highly statistically significant changes
of proximal femoral morphology leading to unsatisfactory
results of clinical Hip Harris Score (HHA).

Conclusion: The Dynamic Hip Screw (DHS) device is
the implant of choice in stable intertrochanteric fractures, and
Restoration of normal proximal femur morphology give the
best clinical results of DHS in fixation of intertrochanteric
fractures.

Key Words: Intertrochanteric femur — Dynamic Hip Screw —
Hip Harris Score — Tip Apex Distance.

Introduction

INTERTROCHANTERIC femoral fractures are
common in elderly patients. If they are not ade-
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quately 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 [1].

Various treatment modalities have been intro-
duced for the reduction and fixation of intertro-
chanteric fractures, including Dynamic Hip Screw
(DHS), Proximal Femoral Nail, Trochanteric Fix-
ation Nail (TFN), External Fixator and Bipolar
Hemi-arthroplasty. All of which have their specific
advantages and disadvantages [2].

The application of the contemporary operational
methods substantially reduces the mortality risks,
in comparison to the conservative methods of
treatment [3].

The goal of operative treatment is strong and
stable fixation of the fracture fragments in which
the Dynamic Hip Screw (DHS) serves as the stand-
ard and is the most common device for fixation of
intertrochanteric femoral fracture [4,5].

Failure usually occurs with loss of fixation of
the lag screw with resultant varus Angulations and
medial collapse at the fracture site, plate pull-off
from the shaft, implant disassembly, or fatigue
failure in cases of delayed union [4-7].

The Tip Apex Index (TAD) could be a good
predictor of failure of fixation. The tip apex index
(TAD) is the sum of the distance from the tip of
the screw to the apex of the femoral head on ante-
rior-posterior view and lateral views. It should be
between 20 and 25mm [§].
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Patients and M ethods

This study was retrospective and prospective
randomized clinical study carried out on 50 patients
admitted to Orthopedic Department of Tanta Uni-
versity Hospitals. The source of the retrospective
portion of the study was the clinical database
available in Orthopedic Department of Tanta Uni-
versity Hospitals in the period from December
2010 to November 2015. The prospective patients
were operated in the Orthopedic Department in
Tanta University Hospitals in the period from
December 2015 to December 2016.

There were 55 patientsin this study, 2 patients
died with non-related causes and 3 patients lost
during follow-up.

A written informed consent was obtained from
all patients or their caregivers, all data of patients
was confidential with secret codes and private file
for each patient, all given data was used for the
current medical research only and the study was
carried out in accordance with the Declaration of
Helsinki [9] and the principles of good clinical
practice. Study protocol was approved by Institu-
tional Ethical Committee on July 2016 by issue
number 3 03 10/07/15.

In this study there were 50 patients with inter-
trochanteric fractures of femur 37 were females
and 13 were males all of them were above 60 years
old ranged from 60:75 years old we categorize
themin 3 main groups: Group (I) from 60:65 years
old 18 were femalesand 7 were males, Group (1)
from 66:70 yearsold 12 were femaesand 4 were
males, and Group (I11) from 71:75 yearsold 7 were
females and 2 were males. 29 patients (58%) were
intheright sideand 21 patients (42) werein the
left side.

In this study mechanisms of injury were simple
fall in most of cases (34 patients), fall on stairs
(12 patients) and Road Traffic Accident (RTA) in
4 patients. According to medical status 10 patients
didn't have other medical problems, 21 patients
had Hypertension (HTN), 3 patients had Diabetes
Méllitus (D.M) with Hypertension (HTN), 6 pa-
tients had Diabetes Méllitus (D.M), 4 patients were
cardiac and 6 patients was cardiac hypertensive.

According to occupation, there were 11 farmers,
13 housewives, 5 teachers, 8 workers, 3 engineers,
2 accountants, 2 electricians, 2 businessmen, 1
plumber, 1 coach, 1 hairdresser and 1 tailor.

According to Hajbaghery et al., [10] (EQ-5D)
used to evaluate Quality of Life (QOL) and activity

of patients before trauma and after surgery there
were 24 active patients with average score 81,
26 inactive patients with average score 34 and 55%
of the patients returned to their previous activities
after surgery. And fracture type in this study ac-
cording to AO classification was 28 caseswere
31-A1l (56%), 22 cases were 31-A2.

Methods:

Skin traction for the fractured limb was done
to stabilize the fracture, reduce pain and preserve
the [imb length and to relax and reduce muscle
spasm which acts around the fracture. Thisis
applied as atemporary measure together with
analgesics. Time lag before surgery was 5 daystill
improvement of their general condition and after
physician and anesthesia consultation.

Care was given to the skin at the fracture site,
back of the patient, bowel and bladder functions
"retention or incontinence" and chest exercises.

Surgical procedures:

Systemic broad spectrum antibiotic, namely a
third generation cephalosporin, is begun an hour
before the operation and continued for a week post-
operatively on 12-hoursintervals. Anesthesiawas
chosen according to the patient's condition, oper-
ations were performed under spinal anesthesiain
34 patients and under general anesthesiain 16
patients.

Closed reduction of the fractureis performed
by gentle traction, abduction, slight external rotation
and adduction then the foot is fastened to the foot
plate and enough traction is applied to restore
length and normal neck shaft angle. The classical
approach is astraight lateral incision, splitting the
ilio-tibia tract, and gently elevating the vastus
lateralis muscle which may be splited or elevated
and the fracture was fixed by the standard Dynamic
Hip Screw (DHYS).

Ambulation:

Partial weight bearing started on 2 weeks after
dischargein 26 cases using crutches while partial
weight bearing started within 4 weeksin 15 cases.
Partial weight bearing was delayed until after the
6 weeksin 9 cases, because the patients were
osteoporotic and the implants were unstable. Pa-
tients had been followed-up every 2 weeks by
clinical data and radiological evaluation.

In this study clinical and radiological evaluation
was done after 6 months and data were collected
to analyze that DHS fixation in simple intertro-
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chanteric fracture of femur in the elderly will fail
or not.

Clinical assessment:

The Harris Hip Score (HHS) [11] used to assess
hip function more specifically.

Total harris hip score:
* Excellent=90-100 points.
* Good=80-89 points.
* Fair=70-79 points.
* Poor <70 points.

Radiological assessment:
1- Evaluation of fixation and implant position:

A- Tip Apex Distance (TAD): This measurement,
expressed in millimeters, is the sum of the distances
from the tip of the lag screw to the apex of the
femoral head on both the Anteroposterior (AP) and
lateral radiographic views The sum should be
<25mm average from (19 mm:25mm) to minimize
the risk of lag screw cutout.

B- Lag screw position in femoral neck: To
provide the TAD lower than 25mm, the lag screw
should be placed centrally as far as possible. Al-
though peripheral placement increases the tip-apex
distance, it is not always related with cut-out failure.

2- Evaluation of bone implant interaction:

A- Changes in the lag screw position in femoral
neck: Femoral neck shaft angle ranging from 120°
to 135°, above 135° it becomes coxa valga, and
less than 120° it is called coxa vara changes of
lag screw in femoral neck may occurred due to
loosening of lag screw in femoral neck or screw
cut out.

B- Changes occurred in the fracture position:
Varus collapse 8° occurred due to reduction in neck
shaft-angle less than contralateral the proximal
fragment fell into varus due to superior lag screw
in the neck or early full weight bearing. Valgus
collapse occurred and the proximal fragment was
fell into valgus due to excessive neck-shaft angle
compared with the contralateral side and inferior
lag screw in the neck. Radiographs were done in
every visit analysis for collapse at the fracture site
and changes in the neck-shaft angle was performed
by comparing radiographs at different stages of
fracture healing.

3- Healing of the fracture: Mal-union may be into
valgus or varus and this depend mainly on po-
sition of lag screw in femoral neck. Inferior lag
screw in the neck lead to valgus mal-union and
lengthening and superior lag screw lead to varus
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mal-union and shortening (leg length discrepan-
cy) delayed union may be due to bad general
condition of the patient, osteoporosis and infec-
tion of the surgical site.

4- Changes in proximal femur morphology:
- Femoral Neck Width (FNW).

- Femoral Neck Length (FNL).
- Femoral Axis Length (FAL).
- Neck-Shaft Angle (NSA).

- Great Trochanter-Pubic Symphysis Distance
(GTPSD).

The choice of these measurement indexes based
on Pires et al., [12] studies of morphometric analysis
of the proximal region of the femur, changes of
both sides were compared by students' z-test [13]
to (non-significant, mild or significant) the proximal
part of the contralateral femur was used as a control
for the measurements. The measurements were
taken and changes were recorded.
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Fig. (1): Distribution of patients' occupation.

A

Tip apex distance=A+B

Magnification control

Fig. (2): The Tip-Apex Distance (TAD).
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Table (1): Harris hip score [11].

Harris hip score

Pain (check one):

- None or ignores it. (44)

- Slight, occasional, no compromise in activities. (40)

- Mild pain, no effect on average activities, rarely moderate (30)
pain (30) with unusual activity; may take aspirin.

- Moderate pain, tolerable but makes concession to pain. (20)
Some limitation of ordinary activity or work. May require
occasional pain medication stronger than aspirin.

- Marked pain, serious limitation of activities. 10)

- Totally disabled, crippled, pain in bed, bedridden. 0)
Limp:

- None. 1)

- Slight. ®)

- Moderate. 5)

- Severe. (0)
Support:

- None. (11)

- Cane for long walks. 7

- Cane most of time. 25;

- One crutch. 3)

- Two canes. 2)

- Two crutches or not able to walk. (0)
Distance walked:

- Unlimited. (11)

- Six blocks. 8

- Two or three blocks. 25;

- Indoors only. 2)

- Bed and chair only. (0)
Sitting:

- Comfortably in ordinary chair for one hour. (5)

- On a high chair for 30 minutes. 3)

- Unable to sit comfortably in any chair. 0)
Enter public transportation:

; Ec(:)s.. 2(1)3 Fig. (3): Measurement of the distance between the tip of the

lag screw to the apex of the femoral head (X) and

Stairs: . i = the diameter of the lag screw (D) on the (A) Anter-

- Normally without using a railing. *) oposterior and (B) Lateral radiographs.

- Normally using a railing. 2)

- In any manner. (1)

- Unable to do stairs. (0)
Put on shoes and socks:

- With ease. 4)

- With difficulty. ?2)

- Unable. (0)
Absence of deformity: (All yes=4; less than 4=0)

- Less than 30° fixed flexion contracture. Yes No

- Less than 10° fixed abduction. Yes No

- Less than 10° fixed internal rotation in extension. Yes No

- Limb length discrepancy less than 3.2cm. Yes No
Range of motion (*indicates normal):

- Flexion (*140°). -

- Abduction (*40°). -

- Adduction (*40°). -

- External rotation (*40°). -

_ Internal rotation (*40°). B Fig. (4): The analyzed measurements of proximal femur

morphology.

Range of motion scale:

-211°-300° 5 .

S161°210° 243 Table (2): The parameters of proximal femur morphology.

- 101°- 160°

- 61° 100° 83 Femoral neck width FNW 18.5-35mm

-31°-60° (1) Femoral neck length FNL 26-35mm

- 030 © Femoral axis length FAL 100-110mm
Range of motion score - Neck-shaft angle NSA 126-139mm

Total harris hip score Great trochanter-pubic symphysis distance GTPSD  160-170mm
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Results

A combined prospective and retrospective study
of 50 patients with intertrochanteric fractures. They
were evaluated both radiologically and clinically.

Clinical assessment:

In this study, according to Harris Hip Scoring
system (HHS), there were 13 patients with excellent
score with average score 92, 21 patients with good
score with average score 83, 14 patients with fair
score with average score 75 and 2 patients with
poor score with average score 67. Patients with
excellent and good score are satisfactory and others
with fair and poor score are un-satisfactory, p-
value 0.922 not significant.

Hip Harris Score (HHS)

50
42%

40

0,
0 26% 28%

=
20
10 4%
0
Excellent Good Fair Poor
Fig. (5): Distribution of results according to Hip Harris Score.

Radiological assessment:

1- Evaluation of fixation and Implant position:
A- Tip Apex Distance (TAD): Inthisstudy Tip

Apex Distance (TAD) was below 25mm in 27

cases, 25-30mm in 14 cases and above 30mmiin
9 cases.

Tip apex distance in patients

60 54%
40
28%
=
18%

20

0

Below 25mm 25:30mm Above 30mm

Fig. (6): Distributive analysis of Tip Apex Distance (TAD).

B- Lag screw position in femoral neck: Lag
screw position in femoral neck was central in 31
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cases, inferior in 18 cases with valgus angulation
and superior in 1 case that had varus angulation.

Lag screw position
70 62
60
50
40
30
20
10 2
0

36

Central Inferior

Fig. (7): Distributive analysis lag screw position in femoral
neck.

Superior

2- Evaluation of bone implant interaction:

A- Changes in the lag screw position in femoral
neck: 9 cases had changesin position of lag screw
due to infection that lead to loosening, 2 cases had
avascular necrosis of the head of femur, 4 case had
lag screw pulled out, one of them case had separa-
tion between lag screw and side plate.

B- Changes occurred in the fracture position:

Changes in fracture position

70 62

60

50

40

30

20

10 2

36

Coxanorma Coxavalga Coxavara

Fig. (8): Distribution of changes of fracture position.

3- Healing of the fracture:

Union of fracture
60

50

56%

36%

=30
20
10

0

4% 2% 2%

Fig. (9): Distribution of bone healing of intertrochanteric
fractures.
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4- Changesin proximal femur morphology:

Table (3): Statistical analysis of mean between proximal
femoral sides.

Contralateral
hips Changes
(mean £ SD)

DHS hips
(mean £ SD)

t-test

N
Parameters (p-value)

* Femoral 50 29.0+0.6
Neck Width
(FNW)

¢ Femoral 50
Neck
Length
(FNL)

¢ Femoral 50 68317
Axis Length
(FAL)

* Neck Shaft 50
Angle
(NSA)

* Great 50
Trochanter-
Pubic
Symphysis
Distance
(GTPSD)

29.5+0.5 -05 0.001

13.2+0.5 13.5+0.3 -0.3 0.001

72.7£0.4 4.4 0.001
135.6+£5.2  127.70+2.6 7.9 0.001

109.9+05 113103 35 0.001

In relationship between Hip Harris Score and
patient age, mode of trauma, pre-existing medical
disease, patient quality of life, changes occurred
at fracture site, proximal femoral changes and
fracture healing p-value was significant and it was
found that p-value was significant 0.00122 for
simplefall, p-value was significant 0.002378 as
inactive cases had unsatisfactory Hip Harris Score,
p-value was significant 0.00099 as highly signifi-
cant changes of proximal femoral morphology
leading to unsatisfactory results of Hip Harris
Score and p-value was significant 0.004906 as
mal-union, delayed union and non-union had un-
satisfactory Hip Harris Score.

In relationship between Hip Harris Score and
fracture side, fracture type, Tip Apex Distance and
Lag screw position of femoral head p-value was
not significant.

Discussion

Dynamic fixation devices including the dynamic
hip screw has afforded significant advancesin the
treatment of intertrochanteric fractures. Wolfgang
et a., [14] have concluded that a dynamic device
isthe implant of choice for stable intertrochanteric
fractures. In this study the idea, theaimisto
analyze the causes of Dynamic Hip Screw (DHS)
failure in management of intertrochanteric fracture
of the femur in the elderly. The stability of the
construct depends upon the strength of the lag
screw in the proximal fragment. Leung et al., [15]
recommended that the lag screw be placed in the
inferior half of the head and neck in the frontal

view and centrally in the lateral view. Boriani et
al., [16] reported that the lag screw must always be
inserted in the lower portion of the femoral head.
Thiswas in agreement without findings that the
lag screw did not cut out when placed posterior
and inferior close to the medial neck border. It was
found that the position of the lag screw was more
important determining factor because cases fixed
with acceptable alignment, have shown no cut out
or migration and went on to union when an anterior
or posterior position was avoided. Birdle et al.,
[17] reported alower incidence of screw cut out
and/or migration compared to previous series,
reflecting the good lag screw position which they
obtained. They found that the incidence of central
positioning of the lag screw in the femoral neck
was higher for the DHS [17].

Goffin et a., [18] studies focused on the position
of the lag screw and assessed the range of positions
that are usually reported in large clinical studies
to only two positions, that is, middle and inferior
middle positions DHS, in superior position in-
creased the risk of the device cutting out of the
femoral head or Varus angulation of the proximal
fragment increases the lever arm on the fixation
since it makes the femoral neck more horizontal
and therefore functionally longer when body weight
isapplied. In this study there were 31 patients with
lag screw in central position had good union, 25
of them had satisfactory Hip Harris Score 80% (11
excellent and 14 good score) so central lag screw
position play an important role in success of fixation
of intertrochanteric fractures by Dynamic Hip
Screw. In this study there were 18 patients with
inferior position had valgus mal-union, 9 of them
had satisfactory Hip Harris Score (2 excellent and
7 good) and 9 had unsatisfactory Hip Harris Score
(8 fair and 1 poor), so inferior position of lag screw
may be accepted to some degree of valgus mal
union and in extreme valgus lead to limb length-
ening and limping which may affect walking and
daily activities of patients that affect clinical score
of Hip Harris score. In this study there was 1
patient with superior lag screw had varus mal-
union,so varus mal-union is not accepted at al and
lead to limb shortening associated with limping,
abductor muscle insufficiency, hip pain, and back
pain.

Regarding the position of the tip-apex distance
of the lag screw, Baumgaertner et a., [19] reported
that central and deep screw placement gives optimal
fixation and that Tip Apex Distance TAD lessthan
25mm resulted in fewer failures. The DHS lag
screw occupies about 55% of the total cross-
sectional area of the femoral neck. Thus, with the
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DHS, asignificantly greater proportion of cancel-

lous bone is removed, which could have adverse
consequences particularly in small femoral necks.

However, despite the greater volume of bone dis-
placed by the load-bearing shaft of the screw, yet
the increased diameter of lag screw had resulted
in agreater resistance to cut-out Hayens et al., [20].
In this study Tip Apex Distance below 25mm was
found in 27, 21 of them had satisfactory Hip Harris
Score (9 excellent and 12 good score) Tip Apex
Distance (TAD) was 25-30mm in 14 cases in these
cases partial weight bearing started after 3 weeks
and full weight bearing after 6 weeks and Tip Apex
Distance was above 30mm was found in 9 cases,
4 of them had screw cut out so delayed weight
bearing was done in 5 cases started after 6 weeks,

so Tip Apex Distance play an important role to
prevent DHS cut out or failure.

The average neck-shaft angle in this study (n=
50) was 136.6° (range 128° to 142°). In this study
the results are amost similar to that of Siwach,
Isaac and Toogood et a., but differs largely from
that of Saikia et al. The mean femoral neck length
in this study is 13.5mms whereas Siwach observed
maximum effective neck length as 37.2mms and
minimum effective neck length as 22.6mms. The
mean neck width in this study was 29mms which
was less when compared with the observations of
Siwach who had observed it as 31.8mm. Hoaglund
21 in his comparative study on the anatomy of
proximal femur, found significant differencesin
the measurements of the head, neck, and proximal
femoral shaft of average normal Caucasians and
Hong Kong chinese people. According to him the
average neck-shaft angle of caucasiansis 135° and
anteversion angle is 8°. Kate found the Formosans
to have lowest average neck shaft-angle (125.6°)
and Andamanians the highest angle (134°). He also
found a difference in the angle between various
races of India. He found the largest angle (133°)
from Madurai (South India) and the smallest aver-
age angle (122°) from Bombay. Saikia [22] has
observed variations of neck-shaft angle between
the North Eastern population Mongoloids and
Caucasians. It was considered the Egyptians pop-
ulation in this study the average angles (136.6°)
almost same as previous studies Chauhan et a .,
[23] concluded that the variationsin the parameters
of the proximal femur and acetabulum were insig-
nificant among the different populationsin India
but the data of two different countries (race) varied
significantly. Thusit is clear that the proximal
femoral geometry varies among different ethnic
groups. Therefore usage of implants designed
exclusively for Western bones will not be suitable
for other ethnic groups. A comparison between the
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dimensions found in Ravichandran et al., [24] study
and the dimensions of DHS implants shows that
thisimplant is oversized for the Indian skeleton
and sufficient bone stock is not available for an
effective fixation. Use of such implant doesn't
affect the functional end result of surgery and
achieves purpose of internal fixation and an early
rehabilitation. In this study, the results showed
compatibility between dimensions of DHS and
Egyptian femora.

The Dynamic Hip Screw (DHS) is the implant
of choice for stable trochanteric fractures higher
angle implants (eg. DHS barrel angle: 150°) causes
mal-union in valgus thus altering the biomechanics
both at hip and knee joint posing the patientsto a
greater risk of secondary arthritis [25,26] . Insertion
of this screw needs reaming thus removing the
available cancellous bone. Screws with large thread
diameter occupy greater areain the neck and head
of the femur. Such alarge area drilled in the neck
of femur takes away viable cancellous bone. To
guote an example, the thread diameter of the DHS
is12.5mm and barrel diameter is 12.6mm. Insertion
of this screw needs reaming up to 11.5mm (i.e.
1.15cm) and tapping up to 13.5mm (i.e. 1.35cm).
This removes alarge cancellous bone stock cylinder
from the neck. Siwach had observed the neck width
as 31.8mm. The width of the neck in this study is
only 29mm. Therefore it is clear that this implant
is suitable for Egyptian femora, but if it didn't
reach to good reduction or get a proper position
of lag screw in the neck, it would occupy most of
the available space in the neck and would cause
tamponade effect resulting in non-union and avas-
cular necrosis. Mishraet al., [27] in their study on
asecond look at rational of implant design for the
proximal femur have concluded that the Western
implants should be used only after careful consid-
eration of preoperative planning. He also stresses
that the fracture implant designs should be specific
for different races bones.

Pireset al., [12] measured the parameter of
proximal femur and compared the normal hips
measurement with the fractured hips by using
students' t-test and found the following results [13].
The median of the femoral axis length for the
patients aged up to 30 years was 118mm; for the
patients aged from 31 to 65 years it was 111mm
and for the patients aged 66 years or over it was
112mm. This difference was statistically significant,
Pires concluded that the differences are between
and among age group “up to 30 years’ and “31 to
65 years’, "and up to 30 years’ and “66 years or
over”, while the patients from the “up to 30 years’
have a statistically higher median than the patients
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from the “31 to 65 years’, and higher than the
patients from the" 66 years or over” (4). In this
study it was 68.4mm in age group from 60 to 65
years and was 67.7mm in "66 to 70 years' and was
68.8mmin"71to 75", this difference was stati sti-
cally non-significant in measurements after fixation.

The median of the Neck-Shaft Angle (NSA)
for the patients aged up to 30 years was 132°, for
the patients aged from 31 to 65 years it was 129°
and for the patients aged 66 years or over it was
129°. This difference was statistically significant,
Pires concluded that the differences are between
and among the group “up to 30 years’ and “31 to
65 years’ and "up to 30 years’ and “66 years or
over”, while the patients from the “up to 30 years’
have a statistically higher median than the patients
from the “31 to 65 years’, and higher than the
patients from the “ 66 years or over” [12].

In this study it was 133.9° in age group from
60 to 65 years and was 13 6.4°in "66 to 70 years'
and was 138.8°in "71 to 75" this difference was
stetistically significant in measurements after fix-
ation. Statistically significant difference was de-
tected in the median of the Femoral Neck Length
(FNL) in keeping with the fracture. For the non-
fractured femurs, the median of this variable was
equal to 36mm and for the fractured femurs it was
equal to 33mm. At this point, the normality of the
femoral neck length was verified according to sex,
and was not normal for the male sex.

In this study the t-test used to compare the
changes of measurements of proximal femur after
fixation and contralateral side and there were 10
patients (20%) non-significant changes, 11 patients
(22%) significant and 29 patient (58%) highly
significant changes. Unlike other studies, measure-
ments of the neck-shaft angle based on the axis of
the proximal femur, and evaluated varus and valgus
mal-union and found the relation between changes
in proximal femur morphology and its clinical
effect on patients and found that restoration of
normal proximal femur morphology after fixation
of intertrochanteric fractures by DHS gave us better
clinical results same as Ravichandran et al., [24].

Statistically significant difference was also
detected in the femoral neck length between the
sexes. It was concluded that the median of the
femoral neck length for men is statistically higher
than the median of the women. Due to the results
obtained, comparisons were made between the
femoral neck length of the men and of the women,
separately, according to the occurrence of fracture.
The mean femoral neck length variable was com-

pared among the women, and the median among
the men. No statistically significant difference was
detected in the femoral neck length according to
the occurrence of fracture. For the femoral neck
length variable, it was concluded that sex was a
“confusing factor”, asit influenced the size of the
femoral neck length with statistically significant
difference in relation to the fracture, when not
considered in the analysis. In performing the com-
parison of this variable according to the occurrence
of fracture separately for each sex, this difference
did not appear significant [12] . In this study after
fixation changes were significant different accord-
ing to sex as males were less changed than females
because osteoporosisis higher in females.

It was found that 10 patients with non-
significant changes in proximal femur morphology;
all of them were excellent in clinical scorein HHS.
Eleven patients with significant changes in proximal
femur morphology (3 were excellent, 6 were good
and 2 werefair) in HHS. Twenty nine patients with
highly significant changesin proximal femur 15
of them were good, 12 were fair, and 2 were poor
in HHS.

In this study there is correlation between clinical
and radiological changes of intertrochanteric frac-
tures fixed by Dynamic Hip Screw as highly sig-
nificant changes of proximal femoral morphology
had low Hip Harris Score.

Regarding the Quality of Life (QOL) of patients
after surgery, Hajbaghery et al., [10] reported that
the chance of undesirable quality of lifein patients
with a history of hip fracture surgery was 9.17
times greater than the elderly without a similar
history and patients without previous hip surgery
had lower pain, discomfort, anxiety, depression,
health status, self-care, and level of activity than
other patients with the history of hip fracture. The
mean scores of quality of life were also significantly
lower in patients with a history of hip fracture
surgery regardless of all demographic variables
such as age, sex, living arrangements, income,
marriage, level of education, and job so therefore,
devel oping supportive systems and rehabilitation
facilities may improve patients quality of life [9].
In this study, QOL and activity of patients evaluated
before trauma and there were 48% active patient
and 52% inactive, 55% of the patients returned to
their previous activity and QOL after surgery and
rehabilitation.

Conclusion:

Based on the results of this study it can be
concluded that: The Dynamic Hip Screw (DHS)
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device isthe implant of choicein stable intertro-
chanteric fractures and does not produce clinically
important changes in proximal femur morphology.
The neck-shaft angle is the most important param-
eter in the morphology of the proximal part of the
femur and fixation of intertrochanteric fracture by
DHS must preserve the normal angel after fixation
to avoid valgus and varus mal-union. The Egyptian
dimensions of proximal femur are nearly similar
to the Western standard and the dimensions of the
currently available DHS implant match the dimen-
sions of Egyptian femora. Age and gender play an
important role in changes in proximal femur mor-
phology after fixation. Varus malunion is not ac-
cepted after fixation of intertrochanteric fractures
by DHS. Restoration of normal proximal femur
morphology give the best clinical results of DHS
in fixation of intertrochanteric fractures.
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