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Abstract

Background and objectives: Intertrochanteric fracture of the femur is one of the common and challenging fractures
in the orthopedic field, which mostly affect old osteoporotic patients. Different method of fixation used to treat inter-
trochanteric fracture of femur, including dynamic hip screws and proximal femoral nail .We compared the dynamic
hip screw and proximal femoral nail methods of fixation in unstable intertrochanteric fracture of femur (AO Types A2
and A3) with respect to duration of surgery, blood loss, intraoperative complications, union rate and functional return.
Methods:A prospective randomized and comparative study was conducted on forty two patients, 26 males (61.9%),
16 females (38.1%), from March 2015 to March 2017. Out of 42 cases, 20 patients (47.6%) treated with dynamic hip
screw (group A) and 22 patients (52.4%) with proximal femoral nail (group B). In this study, maximum age was 80
years and minimum was 60 years old with a mean age of 70.9 years. Results: Our study found that proximal femoral
nail fixation had relatively lesser operative time (74.5+2.6 minutes in dynamic hip screw group and 57+2.3 minutes
in proximal femoral nail group), less blood loss observed (150+10.7 ml in dynamic hip screw group and 90+6.7 ml in
proximal femoral nail group) and the patients were capable of early mobilization and lesser rates of implant failures (2
cases in dynamic hip screw group with no case in proximal femoral nail group), however, dynamic hip screw patients
showed faster fracture healing (12-16 weeks in dynamic hip screw group and 16-24 weeks in proximal femoral nail
group). Conclusions: Proximal femoral nail provides more stable fixation for unstable intertrochanteric fractures spe-
cially AO type 31A3 and has more favorable short-term outcomes with a shorter procedure duration, less blood loss
and no implant failures.

K eywor ds: Intertrochanteric fracture; Proximal femoral nail; Dynamic hip screw.

Introduction

Intertrochanteric fractures are defined as fractures in-
volving upper end of femur through and in between both
trochanters, greater trochanter in which gluteus medius
and minimus inserted (extensor and abductor of hip joint)
and lesser trochanter where the iliopsoas tendon attached
(flexor of hip joint)"2. Intertrochanteric fractures are the
commonest among hip fractures®. Peritrochanteric frac-
tures of the proximal femur are very common among the
elderly. The incidence of these fractures is predicted to in-
crease even further with increasing age of the population
as predicted by Gulberg et al, in which he forestalled that
the total number of these fractures will reach 2.6 million
by 20253+,

In Asia, 26% of all hip fractures recorded at 1990 while
this percentage could increase to 37% in 2025 and 45%
in 20502. With unknown reason, there is ambition that hip
fracture has begun to decline in certain areas of world like
in Denmark, in which the occurrence of this fracture has
declined about 20% from 1997 to 2006°*.
Intertrochanteric fracture occurs as a sequel of either
high-energy trauma (rare; seen in young male patients) or
simple low-energy falls (common; seen in elderly female
patients)®.

A direct impact or a torsional force transmitted through
the leg to the intertrochanteric area will lead to a frac-
ture when such forces are greater than the strength of the
bone.

The cause of low-energy intertrochanteric fracture is as
a result of many factors for example increased bone fra-
gility (osteoporosis), decreased graciousness, and muscle
weakness. The increasing bone fragility occurs as a result
of osteoporosis and osteomalacia secondary to a paucity
of adequate ambulation, as well as diminution in hormone
levels, demineralizing hormones increased, lack of proper
nutrition (calcium and vitamin D) and aging processes °.
Benign and malignant lesions, as well as metastases like
multiple myeloma and other malignancies, can also cause
weakened bony structure.

These fractures associated with high rates of morbidity,
loss of independence and even death. The aim of treat-
ment is to get rigid fixation, early mobilization and weight
bearing in order to prevent morbidity and to facilitate
rehabilitation®. The aim behind our study is comparison
between dynamic hip screw and proximal femoral nail
method of fixation in unstable intertrochanteric fracture
of femur (AO/OTA type 31-A2 and type 31-A3) in patients
elder than 60 years of age with respect to intra-opera-
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tive parameters (duration of surgery, intra operative blood
loss) and functional outcome regarding fracture union and
functional return.

Materials and methods

A prospective randomized and comparative study was
conducted on the patients admitted to Hawler East and
West emergency hospitals. Our study population was
consisted of 42 patients. 26 males (61.9%), 16 females
(38.1%)) from March 2015 to March 2017. 20 patients
treated with DHS (group A) and 22 patients were treated
with PFN (group B). In this study, maximum age was 80
years and minimum of 60 years with an average of 70.9
years, Table 1.

Inclusion criteria for the patients included in the study
were as follows: patients were in the age group of more
than 60 years of either sex, intertrochanteric fracture type
31-A2, 31-A3 (AO/OTA classification).

The exclusion criteria were: pathological fractures, com-
pound fractures, associated fractures and medically unfit
for surgery.

Table (1): Prefracture variables in 42 patients with inter-
trochanteric fractures Type A2, A3 treated with dynamic
hip screws (DHSs) and proximal femoral nails (PFNs).

Variable DHSs PFNs Total
N=20 N=22 N=42

Age(years) 70.9+2.81 70.9+4.33 70.9+5.76
Gender
Male 11 (26.2%) 15 (35.7%) 26 (61.9%)
Female 9 (21.4%) 7 (16.7%) 16 (38.1%)
Diabetes 4(9.5%) 6 (14.3%) 10 (23.8%)
Hypertension 5(11.9%) 8(19.1%) 13(31%)
CVA 2 (4.76%) 1(2.4%) 3(7.16%)
Fracture type
31A2 15 (35.7%) 14 (33.4%) 29 (69%)
31A3 5(11.9%) 8 (19%) 13 (31%)

The important parameters assessed were: operative time,
blood loss, infection, post-operative deep venous throm-
bosis, weight bearing and walking, union (Fracture heal-
ing) and screw cut out (implant failure).

All patients were precisely evaluated preoperatively which
included detail history and examination. The radiograph
of pelvis with both hips was taken, skin traction was ap-
plied to all cases (5 Kg applied), medical consultation done
for most of the patients, and the patients sent for full in-
vestigation including chest X ray, echocardiography, ECG,
laboratory tests (hemoglobin level , virology screen, blood
sugar, renal function tests), and blood prepared for all of
them. An antibiotic (1 gram Ceftriaxone) was given to the
patients about 30 minutes before the surgery and opera-
tion done within 24-72 hours.

For the operative procedures in DHS, the followings done:
Under anesthesia [(general 6 cases), (spinal 14 cases)], su-
pine position, the patients were positioned on a well-pad-
ded orthopedic table, the non- fractured leg was carefully
put on flexion and external rotation. Closed reduction for
the fracture was achieved under fluoroscopy and clinically

as well (i.e. no shortening, no rotation, neck-shaft angle
about 1350and preferably in slight valgus while varus po-
sition was contraindicated), maintenance for the reduction
was kept by the orthopedic table. Through a lateral inci-
sion below the greater trochanter, vastus lateralis fascia
and muscle incised longitudinally. Under fluoroscopic con-
trol the guide wire was inserted about 1 to 2 cm below the
vastus ridge by using the angle guide (1350) and checked
by AP and Lateral views (i.e. the guide wire in the femoral
neck was in central position on AP view or anterior and
inferior on lateral view) till the wire reached to about 5 mm
subchondrally to the joint line, after reaming, the length of
compression screw is measured on AP and Lateral views.
After screw insertion the guide wire was removed, the
length of side plate is determined to allow purchase of
at least 6 cortices to the shaft distal to the fracture. After
the side plate was putted, then the traction on the frac-
ture site is decreased to allow impaction of the fracture
site then the shaft cortical screws put and secured also
the compression screw. The wound closed in layers over
secured drain.

For the operative procedures in PFN, the followings done:
The patients were put on well-padded orthopedic table
(supine position) and the unfractured leg put on a leg sup-
port in flexion and external rotation position. Under an-
esthesia (general 9 cases, spinal 13 cases), in all cases
closed reduction done for the fracture clinically and this
anatomical reduced position of the fracture maintained
and kept by continuous traction on the orthopedic table.
An incision done about 2 to 3 cm proximal to the greater
trochanter, the entry point identified at the medial aspect
of the tip of greater trochanter, Awl is used to make the
entry point and guide wire was inserted down to the shaft.
Reaming done in most of the cases. Under fluoroscopic
guide, nail diameter was dictated by measuring diameter
on AP X-ray. After that a suitable sized nail was inserted.
After inserting the proximal screws in the femoral neck,
the traction on the fracture site was decreased. This was
followed by insertion of the distal screw. Drain was not
used in any cases. The wound was closed.
Postoperatively most of our patient had been admitted to
the intensive care unit to ensure good monitoring for these
elderly patients .The antibiotics (Ceftriaxone vial 1g twice
daily intravenously) which is started about 30 minute from
skin incision After performing allergy test was continued
for 3 days then changed to oral antibiotic (400 mg ce-
fixime capsule once daily) for another 5 days. Thrombo-
prophylaxxis in form of Clexane (enoxaparin) vial 4000
I.U subcutaneously given to all patients 6 hours after the
operation and continued for two weeks. All patients were
treated with physical methods such as early mobilization,
manual compression of the calf and elastic stockings. Pa-
tients were encouraged for sitting, ankle and calf exercis-
es from day one. Mobilization of the patient and weight
bearing exercise were done by support from at the second
postoperative day depending upon the physical condition
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of the patient.

The wounds were checked on the 3rd and 6th post-oper-
ative day. Stitches were removed after 2 weeks from the
surgery.

The two groups were compared using the t test or the Stu-
dent’s t-distribution . SPSS-20 software will be used for
data analysis. A P value of <0.05 was considered extreme-
ly statistically significant.

Results

This study involved 42 cases of intertrochanteric fractures
(26 males (61.9%), 16 females (38.1%). Out of 42 cases,
20 patients treated with DHS (group A) and 22 patients
were treated with PFN (group B). In this study, maximum
age was 80 years and minimum of 60 years with an aver-
age of 70.9 years, Figure 1, 2.

In Group A we checked 20 patients (47.6%), 11 were
males (26.2%) and 9 were females (21.4%) whileln group
B 22 patients (52.4%) were included in which 15 were
males (35.7%) and 7 females (16.7%).

In-group A 15 patients had A2 fracture AO Type (35.7%)
and 5 patients (11.9%) had A3 fracture AO Type, in-group
B 14 patients were had A2 fracture AQ type (33.3%) and 8

Figure (1): 68 years old male with right intertrochanteric
fracture of femur (31A3) (a) Preoperative anteroposterior
view. (b) Immediate postoperative anteroposterior view.
(c) Anteroposterior view at 6 weeks follow up.

, ; | ;

Figure (2): 65 Year-old male patient with left intertrochan-

teric fracture (31A2) fixed with DHS (A) Preoperative anter-
oposterior view (B) Immediate post-operative anteroposte-
rior view (C) Anteroposterior view at 12 weeks follow up.

The time was calculated from the time of skin incision to
the time of skin closure, the average procedure duration
for the group A was 74.5+2.6 minutes and for the group B
the average was 57+2.3 minutes, Table 2.

Table (2): Intraoperative and early postoperative variables
in 42 patients with intertrochanteric fractures.

DHSs PFNs Total
Variable

N=20 N=22 N=42
Operation time (min)* 74.5+2.6 57+2.3 65.3+2.2
Blood loss (ml)* 150+10.7 90+6.7 120+8.7
Pulmonary embolism 0(0%) 0(0%) 0 (0 %)
Wound discharge 0 (0 %) 0(0 %) 0(0 %)
Full weight bearing 1* day 0 0 0
postoperatively* 10 (23.8%) 22 (52.4%) 32 (76.2%)
Standing and walking 2 0 0 0
day postoperatively 12 (28.6%) 22 (52.4%) 34 (81%)
*P<0.05

Estimated blood loss was measured by checking the
amount of blood in the suction container as well as the
blood stained swabs., it was less in group B compared to
group A with an average loss of 150+10.7 ml in group A
and 90+6.7 ml in group B, Table 2 and Figure 3.

0
30-50

100-50
Figure (3): Distribution of samples according to the amount
of blood loss (ml)

100-150

In group A, 1 patient out of 20 had implant failure in the
form of cut-out and 1 patient with broken screw. These
two cases required revision surgery. In group B there were
no implant failures, Table 3 and Figure 4.

Infection:

There were no any cases of infection in both groups.
Postoperative DVT:

There was no record of any postoperative DVT or pulmo-
nary emboli.

Figure (4): (A) Anteroposterior view of 75 years old female
patient with intertrochanteric fracture (31-A3). (B) Imme-
diate post-operative anteroposterior view which fixed with
DHS.

(C) Anteroposterior view at 12 week follow up (failure) cut
out.

Regarding the weight bearing first postoperative day, in
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group A, 10 patients out of 20 were able to bear weight
in the first postoperative day follow up, all of whom were
from A2 type of fracture. None of the A3 fracture type pa-
tient (5 cases) was able to do so. In contrast, in group B all
the 22 patients were able to do full weight bearing in the
first post-operative day, Table 2.

Weight bearing and walking was done using walking aid
in the second postoperative day, in group A 12 patients
(29.8%) were able to walk with assistance, in these 12
patients 11 were from the A2 fracture type and only 1 from
the A3 fracture type. In group B all the patients were able
to walk with aid, Table 2.

Regarding the time to return to previous activity, in group
A, the period to return to pre-fracture activity was 12-16
weeks, while in group B was 6-8 weeks (significantly
shorter).

The union rate was faster in the group A with an average
of 12-16 weeks compared to an average of 16-24 weeks
in the group B, probably DHS fixation to bone apply more
compression than PFN, Table 3.

Regarding Functional hip score, all patients subjected to
the Harris hip score at the 6 weeks, 12 weeks, 24 weeks
and one year follow up. In the group A, the 6 weeks hip
score was less than that of the group B (average for DHS
was 24 and for PFN was 30), P value <0.05. On 24 weeks
and one year follow up, the differences were greatly de-
creased between the groups (average for DHS was 68.5+5
and for PFN 68.7+5). At one year, the score for both being
the same (score=96), Figure 5 and Table 3.

92.592.5
68.568.7
= DHS
24 30 ® PFN
6 week 24 week 1 year

Figure (5): Distribution of samples according to Harris Hip
Score

Table (3): Complications and functional outcomes of 2
years follow-up of 42 patients with intertrochanteric frac-
tures Type A2 and A3 treated with dynamic hip screws
(DHSs) and proximal femoral nails (PFNSs).
DHSs

PFNs Total

Variable

N=20 N=22 N=42

Cut out* 1(2.4%) 0(0%) 1(2.4%)
Plate/Screw failure* 1(2.4%) 0(0%) 1(2.4%)
Union rate(weeks)* 144413 19.8+2.6 17.2+3.4
Harris Hip Score:

12 weeks 154429 29455 22548
24 weeks 68.5¢5 68745 68645
1year 925+41.3 925+41.5 925+1.4
Time to return to previous activity (weeks)* 1415 7+0.8 10.4%3.8

*P<0.05

Discussion

In the last few decades treatment of intertrochanteric frac-
tures has evolved significantly. The treatment depends on
the fracture type and quality of bone’. Dynamic hip screws
has been contemplated the gold standard of intertrochan-
teric fracture fixation for a long time®®. Although DHS allow
compression of the fracture site; it is relatively contraindi-
cated in the elderly with comorbidities due to protracted
surgical dissection, blood loss and the time required for
this procedure'®', Dynamic hip screws device is placed
away from mechanical axis of proximal femur so the mo-
ment arm is more in these devices, so tensile stress is
more & they behave as load sharing device, so integrity
of medial cortical buttress is required for fixation of DHS
device. Proximal femoral nail device is placed close to
mechanical axis of femur so moment arm is less in them
leading to less tensile stress, thus they act as load bearing
devices™. In this study, we observed that both PFN and
DHS were effective in treating unstable intertrochanteric
femur fractures but PFN is superior to DHS in terms of
relatively less operative time, less operative blood loss,
shorter time to full weight-bearing, early return to daily
activities, less complications and implant failure, consid-
ered to be like minimum invasive surgery (MIS).

The parameters in our study revealed results similar
to that of Ujjal Bhakat , Ranadeb Bandyopadhayay study
which was conducted in 2013" .He had selected 60 pa-
tients with unstable intertrochanteric fracture of femur,
30 of them were treated with DHS and 30 cases with PFN.
In his study, he found that the operative time for the PFN
group (48.73 min) was significantly shorter than the DHS
group (69.03 min), which is similar to our study result.
Also the result of the amount of blood loss in his study is
similar to our result; lesser in PFN group (averagely 116
ml) compared to DHS group averagely about 200 ml). Re-
garding the implant failure, one of his cases which were
treated with DHS suffered screw cut out and other one end
with screw breakage, and in PFN group, one case showed
screw backout. Our study corroborated with that of Baum-
gaertner et al'® who discovered the surgery duration to be
10% higher and a mean 150 ml more of a blood loss in
DHS group. Similar observations have been proclaimed by
many antecedent studies'”: 8.

In our study, in the DHS group, the sliding screws cut-out
in one patient despite adequate initial reduction and im-
plant position as opposed to none in the PFN group. In
this case the fracture was an unstable one. Former stud-
ies have enunciated varus collapse and failure of femoral
head screw to be a constant complication with DHS'™ 2,
Functionally, utilizing the Harris hip scoring system, at the
early follow-up, our study affirms PFN to be superior to
DHS but at final follow-up functional results is same. This
outcome was authenticated by Bhakat et al', who pro-
nounced parallel results implementing same score.

So our study results showed that the PFN appeared to
be superior to DHS in management of unstable intertro-
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chanteric fracture of femur. Early stabilization of unstable
intertrochanteric fractures with mechanically more stable
implants (such as the PFN) enables earlier weight bearing,
recovery of ambulatory function, as well as less reliance
on care-givers.

Conclusions

Proximal femoral nail provides more stable fixation for un-
stable intertrochanteric fractures specially AO type A3 and
has more favorable outcomes in the form of short proce-
dure duration, less blood loss, no implant failures, early
mobilization and enhancing early walking ability.

Reference

1. Netter FN. The Ciba Collection of Medical lllustrations. Vol 8. Ciba
Pharmaceutical Co.; 1987: Part |:85-103.

2. Netter FN. The Ciba Collection of Medical lllustrations. Vol 8. Ciba

Pharmaceutical Co.; 1987: Part lII:9.

3. Gullberg B, Johnell O, Kanis J. World-wide projections for hip frac-
ture. Osteoporosis international. 1997;7(5):407-13.

4. Melton Lr, Kearns AE, Atkinson EJ, et al. Secular trends in hip fracture
incidence and recurrence. Osteoporosis International. 2009;20(5):687-
94,

5. Cauley JA, Lui LY, Genant HK, Salamone L, Browner W, Fink HA, et al.
Risk factors for severity and type of the hip fracture. Journal of Bone
and Mineral Research. 2009;24(5):943-55.

6. Pajarinen J, Lindahl J, Michelsson 0, Savolainen V, Hirvensalo E. Per-
trochanteric femoral fractures treated with a dynamic hip screw or a
proximal femoral nail: a randomised study comparing post-operative
rehabilitation. Bone & Joint Journal. 2005;87(1):76-81.

7. Kiintscher G. Femoral Neck Fractures [Abridged] A New Method of
Treatment of Pertrochanteric Fractures. SAGE Publications; 1970.

8. Grosse A, Kempf |, Lafforgue D. Treatment of fragments, loss of bony
substance and pseudarthrosis of femur and tibia using screw fixation
(40 cases). Revue de chirurgieorthopediqueetreparatrice de I'appareil-
moteur. 1978;64:33.

9. Russell TA. Fractures of hip and pelvis. In: Crenshaw

AH, Wenger Dr, editors. Campbell’s Operative Orthopaedics. 8th ed. St
Louis: CV Moshy; 1992. P 895-7. 10.
Parker M, Handoll H, Chinoy M. Extramedullary fixation implants and
external fixators for extracapsular hip fractures. Cochrane Database
Syst Rev. 2002;4(4).

11. Berkes MB, Little MT, Lazaro LE, Cymerman RM, Helfet DL, Lorich
DG. Catastrophic failure after open reduction internal fixation of femoral
neck fractures with a novel locking plate implant. Journal of orthopae-
dic trauma. 2012;26(10):e170-e6.

12. Wirtz C, Abbassi F, Evangelopoulos D, Kohl S, Siebenrock K-A,
Kriiger A. High failure rate of trochanteric fracture osteosynthesis with
proximal femoral locking compression plate. Injury. 2013;44(6):751-6.
13. Curtis M, Jinnah R, Wilson V, Cunningham B. Proximal femoral frac-
tures: a biomechanical study to compare intramedullary and extramed-
ullary fixation. Injury. 1994;25(2):99-104.

14. Moein CA, Verhofstad M, Bleys R, Van der Werken C. Soft tissue inju-
ry related to choice of entry point in antegrade femoral nailing: piriform
fossa or greater trochanter tip. Injury. 2005;36(11):1337-42.

15. Bhakat U, Bandyopadhayay R. Comparative study between proximal
femoral nail and dynamic hip screw in fixation of intertrochanteric frac-
ture of femur.Open Journal Of Orthopaedics. 2013: 291-295.

16. Baumgaertner MR, Curtin SL, Lindskog DM. Intramedullary versus
extramedullary fixation for the treatment of intertrochanteric hip frac-
tures.Clinical Orthopaedics and related research. 1998(348):87-94.
17. Sadowski C, Liibbeke A, Saudan M, Riand N, Stern R, Hoffmeyer P.
Treatment of reverse oblique and transverse intertrochanteric fractures
with use of an intramedullary nail or a 95 screw-plate: a prospective,
randomized study. JBJS. 2002;84(3):372-81.

18. Bienkowski P, Reindl R, Berry GK, lakoub E, Harvey EJ. A new in-
tramedullary nail device for the treatment of intertrochanteric hip frac-
tures: Perioperative experience. Journal of Trauma and Acute Care Sur-
gery. 2006;61(6):1458-62.

19. Saudan M, Liibbeke A, Sadowski C, Riand N, Stern R, Hoffmeyer P.
Pertrochanteric fractures: is there an advantage to an intramedullary
nail?: a randomized, prospective study of 206 patients comparing the
dynamic hip screw and proximal femoral nail. Journal of orthopaedic
trauma. 2002;16(6):386-93

20. Suckel AA, Dietz K, Wuelker N, Helwig P. Evaluation of complications
of three different types of proximal extra-articular femur fractures. In-
ternational orthopaedics. 2007;31(5):689-95

https://doi.org/10.56056/amj.2018.49

89





