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Abstract
Aim: The aim of the study is to evaluate the anatomical reduction and augmenting the lateral wall with
trochanteric buttress plating along with PFN in an unstable IT fractures with broken lateral wall.
Background: Unstable IT fractures have poor contact between fragments, loss of posteromedial support,
reverse oblique type, severe comminution and has subtrochanteric extension. Unstable IT fracture with
coronal split presents a great challenges to an orthopaedic surgeon. This study evaluates augmenting the
lateral wall with trochanteric buttress plating along with PFN for unstable IT fractures with a broken
lateral wall.
Design: Prospective study.
Materials and Methods: Totally 20 patients of unstable intertrochanteric fractures treated in Rajah
Muthiah Medical College and Hospital were studied during the study period August 2020 to November
2022.
Result: In our study the patients were followed up for 1 year. Modified Haris Hip Score was excellent in
60% of the patients with the mean value of 87.25. Mean duration of surgery 99.25 min. Mean blood loss
330ml.Mean time of union 15.15 weeks.
Conclusion: Although reconstruction of calcar is a main predictor of successful trochanteric fracture
fixation, augmenting the lateral wall with Trochanteric buttress plate along with PFN is also a Major
factor for successful fixation of unstable IT fractures.
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Introduction
Unstable intertrochanteric fracture are those where there is a poor contact between fragments,
especially medially and posterior cortical displacement, comminution or a fracture pattern such
as the weight bearing forces tend to displace the fracture further or a reverse oblique type.
Stable intertrochanteric fractures are commonly treated with proximal femoral nailing with the
failure rate of less than 2% [1]. Positioning of lag screw too close to fracture site or through a
broken lateral wall has been found to be a potential reason for failure [2]. The treatment of
unstable intertrochanteric fracture is more controversial. The unstable intertrochanteric fracture
treated with PFN has high rate of failure ranging from 4% to 15% [3].
Intramedullary nailing has become a better choice of implant for stabilization the unstable
trochanteric fracture [4]. Biomechanically PFN is a better choice of implant for unstable
fractures as nail gives posteromedial support and resist excess collapse [5]. The advantages of
intramedullary devices are it withstands the stress of axis shift, has good fixation and less
damage to blood vessels [6, 7].
Unstable intertrochanteric fracture with coronal split continue to be a great challenge to an
orthopaedic surgeons. The main objective of our study is to hypothesis that anatomical
reduction and augmenting the lateral wall with trochanteric buttress plate along with PFN
which increase the stability of bone Implant and reduces the rate of complication [8].
Materials and Method
After obtaining institutional ethical board approval a prospective non randomized study
conducted from August 2020 to November 2022 at Rajah Muthiah Medical College And
Hospital, Chidambaram.
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Totally 20 patients of unstable intertrochanteric fractures were
included with the age group ranges from 18 to 80 with 12
male and 8 female patients. The diagnosis of unstable fracture
is made on radiographic appearance of fractures with the
involvement of posteromedial and posterolateral part of the
trochanter. The CT scan was not used because of cost
effective manner.
Boyd and Griffin classification was used for evaluation.
Informed consent was taken for all subject. A thorough
history and clinical examination was done for assessment.

passing the compression screw the screw head gets buried
into the lateral wall and no compression is achieved (Fig-2 e).
In such a situation use of trochanteric buttress plate enables
early mobilization and promotes fracture healing. Serial
reaming done and the nail is passed through the guide wire.
The holes in PFN were aligned in the direction of neck
properly just above the calcar. The incision may be extended
distally to accommodate the buttress plate. The plate is
inserted in such way to accommodate the proximal guide pins
along with PFN. The guide wire sleeve targeted through the
jig into the corresponding holes of plate and guide wire into
the head and neck of femur. The placement of guide wire is
confirmed under C-ARM and drilled and fixed with
corresponding screws (Fig-2 f). The final tightening was
completed after the release of traction. The inferior holes in
the plate were fixed unicortically, the distal locking was
checked under C-ARM guidance, which enables a rigid
fixation of lateral wall.

Inclusion Criteria
 Age above 18 below 80
 Boyd and griffin type 3 and 4 intertrochanteric fractures
Exclusion Criteria
 Previous surgery of proximal femur
 Associated neurological disorder
 Stable intertrochanteric fracture.
Table 1: Demographic characteristics of the patient
Parameters
Age
Sex
Type of Fracture
Boyd and griffin
Location
Mode of trauma RTA
Self-fall
Fall from height

Data
30 to 50; 6
50 to 60; 5
60 to 80; 9
Male; 12
Female; 8
Type iv -8
Type iii- 12
Right hip -11
LET hip-9
11
6
3

Total
20
20
20
20
20

Implant Design
The trochanteric buttress plate is a 3mm anatomically
contoured plate with 2 oblique holes for passing 6.5 mm
derogation screw and 8mm compression screw. The plate is
designed in such a way that it flush with the lateral wall
making fixation with the bone. The PFN along with plate a
single assembly thus reinforcing fixation. The proximal part
of plate has multiple holes for 4.9 mm locking screws to fix
bone pieces to trochanter. The distal portion of plate has two
4.5 mm holes for both unicortical and bicortical fixation of
plate to upper portion of proximal femur. The whole assembly
has a good rigid fixation and buttressing effect on lateral wall.

Fig 2: a) Position of the patient in traction table

Fig 2: b) Skin incision, nail insertion and trochanteric plate
placement

Fig 1: PFN with Trochanteric buttress plating

Operative Procedure
Under anesthesia patients were positioned on a traction table
and screened under C-ARM to check the reduction in Ap and
lateral view (Fig-2 a,b). Entry made using bone awl just
medial to the tip of greater trochanter. Fossa finder introduced
and guide wire passed (Fig-2 d). At this stage the decision
regarding using buttress plate is made, it is observed that if
the guide pin passes through the broken lateral wall, on

Fig 2: c) C-ARM images showing unstable IT
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3 had fair result (15%) with the mean score of 87.25% (Table7, Graph-4). Totally 12 male (60%) and 8 female patients
(40%) (Table-2, Graph-1). Union was determined clinically
by absence of pain and radiologically by complete bridging of
the fracture site in both orthogonal projection. The mean
union time is 15.15 months (Table-6). Average delay between
the time of operation and the time of injury was 3 to 12 days
mostly due to comorbidity condition associated with age and
delay in presentation. Post-operative x-ray shows anatomical
reduction in 11 cases (55%) and acceptable reduction in 9
cases (45%) and they do not have limb length discrepancy.
The mean duration of surgery is 99.25 min (Table-3, Graph2). The mean intraoperative blood loss is 330 ml (Table-4).
The tip apex distance of the femoral neck screw less than 25
mm achieved in all the patients. Identifiable rotation of the
proximal fragment on x-ray was not observed in any of the
patients. 12 patients (60%) had no complaints, 5 complaint of
persistent pain (25%) in hip, 2 patient has 8 to 9 mm
shortening (10%) but none required shoe raise, 1 had varus
angulation (5%) (Table-5, Graph-3). Normal range of motion
was observed in 11 patients (55%), 5 had slightly decrease in
range of motion (25%), 4 had limited flexion and abduction
(20%) with fair muscle power. Hip abductor function was
observed to be adequate in most of the cases at final follow
up. No cases of implant failure, or fixation failure were
observed in our study.

Fig 2: d) Image showing trochanteric entry point

Table 2: Age distribution in our study
Age (in years)
31-40
41-50
51-60
61-70
Total

Fig 2: e) Image showing guide wire insertion and PFN

Fig 2: f) Image showing lateral wall reduction with trochanteric
buttress plating

Number of patients
2
4
5
9
20

Percentage
10
20
25
45
100

Graph 1: In our study most of the cases were male 60%
Table 3: Association with duration of surgery Duration of surgery

Post-operative protocol
Elevation of operated limb for a day. Broad spectrum
antibiotics for 5 days. Static quadriceps exercises were
performed on the 3 rd pod. Active quadriceps exercise were
performed on the 5th pod. Toe touch weight bearing started at
the 1st week with the help of walker or crutches. Suture
removal done at the 2nd week post operatively. The patient
were followed up clinically and radiologically at regular
interval for possible complication and progress of union.
Partial weight bearing started at 1st month and full weight
bearing at 3rd month based on the evidence of radiological
union and confirmation of clinical union by assessing pain,
fracture gap and other parameters clinically.

Duration of surgery
(in minutes)
80-90
91-100
101-110
111-120
Total

Result
All the patients were followed up for the minimum of 12
months. Overall functional outcome based on modified Harris
hip score.
The outcome was classified as poor if <70, fair if 70 to 79,
and good if 80 to 89 and excellent when more than 90.12
patients had excellent result (60%), 5 had good result (25%),

Number of patients Percentage
5
8
3
4
20

Graph 2: Duration of Surgery
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Table 4: Associated blood loss
Blood Loss (in ml)
250-300
301-350
>350
Total

Number of patients
9
8
3
20

There is still a lot of debate with the ideal implant to be used
for unstable intertrochanteric fractures. For the treatment of
unstable intertrochanteric fractures dynamic hip screw was
the implant of choice previously. Generally dynamic hip
screw have led to many failures in unstable intertrochanteric
fractures [9]. Failure of dynamic hip screw in such fractures
can be implicated to the lever arm being along and its
placement away from the mechanical axis of the body which
makes a load bearing device [10].
Intramedullary devices works on the load sharing principle
and has smaller bending moments, hence it has advantage in
an unstable intertrochanteric fractures fixation and allows for
early weight bearing and prevent excessive fracture collapse
[11, 13]
. Some of the implant related complications in
trochanteric fractures stabilization are lateral protrusion of
screws, screw cutouts, Z or reverse Z effect and the fracture
of lateral trochanteric wall [12].
Ganjale S.B, and his associates opine that in PFN surgery also
lateral wall instability is as important as it is in DHS fixation.
Failure rate of a gamma nail for the treatment of unstable
trochanteric fractures ranges from 12.7% to 15%. Secondary
varus collapse in 25.7%, cutout of proximal screws in 5.7%,
5.7% nonunion, and reoperation in 14.3% cases was reported
by Uzun et al. [15]
Fogagnolo et al. in their study had a complication rate of
about 23.4% by using PFN in the treatment of an unstable
trochnateric fractures [14]. Then came the PFNA- antiroation
nail with the helical blade for stabilization of these fractures
and showed varying results. Many authors in their studies
claimed that PFNA device had theoretical advantage over
DHS system in fixing the osteoporotic bones.
Takigami et al. observed 14% complication rate of the cases
and 4% required reoperation after use of PFNA. Though the
proximal femoral nail acts as a buttressing device and
prevents medialization in cases of posteromedial defects, it
provides no stability on the lateral side if lateral wall is
compromised [16].
Many authors have used a combination of implants or have
augmented PFN with a augmentation plate to restore the
lateral wall and have achieved significant reduction in varus
collapse and subsequent reduction in limb length discrepancy.
S.B. Ganjale et al. [15] recently have shown that their newly
designed plate has significantly reduced incidence of Z effect
and excessive varus collapse and reduced lateralization of
greater trochanter. And this specialized plate enhances
fixation strength of PFN even in coronal split fractures and
has demonstrated the importance of integrity of lateral
femoral wall construct to prevent reoperation in an unstable
trochanteric fractures. In our study the complication rates was
less when compared with other implants and other studies on
unstable trochanteric femur fractures and with the use of this
implant, we have achieved good primary fracture compression
during fixation and maintenance of reduction without varus
collapse and shortening up to fracture union.
The lateral wall reconstruction significantly decreases the
incidence of lateralization of greater trochanter with limited
telescoping of comminuted fragments following weight
bearing and resulted in better hip abductor function [19, 20].
Therefore the study indicates that addition of trochanteric
buttress plate over intramedullary device is likely to improve
the stability of fracture fixation, while simultaneously
permitting a controlled sliding collapse. Improved bony
contact between the proximal and distal fragments by
stabilization of the comminuted lateral wall is likely to

Percentage
45
40
15
100

Table 5: Post op Complications
Post op complication
Varus Angulation
Persistant pain
Shortening <9 mm
Nil
Total

Number of patients Percentage
1
5
5
25
2
10
12
60
20
100

Graph 3: Showing Post op Complications
Table 6: Association with Time of Union
Time of union (in weeks) Number of patients Percentage
12-14
11
55
15-17
5
25
18-20
3
15
>20
1
5
Total
20
100
Table 7: Association with Modified Harris Hip Score
Harris Hip score
Excellent
Good
Fair
Poor
Total

Number of patients
12
6
2
0
20

Percentage
60
30
10
0
100

Graph-4: Functional outcome using Modified Harris Hip Score

Discussion
Traditionally the medial and posteromedial fractures
fragments have been considered to be important elements in
determining the severity of intertrochanteric hip fractures [17].
In unstable intertrochanteric fractures, the integrity of lateral
femoral wall can be restored with augmentation of PFN with
trochanteric buttress plate [18].
~ 50 ~
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improve the chance of union and maintenance of adequate
lever arm.
Conclusion
Augmentation of PFN with Trochanteric buttress plate allows
reconstruction of lateral wall in an unstable intertrochanteric
fractures. This creates a biomechanically stable trochanteric
construct allowing early mobilization, ensuring significant
reduction in excessive collapse and subsequently reduced
limb length discrepancy. The superior functional and
radiological outcomes in patients with unstable
intertrochanteric fractures indicates combination of PFN with
Trochanteric buttress plate is likely to be the better option in
the management of unstable IT fractures when compared to
PFN alone.

3 month follow up

Case Illustration
60 year old male h/o RTA and sustained injury to right
hip

6 months follow up
Preop

12 months follow up

Post op
Follow Up
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