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Abstract

Purpose: The proximal femoral nail anti-rotation (PFNA) is known to have
advantages in enhancing the anchorage ability of internal fixation in elderly
unstable osteoporotic intertrochanteric fracture patients. However whether it
is superior to condylar blade fixation is not clear. This study aimed to deter-
mine which treatment has better clinical outcomes in older patients. Mate-
rials and Methods: A total of 86 patients over the age of 60 with unstable
trochanteric fractures within the past 3 weeks, were included in this prospec-
tive study conducted from June 1, 2018, to May 31, 2021. All the intertrochan-
teric fractures were classified according to AO/OTA classification. Among
them, 44 cases were treated with the Proximal Femoral Nail (PFNA2) with or
without an augmentation screw, and 42 cases were treated with the Condylar
Blade Plate. In addition, the operative time, intraoperative blood loss, intra-
operative and postoperative blood transfusion, postoperative weight-bearing
time, hospitalization time, Harris score of hip function, Kyle’s criteria and
postoperative complications were compared between the two groups. Re-
sults: The mean duration of surgery for the PEN group was 66.8 minutes (on
average), whereas for the condylar blade plate group, it was 99.30 minutes (on
average). The PFNA2 group experienced less blood loss (average of 80 mL)
compared to the condylar blade plate group (average of 120 mL). Union and
partial weight-bearing occurred earlier in the PFNA2 group (14.1 weeks and
10.6 weeks, respectively) compared to the Condylar blade plate group (18.7
weeks and 15.8 weeks). In two patients from the PFNA2 group, screw backing
out and varus collapse complications were encountered; however, these pa-
tients remained asymptomatic and did not require revision surgery. In two other
patients, screw cut out and breakage of the nail at the helical screw hole leading
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to non-unijon of the proximal femur were observed during the nine-month fol-
low-up, necessitating revision surgery with prosthetic replacement. Among
the condylar blade plate group, three patients experienced complications, in-
cluding blade breakage at the blade and plate junction. In two cases, the frac-
ture united in varus, and in one case, the blade cut through, resulting in
non-union of the femoral head, which required revision surgery. According
to the Harris hip score and Kyle’s criteria, a good-excellent outcome was ob-
served in 92.85% of cases in the PFNA2 group and 90.90% of cases in the
condylar blade plate group. Conclusion: Both the Proximal Femoral Nail A2
and Condylar blade plate are effective implants for the treatment of unstable
trochanteric fractures. The intramedullary implant promotes biological heal-
ing and allows for early ambulation with minimal complications. Similarly
satisfactory restoration of anatomy and favorable radiological and functional
results can be achieved with the biological fixation provided by the 95-degree
condylar blade plate. However, the use of PENA2 internal fixation technique
has the advantage of less trauma in elderly patients than the 95-degree con-
dylar blade plate.

Keywords

Proximal Femoral Nail Anti-Rotation, Condylar Blade Plate, Internal
Fixation, Unstable Intertrochanteric Fracture, Osteoporotic

1. Introduction

Approximately 35% - 40% of fractures classified as unstable (AO/ASIF classifica-
tion: 31-A2/31-A3) are associated with high morbidity and mortality rates [1].
Orthopedic surgeons face challenges when dealing with unstable intertrochan-
teric fractures (AO 31A2, AO 31A3), as the functional outcome tends to be dis-
appointing despite high union rates [2] [3]. The presence of an intact lateral wall
is crucial for stabilizing these fractures, as it provides support for the proximal
fragment and prevents excessive collapse and varus malpositioning [4]. The fixa-
tion of unstable intertrochanteric fractures has been a subject of ongoing debate.
There are conflicting reports regarding the use of intramedullary or extramedul-
lary implants for the treatment of these fractures. The commonly used fixation
methods include the sliding hip screw (SHS) and proximal femoral nail for
intramedullary fixation. However, some authors suggest that SHS fixation is
more suitable for stable fractures, while unstable trochanteric fractures fixation
with an intramedullary device [5] [6].

The Proximal Femoral Nail (PFNA2) is a biomechanically stable intramedul-
lary device used for fixing unstable osteoporotic trochanteric fractures. It offers
advantages such as a short lever arm, an implant positioned close to the weight-
bearing axis, bending and torsional stability, and reduced tensile strain on the

implant [7]. It is the most favored implant in osteoporotic unstable trochanteric
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fractures and it is a bone preserving implant as it compacts the bone around the
blade. Another extramedullary bone-preserving implant is known as condylar
blade plate which is mainly used in revision surgeries. It is not commonly em-
ployed for fresh unstable intertrochanteric fractures however it can also provide
stable fixation in fresh trochanteric fractures. The anatomically pre-contoured
95-degree Condylar blade plate fits the proximal femur and offers angular stabil-
ity through the placement of the blade and supra calcar screw, and plate on the
shaft which shields the lateral trochanteric wall from stress [8].

This study aims to compare the outcomes of PFN A2 and Condylar blade
plates in the management of unstable trochanteric fractures.

2. Materials and Methods

In this study, we included 44 cases of unstable trochanteric fractures treated with
[proximal diameter of 16.5 mm and length of short PFN 18 cm and the standard
24 cm length] Proximal Femoral Nail (PFNA 2) with or without augmentation
screw and 42 cases treated with the Condylar blade plate from June 1, 2018, to
May 31, 2021. Patients over 60 years old who provided informed consent were
eligible for the study. Institutional Ethics Committee approval was obtained, Ex-
clusion criteria included patients with open fractures, fractures older than three
weeks, pathological fractures, contraindications for surgery and patients who
died during nine months follow-up and lost to follow-up cases were excluded.

Surgical Technique for Proximal Femoral Nail A2:

After anesthesia, the patient was positioned supine on a fracture table. Closed
reduction was attempted using direct traction, abduction, and external rotation,
as well as an intrafocal joystick with a 3.0 mm Kirschner wire inserted perpen-
dicularly into the front part of the femoral neck. In reverse oblique fractures ex-
tending into the shaft, a cerclage wiring technique was used if necessary. An
open reduction was performed if the closed method failed. Percutaneous ante-
romedial 3 mm two pins are passed to stabilize the fracture. Adduction of the
limb is achieved to locate the proper entry portal. A skin incision of 3 - 5 cm was
made 5 cm proximal to the greater trochanter’s tip. The entry point was deter-
mined on the medial side of the greater trochanter in the anteroposterior view
and between the anterior one-third and posterior two-thirds in the lateral view.
A guidewire was inserted, followed by adequate reaming to prepare for nail in-
sertion. Using a jig, the nail was manually inserted into the femoral opening. 2.5
MM guide wire was passed from the lateral surface of the femur through the
neck to the subchondral position of the head in the center or slightly inferior in
AP and canter in lateral view, followed by the placement of a helical blade of ap-
propriate length. Predetermined compression of 5 mm - 8 mm is achieved. From
the lateral side of trochanter guide wire is passed lateral to medial and the aug-
mentation screw with washer is inserted anterior to the helical blade to buttress
the lateral wall in fifteen cases. Additional cerclage wire was used in four cases in

fracture extending to the shaft. Proper rotation of the distal fragment was con-
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firmed, followed by distal locking with a jig. The device was dynamically locked
distally to enable compression across the fracture site. The surgery was per-
formed under an image intensifier. The wound was closed layer by layer after
achieving hemostasis (Figure 1).

Surgical Technique for Condylar Blade Plate:

After administering anesthesia, the patient was placed on a fracture table, and
| closed reduction was performed using the same reduction methods as de-
scribed for the PEN, with the operated limb in abduction. If closed reduction is
unsuccessful open reduction is done. A straight incision from the greater tro-
chanter allowed for a lateral approach to the proximal femur without compro-
mising vascularity. After ensuring a perfect anatomic reduction, clamping of the
fracture was done to stabilize the anteromedial and posterolateral fragments. A
95-degree angle guide was placed laterally at the flare of the trochanter, and the
guide wire was inserted at an average of 10 mm below the superior part of the
neck, ensuring distal placement at the inferior quadrant of the femoral head in
the anteroposterior and lateral views. The guide wires were position confirmed
by fluoroscopy. The lateral cortex was drilled before inserting the condylar blade
plate chisel to prevent lateral wall fracture. The plate was held and aligned with
the shaft, and a condylar blade of appropriate length was inserted. A conven-
tional 6.5 mm screw was used in the first hole of the plate, just touching the cal-
car below the tip of the blade. The plate was secured with bicortical 4.5 mm cor-
tical screws. To distribute stress on the plate and reduce strain at the fracture, at
least four holes in the plate were used. In the majority 65 blade length was used
and in fragmented trochanter additional screw with a washer is passed above the
condylar blade to stabilize the lateral wall The final position was checked under a
C-arm, a drain was placed, and the wound was closed in layers with an antiseptic
dressing applied (Figure 2).

Assessment of Blood Loss:

Intraoperative blood loss was assessed using the mopping method, exclusively
with a dry mop. The weight gained in the mop was used to calculate the amount

of blood loss. Any complications occurring during the operation were recorded.

Figure 1. PEN Procedure. (A) Reduction and entry point (B) Guide wire and Nail inser-
tion (C) Final placement of PEN.
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Figure 2. (A) Reduction and stabilization with K wire; (B) 95 Degree Chisel guide; (C)
Blade and plate insertion.

Postoperative Regimen:

Postoperative X-rays were conducted, and sutures were removed on the 10th
to 12th day after surgery. Patients were allowed non-weight bearing walker-assisted
ambulation based on their pain tolerance. Full non-assisted weight-bearing was
permitted once clinical and radiological signs of fracture union were evident.
Follow-up appointments were scheduled at 4, 6, 8, 12, 16 weeks, and 6 months in
the Orthopaedics OPD. At each visit, patients were clinically evaluated, and
X-rays of the affected hip and femur were taken to assess fracture union, func-
tional outcome, and any complications. Clinical findings included supratro-
chanteric shortening, broadening of trochanteric prominence, external rotation
attitude of the limb, and ipsilateral abductor insufficiency and varus angle.
Functional outcomes were assessed at each follow-up visit using the Harris Hip

score and Kyle’s criteria [9] [10].

3. Results

A total of 86 patients with unstable intertrochanteric fractures (AO/OTA type
31-A2.2 and 31-A2.3) who met the inclusion and exclusion criteria were in-
cluded in the study. They were randomly divided into Group 1 (44 patients)
treated with the PFNA2 and Group 2 (42 patients) treated with the Condylar
blade plate alone. Table 1 provides an overview of all demographic characteris-
tics and intraoperative variables of the patients.

The mean age in group 1 was 59.03 * 16.10 (range 51 to 85 years), with a
male-predominance. Sixty-one patients sustained injuries due to slipping and
falling on the ground, twenty patients sustained injuries due to road traffic acci-
dents (RTA), and three patients sustained injuries due to falling from height. In
group 1, 16 patients had 31A2 type and 28 patients had 31A3 type fracture pat-
terns while in group twelve patients had 31A2 type and 30 patients had 31A3
type fracture patterns. In group 1, the average injury to surgery duration was
8.03 + 1.5 days while it was 7.06 + 1.74 days in group 2. The mean duration of
surgery in group 1 was 66.82 + 10.37 minutes, whereas it was 99.29 + 10.87 mi-
nutes in group 2. The estimated mean blood loss in group 1 was 80.36 + 12.89
ml, while in group 2, it was 103 + 13.17 ml, but no significant difference was ob-
served. Only patients who have less than 9 gm Hb received an intraoperative
blood transfusion.
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Table 1. Pre & intra-operative variables.

Variables PEN A2 (n =44) Condylar blade plate (n = 42)
Mean age (years) 65.09 + 6.82 62.86 +9.55
Sex Male:28 Female:16 Male:24 Female:18
Mode of ini RTA:12 self fall: 30 RTA:10 self fall: 31
ode of injur
jury Falling from height 2 Falling from heoght 1
AQO31-2.2: 6; AO31-2.2: 2
AO31-2.3: 10; AO31-2.3: 10
AO fracture classification
¢ AO31 AQO31-3.1: 6; AO31-3.1: 8;
e _
TP AO31-3.2: 8; AO31-3.2: 5;
AO31-3.3: 14 AO31-3.3: 17
Time interval between
7.95 + 2.70 days 7.14 £ 1.82 days
trauma and surgery
Duration of surgery 66.82 + 10.37 minutes 99.29 + 10.87 minutes
Blood loss 80.36 + 12.89 mL 103+ 13.17 mL
Duration of hospital stay 15.32 + 3.55 days 15.67 + 2.75 days

All the postoperative characteristics of the patients are depicted in Table

Patients with hemoglobin levels less than 9 g/dL during operation received
blood transfusions according to the standard hospital protocol. Consequently,
sixteen patients in group 1 and twenty-five patients in group 2 received blood
transfusions. The average union time of the fracture in group 1 was 14.09 + 2.31
weeks while it was 18.71 £ 3.45 weeks in group 2 (p = 0.055). At the 9-month
follow-up, the average functional outcome was evaluated by Functional outcome
in terms of Harris hip score (HHS) and Kyle’s criteria in group 1 the score was
89.05 + 6.18 whereas it was 90.64 + 3.23 in group 2, and the difference was found
to be statistically not significant (p = 0.011). Group 1 had 40 patients (90.90%)
with excellent to good results, while group 2 had 39 patients (92.85 %) with ex-
cellent to good results. Four patients in group 1 and three patients in group 2
had poor outcomes at the 9-month follow-up (Figures 3-6).

Superficial infections were seen in one patient in group one and three patients
in group two. It was managed with dressings and oral antibiotics as per cul-
ture-sensitivity reports. Two patients from group 1 encountered the complica-
tion of screw backing out and varus collapse but the patient had no clinical
symptoms and did not need revision surgery. In two patients we noticed a screw
cut out and nonunion of the proximal femur during the nine-month follow-up
which required revision surgery of prosthetic replacement, Three patients in
group 2 experienced complications, breakage of the blade at the blade and plate
junction but fracture united in varus in two cases and blade cut through and
nonunion from the femoral head requiring a revision hence these cases are in-
cluded in bad results. The complication rates were found to be equal in both
groups except for slightly greater exposure in the condylar blade plate group.
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Figure 3. (A) Reverse oblique fracture A3 Fracture; (B) Post-op x-ray; (C) One year fol-

low up. Good union.

E

Figure 4. (A) Reverse oblique fracture A3 Fracture; (B) Post-op PFN with augmentation

screw; (C) Nine months follow up. Good union.

Figure 5. (A) Reverse oblique fracture A3 Fracture, (B) Post-op—Condylar blade plate,

(C) One year follow up. Good union.

Table 2. Union and functional outcome.

PFNA2

Variables
(n=44)

Mean time to union 14.09 + 2.31 weeks

Walker assisted
ambulation with tip toe
touch down on operated
limb:

9.14 + 3.68 days
Period of early 4

Walker assistance on both
sides:4.91 + 1.02 weeks

ambulation

Full weight bearing with
one stick if required:
14.09 + 2.31 weeks

Condylar blade plate
(n=42)

18.71 + 3.45 weeks

Walker assisted
ambulation with tip toe
touch down on operated
limb:
42.24 +10.06 days

Walker assistance on both
sides:10.81 + 1.12 weeks

Full weight bearing with
one stick if required:
18.76 * 3.52 weeks

Functional outcome in terms
of Harris hip score (HHS)
and Kyle’s criteria

At 6 months: 85.10 + 6.20
At 9 months: 89.05 + 6.18

At 6 months: 86.68 + 5.35
At 9 months: 90.64 + 3.23

Excellent to good results 40 patients (90.90%)

39 patients (92.85%)
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Figure 6. (A) Intertrochanteric A2 - 3 Fracture, (B) Post-op Condylar blade with aug-
mentation screw, (C) Ten months follow up. Good union.

4. Discussion

Various surgical techniques have been described for the fixation of unstable
trochanteric fractures, including intramedullary and extramedullary devices.
However, the use of intramedullary fixation with the proximal femoral nail
(PEN) and PFNA2 in osteoporotic unstable trochanteric fractures is becoming
more popular compared to the sliding hip screw due to its advantages, such as
reduced limb shortening, decreased collapse at the fracture site, and lower im-
plant failure rates [11]. Although functional outcomes achieved with both im-
plants are similar, PFNA2 is more advantageous than PFN with two screws
passed through a deficient lateral wall. The helical blade has the ability to create
visible compression and impaction at the fracture site. It has a clear End cap
with a locking helical blade within the nail preventing its backout and reducing
complications related to it. PFNA2 is better than PEN in lateral wall deficient
intertrochanteric femur fracture [12]. The use of an augmentation screw with a
washer helps in the stabilization of the lateral wall and also enhances the stability
of fixation enhances the fixation which is required in fifteen patients. Other bone
preserving implants, the condylar blade plate is primarily utilized for nonunion
and revision surgeries of proximal femoral fractures and is rarely used for fixing
unstable fractures. In elderly patients with unstable intertrochanteric fragility
fractures, the fixed angled condylar blade plate seems to be a better choice than
dynamic hip screws for preventing fixation failures [13]. The objective of our
study was to compare the functional and radiological outcomes of patients with
unstable intertrochanteric fractures treated with two different fixation devices:
the proximal femoral nail A2 and the condylar blade plate.

We conducted a study on 86 patients (44 treated with PENA2 and 42 treated
with the condylar blade plate) with unstable trochanteric fractures in the De-
partment of Orthopaedics and Trauma from June 2018 to May 2021. Our aim
was to examine, evaluate, document, and quantify the results in terms of peri-
operative measures, early ambulation, fracture union, functional outcome, and
complications. The use of PFN proved to be beneficial in the treatment of unsta-
ble trochanteric femoral fractures, as it was a relatively straightforward proce-
dure and provided biomechanical stability, allowing for early weight bearing [6]
[7]. A previous study on 130 intertrochanteric fractures with lateral femoral wall

fractures treated with intramedullary fixation showed that lateral trochanteric
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wall fractures might affect the stability of intertrochanteric fractures. Therefore,
some authors have recommended the use of intramedullary fixation, and in cas-
es where the lateral wall is broken, augmenting the PFN with an additional
screw, cerclage wire or trochanteric buttress plate can lead to faster union, early
weight bearing, better reduction, and improved hip function [14] [15] [16].
However, this approach may increase surgical time, blood loss, and radiation
exposure.

In our study, we used PPFNA2 with an augmentation screw to buttress the
lateral wall and to improve the stability of the construct. The mean surgery dura-
tion for PFN A2 was shorter than that for the condylar blade plate. Additionally,
blood loss was lower with PENA2 compared to the condylar blade plate. Frac-
ture union occurred earlier in the PENA2 group than in the condylar blade plate
group. However, there was no significant difference between the two groups in
terms of partial weight-bearing and full weight-bearing. Nonunion occurred in
two fractures in both groups.

At 9 months postoperatively, the average Harris hip score was slightly higher
for the PFNA2 group, although the difference was not statistically significant.
The majority of patients in both groups achieved excellent to good results, with a
small percentage experiencing unsatisfactory outcomes after nine months of fol-
low-up. Postoperative superficial surgical site infections were more common in
the condylar blade plate group, but all cases responded well to conservative
treatment with antibiotics. The rates of complications between PFNA2 and the
condylar blade plate did not differ significantly. However, there was a significant
difference in fracture union time between the two groups.

In one study nine cases in the PENA group required additional procedures,
such as cerclage wiring for lateral wall reconstruction apart from the use of an
additional screw with a washer to improve fixation stability. Another study
showed that in unstable intertrochanteric fractures, the use of PFNa2 with an
extra screw or cerclage wire improves construct efficacy and stability, facilitating
union and shortening the time to union [17] [18] [19]. In our study we required
additional fixation by augmentation screw with a washer and four cases of addi-
tional cerclage wire However, these additional procedures require further inci-
sions and fracture exposure. Recent literature supports the use of intramedullary
implants over extramedullary implants for reverse oblique fractures, as fixation
with a dynamic hip screw alone yields poor results [20] [21]. In a study by Sha-
ran Mallya et al the overall complications, in the set-up of osteoporosis, seen
with both the implants PFN and PFNA2 were similar. PFNA2 group showed
better results in terms of perioperative morbidity [22].

In our study, we observed less postoperative limb shortening, and better ana-
tomical restoration with condylar blade plate as it is an open method where vi-
sualization of fixation is possible as compared to PFNA2 which is mostly a
closed procedure. The condylar blade plate functions as a load-sharing and
bone-preserving implant. It is pre-stressed and placed on the tension side of the

fracture, acting as a tension device. It facilitates anatomical and biological reduc-
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tion, and the lateral plate provides stress shielding for the lateral fragment, simi-
lar to the DHS with TSP/plate (PCCP) designed by Gotfried [23]. It prevents ro-
tation of the proximal femoral head fragment and allows for fracture compres-
sion, eliminating the need for additional procedures to address the lateral wall. A
recent study has shown that 95-degree condylar blade plate fixation is a reliable
and effective treatment for trochanteric fractures [24]. The surgical technique
and final implant position also influence the results in unstable trochanteric
fractures. Ideal implant positioning involves placing the blade tip in the lower
half of the femoral head, passing the blade below the superior cortex of the neck.
The 95-degree condylar blade plate produces comparable results to the proximal
femoral nail. In literature there is no comparative study available between PFNA2
and condylar blade plate hence we tried to compare two systems of fixation for
unstable trochanteric fracture and reverse intertrochanteric fractures with great-
er trochanteric comminution. Though PFN and PFNA2 are implants of choice,
we suggest that Condylar blade plate is a good choice with less expensive and
requires minimal C Arm exposure in such fractures.

Limitations of our study include a small sample size and short-term follow-up.
Further biomechanical and clinical studies are needed to evaluate the efficacy of
PFNA2 and the condylar blade plate.

5. Conclusion

PENA2 offers intraoperative advantages such as a shorter incision, shorter sur-
gery duration, and less blood loss compared to the condylar blade plate. The
condylar blade plate may result in slightly more blood loss and longer surgery
duration due to open reduction, it allows for open reduction and repositioning
of the lateral wall with its buttressing effect. The condylar blade plate is also an
optimal implant for the treatment of unstable trochanteric fractures, especially
those with a floating lateral wall. Early results are better with PFNA2 however
both methods yield similar results in terms of fracture healing and functional
outcomes after the last follow-up. There were no statistically significant differ-
ences in complications. We conclude that the use of the PFNA?2 internal fixation
technique has the advantage of less trauma in elderly patients than the 95-degree

condylar blade plate.
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