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Abstract

Hip fracture in frail people is an increasing problem with a major socio-economic impact. Besides, a first hip
fracture is often followed by a second fracture of the opposite hip in the following years. The authors report on four
cases with extra-capsular hip fractures treated not, only for the fracture but also to avoid future contralateral fracture
by implanting an innovative device as a preventive measurement.
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Introduction

Hip fracture in frail people is an increasing problem with a major
socio-economic impact. In 1950, only 8.5% of the population was older
than 65. In 2000, they reached 14.7% of the population, and the forecast
for 2050 is 27.9% of individuals aged 65 years or more [1]. Among
those living at home prior to proximal femur fracture, only 50% make
it back to their pre-fractured functional status [2].

Moreover, the risk of a fracture on the contralateral side is around
9% at one year [3]. Taking in consideration the mortality associated
to the second fracture (up to 64% in the following five years) and
decreased quality oflife [3], preventive measurements seem mandatory
[4,5]. Fall preventive measurements are simple at low cost and go from
medical check-up to rule out eye problems, dizziness and inappropriate
medication to the use of sturdy shoes, lighting up the living space,
removing home hazards and the use of assistive devices.

Besides, not all fractures are caused by osteoporosis so
pharmacological treatments as antiresorptives - or anabolic agents
can’t always preclude the appearance of a contralateral hip fracture.

A new minimally invasive way to prevent this new fracture to occur
is the reinforcement of the proximal femur by a reversed Y shaped
cannulated implant (Y-STRUT®, Hyprevention, Pessac, France) made
out of PEEK strengthened by injected bone cement [6]. We will present
four cases of patients (3 females, 1 male between 65 and 85 years), who
are presented with an extra-capsular hip fracture where we used this
device on the other hip as a preventive measure.

Case Report
Case 1

An 82 years old female living independently at her home slipped
and fell in October 2014. She sustained an unstable intertrochanteric
fracture type 31-A1-2 according to AO Foundation classification (see
Diagnosis Proximal femur) at the left hip (Figure 1). She has a medical
history of osteoporosis (T-score of -3.8 at the spine and -5.7 at the
wrist) and already sustained a left wrist fracture. She also has type II
Diabetes, alcoholism and tobacco abuse (one package a day), giving
a non-negligible risk of subsequent fracture (calculated FRAX at 31%
10-year probability risk of hip fracture).

COUCHE

Figure 1: Radiograph of case 1: FJ showing an unstable pertrochanteric
fracture type 31-A1-2 according to AO.

After signing the informed consent, her left hip was fixed with
a cephalomedullary implant (PFNA, DePuy-Synthes, Belgium).
During the same operative time, the prophylactic YSTRUT ° medical
device (Hyprevention, Pessac, France) was placed at her right hip
and bone augmentation using Cortoss® cement (Stryker, Belgium)
was performed. Cortoss® is an injectable, non-resorbable composite
consisting of crosslinking resins and reinforcing glass ceramic. It filled
up the guide wire trajectory close to the subchondral area of the head
of femur (Figure 2). Surgical time for the placement of Y-STRUT® was
60 minutes under general anesthesia (ASA score 3).

A post-operative pain of 1 was reported at 3 weeks, on a scale from
0-10 cm (meaning 10 cm extreme pain), and 8.2 at 3 months. It should
be noted that she was the only patient who complained of pain at her
right hip with the Y-STRUT® device implanted. We report a WOMAC
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score part I (pain) of 5 at 3 months and 2 at 1 year and part II (function)
of 3 at 3 months and 5 at 1 year. This groin pain did not prevent her
from walking normally, in the beginning with a walking frame and
thereafter without any support. The Oxford hip score has improved
from 23 (low) at 3 months to 36 (average) at 1 year.

Case 2

A 65-year-old female fell in at home in May 2016. She sustained
an unstable reversed oblique fracture of the right hip (Figure 3). She
has a medical history of osteoporosis (T-score of -2 at the spine and -5
at the wrist), alcoholism (three units per day) and tobacco abuse (15
cigarettes per day).

After signing the informed consent, her right hip was fixed with
a cephalomedullary implant (PFNA, DePuy-Synthes, Belgium).
At her left hip a Y-STRUT® medical device (Hyprevention, Pessac,
France) was placed with augmentation cement, Cortoss® (Stryker,
Belgium) (Figure 4). In this case, we had some extravasation of bone
augmentation laterally in the soft tissues, and an additional procedure

Figure 2: Radiograph of case 2: FJ, after fixing her left hip with a
cephalomedullary implant (PFNa, DuPuy Synthes, Belgium) on the left and the
Y strut on the right. Notice the distribution of the bone cement in the capito-

cervical portion of the proximal femur, TAD 32.

Figure 3: Radiographs of case 2: Unstable intertrochanteric fracture on the
right, treated with a cephalomedullary device type PFNa.

Figure 4: Radiographs after implanting Y-STRUT® on the left hip. Symmetrically
placed Y-STRUT® in frontal and lateral view. Uneven distribution of bone
augmentation, filling up the guide wire trajectory ending close to the subchondral

plate. Spilling of bone augmentation laterally.

Figure 5: Radiographs of case lll, stable subtrochanteric fracture on the right
type 31-A3-2, treated with a cephalomedullary device type PFNa.

Figure 6: Radiographs of case Il after implantation of the Y strut. Extravasation
of bone augmentation laterally. Assymetrical positioning of the Y strut in the
frontal view and lateral view.TAD; 42 mm.

during surgery was necessary to remove the excess of cement. But it
should also be noted that deployment of the bone augmentation was
poor. Surgical time for the placement of Y-STRUT® was 100 minutes
under rachi anesthesia (ASA score 2).

The patient follow-up was uneventful and she walks with a walking
frame. The post-operative pain reported was 0 at 3 weeks, and 3 at
6 months. We report a WOMAC score part I (pain) of 0 at 3 and 6
months and part II (function) of 2 at 3 months and 0 at 6 months.
The Oxford hip score reported was 30 (average) at 3 months and 35
(average) at 6 months. It should be noted that the patient continue to
fall regularly.

Case 3

An 85 years old female living independently fell in at her home in
July 2016. She sustained an unstable intertrochanteric fracture type 31-
A2-2 at the right hip. Among her previous medical history, we report a
T-score of -1 at the spine. No alcoholism, Tobacco abuse nor previous
fracture.

After signing the informed consent her right hip was fixed with a
cephalomedullary implant (PFNA, DePuy-Synthes, Belgium) (Figure
5). At her left hip a Y-STRUT® medical device (Hyprevention, Pessac,
France) was placed with augmentation cement Cortoss® (Stryker,
Belgium). A cement leakage occurred cranial of the medial part of
the implant 1 (most cranial one) and it also filled up the guide wire
trajectory very close to the subchondral area of the head of femur
(Figure 6). Surgical time for the placement of Y-STRUT® was 40
minutes under rachi anesthesia (ASA score 2).

Her follow-up was uneventful. The post-operative pain reported
was 1 at 3 weeks and 2.5 at 3 months. We report a WOMAC score part
I (pain) of 12 at 3 months and part IT (function) of 48 at 3 months. The
Oxford hip score was 16 (bad) at 3 months. She had blood transfusions
of two pockets of whole blood, hematoma at the greater trochanter
right and left, but no special measures were needed.
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Case4

An 82 years old male fell in a nursing home in April 2017. He
sustained an unstable subtrochanteric fracture type 31-A3-2 at the
right hip with a fracture extension in the great trochanter. Among his
previous medical history, we only report tobacco abuse (one packagea
day). After signing the informed consent her right hip was fixed with
a cephalomedullary implant (PFNA, DePuy-Synthes, Belgium) (Figure
7). At his left hip a Y-STRUT® medical device (Hyprevention, Pessac,
France) was placed with augmentation cement, Cortoss® (Stryker,
Belgium). In this case we had some extravasation of bone augmentation
laterally in the soft tissues, of which some of the spilling needed to be
removed during surgery (Figure 8). Surgical time for the placement of
Y-STRUT® was 30 minutes under rachi anesthesia (ASA score 2). His
follow-up was uneventful. The post-operative pain reported was 1 at 3
weeks on a scale from 0-10 cm. It should be noted that he had hematoma
at the greater trochanter right and left: right (PFNA) grade II and left
(Y-STRUT®) grade I, but no special surgical measure were needed.

Discussion and Conclusion

The authors share their early results in the handling of an implant
to prevent a new hip fracture on the contralateral side. Our experience
with this device is limited to four cases. In all four cases we could bring
in successfully the reversed Y-STRUT® made of PEEK. Injection of
the bone augmentation into the annulated polymer rod was straight
forward in two cases. In one case there was not sufficient dispersion of
the product in the head of femur. In other two cases, there was some
spilling of the bone augmentation laterally out of the cortex into the
soft tissue. In these two cases we removed nearly all the hardened bone
augmentation polymer. We feel that attention should be made to avoid
deep penetration of the guide pin into the head of femur. Accidental
intra-articular perforation of the guide pin is not always visible on
standard AP and lateral views during fluoroscopy. In all cases the guide
pin trajectory was filled with Cortoss® bone augmentation.

Figure 7: Radiographs of case 4, showing an unstable reversed oblique
fracture right hip. Hipfracture was fixed with a cephalomedullary implant, PFNa.

Figure 8: Radiographs after implanting the Y strut left hip. Symmetrically
placed Y strut in frontal and lateral view. Uneven distribution of bone
augmentation,Cortoss®in the neck of femur. Filling up the guide wire trajectory
ending close to the subchondral plate. Spilling of bone augmentation laterally.
TAD; 0 cm.

Our procedure was lengthy in time. This can be partly explained by
the fact that the surgical team (surgeons and theater staff) was not fully
used with this technique. When future handling skills improves so can
operative time substantially be reduced. Except one, all our cases were
comfortable with the reinforced non fractured hip.

We did not encounter severe complications necessitating an
additional medical or surgical procedure and no fracture occurred
during the follow-up of these patients. We hope to continue to offer
this preventive treatment in avoiding a new hip fracture which is often
devastating for these frail patients.

Patient Details
Case 1: FJ

* Age 82

* Length 152 cm

* Weight 52 kg, BMI 22.5

* Alcoholism

* Tabaco abuse, one package a day

* Previous medical & surgical ailments
I. Osteoporosis, T-score -3.8 Spine, -5.7 wrists.
II. Diabetes type I
III. Hypercholesterolemia
IV. Zrterial hypertension
V. Arterial atherosclerosis
VI. Intestinal occlusion
VII. Partial gastrectomy
VIII. Abdominal aneurysm
IX. Cataract bilateral
X. Left wrist fracture
XI. TKA right

* Surgical details
I. Surgical time for the placement of the Y strut 60 minutes
II. Rachi anesthesia
III. Y strut left hip, PFNa right hip.

IV. Cortoss® filled up the guide wire trajectory close to the
subchondral area of the head of femur.

* Blood analysis

I. Pre-op; Hb 14.3g/dl, RBC 4.9 million per liter mcL ( 4.2-5.4
mcl),C Reactive Protein or CRP 119 mg/L

II. Post-op; Hb 11,8g/dl, RBC 4.08 mcL, CRP 20 mg/L
* Post-operative pain

L. Y strut ; 8.2 cm, 5 cm (at one year) on a scale from 0-10 cm.
Meaning 10 cm, extreme painful.

II. Womac score part I (pain) 5 and 2 (one year), part II
(function) 3 and 5 (one year).
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* Oxford hip score
I. 23 (average), 40-48 (good) at one year.
Case 2 VDBY
* Age 85
* Length 168 cm
* Weight 56 kg
* BMI 19.9
* Alcoholism: negative
* Tabaco abuse: negative
* Previous medical and surgical ailments
I. Osteoporosis, T-score -1 Spine
II. Arterial hypertension
III. Atrial Fibrillation
* Surgical details
I. Surgical time for the placement of the Y strut 40 minutes
II. Rachi anesthesia
III. Y strut left hip, PFNa right hip.

IV. Cortoss® leakage cranial of the medial part of the implant I
(most cranial one). Also filling of the guide wire trajectory very close to
the subchondral area of the head of femur.

* Blood analysis
1. Pre-op; Hb 10,7 g/dl, RBC 3.6 mcL (4.2-5.4 mcl), CRP 51.8 mg/L
II. Post-op; Hb 8,1 g/dl, RBC 2.7 mcL, CRP 105.9 mg/L

* Post-operative pain Y strut; 0 cm, 2.5 cm (at four months) on a
scale from 0-10 cm

* Womac score part I (pain) 2.5 (four months), part II (function)
22 (four months)

* Oxford hip score; 16 (bad) at four months.

» Complications; Blood transfusions of two pockets of whole
blood, Hematoma at the greater trochanter left and right; no special
measurements were needed.

Case 3 VL

» Age 82,

* length 178 cm,

* weight 75 kg,

* BMI 23.7

* Alcoholism: negative

* Tabaco abuse: one package a day.

* Previous medical and surgical ailments;
I. Osteoporosis: negative
II. Macular degeneration

III. Cataract bilateral

IV. Resection of internal hemorroids
V. Diverticulosis
* Surgical details
I. Surgical time for the placement of the Y strut 60 minutes.
II. Rachi anesthesia
III. Y strut left hip, PFNa right hip.

IV. Cortoss® spilling of Cortoss® laterally in the soft tissues.
Additional procedure during surgery was necessary; removal of bone
augmentation.

* Blood analysis
1. Pre-op; Hb 13,6 g/dl, RBC 4.4 mcL ( 4.2-5.4 mcl), CRP 38.7 mg/L
II. Post-op; Hb 11.3 g/dl, RBC 3.6 mcL, CRP 37 mg/L

* Post-operative pain Y strut; 0 cm, 2.5 cm (at four months) on a
scale from 0-10 cm.

* Womac score part I (pain) 2.5 (four months), part II (function)
22 (four months)

* Oxford hip score; 16 (bad) at four months.

+ Complications; Hematoma at the greater trochanter left and
right; left (Y strut) grade I, right (PFNa) grade II. No special surgical
measurements were needed

Case 4 VBF

* Age 65

¢ length 160 cm

* weight 68 kg

* BMI 26.17

* Alcoholism: three units per day.

* Tabaco abuse: 15 cigarettes per day.

* Previous medical and surgical ailments;
I. Osteoporosis: T-score -2 spine, -5 wrist
II. Arterial hypertension
I1I. Thyroid nodules removed
IV. Low vitamine D levels.

* Surgical details
1. Surgical time for the placement of the Y strut 100 minutes.
II. Rachi anesthesia
III. Y strut left hip, PFNa right hip.

IV. Cortoss® spilling of Cortoss® laterally in the soft tissues.
Additional procedure during surgery was necessary; removal of bone
augmentation.

* Blood analysis
I. Pre-op; Hb 12,8 g/dl, RBC 3,9 mcL (4.2-5.4 mcl), CRP 4 mg/L
I1. Post-op; Hb 9,7 g/dl, RBC 2,9 mcL, CRP 172 mg/L

* Post-operative pain Y strut; 0 cm, 3 cm (at six months) on a scale
from 0-10 cm.
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* Womac score part I (pain) 0, part I (function) 2 at four months,
part I 0, partII O at six months.

» Oxford hip score; 40-48 (good) and 30-39 (average) at four
months.

» Complications; Intra-operative there was some spilling of bone
augmentation in the soft tissue which needed to be removed.

* Patient continue to fall regularly.
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