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DEVELOPMENT OF TECHNIQUES FOR GREATER TROCHANTER
FRAGMENT FIXATION DURING SURGICAL TREATMENT
OF THE DYSPLASTIC COXARTHROSIS
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Isolated fractures of the greater trochanter based on the sources of specialized literature on the subject are extremely
rare. However, methods for fixing the greater trochanter are actively developed in connection with the use of various
versions of trochanteric osteotomies in the surgical treatment of the dysplastic hip joint.

In this article, the anatomical features of the proximal femur, development of the ideas of reattachment of the greater
trochanter in the course of total hip arthroplasty, as well as the current state of the problem, were examined. Until
recently, patches were used that were fixed to the thigh using the aid of wires for osteosynthesis of a large trochanter.
In 2009, studies initially reported on the use of locking plates for osteosynthesis of the trochanter in total hip
arthroplasty.

Currently, greater trochanter fixation by locking plates shows the best results as previous fixation devices. However,
patients sometimes experience greater trochanter pain syndrome after fixation fragment by plates. The analysis of
the published works confirmed the relevance of the search for a new more advanced technique and a device for the
reattachment of the greater trochanter to the femur in the surgical treatment of the dysplastic hip joint.
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PA3BBUTUE UAEN ®UKCALIMN ®PATMEHTA BOABLLOTO
BEPTEAA B XOAE OINEPATUBHOIO AEYHEHWUA
AUCITIAACTUYHECKOTIO KOKCAPTPO3A
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VIsonupoBaHHBIe Iepe/IoMbl GOTIBIIIOr0 BepTeNa, IO FAHHBIM MCTOYHIMKOB, BCTPEUYAIOTCs KpaiiHe pefko. OnHAKo B X0fe onepa-
TUBHOTO JIeYeHVsI AUCIUIACTIYECKOTO KOKCAPTPO3a, aKTYaIbHBIM OCTAeTCsl BOMpPOC (ukcaryy (parMeHTa 60/IBIIOTO BepTena.
B pmaHHOI pabore paccMOTpeHbl aHAaTOMMYeCKMe OCOOEHHOCTM BEpTENbHON 001acTyM NPOKCUMANbHOTO OTAeNIa
6epeHHO KOCTH, pasBuUTUe Mpeil ¢pyKcauuy GONBIIOTO BepTela B XOfie ONMEPaTMBHOTO JIEYeHNs AVCIIIACTIYECKOTO
KOKCapTpo3a, a TaKkke COBPEMEHHOe COCTOsAHNMe MpobneMel. [Jo HelaBHETO BPeMeHU JIA OCTEOCHHTe3a 6OJBIIOTo
BepTe/a MPUMEHAINCh HaKIalKy, puKcupyomyecs K Oegpy IIpy IIOMOIIM IIPOBOJIOYHBIX cepKiLbkeil. B 2009 r. Bmep-
Bble MOSIBIJINCH COOOIIEHNs O HMPYMEHEHNM IUIACTMH C YIIIOBOI CTabMIBHOCTBIO AJIsI OCTEOCHMHTE3a BEpTela B XOfe
TOTA/IbHOTO 9HAONPOTE3NPOBAHMA Ta300efPEHHOrO CyCTaBa.

Ha ceropHsuramit neHb ¢uxcanus gpparMeHTa OOBIIOrO BepTena B XOfie ONEePATUBHOTO JIEUEHNUs NYUCIIACTUYECKOTO
KOKCapTpo3a IVIACTVHAMMY C YIJIOBOU CTaOVIBHOCTBIO HEMOHCTPUPYET HAWIyYIlMe pe3ylbTaThl B CPaBHEHUN C METO-
AMKaMM, IpeyIoKeHHbIMYU paHee. OgHaKo B psfie cny4aeB (pukcanysa ¢pparMeHTa yriIocTabUIbHOI IJIACTMHON Xapak-
TEpU3yeTCs HaIMYMeM BBIPAKEHHOTO 0O0/IEBOro CMHApPOMa B 00/1acTy GOJbIIOro BepTenad. AHAaM3 OMyOIMKOBAHHBIX
paboT MOATBEPAN/ AKTYaIbHOCTD [IOMCKOB HOBOJ 00jlee COBEPILICHHON TeXHUKY U YCTPOICTBA puKcanuy ¢pparmeHTa
607bIIOrO BepTea K OeIpeHHOI KOCTH B XOfie OINEepaTUBHOTO JIeYeHNsl FUCIUIACTUYECKOTO KOKCApTpo3a.

KiroueBbie cmoBa: OOJBIION BEPTETL; }II/ICHTIaCTI/I‘{eCKI/If/'I KOKCapTpoO3; BEPTEIbHbIE OCTEOTOMMN; OCTEOCUMHTE3; IHO-
IIpOoTE3NpOBAHME.
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Introduction

Proximal femoral fractures (PFF) are recognized
as a global public health concern [1]. However,
the incidence of isolated greater trochanter (GT)
fractures, a type of PFFs, is relatively rare [2].
According to S.J. Kim et al., the diagnosis of most
cases of GT fractures is difficult owing to the poor
clinical presentation and asymptomatic characteristic
of PFFs [3]. Ayoob et al., indicated that the direct
injury mechanism is more prevalent in elderly
patients, whereas the indirect injury mechanism, in
which the sprain fracture of the GT occurs owing
to the contraction of the ventral gluteal muscle, is
most commonly observed in adolescent patients [4].

Canadian orthopedic surgeon G.E. Armstrong
reported the first clinical case of GT fracture with

Fig. 1. Radiograph of the right hip joint in the postero-
anterior view

a radiological pattern and detailed description of
the circumstances of the injury [5]. In his study,
the patient J.M., 33 years old, was admitted to the
Monreal General Hospital on November 3, 1906;
the patient presented with complaints of pain and
limited range of motion in the right hip joint. The
result of the radiological examination of the patient
at the time of admission is presented in Fig. 1.

The author described the symptoms, suggested
a diagnostic protocol, and also noted the positive
results of conservative treatment. In cases with
substantial displacement of fragments, conservative
methods are ineffective; in such cases, surgical
methods are preferred, namely internal fixation
of the affected GT fragment. The relatively
rare incidence of GT fractures and opinion of
classic discoverers [5] regarding the efficiency of
conservative treatment delayed the development of
GT osteosynthesis prior to the use of trochanteric
osteotomy (OT) for hip joint arthroplasty [6-8].
Abscission the GT for access to the hip joint in
case of arthrosis in case of congenital dislocations
required a significant increase in the reliability of
GT fixation, since the techniques used for sprain
fractures did not adequately meet the new higher
requirements imposed on them [9-11]. The OTs
used for performing complex arthroplasty triggered
the intensive development of this direction and the
search for the best methods and devices for fixing
GT of the femur.

Fig. 2. Anatomy of the proximal femur: a — posterior view of the right hip joint: 1 — the dorsal gluteal muscle
(trimmed); 2 — the ventral gluteal muscle (trimmed); 3 — the gluteus minimus muscle; 4 — ventral gluteal muscle
(place of attachment); 5 — external obturator muscle; 6 — superior gemellus muscle; 7 — internal obturator muscle; 8 —
inferior gemellus muscle; 9 — sciatic nerve; b — top view of the right hip joint: 1 — place of attachment of the gluteus
minimus muscle; 2 — external obturator muscle; 3 — muscle rotator tendons; 4 — piriform muscle; 5 — the femoral
head; 6 — hip joint capsule; 7 — the anterior edge of the greater trochanter (a copy of the illustrations from the work of
Philippon MJ, Michalski MP, Campbell KJ, et al. Surgically relevant bony and soft tissue anatomy of the proximal femur.
Orthop ] Sport Med. 2014;2(6):1-9. doi: 10.1177/2325967114535188)
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This study aimed to provide an overview of the
contemporary methods of GT fixation based on the
analysis of the relevant literature on GT fixation and
current trends in the evolution of osteosynthesis
techniques. Additionally, we outline the prospects
for the development of methods and devices for
fixing GT fragments during the surgical treatment
of dysplastic coxarthrosis.

Anatomy

In the process of ontogenesis, the femur
develops from five points of ossification. The
primary ossification point is the diaphysis of bone,
whereas four secondary ossification points are in
different bones at different times. In particular, the
ossification at any point in the GT occurs at a mean
age of 3 years. The complete fusion of the proximal
part with the diaphysis of the femur occurs during
the age period of 16-20 years [12].

The GT is the fixation site of, both of the
abductor thigh muscle group and the tendons of the
rotator muscles of femur (Fig. 2) [13-15].

According to the study by E. Gautier et al.,
blood is primarily supplied to the GT at the
expense of the branches of the medial circumflex
femoral artery [16]. The foreign specialized litera-
ture has paid much attention to the anatomical
aspects of the innervation of GT and the search
for solutions to the problem of pain in the GT
(GT pain syndrome) [17]. It has been repor-
ted that unilateral and bilateral pain in the GT
occurs in 15% and 8.5% of cases in women and
in 6.6% and 1.9% in men, respectively [18, 19].
In particular, a connection between pain syndrome
of the trochanteric region and the presence of the
implant (the GT fixation clamp after its fixation)
was noted. This pain syndrome is considered
as an indication for the removal of the surgical
hardware by most researchers [20-22]. However,
the etiology of the development of pain syndrome
in the GT area is unclear. B. Genth et al, in their
anatomical study, did not find any reliable links
between the branches of the sacral plexus, namely
the sciatic, superior, and inferior gluteal nerves,
and the GT [23]. However, this does not exclude
the influence of impingement arising between the
structure and the tendons of the trochanter region,
as indicated by the efficacy of the removal of the
surgerical hardware [9, 19, 20].

Development of greater
trochanter osteotomy techniques

Special conditions arising from the congenital
hip dislocations and increased reliability on GT
fixation include shortening the limb and displacing
the center of rotation of the hip joint. In the soft
tissues of patients with congenital hip dislocation,
an increase in the fat pad, lengthening of the
capsular ligamentous apparatus, and asymmetry
of the muscles are observed. In addition, because
of insufficient load caused by biomechanical
disorders and prolonged pain syndrome, patients
with congenital dislocations of the hip commonly
experience osteoporosis of various degrees of
severity. All this, together with morphological
changes in the hip joint and soft tissues surrounding
it, creates unfavorable conditions for surgical
treatment in severe cases of dysplastic coxarthrosis
[24, 25]. Altered anatomy creates obstacles in
performing accurate surgery for even experienced
surgeons [26]. For example, J. Charnley, the founder
of endoprosthesis replacement, who advocated
conservative treatment for patients with high
dislocation in PFFE, has considered such a surgery
“too dangerous for this kind of surgical intervention”
(1973) [27].

To achieve favorable results in the treatment of
dysplastic coxarthrosis, various OT variants have
been developed [28]. These techniques enable the
prevention of damage to the nerves and partially
restore the length of the limb [29], thereby improving
the quality of life of the patients [30].

In the specialized literature, various versions of
OT and transtrochanteric osteotomy are reported,
which are used to correct PFF deformities in
children [31]. In turn, isolated pelvic osteotomy did
not exclude high probability of recurrent dislocation
in the postoperative period [32]. Considering the
importance of the level of OT implementation,
pre-operative planning with the use of 3D
technologies is actively developed [33]. Blount’s
structure is the most popular device designed
to fix a PFF fragment during corrective OT;
however, it has several disadvantages. In the case
of using plates with angular stability for fixing
a PFF fragment, Blounts structure lacks variability
in the fragment medialization and the initially
specified value of the caput-collum-diaphyseal
angle [34].
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The primary disadvantage of PFF fixation with
angle-stable plates in children is the prolonged
immobilization in the postoperative period, with an
average of 1.5-2 months. As a result of prolonged
immobilization of the hip joint, dystrophic processes
may aggravate in the bone and surrounding soft
tissues [35].

In addition to the standard OT for correcting
deformity of the GT fractures in adults, the
trochanter slide osteotomy approach for hip
joint arthroplasty has gained popularity. In 1987,
A.H. Glassman et al. [36] reported for the first
time the results of the application of trochanteric
slide osteotomy in 89 cases. The trochanteric slide
osteotomy can be employed for both primary
and revision hip joint arthroplasty. The majority
of authors have indicated that trochanteric slide
osteotomy is advantageous, where resection of the
GT fragment with preservation of the attachment
point of the external head of the quadriceps muscle
of thigh can be achieved. In turn, this allows
a more stable fixation of the GT fragment owing
to its opposition to the gluteus muscles on the GT
fragment with the external head of the quadriceps
muscle of the thigh. Moreover, blood supply to GT
can be preserved [37].

Special attention should be given to extended
trochanteric osteotomy (ETO), which is most
commonly employed for cases of revision hip
joint arthroplasty [38]. The ETO requires the use
of special tools to fix a GT fragment. According
to T. Paavilainen, OT with GT transposition
appears to be technically and functionally effective
because it allows to change the rotation center and
limb length as well as to normalize the degree of
muscle tension in the trochanteric area with an
average 2-5-cm increase in the limb length [39].
It should be noted that there were no problems
associated with the fixation of the dissected
trochanter using two screws. After performing
the OTs with fixation using two compressing
screws, consolidation of the GT fragment with the
metaphysis of the femur was achieved in 100% of the
cases [40].

Impressive results of the surgical treatment of
dysplastic coxarthrosis using osteotomy technique
were achieved; however, there is no gold standard
treatment for fixing a GT fragment, which indicates
the need for developing new methods and devices
for GT osteosynthesis.

Evolution of methods of fixing
the greater trochanter

In the early 1960s, ]J. Charnley studied the
efficacy of the GT fixation by comparing the use of
different cable sutures during hip joint arthroplasty
and eventually suggested the most advanced
method [41].

Sir Charnley presented long-term results of
225 cases of hip joint arthroplasty using four
methods of GT fixation, namely, one cable, two
perpendicular cables, and a cable-grip system in
two different positions [19]. The single-fiber cable
method improved the function of hip joint in all the
cases; however, a lack of consolidation was observed
in 7% of the cases (16 out of 225). According to
the author, the most effective method was the
GT fixation using two cables as per the method
proposed by him.

The cable suture method is used in several
leading clinics worldwide; an extremely high failure
rate was observed when single-fiber cable was used
for fixing a GT fragment [42]. The worst results
were reported by M.A. Ritter et al. in 1981, in which
in 33.5% of the 227 cases presented, for a period
of 23 years, the absence of fusion with a secondary
displacement of a GT fragment was recorded [43].

In 1983, Dall and A.W. Miles presented the
solution for instability of the GT fragment fixation
during hip joint arthroplasty. They developed the
original multifilament twisted yarn of steel cables
and used it in combination with an H-shaped
onlay-plate (cable-grip system) for fixing a GT
fragment (Fig. 3a) [44]. They obtained promising
results; out of 321 clinical cases, the loss of fixation
and destruction of the structure occurred in only
1.5% and 3.1% of cases, respectively.

In turn, M.A. Ritter et al. (1991), by employing
the methodology proposed by D.M. Dall and
AW. Miles, experienced a fracture of the hardware
in 32.5% and a lack of adhesion in 37.5% of
40 cases [42]. The authors explained that the high
incidence of adverse outcomes occurred because of
contact between the steel cable and titanium femoral
component of endoprosthesis, which resulted in
a galvanic effect that led to subsequent damage to
the fixing structure.

In 1993, the original technique proposed by
T. Paavilainen et al., provided 100% fixation with
two compression screws (Fig. 3b) [45]. However,
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Fig. 3. Fixation clamps for osteosynthesis of the greater trochanter: a — Dall-Miles cable grip system (1983); b — the
technique proposed by Timo Paavilainen et al. (1993); ¢ — the technique for fixing the greater trochanter with a cable
cerclage in combination with a claw-shaped plate, proposed by Moussa Hamadouche et al. (2003)

other studies using same technique showed limited
success [1].

The search for a solution to this problem
prompted researchers to more complex technical
tindings. Thus, in 2001, R.H. Emerson et al. [46]
presented the results of osteosynthesis of a GT
fragment using an onlay fixed by a spur to
the femoral component of the endoprosthesis.
In 111 clinical examples using the original design,
94% cases showed favorable outcomes; however,
in 13 cases (11.7%), the instability of the structure
was recorded, which did not affect the quality of
adhesion, according to the authors.

Nonetheless, this method showed less successful
results in other studies. Thus, M. Chilvers et al.
(2002) [47] improvised and applied an onlay on
the GT area with a spur fixation to the femoral
component of the endoprosthesis. Consequently, an
extremely low rate of favorable outcomes was noted
in 38% of the cases. There was a lack of fusion in the
GT area in 9 cases out of 29 (31%) and significant
displacement of the GT fragment in 7 cases (24%).

A team of authors from France [9] proposed
a qualitatively new design for the treatment of
pseudoarthrosis after GT osteosynthesis. The device
is constituted of a plate, in which its proximal end
has three claws for surface grip by the apex of
the trochanter, while the insertion of claws into
the bone is not intended. The body of the plate is
fixed to the hip with two screws bypassing the leg
of the endoprosthesis, similar to the periprosthetic
plates, and the fixation is strengthened with the use
of two vertically arranged cerclage cables (Fig. 3c).
Following the treatment with proposed element,
the authors managed to achieve GT adhesion in
21 out of 24 patients; the results were better than

those of isolated use of cerclage cables. The original
method of assessing the quality of bone contact
between the GT fragment and the bone bed of the
proximal femur should be noted. Furthermore, the
authors suggested that a “good” result refers to an
absence of a gap between fragments, a “normal”
(satisfactory) result is the diastasis of <3 mm, and
a “poor” (unsatisfactory) result is the presence of
diastasis between fragments of >3 mm [9].

In the course of revision arthroplasty with ETO
and bone alloplasty, the frequency of unsuccessful
outcomes of repeated GT osteosynthesis of this
structure accounted to 55% (in 11 cases out
of 20) [48]. Thus, the presence of claws in the plate
for GT fixation, two screws, and cerclages around the
leg of the endoprosthesis, while being constructively
attractive, turned out to be insufficient in solving
the problem. However, this does not exclude the
presence of technical errors at the stage of mastering
(only 20 cases) of the new technique.

The attractiveness of the ideas and the promising
nature of the proposed structural elements in this
onlay led to an improvement of the devices and
the search for an optimal technology for their
application.

Thus, the use of the third-generation cable-grip
system and extramedullary fixation with the cerclage
cable (Fig. 4a) resulted in a highly functional hip
joint with an increase in the Harris score, an average
47 initial points to 92 points obtained in the late
postoperative period. Only 3 out of 31 patients had
no adhesion in the GT area [20]. According to the
study using the system Accord Cable Plate [49],
all 47 patients with an average follow-up period of
57 months had no violations of fixation stability.
The device and its associated technology have
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Fig. 4. Modern fixation clamps for osteosynthesis of the greater trochanter: a — plate-onlay of the last generation (2009);
b — Trofix Zimmer plate (2012); ¢ — T. Paavilainen figured fork-shaped plate for greater trochanter after osteotomy (2014)

demonstrated sufficiently high functional results
on the hip joint as a whole, and only in two
cases, nonunion of GT was recorded. However, it
is necessary to emphasize the complexity of the
surgical technique, which includes determining the
accuracy of the location of the cables and the need
to use special devices for their tension, the absence
of which during the use of onlays in combination
with the cerclage cable could lead to the loss of
fixation stability [10].

Modern methods of fixing
a greater trochanter fragment

The development of the technique of GT
fixation using the extramedullary elements resulted
in a relatively high frequency of favorable outcomes.
The fixation clamps began to use effective grips for
the trochanter (claws), and it became obvious that
the body of the plate should be attached to the
femur with screws bypassing the endoprosthesis leg.
However, with the advent of angle-stable structures,
it was possible to used them when creating optimal
fixation clamps for GT.

Currently, there are various highly-competent
methods, techniques, and devices for GT fixation.
Alternatively, modified methods based on the ideas
of D.M. Dall and A.W. Miles [44], which comprise
an improvement in extramedullary fixation on the
basis of onlays, are available. Moreover, there are
methods based on attempts to employ structural
elements of the periprosthetic plates and elements
of angular stability for the GT fixation.

The primary disadvantage of the onlays with
their cable fixation in various planes is that there
is a tendency of rapid loss of cable tension. It is
tightened using a special tensioning device with

considerable effort, which leads to significant
pressure in a limited area of cable contact with
the bone that could quickly cause atrophy and
lysis of the bone tissue along the contact line. On
radiological images and during revision surgeries,
this is noted as bone cutting with aseptic loosening
of the fixation clamps, resulting in a loss of fixation.
Henceforth, the displacement of trochanter with the
construction occurs under the influence of powerful
traction of the gluteal muscles.

The first report on the use of angle-stable plates
for GT osteosynthesis appeared in 2009. A condylar
tibial plate was used for GT fixation, with 9.1% of
the 32 patients developing complication [50]. For
the purpose of osteosynthesis, a condylar tibial plate
and Zimmer NCB periprosthetic plate were used
instead of specifically developed devices [51].

Till date, the development of ideas and
methods for fixing periprosthetic fractures of the
femur, which are sometimes considered as a late
complication of the total hip joint arthroplasty, has
played a significant role in solving this problem.
In turn, M. Ehlinger et al. [52] reported excellent
results of using the anatomical distal femoral plate
of the Less Invasive Stabilization System (LISS™)
for fixing GT fragment in 7 clinical cases. To direct
the end of a plate with numerous angle-stable
openings to the GT, an anatomical distal femoral
periprosthetic plate for the right femur is used as
a trochanter fixation clamp on the left femur and
vice versa.

The original technique was described by
Canadian orthopedists G.Y. Laflamme et al. [53],
who used two angle-stable plates for GT fixation
in nonunions. Following the treatment, highly
functional results in the hip joint and complete
consolidation were observed in 87% of the treated
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patients (13 patients out of 15). Analysis of the
causes of unsuccessful outcomes revealed that bone
alloplasty was performed in the nonunion area, in
which the allograft acted as a bone interponent
and disrupted the callus formation. Moreover, the
authors noted that in 20% of the cases, the allograft
was removed in the late postoperative period owing
to the pronounced pain syndrome in the GT area.
Apparently, the use of two fixation clamps which
are not adapted to the trochanter area led to serious
obstruction to the movement of the trochanter
tendons. The impingement was surgically excised
after consolidation. Furthermore, this case confirms
the idea of impingement of trochanteric tendons,
the prevention of which should be included in
a special structure for GT.

Publications devoted to experimental studies of
new fixation clamps [54, 55], both with the possibility
of locking screws (Fig. 4b) and in combination
with extramedullary cable fixation with no results
from clinical use, are of an advertising nature and
indicate that further research and development of
new systems for osteosynthesis of GT is currently
being conducted.

One of the novel solutions to fixing the GT
is to combine the periprosthetic holes with the
trochanter fork inserted into the GT fragments.
The angular stability is the design developed by
Vreden Russian Research Institute of Traumatology
and Orthopedics, which is a figure plate for a GT
after osteotomy by T. Paavilainen (Fig. 4c). The
periprosthetic openings of the metadiaphyseal
part of the plate are focused on the intracortical
insertion of six screws bypassing the endoprosthesis
leg. For fixing the trochanter, a specially modeled
fork with a row of four angle-stable holes at its base
is used to insert the locking screws. Both the fork
and the angle-stable screws are directly inserted
into the bone tissue of the trochanter. Between 2014
and 2018, in the institute, the presented device was
used in more than 150 patients with GT osteotomy
according to the method proposed by T. Paavilainen
for primary total hip joint arthroplasty, as well as
in more than 30 patients with GT pseudoarthrosis
owing to instability of the primary fixation by other
structures. For 4 years, this device has been used in
several large federal orthopedic centers [56], which
enables to achieve fusion in the most difficult cases,
as well as to reduce the percentage of nonunion to
10% after repeated osteosynthesis of the GT.

The disadvantages of this design include the
low congruence of the plate, the impossibility of
additional modeling of the structure during the
surgery, and difficulties in fixing small apical
fragments and multifragmentary fracture of the
trochanter.

Conclusion

The surgical technique of fixing a GT fragment
of the femur has evolved over the past 50 years, and
during this time, numerous techniques and devices
have shown encouraging yet debatable results. The
debatable results may be owing to a short period
of mastering, which is always accompanied with
an increased number of failures and complications.
It may take years to accumulate clinical experience
in treating such rare pathology with the available
methods. With the introduction of new designs and
techniques, the problems associated with the older
ones can be solved.

An analysis of the published articles showed that
the structures that meet the specific requirements of
the surgical fixation of the GT gradually take the
lead.

Studies have shown that the best adhesion of
the implant device to the GT of femur is obtained
by combining a fork of 2-4 claws and angle-stable
screws, and the latter should not only pierce the
trochanter itself, but also insert into the femur of
the host bone surface, for fusion with the trochanter.

Among the options for fixing the trochanter-
retaining plate itself to the thigh, periprosthetic
embodiment of the plate body was the best.
With lateral removal of screw holes and deflected
channels providing intracortical insertion of screws
to bypass the endoprosthesis leg, the transverse size
may reach 20 mm or more in some cases.

It has been experienced that the use of cables
in the trochanter area as the primary means of
fixation is ineffective and short-term as the cables
can quickly cut through the bone owing to atrophy
from great pressure along the line of contact.
Therefore, it is advisable to use this method only
when necessary and as a supplement to the angle-
stable construction.

A major challenge is the inter-individual va-
riability of the GT in this pathology, where there
are size differences, gross dysplastic changes, and
iatrogenic deformities remaining after corrective
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peritrochanteric osteotomies. The latter were
prevalent at the end of the last century and a vast
number of patients requiring endoprosthesis
replacement with abscission and re-fixation
of the GT. This problem should be solved by
a sufficiently high modelability of the structure,
i.e., it should be made of plastic material, and the
structure should be firm enough to not break while
bending in the operating room.

In addition, the proximal fixation unit of the
plate should have a shape that creates minimal
interference for the movement of the tendon
apparatus of the trochanteric region and prevents
tendon and implant impingement. This can be
partly resolved by detailed study of the surface of
the trochanter area of the implant, which should not
have any sharp edges, and partly by optimizing the
elements to be inserted into the trochanter, in which
contact with the tendons should be minimized.

Currently, there is a need for objective research
in the field of mechanics of fixing the trochanter
stability using various modern structures on testing
machines in comparison with the classical method
proposed by T. Paavilainen. The latter can be
considered as a reference model with acceptable
reliability. It should be noted that only the devices
that showed a considerably better result than that
of T. Paavilainen can be admitted to subsequent
clinical trials.

With a rigorous assessment, the best of modern
designs in terms of the listed functional requests
for GT remain far from ideal. The use of the angle-
stable plates for fixation of a GT fragment seems
promising. However, the search for the optimal
technical solution to this problem continues.
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