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1. Introduction

The global incidence of primary and revision total
hip arthroplasty (THA) is steadily rising, driven by an
aging population and the expansion of surgical
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Abstract

The rising global volume of joint replacement procedures has led to a significant
increase in the incidence of periprosthetic femoral fractures, highlighting an urgent
need for less invasive surgical alternatives for medically frail patients and those at high
surgical risk. This report presents the experience of successful osteosynthesis of a type
B2 fracture according to the Vancouver classification using a new anatomical blocking
plate as an alternative to technically complex revision arthroplasty. Internal fixation
with an anatomic locking plate in a fracture type B2 according to the Vancouver scale
provided stable consolidation, as evidenced by a Harris hip score of 91 and an Oxford
hip score of 42. Restoration of range of motion up to 90 degrees of flexion without
implant migration demonstrates that this method can be an effective, less traumatic
alternative to revision surgery. Such an approach can allow to stabilize the bone-
implant structure and start the early mobilization of patients with a high surgical risk.

Keywords: periprosthetic femoral fractures, Vancouver classification, open reduction
and internal fixation, anatomical locking plate, revision arthroplasty.

indications to younger, more active cohorts [1,2].
Consequently, there has been a parallel increase in the
frequency of postoperative periprosthetic femoral
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fractures (PPFs), which represent one of the most
challenging complications in contemporary orthopedic
surgery [1-3]. These fractures impose a substantial
healthcare burden, characterized by significant patient
morbidity, high perioperative mortality rates, and
profound socio-economic costs [2,4,5].

To effectively standardize surgical management,
the Vancouver classification system is universally
recognized and widely adopted [1,6,7]. Type B
fractures, which occur around or just distal to the
prosthetic stem, account for approximately 80% of all
PPFs [1]. Specifically, Vancouver type B2 fractures are
defined by a loose femoral stem in the presence of
adequate surrounding bone stock [1,3,6]. According to
the traditional Vancouver algorithm, the established
«gold standard» for B2 fractures is revision arthroplasty
(RA), utilizing a long-stem prosthesis that bypasses the
fracture site to achieve stable diaphyseal fixation [1,7].

Despite its status as the standard of care, RA is a
technically demanding, invasive, and expensive
procedure [6,7]. Patients presenting with PPFs often
exhibit significant somatic frailty and multiple

2. Clinical Case Description

Patient Information and Clinical History

A b53-year-old male patient presented to the
emergency department with acute pain in the right hip
and a complete inability to bear weight on the limb after
a fall from standing height. Ten months prior, he had
undergone a total hip arthroplasty (THA) using a

comorbidities, which may limit their tolerance for
extensive revision surgeries regardless of chronological
age [7]. As aresult, less invasive therapeutic alternatives
have gained significant clinical traction [8]. Recent
literature increasingly supports open reduction and
internal fixation (ORIF) alone, utilizing locking
compression plates (LCP) - such as specifically
developed anatomical locking plates or reversed
contralateral distal femoral LISS® plates — as a viable
alternative to RA for Vancouver B2 fractures [5,6,9].
Internal fixation offers distinct advantages, including
reduced operative time, cost-effectiveness, and the
preservation of bone stock [10].

The aim of this article is to present a clinical case of
successful osteosynthesis for a Vancouver type B2
periprosthetic femoral fracture using a novel
anatomical locking plate designed to achieve stable
fixation and preserve bone stock as an alternative to
revision arthroplasty. This case report conforms to the
CARE guidelines and the EQUATOR network.

Stryker implant due to a femoral neck fracture. Upon
admission, the patient’s general condition was of
moderate severity. Informed consent was obtained
from the patient for the inclusion of his clinical data and
imaging in this report.

Figure 1 - Preoperative anteroposterior radiograph of the right hip

Physical Examination

Clinical evaluation of the right lower extremity
revealed: external rotation of the foot and a 1.0 cm
shortening of the limb; presence of a well-healed, 13.0
cm linear surgical scar on the lateral aspect of the

proximal thigh from the previous THA; significant
tenderness upon palpation of the proximal third of the
femur, with pain exacerbated by axial loading; a
positive «stuck heel» sign; no distal neurovascular
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deficits were observed; peripheral pulses were palpable
and warm.
Diagnostic Assessment

Anteroposterior radiography of the right hip revealed a
spiral comminuted periprosthetic fracture of the
proximal femur. Observations included significant
fragment displacement around the stem and signs of
prosthesis instability, consistent with a Vancouver type
B2 classification (Figure 1).

Although the fracture was radiographically
classified as Vancouver type B2 due to the fracture
pattern and fragment displacement around the femoral
component, detailed CT analysis and intraoperative
assessment demonstrated that the prosthesis retained
sufficient functional stability (Figure 2).

Figure 2 - Preoperative multi-slice computed tomography (CT) scans. Detailed visualization (a—g) of the fracture
geometry and the involvement of the greater trochanter, used for precise surgical planning

This clinical finding, combined with the patient's
high surgical risk, justified the use of a custom-
designed anatomical locking plate. The application of
this plate facilitated stable osteosynthesis at the
fracture site, eliminating the need for femoral
component revision.

Preoperative 3D modeling was utilized to analyze
the fracture geometry and plan the fixation strategy

(Figure 3).
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Figure 3 - Preoperative 3D digital reconstruction and modeling of the right proximal femur. The three-dimensional
visualization allows for a comprehensive assessment of the Vancouver type B2 periprosthetic fracture geometry, demonstrating
the spatial orientation of the comminuted fragments in relation to the stable prosthesis stem for precise surgical
planningAnalytical diagram of the AK 80-64 electric motor

Therapeutic Intervention

Considering the high surgical risk and the
confirmed stability of the stem, a decision was made to
perform internal fixation wusing a developed
anatomical locking plate as a less invasive alternative
to revision arthroplasty (Figure 4a, 4b). The procedure

was performed under general anesthesia. Initially, a
closed reduction of the femoral fragments was
achieved on an orthopedic traction table and verified
via fluoroscopy. The fracture was provisionally
stabilized with three K-wires, followed by the
application of three cerclage wires.

Figure 4 - The developed anatomical locking plate designed for periprosthetic fracture fixation: (a) Anterior view:
Illustrates the unique configuration of locking screw holes in the proximal segment, specifically engineered to allow for bicortical
screw placement around the prosthesis stem. (b) Lateral view: Demonstrates the pre-contoured anatomical curvature and
integrated cerclage-positioning holes that prevent wire migration along the plate

The innovative locking plate was then inserted
submuscularly. The specific design of this plate offered
two critical advantages: bicortical fixation — specially
oriented screw holes in the proximal segment allowed
for 65mm screws to achieve stable bicortical placement

without interfering with the existing prosthesis stem;
stable cerclage — dedicated holes along the plate
prevented the cerclage wires from shifting, ensuring
long-term construct rigidity.

https://doi.org/10.52889/1684-9280-2026-77-1-jto041
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Figure 5 - Postoperative anteroposterior radiograph of the right femur. The image demonstrates stable internal fixation of
the Vancouver type B2 periprosthetic fracture using the developed anatomical locking plate

The final construct was secured distally with one
cortical and two locking screws, while the proximal part
was fixed with six specialized screws. Total operation
time was 125 minutes with an estimated blood loss of
800 ml.

Post-operative findings

Postoperative radiographic control confirmed
satisfactory alignment and anatomical reduction of the
bone fragments (Figure 5).

Control Radiography: Confirmed satisfactory
alignment of the fragments and stable positioning of the
internal hardware.

Duplex Ultrasound (Venous): Performed on the
first post-operative day; no evidence of deep vein

thrombosis (DVT) was detected in the lower
extremities.

Follow-up and Outcomes

The patient received a standard post-operative
regimen including Ceftriaxone and Ciprofloxacin for
infection prophylaxis, and Enoxaparin/Rivaroxaban for
thromboprophylaxis. He was discharged on the 7th
post-operative day.

The  clinical and  functional  outcomes
demonstrated consistent and significant improvement
throughout the 28-week follow-up period.

Range of Motion (ROM): A marked increase in hip
mobility was observed. Flexion improved from 50° at 6
weeks to 90° by the 15th week, and extension reached
15° by the 28-week mark (Figure 6a, 6b).

Figure 6 - Clinical assessment of hip flexion (a) and extension (b) at 28 weeks postoperatively
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Figure 7 - Clinical assessment of hip abduction (a) and adduction (b) at 28 weeks postoperatively

Abduction and adduction reached 25° and 20°,
respectively, at the final follow-up examination (Figure
7a, 7b).

Functional Scoring: By the end of the observation
period, the patient had successfully returned to his
baseline level of physical activity and was able to move
independently with full weight-bearing on the operated
limb. The patient’s Harris Hip Score (HHS) increased

from 54 points at the 6-week mark to 91 points by the
28th week, transitioning from a «poor» to an «excellent»
clinical grade. Similarly, the Oxford Hip Score (OHS)
improved from 21 to 42 points during the same interval,
reflecting a substantial reduction in pain and
improvement in the quality of daily activities (Table 1).

Table 1 - Longitudinal Assessment of Clinical Outcomes and Hip Range of Motion

Follow-up Flexion (°)  Extension (°)  Abduction (°) Adduction (°)  Harris Hip Oxford Hip
Interval Score Score
6 weeks 50 10 10 15 54 21
15 weeks 90 10 20 15 71 28
28 weeks 90 15 25 20 91* 42

*Indicates an “Excellent” functional outcome according to clinical grading.

evidence of hardware failure, locking plate migration,
or prosthesis instability was detected (Figure 8a, 8b).

Radiographic and Clinical Status: Control
radiographs at 28 weeks confirmed complete
consolidation of the periprosthetic fracture. No

Figure 8 - Follow-up radiographs of the right hip joint: (a) anteroposterior and (b) lateral views
The images demonstrate complete consolidation of the periprosthetic fracture, stable positioning of the internal fixation
(plate and screws), and correct alignment of the endoprosthesis components
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3. Discussion

Mechanical complications following total hip
arthroplasty, including aseptic instability and
periprosthetic fractures, represent a significant
challenge that leads to limb dysfunction and a
substantial decline in patient quality of life. Our
previous research has demonstrated that the incidence
of various paraprosthetic complications remains high,
with technical errors during primary implant
installation and specific design features playing a
critical role in the development of postoperative
instability. This clinical experience underscores the
urgent need for the development and implementation
of innovative fixation systems, such as the anatomical
locking plate presented in this study, to minimize risks
during revision interventions [11].

The clinical outcomes obtained in this case,
specifically a Harris Hip Score (HHS) of 91 points, are
comparable to the parameters of successful revision
arthroplasty reported by Alfonso et al. [1] (mean HHS
of 91 points) and exceed the average clinical values for
osteosynthesis reported by Spina and Scalvi (mean
HHS of 71.8) [7]. The high efficacy of utilizing locking
plates for a loose stem is corroborated by the findings
of Schmid et al., who demonstrated excellent and good
radiographic results in 93% of patients when
employing contralateral reversed LISS plates [5].

5. Conclusions

Internal fixation with an anatomic locking plate in
a fracture type B2 according to the Vancouver scale
provided stable consolidation, as evidenced by a Harris
hip score of 91 and an Oxford hip score of 42.
Restoration of range of motion up to 90 degrees of
flexion without implant migration demonstrates that
this method can be an effective, less traumatic
alternative to revision surgery. Such an approach can
allow to stabilize the bone-implant structure and start
the early mobilization of patients with a high surgical
risk.
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Tyninaeme
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Oxkcdopa sxambac yraiie 6oitbIHIIa 42 6aaaabl Kypaabl. VIMIIAaHTTBIH MUTPaIUsICBIHCHI3 KO3FaAbIC AMaria30HbIH 90
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rpajycka AeliiH OyTy KaAIlbIHa KeATipy K0AAaHbLAFaH d9AiCTiH KaliTaday XUPypTUsChIHA TMIMA], a3 )KapaKaTTel 0alama
0oaysl MYMKiHAIr Oap ekeHiH kepcereai. Tocia cylieK-MMIIAaHT KOHCTPYKIIUSICHIH COTTi TYPaKTaHABIPATHIH JKOHE
XMPYPTIUAABIK KayIli JKOFaphbl HayKacTap YIIIiH epTe >XYMbLAAbIPYFa MYMKIHAIK peTiHAe KapacTblpblaa/bl.

TyiiH ce3aep: caH cylieriHiH IepUIIpoTe3AiK CHIHBIKTaphl, BaHKyBep >KikTeMeci, aIllbIK perio3unuslay >KoHe
imki 6eKiTy, aHaTOMUAABIK KYABIIITaAaThIH [11aCTVHA, PEBU3UAABIK apTPOIlAacTHKa.
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Pesome

Poct uncaa oneparnii 1o ®HAOIPOTE3MPOBaHUIO CYCTaBOB IIPMBeA K yBeANYeHIIO KOANYeCcTBa IIepUIpOTe3HBIX
Ilepe10MOB OeJpa, 4TO TpedyeT MoycKka MeHee TpaBMaTUYHBIX CIIOCOOOB AeUeHNUs A5l TalleHTOB C BhIpa’KeHHbIMMU
COMYTCTBYIOIIUMU 3a00/1€BaHMsIMU U BBICOKMMIU OIlepallMOHHBIMM pucKkamMu. B gaHHOI paboTe mmpecTaBAeH OMIBIT
YCIIEIIIHOTO OCTeOCHHTe3a IlepeaoMa Tuma B2 mo Bamkysepckoit Kaaccmdukanuy C MCIOAB30BaHMEM HOBOI
aHaTOMMYEeCKOil OJAOKMpPYIOIIel IIAacTMHBEI B KadecTBe aAbTepHATUBBl TEXHMYECKM CJAOXKHON pPeBU3MOHHON
apTporaacTuke. BHyTpeHHAA puKkcans ¢ IOMOIIBIO aHATOMITIECKON 0AOKMpPYIOIIeil I1AacTUHEI IO BaHKyBepckoii
1mkaje obecrneunaa crabuAbHYIO KOHCOAMAALIUIO, O YeM CBUAETeAbCTBYIOT Oaaarl 91 no mkase Xappuca 445 OLIeHKI
COCTOsIHMA Ta300e peHHOTO cycTasa 1 42 mo OxcdopAcKoil IIKale 4451 OLeHKM COCTOSHIS Ta300e4peHHOro CycTaBa.
BoccranoBaeHnne agnamnasoHa AvokeHni 40 90 rpagycos crubanms 6e3 MUTpallMy UMILAaHTaTa 4eMOHCTPUPYET, UTO
DTOT METOJ, MOXKeT ABAATLCA DPPEKTUBHOI, MeHee TpaBMaTINYHON aAbTepHaTUBON PeBU3MOHHON Xupyprun. Takoi
II0AX04 MOJKeT II03BOANUTh CTaOMAM3MPOBATh KOCTHO-MMIIAAHTATHYIO KOHCTPYKIMIO M HadaTh pPaHHIOO
MOOMAM3AINIO TAIIMIEHTOB C BRICOKUM XUPYPTUIECKUM PUCKOM.

Karodesble caoBa: mepuIrporesHsle IepeAoMbl OeApeHHOT KocTy, BaHKyBepckas Kaaccudukays, OTKpBITas
peno3uIus 1 BHYTpeHH: s (pUKcalus, aHaToMmdecKas 0A0KMpyIomas I1AacTUHa, peBU3JOHHAsA apTpoILAacTHKa.
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