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Decision-Making and Principle of Management in Periprosthetic
Femoral Fracture after Total Hip Arthroplasty

Beom-Soo Kim, M.D., Kyung-Jae Lee, M.D., and Byung-Woo Min, M.D., Ph.D.”"

Department of Orthopedic Surgery, Keimyung University Dongsan Hospital, Keimyung University School of Medicine, Daegu, Korea

Periprosthetic femoral fractures remain as one of the most challenging complications following total hip arthroplasty. A thorough clinical
and radiographic evaluation, precise classification, and understanding of modern management principles are essential to obtain optimal
results for these fractures. The Vancouver classification system is a simple, effective, and reproducible method for the planning treatments
of these injuries. The fractures associated with a stable femoral stem can be treated effectively with osteosynthesis, but periprosthetic
femoral fractures associated with a loose stem require revision arthroplasty. This paper describes the principle of the treatment of patients
with periprosthetic femoral fractures and how to assess the stability of the femoral stem.
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Figure 1. The Vancouver classification of periprosthetic hip fractures is
the most widely used classification system. It considers the fracture site,
status of the femoral implant, and quality of surrounding femoral bone
stock.
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Figure 2. Anteroposterior radiographs of the femur obtained pre-
fracture (A) and post-fracture (B). Note that the distance between the
tip of the greater trochanter and stem shoulder was increased after the
periprosthetic fracture (stem subsidence). This suggests that the stem is
unstable.

Figure 3. (A) Radiograph shows a periprosthetic femoral fracture
with a spiral pattern around the stem. (B) Images of the computed
tomographyscan show that the fracture line (arrows) crosses from the
distal medial side to the proximal lateral side at the posterior side of the
stem.
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Figure 4. (A) Preoperative radiograph shows periprosthetic femoral
fractures with short oblique simple fracture lines around the stem.
(B) Open reduction and internal fixation with a locking plate (absolute
stability) were applied, and a well-united fracture site and stable stem
can be seen.
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Figure 5. (A) Minimally invasive plate osteosynthesis with locking plate
(relatively stability) was applied for nondisplaced Vancouver type B1
fractures. (B) Clinical photograph shows two incisions for plate fixation
without exposure of the fracture site.
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Figure 6. A 72-year-old woman underwent total hip arthroplasty because of left hip osteoarthritis. (A) Radiographs show Vancouver type B1
periprosthetic femoral fracture with a transverse pattern around the stem tip. (B) Radiographs obtained immediately after fixation with locking
compression plate with locking attached. (C) Radiographs obtained 11 months after fixation show nonunion of the fracture site with metal failure. (D)
Radiographs obtained after revisional surgery using a locking compression plate with a strut onlay allograft. (E) Radiographs obtained 22 months after
revision show well-healed bone at the fracture site. (F) The lower limb scan image obtained 22 months shows a similar alignment to the healthy side.
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