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Statement of Purpose

Traumatic periprosthetic fractures around total ankle replacements (TAR)
are rare, with less than 13 cases reported. TAR usage continues to rise, thus
periprosthetic fractures will likely increase. Literature discussing classification,
treatment, and outcomes of this pathology is sparse. We present a case report
and proposed classification system of postoperative periprosthetic ankle fractures
based on location, implant stability, and surrounding bone quality to assist in
guiding treatment and improving outcomes. Similar classifications have been
validated for periprosthetic knee and hip fractures.

Case Study

Results

Both patients were elderly females with an average age of 75 years.
Patient 1 was a 76-year-old female presenting with a Hill-Brown type AF/B1
(Figure 1), while patient 2 was a 74-year-old female presenting with a Hill-
Brown type B1 (Figure 2) periprosthetic ankle fracture. One patient had a
past medical history of osteoporosis as well as well-controlled diabetes.
Neither had a history of inflammatory arthritis. The implant used for each
patient included a long-stemmed tibial component.

Mean follow-up was 12 months. The fractures were plated using locking
screw and plate technology with a combination of locking and nonlocking
screws. A minimally invasive incisional approach was utilized for
osteosynthesis. Both patients (100%) achieved osseous union of their

A retrospectlve review of a pro_speCtlver c.:ollect_ed datat_)ase exhibited 2 Figure 3: Patient 2 Anteroposterior (left) and lateral (right) radiographs of a Figure 4: Patient 2 Anteroposterior (left) and lateral (right) fracture site(s) at an average of 5 months. Neither patient required revisional
patlents who suffered a postoperatlve traumatic perlprosthetlc fracture of the f7AI|-ye?c1r-oIdff(TImaI((ja witr; a p;evi(t)us tot?I ankl_e artthhrotplastilwr;o ptreserjl’fﬁd raj[\dti)(.)lgra?hs of_t?1 I76—K.ear-old femalj olf ItzigturehB allt SiX mt?]nthi a;tgcll' surgery at the time of latest fO||OW-Up. No Wound-healing Complications or
hi : ' : ollowing a fall and sustained a traumatic periprosthetic ankle fracture. The stabilization with locking screw and plate technology with a hybri D : : .
tlbla’ ana/or fIbU|a’ n the Settmg of TAR_’ _afte_r 2 gro_und level fa_”' Consent lateral and medial malleolar fixation was placed prior to the total ankle combination of locking and nonlocking screws. Union of the superﬂClaI/deep infections were encountered postoperatlvely. The
and approval were obtained before study Initiation. This database included all implant and fall. This represents a Hill-Brown Type B1 fracture as shown in fracture sites is noted with a stable implant. postoperative ankle range of motion (ROM) was full without limitations for
ankle fractures treated operatively at a level-one trauma center from 2015 to Vel 1l both patients. Preoperative ROM could not be assessed secondary to the

2023, yielding a total of 419 screened patients. Classification MethodologM traumatic nature of the injuries. Both patients were able to return to their

Both patients underwent operative fixation by a fellowship-trained previous ambulatory function with no restrictions or ambulatory aids.
orthopedic trauma surgeon utilizing plate and screw instrumentation
according to the fracture pattern and soft tissue envelope. A minimally
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invasive approach was utilized for fixation placement. The fixation construct fype: | Pubtype' | Deseription regtmeny A I - d D -
for each patient included a tibial plate with locking and nonlocking screws. S el Rewision oK. or ankiemsion nda YS|S dan ISCUSSION
One patient required fibular fixation utilizing a single intramedullary screw. AF Fibula Consider ORIF if displaced > 2.0cm

The other had fibular and medial malleolar fixation placed prior to TAR, which
was retained (Figures 1-4). There were no other uses of fixation adjuncts in
this series. Each was followed at appropriate intervals with radiographic and
clinical evaluation. Patients were allowed immediate range of motion (ROM)
of the ankle; however, weight-bearing status was managed according to prosthesis
surgeon preference but not beginning earlier than 6 weeks post-operatively.

Traumatic postoperative periprosthetic ankle fractures around
B |BI Fracture at or above the tibial | ORIF with locking plate TARs are rare injuries. The incidence, in the setting of a TAR, at our
component, with a stable level 1 trauma center is less than 1% (2/419). Similar incidences have
been found in studies of equal size.2* To the best of the authors’
knowledge, less than 13 traumatic cases have been reported, none
involving long-stemmed tibial component total ankle implants.24-9

B2 Fracture at or above tibial

| SO S T e S However, stress fractures about this style of implant have been
component, WIth unstable | component/ adjunctive fixation or ankle described.'® Though rare, these injuries pose reconstructive challenges
prostesisiuracoquiebong | o to the surgeon. There is a paucity of literature describing the
stock characteristics and outcomes of these fractures treated operatively.
Classification, treatment, and outcomes of these complex
N . 14 . T
,’é B3 Fracture at or above tibial | Revision TAR with long stem tibial fractures have_ rarely .been described.'* The preV|02us classification
component, with unstable. | go e fixation or ankle system for perlprosthe_tlc a_nkle frac.tures by Manegold . and Colleagu_es
| recommended operative intervention for all traumatic postoperative
prosthesis/poor bone stock or | g0 + augmentation of bone stock with . .
o periprosthetic fractures (Type 2). These fractures were found to be least
comminution . ]
St prevalent, accounting for less than 1% of the total TARs screened, like
the current study. Their proposed classification and treatment, though
¢ rachrewellghoyetbigl | ORIEwithlopkmgpato v -nierogtgiio well-constructed, primarily addressed intraoperative and stress
prosthesis (tibial shaft) tibial intramedullary nail fractures, with little emphasis on postoperative traumatic fractures or
Figure 1: Patient 1 Anteroposterior (left) and lateral (right) radiographs of a 76-year-old female with a the Surrounding bone stock. We Snght to construct a comprehensive
previous total ankle arthroplasty who presented after a fall and sustained a traumatic periprosthetic ankle | ificati £ t ti : theti kle f t ided b
fracture. This represents a Hill-Brown type AF/B1 fracture as shown in Table 1. Table 1: Proposed Hill-Brown Classification of Postoperative Periprosthetic Ankle Fractures. This proposed classification is based on location, stability of the c a_SSI ICation for postopera !Ve periprosthetic _an € raC_ ures guiae y
implant, and the surrounding bone stock as described above. patient outcomes, current literature, and validated variables/treatment
The proposed Hill-Brown classification of traumatic postoperative periprosthetic ankle fractures includes recommendations for periprosthetic fractures surrounding the hip and
. . _ . . - . . . knee_2,11,12,13
three separate considerations: fracture location, implant stability, and surrounding bone quality. (Table 1) This
classification is based on the previously described and validated Vancouver classification for periprosthetic
fractures about total hip replacements.’ References
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with a stable prosthesis. B2; indicates a fracture at or above the tibial component with an unstable prosthesis
with adequate bone stock. B3; includes a fracture at or above the tibial component with an unstable prosthesis,
and poor bone stock or comminution.

Figure 2: Patient 1 Anteroposterior (left) and lateral (right) radiographs of a 76-year-old female of Figure
1 four months after stabilization with tibial locking screw and plate technology with a hybrid combination
of locking and non-locking screws. The fibula was stabilized and fixated with a solid intramedullary
screw. Union of the fracture sites is noted with a stable implant.




