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	 Case series
	 Patient:	 Male, 42-year-old • Male, 62-year-old • Male, 50-year-old
	 Final Diagnosis:	 Pseudoarthrosis
	 Symptoms:	 Knee joint pain
	 Clinical Procedure:	 —
	 Specialty:	 Orthopedics and Traumatology
	 Objective:	 Rare disease
	 Background:	 Distal femoral and proximal tibial fractures often lead to nonunion and post-traumatic osteoarthritis, and total 

knee arthroplasty (TKA) has emerged as an effective alternative for older patients. This report includes 3 cas-
es of successful TKA treatment. The cases involve a 42-year-old man and a 62-year-old man with Hoffa coro-
nal fractures of the distal femur, and a 50-year-old man with a proximal tibial fracture. These patients under-
went multiple osteosynthesis procedures before receiving TKA.

	 Case Reports:	 Case 1: A 42-year-old man with a displaced Hoffa’s fracture had persistent knee pain. Nonunion post-initial fix-
ation led to reoperation with iliac bone grafting and plate fixation. TKA using a Posterior Stabilized (PS)-type 
implant resulted in improved motion and function after 3 years.

		  Case 2: A 62-year-old man suffered lateral condyle and ligament injuries from a displaced Hoffa’s fracture. 
Despite plate fixation, dislocation occurred, requiring conversion. TKA with long-stem hinge-type implant, us-
ing augmentation block, led to enhanced stability and outcomes at 2 years.

		  Case 3: A 50-year-old man’s tibial nonunion, treated with plate fixation, resulted in infection and bone fusion. 
TKA using a constrained PS-type implant insert addressed the lateral tibial adhesions via iliotibial band (ITB) 
release and treated severe tibial plateau damage. Positive results were seen at 1 year.

	 Conclusions:	 The challenges of pseudarthrosis, like bone defects and compromised tissue, highlight the need for precise im-
plant selection based on evaluations of bone quality, defects, knee stability, and hyperextension, rather than 
resorting to overly-constrained implants.
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Background

Distal femoral and proximal tibial fractures are common in or-
thopedics, and nonunion, a major complication following sur-
gical fixation, greatly reduces patient satisfaction due to ex-
acerbation of pain and disability, prolonged rehabilitation, and 
the requirement for secondary surgical treatment [1,2]. Hoffa’s 
fracture, involving a coronal plane fracture of the distal femoral 
condyle, is relatively rare in orthopedic injuries [3]. This frac-
ture type presents unique challenges due to its distinct loca-
tion and configuration, often defying successful conservative 
treatment. Its rarity is attributed to the specific forces required 
for its occurrence, complicating diagnosis and management [4]. 
Previous studies have reported a relatively high risk of postop-
erative complications, such as implant failure and nonunion, 
following the osteosynthesis [3]. Several authors have suggest-
ed that TKA can be an effective treatment option for cases of 
nonunion after Hoffa’s fractures [5,6]. Likewise, proximal tibi-
al fractures have a relatively high rate of nonunion, even with 
internal fixation [7]. This is mainly due to the deforming forces 
in the proximal aspect of the tibia and limited soft tissue cov-
erage [8]. Harold et al suggested that TKA was an appropriate 
treatment for nonunion following proximal tibial fractures [5].

TKA is a common surgical treatment with good long-term re-
sults for severe osteoarthritis (OA) of the knee joints that helps 
reduce pain and recover functional capacity. Distal femoral and 
proximal tibial fractures tend to be a factor in nonunion and 
result in post-traumatic OA (PTOA), and TKA can be an effec-
tive treatment for such patients [6,9].

While several authors reported TKAs after osteosynthesis of 
distal femur and proximal tibial fractures [5,10,11], reports of 
Hoffa fractures leading to TKA are rare [12,13]. However, to 
the best of our knowledge, there are no reports of TKA as a 
salvage treatment after re-osteosynthesis of pseudarthrosis 
following primary internal fixation. This report is of 2 cases of 
Hoffa coronal fracture of the distal femur in a 42-year-old man 
and a 62-year-old man, and 1 case of proximal tibial fracture 
in a 50-year-old man, all successfully treated with TKA after 
multiple previous osteosynthesis procedures.

Case Reports

Case 1

A 42-year-old man presented in 2018 with a complaint of pain 
in the left knee with a 0-95° range of motion and no instabili-
ty. In 2016, the patient had a road traffic accident and experi-
enced a fracture of the left patella and an ipsilateral displaced 
Hoffa’s fracture of the medial femoral condyle (AO: 33-B3.1). 
Initially, a partially threaded cannulated screw fixation of the 

condylar fracture was performed. One year after the initial sur-
gery in 2016, radiographic examination showed a nonunion of 
the femoral condyle, and reoperation using screw extraction, 
iliac bone grafting, and plate fixation were performed. The 
pain in the left knee joint persisted, and in 2018, PS-type TKA 
(Persona, Zimmer Biomet) was performed. The procedure was 
conducted using a medial parapatellar approach. Bone resec-
tion was performed utilizing an intramedullary rod. Notably, 
there was severe internal joint deterioration. The femoral pos-
terior condyle exhibited significant osteophyte formation, ne-
cessitating detachment of the joint capsule, but no specific 
additional techniques were required. At the final follow-up in 
2021, the patient had a painless mobile joint with 125° range 
of motion. The 2011 Knee Society Score (KSS) improved from 
a preoperative score of 96 to 211, and his functional activi-
ties improved from 28 to 83 one year later (Figure 1, Table 1).

Case 2

A 62-year-old man presented in 2016 with a complaint of pain 
and giving way of his left knee at a 0-85° range of motion, with 
medial instability and severe lateral instability. In 2015, the 
patient experienced a left femoral-displaced Hoffa’s fracture 
of the lateral femoral condyle (AO: 33-B3.1) and an avulsion 
fracture of the medial collateral ligament (MCL). Initially, plate 
fixation of the lateral condyle and screw fixation of avulsion 
fractures were performed. Two months later, after the initial 
surgery in 2015, radiographic examination revealed disloca-
tion, and plate conversion was performed. The knee joint pain 
in maximum flexion and giving way persisted, and in 2016, 
TKA was performed. During the procedure, due to challenging 
subcutaneous dissection caused by adhesions, a quadriceps 
snip was utilized to facilitate access. A medial parapatellar ap-
proach was utilized. Bone resection was performed utilizing an 
intramedullary rod. Additionally, a bone defect occurred in the 
lateral femoral condyle, necessitating the use of an augment 
block. Given the non-functioning state of the MCL, a planned 
long-stem hinge-type TKA (RHK, Zimmer Biomet) was cho-
sen to enhance implant stability. Final follow-up at 2 years af-
ter TKA, in 2018, revealed a painless mobile joint with a 100° 
range of motion. KSS improved from a preoperative score of 
64 to 201, and his functional activities improved from 26 to 
80 one year later (Figure 2, Table 1).

Case 3

A 50-year-old man presented in 2020 with a complaint of pain 
of the right knee with -5° to 80° range of motion and no in-
stability. Six years prior, in 2014, the patient fell from a mo-
torcycle and experienced a right proximal tibial fracture (AO: 
41-C3). Initially, plate fixation was performed and subsequently 
became an infected nonunion. After 2 surgeries on the infect-
ed nonunion, in 2014 and in 2015, bone fusion was achieved, 
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leading to the removal of all implants in 2017. Three years later, 
in 2020, the patient’s pain in the knee joint persisted, and TKA 
was performed. A medial parapatellar approach was utilized. 
Due to significant adhesions on the lateral aspect of the tib-
ia, an increased detachment of the ITB insertion was required 

to facilitate patellar eversion. Bone resection was conducted 
using an intramedullary rod. Notably, the tibial plateau exhib-
ited severe bone loss and cartilage damage; however, bone 
integrity was maintained. In line with our preoperative plan, 
the stemmed tibial component was not utilized, and instead, 

Figure 1. �Case 1: Hoffa’s fracture to TKA X-rays. (A, B) Anteroposterior (AP) and lateral radiographs of initial injury. (C, D) AP and 
lateral radiographs of Hoffa’s fracture treated with primary open reduction and internal fixation. (E, F) AP and lateral 
radiographs after reoperation for nonunion and before Total Knee Arthroplasty (TKA). (G, H) AP and lateral radiographs after 
TKA.
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2011 KSS
Case 1 Case 2 Case 3

Pre-op Post-op Pre-op Post-op Pre-op Post-op

Objective knee indicator 40 92 26 80 68 80

Patient satisfaction 20 28 0 30 10 26

Patient expectations 8 8 12 11 10 11

Functional activities 28 83 26 80 29 81

Total 96 211 64 201 117 198

Table 1. �Pre- and post-surgery knee scores: three cases. This table shows the preoperative and postoperative 2011 Knee Society 
Scores for 3 cases, arranged in the order of objective knee indicator, patient satisfaction, patient expectations, functional 
activities, and total.

KSS – the 2011 Knee Society Score; Pre-op – preoperative; Post-op – postoperative.

Figure 2. �Case 2: Hoffa’s fracture to TKA X-rays. (A, B) Anteroposterior (AP) and lateral radiographs of initial injury. (C, D) AP and 
lateral radiographs of Hoffa’s fracture treated with primary open reduction and internal fixation. (E, F) AP and lateral 
radiographs of after reoperation for nonunion and before total knee arthroplasty (TKA). (G, H) AP and lateral radiographs 
showing Case 2’s long-stem hinge-type TKA.
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a constrained PS insert (Persona, Zimmer Biomet) was utilized. 
At a 1-year final follow-up, in 2021, the patient had a painless 
mobile joint with 100° range of motion. KSS improved from 
a preoperative score of 117 to 198, and his functional activi-
ties improved from 29 to 81 one year later (Figure 3, Table 1)..

Discussion

The most important finding of this study is that TKA can be 
an effective treatment for refractory nonunion that cannot be 
achieved by repeated revision osteosynthesis. Distal femoral 
fractures in the coronal plane, known as Hoffa’s fractures, are 
rare and associated with a relatively high risk of postopera-
tive complications, such as implant failure and pseudoarthro-
sis, after osteosynthesis [3]. For adequate stability and early 
active rehabilitation, cannulated or lagged screws combined 

with a locking plate are recommended [14]. In Case 1, the ini-
tial osteosynthesis was only screw fixation; therefore, there 
is a possibility that the fixation was poor and resulted in non-
union. In Case 2, although a combination of cannulated screw 
and plate fixation was used in the first osteosynthesis, it was 
dislocated. The treatment for ligament damage may have been 
inadequate because mediolateral instability remained at the 
time of presentation.

When dealing with patients who are physiologically younger, 
with preserved articular cartilage and enough distal bone for 
fixation, revision osteosynthesis is the recommended treatment 
option [15]. However, for elderly patients who have severe os-
teopenia, multiple unsuccessful attempts at internal fixation, 
insufficient remaining distal bone stock, and/or significant de-
generative changes in the knee, knee arthroplasty is a desirable 
treatment option [16]. Moreover, TKA is an effective treatment 
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Figure 3. �Case 3: Proximal tibial fracture to TKA X-rays. (A, B) Anteroposterior (AP) and lateral radiographs of initial injury. (C, D) AP 
and lateral radiographs of proximal tibial fracture treated with primary open reduction and internal fixation. (E, F) AP and 
lateral radiographs of reoperation for infected nonunion. (G, H) AP and lateral radiographs after screw and plate removal and 
before total knee arthroplasty (TKA). (I, J) AP and lateral radiographs after TKA.

I J

for nonunion Hoffa’s fracture after osteosynthesis. Our results 
are consistent with those of previous studies, indicating the 
high effectiveness of TKA in obtaining good results [12,13].

Fracture-related infection (FRI) is another complication that ad-
versely affects bone healing and increases the risk of pseud-
arthrosis [17]. In Case 3, instability of the fracture site might 
have prevented bone union and caused infection, the so-called 
infected pseudarthrosis. Metsemakers et al reported that in 
the treatment of FRI, the presence of implants increased the 
risk of infection; however, residual instability of the fracture 
site outweighed this risk [18]. In this case, we waited for the 
fracture site to stabilize through bone healing before remov-
ing the implant, which allowed us to suppress FRI and select 
TKA, resulting in a good outcome.

There can be various surgical challenges and complexities 
when performing a secondary TKA for pseudoarthrosis after 
knee fracture, malunions, bone defects, prior internal fixation 
devices, latent infections, arthrofibrosis, and compromised 
soft-tissue envelope. Typically, the use of bone grafts or revi-
sion implants is needed to address these issues [19,20]. It has 
been less successful than primary TKA for primary knee OA in 
terms of postoperative outcomes and complications, reoper-
ation, and survival rates [6, 21].

In Case 1, we performed PS-type TKA with good outcomes be-
cause there was no instability of the knee joint and bone de-
fects, and the medial release of the knee joint could be limited 

to the deep MCL. In Case 2, we used a hinge-type implant with 
an augmentation block because of the medial and lateral insta-
bilities of the knee joint and bone loss in the posterolateral part 
of the distal femur. However, the outcome was relatively good. 
In Case 3, we had to pay attention to the risk of bone fragility 
due to osteosynthesis and infection and prepare a long-stem 
tibial component. However, intraoperative findings showed that 
the bone quality was relatively good, and we selected a nor-
mal implant with CPS insert without a long-stem tibial compo-
nent, resulting in a good outcome. Patients with instability may 
require constrained implants, such as hinge-type, PCCK-type, 
and stem-supported implants, due to poor bone quality [22]. 
However, these implants have a higher risk of infection and 
loosening; thus, it is preferable to select appropriate implants 
based on preoperative and intraoperative evaluations accord-
ing to the patient’s bone quality, bone defects, knee instability, 
and presence or absence of hyperextension, rather than using 
unnecessarily highly constrained implants [23]. Reddy et al suc-
cessfully executed unconstrained TKA on 2 patients who had bi-
lateral Hoffa fractures following bone grafting [12]. Conversely, 
Mortazavi et al utilized a constrained TKA for a case involving a 
lateral Hoffa fracture [13]. All interventions led to positive clini-
cal outcomes. These studies underscore the importance of eval-
uating distinct patient parameters such as age, activity level, 
and bone stock prior to determining the appropriate surgical in-
tervention, a viewpoint we strongly concur with. Although knee 
fractures around the joint have a high risk of nonunion, which 
can contribute to poor postoperative outcomes, we propose 
that TKA can be an effective salvage surgery option.
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Conclusions

Pseudarthrosis challenges stress the importance of choos-
ing the right implant. It is crucial to assess the patient’s bone 
stock, knee stability, and other factors instead of just picking 
restrictive implants. Our cases show how TKA can be a good 
solution in these difficult situations.
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