
Introduction
Total knee arthroplasty (TKA) is a well-established treatment 
for advanced knee osteoarthritis (OA), and the surgical 
procedures are well-established. However, treatment of 
advanced knee OA with periarticular fractures can be 
challenging, particularly when accompanied by non-union of a 
patellar fracture, which is part of the extensor mechanism. The 
significant strain on the extensor mechanism, including the 
patella, during TKA procedures and rehabilitation is a major 

concern.
In a patient with OA of the knee and patellar fracture or its non-
union, it may be safe to conduct open reduction and internal 
fixation (ORIF) of the fracture as a first step and perform TKA 
after bony fusion is achieved, rather than treating the fracture and 
performing TKA simultaneously. However, undergoing multiple 
surgeries has the disadvantage of increasing the risk of anesthesia 
and perioperative complications, especially in the elderly, in 
addition to prolonging functional recovery [1-3].
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Introduction: Treatment of advanced knee osteoarthritis (OA) with periarticular fractures is challenging, particularly when accompanied by 
non-union of patellar fractures. In the elderly, multiple surgeries pose disadvantages because they increase the anesthetic risk and the incidence of 
perioperative complications and prolong the time required for functional recovery. We report a case of advanced knee OA with non-union of a 
patellar fracture after open reduction and internal fixation (ORIF) that was treated with one-stage total knee arthroplasty (TKA) together with 
bone grafting.
Case Report: An 85-year-old female with advanced OA of the left knee presented with the treatment of non-union of a left patellar fracture 
following ORIF. Conservative treatment using low-intensity pulsed ultrasound and teriparatide for 1 year proved ineffective, prompting us to 
perform simultaneous TKA and ORIF of the patellar non-union. One year postoperatively, the patient achieved a favorable outcome.
Conclusion: We performed simultaneous left TKA and ORIF with bone grafting in a patient with knee OA and non-union of a patellar fracture. 
This procedure allowed the bone resected during TKA to be used for bone grafting at the pseudarthrosis site.
Keywords: Total knee arthroplasty, Non-union of patellar fracture, Single-stage fixation

Abstract

Learning Point of the Article:
For a case of advanced knee OA with patellar non-union after ORIF, simultaneous TKA and revision ORIF with bone grafting using 

resected bone from TKA offered a less invasive treatment.

Simultaneous TKA and Revision of Post-ORIF Patellar Non-union with 
Bone Grafting: A Case Report
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A literature review revealed several case reports of simultaneous 
ORIF of patellar fracture and TKA [1-4]. However, no paper 
has reported a case of advanced knee OA with patellar non-
union after ORIF that was treated with simultaneous TKA and 
ORIF of the patellar non-union. Furthermore, this method 
would have the advantage that the resected bone during TKA 
can be grafted at the patellar non-union site, but has not been 
previously reported. Here, we report a case of advanced knee 
OA with non-union of patellar fracture after ORIF that was 
treated with TKA and simultaneous ORIF with bone grafting.

Case Report
An 85-year-old female visited our hospital complaining of left 
knee pain. She had undergone ORIF with tension band wiring 

(TBW) for a left patellar 
fracture 7 months previously 
at  a  d i f ferent  hosp ita l . 
However, bone union of the 
patellar fracture had not 
been achieved and the left 
knee pain persisted. She had 
a history of right patellar 
fracture and fractures of both 
ankles. Her body mass index 
was 25.6 kg/m² (height, 157 
c m ;  w e i g h t ,  6 3 . 0  k g ) . 
Because of the left knee pain, 
she needed support for 
walking indoors and used a 
wheelchair outdoors. On 
physical examination, the 

range of motion (ROM) of the left knee was 0–120°. The pain 
was present at the medial joint space and around the patella, 
where it was particularly severe, with a Numerical Rating Scale 
(NRS; 0–10) of 8. Both of these areas were tender on palpation. 
No ligamentous instability was observed. Her Knee Society 
(KS) knee score was 53, and her KS function score was 40. Bone 
mineral density of the lumbar spine and proximal femur were 
1.305 g/cm² and 0.678 g/cm², respectively.
Radiographs of the left knee showed non-union of the patellar 
fracture, no joint space at the patellofemoral or medial 
femorotibial joints, and evidence of OA at the level of 
Kellgren–Lawrence classification stage IV at both of these sites 
(Fig. 1). Computed tomography (CT) of the left knee also 

showed non-union at the middle of the patella (Fig. 2). The 
femorotibial angle was 179°. There was no obvious implant 
failure of TBW. The diagnosis was severe knee OA with 
patellar non-union after a previous ORIF.
As treatment for the patellar non-union and bone fragility, 
we initially treated the patient with low-intensity pulsed 
ultrasound (LIPUS) (Exogen Ultrasound Bone Healing 
System; Bioventus, Durham, NC) and teriparatide injection 
(Teribone; Asahi Kasei Pharma, Tokyo, Japan). LIPUS (1.5 
MHz) was applied to the affected area for 15 min every day. 
As there was insufficient improvement in both the 
subjective symptoms and imaging findings in the left knee 
after 1 year of treatment, we decided to perform TKA and 
surgery for non-union of the patella in a one-stage 
procedure.

Surgical Procedure
Surgery was performed under general anesthesia with a 
tourniquet. The previous skin incision was used and 

158

Journal of Orthopaedic Case Reports Volume 15 Issue 7  July 2025 Page 157-162  |  | |  | 

Sakamoto H, et al

Figure 1: Pre-operative radiographs of the left knee. (a) There is no joint space at the medial femorotibial joint. (b,c). 
There is no joint space at the patellofemoral joint, and non-union of a patellar fracture is seen (red arrows). There is no 
obvious implant failure of the tension band wiring.

Figure 2: Pre-operative computed tomography of the left knee. (a) Sagittal image of 
the patella shows the non-union fracture line (black arrows). (b) Three-dimensional 
image shows the patellar non-union (red arrows) and advanced knee osteoarthritis.
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extended, and a medial parapatellar arthrotomy was performed. 
First, the femoral and tibial implants were replaced. An Attune 
knee system (DePuy Synthes, Warsaw, IN) with a fixed-bearing 
posterior cruciate-stabilizing prosthesis was used. The surgical 
epicondylar axis was used as the index for the rotation of the 
femoral component, and the Akagi line for the rotation of the 
tibial component. The cartilage of the patellofemoral joint was 
completely absent. The non-union fracture line was observed 
on the articular surface of the patella (Fig. 3).
Next, surgery for non-union of the patella was performed. We 
removed the surgical wires of TBW, leaving the straight steel 
wires in place, and debrided the pseudarthrosis on the anterior 
surface of the patella using a Surgairtome. The debrided area of 
the pseudarthrosis was 10 × 20 mm. We transplanted autograft 
bone obtained from the TKA resection into this defect and 
performed a new TBW (AI-Wiring System; Aimedec MMT, 
Tokyo, Japan) (Fig. 4). The surgical wire used in the TBW firmly 
fixed the grafted bone. There was no bone fragment instability 

of the treated patellar non-union through 90° of knee flexion, 
and patellar tracking was acceptable. We decided not to perform 
patellar replacement because of concerns about bone loss due to 
OA and instability around the patellar non-union, even after the 
ORIF with bone grafting. To prevent ischemia of the patella, we 
also did not perform lateral release or lateral patellar 
facetectomy [5] (Fig. 5).
Postoperatively, full weight-bearing walking was started 1 day 
after surgery. Knee immobilization with a brace was applied for 
1 week. From the 2nd to 3rd week, the range of flexion gradually 
increased to 90°. After 3 post-operative weeks, the patient was 
allowed full ROM. At the 1-year follow-up, the patient was able 
to walk with a cane and the ROM of the left knee was 0–125° 
(0–120° preoperative). Her left knee pain decreased to 1 (8 
preoperative) on the NRS. Patellar bone union was observed 
without obvious loosening of the implants (Fig. 6), and the KS 
knee score and function score had improved to 89 and 65 (53 
and 40 preoperative), respectively. At the 2-year follow-up, her 

left knee pain was 0 on the NRS, and the KS knee 
score and function score were maintained.

Discussion
Treatment of advanced knee OA complicated by 
periarticular fractures is challenging and can be 
associated with various complications [6]. It is 
well known that fractures of the distal femur and 
proximal tibial adversely affect outcomes of TKA. 
In addition, previous studies have shown that 
TKA following fracture fixation around the knee is 
associated with a significantly higher risk of post-
operative infection [7]. Regarding the patella, 
Houdek et al. [8] reported the effects of a previous 
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Figure 3: Intraoperative findings of the patella. The non-union fracture line 
is observed on the articular surface of the patella (a) (black arrow) and the 
anterior aspect of the patella (b) (white arrows).

Figure 5: Post-operative radiographs obtained just after the surgery. Both femoral and tibial components 
are well positioned, and the patella and bone graft are fixed well with new tension band wiring.

Figure 4: Intraoperative photographs. Bone grafting is performed after 
debriding the non-union site on the anterior surface of the patella, using bone 
resected during TKA (a) (white arrows) and new tension band wiring (b).
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patellar fracture on the outcome of TKA. They found that a 
previous fracture of the patella had no significant impact on the 
overall revision-free survival of TKA. However, compared to 
TKA without a previous patellar fracture, TKA with a previous 
patellar fracture was significantly associated with a higher rate of 
manipulat ion under anesthesia ,  l imited ROM, and 
arthrofibrosis in the long term.
Achieving bony union and restoring the extensor mechanism 
are key objectives in managing patellar fractures. In addition, 
the functional extensor mechanism of the knee is crucial for 
TKA. When a patellar fracture or non-union is present in a 
patient with advanced OA, it is controversial whether treatment 
of the patella should be the first step with TKA conducted after 
bony fusion has been achieved, or if a one-stage procedure 
should be undertaken. There are only a few case reports of 
simultaneous ORIF of patellar fracture and TKA [1-4], all of 
which obtained favorable results. However, all of the fractures in 
these studies were either fresh or untreated, and there were no 
reports of non-union of a patellar fracture after ORIF. Here, we 
report the first case of advanced knee OA with non-union of 
patellar fracture after ORIF, in which a good outcome was 
obtained after simultaneous TKA and ORIF with bone grafting.
While a staged approach, performing ORIF for the patella 
fracture followed by TKA after achieving union, is commonly 
recommended, it has several limitations. First, it requires two 
separate surgeries, increasing the total anesthetic exposure and 
surgical burden. In elderly patients, prolonged treatment 
courses and repeated hospitalization can increase the risk of 
systemic complications and delay overall functional recovery. In 
contrast, a one-stage procedure eliminates the need for a second 
surgery and allows for earlier mobilization. This approach 
reduces the cumulative rehabilitation time and may improve 
quality of life, especially in frail patients. Nonetheless, 
simultaneous surgery requires careful intraoperative fixation to 

ensure adequate stability of the patella, allowing safe and 
effective post-operative rehabilitation.
The incidence of non-union or delayed union of patellar 
fracture is reported to be 2.7–12.5% [9]. The risk factors for the 
development of non-union or delayed union are not clearly 
defined. However, open fractures, transverse fractures with 
large displacement, and improper immobilization during 
conservative fracture management appear to have higher risk 
[9].
Regarding conservative treatment of non-union of the patella, 
LIPUS is an option, and its efficacy has been shown by 
Bashardoust et al. [10]. In addition, several studies have 
reported the effects of teriparatide for the treatment of non-
union, in addition to its effect on increasing bone mineral 
density for patients with osteoporosis [11]. Therefore, we 
administered teriparatide with the expectation of its effects on 
the non-union. In this case, the history of multiple previous 
fractures suggested bone fragility, and even without non-union 
of the patella, teriparatide would have been indicated.
Various surgical techniques have been described for the 
treatment of displaced patellar fractures, among which TBW is a 
good option as it enables early knee mobilization [2,3]. 
Alternatively, some reports have suggested the use of a non-
absorbable polyester suture, such as FiberWire (Arthrex, 
Naples, FL), and fiber tapes instead of hardware. These may be 
preferable for avoiding complications related to hardware, 
which include pain from protruding pins, the need for removal 
of the implant, and infection [3,4].
Although surgery for patellar non-union included TBW, 
cerclage wiring, and screw fixation, TBW was reported to be the 
predominant modality [9]. A recent case series of patellar non-
union reported that bone grafting was performed in patients 
with non-articular bone defects and that TBW achieved the best 
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Figure 6: Imaging obtained at 1 year postoperatively. Radiographs (a, b, and c) and sagittal CT (d) show patellar bone union without obvious loosening of 
the implants.
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results overall. In addition, they described that the need for bone 
grafting should be assessed intraoperatively on a case-by-case 
basis [12]. In the present case, pre-operative imaging revealed 
bone defects at the non-union site, and we thus considered that 
bone grafting was necessary. A new TBW was performed 
because strong fixation between the non-union site and the 
bone graft was needed, as previous TBW bone holes were 
already present. We could also effectively utilize bone that had 
been resected during TKA for the subsequent bone grafting. 
This method is less invasive for the patient as it does not require 
harvesting bone from other sites.
A limitation of the procedure is that patellar resurfacing is 
difficult even in the presence of cartilage defects in the patella. 
This is because additional bone loss can occur in the case of non-
union of the patella, which requires continued careful 
monitoring of patellofemoral arthritis in the future. If patellar 
tracking is poor, lateral release and/or lateral patellar 
facetectomy is required. However, if lateral release were 
performed in the present patient, we would expect impairment 
of blood flow to the patella from the lateral side, which would 
have a negative effect on bone fusion and may also be a risk for 
the development of avascular necrosis of the patella [13]. 
Lateral patellar facetectomy [5] may also affect bone healing 
because of the additional bone loss. Care is needed in the 
rotational placement of the femoral and tibial components to 

obtain good patellar tracking, which in the present patient 
resulted in satisfactory patellar tracking without lateral release 
or lateral patellar facetectomy.

Conclusion
The present case of knee OA with patellar non-union after 
previous ORIF was treated with simultaneous TKA and ORIF 
with bone grafting, and a favorable outcome was obtained. This 
procedure allows bone resected during TKA to be used for bone 
grafting at the pseudarthrosis site. We consider that this option 
is particularly useful in elderly patients, as it avoids multiple 
surgeries and the morbidity associated with bone harvesting 
from another site.

Clinical Message

This is the first report of simultaneous TKA and ORIF with bone 
grafting for the treatment of advanced knee OA with patellar non-
union after previous ORIF. This procedure enables the bone 
resected during TKA to be used for bone grafting and does not 
require harvesting graft bone from other sites. It is, therefore, less 
invasive for the patient and can help avoid complications associated 
with multiple surgeries.
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