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   ABSTRACT 

 
Background:Knee osteoarthritis (OA), known 
as degenerative joint disease, is typically the 
result of wear and tear and progressive loss of 
articular cartilage, most common in elderly 
women and men. Knee OA is a leading cause of 
disability and increase with an aging and over-
weight population. Total Knee Arthroplasty 
(TKA) is a common surgical treatment of OA 
knee that highly cost-effective procedure. 
Stable placement of components is difficult and 
thus it presents technical challenges for the 
surgeon but various options are available for 
managing these defects. 
Case Report: A 58 years-old housewife came 
to our clinic due to chronic left knee pain with 
associated instability since two years ago and 
getting worse in last three months. She already 
had knee joint supplementation injections and 
physical therapy but no improvements. Based 
on our clinical and radiological findings, our 
assessment was secondary left knee osteo-
arthritis with medial instability and tibial defect 
due to chronic abscess. Patient underwent TKA 
to correct this condition. A revised implant was 
used to close the defect in the medial part of the 
tibia and soft tissue reconstruction procedure 
was used to correct the instability. 

Result: On the first postoperative month, the 
patient underwent rehabilitation and physical 
therapy to strengthen her lower limb muscles. 
On the second month, she started to walk using 
walking assisted device. On the ninth months 
follow-up, the patient was able to walk normal-
ly without assisted device, the pain disappeared 
and the symptoms of knee instability were 
reduced. 
Conclusion:Bone defects are commonly 
encountered during TKA, which still has no 
standard treatment to cure. In this case, the use 
of metal augmentation with revision implant 
give satisfactory results with good clinical 
outcome. 
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BACKGROUND 

Knee osteoarthritis (OA), also known as 

degenerative joint disease, is typically the 

result of wear and tear and progressive loss 

of articular cartilage. It is most common in 

elderly women and men. Knee OA can be 

divided into two types, primary and 

secondary. Primary osteoarthritis is arti-
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cular degeneration without any apparent 

underlying reason. Secondary osteoarthritis 

is the consequence of either an abnormal 

concentration of force across the joint as 

with post-traumatic causes or abnormal 

articular cartilage (Elsiwy et al., 2019; 

Nilsson et al., 2018; Springer, 2019). 

Currently, the lifetime risk of develop-

ing symptomatic knee OA is approximately 

50% (Murphy et al., 2008). Knee OA is a 

leading cause of disability in persons in the 

developed countries and this is only pro-

jected to increase with aging and over-

weight population (Zeni and Mackler, 

2010). Pain is the leading symptom of OA 

and often chronic in nature, leading to 

significant morbidity and decreased quality 

of life (Abou-Raya et al., 2012). Knee osteo-

arthritis commonly requires joint replace-

ment, substantially reduces quality of life 

and increases health care utilization and 

costs (Eckstein et al., 2013).  

Treatment for knee OA begins with 

conservative methods and progresses to 

surgical treatment options when conserva-

tive treatment fails (Elsiwy et al., 2019; 

Nilsson et al., 2018; Springer, 2019). Total 

Knee Arthroplasty (TKA) is a common sur-

gical treatment of OA in the knee. Knee 

arthroplasty is a surgical procedure under-

taken to replace the weight-bearing sur-

faces of the knee joint to restore capacity 

and function (Werner et al., 2003). It can 

be performed as a partial, also called uni-

compartmental arthroplasty (UKA, which 

replaces only the damaged surfaces retain-

ing any undamaged parts) or a total knee 

arthroplasty (TKA) (Ji et al., 2014). TKA 

involves replacement of all three compart-

ments of the knee, known as the medial 

compartment (inside aspect of the knee), 

the lateral compartment (outside of the 

knee), and the patellofemoral compartment 

(the joint between the patella and the 

femur) (Rytter et al., 2009). TKA is one of 

the most common and reliable surgical 

treatment options for the treatment of knee 

diseases such as rheumatoid arthritis, 

osteoarthritis, and osteonecrosis (Van 

Manen et al., 2012). The goal of TKA is to 

reduce pain, enhance functional capacity, 

and improve health-related quality of life 

and life expectancy (Chang et al., 2014) 

TKA is a highly cost-effective proce-

dure and the incidence of TKA has 

increased dramatically in the aging popu-

lation with knee arthritis over the past few 

decades. As the population ages and the use 

of total knee arthroplasty (TKA) expands, 

peripheral bone defects of the medial tibia 

are frequently encountered in primary total 

knee arthroplasty (TKA) for varus knees 

(Tsukada et al., 2013). Stable placement of 

components is difficult in these cases and 

thus presents technical challenges for the 

surgeon. Various options are available for 

managing these defects. Countermeasures 

for bone defects include increased bone 

resection, lateralizing the tibial component, 

cement filling, bone grafting, metal aug-

mentation, and the use of custom-made 

prostheses (Cuckler, 2004). We report the 

case of a 58-year-old female patient with 

secondary OA knee with medial instability 

and tibial defect treated by Total Knee 

Arthroplasty with metal augmentation. 

 

CASE REPORT 
A 58 years-old housewife came to our clinic 

with chief complain pain on her left knee 

that was felt since two years ago and getting 

worse in last three months. The pain was 

aggravated by movement and by walking. 

Swelling at the knee also has been reported 

by the patient. The patient has undergone 

knee joint supplementation injections in 

our outpatient clinic, and also physio-

therapy since the last six months. The 

patient can walk without assisted devices 

but only for 50 meters far due to the knee 
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pain. From past medical history, the patient 

was obese and had type II diabetes 

controlled with Metformin medication and 

Insulin injection. The patient also had a 

debridement surgery for an abscess on his 

left thigh 3 years ago. There was neither 

history of other diseases or trauma.  

From physical examination of the left 

knee seen in figure 1, there was three 

surgical scars on the anterior, medial and 

lateral sides. Swelling and severe varus 

deformity was found in the patient's left 

knee. No fistulas and no sign of inflamation 

were found. From palpation examination, 

crepitation was found when the patient's 

knee was flexed and extended, but there 

was no tenderness nor neurovascular dis-

turbances. Examination of the knee’s active 

and passive Range of Movement (ROM) 

was 10 degrees hyperextension and 100 

degrees flexion. Patello Femoral Grind Test 

was positive at bilateral side, Anterior and 

posterior drawer test of left knee was 

negative, with positive grade III of varus 

stress test.  

 

 

 

 

 

 

 

 

Figure 1. Pre-operative appearance of the patient’s knee. 

  

From left knee X-ray seen in figure 2, 

there were obvious signs of narrowing knee 

joint space, marginal osteophytes, 

subchondral sclerosis and marked varus 

deformity, or what we usually called as 

Cardinal Signs of knee Osteoarthritis (OA). 

The Tibio-femoral Angle was varus 24 

degrees, and bony defect was seen at tibial 

medial condyle with subluxation. From 

laboratoy examination the HbA1c level was 

9.6% with other laboratory findings were 

within normal range. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Pre-Operative X-ray 

 

Based on the clinical and radiological 

findings, our assessment was left knee 

osteoarthritis with severe varus deformity, 

Kellgren-Lawrence classification grade IV. 
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The goals of our treatments were to achieve 

painless, stable and functional knee joint. 

We planned to performed left Total Knee 

Arthroplasty with additional metal block 

augmentation to compensate the proximal 

tibial defect and knee ligament laxity.  

The surgical technique of using 

modular metal blocks or wedges is relative-

ly straightforward. Once the location and 

extent of the defects have been determined, 

the size and shape of the augment that best 

fits that defect is selected. It is helpful to 

use intramedullary instrumentation to align 

the tibial cut perpendicular to the mecha-

nical axis of the tibia and the associated 

cutting guide will guide the 1- to 2-mm 

“skim” or “freshening” cut on each plateau 

to enact the least amount of bone removal, 

and remove bone to accept the exact size 

and shape of the augment. It is also import-

ant to determine the proper tibial compo-

nent rotation, which is typically aligned 

with the medial one-third of the tibial 

tubercle, so that the sagittal cut of the block 

augment will seat in the corresponding 

correct rotational position. Once the cuts 

are made, sclerotic bone is roughened to 

facilitate cement interdigitation and the 

final tibial component with stem extension 

is placed. 

Femoral osteotomy was performed 

using an intramedullary rod. The distal 

femoral osteotomy was aimed to be per-

formed in valgus angulation equal to the 

angle between the anatomical and func-

tional axes of the femur and in external 

rotation parallel to the epicondylar axis. 

Intraoperatively we did not found any 

unhealthy tissue around the knee joint. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. (A) Intra-Operative findings of moderate medial tibia defect. 

(B) Reconstrustion of the tibial platform and measuring 

the thickness of metal augmentation. 

 

After the total knee arthroplasty was 

performed, the patient's varus deformity 

was corrected with a tibio-femoral angle of 

4 degrees valgus. On the first postoperative 

month, the patient underwent rehabilita-

tion and physical therapy to strengthen her 

lower limb muscles. On the second month, 

she started to walk using walking assisted 

device. On the ninth months follow-up, the 

patient was able to walk normally without 

assisted device, the pain disappeared and 

the symptoms of knee instability were 

reduced. The functional outcome was good 

and the goals of treatment were achieved. 
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Figure 4. Post Operative X-ray 

 

DISCUSSION 
The study carried out by Manusco et al in 

1996 suggested that there is no clear 

indication for TKR. As the most common 

reasons are severe pain and disability score, 

radiological evidence, and moreover on the 

agreement of patients to undergo TKR 

(Wood et al., 2009). This can be combined 

with financial security and assistance due to 

high cost for surgery, access to healthcare 

facilities in addition to the patient’s aware-

ness and literacy rate. However, this has 

been according to the viewpoint of ortho-

paedic surgeons, but the data based on 

patients need to undertake TKR is not 

known (Mancuso et al., 1996). In the study 

conducted by Furtado et al found that the 

commonest indication for TKR was OA with 

93.58% frequency and the next being rheu-

matoid arthritis (RA) with a highly signi-

ficant correlation. The reason for increased 

incidence of TKR surgeries in the recent 

times as compared to the past can be due to 

increased awareness among people relating 

to its benefits (Furtado et al., 2016). 

Furtado et al also found that when 

comparing diabetes and OA prevalence, the 

correlation between them was very strong 

(Furtado et al., 2016). A study performed 

involving rats stated that there was a higher 

incidence of osteoarthritis noticed in type 

2DM rats as compared to controls along 

with Cysts formation at the junction of the 

articular cartilage and subchondral bone 

(Onur et al., 2014). There is evidence of 

biological link existing between bone loss at 

subchondral bone plate in knee OA and 

hypertension and T2DM (Wen et al., 2013). 

Thus, secondary OA that cause tibial defect 

in this case had correlation with T2DM. 

The etiology of bone defects in 

primary TKR include erosion secondary to 

arthritic change, trauma, osteonecrosis, and 

a previous osteotomy. The defects typically 

have a condensed sclerotic surface. This 

contrasts with what is observed at revision 

surgery, where following removal of a com-

ponent an osteopenic surface is revealed. 

Varus deformities are characteristically 

associated with medial defects (Lee and 

Choi, 2011). In this case chronic abscess 

due to uncontrolled T2DM was main reason 

the patient had bone defect. 

Various techniques have been deve-

loped to manage the bone defects in RTKA, 

including cementation, modular metal aug-

ments, elimination of bone defects, bone 

grafts (autografts, allografts and structural 

massive bone allografts), metaphyseal fixa-

tion (porous titanium metaphyseal sleeves 

and porous tantalum metaphyseal cones), 

and megaprostheses (customized pros-

theses) (Huten, 2013; Qiu et al., 2012). 

Whereas determine best techniques for 
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used depends on tibial bone defect classi-

fication. According to the AORI (Anderson 

Orthopedic Research Institute) classifica-

tion, bone defects are classified into three 

types for tibia (T1, T2, T3). In type 1 (T1) 

defects, there is a minor bone defect with-

out compromising the stability of a revision 

component. The development of posterior 

condyles remains normal. In type 2 (T2) 

defects, metaphyseal bone damage and 

cancellous bone loss occurred in one 

femoral condyle/tibial plateau (type 2A: 

T2A) or both femoral condyle/tibial plateau 

(type 2B: T2B). The development of the 

posterior condyles and/or tibial component 

is reduced. In type 3 (T3) defects, there is 

significant cancellous metaphyseal bone 

loss compromising the ligamentous insta-

bility of a major portion of the condyle or 

plateau (Huten, 2013; Qiu et al., 2011). 

In this case we used metal augmenta-

tion to correct large tibial defect on patient. 

Modular metal augmentation provides 

more stable and durable knee revisions 

with limited peripheral bone defects up to 

20-mm deep. Various types of augments 

(such as rectangular blocks and wedges) are 

available that allow selective augmentation 

for both femoral and tibial defects (Qiu et 

al., 2012). The preference between wedges 

and blocks depends on the shape of bone 

defects. The augment that best fills the 

defect and, at the same time, removes little 

intact host bone should be used. Augments 

are screwed or cemented to fit the femoral 

and tibial components (Huten, 2013). On 

the tibial side, modular metal wedges are 

usually used to augment the tibial tray for 

tibial bone stock deficiency. Femoral 

defects most often occur on the posterior 

surfaces and metal blocks can be used to 

increase femoral component rotation and to 

maintain the balance between flexion and 

extension gap. This technique should be 

reserved for elderly and less active patients 

(Huten, 2013; Qiu et al., 2012). Metal 

augments confer the risk of some compli-

cations, including fretting, radiolucent lines 

and corrosion. It has also been reported 

that the metal augmentation technique may 

also cause the disassociation of modular 

components, leading to stress shielding and 

increased potential bone loss (Patel et al., 

2004). Werle et al. suggest that metal 

augmentation is an acceptable technique 

(Werle et al., 2002). In their study, they 

used large (30 mm) metal distal femoral 

augments to compensate for type 3 bone 

defects and observed no radiographic evi-

dence of loosening; no implants had been 

revised after a mean of 37 months. Patel et 

al. treated a total of 102 RTKA patients 

(type 2 defects) with metal augments and 

observed 92% survival at 11 years, with no 

significant complications, including fretting 

and loosening (29). Lee et al. followed up 

37 patients (39 knees) for more than 2 

years after revision of infected TKA using 

modular metal augments for bone defects 

and concluded that increased modularity 

can result in radiological stability (Lee et 

al., 2016). 

In the current series, a revised 

implant is used to close the defect in the 

medial part of the tibia. The clinical results 

obtained, the patient was able to walk 

normally, the pain disappeared and the 

symptoms of medial instability were 

reduced.  

Bone defects are commonly 

encountered during TKA, which still has no 

standard treatment to cure. Only manage-

ment of femoral and tibial bone defects is 

possible in some cases. The preference 

between different management systems 

depends on the patients and types of bone 

defects. Accurate diagnosis of bone defects 

and proper selection of treatment methods 

are necessary to improve the survival rate 

and construction stability. In this case, the 
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use of metal augmentation with revision 

implant give satisfactory results with clini-

cal outcome patient was able to walk 

normally, the pain disappeared and the 

symptoms of medial instability were 

reduced. 
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