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A
sia, the world’s largest con-

tinent, is home to 4.4 billion

people—a population whose

life expectancy is on the rise in many

Asian countries. Accordingly, the

number of TKAs performed in Asian

countries has rapidly increased [14].

Despite the generally successful results

of contemporary TKAs, many patients

remain dissatisfied with the perfor-

mance of their replaced knees [1, 8,

20]. The frustration may be even more

pronounced among Asian patients, as

their functional demands related to

a floor-based lifestyle are generally

greater than Western patients [7].

Furthermore, if Asian patients have

certain demographic and anatomical

characteristics known to affect clinical

outcomes, special strategies to accom

modate the unique nature of Asian

patients may be required for preoper-

ative patient counseling, prosthesis

design, surgical technique, and post-

operative rehabilitation. At the same

time, considering the wide variances

reported even within the same ethnic-

ity group [16, 18, 25], treating Asian

patients undergoing TKA similarly to

patients from the West may render

better outcomes in function and long-

evity, because the Western patient

population is generally a diverse group,

and treatment has evolved to best

accommodate this diversity.

To try to bring some clarity to this

topic, I have invited two experts on the

subject to have a conversation about

TKAs in Asian patients: Professor

Young Hoo (YH) Kim from the Joint

Reconstruction Center of Ewha Womans

University Seonam Hospital, in Seoul,

South Korea, and Shuichi Matsuda

MD, PhD from the Department

of Orthopaedic Surgery at Kyoto

University in Kyoto, Japan. Professor

YH Kim is well known for his sub-

stantial contribution to the orthopaedic

literature in many areas relating to

knee arthroplasty. Dr. Matsuda is

internationally recognized as a leading

knee surgeon with extensive work

across basic and clinical research..

Tae Kyun Kim MD, PhD: Let’s start

with preoperative counseling for Asian

patients. Professor Kim, you have done

a number of studies in the context of

simultaneous bilateral TKA, where the

patient serves as his or her own

internal control [10, 12]. Many of

these found no difference in functional

outcomes and longevity by implant
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type or surgical technique. As you

know, many Asian cultures have func-

tional demands associated with a

floor-based lifestyle; how does this

influence how you counsel patients in

advance of knee replacement?

Young Hoo Kim MD: The goal of

TKA is to relieve pain and functional

impairment resulting from articular

damage. Asian patients demand func-

tionally more than Westerners to

accommodate deep squatting and the

cross-legged yoga positon associated

with a floor-based lifestyle [22, 26].

Prior to surgery, I emphasize to my

patients that TKA is a salvage opera-

tion to improve pain and function of

the arthritic knee joint, and that they

might have some functional limita-

tions, including deep squatting and

sitting on the floor. Additionally, I

advise my patients to sit on a chair as

much as possible to avoid deep squat-

ting on the floor. Moreover, I remind

my patients that repeated deep squat-

ting and yoga positions may lead to

stretching of knee ligaments and could

potentially cause long-term instability

in the knee.

ShuichiMatsudaMD, PhD: Although

I am a bit doubtful of the role repeated

deep squatting plays in causing knee

joint instability, overall, I agree with

Prof. Kim’s opinion. Preoperatively,

I explain to my patients that TKA

can have pain relief and functional

improvement, but this surgery will not

turn an arthritic knee back into a

‘‘young healthy knee.’’ I also inform

my patients that they will have some

stiffness, and increasing ROM is

sometimes difficult to achieve. There-

fore, I advise the patients to change

from a floor-based lifestyle to chair-

and bed-based lifestyle.

Dr. TK Kim: Prof. Kim, you have

published multiple papers reporting no

clinical differences between standard

implants and high-flexion knee systems

[11, 12] or gender-specific knee

implants [10] in Asian patients. To

what degree might this be because

there simply is not much need for (or

benefit from) these implants, and to

what degree might your findings be a

function of the fact that these were

designed initially for (and based on the

anatomy of) Western patients?

Prof. YH Kim: Various factors could

influence the ROM of the knee after a

TKA. Posterior femoral translation has

been referred to as a major factor

affecting knee flexion. High-flexion

TKA was introduced to enhance knee

flexion and to facilitate tibiofemoral

articulation in Westerners with high

flexion. A gender-specific TKA has

been introduced to match the three

notable anatomic differences in the

Western female population: (1) A less

prominent anterior condyle, (2) an

increased quadriceps angle (Q-angle),

and (3) a reduced mediolateral to AP

aspect ratio. Although the design

characteristics of these high-flexion

and gender-specific femoral compo-

nents are intended to improve clinical

outcomes, we and other authors pre-

viously reported [9–11, 23, 24] no

difference in the ROM or in the clini-

cal and radiographic results between

these TKAs and the standard TKAs.

Many studies [3, 5, 6] have compared

the structure of the Asian knee (Ja-

panese, Chinese, Indian, and Korean) to

existing Western-designed total knee

implant systems. These anthropometric

studies have suggested that Western-

designed knee prostheses may not be

suitable for Asian knees. Therefore,

some researchers suggested that Asian

patients should have specially-designed

total knee prosthesis systems. However,

many previously published reports [9,

24] suggest that the Western-designed

total knee prosthesis functioned equally

or even better (including, ROM, knee

score, and revision rate) in Asian

patients than Westerners. I believe that

any type of Western or Asian manu-

factured TKA can accommodate subtle

differences in anthropometric knee

anatomy between Asian and Western-

ers, regardless of different culture,

gender, activity level, and ethnicity.

Dr. Matsuda: I think that most of the

high-flexion implants are not designed

to increase ROM, but rather, are

designed to decrease contact stresses in
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deep-knee flexion for improving long-

evity of the implants. I am not

surprised that postoperative ROM did

not improve with high-flexion impl

ants, but their effects should still be

assessed by investigating wear-related

problems in long-term followup

studies.

The advantages of gender-specific

implants are more difficult to evaluate.

Some research suggests that overhang

of the implants are related to knee

symptoms [3], but it is not well

understood whether or not undersizing

can jeopardize the fixation of the

implants. Classic scoring systems,

ROM, or survival rate would not be

suitable for evaluating the benefit

of gender-specific implants. Theoreti-

cally, gender-specific implants would

decrease overhang or undersizing.

Perhaps patient-oriented outcome mea-

surements such as the new Knee

Society score will show a benefit to

using these implants. I agree with Prof.

Kim’s opinion that Western-manufac-

tured TKA can accommodate subtle

differences in anthropometric knee

anatomy. Currently, total knee systems

cover a wide range of sizes, and the

sizing pitch (the increase in the

implants’ physical dimensions from

one size to the next) in most systems is

sufficiently small—generally, on the

order of a few millimeters—to meet

the needs of Asian patients. I believe

that sizing pitch is more important than

the development of new, ethnic-speci-

fic implants.

Dr. TK Kim: Several previous studies

reported that Asian patients seeking

TKA for their advanced osteoarthritic

knees present with different anatomi-

cal characteristics and deformity

patterns, for example, more severe

varus deformity and flexion contrac-

ture with yet well-preserved knee

flexion [3, 16]. To what degree should

the same surgical principles, namely,

creation of neutral limb alignment and

balanced gaps, be preserved? Or

should other approaches be used to try

to accommodate functional demands

that are specific to the Asian culture,

for example, to increase knee flexion

degree?

Dr. Matsuda: Generally, the strategies

we use to manage joint deformities in

Asian patients are not different from

those we use when treating other eth-

nic groups, but we should keep in mind

that Asian patients tend to have more-

severe bone and joint deformities, in

particular large varus-flexion contrac-

tures, tibial torsion, and lateral bowing

of the femur. In such patients, it is

difficult to achieve both neutral align-

ment and balanced gaps. If normal

ligamentous tension is preserved in

preoperative knees, recreating pre-OA

alignment, such as kinematic align-

ment, could be one of the reasonable

ways to achieve near normal

kinematics. In knees with severe varus

deformity, however, lateral soft tissues

are stretched out [21], and slight

undercorrection does not guarantee

normal soft-tissue balance. I believe

near-neutral alignment is important to

avoid abnormal knee motion under the

weight-bearing condition. Our recent

computer simulation study clearly

shows that varus malalignment rather

than lateral soft tissue laxity causes

lateral lift-off motion [15]. I recom-

mend that we aim for neutral align

ment even if this results in some lateral

laxity in patients with severe varus

knee deformity.

The next question is whether we

need special care to achieve neutral

alignment for Asian patients. I think

many issues should be considered. For

example, the tibia has more torsion in

Asian people compared to Western

population [19]. This would possibly

cause malposition of the extra-

medullary guide. Also, the proximal

part of the tibia has greater deformity

in Asian people although the midshaft

of the tibia is almost straight [27]. We

should carefully choose the entry point

of the intramedullary guide or set the

proximal end of the extramedullary

guide for the tibia. Simply choosing

the center of the articular surface

would result in varus alignment in

some patients. Lateral bowing of the

femur is another typical deformity in

Asian patient [16]. In patients with
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severe deformities, we may need

additional femoral osteotomy, either

simultaneous or staged, along with

TKA. Regarding the need for different

approaches to obtain more flexion after

TKA, although having the ability for

high-flexion activities may be impor-

tant in Asian cultures, I do not think

we have to execute different surgical

techniques.

Prof. YH Kim: Severe varus knee

deformities are associated with con-

tracted medial soft-tissue sleeves and

attenuated lateral soft-tissue sleeves.

Bony defects in varus knees can be

reconstituted by using a bone graft,

metal block, or metal sleeve. After a

reconstruction of bone defect, con-

tracted soft-tissue sleeves are released

until rectangular extension and flexion

gap are obtained using a spacer or

tensioner, and this will result in atten-

uated lateral soft-tissue sleeves rega

ining their tension. Therefore, we can

easily obtain the appropriate 5� to 6�
valgus alignment of the knee. Well-

balanced medial and lateral soft-tissue

sleeves of the knee can minimize lat-

eral lift-off knee motion.

I believe that excessive lateral

bowing of femur in Asian patients,

particularly in patients with a short

stature, is a compensation for their

narrow pelvis. Owing to have an

excessive lateral bowing, they can

avoid impingement of both knees

while they are walking. Therefore, an

intramedullary femoral jig system can

respect their unique anatomy and

obtain an appropriate alignment of

TKA in patients with excessive lateral

bowing.

Many Asian patients’ tibiae have

double bowing (one at proximal

metadiaphyseal junction and another

one at distal metadiaphyseal junction)

with some tibial torsion. In such

patients, the use of an intramedullary

tibial guide is somewhat difficult.

When using an extramedullary guide,

by following the line connecting the

medial one-third of tibial tubercle and

the second metatarsal bone, appropri-

ate coronal, sagittal and rotational

alignments of the tibial component of

TKA can be obtained.

In my experience, femoral and/or

tibial osteotomy is rarely necessary to

correct the deformity of tibia or femur

while performing TKA unless they

have a malunited fracture of femur or

tibia with severe deformity.

Dr. TK Kim: Although Asian patients

undergoing TKA are more likely to be

older, female, and perhaps less active

than those in Western populations,

their floor-based lifestyle, which calls

for high-flexion activities, may place

special demands on patients and

implants. How do you consider these

factors when counseling patients about

postoperative activities?

Dr. Matsuda: Some research sug-

gests that many Asian patients are not

interested in returning to sport after

knee replacement [2]. However, I

recommend patients do light sports

activities such as fast walking, swim-

ming, and riding a stationary bicycle. I

do believe that physical activity is

important for good health, and light

participation in sports is fine after knee

replacement, as I do not believe these

activities jeopardize the longevity of

the implants due to their relatively

light body weight. Generally, some

patients play golf and go hiking, but

few play tennis or other high-activity

sports in Japan. We should pay more

attention to bone quality because our

older female patients could potentially

have osteoporosis. We tend to cut less

bone, using a thinner insert so as not

to weaken the bone underneath the

implants for such patients. Improving

ROM is an important demand in Asian

countries. Although the lifestyle in

Japan has become more ‘‘Western-

ized,’’ many Japanese people want to

achieve deep flexion for activities of

daily living. Surgical techniques that

allow for proper patellar tracking and a

large enough flexion gap, while also

avoiding posterior impingement, are

important to achieve deep-knee flex-

ion. Debonding of the anterior flange

of the femoral component is another

important issue for the patients with

high-flexion after TKA. We should
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make an adequate bone bed for the

anterior flange of the femoral compo-

nent with proper cementing technique.

Furthermore, caution should be taken

to avoid anterior notching in knees

with severe femoral anterior bowing,

particularly when using computer

assisted navigation [4, 13, 17]. Post-

operative rehabilitation is also impo

rtant. Regarding implant design, ideal

designs and materials for post-cam

mechanisms have not been developed.

I allow the patients to perform squats

or deep-knee sitting when they have

good postoperative ROM. However, in

order to avoid high-stress situations, I

generally discourage routine kneeling

activities for patients with posterior-

stabilized implants. I think cruciate-

retaining implants are more suit-

able for kneeling activities..

Prof. YH Kim: I encourage all of my

patients to be as active as possible after

TKA, particularly in walking, bicy-

cling, swimming, and playing golf. I

discourage them from getting involved

in high-impact sports, heavy lifting,

prolonged squatting, mountain hiking,

and sitting on the floor in a yoga

position. Prolonged sitting on the floor

in a yoga position can potentially

stretch knee ligaments and may cause

late instability of TKAs, particularly in

posterior-stabilized TKAs.
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