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Abstract
Purpose Kashin-Beck disease (KBD) is an endemic osteoarthropathy, and the severe knee pain and functional limitations were
seriously affecting the quality of life in patients with end-stage KBD. We retrospectively evaluated the clinical outcomes and the
quality of life in KBD patients with total knee arthroplasty (TKA).
Methods A total of 22 subjects (25 knees) suffered KBD with severe knee pain and underwent primary TKA. Knee pain was
measured by visual analogue scale (VAS), and the knee function was evaluated by Knee Society Clinical Rating System Score
(KSS). KBD Quality of Life (KBDQOL) was used to evaluate the quality of life in KBD patients before and after TKA.
Results There were no major complications after TKA. The levels of VAS score were obviously deceased in post-operation than
that in pre-operation. The levels of KSS score were increased in one year after TKA compared with the pre-operative values, and
it maintained a higher level on three years after TKA. The average KBDQOL score level of each domain in pre-operation and one
and three years after TKA was increased accordingly. The average scores of physical function, activity limitation, support of
society, mental health, and general health in one year after TKAwere significantly higher than those in pre-operation.
Conclusions TKA can reduce knee pain, improve knee function, and improve the quality life in KBD patients. KBDQOL
questionnaire may be a promising instrument for assessing the quality life in KBD patients.
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Introduction

Kashin-Beck disease (KBD), commonly known as Bbig bone
disease^ in China, was first described in 1849 [1]. The inves-
tigating history of KBD was isolated by time, such as Russian

(1850–1950), Japanese (1905–1945), and Chinese (from 1950
until now) periods of investigation [1]. The changes of KBD
disease in China can be divided into three stages. In the first
stage, from 1949 to 1980s, this disease was prevalent in KBD
endemic areas. In the second stage, from 1990 to 2000, the
overall incidence of KBD was declining. In the third stage,
from 2000 to 2007, KBD had subsided in most of KBD en-
demic areas [2]. At present, cases of children with KBD in
China have been controlled in more than 80% in the endemic
areas according to clinical assessment and acceptance criteria
and in more than 90% according to X-ray diagnostic exami-
nation and testing standards [2]. Obviously, KBD in children
has been under control in China.

However, many adult KBD patients, who left in endemic
areas, were experiencing severe joint deformity, pain, move-
ment disorder, and lameness, so they cannot take care of
themselves. The patients can relieve pain by non-surgical
methods, such as non-steroidal anti-inflammatory drugs
(NSAIDs) [3], glucosamine, chondroitin sulfate, intra-
articular injection of hyaluronic acid [4], herbal medicines,
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and physical therapy. Operations such as arthroscopy are an
effective method. However, treatment of arthroscopy is dif-
ficult to improve in larger osteophytes and extensive carti-
lage injuries in the joint and cannot significantly increase
knee motion post-operatively. Therefore, joint replacement
is still the most effective method for the end-stage KBD
patients [5, 6] who suffered severe varus or valgus deformi-
ty, flexion deformity, and rotation mixed deformity in knee
joint. However, a rare study has been published to date on
joint replacement therapy in patients with end-stage KBD.
Just three studies had analyzed total knee arthroplasty
(TKA) [5, 7] and total hip replacement [6] in KBD patients,
respectively, and showed excellent clinical and radiographic
outcomes in short-term follow-up.

The quality of life in the patients is one of the key factors in
assessing the success of the operation. There are several
methods that have been used to assess the different dimen-
sions of health status in patients with osteoarthritis (OA) [8].
The Western Ontario and McMaster OA index (WOMAC)
and Lequesne index as a special measure of OA are mainly
focused on the impact of the physical function, physical symp-
toms, and disease, and it cannot reflect other aspects of quality
of life, such as psychological and social. The Medical
Outcomes Study 36-Item Short-From Health Survey (SF-36)
and EuroQol five-dimensional (EQ-5D) have been widely
used in studies of OA patients but are less sensitive to measure
the results of specific disease intervention [9]. Most of KBD
patients cannot understand the mean of some items in these
questionnaires, because those patients come from remote
mountainous areas and had low level of education and low
understanding ability. Then, our team developed a new, sim-
ple, practical, 28-item instrument KBD Quality of Life
(KBDQOL) that can capture KBD characteristics, satisfy the
psychometric properties required for use in clinical trials and
observational studies, and is easy to understand. However, in
clinical practice, this new questionnaire has not been applied
to evaluate the disease-specific quality of life in KBD patients
before and after TKA surgery.

In this study, we tried to retrospectively analyze the clinical
outcomes of 22 KBD patients who suffered severe OA in knee
joint and underwent TKA surgery (25 knees) and to examine
the quality of life in KBD patients before and after TKA sur-
gery by a new first KBD-specific quality of life instrument of
KBDQOL.

Methods

Patients

A total of 22 subjects (25 knees), who suffered end-stage
KBD and severe knee pain, were retrospectively enrolled in
this study between January 2007 and January 2016. All these

subjects underwent operation of primary TKA and were re-
cruited from the Department of Orthopedics, Shaanxi
Provincial People’s Hospital, Xi’an, China.

The clinical diagnosis of KBD

KBD was diagnosed according to the clinical criteria [10].

Surgical technique

The same senior surgeon performed all operations. All the
operations were performed through a standard midline inci-
sion and a medial parapatellar approach with patellar eversion
in knee joint and using a cemented posterostabilized total knee
prostheses (Chunli, Beijing, China).

Rehabilitation program for knee function

Passive knee joint exercises and full weight-bearing walking
were started at two days post-surgery, when the drain was
removed, and usually, most patients could passively achieve
90° flexion at this time. The knee active flexion was greater
than 100° on the 14th post-operative day, when the patients
could be discharged.

Outcome measures

The clinical evaluation and the radiological assessment were
performed, and the data were collected from each patient at
pre-operation, two weeks, one month, three months, six months,
one year, two years, and three years after surgery. Subsequently,
the patients were followed up once a year. Two independent
investigators, who were not involved in the surgery, measured
the pre-operative and post-operative assessments and to reduce
observation bias.

Knee pain was measured on a visual analogue scale (VAS).
Knee Society Clinical Rating System Score (KSS) was
assessed as a functional evaluation.

KBDQOL was used to evaluate the disease-specific quality
of life in KBD patients before and after surgery. TheKBDQOL
questionnaire demonstrated evidence of content validity, inter-
nal consistency, reliability, and construct validity, and it pro-
vides an objective tool for assessing quality of life of KBD [8].

The KBDQOL questionnaire is used to assess the patients’
condition in the last month. KBDQOL instrument have 28
items and six domains, and its brief content is the following:
physical function (seven items), activity limitation (five items),
support of society (four items), economics (three items), mental
health (five items), and general health (four items) [8]. Each
item has five options, and all items have a score of 1 to 5. We
calculate the average score of each domain as follows: the av-
erage score of physical function = (Q1.1 + Q1.2 + Q1.3 +
Q2.1 +Q2.2 +Q2.3 +Q3.4) / 7, the average score of activity

324 International Orthopaedics (SICOT) (2019) 43:323–331



limitation = (Q1.4 +Q1.5 +Q1.6 +Q1.7 +Q1.8) / 5, the aver-
age score of support of society = (Q4.2 + Q5.5 + Q5.6 +
Q5.8) / 4, the average score of economics = (Q6.1 + Q6.2 +
Q6.3) / 3, the average score of mental health = (Q4.1 +
Q4.4 +Q4.5 +Q4.6 +Q5.4) / 5, and the average score of gen-
eral health = (Q7.1 + Q7.2 + Q7.3 + Q7.4) / 4. We compared
the average score of each domain in pre-operation with that in
post-operation, and 5 is the best average score. For the detailed
instruction of KBDQOL, see Table 1 and reference [8].

Statistical analysis

Demographic characteristics and clinical features were
expressed as means with standard deviations (SD) or as abso-
lute numbers. Categorical variables were analyzed by chi-

square test (χ2). Continuous variables with normal distribu-
tion were analyzed by t test. Comparing between pre-
operation and post-operation, VAS score, KSS score, knee
joint activity, and varus/valgus deformities of the joints were
analyzed by a paired samples t test. A two-sided P value of
less than 0.05 was considered statistically significant.

Results

Baseline characteristics of the study population

The study population consisting of seven males and 15 fe-
males (25 knees), with a mean age of 57.55 ± 7.49 years, were
diagnosed with KBD and underwent TKA. The detailed data

Table 1 The KBDQOL questionnaire

Abbreviated item content of KBDQOL (in the past 1 month) Alternative answer and score

1 2 3 4 5

1 Going up or down one step of stairs (Q1.1) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

2 Kneeling down (Q1.2) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

3 Bending down (Q1.3) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

4 Walking 1 km (Q1.4) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

5 Walking 100 m (Q1.5) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

6 Dressing yourself (Q1.6) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

7 Doing heavy labor such as farm work (Q1.7) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

8 Doing light labor such as cooking (Q1.8) Absolutely can’t Very difficult Medium difficulty A little difficult No difficulty

9 Pain in joints (Q2.1) Every day 21d-29d 11d-20d 1d-10d 0d

10 Duration of taking pain killer in days (Q2.2) Every day 21d-29d 11d-20d 1d-10d 0d

11 Morning stiffness (Q2.3) Every day 21d-29d 11d-20d 1d-10d 0d

12 Frequency of sleeplessness (Q3.4) Every day 21d-29d 11d-20d 1d-10d 0d

13 Feel happy (Q4.1) Always Often Sometimes Occasionally No

14 Feel contribution to family duty (Q4.2) Always Often Sometimes Occasionally No

15 Feel yourself is a burden to others (Q4.4) Always Often Sometimes Occasionally No

16 Feel blue mood (Q4.5) Always Often Sometimes Occasionally No

17 Feel embarrassed about bodily appearance Q4.6 Always Often Sometimes Occasionally No

18 Feel that no one take care of you (Q5.4) Always Often Sometimes Occasionally No

19 Feel supported by your family (Q5.5) Always Often Sometimes Occasionally No

20 Hang out, chat with neighbors (Q5.6) Always Often Sometimes Occasionally No

21 Have someone help you when you need (Q5.8) Always Often Sometimes Occasionally No

22 Economy difficult Q6.1 Always Often Sometimes Occasionally No

23 Borrow money Q6.2 Always Often Sometimes Occasionally No

24 Can’t afford treating disease Q6.3 Always Often Sometimes Occasionally No

25 In general, how about your health? (Q7.1) Very poor Poor Just so so Good Very good

26 Compared to the same age and gender people,
how about your health? (Q7.2)

Much worse Worse Same A little better Much better

27 Compared to 1 month ago, how about your
health? (Q7.3)

Much worse Worse Same A little better Much better

28 In general, how satisfied are you with your
quality of life (Q7.4)

Very dissatisfied Not satisfied Just so so Satisfaction Very satisfied

KBDQOL KBD Quality of Life, Q question
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of patients’ demographic characteristics and clinical features
were listed in Table 2. There were no serious complications
such as periprosthetic joint infection, deep vein thrombosis,
pulmonary thromboembolism, common peroneal nerve inju-
ry, and fracture that occurred in patients. All prosthesis com-
ponents were well fixed and no loosening was found in pa-
tients (Figs. 1 and 2).

VAS score levels in pre-operation and post-operation

Baseline VAS score levels in these patients were observed in
pre-operation, and the mean VAS scores in all patients were
6.79 ± 1.40. The levels of VAS score were significantly de-
ceased on two weeks (3.71 ± 1.13) and three months after
TKA (2.27 ± 1.17). The VAS score continues to decline within
six months after TKA (2.0 ± 0.89) and maintain a low level on
one year (1.80 ± 0.72), two years (1.64 ± 0.51), and three years
(1.86 ± 0.59) after TKA. The changes of VAS score levels on a
longitudinal basis in every patient were summarized in Fig. 3.

KSS score levels in pre-operation and post-operation

The patients’ knee function was assessed by KSS (Fig. 4). The
results highlighted that the level of KNEE score on 1 year after
TKA (83.40 ± 10.89) was significantly higher than that in pre-
operation (51.36 ± 24.32, P < 0.001). At the same result, the
level of FUNCTION score at one year after TKA (78.60 ±
10.95) was also higher than that in pre-operation (52.40 ±
22.64, P < 0.001). There were no statistical differences in
KNEE score between one and three years (91.5 ± 6.35) after
TKA, (P = 0.104), and the levels of FUNCTION score at three
years (89.17 ± 7.93) after TKAwere significantly higher than
those at one year after TKA (P = 0.002).

Varus/valgus deformities and range of motion
of the knee in pre-operation and post-operation

The changes of the range of motion and degree of varus/
valgus in patients’ knee joints were evaluated in pre-
operation and post-operation (Table 3). We only compared

Table 2 Demographic characteristics and clinical features of the
patients

Demographic characteristics and clinical features Patients

Gender, n (%)

Male 7 (31.82)

Female 15 (68.18)

Age (years) 57.55 ± 7.49

Side, n (%)

Right 11 (44.0)

Left 14 (56.0)

Body mass index, kg/m2 23.32 ± 2.05

Varus/valgus deformities

Varus, n (%)
Valgus, n (%)

21(84)
4(16)

Grade of KBD, n (%)

Grade I 13 (59.09)

Grade II 6 (27.27)

Grade III 3(13.64)

Length of hospitalization, days
Drainage volume, mL
Receiving a haemostatic regimen (12 patients)
No haemostasis regimen (10 patients)a

18.3 ± 3.4
432.0 ± 202.4
255.0 ± 80.4
595.4 ± 125.6

Blood transfusion, milliliter
Receiving a haemostatic regimen (12 patients)
No haemostasis regimen (10 patients)a

384.0 ± 336.3
100 ± 180.9
646.2 ± 202.5

Surgery length, h 147.76 ± 56.13

Duration of follow-up, months 44.7 ± 30.3

a Receiving a haemostatic regimen: tranexamic acid was administered
intravenously 10 min before the operation started. No haemostasis regi-
men (10 patients) compared with receiving a haemostatic regimen (12
patients), P < 0.001

Fig. 1 A 45-year-old man who suffered from end-stage KBD and severe
knee pain and underwent the operation of primary TKA. This case was
introduced in our previous article [11] and needs to be supplemented in
this article. This patient was characterized by a small pre-operative fem-
oral condyle and tibial plateau (a). Conventional prosthesis cannot be
used, thus the prosthesis need customization. The patient accepted right
knee TKA (b). The post-operative position of the prosthesis was good.
There was no loosening and the limb alignments had been improved
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the data results in post-operation with that in one year after
TKA. The extension in pre-operation (12.08° ± 11.30°) was
significantly higher than that in one year after TKA (3.04° ±
2.79°, P < 0.001). The flexion and range of motion in one year
after TKA (113.60° ± 14.55° and 110.56° ± 15.58°, respec-
tively) were significantly increased than that in pre-operation
(100.60° ± 22.97° and 88.52° ± 32.11°, respectively, P <
0.001). The degree of varus or valgus in one year after TKA

(1.71° ± 2.31° and 3.75° ± 2.5°, respectively) was significant-
ly lower than that in pre-operation (10.00° ± 9.08° and 18.00°
± 5.72°, respectively, P < 0.001 and P = 0.007).

KBDQOL questionnaire in pre-operation
and post-operation

The disease-specific quality of life in KBD patients was fur-
ther assessed by KBDQOL questionnaire before and after sur-
gery. The changes of the average score of each domain on a
longitudinal basis in every patient were summarized in
Fig. 5a–c, g–i. We found that the average score of physical
function (4.33 ± 0.55), activity limitation (4.60 ± 0.55), sup-
port of society (3.66 ± 0.43), mental health (3.94 ± 0.46), and
general health (3.27 ± 0.58) in one year after TKAwas signif-
icantly higher than that in pre-operation (2.57 ± 0.76, 4.23 ±
0.61, 3.22 ± 0.47, 2.65 ± 0.74, and 1.92 ± 0.44, respectively,
P < 0.001, Fig. 5d–f, k, l), except for the average score of
economics (pre-operation = 3.71 ± 1.08, 1 year after TKA =
3.76 ± 1.00, P = 0.378, Fig. 5j). Three years after TKA, only
the average scores of physical function (4.73 ± 0.22) and men-
tal health (4.28 ± 0.30) were significantly higher than that in
one year after TKA (P = 0.037 and P = 0.039, respectively,
Fig. 5d, k); however, the average scores of the other domains
such as activity limitation (4.82 ± 0.22), support of society
(3.95 ± 0.23), economics (3.83 ± 0.86), and general health
(3.50 ± 0.47) were not statistically different with that in
one year after TKA (P > 0.05, Fig. 5e, f, j, l).

Fig. 2 A 59-year-old man who
suffered from end-stage KBD and
severe knee pain and underwent
the primary TKA operation. This
patient was characterized by me-
dial tibia plate pre-operative lip-
like bone abrasion and severe
joint narrowing (a, c, and d). Five
years after surgery, all prosthesis
components were well fixed and
no loosening was found in this
patient (b, e, and f)

Fig. 3 Changes of VAS score levels on a longitudinal basis in every
patient. High VAS score levels in these patients were observed in pre-
operation, and the levels of VAS score were obviously decreased 2 weeks
and 3months after TKA. TheVAS score levels were continually deceased
6 months after TKA and maintained a low level 1, 2, and 3 years after
TKA. VAS visual analogue scale, TKA total knee arthroplasty
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Discussion

In this article, we respectively evaluated the clinical outcomes
of TKA in adult KBD patients who suffered severe knee OA,
and the results highlighted that TKA can reduce knee pain,
improve knee function, correct the deformities of knees, and
improve the quality life in KBD patients. Another important
point is that this study was the first clinical evaluation, to our
knowledge, to examine the quality of life in KBD patients
before and after TKA surgery by a new KBD-specific quality
of life instrument KBDQOL. Our data made KBDQOL

questionnaire a promising and elegant instrument for
assessing the quality life in KBD patients who underwent
TKA.

KBD is a chronic, deformable, endemic osteoarthropathy,
and it is mainly prevalent in some areas of China, Russia, and
North Korea [12]. The disease occurs in childhood and usually
continues to progress, and it can cause joint pain, morning
stiffness, and enlarged and shortened fingers, which are the
primary symptoms of KBD. In the later stages of adulthood,
KBD is characterized with deformed and enlarged joints and
limited motion in the extremities [13]. The clinical symptoms
mainly involve multi-joint pain, usually the shoulder, elbow,
wrist, hip, knee, ankle, and interphalangeal joint [14].

The knee joint is often affected by the KBD disease with an
estimated incidence of approximately 93%. Knee pain and
functional limitations are the main factors which impact on
adult KBD patients’ daily life and work [14].

Without effective treatments, most of KBD patients will
partly or completely lose their work and self-care abilities
[15]. Therefore, relieving knee pain, reducing functional dis-
ability, and correcting the deformity are important aims for the
treatment of adult KBD patients. The treatment of end-stage
KBD remains a significant clinical challenge, and clinical data
are lacking. Compared with OA, although KBD has a differ-
ent aetiology, adult KBD lead to a similar pathological out-
come that result in a secondary chronic osteoarthropathy, and
the common clinical symptoms are joint pain, deformity, and
severe dysfunction in the end-stage [16]. Therefore, the cur-
rent KBD treatments are derived from the experiences in OA
treatment.

As early as 2001, our research team tried to relieve knee
pain in KBD patients by arthroscopic debridement [17–19].
Our results showed that the arthroscopic debridement cannot
only reduce the short-term knee pain but also effectively main-
tain long-term effect in patients with KBD. However, the

Fig. 4 KSS score levels in pre-operation and after TKA. The levels of
KNEE score were increased 1 year after TKA (83.40 ± 10.89), compared
with the pre-operative values (51.36 ± 24.32) and it maintained a higher
level three years (91.5 ± 6.35) after TKA. The level of FUNCTION score

in pre-operation (52.40 ± 22.64), one year (78.60 ± 10.95), and three years
(89.17 ± 7.93) after TKA increased accordingly. KSS Knee Society
Clinical Rating System Score, Preop. Pre-operation, TKA total knee
arthroplasty

Table 3 The changes of the range of motion and degree of varus/valgus
in pre-operation and post-operation

n Mean (°) SD (°) P values

Extension

Pre-op. 25 12.08 11.30

1 year 25 3.04 2.79 < 0.001

Flexion

Pre-op. 25 100.60 22.97

1 year 25 113.60 14.55 < 0.001

Range of motion

Pre-op. 25 88.52 32.11

1 year 25 110.56 15.58 < 0.001

Varus

Pre-op. 21 10.00 9.08

1 year 21 1.71 2.31 < 0.001

Valgus

Pre-op. 4 18.00 5.72

1 year 4 3.75 2.50 0.007

P values, 1 year after TKA compared with pre-operation

Pre-op. pre-operation, SD standard deviations
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candidates for arthroscopic debridement were those with
Kellgren-Lawrence grade I to III, and the patients with
Kellgren-Lawrence grade IV, varus deformity, valgus defor-
mity, and ligament injuries were excluded. Liu et al. [16] re-
ported that osteotomy with impaction could correct the initial
varus deformity and improve the function of knee joints in
KBD patients, but it is not suitable for KBD patients with
severe articular cartilage degeneration.

Therefore, the conventional methods cannot provide suffi-
cient effect for patients who suffered advanced KBD, severe
varus or valgus deformity, flexion deformity, and rotation
mixed deformity in knee joints [7]. TKA is the most effective
surgical procedure for improving physical function and reliev-
ing knee pain in patients who have severe OA of the knee [20].
We chose elderly KBD patients with pathologic lower limb
mechanical axis, severe deformities, and severe articular

Fig. 5 The levels of KBDQOL questionnaire in pre-operation and after
TKA. Changes of the average score level of each domain on a longitudi-
nal basis in every patient were summarized in a, b, c, g, h, and i, and in
most of patients, the average score level of each domain in pre-operation,
1 year, and 3 years after TKA increased accordingly. The average scores
of physical function, activity limitation, support of society, mental health,
and general health 1 year after TKAwere significantly higher than that in
pre-operation (d, e, f, k, and l), but there were no statistical differences

between the average score of economics in 1 year after TKA and those in
pre-operation. Three years after TKA, the average scores of physical
function and mental health were significantly higher than that in 1 year
after TKA (d, k); however, the average scores of the other domains such
as activity limitation, support of society, economics, and general health
were not statistically different with that in 1 year after TKA (e, f, j, l).
KBDQOL Kashin-Beck Disease Quality of Life, Preop. Pre-operation,
TKA total knee arthroplasty
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cartilage degeneration in knee joints to evaluate the efficacy of
TKA for the treatment.

There were two reports that demonstrated better clinical and
functional outcomes in patients with advanced KBD of the knee
by a short-term follow-up. A previous study by Yang et al. [7]
reported a favourable outcome in 23 KBD patients (27 knees)
who underwent primary TKA. In this study, no radiographic
evidence of loosening, sinking, or fracture in component posi-
tioningwas found, and the average of hospital for special surgery
knee score (HSS) after surgery was significantly higher than that
before surgery. A recent study by Tang et al. [5] reported 15
KBD patients (18 knees) who received TKA treatment by aver-
age 32-month follow-up. In this study, the VAS score at the final
follow-up (after surgery) was significantly decreased than that
before surgery, and the HSS score at the final follow-up was
significantly increased than that before surgery. In our research,
the patients were followed up for an average of 44.7 ±
30.3months. Similarlywith the above two researches, our results
showed that TKA had significantly relieved knee pain and im-
proved the quality of life of KBD patients who had severe OA.

However, we found that the efficacy of TKA in KBD pa-
tients was worse than that in OA patients. There are several
reasons. Firstly, most of the adult KBD patients suffered mul-
tiple joint damage [21], such as knees, ankles, elbows, hips,
and hands, affecting health status and quality of life in patients
after surgery. In our study of 19 patients, hip, ankle, elbow, or
hand joint damage is involved. Secondly, most of the adult
KBD patients suffered more severe muscle atrophy, genu
valgum, flexion deformity, and bone defects, which make op-
eration more difficult and causing insufficient efficacy.
Thirdly, the postoperative rehabilitation exercise is an impor-
tant contributing factor for excellent results [22].

The quality of life in KBD patients was measured by the
KBDQOL questionnaire that is the first disease-specific qual-
ity of life instrument for KBD patients. In this study, we found
that the average score of physical function, activity limitation,
support of society, mental health, and general health in one
year after TKAwas significantly higher than that in pre-oper-
ation, and the average score of physical function and mental
health in three years after TKAwas significantly higher than
that in one year after TKA. The results proved that TKA can
improve the quality of life in KBD patients. However, the
domains of economics were not sensitive to the change be-
tween pre-operation and post-operation. In fact, the patients’
economic situation was not improved after surgery. Therefore,
the average scores of economics were not statistically different
between pre-operation and one year after TKA.

We started to use haemostatic drugs to control blood loss
and reduce post-operative blood transfusion since 2014. The
intra-operative haemostatic regimen was implemented on 12
patients who had lower levels of drainage volume and blood
transfusion than other ten patients who did not received any
haemostatic regimen.

Our study has potential limitations. Our results were ob-
tained from a single centre. The sample size was relatively
small. Because most of patients with KBD were located in
economically backward and remote mountain areas, the pa-
tient’s economic situation is poor. Although there were many
patients with KBD, only a few patients can afford hospitali-
zation costs and accepted the operation of TKA. Large scale
multicentre studies need to be performed to further support
our findings.

Conclusions

The results demonstrate that TKA can reduce knee pain, im-
prove knee function, correct knee deformities, and make a
satisfied quality of life in KBD patients. Our data made
KBDQOL questionnaire a promising and elegant instrument
for assessing the quality life in KBD patients with TKA.
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