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Background: Increasingly, patient satisfaction after total knee arthroplasty (TKA) is being recognized as an important measure of 
health-care quality in osteoarthritis (OA) patients. But satisfaction after TKA has not yet been reported in Kashin-Beck disease (KBD). 
We aim to examine satisfaction and clinical efficacy of TKA in the treatment of OA and KBD.
Methods: Retrospectively review of 37 KBD patients (45 knees) and 52 OA patients (58 knees) who underwent TKA from 
January 2015 to January 2017. Data of outcome measures such as Knee Society knee score (KSKS) and function score (KSFS), 
Western Ontario and McMaster Universities Arthritis Index (WOMAC), and radiographic evaluation were collected preoperatively and 
during the last follow-up. Satisfaction was compared using the 2011 Knee Society Scoring System.
Results: There were no differences in age, gender, BMI and Follow-up time. KBD patients had significantly worse preoperative range 
of motion, KSKS, and mechanical lateral distal femoral angle (mLDFA) compared with OA patients (P < 0.05). At the last follow-up, 
the KSKS, KSFS, WOMAC score, and radiographic parameters of all patients significantly improved (P < 0.05), but the satisfaction 
was higher in KBD patients than in OA (P < 0.05). Further analysis showed that KSFS, WOMAC total, pain, stiffness, and function 
scores were significantly worse for KBD (P < 0.05).
Conclusion: Patient satisfaction was greater but clinical outcomes were inferior in KBD than in OA. This study also demonstrated 
that TKA is an effective surgical procedure for KBD, but how to improve functional outcomes needs to be further studied.
Keywords: Kashin-Beck disease, osteoarthritis, total knee arthroplasty, satisfaction

Introduction
Kashin-Beck disease (KBD) is an endemic, deformable and progressively symmetrical joint disease, which is often 
affected in the knee. The severe knee pain and functional limitations can seriously affecting the quality of life in patients 
with late-stage KBD.1,2 Total knee arthroplasty (TKA) is an effective surgical procedure which relieving pain, re-aligning 
the lower limb, increasing the range of motion, and improving the function and quality of daily life for late-stage KBD 
and osteoarthritis (OA).3,4 With aging, the number of TKA procedures performed continues to increase year on year.5 

However, overall assessments of previous TKA focus on successful and comparable physician-assessed objective clinical 
outcomes and longevity.6

Increasingly, patient satisfaction is increasingly being accepted as an essential part of postoperative outcome 
assessments. Satisfaction with TKA likely extends beyond physician-assessed objective clinical outcomes, but rather 
relates to other factors, such as expectations.7,8 Among patients undergoing TKA, patient dissatisfaction rates of 10–20% 
have been consistently reported.9,10 Many factors, to date, such as age, persistent pain, functional limitation, lower 
preoperative quality of life and expectations, and postoperative complications are possible reasons for patient 
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dissatisfaction after TKA.11 However, most studies were derived from OA patients, and the KBD patient satisfaction 
after TKA remains to be investigated. Therefore, it remains unclear whether satisfaction and clinical outcome of TKA 
performed in KBD and OA patients is the same or not. Due to the pathogenesis difference between KBD and OA in 
many aspects, there may be differences in postoperative satisfaction and clinical outcomes in TKA.

In this study, we retrospectively reviewed a prospectively maintained database case-matched cohort to examine 
satisfaction and clinical efficacy of TKA in the treatment of OA and KBD.

Materials and Methods
Patients
This was an IRB-approved retrospective study by Xi’an Honghui Hospital, and written informed consent was obtained. 
The eligibility criteria were as follows: (a) diagnosed KBD or OA, according to the clinical criteria,12,13 (b) patients who 
had late-stage KBD or OA and severe knee pain, (c) had a Kellgren–Lawrence radiographic classification of more than 
III in knee,14 and (d) follow-up time more than 2 years. The exclusion criteria were as follows: (a) had any abnormal 
vital signs affecting the joint, (b) patients with other knee diseases, such as rheumatoid arthritis, post trauma of knee, 
and metabolic bone disorders, and (c) patients with other joints involvement in the lower extremity, such as hip and 
ankle.

Surgical Technique
All TKAs were performed by the same senior surgeon. After admission, patient education, and pre-operative evalua-
tions were performed. Under general anaesthesia, a standard midline incision and medial parapatellar approach were 
routinely adopted, and intra-articular osteophytes and soft tissues were subsequently removed. The distal femoral and 
proximal tibial plateau resections were, respectively, made using an intramedullary alignment and extramedullary 
guide system. Intraoperatively, we obtained a relatively accurate mechanical axis and osteotomy plane of the lower 
extremity using double calibration of the tibial anterior crest and tendon. Soft-tissue balance was adjusted to achieve 
optimum knee kinematics. The implant used was a cemented postero-stabilized total knee prosthesis (United 
Orthopedic, Taipei, Taiwan). After prosthesis installation, the wound was sutured in the flexed position without 
drainage.

Post-Operative Rehabilitation Protocol
Oral NSAIDs were routinely administered for postoperative pain relief. All patients underwent pressure dressing and 
cryotherapy for 24 hours. The CPM machine was used after two days postoperatively. Guided active functional exercises 
were gradually increased. Post-operative radiography was performed before discharge and at the final follow-up. After 
discharge, patients continued to undergo rehabilitation programs to progressively re-establish muscle strength and 
balance. All postoperative rehabilitations were administered by the same physiotherapist.

Outcome Assessment
The demographic characteristics, such as age, gender, BMI, follow-up time, and the patient-reported outcome measures, 
such as the Knee Society knee score (KSKS) and function score (KSFS), and Western Ontario and McMaster 
Universities osteoarthritis index (WOMAC) were collected and assessed by an independent observer at preoperation 
and final follow-up. Satisfaction scores of the 2011 Knee Society Scoring System were compared at the final follow-up. 
The satisfaction sub-scale consisted of five items scored from 0 to 5 points, with a maximum score of 40 points. We 
adopted criteria of Van Onsem to define a total score >20 as satisfactory.15

Radiological Evaluation
All radiological parameters were measured on standing full-leg radiographs before and at the final follow-up. The hip- 
knee-ankle (HKA), mechanical lateral distal femoral angle (mLDFA), and mechanical medial proximal tibial angle 
(mMPTA) were assessed by an experienced observer.
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Statistical Analysis
The data were analysed using SPSS (version 22.0; SPSS, Inc., Chicago, IL, USA). The distributions of variables were 
tested with the Kolmogorov–Smirnov test. Normally distributed continuous data were expressed as means ± standard 
deviations, and assessed using a t-test. Categorised data were expressed as rates, and the Pearson’s χ2 test was used. 
Statistical significance was set at P < 0.05.

Results
Baseline Characteristics
A total of 37 KBD patients (45 knees) and 52 OA patients (58 knees) treated with TKA were enrolled from January 2015 
to January 2017. All patients were followed more than 2 years. The average follow-up time for KBD was 44.18±7.58 
months and for OA was 42.84±6.59 months. Preoperatively, there were no differences in age, gender, BMI and follow-up 
time (P > 0.05) (Table 1).

Clinical Evaluation
The KSKS, KSFS, and WOMAC score were significantly improved in all patients at the last follow-up (P < 0.05). At 
baseline, KBD had significantly worse preoperative range of motion (ROM) and KSKS (P < 0.05), but at the final 
follow-up, the ROM and KSKS were equivalent for both groups (P > 0.05) (Table 2).

At the final follow-up, the satisfaction score of KBD patients was noticeably better than that in OA patients (P < 
0.05). However, further analysis showed that the KSFS, and WOMAC total, WOMAC pain, WOMAC stiffness, and 
WOMAC function scores were significantly worse in KBD patients than in OA patients (P < 0.05) (Table 3).

Radiographic Assessment
Postoperative radiography revealed that lower limb alignment was significantly improved, and prosthesis components 
were well-fixed. At preoperation, except for the mLDFA (KBD, 92.16 ± 2.60; OA, 90.85 ± 2.12; P < 0.05), there were no 
statistically significant differences between the two groups. At the final follow-up, HKA, mLDFA, and mMPTA 
significantly improved (P < 0.05), with no difference between the two groups (Table 4).

Table 2 Preoperative and Postoperative Variables for ROM, KSKS, 
KSFS, and WOMAC

KBD OA P-value

ROM Pre-op 81.00±28.13 92.16±23.72 0.031#

Final follow-up 110.33±10.36* 111.98±9.46* 0.402
KSKS Pre-op 12.31±11.45 21.41±16.31 0.002#

Final follow-up 93.38±3.97* 94.60±3.95* 0.123

KSFS Pre-op 39.11±17.46 42.15±15.48 0.352
Final follow-up 85.11±11.79* 89.74±10.45* 0.067

WOMAC Pre-op 44.78±11.84 44.14±11.86 0.786

Final follow-up 5.16±3.95* 3.33±3.62* 0.074

Notes: *There is significant difference between pre-operation and final follow-up  
(P < 0.05). #There is significant difference between KBD and OA (P < 0.05).

Table 1 Demographic Characteristics of Patients

KBD OA P-value

No. of patients 45 58 -
Age (y) 62.27±7.41 64.86±7.76 0.089

Gender (male %) 29.31 24.44 0.582

BMI (kg/m2) 23.89±2.61 24.63±2.32 0.134
Follow-up (months) 44.18±7.58 42.84±6.59 0.343
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Discussion
Recent researches indicated that KBD patients could achieve excellent clinical outcomes after TKA and no longer lag 
behind OA at the follow-up, despite having different pathogenesis in many aspects.16 Patient satisfaction is increasingly 
gaining significance as a quality metric in today’s healthcare environment, and the rates of OA patient after TKA have 
ranged from 80% to 93%.8,17 However, it is still unclear whether the satisfaction of TKA performed in KBD patients and 
OA patients is the same or not. In this study, we retrospectively evaluated the efficacy and satisfaction of TKA in the 
treatment of OA and KBD, and revealed that KBD patients achieve better satisfaction but lower functional activities as 
compared to OA patients after TKA. In this study, we found that the satisfaction score of patients in the KBD group was 
significantly higher than that in the OA group. Patient satisfaction with TKA likely extends beyond physician-assessed 
objective clinical outcomes, but rather relates to other factors such as age, persistent pain, functional limitation, lower 
pre-operative quality of life and preoperative expectations.18 To the best of our knowledge, only a few studies have 
investigated the clinical efficacy of KBD after TKA and compared with OA. Liu. et al16 reported that despite worse pre- 
operative function in KBD, the clinical efficacy was quite similar to OA at the final follow-up. Jin. et al19 and Ling. 
et al20 indicated that the pain and function were significantly improved in KBD, but the clinical efficacy was still poor 
compared with OA. However, it is still unclear whether satisfaction with TKA performed in KBD and OA patients is the 
same or not. In our study, KBD patients achieve greater satisfaction than that in the OA patients. Marked alleviation of 
pain and clinical efficacy after KBD TKA might be contributed to the satisfaction. Poor pre-operative status in KBD is 
closely associated with worse pain and function, because it has a long course of disease. KBD more commonly occurred 
in childhood and progressively aggravated, and might be involved multiple joint damage.21 In addition, previous studies 
have revealed that knee pain in OA patients probably involved central sensitization.22 In contrast, nociceptive pain in 
KBD patients possibly involved synovial inflammation, and the prevalence of central sensitization of pain was low, 
which may be related to greater satisfaction than that in the OA patients.

At the final follow-up, the KSFS and WOMAC total, pain, stiffness, and function scores were significantly worse in 
KBD patients than in OA patients. There are severe reasons may contribute to the outcome of KBD after TKA. First, 
KBD is a deformable and systematic disease that mainly involves multiple joints, such as the shoulder, elbow, wrist, hip, 

Table 3 Postoperative Variables for Satisfaction and Function

KBD OA T P-value

Satisfaction 34.09±5.75 29.90±7.21 3.190 0.002*
KSKS 93.38±3.97 94.60±3.95 −1.557 0.123

KSFS 85.11±11.79 89.74±10.45 −2.108 0.037*

WOMAC Total 5.16±3.95 3.33±3.62 2.443 0.016*
WOMAC Pain 0.98±0.89 0.60±0.75 2.316 0.023*

WOMAC Stiffness 0.67±0.74 0.24±0.51 3.462 0.001*

WOMAC Function 3.69±2.85 1.48±1.79 4.802 <0.001*

Note: *There is significant difference between KBD and OA (P < 0.05).

Table 4 Radiographic Outcomes

KBD OA P-value

HKA Pre-op 172.81±8.14 174.36±7.43 0.316

Final follow-up 179.07±1.34* 178.35±2.72* 0.106
mLDFA Pre-op 92.16±2.60 90.85±2.12 0.006#

Final follow-up 88.45±1.67* 88.85±1.10* 0.149
mMPTA Pre-op 82.87±2.43 83.46±3.05 0.295

Final follow-up 88.06±1.79* 87.52±1.88* 0.142

Notes: *There is significant difference between pre-operation and final follow-up (P < 
0.05). #There is significant difference between KBD and OA (P < 0.05).
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knee, ankle, and interphalangeal joints. Although the knee is the most commonly affected, with an incidence of 
approximately 93%,1,23 TKA alone cannot solve all joint problems in patients. In contrast, OA has been defined as 
a “wear and tear” disease, which is characterized by the degradation of articular cartilage and involved in partly joints.24 

Second, with the development of the disease from childhood, KBD patients often suffer from severe muscle atrophy, and 
their poor muscle volume and strength may lead to poor postoperative results.19 Finally, post-operative rehabilitation 
exercise is an important factor for achieving a good curative effect.25 Unfortunately, KBD patients are mostly from 
remote mountainous areas, economically backward, with low level of education, and poor medical care, which may not 
achieve good effect of rehabilitation function exercise, resulting in poor postoperative function and activity ability.

In clinical practice, radiography is an important objective index for diagnosing and evaluating bone and joint diseases 
and surgical results.26 We found that post-operative radiographs of KBD patients were similar to those in OA patients. 
Currently, despite the debate of the relationship between neutral mechanical alignment and clinical outcomes is 
continuing, the neutral mechanical lower limb alignment remains the gold standard and target for TKA.27 Thus, for 
KBD patients, we intraoperatively obtained a relatively accurate mechanical axis and osteotomy plane of the lower 
extremity using double calibration of the tibial anterior crest and tendon. This study had several limitations. We 
performed a retrospective database review of a prospectively maintained database case-matched cohort, with 
a relatively long follow-up time. In addition, our cases were obtained from a single center, and are small in number. 
Although there are many patients with KBD in China, most are located in low-income remote areas. Due to the sample 
size, and without adjusting for potential confounders and mediating factors conclusions from the study should be further 
supported by multi-center research on large data in the future. Finally, this study demonstrates that TKA can significantly 
improve the symptoms and function of patients with KBD, but how to improve postoperative mobility and stiffness needs 
to be further studied.

Conclusions
Patient satisfaction was greater but clinical outcomes were inferior in KBD than in OA. As the poor functional activity 
was evident in KBD patients, to improve functional outcome should be further studied for KBD TKA.

Abbreviations
KBD, Kashin-Beck disease; OA, osteoarthritis; TKA, Total knee arthroplasty; KSKS, Knee Society knee score; KSFS, 
Knee Society function score; WOMAC, Western Ontario and McMaster Universities Arthritis Index score; HKA, hip- 
knee-ankle; mLDFA, mechanical lateral distal femoral angle; mMPTA, mechanical medial proximal tibial angle; ROM, 
range of motion.
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