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Abstract

Objective: Kashin—Beck disease (KBD) is an endemic degenerative joint disease with a high
disability rate. We retrospectively evaluated the |8-year clinical follow-up outcomes of adult
patients with KBD who underwent arthroscopic debridement for knee osteoarthritis.
Methods: Thirty-one patients with KBD (31 knees) underwent arthroscopy for knee osteoar-
thritis. The visual analog scale (VAS) score, walking distance, knee mobility, and patients’ self-
evaluated improvement in clinical symptoms were retrospectively evaluated before and 18 years
after the operation.

Results: The patients’ self-evaluated clinical symptoms showed considerable improvement at 2,
6, and 8 years after surgery but deteriorated at 10 and |8 years after surgery. Knee mobility was
greater after than before arthroscopy but decreased from 6 to |18 years postoperatively. The VAS
score for knee pain was high before the operation, decreased at 2 years postoperatively,
increased at 6 years postoperatively, and was significantly lower at 18 years postoperatively
than before surgery. The walking distance was significantly longer at 2, 6, and 8 years postoper-
atively than preoperatively.
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Conclusions: Arthroscopic treatment may be an effective therapy for adult patients with KBD
who develop knee osteoarthritis. In this study, arthroscopy had a long-term effect on patients
with KBD who had Kellgren—Lawrence grade <IV osteoarthritis.
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Introduction

Kashin—Beck disease (KBD) is an endemic,
chronic degenerative joint disecase with a
high disability rate.! Primary osteoarthritis
and KBD are joint diseases that share the
common feature of damage to the articular
cartilage.”> KBD is a special type of bone
and joint disease, and its typical pathology
involves damage to the epiphyseal cartilage
and hyaline cartilage.> KBD mainly affects
cartilage growth and development.* The
clinical features of KBD in adult patients
include joint pain, thickening, and deforma-
tion; restricted movement; and muscle atro-
phy. Patients with KBD who develop severe
osteoarthritis exhibit a short stature, short
finger/toe deformities, and staggering gait.’
The weight-bearing joints, such as the
knees, ankles, and hips, develop severe
pain and dysfunction. Among these joints,
KBD has a greater impact on the knee
joint, causing joint stiffness, thickening,
pain, and varus or valgus deformity® with
consequent limitations in walking, squat-
ting, and standing and even loss of knee
joint activity,” seriously affecting patients’
quality of daily life. Therefore, prevention
and control of KBD are very important in
alleviating pain, improving quality of life,
and promoting recovery of the labor force.

The treatments of knee arthritis in
patients with KBD include medical® and

surgical strategies.'” Medical treatment
can relieve knee pain but cannot maintain
long-term efficacy. Total knee arthroplasty
(TKA) is the most effective therapy to
relieve pain and improve knee function in
patients with KBD who have severe knee
osteoarthritis,'! but the cost of TKA is
high for patients. Because most patients
with KBD live in remote mountainous
and rural areas, they are often low-income
people and cannot afford the cost of TKA.
Arthroscopic debridement is an alternative
surgical treatment for patients with
KBD. Relative to TKA, arthroscopic
debridement has several advantages such
as minimal invasiveness, rapid recovery,
and low cost. In terms of treatment costs,
patients with KBD are more likely to accept
arthroscopy.

Few reports have described the long-
term outcomes of arthroscopic treatment
for KBD-induced knee arthritis. As early
as 2001, our research team began treating
adult patients with KBD-induced knee pain
by arthroscopic debridement.'*'® Eight-
years of follow-up showed that arthroscop-
ic surgery was effective for these patients.'*
The present study was performed to retro-
spectively analyze the 18-year follow-up
outcomes of these adult patients with
KBD who underwent knee arthroscopy
in 2001.
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Materials and methods

Inclusion and exclusion criteria

The inclusion criteria were KBD with knee
pain, meniscus and cartilage injury, agree-
ment to undergo primary arthroscopic
debridement, Kellgren—Lawrence (K-L)
grade <IV arthritis, and age of 18 to
70 years. The exclusion criteria were contra-
indications to arthroscopic debridement,
post-traumatic arthritis or deformity, ongo-
ing infection of the knee or other parts of
the body, malignant tumors, diabetes, K-L
grade >III osteoarthritis, and analgesic
drugs taken within 1 month after surgery
to the end of follow-up.

Study population

Thirty-one patients with KBD (31 knees)
who underwent arthroscopy for knee oste-
oarthritis from February to April 2002 were
retrospectively analyzed. All patients had
been diagnosed with KBD according to
the KBD diagnostic criteria (GB16003-
1995)," and all were from a KBD-
endemic area in Shaanxi Province, China.
Written informed consent was obtained
from all patients. The research protocol
was approved by the Ethics Committee of
Shaanxi Provincial People’s Hospital
(approval number: 20190805) and was car-
ried out in strict accordance with the
Declaration of Helsinki. All patient details
have been de-identified. The reporting of
this study conforms to the STROBE
guidelines.'®

Arthroscopic observation and surgical
technique

The synovial morphology was observed
under arthroscopy. The hyperplastic syno-
vium was divided into four grades under
arthroscopy as described by Ling et al.:'’
Grade 0, normal synovial villi are slender
and almost translucent, and blood vessels

are regularly distributed; grade I, slight
synovial hyperemia and synovial edema are
present; grade II, moderate synovial hyper-
emia, synovial edema, and synovial thicken-
ing are present; and grade III, severe
synovial hyperemia, synovial hyperplasia,
and synovial thickening are present, and
some synovial villi resemble corals or sheep
tails. Arthroscopic cartilage damage was
graded using the Outerbridge classification.

The hyperplastic synovial membrane was
removed. The torn meniscus and damaged
cartilage were trimmed until their edges
were smooth. The areas of full-thickness
loss of cartilage and subchondral bone
exposure were trimmed, and several holes
were drilled with a 2.0-mm-diameter
Kirschner wire. Loose bodies within the
knee joint were found and removed.

Medication after surgery

For pain relief, ibuprofen was given to all
patients within 3 days before surgery and
was continued until 1 month after surgery.
No oral medication for analgesia was given
after 1 month postoperatively. No antibiot-
ics were used to prevent knee infection after
surgery.

In-hospital rehabilitation program for
knee function

After the operation, the patients began to
perform ankle pump exercises to prevent
venous thrombosis of the lower extremities,
and they exercised the function of the quad-
riceps femoris at the same time. They began
to walk on the ground on the first day post-
operatively, and the amount of activity
gradually increased. On the third to seventh
days after surgery, the patients were dis-
charged from the hospital.

Outcome measures

Pain was measured using a visual analog
scale (VAS). Knee function was assessed
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using the walking distance and knee mobili-
ty. Patients’ self-evaluated improvement in
clinical symptoms and postoperative compli-
cations were also evaluated. Demographic
data, clinical data, and follow-up outcomes
were obtained preoperatively and at 2, 6, 8,
10, and 18 years postoperatively.

The walking distance was defined as the
longest distance that a patient could contin-
ue to walk until joint pain or physical
fatigue occurred. The improvement in clin-
ical symptoms was evaluated by the patient
according to his or her feelings. The
patients’ self-evaluated improvement in
clinical symptoms was graded as follows:
considerable improvement (joint pain/swell-
ing was significantly reduced or had disap-
peared), slight improvement (joint pain/
swelling was slightly relieved), and deterio-
ration (joint pain, swelling, and limited
mobility persisted).

Statistical analysis

The data were analyzed using statistical
software (IBM  SPSS  Statistics for
Windows, Version 22.0; IBM Corp.,
Armonk, NY, USA). The results are
expressed as mean =+ standard deviation or
absolute numbers. The chi-square test was
used to compare categorical outcomes. The
Bonferroni post hoc test was used to com-
pare the outcomes between the preoperative
and postoperative periods. A two-sided
P-value of <0.05 was considered statistical-
ly significant.

Results

Baseline characteristics of patients

Thirty-one patients with KBD-induced
knee arthritis underwent unilateral knee
arthroscopic debridement. However, only
24 patients were followed up after the oper-
ation; the remaining 7 patients were lost
to follow-up because of loss of contact.

With the exception of one patient who
underwent TKA, none of the patients
underwent secondary operations on the
ipsilateral or contralateral knee joints. No
patients developed serious complications
after surgery. The patients’ demographic
and clinical characteristics are shown in
Table 1, and their physical characteristics
are shown in Figure 1(a).

Arthroscopic observation of knee during
surgery

Three patients had grade I arthroscopic
synovial hyperplasia, 5 patients had grade
II, and 23 patients had grade III (Figure 1
(b)). All patients had Outerbridge grade IV
cartilage damage (Figure 1(c)). Cartilage
injuries were distributed on the articular
surfaces of the patella, femoral notch,
femoral condyle, medial tibial plateau, and
lateral tibial plateau. Twenty-three patients
had osteophytes, and the osteophytes

Table |. Detailed demographic and clinical char-
acteristics of 24 patients who were followed up.

Demographic and clinical

characteristics Patients
Sex
Male 9 (37.5)
Female I5 (62.5)
Age, years 465+ 187
Side
Right 10 (41.7)
Left 14 (58.3)
Varus/valgus deformities
Varus 21 (87.5)
Valgus 3 (12.5)

Grade of knee osteoarthritis (Kellgren—Lawrence
classification)

Grade 0 0 (0.0)
Grade | 2 (8.3)
Grade |l 16 (66.7)
Grade llI 6 (25.0)
Grade IV 0 (0.0)
Surgery duration, minutes 638+11.8

Data are presented as n (%) or mean = standard deviation.
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Figure |. Physical characteristics of patients with Kashin—Beck disease and arthroscopic findings of synovial
proliferation and cartilage and meniscus injuries. (a) The physical characteristics of adults with Kashin—Beck
disease include short stature, varus or valgus knee deformity, lameness, restricted movement, and limited
knee joint activity, which seriously affect patients’ daily life. (b) Synovial hyperplasia and synovial thickening
were found under arthroscopy, and some villi resembled corals or sheep tails. (c) The cartilage showed full-
thickness loss, and the subchondral bone was exposed. (d) The torn meniscus and damaged cartilage were

trimmed.

were distributed on the femoral condyles,
intercondylar fossa, and upper and lower
poles of the patella. Twenty-four patients
had wvertical longitudinal, oblique, and
horizontal tears in the meniscus; two
patients had a radial meniscus tear; and
five patients had no meniscus tears
(Figure 1(d)). Eight patients had loose
bodies in the knee joints.

Patients’ self-evaluated improvement in
clinical symptoms after surgery

The patients’ self-evaluations of clinical
symptoms revealed improvement after sur-
gery. However, the total self-evaluated
improvement rates thereafter gradually
decreased until they reached 91.67% at
10 years and 79.17% at 18 years after sur-
gery (Table 2).
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Improvement of knee mobility after
arthroscopy

The knee mobility after arthroscopy was
higher than that before surgery, but the dif-
ference was not statistically significant. The
knee mobility gradually decreased from 6 to
8 years postoperatively. It then further
decreased at 10 and 18 years after surgery,
at which time it was significantly lower than
that before surgery (Table 2).

Improvement of knee pain after
arthroscopy

The VAS score for knee pain was high pre-
operatively, after which it rapidly decreased
and reached a nadir at 2 years postopera-
tively. However, the VAS score for knee
pain was higher at 6 and 8 years postoper-
atively than at 2 years postoperatively, and
it continued to increase at 10 and 18 years
postoperatively. The VAS score for knee
pain at 2, 6, 8, 10, and 18 years postopera-
tively was significantly lower than that
before surgery (Table 2).

Improvement of walking distance after
arthroscopy

The walking distance at 2, 6, and 8 years
postoperatively was significantly longer
than that preoperatively (P < 0.05), and it
then decreased at 10 and 18 years postop-
eratively. Although more patients had a
walking distance of 1 to S5km and >5km
at 10 and 18 years postoperatively, this
finding was not significantly different
from that before the operation (Table 2).

Discussion

This study is the first to reveal the 18-year
follow-up outcomes of patients with KBD
who underwent arthroscopic treatment for
knee osteoarthritis. Our results demonstrate
that arthroscopic treatment is an effective
therapy  for adult patients  with

Table 2. Outcome measures after operation in patients with Kashin—Beck disease.

Improvement of walking distance

Patients’ self-evaluation of clinical symptom improvement

Total

Improvement

Improvement

improvement

rate

Slight

Considerable

>5km

-5 km

<I km

of knee mobility of knee pain

improvement Deterioration

improvement

Time

3 (12.5)
10 (41.7)°

9 (37.5)

12 (50.0)
Il (45.8)

69+ 15° 12 (50.0)

131.6+ 14.7
1343+ 13.1°
1323+ 14.5°

Preoperatively

2 years
6 years
8 years

10 (41.7)°
9 (37.5)°
6 (25.0)*
4 (16.7)

9 (37.5)
12 (50.0)
13 (54.2)

2 (8.3)
3 (12.5)
6 (25.0)
6 (25.0)
7 (29.2)

[.7+1.3°
34429°
334+22°
34+1.3°

125.0+8.12
[17.8415.3°
1454 17.5°

100%
100%
100%
91.67%
79.17%

0 (0.0)
0 (0.0)
0 (0.0)
2 (8.3)

| (4.2)
7 (29.2)
3 (12.5)
8 (33.3)

10 (41.7)

23 (95.8)
17 (70.8)
21 (87.5)
14 (58.3)

10 years

3.7+1.3°

5 (20.8)

9 (37.5)

18 years

Data are presented as n (%) or mean + standard deviation.

*Compared with before surgery, P> 0.05.

PCompared with before surgery, P < 0.05.
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KBD-induced knee osteoarthritis and that it
has a long-term effect on patients with less
severe joint deformities (K-L grade <IV).

KBD in children is currently controlled
in China'®; however, 527,338 adults with
KBD remained in endemic areas of China
in 2018," and they were plagued by knee
pain. Therefore, relieving and treating the
knee joint pain of adults with KBD have
become important parts of the prevention
and treatment of KBD. Any surgical proce-
dure that improves physical function and
relieves pain can be used as an adjunct or
alternative to the treatment of KBD.*°
However, few data are available on the
effectiveness of arthroscopic debridement
for knee arthritis in patients with KBD
because only a few patients with KBD can
afford the cost of surgery. Because of the
financial difficulties faced by most patients
with KBD, they are more willing to bear the
cost of arthroscopy that of other surgical
treatments such as TKA and high tibial
osteotomy. Therefore, it is important to
evaluate the long-term efficacy of knee
arthroscopy for the treatment of knee oste-
oarthritis in patients with KBD.

In this study, 31 adult patients with
KBD underwent arthroscopy, but only
24 patients could be continuously followed
up after surgery; the remaining patients
were lost to follow-up. The patients’ self-
evaluated improvements in clinical symp-
toms, knee mobility, and knee pain revealed
good outcomes both in the early postoper-
ative period and at the 8-year follow-up.
Fond et al.?' reported that 32 of 36 patients
who underwent arthroscopy achieved
good results at the 2-year follow-up.
Additionally, 25 of the 36 patients were
very satisfied with the results at the 5-year
follow-up. Surprisingly, our study showed
that 19 of the 24 patients who underwent
arthroscopy had satisfactory results during
the 18-year follow-up. Figueroa et al.*?
reported that most patients with unstable
cartilage or meniscus injuries had good

and excellent results at short- and
medium-term follow-up after arthroscopy.

The walking distance of the patients with
KBD in the present study was significantly
longer within 6 years postoperatively than
that preoperatively, indicating that arthros-
copy improved the daily living ability or
range of activities in patients with KBD.
The 10- and 18-year follow-up outcomes
showed that the patients’ self-evaluated
improvements in clinical symptoms, knee
mobility, knee pain, and walking distance
began to gradually decline. Three possible
reasons for these findings can be consid-
ered. First, severe pathological changes are
present in the knees of patients with KBD.
Second, arthroscopic surgery can only
remove some of the osteophytes, damaged
cartilage, and proliferative synovium, and
the repair of the damaged meniscus and
cartilage is thus incomplete. Third, as the
patients get older, the articular cartilage
ages and degenerates, and the contracture
of muscles and ligaments results in further
decline of joint function.

Aaron et al.® proposed that it is impor-
tant to divide patients into various sub-
groups based on age, severity of
osteoarthritis, and severity of cartilage
injury when assessing the efficacy of
arthroscopy. These variables may affect
postoperative outcomes. In the present
study, however, the small sample size was
not sufficient for a subgroup analysis,
which is a limitation of our study. Most
patients with KBD live in remote mountain
areas, and their families have a poor eco-
nomic status. Relatively few patients with
KBD can afford arthroscopic surgery.
Therefore, it was difficult to expand the
sample size of this study.

Although all patients with KBD in this
study had cartilage damage, these patients
had mild deformities (K-L grade <IV). This
is also one of the main reasons for mainte-
nance of the long-term effects after arthro-
scopic surgery. Therefore, patients with
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KBD who develop knee arthritis should be
selected according to the severity of their
knee arthritis to ensure that they have
good long-term efficacy after arthroscopic
debridement surgery. Arthroscopic surgery
cannot significantly reduce joint pain, and it
is difficult to increase knee joint mobility
for patients with advanced KBD who
have extensive cartilage damage, subchon-
dral bone sclerosis, and severe knee defor-
mity (K-L grade >III).

Conclusions

In this study, we evaluated the long-term
postoperative outcomes of arthroscopic
debridement in patients with KBD who
had knee osteoarthritis. The results demon-
strated that arthroscopic surgery may be
effective for the treatment of knee osteoar-
thritis in adult patients with KBD and that
it has a long-term effect on patients with
mild joint deformity (K-L grade <IV).
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