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Abstract

Recent advances in instrumentation and a growing understanding of the
pathophysiology of osteoarthritis have led to increased use of arthroscopy for
the management of degenerative arthritis of the knee. Techniques include
lavage and débridement, abrasion arthroplasty, subchondral penetration
procedures (drilling and microfracture), and laser/thermal chondroplasty.
In most patients, short-term symptomatic relief can be expected with arthro-
scopic lavage and débridement. Greater symptomatic relief and more persis-
tent pain relief can be achieved in patients who have acute onset of pain,
mechanical disturbances from cartilage or meniscal fragments, normal lower
extremity alignment, and minimal radiographic evidence of degenerative
disease. Arthroscopic chondroplasty techniques provide unpredictable
results. Concerns include the durability of the fibrocartilage repair tissue in
subchondral penetration procedures and thermal damage to subchondral
bone and adjacent normal articular cartilage in laser/thermal chondroplasty.
Although recent prospective, randomized, double-blinded studies have
demonstrated that outcomes after arthroscopic lavage or débridement were
no better than placebo procedure for knee osteoarthritis, controversy still
exists. With proper selection, patients with early degenerative arthritis and
mechanical symptoms of locking or catching can benefit from arthroscopic
surgery.
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Since 1941, when Magnuson intro-
duced the term joint débridement
for the removal of hypertrophic syn-
ovial membrane, osteophytes, loose
bodies, and diseased cartilage, the
procedure has been used to attempt
to relieve symptoms of degenerative
arthritis of the knee. With the emer-
gence of arthroscopy in the 1970s
and advancement in techniques and
instruments, investigators began to
study the role of arthroscopy in the
evaluation and treatment of degen-
erative joint disease. In 1990, BurkdT]
described three indications for the
use of arthroscopy in the treatment
of osteoarthritis of the knee: to
define pathology, treat focal lesions
within the joint, and prolong the use
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of the knee with generalized treat-
ment such as débridement and/or
abrasion arthroplasty. Although
techniques have changed, the goals
of surgical treatment remain the
same: to decrease or eliminate pain
and improve functionE]

However, controversy exists re-
garding the efficacy of arthroscopy
for knee osteoarthritis. Limitations
of short-term follow-up and a lack of
well-defined, randomized control
studies until recently made it diffi-
cult to define the role of this proce-
dure in the degenerative knee[3]
Jackson et a]Elargued that arthro-
scopic lavage and débridement offer
benefits to patients in the early
stages of osteoarthritis through the

washout and dilution of destructive
enzymes in the synovial fluid. They
claimed that patients who received
this treatment had a better quality of
life and used markedly less anti-
inflammatory and analgesic medica-
tions. They believed that a grading
system to classify patients based on
radiologic findings could help select
patients who would benefit most
from the procedure. They also stated,
however, that further examination
of the effects of arthroscopic proce-
dures in the degenerative knee were
needed—particularly in the form of
prospective, randomized, blinded
studies—to evaluate the placebo
effect of this technique. A recently
published studyFJof this type sug-
gested that there is no benefit in the
use of knee arthroscopy for the
management of arthritis. How-
ever, despite the results of this
study, controversy still exists re-
garding the use of arthroscopy for
the management of knee osteo-
arthritis.
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Treatment Modalities for
the Osteoarthritic Knee

Arthroscopic Lavage and
Débridement

During arthroscopic lavage, the
joint is visualized and irrigated with
normal saline or lactated Ringer’s
solution. Débridement procedures
excise damaged portions of articular
cartilage, meniscus, synovial mem-
brane, or ligaments found within the
joint (Fig. 1). The success of lavage
and débridement has been attrib-
uted to a decrease in free particles
and damaged portions of cartilage
and meniscus that stimulate inflam-
mation of the synovial tissue, cause
joint effusions, increase the levels of
proteolytic enzymes in the synovial
fluid, and increase collagenolytic
activity that causes friability of the
articular cartilagel] Lavage alone
dilutes the joint fluid, thereby
decreasing the concentrations of
degradative enzymes in the knee
and consequently slowing the catab-
olism of proteoglycans and collagen,
maintaining the integrity of the
jointE] The removal of tissue debris
during débridement improves
symptoms by reducing the source of
irritation of the synovial tissue[¢]
Patients with mechanical distur-
bances caused by cartilage and
meniscal fragments have demon-
strated substantial improvement in
function and symptoms when these
fragments are removed by arthro-
scopic techniqued?]

The efficacy of the lavage proce-
dure may correlate with the extent
of disease. In one studyl#37 osteo-
arthritic knees treated by arthro-
scopic lavage and physiotherapy
were compared with a control group
of 24 knees treated by physiotherapy
alone. Those treated by lavage im-
proved to a greater degree than did
those in the control group. This im-
provement was maintained at 1-
year follow-up. Additionally, the
patients with mild radiographic
osteoarthritic changes experienced
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more pain relief than did those with
severe changes. Although the phys-
iotherapy group noted some im-
provement in pain relief, these were
short lived; by the end of 1 year,
these patients had returned to their
pretreatment condition. In one
prospective review of arthroscopic
débridement procedures, 75% of
patients had either a good or excel-
lent resul

Although these techniques may
temporarily improve patient symp-
toms, they cannot stop the disease
process and often provide no bene-
fit to patients with severe disease.
Baumgaertner et alld studied the
efficacy of débridement procedures
on older (average age, 63 years;
range, 51 to 76 years) arthritic pa-
tients who had had no success with
other methods of nonsurgical treat-
ment and maintained low activity
levels. Only 52% of patients experi-
enced benefit; 39% had no benefit;
and 9% experienced only temporary
improvement. Clearly, the severity
of the disease has implications for
the outcome of treatment.

Other studies have attempted to
ascertain whether lavage or lavage
plus débridement offered better relief
for the osteoarthritic knee[IT3] In
1986, Jackson et aldlin a randomized
study reported on 65 patients treated
with lavage alone and 137 patients
treated with lavage and débridement.
Of the 65 who underwent lavage
only, 80% showed initial improve-
ment; however, this deteriorated to
45% at 3-year follow-up. For the 137
patients treated with lavage and
débridement, 88% showed initial
improvement; 68% maintained their
improvement at 3-year follow-up 2]
In contrast to these findings, Gibson
et al®lfound that patients had some
functional improvement after lavage
but not after débridement, and nei-
ther method significantly relieved
symptoms. In addition, the authors
concluded that while lavage may
offer some short-term benefit in mod-
erate osteoarthritis of the knee,
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Articular
cartilage
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Figure 1 Débridement of a medial femoral
condyle articular cartilage lesion to a stable
rim using arthroscopic instrumentation
(inset). (Adapted with permission from
Miller MD: Atlas of chondral injury treat-
ment. Op Tech Orthop 1997;7:289-293.)

débridement offered no benefits in
such cases.

Because of these marked differ-
ences in results, it is difficult to draw
conclusions about the efficacy of
these procedures Some suggest
that aggressive removal of tissue
may aggravate the patient’s prob-
lem [[4] Others remain skeptical about
the short-term and unpredictable
improvement in symptoms despite
the low risk-to-benefit ratio of the
procedure.[617] Most commonly,
studies report that some patients
have maintained improvement,
some show no improvement, and
some are made worse by these tech-
niquesf41617] No consensus favors
or opposes arthroscopic lavage and
débridement techniques in treating
osteoarthritis of the knee. However,
patients with extensive loss of artic-
ular cartilage, malalignment, insta-
bility, restricted range of motion,
and marked radiographic evidence
of osteoarthritis seem to have a
lower probability of experiencing
any significant benefits from these
techniques[] These conflicting re-
ports may be explained by varia-
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tions in entrance criteria, definition of
procedure, and outcome measures@
as well as by the fact that most are
retrospective studies.[01620-23]

Closed-Joint Lavage

Several studiesE26lhave exam-
ined the effectiveness of closed-joint
lavage using a 14-gauge needle in
reducing symptoms and improving
function. This technique washes
out and dilutes the degradative
enzymes and irritant particles in the
joint space while avoiding the more
extensive trauma caused by me-
chanical shavers. In one studyf420
patients with persistent symptoms
of osteoarthritis of the knee were
randomly allocated to either a saline
washout via a 14-gauge needle or
intra-articular saline injection (con-
trol group). Both groups had
improvement in knee function and
pain. The authors concluded that
knee washout conferred no more
benefit than did intra-articular sa-
line injection.

Chang et alzsl compared the out-
comes in patients treated with ar-
throscopic surgery to outcomes from
closed-joint needle lavage (which
costs nearly $4,000 less). At 1-year
follow-up, 44% of arthroscopically
treated patients reported improve-
ment and 58% of the joint lavage
group reported improvement. No
differences were found in medica-
tion costs or use of medical services
during the year after the procedures.
Despite the success of the closed
procedure, some subgroups of pa-
tients, particularly those with me-
chanical symptoms, may benefit
more from arthroscopic treatment P
However, even patients with severe
disease reported benefit from closed-
joint needle lavage.

Edelson et altd evaluated the
short-term effects of washout with 3
liters of lactated Ringer’s solution in
29 osteoarthritic knees. At 1-year
follow-up, the mean Hospital for
Special Surgery score had improved
from 72 to 87, the mean Knee Society
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pain rating from 64 to 89, and the
mean Knee Society function rating
from 62 to 82. At 1 year, 25 of the 29
subjects (86%) reported good or
excellent results, and at 2-year fol-
low-up, 17 of the 21 subjects avail-
able (81%) reported good or excel-
lent results. Although this technique
does not address the mechanical and
functional damage to the articular
cartilage of the joint, its temporary
success in reducing symptoms of
osteoarthritis may offer a less inva-
sive treatment modality. However,
a recent studyBlsuggested that
improvement may be part of a
placebo effect.

Meniscectomy

Jackson and Rouseflwere the first
to evaluate partial meniscectomy in
an older population (>40 years) with
osteoarthritis. They reported 80%
excellent or good results at 2.5-year
follow-up. Bonamo et altl reported
that 79% of patients with Outer-
bridge grades 3 and 4 chondromala-
cia who underwent partial medial
meniscectomy rated their improve-
ment as significant or moderate at
3.3 years. Those with grades 1 and 2
chondromalacia demonstrated better
pain relief than did those with
grades 3 and 4. McBride et a®lcom-
pared the results of traumatic tears to
degenerative tears and noted a 95%
satisfaction rate at 3-year follow-up
with traumatic tears versus 65% with
degenerative tears. In patients with
degenerative tears, the presence of ad-
vanced osteoarthritis was associated
with a less favorable outcome. In
their review of 101 cases of isolated
meniscectomies, Lotke et aBBd found
that patients with normal preopera-
tive radiographs had a greater
chance of excellent or good outcomes
(90%) than did patients with moder-
ate degenerative changes (21%).
Partial meniscectomy in osteoar-
thritic patients with a documented
tear and mechanical symptoms
appears to be an effective procedure
for the relief of pain at short-term fol-

low-up. However, as the severity of
osteoarthritis increases, the results
become less favorable.

Treatment Modalities for
Articular Cartilage Defects
of the Knee

During the past 10 years, several
methods have been used to repair
or reconstruct both isolateral and
diffuse defects in articular cartilage.
These techniques include autolo-
gous chondrocyte implantation,
osteochondral allografts, osteochon-
dral autografts (mosaicplasty),
periosteal or perichondral grafting,
abrasion arthroplasty, subchondral
penetration procedures (ie, drilling
and microfracture techniques),
laser chondroplasty, and, most
recently, thermal chondroplasty
using radiofrequency energy.
Procedures such as autologous
chondrocyte implantation, mosaic-
plasty, and periosteal/ perichondral
grafting are not indicated for the
knee with global degenerative
changes.

Abrasion Arthroplasty and
Drilling

Arthroscopic abrasion arthroplas-
ty was pioneered by Johnson[2llwho
observed that intracortical defects
created in a sclerotic lesion without
penetration of the subchondral bone
uncovered small blood vessels (Fig.
2). The bleeding that occurred at the
abraded cartilage defect resulted in
blood clot attachment to the surface,
followed by fibrous metaplasia to
fibrocartilage; integrity of this repar-
ative tissue can be maintained for up
to 6 years postoperatively A
motorized cutting device is current-
ly used to abrade the cartilage defect
to a depth of 1 to 2 mm into adjacent
cartilage to allow biologic adher-
ence. Weight bearing must be
avoided for 8 weeks to allow for
fibrocartilage maturation. In his
series of 104 patients with degenera-
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Bleeding
from
abrasion

Figure 2 Abrasion arthroplasty involves
abrasion of the articular defect with an
arthroscopic burr (inset), exposing bleed-
ing bone to allow eventual ingrowth of
mesenchymal cells that will lay down
fibrocartilage. (Adapted with permission
from Miller MD: Atlas of chondral injury
treatment. Op Tech Orthop 1997;7:289-293.)

tive arthritis, Johnson reported sub-
jective improvement in 78%, no
change in 15%, and worsening in 7%
at 2-year follow-upl2]

Subchondral drilling and micro-
fracture of the subchondral bone
stimulate the formation of cartilage
by disrupting subchondral blood
vessels and allowing primitive
mesenchymal cells to migrate to
the surface and differentiate into
chondroblasts and chondrocytes.
Theoretically, hyaline-like cartilage
would be produced B2l However,
fibrocartilage rather than hyaline
cartilage is produced. This is the
crux of the strongest criticism of
these techniques, that the repair tis-
sue lacks the durability and func-
tional capacity of normal articular
cartilage. One study reported re-
pair tissue deterioration within 1
year in a rabbit model B

According to Buckwalter and
Mow[#tissue formed after the pene-
tration to subchondral bone “lacks
the structure, the composition, the
mechanical properties and, in most
instances the durability of articular
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cartilage. For these reasons, even
though tissue covers the subchon-
dral bone, it may fail to distribute
loads across the articular surface in
such a way that pain with loading
and further degeneration are avoid-
ed.” Fibrocartilage lacks several key
components of hyaline cartilage,
such as proteoglycans and other
proteins, and is therefore more sus-
ceptible to breakdown. Additionally,
fibrocartilage has poor wear charac-
teristics compared with normal hya-
line cartilage. In one studyfSlof abra-
sion arthroplasty and drilling in
medial femoral condyle chondral
lesions in rabbits, a substantial
decrease in the cartilaginous cover-
age of the exposed surface and pro-
gressive increase in osteoarthritis
was observed during the 24-week
follow-up. Although penetration of
subchondral bone results in the for-
mation of fibrocartilage, no signifi-
cant correlation has been noted
between clinical outcomes and fibro-
cartilage resurfacingl

Many studies have compared the
techniques of débridement with
abrasion arthroplasty or drilling
procedures One studyBd noted
a 77% improvement in the débride-
ment group compared with a 39%
improvement in the abrasion ar-
throplasty group for full-thickness
defects. In addition, 32% of the
abrasion group were worse at 3-
year follow-up, with 50% of the
abrasion group eventually requiring
total knee arthroplasty. The author
stated that the results of abrasion
arthroplasty were unpredictable
Berconcluded that, although
débridement can decrease symp-
toms in osteoarthritis, subchondral
penetration has no benefit and may
worsen symptoms. He attributed
any symptomatic improvement to
irrigation of the joint during the
arthroscopy[338] Drilling was aban-
doned in one controlled trial be-
cause many patients suffered severe
postoperative pain that hindered
their recovery In a comparison of
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59 patients treated by débridement
and abrasion with 67 patients treated
with débridement alone, successful
(good or excellent) outcomes at 5-
year follow-up were reported for
51% in the abrasion group and 66%
in the débridement groupl7] In
addition to less favorable outcomes,
the results in the abrasion group de-
teriorated more rapidly over time.
The investigations of abrasion
arthroplasty and drilling techniques
indicate that the procedure offers
minimal benefit over débridement
or lavage alone. Although the
value of filling in defects with fibro-
cartilage appears to be advanta-
geous in theory, clinical follow-up
has not demonstrated consistent
benefits (Fig. 3). The results of
abrasion arthroplasty tend to wors-
en with time, presumably as a
result of deterioration of the load-

bearing capability of the reparative
fibrocartilage

Microfracture

Steadman’s microfracture tech-
nique is based on a theory of heal-
ing similar to that of abrasion and
drilling[®] The lesion is débrided
and subchondral bone exposed. An
arthroscopic awl is used to make
“microfractures” in the subchondral
bone by picking three or four holes
per cm? to a depth of about 4 mm
(Fig. 4). Steadman et aindicated
that the benefits of the awl include
less thermal necrosis of the subchon-
dral bone compared with drilling or
abrasion arthroplasty, maintenance
of the integrity of the subchondral
bone shape, and a roughened sub-
chondral surface, which allows bet-
ter adhesion for the clot. They re-
ported a 75% improvement at 3- to
5-year follow-up using the micro-
fracture technique with arthroscopic
awls in all patients having the proce-
dure. Continuous passive motion
and no weight bearing for 6 to 8
weeks is essential for both the gross
healing of the defect and the reduc-
tion of pain[4]
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A B Cc

Figure 3 A, Weight-bearing anteroposterior radiograph of the left knee in a 58-year-old woman shows advanced medial joint space nar-
rowing. B, Intraoperative view at the time of unicompartmental knee replacement shows fibrocartilage formation in the medial femoral
condyle after undergoing abrasion arthroplasty (arrow). C, Weight-bearing anteroposterior radiograph 2 years after abrasion arthroplas-
ty. A mild increase in the joint space in the medial compartment is evident. The patient’s pain worsened despite the increased joint space.

(Reproduced with permission from Bert JM: Abrasion arthroplasty. Op Tech Orthop 1997;7:294-299.)

Laser and Thermal
Chondroplasty

The goal of arthroscopic chon-
droplasty is to remove diseased
articular cartilage using rotary me-
chanical débriders or hand instru-
ments. Their use can potentially
leave behind a roughened surface or
result in excessive removal of viable
articular cartilage done to ensure
adequate débridement L2 Laser

chondroplasty initially appeared to
overcome these problems, allowing
for more precise tissue ablation and
improved tissue access. However,
high cost and complications such as
osteonecrosis secondary to marked
subchondral penetration have limit-
ed its use.

Recently, radiofrequency (RF)
energy has been introduced to treat
articular cartilage lesions. In princi-

ple, RF energy works by smoothing
and stabilizing articular cartilage
defects. This prevents defect propa-
gation and eventual arthritis and
joint dysfunction. RF generators are
economic heat sources with a re-
ported high degree of safety F5.44
They have been used in numerous
clinical applications, including tissue
ablation and capsular shrinkage.
Both bipolar and monopolar probes

A B

(o

D

Figure 4 A, Arthroscopic view of a medial femoral condyle lesion in the right knee of a 31-year-old woman. B, Medial femoral condyle
lesion after picking. C, Lateral femoral condyle lesion in the same patient. D, Lateral lesion after picking. Evidence of blood indicates
breakage through the subchondral plate, theoretically allowing mesenchymal cells to proliferate at the site.
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are currently available. However,
conflicting results have been re-
ported with RF. Kaplan et altZ
demonstrated in vitro smoothing of
diseased, fibrillated cartilage with a
bipolar probe while viable chondro-
cytes were left in the treated area,
with no collagen alteration. This
outcome was supported in vivo in a
sheep model by Turner et alffl who
demonstrated that a smoother sur-
face with greater chondrocyte viabil-
ity resulted when a bipolar thermal
probe was used compared with a
traditional mechanical shaver E
Others have disputed these findings
by demonstrating that RF treatment
causes long-term damage to articu-
lar cartilage and decreased proteo-
glycan concentration in a similar
sheep model B&2] At the present
time, therefore, there appears to be
no consensus on the use of RF ther-
mal energy on articular cartilage
lesions.

Placebo Effect

The fact that some scientific evi-
dence could be found to demon-
strate improvement for some
patients after these procedures
means that further investigation is
definitely warranted in the form of
double-blind controlled prospective
analysis. Such studies can also

Table 1

assess placebo versus direct benefits
from débridement and lavage proce-
dures. This would offer the surgeon
more concrete facts on which to base

treatment. In 1996, Moseley et a]@l

conducted the first prospective, ran-
domized, placebo-controlled study.
In 10 patients, three alternative treat-
ments were used: lavage, lavage and
débridement, and placebo. All pa-
tients were brought to the operating
room and appropriate anesthesia
was administered. The treatment
modality was determined in the
operating room by opening an enve-
lope that contained instructions
specifying one of the three random
alternatives. For the placebo group,
the regular instruments were called
for and the appropriate superficial
skin incisions were made; however,
no instruments were placed in the
joint cavity. Of the 10 patients, 5
had placebo treatment with only
the arthroscopic portals created, 3
had lavage alone, and 2 had lavage
and débridement. The placebo
group reported decreased frequen-
cy, intensity, and duration of knee
pain. All patients considered the
procedure to be worthwhile and
would recommend it to family and
friends.

This was followed by expanding
the study to 180 patientd5] At 2-year
follow-up, the conclusions were still
the same: the outcomes of arthro-
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scopic lavage or arthroscopic dé-
bridement were no better than those
after the placebo procedure. Criti-
cisms of the study include patient
selection criteria, particularly lack of
a uniform group with osteoarthritis
and mechanical symptoms[EI]

Prognostic Factors

Although the overall benefits of
these procedures for osteoarthritic
patients remain unclear, certain fac-
tors have been associated with a
better or worse prognosis. Based on
the review of the literature, relevant
prognostic factors for the success
of arthroscopic management of
osteoarthritis of the knee can be
established (Table 1). Four cate-
gories are considered—history and
symptoms, physical examination,
radiographic findings, and surgical
findings.

Sudden onset of symptoms relat-
ed to trauma or symptoms of me-
chanical damage are associated with
better outcomes [01830] Physical find-
ings of malalignment and ligament
instability are associated with worse
outcomes[i2223052] The extent and
severity of disease play an important
role in patient outcome. Patients
with radiographic findings of loose
bodies and normal alignment have
better results than do those with evi-

Prognostic Factors for Arthroscopic Treatment of Degenerative Arthritis of the Knee

Factor

Good Prognosis

Poor Prognosis

History / symptoms Increased pain of acute onset, specific

twisting mechanism, mechanical symptoms

Physical examination Recent effusion

Radiographic findings Loose bodies, normal mechanical alignment

Surgical findings Isolated chondral flap /fracture, isolated

unicompartmental disease, meniscal tears

Pending litigation/work injury, chronic
symptoms

Varus/ valgus alignment, ligamentous
instability

Complete loss of joint space, chondro-
calcinosis, varus/valgus alignment
Diffuse disease, degenerative meniscal
tears, severe chondromalacia
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dence of severe degenerative dis-
ease, such as loss of joint space [0142]]
Knees with isolated lesions at the
time of surgery fare better than do
knees with diffuse disease
One study found a correlation of
outcome with the absolute number
of pathologic findings and severity
of degenerative changes at the time
of surgeryBd In addition, patients
who had a higher pretreatment
function fared better than did those
with more severe dysfunction. Poor
clinical results and higher rates of
additional surgery also have been
observed when severe chondroma-

lacia is present and only eburnated
bone remainedio/l‘i/zofﬂ/23

Summary

Although arthroscopy is valuable
for the treatment of many knee dis-
orders, expectations should be limit-
ed when this technology is applied
to the arthritic knee. Arthroscopy
has the potential to delay definitive
reconstructive procedures. Patients
with acute onset of pain, mechanical
symptoms related to meniscal path-
ology or to loose bodies or articular
cartilage fragments, normal lower
extremity alignment, and minimal
radiographic evidence of degenera-
tive disease tend to have greater
symptomatic relief and more persis-
tent pain relief. Despite this, it is

unlikely that the natural history of
the disease is altered.

Arthroscopic chondroplasty tech-
niques provide unpredictable results.
Primary concerns are durability of
the fibrocartilage repair tissue in sub-
chondral penetration procedures and
thermal damage to subchondral bone
and adjacent normal articular carti-
lage in laser and RF thermal chon-
droplasty. Well-designed prospec-
tive, randomized, blinded clinical
studies with clearly defined entrance
criteria and reproducible outcome
measures are needed to better define
the role of arthroscopy in the man-

agement of degenerative arthritis of
the knee.
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