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OSTEOARTHRITIS OF THE KNEE JOINT
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ABSTRACT

This paperisaretrospective review of arthroscopic abrasion arthroplasty plus debridement. This procedure was performed on 52 knees
in 44 patients during the period Jannary 1985 to June 1987 in the Singapore General Hospital. Follow-up period ranged from 3 to
27 months. All patients had moderate to severe degenerative osteoarthritis of the knees. Overall results were: 51% - improved; 23%
- no change; 26% - worse. The results were beiter in the older age group and in those without significant deformity. There was
improvement in 74% of the patients with normal alignment. Results were compared with those in world literature. Although results
are encouraging, further research is required to reduce the proportion of patients with unsatisfactory results.
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INTRODUCTION

Recent advances in arthroscopic techniques and instrumentation
have allowed many procedures performed through standard
arthrotomy incisions to be done under arthroscopic visualisation.

In the degenerative or osteoarthritic knee, a wide variety of
pathological changes in varying frequency and severity are seen:

—  synovitis

— osteophyte formation

— arlicular surface degeneration

— loose bodies

— degenerative tears of the menisci

— tight lateral retinacula

Many of these problems are amenable to percutaneous
arthroscopic debridement. The development of the motorised
abrader in the early 1980s by Johnson provided impetus for
abrasion arthroplasty of the exposed subchondral bonet?, This
allows access to vascular ingrowth which is an important
prerequisite 1o any reparative process®.

Most patients with osteoarthritic knees can be successfully
managed by conservative treatment programmes, while others
require proximal tibial osteotomy or total knee replacement.
Magnuson and Haggan®® both described methods of wide joint
exposure, shaving of fibrillated cartilage, patellectomy (if
required), trimming of osteophytes, removal of torn menisci and
loose bodies. Pridie™ used less extensive procedures and
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introduced drilling of bare subchondral bone to stimulate fibro-
cartilaginous repair.

Astotal knee replacement and osteotomy became established,
open debridement was rarely performed. Arthroscopic
debridement now allows a similar procedure to be done through
small stab incisions over the knee. The role of this procedure is
in its infancy and is as yet not clearly defined.

This paper is a retrospective review of arthroscopically
abraded knees with degenerative joint disease. We havereviewed
the overall results and atiempted to identify patient subpopulations
likely to benefit from this procedure.

MATERIALS AND METHODS

During the period January 1985 to June 1987, abrasion arthroplasty
was performed on 52 knees in 44 patients. All patients were pre-
and post-operatively diagnosed clinically and radiographically
to have moderate 10 severe degenerative osteoarthritis of the
knees.

Of the 44 patients, there were 31 females and 13 males
ranging in age from 35 to 69 years (mean age group 56 years). All
patients had initially gone through a period of conservative
treatment programme consisting of one or several anti-
inflammatory medications and physical therapy to the knee. Pre-
operative range of motion averaged 120 degrees (range of
motion = 3010 150 degrees), except inone case (range of motion
was only 30 degrees) who had osteotomy of both knees dene
previously.

Pre-operative symptoms

The commenest symptom was pain and swelling of the affected
knee (77%). One third of patients had symptoms only after
trauma. Instability and locking were less common, Fig | shows
the distribution of knee symptoms.

OPERATIVE PROCEDURE

All operations were performed under regional or general
anaesthesia. A tourniquet was applied. A 4.5 mm, 30 degree
arthroscope with television monitering was used. Motorised
shaving and abrading instruments were used. Additional
debridement procedures including meniscectomy, synovectomy
and removal of loose bodies were performed. Less severe articular
degeneration was shaved. Following arthroscopy, the joint was
thoroughly irrigated and the incisionclosed. A bulky compression
bandage was applied until discharge. Patients were allowed



immediate weight-bearing and active range of motion was
encouraged.

Fig 1.
Distribution of Knee Symptoms (N = 52)
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RESULTS

Patients were followed up for periods ranging from three 10
twenty-seven months. The evaluation was conducted both
objectively and subjectively,

Patients were questioned on whether pain had become better,
was the same or became worse. Range of motion was also tested
to see whether ithad improved. A scoring system was developed
based on these two factors:

Pain: Improved 2
Same 1

Worse 0

Range of Metion:  Tmproved 2
(ROM) Same 1
Worse 0

The scores were added 10 obtain the final outcome (Table I).
Using this criteria, the overall results are shown in Table 11

Table i
Overall response to procedure, as assessed by pain relief
and improvement in range of movement

NETT RESULTS POST-OP SCORE
(pain relief/ROM)
Improved 3-4
Unchanged 2
Worse 0-1
Table IT
Distribution of overall post-op response to procedure
(N =52)
RESULT % (No. of Knees)
Improved 51% (25)
Unchanged 23%(12)
Worse 26% (15)

Good 1o fair results are obtained in 74% of the cases. More
than one quarter of patients had a poor result. All the patients with
good to fair results continued 10 have subjective improvement of
pain through seria} follow-ups. The lengest peried of foliow-up
was 27 months.

Operative findings during arthroscopy were also tabulated
and analysed (Table III).
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The majority of patients had tricompartmental invelvement.
Articular surface degeneration and synovial hypertrophy was
the ‘*sine qua non’ of osteoarthritis. The medial was more
commonly affected than the lateral meniscus.

Table 1K
Operative findings during knee arthroscopy (N = 52)

N

NON-MENISCEAL % (No. of Knees)

Articular surface degeneration 96% (50)
Synovial hyperirophy 44% (23)
Loose bodies 29% (15)
Adhesions 10% (5 )
Chendromalacia 10% (5 )
Torn/degenerate cruciate 6% (3 )
Tight lateral menisci 4% (2 )

MENISCEAL % {No. of Knees)
Medial 19% (10)
Bilateral 13% (7 )
Lateral 10% (5 )

The main procedures performed are listed in Fig 2.

Menisceciomy wasnot performedin all cases of degenerative
tears as some of them were treated with trimming or were left
alone. Arthroscopic abrasion was the most common precedure
performed.

Fig. 2 — Distribution of Operative Procedures
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Results were also correlated with the presence of any varus
or severe valgus deformities (> 10 degrees) (Fig 3).

In ‘knees” with worse results, 87% had deformity of the
knees compared with 13% who had normal alignment. Patients
with normal alignment responded better to this procedure(74%
with normal alignment versus 28% with deformities improved).



Fig 3. — Varus/Valgus Deformity and Post-Operative
Results (N = 52)
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Patients whose knee symptoms worsened were analysed in
an attempt to determine if the outcome could be predicted. There
were 15 patients with such results - 13 females and 2 males. The
mean age group was younger - 58 years (age range between 40
to 71 years old). There was no overall difference between this
group and the overall study group in frequency of severe articular
degeneration, loose bodies, torn/degenerate cruciate ligament,
menisceal tears, adhesions or tight lateral retinacula.

On subsequent follow-up of these 15knees, 6 eventually had
high tibial osteotomy done. One had repeat arthroscopy and
another an drthrotomy for septic arthritis, One developed
subluxation of the patella for which tibial tubercle reattachment
was done two weeks later. Presently, six are still on follow-up.

COMPLICATIONS

Two major complications resulted. One patient developed beta-
haemolytic streptococcus septic arthritis. Arthretomy and
drainage of the joint was done. The patient recovered but with
grossly diminished range of motion.

Another patient had subluxation of the patella after surgery.
Tibial tbercle reattachment was done two weeks later. She did
well on follow-up.

Immediate postoperative weight-bearing was encouraged,
which also reduced the length of hospital stay.

The main paper published in world literature for the results of
arthroscopic debridement/arthroplasty are tabulatedin Table 1V,

DISCUSSION

Burman et al, in 1934, found to his surprise that a group of
arthritic knees improved following arthroscopy.

Magnuson* and Haggart'® popularised open debridement of
the arthritic knee. This involved shaving of degenerated cartilage,
excision oftorn menisci, removal of loose bodies and osteophytes
with or without patellectomy or patellar trimming. Magnuson in
his series, had 60 out of 62 procedures with complete recovery.
Haggart reported a similar series in which 20 patients improved
with debridement.

Pridie®™ introduced open drilling of the subchondral bone to
stimulate cartilage repair. Insall‘®, reported on Pridie’s work in
1974, With a 6.5 year follow-up by physician’s assessment, 40
out of 62 knees had a good result, and by patient’s assessment,
46 out of 60 thought the operation was a success. The results
were belter in the older age group.

Richards and Lonergan"® performed drilling of subchon-
dral bone via the arthroscope. They reported 80% success at 25
months follow-up in 22 patients. Results were in symptomatic
improvement enly and were recorded retrospectively.
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Table 1V
List of main papers on arthroscopic debridement/
arthroplasty

AUTHOR(S) RESULTS

80% success in 22
patients

Richards and Lonergan, 1984¢%
— arthroscopic drilling

Spague, 198199
— arthroscopic debridement

75% good & 10%
fair results in 63

patients
Salisbury et al, 198592 56% of those with
— arthroscopic debridement alignment had pain
relief
Johnson et al, 1986% 74 out of 95

— abrasion arthroplasty patients were

better subjectively

Bent and Masahke, 198903
— arthroscopic debridement: 79% good to fair

results (N = 67)

— abrasion arthroplasty: T7% good results
(N =59)
Friedman et al, 198404 Out of 73 patients,
— abrasion arthroplasty 66% improved
34% no change
6% worse

Arthroscopic debridement/abrasion arthroplasty has
numerous advantages over an open debridement. It eliminates a
long incision, reducing pain. Anaesthesia time is also reduced.

Johnson™ developed the technique of arthrescopic abrasion
arthroplasty with the arthrotome to simulale Pridie’s open
drilling. He recommended two months of non-weight bearing
following the procedure. This has been found 1o be unnecessary
and reduces stimulation of articular cartilage repair.

In our study, 51% (25) of the 52 knees that underwent this
particular surgical procedure had ‘improved’ symptoms in
terms of pain relief and improvement in the range of movement
of the involved knee. 23% or 12 knees were “unchanged’, while
26% or 15 knees ‘worsened’ in these symptoms.

Patients with symptoms and signs related to angular deformity
fared poorly. Of 29 knees with varus or valgus deformity of
more than 10 degrees, only 27.5% or about 28% had good
results.

Of 23 knees with normal alignment, 17 knees or 74% had
good results (see Fig 3). In the 29 knees with varus or valgus
deformities, 13 knees or 45% worsened in symploms post-
operatively. Salisbury et al'®, performed arthroscopic
debridement on a group of 41 patients with 48 affected knees,
with an average follow-up period of 27.8 months. Of patients
with varus deformity of zero degrees or greater, 68% had poor
results.

The duration of improvement from this procedure is not
known. It probably varies with the individual patient. In this
study, all patients with ‘improved’ or ‘unchanged’ results
continued 1o have subjective improvement of pain. The longest
duration of follow-up was 27 months.

However, in most studies, there remains a proportion of
patients with poor results. Younger patients {probably due to
higher mobility} and patients with significant deformity fared



poorly. The relief afforded by simple repeated flushing of the
knecusing a large bore needle as reported by Watanabe, Jackson,
McCarthy, Dandy and others"®, has been suggested as a lesser
procedure to reduce poor results.

Removal of articular debris and/or prostaglandin removal is
believed to afford at least temporary pain relief!'®,

The main advantage of arthroscopy over arthroplasty and
osteotomy is commonly described as “no harm was done”, But
to avoid poorer results, careful patient selection, activity level
and length of improvement need to be studied. The crux of the
issue seems 10 be whether a fair result from a relatively less
invasive operation is preferred to a good result from a more
invasive and major operation.

The combination of arthroscopic surgery and high tibial
osteotomy may be an attractive alternative to knee replacement
in the younger patient if conservative treatment fails.
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