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Abstract

Purpose: Arthroscopic debridement and intraarticular hyaluronic acid injection are two treatment methods in the management of
symptomatic middle-aged knee osteoarthritis. We combined these two methods for appropriate patients to strengthen the limited
and temporary effect of arthroscopic debridement.

Methods: We retrospectively reviewed of 38 patients who had early intraarticular hyaluronic acid injections after arthroscopic
debridement. The average follow-up was averagely 16 months. The standard arthroscopic debridement performed in these
patients. The treatment course continued of a series of three intraarticular injections of 2 ml sodium hyaluronate administered
during 3 consecutive weeks beginning from first postoperative day.

Results: Subjective pain scores were detected as meanly 8.8 for preoperative period and 2.3 for last control examination. Pain
relief was established in all patients at 2.6 months meanly after the first injection. The Hospital for Special Surgery (HSS) knee
scores increased from 67.1 before the procedure to 97.6 at the last follow-up examination. The last follow-up HSS knee scores
of 28 (73.6%) patients were over 95.

Conclusions: We support the combined use of both arthroscopic debridement and consequent three weekly intraarticular
hyaluronic acid injections in patients with mild to moderate ostearthritis of the knee.

INTRODUCTION

Osteoarthritis is a common non-inflammatory condition,
which can be found radiographically in over 80% of patients
over 40 years of age1. The knee is the most frequently

affected joint, and the primary and often disabling complaint
is pain. Patients with symptomatic osteoarthritis of the knee
who have pain that has failed to respond to medical therapy
and have progressive limitations in activities of daily living
should be referred for surgical consideration. Multiple
options exist for treatment of gonarthrosis, many of which
remain extremely controversial. Indications for which
technique to use are number of factors, including patient age,
activity level and degree of arthritis.

Few options are available for the treatment of symptomatic
middle-aged knee osteoarthritis. Exercise, weight loss, non-
steroidal anti-inflammatory medications and intraarticular
steroid injections are the common non-surgical methods in

the management. Arthroscopic debridement and
intraarticular hyaluronic acid injection are other two
treatment methods in the management of symptomatic
middle-aged knee osteoarthritis advocated recently in the
literature2,3,4,5,6,7.

Arthroscopic debridement is frequently advocated as a
treatment option to relieve the symptoms of a painful
degenerative knee1,5,8. Arthroscopic debridement of the

degenerative knee involves lavage, partial menisectomy,
limited synovectomy, excision of osteophytes, loose body
removal, and cartilage shaving or thermal chondroplasty.
There appears to be a select group of patients who will
benefit from debridement with regard to pain relief and
functional improvement and, therefore, may be able to
postpone or even avoid more complex and morbid
procedures such as high tibial osteotomy or joint
arthroplasty9,10. The rationale for offering arthroscopic
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debridement in the selected patient is that it may improve
symptomatology and function, has minimal morbidity,
provides a temporizing therapeutic procedure, and
documents the stage of the disease process.

Hyaluronic acid is a long polysaccharide chain, which is
normally found in the cartilage matrix11. Hyaluronic acid is

postulated to protect the knee structure by facilitating joint
gliding with slow movements and serving as a shock
absorber with faster actions. Also, hyaluronic acid plays a
role in meniscal, cartilage and ligament healing. There is a
protective effect of hyaluronic acid on chondrocyte
protection and collagen network stabilization12,13. The

properties of the hyaluronan molecule are altered in
osteoarthritis. The elasticity and viscosity of synovial fluid is
less than that of a normal joint14. There is a decrease in

molecular weight and concentration of hyaluronic acid in
knee osteoarthritis. So, to restore the protective effect of
healthy synovial fluid, it has been advised that the deficient
hyaluronic acid should be replaced in the treatment of
osteoarthritis13,15.

With the application of early intraarticular hyaluronic acid
injection after arthroscopic debridement, we combined these
two methods for appropriate patients to strengthen the
limited and temporary effect of arthroscopic debridement.
The clinical results of patients receiving this treatment
method were investigated in this study.

PATIENTS AND METHODS

Between 2000 and 2002, we retrospectively reviewed of 38
patients who had early intraarticular hyaluronic acid
injections after arthroscopic debridement (Table I). There
were 25 (65%) male and 13 (35%) female patients ranging in
age from 39 to 72 years (mean; 51.8 years). The average
follow-up was averagely 16 months (range; 10 to 24).

Figure 1

Table I: Data of the patients

Patients indicated for surgery were those who had discrete
chief complaints being acute onset of well localized joint
line pain, persistent effusion and mechanical symptoms such
as catching or locking. In addition, unsuccessful non-
operative treatment was another indication criterion. We
were choosy about patients with normal or near normal
lower extremity alignment and had mild to moderate
degenerative changes by roentgenograms.

The knee radiographies of the all patients were evaluated
and graded on disease severity according to Ahlback
classification16. Minimal narrowing of the joint space,

minimum osteophyte formation and slight sclerosis as Grade
I; moderate joint space narrowing, spur formation and
sclerosis as Grade II; some bony changes without loss of
bone stock as Grade III and complete obliteration of the
joint, loss of bone stock, and severe sclerosis as Grade IV16.

Articular cartilage degeneration was graded at the time of
surgery according to Outerbridge Scale from I to IV.
Softening and blistering of the articular cartilage as Grade I;
fragmentation and fissuring in an area less than 1 cm as
Grade II; if that area is greater than 1 cm as Grade III and
cartilage erosion down to bone as Grade IV.

The standard arthroscopic debridement performed in these
patients included lavage of the joint with varying amounts of
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serum saline solution. Limited synovectomy was performed.
Partial menisectomies were carried out removing only loose
unstable fragments. Care was taken to preserve as much
meniscal tissue as possible. Outerbridge Grade I-II lesions
underwent the shaving of fibrillated cartilage, which was not
performed in Grade III-IV lesions.

The surgical procedure was performed under spinal
anesthesia or intravenous sedation and local anesthesia
infiltration when the patient so desired. Patients were
discharged on the first day after surgery. The patients were
encouraged to bear as much weight as tolerated. They began
range of motion and muscle strengthening exercises as soon
as possible.

The treatment course continued of a series of three
intraarticular injections of 2 ml sodium hyaluronate
(Orthovisc , 2 ml, 15mg/ml, Anika, USA) administered
during 3 consecutive weeks beginning from first
postoperative day.

The clinical records and operative notes of all cases were
reviewed. The same surgeon performed all surgeries. We
asked and collected the data on age, sex, patient preoperative
and last follow-up subjective pain scores, duration of pain
relief, increase in activity level, patients' satisfaction with the
treatment and preoperative versus last control Hospital for
Special Surgery knee scores. These data were correlated
with the clinical results.

The correlations were assessed by using student “t” test and
a p-value of < 0.05 was considered significant.

RESULTS

Patients were asked to grade their pain on a scale of zero to
10 for both preoperative and last follow-up visit. These
subjective pain scores were detected as meanly 8.8 for
preoperative period and 2.3 for last control examination.
Pain relief was established in all patients at 2.6 months
meanly after the first injection. All patients declared that
their level of activity increased when compared the situation
before the procedure.

The last follow-up subjective pain scores were 0 or 1 in 9
(23.6%) patients, 2 or 3 in 22 (57.8) patients and more than 3
in 7 (18.6%) patients (Figure I). Pain relief was acceptable in
31 (81.4%) patients. Twenty-nine (76%) out of all patients
were satisfied with their overall response to the treatment.

Figure 2

Figure I: Clinical assessment and pain relief correlations.

Hospital for Special Surgery (HSS) knee scores increased
from 67.1 before the procedure to 97.6 at the last follow-up
examination. The last follow-up HSS knee scores of 28
(73.6%) patients were over 95 and this rate was accepted as
the overall success in the treatment.

According to Ahlback classification; 19 (50%) patients were
Grade I, 11 (29%) Grade II, 6 (15.7%) Grade III and 2
(5.3%) Grade IV (Figure II). When we grouped the Grade I-
II and Grade III-IV changes, there was a significant
difference between the last HSS scores of Grade I-II and
Grade III-IV knees (p<0.05).

Figure 3

Figure II: Ahlback classification and clinical correlations.

We compared the degree of articular wear observed at
arthroscopy to patient outcome by the help of Outerbridge
scale. According to this; 19 (50%) patients were Grade I, 9
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(23.7%) Grade II, 7 (18.4%) Grade III and 3 (7.9%) Grade
IV (Figure III). Twenty-eight (73.7%) patients were
evaluated as having Grade I-II lesions and the rest with
Grade III-IV. There was a statistically significant difference
between two groups in terms of knee scores (p<0.05).

Figure 4

Figure III: Outerbridge classification and clinical
correlations.

The ages of the patients were divided into three groups (<50,
50-60 and >60 years of age). The knee scores were
statistically significantly lower in patients with an age of
more than 60 years (p<0.05). On the other hand, there were
no statistically significant difference between males and
females in terms of last control HSS knee scores (p>0.05).

When the follow-up time was considered, a follow-up of less
than one year (10 cases) had more favorable knee scores
than the follow-up of more than one year (28 cases)
(p<0.05).

The complications seen in early postoperative period were as
follows; pain in 6 (16%) patients, decreased range of motion
(ROM) in 8 (21%) patients, swelling in 4 (10%) patients and
tenderness on injection site in 3 (8%) patients.

DISCUSSION

In the treatment of osteoarthritis, conservative measures,
including weight loss, analgesia and physiotherapy have a
proven benefit in symptom relief. At the other end of scale,
joint arthroplasty has become readily available for patients
with severe disease and joint destruction. There remains a
third group of patients whose symptoms do not respond to
conservative measures and in whom joint replacement is not
warranted. Arthroscopic debridement is a well-documented

technique used in the knee joint of such patients, and
substantial evidence is available in the literature to support
its selective use1,17,18.

It is unclear whether this treatment alters the natural history
of the disease process symptomatically or structurally. In the
series of Harwin10, 63.2% (129 knees) of patients were

better, 21.1% (43 knees) unchanged and 15.7% (32 knees)
were worse after the surgery for a mean of 7 years follow-
up. Gross et al.(19) found 72% good results at an average 2-

year follow-up. Hernberg and Nilson20 reported that at the

end of minimum 10 years follow-up, only 17% of the knees
improved, 27% remained unchanged and 56% became
worse. Similarly, Bird and Ring17 reported that arthroscopic

debridement resulted in improvement in 93% of patients at
the end of one month and only 50% maintained their
improvement at one year. More recently, Timoney et al.21

published a long-term follow-up of arthroscopically treated
knees with advanced osteoarthritis. They reported a 63%
success rate but noted a deterioration of results over time.
Our study demonstrated that the 73.6% of the patients
showed good results for an average of 16 months follow-up
period. But, it should be always in mind that the evaluation
of arthroscopic debridement results is difficult to compare
due to heterogeneous patient population and disease severity.

The clinical results differ according to underlying pathology
in the knee joint. The clinical results are better if meniscal
tissue lesion is prominent than the cartilage defect. In our
practice, in Outerbridge grade I-II knees, we apply cartilage
shaving, which is not applied in grade III-IV knees. By the
administration of hyaluronic acid intraarticularly, the
adverse effects of alone use of arthroscopic debridement are
minimized. Also, the severity of osteoarthritis can be
determined by arthroscopic debridement. And help us to
guess the possibility of future surgery after this combined
treatment method. The ineffectiveness of alone use of
arthroscopic debridement on cartilage defects and
ineffectiveness of alone use of intraarticular hyaluronic acid
injection on meniscal tissue lesion decrease by the use of
combination of these two treatment modalities.

Overall, reports on arthroscopic treatment of the
osteoarthritic knee are difficult to compare. The
aggressiveness of the procedure performed through
arthroscope can differ substantially between centers. In
general, results of this procedure range from a success rate
of 52-72%19,22,23,24,25. It has been said that use of arthroscopic

washout and limited joint debridement in patients with mild
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to moderate osteoarthritis of the knee whose symptoms are
out of proportion to their clinical and radiological findings is
suitable1.

In osteoarthritis, degenerating articular cartilage and
synovium release proinflammatory cytokines leading to
degradation of type II collagen and proteoglycans.
Arhtroscopic debridement may wash out or dilute these
inflammatory mediators. The effect is temporary5,24, so

arthroscopy in most cases is a palliative measure.
Arthroscopic debridement removes intraarticular debris and
degredative enzymes. So, exogenous hyaluronic acid acts on
clear environment and its effect increases by this mean.

The function of hyaluronic acid includes joint lubrication,
chondrocyte protection and collagen network stabilization.
The regenerating effects of hyaluronic acid on menisci,
cruciate ligaments and cartilage tissues have been
established on experimental studies26,27. Deficiency of this

material is thought to be harmful to the joint health2,12,13,28. In

osteoarthritis, the molecular weight and concentration of the
hyaluronan molecule are decreased14. As in osteoarthritis,

amount of this material is decreased; direct replacement of
hyaluronic acid has been advocated to restore the protective
effect of healthy synovial fluid.

It has been reported that the half-life of the hyaluronic acid
is as short as 2 days29. That is the reason that explains the

logic behind the application of multiple injections, which
attempt to increase its residence time within the joint. It is
enough to administer hyaluronic acid three times weekly to
ensure the normal circulation of this molecule. The tissues
clear the pathological hyaluran and new molecule is directed
to the regenerating tissues.

In our study, we inject the hyaluronic acid on postoperative
first day in contrary to the literature. As we do not know the
effect of hyaluronic acid molecule on epithelization and
wound healing, we wait for 24 hours for primary
epithelization and formation of closed synovial cavity by the
help of wound healing.

Several authors have compared intraarticular hyaluronic acid
to saline placebo7,10,12,28,30. While some authors found some

clinical benefit of hyaluronic acid over saline7,28,30, others

found no difference between hyaluronic acid and saline
based on pain and function parameters12,31. Lussier et al.6

reported that overall clinical response in their 458 knees
study group of an average of 26 weeks follow-up was 76%.

In another study in which clinical efficacy results based on
the use of intraarticular hyaluronic acid treatment was
investigated, only 65% of the patients had pain relief, which
was 79% in current study4.

There are some advantages of combined use of arthroscopic
debridement and intraarticular hyaluronic acid injection in
middle age osteoarthritis. We think that intraarticular
hyaluronic acid application has additional positive effect on
cartilage healing after the arthroscopic debridement.

Evaluation of adverse reactions is important because
untoward effects may limit the use of a specific treatment
option. Significant and frequently occurring adverse
reactions likely would prohibit the use of a certain modality
in a matter how great the benefit. We determined pain on
injection site in 3 (8%) patients.

Age alone should not play an important role in selecting
arthroscopic treatment for the degenerative knee. It was
reported that the patient age at the time of surgery is not
important predictors of outcome1,10,32. However, although

our patient population was small, we found that clinical
outcome had become worse as the patient age was over 60
years.

When we consider the results, in addition the positive effect
of this treatment on mild cases, there is also some positive
effect on the moderate and severe cases determined by
Outerbridge classification.

Increase in activity level was based on the patients' report. It
was thought that this accurately reflects a clinically
appreciable improvement in function4. In our study group, all

the patients declared that their level of activity increased at
the end of the treatment period.

Patient satisfaction is also important goal in the treatment of
osteoarthritis. Satisfaction reflects the summation of all
factors relating to successful clinical treatment. Seventy-six
per cent of the patients in this study satisfied with their
overall response to this different treatment method.

CONCLUSION

In conclusion, we support the combined use of both
arthroscopic debridement and consequent three weekly
intraarticular hyaluronic acid injections in patients with mild
to moderate ostearthritis of the knee. With the removal of
degenerating tissues by arthroscopy, the affinity of the
hyaluronic acid to the regenerating tissues increases so that
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penetration of hyaluronic acid occurs deeper. By this mean,
the individual effect of each treatment method may appear
synergically on the clinical results in patients with middle-
aged knee osteoarthritis. However, to determine the exact
benefit of this method, a prospective blind study is required.
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