
rheological properties and molecular weight of the prepa-

ration8. Studies concerning the intra-articular use of HA

with different molecular weight for the treatment of knee

OA have been published over the last years with conflict-

ing results, but possibly favoring high molecular weight

HA9-11. In this study, we compared the effectiveness of two

HA preparations with different molecular weight, with re-

gards to pain, functionality and joint’s width in patients

with symptomatic knee OA. 

Material and Methods

We conducted a prospective, double-blind, random-

ized study, comparing the efficacy of a high molecular

weight (HMW) HA with a low molecular weight (LMW)

HA preparation in patients with symptomatic knee OA re-

garding functional and clinical parameters. 

In this study, we enrolled patients aged between 65-

80 years, diagnosed with primary knee OA affecting one

knee that attended the outpatient clinic of the 2nd Ortho-

pedic Department of Aristotle University of Thessaloniki,

during the year 2013. The study was approved by ethical

committee of our institution and informed consent was

obtained from each patient. According to radiologic find-

ings, patients had to be stage II-IV on the Kellgren-

Lawrence scale. Exclusion criteria were the diagnosis of

rheumatoid arthritis or other inflammatory OA of meta-

bolic origin, treatment with anticoagulants, previous knee

infection in the previous six months and intra-articular in-

jection of HA or corticosteroids in the past. Patients who

had received physiotherapy in the previous year were also

excluded from the study. 

Efficacy of each preparation was evaluated using the

visual analog scale (VAS) for pain following walking or

home activity, the Western Ontario and McMaster Univer-

sities Osteoarthritis Index (WOMAC), and x-ray imaging.

Pain VAS is a measurement instrument by which the

patient expresses the intensity of pain perceived on a 10 cm

scale, where 0 points represent no pain and 10 points (10

cm) extreme pain. Although highly subjective, it has been

proved useful in the assessment of inflammatory or degen-

erative joint disease, as it is highly sensitive to even small

changes in pain. It is also a simple tool that patients prefer;

requires little training and is therefore widely used12.

The WOMAC score is a validated multidimensional

instrument assessing disability in patients with OA that

has been used for over 20 years and is recommended as a

measure of efficacy in osteoarthritis trials. It consists of

questions assessing pain (five questions), stiffness (two

questions) and physical function (17 questions). Scores

range from 0 (worst) to 100 (best). A decrease in the mean

WOMAC score is considered to indicate clinical improve-

ment with treatment13,14.

We also utilized X-ray imaging with the patient in

standing position to evaluate joint space narrowing, a re-

liable marker of cartilage loss, using measurements of the

medial and lateral knee joint space.
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Table 1: Baseline characteristics of the study population consisting of 80 consecutive patients with knee osteoarthritis who were

randomly assigned to two treatment groups and received weekly intra-articular injections either of low or of high molecular

weight hyaluronic acid preparation.

LMW group HMW group p value

Female/male 25/15 23/17 0.648

Mean age (range) 67.38 (66-74) 67.20 (66-78) 0.509

Kellgren-Lawrence stage 2.55 2.57 0.814

WOMAC score 42.48 (SD 12.8) 43 (SD 13.54) 0.547

VAS score 7.18 (SD 3.84) 7.48 (SD 3.45) 0.707

Medial Joint Space (mm) 3.65 (SD 1.58) 3.66 (SD 1.37) 0.938

Lateral Joint Space (mm) 5.16 (SD 2.16) 5.17 (SD 2.07) 0.454

LMW: low molecular weight, HMW: high molecular weight group, WOMAC: Western Ontario and McMaster Universities

Osteoarthritis Index, VAS: visual analog scale, SD: standard deviation.

Table 2: Western Ontario and McMaster Universities Osteoarthritis Index, visual analog scale score, medial and lateral joint

spaces at five weeks, three months and one year after treatment in the two groups of patients receiving either low or high

molecular weight hyaluronic acid preparation. 

LWW group HMW group p Value

5 weeks after treatment 

WOMAC score mean 23.8 (SD 9.4) 23.02 (SD 8.98) 0.333

VAS score mean 4 (SD 2.32) 4.1 (SD 2.39) 0.918

3 months after treatment

WOMAC score mean 21.82 (SD 11.2) 20.75 (SD 12.76) 0.524

VAS score mean 3.2 (SD 1.8) 3.1 (SD 1.35) 0.617

1 year after treatment

WOMAC score mean 22.48 (SD 13.43) 21.93 (SD 14.79) 0.689

VAS score mean 4.35 (SD 1.54) 4.25 (SD 1.02) 0.861

Medial Joint Space mean 3.66 (SD 0.89) 3.66 (SD 1.26) 0.808

Lateral Joint Space mean 5.18 (SD 1.88) 5.18 (SD 2.77) 0.772

LMW group: low molecular weight group, HMW group: high molecular weight group, WOMAC: Western Ontario and

McMaster Universities Osteoarthritis Index, VAS: visual analog scale, SD: standard deviation.




