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Osteoarthritis (OA) is the most  frequent cause of 
joint pain and articular limitations. Current treatment 
options include analgesics, non-steroidal anti-
inflammatory medication (NSAIDs), weight loss, 
physical therapy, exercise, activity modification, 
assistive devices, topical medication, intra-articular 
injections, and lastly surgery. Although many patients 
can be treated successfully with surgery in the end 
stage of disease, the majority of patients during the 
initial and intermediate stage of the disease requires 
non-surgical management before developing  joint 
failure and a consequent arthroplasty.

Since OA is a long lasting disease, safe long-
term treatments that may reduce pain and improve 
function avoiding the toxic effects of systemic 
medications, such as NSAIDs, should be fully 
exploited. Among these potential treatment options 
rehabilitation exercise and intra-articular injection of 
hyaluronate should be carefully evaluated. The use of 
viscosupplementation (intra-articular hyaluronic acid 
drug therapy) to treat OA is growing worldwide due 
to important results obtained from both randomized 
controlled trials and daily  clinical practice reporting 
improvements in functional activity and pain 
management. However some disagreements appear 
in the recommendations for OA management due 
to the kind of control arm, length of follow-up, 
primary endpoints (if symptomatic or structural) 
and the influence of the ‘placebo effect’. Despite 
this  the use of HA in the treatment of OA  should be 
encouraged because of its immediate bioavailability 
and the absence of systemic effects. Commonly the 

administration of HA is able to  reduce symptoms by 
30-50% for few months and repetition of injection 
every at least 8-12 months is needed in order to 
maintain a low level of symptoms. Patients and 
physicians are asking for something more effective 
and durable.

On the other hand rehabilitation exercise  (both 
land-based and water-based and strength training), 
are commonly used in all individuals with knee 
OA, as well as therapies that can be prescribed 
according to individualized patient needs and 
preferences.  Both land-based and aquatic exercise 
have been shown to decrease pain and improve 
function, and education has been associated with 
short-term pain relief. Unfortunately, the beneficial 
effects from exercise deteriorate and sooner or later 
disappear within three to nine months following 
cessation of the controlled exercise program. 

Recently Svege L conducted a long-term follow-
up of a randomised trial investigating the efficacy 
of  exercise therapy  and patient education versus 
patient education only on the 6-year cumulative 
survival of the native hip to THR in 109 patients with 
symptomatic and radiographic hip OA. The findings 
of this explanatory study suggest that  exercise 
therapy  in addition to patient education can reduce 
the need for THR by 44% in patients with hip OA. 

Several trials exploring separately the efficacy 
of viscosupplementation  and rehabilitation exercise 
have been carried out, on the contrary trials exploring 
together the effectiveness of viscosupplementation  
added to rehabilitation exercise have not been 
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OA is not yet clear and probably never will be. For 
this reason  the association of several treatments with 
different targets and potentially with additive and more 
favourable effects is a promising field of investigation.

performed. 
The credit of the Diracoglu paper published in this 

issue is to outline  the rationale for combining both 
treatments in clinical practice. The best treatment for 
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Rehabilitation is a goal-oriented treatment process intended to maximize independence of individuals 
with compromised function that results from primary pathological processes and resultant impairments. 
The main purpose of intra-articular treatments is to obtain painless joint motion and ambulation of the 
patient. With this respect, approaches of rehabilitation and intra-articular treatment share common goals. 
The main goal of rehabilitation applications is to increase the quality-of-life of the patients. Quality of life 
is the perception of a person’s position in life related to his/her objectives, expectations, and standards in 
the context of his/her culture and system of values. It can be claimed that rehabilitation is certainly a team 
work. When planning the treatment, considering the main complaints of the patient, expectations from 
therapy, and the main goals of treatment may increase patient compliance and may result in a successful 
outcome. The physician should focus on the patient rather than the disease, and should conduct a team 
work together with other branch specialists. The amount of synergy provided by the combination of intra-
articular therapy and rehabilitation can be demonstrated by well-designed studies.
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“Health” was defined by the World Health 
Organization (WHO) constitution as ‘‘a state of 
complete physical, mental and social well-being 
and not merely the absence of disease or infirmity’’ 
(1). The mission of rehabilitation specialists is to 
improve their patients’ health status to the above-
defined level. In general, medicine can be divided 
into three main  areas: preventive, therapeutic 
and rehabilitation medicine. Today, medicine has 
been focused on therapeutic medicine more than 
the others. Yet these three domains of medicine 
carry equal importance in terms of public health. 
Rehabilitation is a goal-oriented treatment process 
intended to maximize independence of individuals 
with compromised function that results from primary 
pathological processes and resultant impairments 
(2). All approaches aiming to return patient to his/
her condition before illness are under the scope of 

rehabilitation. Rehabilitation is a program jointly 
organized by a rehabilitation team in line with 
problems and goals and is a dynamic, mutual learning 
process (2). Obtaining optimal ambulation is one of 
the main purposes of physical rehabilitation. Yielding 
best function of weight bearing joints without pain 
may play a major role in getting functional activities. 
The main purpose of intra-articular treatments is to 
obtain painless joint motion and ambulation of the 
patient. With this respect, approaches of rehabilitation 
and intra-articular treatment share common goals. A 
lot of conditions can  be considered under the scope 
of rehabilitation, such as neurological, rheumatic, 
orthopedic, cardiac, respiratory disorders, and pain 
management. 

The International Classification of Functioning, 
Disability and Health (ICF) advanced the 
understanding and measurement of disability (3).  
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rehabilitation, i.e. improvement in quality-of-life, 
may be obtained by intra-articular hyaluronic acid 
besides other modalities of rehabilitation such as 
exercise, physiotherapy and electrotherapy. In certain 
cases, the patient may benefit from combination of 
these methods. Physician should try to find the most 
convenient combination for his patient. When doing 
this, the most logical way to assess the success of 
treatment is to use quality-of-life scales.

Beyond the quality of life concept, rehabilitation 
tools are also useful in sports medicine. Togetherness 
of rehabilitation and intra-articular therapy may 
increase performance of athletes. Moreover, possible 
damage (related with excessive exercise load) of 
cartilage, capsule, ligaments, and periarticular soft 
tissues can be decreased in elite athletes with this 
integrative approach.

It can be claimed that rehabilitation is certainly 
a team work. A team is a group of people working 
together for reaching a common goal, willing to 
sacrifice their autonomy to the extent required for 
successful goal fulfillment (8). Medical team models 
can be classified into four groups. “Classical model” 
is the traditional method in which a physician 
supplies patient needs. In “multidisciplinary model” 
there is vertical relationship between team leader and 
other team members, whereas in “interdisciplinary 
model” patient is an active member of team and there 
is a horizontal relationship among team members. 
In “transdisciplinary model” borders among 
team members are indistinct. Interdisciplinary 
model seems to be the more convenient model for 

According to ICF, problems with human functioning 
are categorized in three inter-connected areas: 
impairments, activity limitations and participation 
restrictions (3). The ICF has two parts, each 
containing two separate components. Part one 
covers “functioning and disability” and includes 
the components “body functions and structure” 
and “activities and participation”. Part two covers 
“contextual factors” and includes the components 
“environmental factors” and “personal factors” (4) 
(Fig. 1). A successful rehabilitation approach should 
consider all these factors.

The main goal of rehabilitation applications is to 
increase the quality-of-life of the patients. Quality 
of life is the perception of a person’s position in 
life related to his/her objectives, expectations, and 
standards in the context of his/her culture and system 
of values. It is a complete physical, mental and social 
well-being status; it is not only lack of a disease. The 
evaluation of outcomes following a rehabilitation 
procedure requires the evaluation of patients’ 
quality-of-life. There are many scales designed for 
measurement of quality of life such as generic scales 
like Short Form (SF)-36 Health Survey, Nottingham 
health profile, Euro-Quality of Life (QoL), Well-
being scale and WHO-QoL (5,6). The patient’s 
current health status, expectations, suitability and 
success of clinical interventions and compliance of 
the patient to treatment can affect quality of life. 
In a study, intra-articular hyaluronic acid injection 
was shown to have positive effects of SF-36 levels 
(7). Thus, it may be suggested that the main goal of 

Fig. 1. The items of International Classification of Functioning, Disability and Health.
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compliance and may result in a successful outcome. 
The physician should focus on the patient rather than 
the disease, and should conduct a team work together 
with other branch specialists. In daily practice, it 
may be difficult for patients to find many specialists 
at the same time. Therefore, the team leader should 
care about this and should guidance his/her patient 
according to that fact.

Rehabilitation program should be constructed 
after a detailed examination. When planning the 
program, data must be collected, goals should be 
defined, and re-evaluation should be performed 
(Fig. 3). The more frequent update of this circuit, the 
better compliance of the goals of the physician and 
of the patient. 

Factors that affect rehabilitation results can 
be summarized as convenient medical treatment, 

rehabilitation approach. Rehabilitation team should 
primarily focus  on patient needs and demands. 
Core rehabilitation team consists of rehabilitation 
specialist, physiotherapist, rehabilitation nurse, 
psychologist, social worker and occupational 
therapist (Fig. 2). “Patient-oriented team approach” 
has been developed for problems encountered 
during adaptation of patients to rehabilitation 
process and the goal is to make patient needs as the 
main factor that directs rehabilitation team. Thus, 
the patient compliance gains importance and it is 
mainly affected by impairment in physician-patient 
relationship, discrepancy in targets of physician 
and patient, and difficulties in achieving of tasks. 
When planning the treatment, considering the main 
complaints of the patient, expectations from therapy, 
and the main goals of treatment may increase patient 

Fig. 2. Core rehabilitation team.
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joint motion, enhancing muscle strength, obtaining 
better walking and facilitating activities of daily 
living. Exercise prevents progressive joint damage 
by minimizing the stress that the joint is exposed 
to and correcting the biomechanics. Exercise also 
prevents from injury and improves overall health. In a 
previous study, we demonstrated that proprioceptive 
exercise added to strengthening exercise in patients 
with knee osteoarthritis provided a better outcome 
than strengthening exercise alone (10). As known, 
proprioception is ability to perceive body position 
in the three dimensional space. A corruption in 
proprioception poses a susceptibility of joints to 
the external stresses, as the body cannot maintain 
adequate position. Improving proprioception 
through a range of special exercises may increase 
endurance against traumatic conditions and retard 
joint degeneration. Hyaluronic acid injection was 
shown to increase proprioception of knee joint (11). 
As such, combination of proprioceptive exercises 
with injections may increase the effect of treatment. 
On the other hand, stabilization of central part of 
the body are critical to provide greater functional 
efficiency of the kinetic chain of the lower and upper 
limbs. The special exercise program created for this 
purpose is called to “core” stabilization exercise 
(12).

appropriate physiotherapy, good functional status of 
the joints, patient compliance, and family and social 
support. To achieve these conditions, mobilization of 
the patient is very important. In individuals without 
sufficient mobilization, both the pain sensation 
and the joint function are affected negatively. 
For a successful rehabilitation program, pain free 
mobilization of the patient should be increased (in 
both duration and distance). For this aim, many 
methods can be used. Exercise takes an important 
place among them. To obtain soft tissue mobilization, 
combination of physiotherapy and exercise can 
be used.  Degenerative changes increasing with 
age, lead to problems especially in weight-bearing 
joints. Strengthening of muscles surrounding these 
joints can reduce the load of the joint and increase 
patient mobilization or ability to move. Stretching, 
strengthening and joint stabilization exercises are 
among the generally accepted exercise modalities (9). 
The reason of this preference is the interrelationship 
among muscle weakness, joint stability and pain. 
Exercise plays an essential role in OA management 
because muscle weakness creates joint instability, 
joint instability leads to pain and pain leads to 
inhibition of muscles surrounding joint (Fig. 4). 
Exercise decreases the failure and increases the 
functionality by decreasing pain, increasing range of 

Fig. 4. Muscle weakness and pain cycle.Fig. 3. Rehabilitation planning and application cycle.
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expression, inhibition of free oxygen radicals and 
matrix metalloproteases (15-18). In a randomized 
and placebo-controlled study, we demonstrated that 
intra-articular injection of hyaluronan in patients 
with knee OA led to a short-term increase in 
proprioception and isokinetic muscle force, and also 
significant improvements in the functional  status of 
patients (11). Based on these results, intra-articular 
hyaluronic acid injection exerts positive effects on 
the functional status of the patients. The main goal 
of rehabilitation practice is to increase functional 
capacity of the patients. Considering these results, 
utilization of rehabilitation methods and injection 
methods in combination seems to be logical.

Effects of corticosteroids’ on inflammation is very 
well known. This strong anti-inflammatory effect can 
be used to support the rehabilitation process (19). On 
the contrary, it is possible to control inflammation 
and pain with convenient rehabilitation program 
accompanying to corticosteroid injections. Indeed, 
severe inflammation increases the level of pain 
perceived, and also limits joint range-of-motion, and 
eventually reduces the mobilization level of patients. 
The success of a rehabilitation program for a joint 
with severe inflammation is limited. Physician 
should first try to reduce and inhibit inflammation. If 
there is no complication, then rehabilitation program 
can be continued soon after intra-articular injection. 
For instance, shoulder problems are common in 
stroke patients. In a hemiplegic stroke patient, the 
most important reasons for shoulder pain are lack of 
muscle support of shoulder and inadequate posture. 
In many patients, shoulder pain has negative effects 
on stroke rehabilitation. In such cases, adding 
shoulder injections to the rehabilitation program 
may be a good choice. In case of frozen shoulder 
related with stroke or not, rehabilitation of shoulder 
joint is much more difficult. Because, both pain and 
motion limitation of the joint prevent administration 
of stretching/relaxing program. The number of 
treatment sessions increases and also the patient 
experience more pain during physical therapies. 
In such a condition, an intra-articular injection 
should be added to rehabilitation program. Thus, 
treatment sessions can be reduced besides increasing 
patient comfort. For this aim, both corticosteroids 
and hyaluronic acid can be used (20). In a study, 
authors suggested that the best outcome can be 

The major change in the public health in 21st 
century is the increase in elderly population. 
Diseases, which are seen more in elderly people, are 
become more important in terms of both economical 
and medical aspect. Pain, disability, loss of mobility 
and independence are the causes of reduced quality 
of life (13).  Osteoarthritis, especially in the elderly, 
is an important problem that negatively affects the 
quality-of-life. The diagnosis of osteoarthritis is not 
difficult. But, too many treatment alternatives may 
lead to confusion time to time. For example, selection 
of patients suitable for intra-articular treatment 
may be problematic. According to the management 
pyramid in osteoarthritis, education, diet, weight 
loss, counseling, and exercises for the protection of 
range of motion and muscle strength should be given 
to all patients (14). In some patients short courses 
of non-steroidal anti-inflammatory drugs (NSAID’s) 
or simple analgesics; shoe alterations, supportive 
devices, walking aids etc. due to biomechanical 
evaluation and teaching joint protection techniques 
will be adequate (14). Intra-articular injections 
can be seen in the upper part of the pyramid. The 
next-step should consider choices of joint lavage, 
debridement, and medical synovectomy. And at the 
top of the pyramid major surgical intervention, can 
be performed (14).  

Intra-articular treatments are among distinguished 
therapies due to lack of systemic effects and specific 
administration to the site of pathology. They also can 
be repeated with the advantage of mechanical action. 
There are too many options in selecting material 
to intra-articular treatments, such as hyaluronic 
acids, corticosteroids, ozone- oxygen, platelet rich 
plasma (PRP), various NSAID’s, sterilized natural 
anti-inflammatory extracts, joint lavage with 
physiologic saline, morphine, clodronate, interleukin 
1 and the others. Among these, hyaluronic acids 
and corticosteroids are most commonly chosen 
preparations. For the purpose of increase joint 
mobility and decrease pain, hyaluronic acids can be 
used in non-inflammatory period. According to many 
studies, hyaluronic acid may affect intra-articularly 
with different ways: decreasing contact of cartilage 
with inflammatory mediators and degenerative 
enzymes, decreasing joint effusion, effect on 
nociceptors, participation to matrix structure, 
increasing joint lubrication, increasing Hsp72 
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10.	 Diracoglu D, Aydin R, Baskent A, Celik A. Effects 
of kinesthesia and balance exercises in knee 
osteoarthritis. J Clin Rheumatol 2005; 11:303-10.

11.	 Diracoglu D, Vural M, Baskent A, Dikici F, 
Aksoy C. The effect of viscosupplementation on 

obtained by a combination of exercise and injection 
in patients with subacromial adhesive bursitis (21). 
In another study, this approach was shown to be a 
cost-effective way. According to the results of this 
study, adding corticosteroid injections to the exercise 
and rehabilitation program conducted under the 
supervision of a therapist was more cost-effective 
than performing exercise alone (22). It has been 
shown that corticosteroid injections can be used 
safely and lead to desired results in diabetic patients 
with adhesive capsulitis (23). The adverse effects of 
systemic corticosteroids in long-term use is well-
known. Systemic side effects are quite rare in intra-
articular injections. This may affect positively the 
rehabilitation program.

In clinical progression of osteoarthritis, generally 
two consecutive phases can be noted. These are the 
inflammation (congestive) phase following an initial 
stress and the remission phase. Chondroresorption 
is especially seen in the inflammation phase. When 
planning rehabilitation of osteoarthritis, these phases 
should be taken into account. For example, in the 
inflammation phase, resting, decreasing joint load, 
passive mobilization, cold treatment, analgesic 
and anti-inflammatory treatment should be chosen. 
In the remission phase, strengthening exercises, 
aerobic exercises, proprioceptive exercises, hot 
treatments and hydrotherapy should take part in the 
rehabilitation program. Although anti-inflammatory 
effects of hyaluronic acid has been shown in some 
studies, intra-articular corticosteroids should be 
preferred in the inflammatory phase. During the 
remission phase, hyaluronic acid injections are more 
logical.

In conclusion, when the patients need 
rehabilitation and have degenerative joint problems 
to some extent or local joint inflammation, intra-
articular injections may be extensively useful. On 
the contrary, rehabilitation can be facilitated with 
intra-articular treatments. Various studies showed 
complementary effects of injection and rehabilitation. 
The amount of synergy provided by the combination 
of these two methods can be demonstrated by well-
designed studies.
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Polymyalgia Rheumatica (PMR) is a rheumatic disease characterised by inflammatory pain in the 
scapular and pelvic tracks and with elevated markers of inflammation as erythrocyte sedimentation rate 
(ESR) and C-reactive protein (CRP). The common treatment is steroid with consequent complications 
as: hypertension, osteoporosis, obesity and diabetes. Moreover, in diabetic patients treated with oral 
hypoglicemic agents the steroid therapy induces a rise of glycaemic values and, sometimes, a switch to 
insulin therapy. Tocilizumab (TCZ) is a monoclonal antibody that blocks the action of IL-6, currently 
used for Rheumatoid Arthritis. We proposed therapy with Tocilizumab and a low dose of steroid 
therapy in five patients with diabetes and onset PMR. At the end of the observation all patients have 
demonstrated a complete resolution of the clinical and serological picture and no change of the HbA1c 
value; none of the patients needed  insulin therapy.

EFFECTS OF TOCILIZUMAB IN PATIENTS WITH POLYMIALGIA RHEUMATICA 
AND TYPE2  DIABETES: CASE SERIES OF 5 PATIENTS.

L.S. MARTIN-MARTIN1, I. MISISCHI2, C. LATINI3, A. LATINI1, A. SILVESTRI1,
A. RAGNO1, and E. PAPINI2

1Department of Internal Medicine, “Regina Apostolorum” Hospital – Albano Laziale (Rome-Italy)
2Department of Endocrinology, “Regina Apostolorum” Hospital – Albano Laziale (Rome-Italy)

3School of Medicine, University “La Sapienza” (Rome-Italy) 

Polymyalgia Rheumatica (PMR) is a common 
rheumatic disease that affects middle aged and 
older patients. Its incidence increases progressively 
after 50 years with a maximum peak between 70-80 
years old (1). Polymyalgia Rheumatica is twice as 
common in women as in men and is related to giant 
cell arteritis (GCA), although the precise relationship 
between the two conditions remains unknown. 
While the aetiology of PMR remains elusive, both 
environmental and genetic risk factors are thought to 
contribute to its development (2). 

In particular, the study of the allelic variants of 
the DR4 has revealed that some subtypes HLA-
DRB1*04 (the allele HLA-DRB1*0404) are present 
in almost 50% of the patients (3). In the diagnosis 
of PMR distinguishing between GCA and PMR is 
important because GCA can lead to blindness and 
requires higher doses of medication. The onset 

of PMR usually is acute. However, symptoms 
generally are present for longer than one month 
before patients seek an evaluation. Polymyalgia 
rheumatica affects the shoulder and hip girdles 
causing aching and morning stiffness related to 
synovitis of proximal joints and inflammation of 
extra-articular synovial structures. (4) The most 
striking symptom is the functional impotence, 
sometimes so severe that the patient, must be helped 
to get dressed and undressed, and has difficulty 
getting up when he is sitting and/or raise the arms. 
Laboratory test findings in PMR are nonspecific and 
usually indicate the presence of inflammation with 
elevated erythrocyte sedimentation rate (ESR) and 
C-reactive protein (CRP). C-reactive protein is a 
more sensitive indicator of disease activity than ESR 
in PMR as it is less affected by extraneous factors 
such as increasing age (5). Patients with PMR may 
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have a normochromic, normocytic anaemia and 
raised alkaline phosphatase but creatinine kinase 
is invariably normal (in contrast to elevated levels 
in polymyositis, hypothyroidism and other muscle 
diseases). Once the diagnosis is established, the 
steroids are the first-line therapy in the treatment of 
the PMR. The initial dose of prednisone is 15 mg 
a day, and it should be increased to no higher than 
20 mg a day in the first two weeks of treatment 
and then gradually tapered over time. In general, 
the response to the therapy is excellent with the 
resolution of symptoms in a few days associated with 
a reduction of ESR and CPR. Glucocorticosteroid 
related adverse events are common and include 
osteoporosis, avascular necrosis, infections, 
diabetes, insufficiency fractures, steroid myopathies, 
hypertension, and cataracts, suggesting the need to 
improve the therapeutic options, mainly in patients at 
high risk related to steroid toxicity (6). Methotrexate 
or an anti-tumor necrosis factor drug is the most 
commonly used corticosteroid sparing agent but 
showed modest efficacy in this situation.

In the PMR, an increased plasma concentration 
of IL-6 has been demonstrated. In particular, the 
persistent increase of IL-6, after a successful steroid 
treatment, seems predictive of a relapse of the 
PMR (7). Tocilizumab (TCZ) is an anti-interleukin 
6-receptor antibody that is being recently studied 
in the treatment of PMR patients who are intolerant 
or refractory to GCs, especially after failure of a 
second-line agent (8).

PATIENTS AND METHODS

We selected 5 patients (3 females and 2 males, 
mean age 68 +/-3 years), with recent diagnosis of 
Polymyalgia Rheumatica with the onset of symptoms 
no more than one month previously and  with well-
controlled diabetes under oral therapy. All of them 
showed high CRP values at the baseline (Fig. 1), 
while the rheumatoid factor and the antibodies 
against cyclic citrullinated peptide (Ab-CCP) were 
negative. 

The clinical aspects of the patients  showed a 
typical  clinical picture: a strong pain in the  shoulder 
and hip girdles causing aching and morning stiffness 
of proximal joints and has difficulty getting up when 
he/she  is sitting and/or raise the arms. Four out of five 

patients showed an important functional impotence, 
sometimes so severe that the patients, must be helped 
to get dressed and undressed.  When the patients were 
visited, VAS pain average was 7. Four of five patients 
(3 males and 1 female) were affected by hypertension  
under good pharmacological control. 1 male was 
suffering from COPD and one  female was treated 
with Levothyroxine for thyroid nodules. All patients 
underwent tests for hepatic, renal and bone marrow 
functions: AST, ALT, creatinine, complete blood 
count, protein electrophoresis, Na and K. Also, at the 
baseline, we excluded hepatitis, HIV infection and 
tuberculosis, their lipid profile was normal. Patients 
were well informed about the steroid therapy and the 
TCZ complications, Therefore, when their informed 
consent was obtained, all patients underwent a single 
infusion of TCZ at a dose of 8 mg/kg and steroid 
therapy at a weight based dose (5 mg/day if weight < 
80 kg, or 7.5 mg/day if weight> 80 kg). After 30 and 
60 days, all patients were checked for ESR, CRP, 
blood glucose, HbA1c, lipid profile, complete blood 
count, AST, ALT and creatinine and all patients filled 
out a self-report assessment of pain on VAS scale. 

RESULTS

At 30 and 60 days we showed a statistically 
significant reduction of CRP (from 40,2 mg/dl ± 15,2 
to 4,1 mg/dl ± 4,9 and to 4,4 mg/dl ± 2 respectively 
p=0,001) (Fig. 1) and a complete disappear of pain. 
During the follow up all  serological checks were 
normal and no complications were observed, but 
above all none of the patients needed to switch to 
therapy insulin because glycaemic control was 
maintained within the limits (Fig. 2).

We did not perform a statistical analysis due to the 
small sample size, since this is a pilot study exploring  
the efficacy and safety of Tocilizumab therapy in PMR 
patients affected also by type 2 diabetes and therefore 
with contraindications to high doses of steroids.

DISCUSSION 

Polymyalgia Rheumatica (PMR) is a common 
rheumatic disease that affects middle aged and older 
patients. The common treatment is oral prednisone 
resulting in a dramatic  suppression of inflammation. 
The British Society for Rheumatology and the British 
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have suggested the involvement of IL-6 in the 
pathway of PMR, for this reason it has sparked interest 
in blocking IL-6 system to manage PMR. Recently 
two research groups have published positive clinical  
effects of Tocilizumab in the therapy of PMR (8,11). 

In this pilot study we have explored a combined 
therapy with low dose of steroid and an inhibitor 
IL-6 Tocilizumab for diabetic patients affected 
by Polymialgia Rheumatica; our results showed 
a complete resolution of pain and inflammatory 
markers without requiring  insulin therapy for a good 
glycaemic control. In addition it seems that TCZ has 
a positive effect against the insulin resistance; in fact 
other authors have found a normalization of HbA1c 
in patients treated with TCZ (12).Our findings could 
suggest the use of IL-6 inhibition at least  in these 
kind of patients. Due to the cost of TCZ we cannot 

Health Professionals in Rheumatology consensus 
regimen suggests using: daily prednisolone: 15 mg 
for 3 weeks, then 12.5 mg for 3 weeks, then 10 mg 
for 4–6 weeks, then reduction by 1 mg every 4–8 
weeks or alternate day reductions (eg. 10/7.5 mg 
alternate days) (9).

Unfortunately some concerns may arise in the 
steroid treatment   of these Patients. Over 60% of 
patients have a disease relapse during the decrease 
of the steroid therapy, and many studies indicate 
that rarely the steroid treatment may be stopped 
before two years. Moreover elderly patients are often 
affected by several comorbidities contra-indicating 
the use of steroid treatments. Further  the classical  
“steroid-saving” drugs have not been successful  in  
PMR therapy, due  to an insufficient production of 
endogenous glucocorticoids (10). Some evidences 

Fig. 1. CRP values during follow-up (mg/dl).

Fig. 2. HbA1c values during follow-up (%).        
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propose IL-6 inhibition in all PMR patients, but it 
may be a suitable alternative treatment for patients 
with many comorbidities and especially in diabetic 
patients. This study is only a case series of 5 patients, 
it’s necessary a RCT with a larger number of patients 
before drawing definitive conclusions.
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A positive power Doppler (PD) signal on ultrasonographic examination (US) of entheses sites is 
generally considered a specific sign of inflammation. Some authors retain that intense physical activity 
may provoke increased blood flow at tendons, resulting in a positive PD signal. The objective of our 
study was to assess the effect of intense physical activity on ultrasonographic power Doppler analysis of 
Achilles tendon entheses in healthy subjects. We enrolled 8 professional basketball players in the study. 
All subjects underwent ultrasonographic power Doppler (USPD) examination of both Achilles tendons 
before and after a three hour training session. A patient with known Achilles tendon enthesopathy was 
used to optimize power Doppler settings. USPD analysis was negative before and after the training 
session in all subjects. Intense physical activity and mechanical stress of Achilles tendon entheses do 
not increase intratendinous power Doppler signal. A power Doppler signal at entheses sites should be 
considered specific for inflammation.

POWER DOPPLER ULTRASONOGRAPHY OF ACHILLES TENDON ENTHESES IN 
ATHLETES. CAN INTENSE PHYSICAL ACTIVITY INCREASE POWER DOPPLER 

SIGNAL AND SIMULATE ENTHESITIS AT ULTRASOUND EXAMINATION OF 
HEALTHY SUBJECTS?

G. FILIPPOU, A. ADINOLFI, I. BERTOLDI, V. DI SABATINO, V. PICERNO,
M. GALEAZZI AND B. FREDIANI 

Department of Medicine, Surgery and Neurosciences, Section of Rheumatology, University of Siena.

The entheses are the sites at which tendons, 
muscles, ligaments and joint capsules are inserted 
into the bone. Inflammation involving entheses is 
considered as characteristic sign of spondyloarthritis, 
as entheses are the main anatomic target of 
inflammation in this type of arthritis (1). Joint 
ultrasonography is widely used to observe tendons 
and describe the alterations typical of enthesitis 
(2,3). The most characteristic ultrasonographic 
sign of entheseal inflammation is a positive power 
Doppler (PD) signal at the point of insertion of the 
tendon under examination. Although this sign is 
considered to be highly specific for inflammation, 
some authors claim that a positive PD signal can also 
occur following normal physical stimulation such as 
sport (9,10,11).

The aim of our study was to evaluate the presence 

of a PD signal in the tendons of healthy subjects 
following highly intensive physical activity.

PATIENTS AND METHODS

Eight professional basketball players belonging 
to the “Società Costone” in Siena were recruited 
for the study. The inclusion criteria were absence of 
tendon pain or known tendinopathy, absence of other 
local or systemic pathologies and a negative history 
of non-steroidal anti-inflammatory drug or cortisone 
use. The mean age of the athletes examined was 23 
years (range 18-29). All the athletes took part in 5 
training sessions per week of approximately 3 hours 
each, as well as several hours of training in the gym 
and one basketball game. Power Doppler ultrasound 
evaluation was performed on both Achilles tendons 
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Forms of tendon alteration associated with signs 
of neovascularization are also correlated with other 
tendinopathies caused by traumas or particularly 
accentuated mechanical stress: these include sports-
related tendinopathies, which often show PD signals 
in symptomatic subjects (4).

Neovascularization seems to play a key role in the 
development of painful symptoms in tendinopathies 
(5,6,7). Vascular neoformation is related to altered 
VEGF (vascular endothelial growth factor) 
expression, which can be caused by various stimuli, 
such as hypoxia, mechanical stress, or the presence 
of inflammatory cytokines; the vessel walls are 
covered with a dense network of nerve structures, 
which are responsible for transmitting the sensation 
of pain as they are probably glutamate-mediated (6). 
To ascertain whether the presence of an ultrasound 
PD signal is specific to tendon inflammation, we 
focused our analysis on the tendons of professional 
athletes in direct relation to a training session. This 
allowed us to evaluate the effect of physical stress 
and related mechanical and metabolic factors on 
the vascularization of healthy and clinically normal 
entheses.

Previous studies have evaluated the 
ultrasonographic characteristics of entheses in 
direct connection to exercise (8-11) and some 
have suggested that increased vascularization in 
the tendons studied may represent a physiological 
response to exercise and increased functional 
demand. It should be pointed out, however, that these 
analyses provide no clear indication of the presence 
or lack of tendinopathy in the subjects studied, 
and in some of them the populations observed are 
mainly composed of symptomatic subjects suffering 
from chronic forms of tendinopathy. A study on 
patellar tendinopathy (jumper’s knee) in badminton 

of all eight athletes immediately before and after a 
three hour training session. In order to carry out the 
analyses at the training ground, a portable device with 
multi-frequency probes was used (Esaote MyLab 25, 
Genoa, Italy) at a maximum frequency of 18 MHz.

Scans were performed with subjects lying on a bed 
in the prone position, with their feet slightly off the 
end of the bed. To optimize Power Doppler settings, 
a patient with known acute Achilles tendinopathy 
was examined immediately prior to evaluation of the 
eight study subjects, in the same conditions (Fig. 1). 
All ultrasound evaluations were performed by the 
same doctor, specialized in rheumatology and expert 
in muscoloskeletal ultrasonography.

RESULTS

16 Achille’s tendons were examined at the end 
of the training session. No significant alterations in 
grey scale US were noted after the training session. 
Similarly, Power Doppler ultrasound did not show 
the presence of intratendinous or entheseal vascular 
signals in any of the subjects examined, either before 
after physical exercise (Fig. 1).

DISCUSSION

The ultrasound anatomy of normal entheses 
shows slow vascularization of the perientheseal 
tissues and the absence of a vascular signal in the 
entheses (2); the presence of an intratendinous PD 
signal is considered as a sign of inflammatory or 
degenerative tendon disease (2,3,4).

Inflammation of the entheses (enthesitis) is a 
characteristic of spondyloarthritis, the entheses 
being the main anatomic target of inflammation in 
seronegative arthritis (2,3).

Fig. 1. Longitudinal scan of the Achilles tendon entheses of our control subject (A) and of an athlete, before (B) and after 
(C) the training session. Power Doppler signal was not found at the healthy subject.
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of a contrast medium did not show the presence of 
an intratendinous vascular signal in any case, nor 
did it identify the presence of the smaller vascular 
branches (capillaries) that histological examination 
had shown in the perientheseal regions, leading 
the authors to conclude that the presence of a more 
pronounced vascular component in the tendon 
structure should be considered as an indication 
of increased vascularization associated with 
inflammatory phenomena.

A study published in 2012 by Hirschmuller et 
al. (13), evaluated the role of ultrasonography of 
Achille’s tendon as a prognostic tool for tendonitis. 
Based on the results obtained, the authors concluded 
that the neovascularization within the Achilles 
tendon should be considered the most important 
prognostic factor of early tendinosis, excluding its 
role as part of an adaptive process. This study was 
based on the evaluation of the whole tendon and not 
specifically at the entheses, but it is in accordance 
with our results that power Doppler signal is not 
present in normal tendons (entheses or main tendon).

In conclusion, none of the tendons observed 
in our study showed the presence of vascular 
signal following physical exercise, suggesting 
that entheseal vascularization does not reflect a 
condition of increased functional demand following 
muscular stress or due to mechanical factors. We can 
therefore conclude that the power Doppler signal is 
a highly specific ultrasonographic sign of entheseal 
inflammation.

ACKNOWLEDGEMENT

The authors wish to thank the players and 
managers of “Associazione Sportiva Costone” for 
they kind participation at the study.

The authors declare no conflict of interest

BIBLIOGRAPHY

1.	 Benjamin M, Mc Gonagle D. The anatomical 
basis for disease localisation in seronegative 
spondyloarthropathy at entheses and related sites. J 
Anat 2001; 199:503-527.

2.	 Falsetti P, Acciai C, Lenzi L, Frediani B. Ultrasound 
of enthesopathy in rheumatic disease. Mod 

players (8) revealed a high prevalence of painful 
tendinopathy in badminton players and an almost 
identical prevalence of PD signal at ultrasound 
examination, although the signal was also present 
in subjects without a recent or previous history of 
symptomatic tendinopathy. However, the authors 
confirmed a greater presence of vascularization in 
painful tendons compared to asymptomatic ones and 
found no increase in vascularization after the match 
as compared to before the match. A study conducted 
on the Achilles tendons of nonprofessional football 
players (9), on the other hand, concluded that tendon 
vascularization was frequent in the subjects observed 
(without giving details of any correlation with painful 
symptoms reported) and characteristically increased 
with physical exercise. 

Boesen et al. (10) and van Snellenberg et al. 
(11), on the other hand, deny that there is a direct 
relationship between the presence of a vascular 
signal and tendinopathy of the affected area. Signs 
of neovascularization were found in both studies: in 
symptomatic subjects and asymptomatic populations 
of non-professional athletes in the former, and in 
healthy individuals with no athletic training in the 
latter. According to Boesen, while the PD signal 
is always positive in the study of symptomatic 
tendinopathies, Doppler activity should not always 
be interpreted as a pathological sign in itself. It can, 
however, be considered as a physiological sign in the 
tendons of asymptomatic volunteers not undergoing 
training that show a progressive increase following 
physical exercise, thus indicating a physiological 
response to increased functional demand  (10).

These observations are in contrast with our results 
and those of other authors, which report the presence 
of vascularization as a pathological sign and 
have not found a vascular signal in asymptomatic 
subjects (7,12). Ohberg et al. (7), for example, 
found neovascularization in areas with other 
ultrasonographic and clinical signs of tendinosis, 
and especially in symptomatic areas, but not in the 
tendons of asymptomatic subjects.

Morel et al. (12) compared the vascularization 
of Achilles tendons and entheses in tissue samples 
from the cadavers of asymptomatic subjects with 
ultrasonographic scans of the healthy tendons 
of subjects without any symptoms of pain. 
Ultrasonographic analysis following the injection 



70

CC, Bliddal H. Ultrasound Doppler of the anterior 
knee tendons in elite badminton players. Colour 
fraction before and after the match. Br J Sports Med 
2010; 44(2):134-9.

9.	 Fahlstrom M, Alfredson H, () Ultrasound and 
Doppler findings in the Achilles tendon among 
middle-aged recreational floor-ball players in direct 
relation to a match. Br J Sports Med 2008; 10.1136/
bjsm.2008.047316.

10.	 Boesen MI, Koenig MJ, Torp-Pedersen S, Bliddal H, 
Langberg H. Tendinopathy and Doppler activity: the 
vascular response of the Achilles tendon to exercise. 
Scand J Med Sci Sports 2006; 16:463-469.

11.	 Van Snellenberg W, Wiley JP, Brunet G. Achilles 
tendon pain intensity and level of neovascularization 
in athletes as determined by color Doppler ultrasound. 
Scand J Med Sci Sports 2007; 17:530-534.

12.	 Morel M, Boutry N, Demondion X, Legroux-Gerot 
I, Cotton H, Cotton A. Normal anatomy of the heel 
entheses: anatomical and ultrasonographic study of 
their blood supply. Surg Radiol Anat 2005; 27:176-183.

13.	 Hirschmuller A, Konstantinidis L, Frey V, Dickhuth 
HH, Baur H, Sudkamp NP, Helwig P, Prognostic 
Value of Achilles Tendon Doppler Sonography in 
Asymptomatic Runners. Med Sci Sports Exerc 2012; 
44(2):199-205.

Rheumatol 2009; 19:103-113.
3.	 D’Agostino MA, Said-Nahal R, Hacquard-Boudar C, 

Brasseur JL, Dougados M, Breban M. Assessment of 
peripheral enthesitis in the Spondyloarthropathies by 
Ultrasonography combined with Power Doppler. A 
cross-sectional study. Arthritis Rheum 2003; 48:523-
533.

4.	 Benjamin M, Toumi M, Ralphs JR, Bydder G, Best 
TM, Milz S. Where tendons and ligaments meet bone: 
attachment sites (entheses) in relation to exercise 
and/or mechanical load. J Anat 2006; 208:471-490.

5.	 Zanetti M, Metzdorf A, Kundert HP, Zollinger H, 
Vienne P, Seifert B, et al. Achilles tendons: clinical 
relevance of neovascularization diagnosed with 
Power Doppler ultrasonography. Radiology 2003; 
227:556-560.

6.	 Pufe T, Petersen WJ, Mentlein R, Tillmann BN. 
The role of vasculature and angiogenesis for the 
pathogenesis of degenerative tendon disease. Scand 
J Med Sci Sports 2005; 15:211-222.

7.	 Ohberg L, Lorentzon R, Alfredsn H. 
Neovascularization in Achilles tendons with 
painful tendinosis but not in normal tendons: an 
ultrasonographic investigation. Knee Surg Sports 
Traumatol Arthrosc 2001; 9:235-238.

8.	 Koenig MJ, Torp-Pedersen ST, Boesen MI, Holm 

G. FILIPPOU ET AL.



EUROPEAN JOURNAL OF MUSCULOSKELETAL DISEASES

2038-4106 (2013)
Copyright © by BIOLIFE, s.a.s.

This publication and/or article is for individual use only and may not be further
reproduced without written permission from the copyright holder.

Unauthorized reproduction may result in financial and other penalties
DISCLOSURE: ALL AUTHORS REPORT NO CONFLICTS OF 

INTEREST RELEVANT TO THIS ARTICLE.
71

Vol. 2, no. 2, 71-77 (2013)

Key words: Osteoarthritis, joint lavage, hyaluronan.

Many patients with advanced knee osteoarthritis (OA) who are indicted for total knee joint 
replacement (TKR) are unfit for operation or refuse it for different reasons. Palliative treatment for this 
group of patients may be important for decreasing pain and improving function. The aim of the study 
was to compare efficacy and safety of knee joint lavage[KJL] ( two 14 gauges needles and 2 liters of 0.9% 
saline) and intra-articular hyaluronic acid injections (HAIs) (3 x 2ml, 1 week apart).We performed a 
single-centre, single blind, randomized, parallel group trial comparing KJL and HAIs. Patients with 
advanced knee OA (Kellgren/Lawrence score 4) who are indicted for TKR and unfit or refuse to have 
TKR, were randomized to either knee lavage using the 2 needle technique or a weekly intra-articular 
injection of hyaluronic acid for 3 weeks. Patients were followed up for 12 months. The primary outcome 
measures were the Western Ontario and McMaster Universities OA Index total pain score WOMAC (a 
Likert scale) and patient global assessment (PGA) questionnaires. Seventy patients were recruited of 
whom 36 received KJL and 34 received HAIs. At the end of the 1st month, there was a reduction in the 
WOMAC pain score of 80% and 40% in KJL and HAIs groups respectively. At this time point just 88% 
(32 patients) and 50% (17 patients) of subjects in KJL and HAIs groups respectively felt that their knee 
pain had improved compared to baseline. At the end of the 6th month post injection, there was a reduction 
in the WOMAC pain score of 50% and 10% in KJL and HAIs groups respectively. At this time point just 
88% (32 patients) and 50% (17 patients) of subjects in KJL and HAIs groups respectively felt that their 
knee pain had improved compared to baseline. At the end of the 9th month post injection, there was a 
reduction in the WOMAC pain score of 25% and 5% in KJL and HAIs groups respectively. At this time 
point just 27.7% (10 patients) and 5.9% (2 patients) of patients in KJL and HAIs groups respectively felt 
that their knee pain had improved compared to baseline. By the end of the 12th month, none of patients 
in both groups felt that his knee pain had improved compared to baseline and there was no reduction in 
WOMAC pain score. At the ends of 1st, 6th and 9th months, the improvement in WOMAC pain score 
and the number of subjects reporting an improvement in symptoms was significantly greater in the KJL 
group compared to the HAIs group. In patients with advanced OA, KJL improved pain better than 
HAIs and for a longer duration.
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Osteoarthritis (OA) is the most common joint 
disease and one of the most frequent causes of 
physical impairment (1). Osteoarthritis affects about 

10% of the population over 55 years of age, of those 
one-quarter are severely disabled (2). Osteoarthritis 
of the knee has been associated with a decrease in the 
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and concluded that Joint lavage does not result in a 
relevant benefit for patients with knee osteoarthritis 
in terms of pain relief or function improvement (10).

Taking in consideration the limited choices 
available for patients with advanced OA especially 
those who are unfit or refuse total knee joint 
replacement (TKR) surgery, we undertook the 
present study, in which we compared the benefits 
of the knee joint lavage (KJL) and intra-articular 
hyaluronic acid injections (HAIs) in patients with 
advanced OA of the knee.

MATERIAL AND METHODS

Patients 
Seventy consecutive patients with knee OA attending 

the outpatient Clinic of Rheumatology & Rehabilitation 
Department, Faculty of Medicine, Zagazig University 
were selected for the study. 

Inclusion criteria:
Patients aged 40 years or greater, Fulfilling the 

American College of Rheumatology criteria for 
osteoarthritis (11), who had advanced OA grade IV 
radiographic stage osteoarthritis (Kellgren–Lawrence 
grading system) (12). Continued pain in the target knee 
despite conservative treatments and patients who indicted 
for total knee joint replacement TKR but unfit or refuse to 
have surgery. 

Exclusion criteria: 
Secondary OA in the target knee, viscosupplementation 

in any joint in the past 9 months, surgery in the knee  
within the past 6 months, intra-articular injection of  
corticosteroids in any joint within 3 months before 
screening. 

Patients were randomly assigned to receive either 
hyaluronic acid injections or knee lavage in the target joint. 
Patients completed the Western Ontario and McMaster 
Universities (WOMAC) Osteoarthritis Index Likert (13) 
and patient global assessment (PGA) questionnaires (14).

Study design 
We performed a single-centre, single blind, 

randomized, parallel group trial comparing KJL and HAIs. 
Patients in both groups could only employ paracetamol as 
an analgesic in case of need, up to 4 mg/day. The ethics 
committee of the hospital approved the study protocol and 
all participants signed an informed consent.

Treatment administration
All treatments were given by the first author. 

elasticity and viscosity of the synovial fluid, which 
may alter the transmission of mechanical forces to 
the cartilage, possibly increasing its susceptibility 
to mechanical damage, or wear and tear (3). 
Hyaluronan, a high molecular mass polysaccharide 
produced by type B synovial cells, is one of the main 
components of synovial fluid. Within the joint cavity, 
hyaluronan plays a major role in joint lubrication and 
in maintaining homeostasis (4). Hyaluronic acid is 
frequently applied by intra-articular injection, but 
the evidence concerning its clinical relevance is 
conflicting. Although previous studies showed that 
viscosupplementation is an effective treatment for 
OA of the knee with beneficial effects (on pain, 
function and patient global assessment) (5), the 
guidelines of American college of rheumatology 
(ACR) about pharmacological treatment of knee 
osteoarthritis reported that there were no positive or 
negative recommendations about using hyaluronic 
acid injections in patients with Knee OA (6). 

The use of joint lavage as a palliative treatment for 
OA of the knee was started around 1934, when Burman 
reported that diagnostic arthroscopies improved 
the symptoms of patients with this disease (10).The 
assessment of this therapeutic treatment suggested 
that joint lavage, whether alone or combined with 
arthroscopy, relieved pain in patients with gonarthrosis 
(7). Joint lavage as a treatment for the management 
of patients with some knee disease - particularly 
arthritis - is especially interesting as it is a relatively 
non-invasive, virtually painless technique with no 
side effects; it can be performed at the physician’s 
clinic, is willingly accepted by patients, and is highly 
effective in relieving pain and improving function (8). 
The favorable effect of the JL treatment on OA relies 
on the following phenomena: cartilage debridement, 
joint distension, removal of microcrystals, joint 
cooling, dilution of degrading enzymes and various 
cytokines involved in chondrolysis, and distruption 
of intra-articular adhesion (9). However, the efficacy 
of JL in relation to alternative treatments remains to 
be demonstrated beyond doubt. Knee joint lavage did 
not addressed in 2012 guidelines of American college 
of rheumatology (ACR) about pharmacological 
treatment of knee osteoarthritis (6). In a review of 
available studies, the methodological quality and the 
quality of reporting was poor, identified a moderate 
to large degree of heterogeneity among the trials 
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timepoints. Significance was assumed at p<0.05.

RESULTS

A total of seventy patients completed the study. 
Thirty six patients randomly assigned to knee joint 
lavage (KJL) and thirty four patients randomly 
assigned to intra-articular hyaluronic acid injection 
(HAIs). All patients were indicated for TKR surgery 
but either unfit for surgery (32 patients; 15 in KJL 
group and 17 in HAI group) or refuse surgery (38 
patients; 21 in KJL group and 17 in HAI group). 
Of the 70 patients included in the study, 65% were 
women. Mean age was 57.3 years with a standard 
deviation (SD) of 3.9 for KJL group and 58.0 years 
with a standard deviation (SD) of 2.7 for HAIs 
group. The relatively younger mean age of patients 
in both groups may be due to that in our experience, 
younger patients with advanced OA usually accept 
interventional treatment more often than older 
patients. All patients complied with ACR criteria 
for knee OA. All patients had a radiologic stage IV 
accorfding with Kellgren-Lawrence classification. 
Table 1 reflects the clinical and demographic 
characteristics of patients included in each treatment 
group and baseline values are compared for each of 
the variables. There were no statistically significant, 
or clinically meaningful, differences between 
treatment groups in any baseline or demographic 
parameter. 

At the end of the 1st month, there was a reduction 
in the WOMAC pain score of 80% and 40% in KJL 
and HAIs groups respectively. At the end of the 6th 
month, there was a reduction in the WOMAC pain 
score of 50% and 10% in KJL and HAIs groups 
respectively while, at the end of the 9th month, there 
was a reduction in the WOMAC pain score of 25% 
and 5% in each group respectively. 

By comparing two treatment groups as regard 
reduction in WOMAC pain score, we found that 
there were significant difference between two 
groups at 1,6,9 months, but there was no significant 
difference between two groups at baseline or after 12 
month (Table 2). 

Efficacy of treatment was also evaluated by by 
Patient Global Assessment after 1 month then after 
6, 9, and 12 months, we noticed the superiority of 
HAIs in improving function as there is no patients 

Hyaluronic acid injections were performed in the target 
knee, once a week for three weeks, using Hylan G-F 
20 (Synvisc, Genzyme Corporation, Ridgefield, New 
Jersey, USA). Arthrocentesis was performed before 
injection. Knee lavage was done by the 2 needle technique 
described in previous reports (15). The procedure started 
with cleansing of the skin around the knee with iodine 
solution, after which a local anaesthetic (1% lidocaine) 
is injected intra-articularly (20 ml) and throughout the 
capsula, subcutaneous tissue and skin around the lateral 
superopatellar portal (10 ml). The first 14 gauge needle 
is introduced into the lateral superopatellar portal and 
connected to the infusion line of the 0.9% saline solution. 
The knee cavity is filled with saline, which helps with the 
introduction of the second 14 gauge needle just above the 
first needle into medial superopatellar portal. The saline 
infusion line is then connected to the second portal (inflow) 
and saline is evacuated through the first portal (outflow). 
Adequate lavage is ensured by transient stopping of the 
outflow needle, mobilisation of the joint (10–208 of flexion 
and extension combined with valgus and varus stress, in 
order to open and irrigate the tibiofemoral compartments) 
and manual compression of the distended joint. A total of 
2 Liter of 0.9% saline is injected into and evacuated from 
the knee joint in 5–10 minutes. The total duration of the 
procedure is about 60-90 minutes.

Follow up
Patients were followed for 12 months. All patients 

competed the follow up and when a patient Missed his/ 
her follow up date, he / she was contacted by telephone to 
attend in the nearest date to their missed date. The primary 
outcome measures were the Western Ontario and McMaster 
Universities OA Index total pain score WOMAC (a Likert 
scale) and patient global assessment (PGA). Efficacy of 
treatment was evaluated according to the Osteoarthritis 
Research Society International (OARSI) criteria (16). All 
of the variables were measured at baseline, at 1 month, at 
3 months, and at 6 months, at 9 months and at 12 months. 
All follow ups were done by the second author who was 
blind to the method of interventional treatment.

Statistical analysis
Statistical analysis was done using SPSS software 

package, version 15.0, 2006, Ecosoft corporation, USA. 
The statistical analysis of data consisted in a descriptive 
analysis with the calculation of absolute and relative 
frequencies for qualitative variables and means (standard 
deviation [SD]) for quantitative variables. The inferential 
analysis compared the baseline values using the Student t 
test for quantitative variables and the x2 test (dichotomic 
variables) for qualitative variables. A covariance analysis 
was performed, contrasting the WOMAC score at different 



74

observed during the first month and 6, 9 months in 
KJL group more than HAIs group and there were 
significant differences between the two groups.

DISCUSSION

This study demonstrates that knee joint lavage 
is safe and effective in providing statistically 

feeling worsen of condition with HAIs after 1, 6, 9 
months while few number of patients getting worse 
after KJL, one patient after 1 month, 3 after 6 months 
and 4 after 9 months (Table 3).

Table 4 reflects the proportion of patients who 
presented improvement at different time-points during 
follow-up (1 month, 6 and 9 months) according to the 
OARSI criteria. Improvement in OA symptoms was 

Table 1. Clinical and demographic characteristics and baseline values of patients in each treatment group. 

Group  1 (KJL)(N=36) Group  2 (HAIs)(N=34)     t P

Sex Female: 25 (61.9%)
Male: 11 (30.6%)

Female: 21 (61.8%)
Male: 13 (38.2%) ٭0.46 0.49

Age,years  (SD)    57.36(3.9)    58.0(2.7) -0.91 0.37

BMI (SD)    31.6(2.9)    31.9(2.7) -0.45 0.66

Disease duration years 
(SD)    9.4 (3.1)    8.4 (2.3) 1.1 0.27

Co morbidity:

No 13     36.0% 14       41.2%

6.42 0.38

Hypertension 8       22.2% 5         14.7%

Diabetis  mellitus 7       19.4% 6         17.6%

Hypothyroidism 1       2.8% 5         14.7%

Gastritis 4        11.1% 4         11.4%

Combined 3         8.4%

.significant difference using x2  test٭

Table 2. Western Ontario and McMaster University (WOMAC) Osteoarthritis Index (pain score) at each time point in the 
treatment groups.

Group 1(KJL) Group2 (HAIs)        T     P

Month 0 17.4±1.7 17.1 ± 1.3 0.99 0.33

Month 1 9.8±3.8 14.2± 2.8 -5.45 ٭0.00

Month 6 13.2± 3.2 15.9±  1.8 -4.37 ٭0.00

Month 9 15.7 ± 2.5 17.2±  1.48 -2.9 ٭0.01

Month 12 18.1 ±1.67 17.6± 1.17 1.18 0.24
.significant difference measured through student t test٭

M. MORTADA ET AL.
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         Table 3. Results of Patient Global Assessment at each time point in the treatment groups.

    No 
improvement Worse Good Very  Good Better 

Month 1

KJL  
n (%)

4  
(11%) 1 (2.8%) 12 (33.3%) 9  

(25%)
10 
(27.8%)

HAIs  
n (%)

18 
(52.9%) - 6 

(17.6%) - 10 
(29.4%

Month 6

KJL  
n (%)

12 
(33.3%) 3 (8.3%) 10 (27.8%) 2 

(5.6%)
9  
(25%)

HAIs  
n (%)

30 
(88.2%) - - - 4  

(11.8%)

Month 9

KJL  
n (%)

22  
(61.1%) 4  (11%) 9  

(25%) - 1 
(2.8%)

HAIs 
n (%)

32 
(94.1%) - - - 2 

(5.9%)

Month 12
KJL
n (%)

31 
(86.1%) 5 (13.9%) - - -

HAIs  
n (%) 

32 
(94.1%) 2 (5.9%) - - -

Table 4. Proportion of patients that showed improvement according to the International Society for Osteoarthritis 
Research.

KJL group   HAIs group P

1 month. n (%)   32 (88.9%)    17 (50%) 0.026

6 months. n (%)   21 (58.3%)    4 (11.8%) 0.016

9 months. n (%)   10 (27.7%)    2 (5.9%) 0.018

.Statistical significance determined by x2 test ٭

significant, clinically relevant pain relief, according 
to the OARSI criteria, as well as measured by 
WOMAC A (walking pain) over 36 weeks (9 
months), with a modest difference compared with 
intra-articular injection of hyaluronic acid.  Pain 
while walking is particularly medically relevant for 
the assessment of symptomatic relief and has been 
selected as the primary efficacy measure in other 
studies (17-19). As can be proven by the obtained 
results there were no significant differences between 
KJL and HAIs treatment at the end of the study 
period, which has important repercussions because 
this can help to better limit the indications for JL 
treatment. Several studies have been performed to 

evaluate the therapeutic efficacy of JL and there has 
been great differences regarding their conclusions, 
probably due to methodological differences and also 
to the ethical and technical difficulties that “sham” 
interventions and patient blinding imply, which 
in many cases is impossible (20). Our results were 
consistent with Ike et al. (21) who performed a 
randomized, single-blind study comparing medical 
treatment and JL and proved that the latter was 
significantly beneficial for the pain produced by OA 
compared to the benefits found in patients who only 
received medical treatment. The possibility that the 
benefits of JL are due to a placebo effect induced by 
puncturing the knee cannot be excluded. In contrast 
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patient improvement than continuous treatment with 
another medication and much less side effects. It is 
necessary to point out that JL is a minimally invasive 
technique that can be performed on an outpatient 
basis and is widely accepted by the patient especially 
when other options for treatment are contraindicated. 
However, we recommended further studies that 
confirm these results and providing other resources 
to patients with advanced knee OA that may improve 
their quality of life.
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Collagen is the most abundant protein (structural protein-tissue; molecular weight 300 KDa) in 
mammalians’ organism accounting for about 5-6% of an adult’s body weight. In this case series we 
have evaluate the efficacy and safety of intra-articular injections of GUNA MD-KNEE + GUNA MD-
MUSCLE in 30 patients (12 Male, 18 Women) affected by Radiological Knee Osteoarthritis (KL grade 
2 or 3). 10 intra-articular injection with GUNA MD-KNEE + GUNA MD-MUSCLE were performed. 
Patients were evaluated at baseline and then at 8 and 12 weeks after treatment in term of VAS  pain 
at rest and during movement, Lequesne index and patient and physician satisfaction. Intra-articular 
injection of GUNA-MDs show a significant improvement in pain at rest, pain during movement and 
functional activity in patients with knee oasteoarthrtis. GUNA-MDs show to be safe, no side effects were 
reported in all patients. 

EFFICACY AND SAFETY EVALUATION OF COLLAGEN INJECTION GUNA MDS IN 
KNEE OSTEOARTHITIS: A CASE SERIES OF 30 PATIENTS

V.  RESHKOVA1, R. RASHKOV1 AND R. NESTOROVA2

1Clinic of Rheumatology, Sofia, Bulgaria; 2 Medical Center “St. Irina, Sofia, Bulgaria

Collagen is the most abundant protein in human 
body. ¼ of the whole protein mass of higher 
mammals is composed by collagen: bone and 
tendons, joint capsules and muscles, ligaments 
and fascia, teeth and serous membranes, skin and 
extracellular matrix. (1) One of the most frequent 
reasons of local joint pain is the slackening of intra-
articular (ligaments and articular cartilage) and 
extra-articular structures (ligaments, joint capsule, 
tendons,  muscles) causing joint hypermobility. This 
mobility leads to further and early consumption of 
these systems on one hand, on the other, promote 
progressive degeneration of cartilage. (2) A special 
characteristic of Collagen Medical Devices, which 
contain collagen and ancillary ingredients, is that they 
may offer an innovative approach to the treatment 
of painful diseases affecting the musculoskeletal 
system. The ancillary ingredients of natural origin 
are conjugated with collagen in order to allow a 
better and more targeted positioning of Collagen in 
certain areas. These collagen  products may be used 

by periarticular, intra-articular, intramuscular and 
intradermal injections. Collagen provides a support, 
which may have a positive impact on stabilizing 
the function of joint avoiding hypermobility and 
ameliorating movement and pain. It is expected 
that intra-articular administration of Collagen 
Medical Devices could have a structural function: 
strengthen and protect the structure of cartilage and 
joint capsules. It is supposed to provide mechanical 
support to the affected areas. (3) Strengthen these 
structures, GUNA MDs might achieve regenerative 
and analgesic effect. (4) The purpose of this study is 
to confirm these hypothesis by evaluating the relief 
of localized pain or pain in movement.

MATERIALS AND METHODS

30 outpatients (12 male and 18 female) with age 
between 55 and 70 years, affected by knee osteoarthritis 
[X-ray stage 2 or 3, according to Kellgren-Lawrence 
Classification (4)] were treated. The main exclusion criteria 
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were: inflammatory diseases, gout, and malignancy. 
Intra-articular knee injections with GUNA MD-Knee (10 
amp.) + GUNA MD-Muscle (10 amp.) were performed: 1 
injections twice a week for 2 weeks and 1 injection weekly 
for 6 weeks (course of treatment: 8 weeks). Patients were 
evaluated before treatment (Visit 1) and at 8 (Visit 2, at 
the end of treatment) and 12 weeks (Visit 3, 30 days after 
treatment) in term of pain at rest (VAS and 5-point verbal 
scale) and during movement, algo-functional index of 
Lequesne, patient and physician efficacy assessment. (5)

RESULTS

A significant reduction of VAS pain 
at rest was observed at Visit 2 and Visit 3 
(Fig.1). Approximately 2-fold decreased of 
the average score for pain during movement 
was observed at Visit 3, if compared to baseline 
(Fig. 1). Pain at rest and during movement showed 
statistically significant decrease by application of 

This collagen product might be an adjunctive option to the actual available armamentarium   
in the IA management of knee OA. 
The limitation of this study is the absence of comparative group; it would also be appropriate 
to carry out a comparative study firstly with placebo and then with the other products 
commonly used for IA injections (Hyaluronates, steroids, platelets rich plasma). It is also 
necessary to explain the mechanism of action of collagen’s intra-articular administration and 
whether it may have a structural  beneficial  effect. Further randomized controlled trials, with 
a larger sample size and longer-term follow-up,  will be needed to demonstrate the real role 
played by GUNA-MDs injections in pain relief during knee OA.  
 
 
Conclusions:
This case series suggest that intra-articular injection of GUNA-MDs in knee OA significantly 
affects pain at rest, pain during movement and functional activity of patients. Due to its safety 
and efficacy  GUNA-MDs collagen products may be considered an interesting and promising 
option for the IA treatment of patients affected by intermediate knee OA. However, further 
studies will be needed to confirm these data. 
 
 

 
Fig.1. Left size: Pain at rest, F (2,48) 35.871, p=0.000. Right size: Pain on movement F (2,48) 
69.630, p=0.000 
 
 
 
 
 

 
 
Fig.2. Left size: Pain during walking F (2,48) 19.750, p=0.000. Right size: Other difficultes 
 
 

 
 Fig.3. Efficacy by patient and by physician 
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Fig.2. Left size: Pain during walking F (2,48) 19.750, p=0.000. Right size: Other difficultes
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10). The conclusions of a Cochrane meta-analysis 
seem to be in favor of higher efficacy of HA, both on 
pain and function, than any other form of systemic 
intervention or intra-articular corticosteroids 
(11, 12). Despite its good efficacy and safety 
Viscosupplementation is a not cheap treatment 
that limits its use considering also the lack of its 
reimbursement by the majority of countries.Also 
intra-articular placebo (saline solution) seems to be 
able to decrease pain in knee OA. (13, 14) Zhang et 
al.,  reported in a recent meta-analysis that IA placebo 
had effects above the average value of 0.51 ES (15). 
Even though placebo in OA appeared to be effective 
only for all patient-related subjective outcomes such 
as pain, stiffness and self-reported function, while 
not for structural modification outcomes. The results 
of this study seem to  demonstrate that intra-articular 
administration of GUNA-MDs could be a safe and 
effective treatment in pain relief for patients affected 
by knee OA at stage 2 or 3, according to Kellgren-
Lawrence Classification. This collagen product 
might be an adjunctive option to the actual available 
armamentarium   in the IA management of knee OA.

The limitation of this study is the absence of 
comparative group; it would also be appropriate to 
carry out a comparative study firstly with placebo 
and then with the other products commonly used 
for IA injections (Hyaluronates, steroids, platelets 
rich plasma). It is also necessary to explain the 

GUNA MDs. The reduction continued 30 days after 
the end of treatment. In terms of average score for pain 
during walking, we observed a reduction of 40% at 
Visit 3, if compared with baseline (Fig. 2). At Visit 
3, the average score for other difficulties (Lequesne 
Index) decreased more than 2.5 times if compared 
with baseline (Fig. 2). At Visit 2, the assessment of 
patient satisfaction showed that 28% of patients felt 
very good satisfied, 32% good, 32% medium and only 
8% did not consider the treatment effective (Fig. 3). 
On the third visit the percentages are even higher. The 
assessment of treatment efficacy at 8 and 12 weeks by 
patient ant by physician were similar (Fig. 3). No side 
effects were reported during the follow up.

DISCUSSION

Current intra-articular treatment options for 
knee osteoarthritis (OA) include hyaluronic acid 
and corticosteroids. Viscosupplementation is a 
well-established treatment option in knee OA, 
and is included in the professional guidelines for 
treatment of the disease in this joint (6, 7). There are 
substantial data that exogenous HA may improve 
pain and function by non-mechanical, biologically 
based mechanisms within the synovial and articular 
environment (8). Hyaluronic acid (HA) is comparable 
in efficacy with intra-articular corticosteroids, which 
have a faster onset of action but a shorter duration (9, 

 
 
Fig.2. Left size: Pain during walking F (2,48) 19.750, p=0.000. Right size: Other difficultes 
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acetonide in patients with osteoarthritis of the knee. 
J Rheumatol 2004; 31:333–343.

10.	 Leopold SS, Redd BB, Warme WJ, Wehrle PA, Pettis 
PD, Shott S. Corticosteroid compared with hyaluron-
ic acid injections for the treatment of osteoarthritis 
of the knee. A prospective, randomized trial. J Bone 
Joint Surg Am 2003;85A:1197–1203.

11.	 Bellamy  N,  Campbell  J,  Robinson V,  Gee T,  
Bourne  R, Wells  G. Viscosupplementation for the 
treatment of osteoarthritis of the knee. Cochrane Da-
tabase Syst Rev 2006;19:CD005321.

12.	 Campbell J, Bellamy N, Gee T. Differences between 
systematic reviews/meta-analyses of hyaluronic 
acid/hyaluronan/hylan in osteoarthritis of the knee. 
Osteoarthritis Cartilage 2007; 15: 1424–1436.

13.	 Karlsson J, Sjögren LS, Lohmander LS. Comparison 
of two hyaluronan drugs and placebo in patients with 
knee osteoarthritis. A controlled, randomized,  dou-
ble-blind,  parallel-design  multicentre  study. Rheu-
matology (Oxford) 2002; 41:1240–1248.

14.	 Kotevoglu N, Iyibozkurt PC, Hiz O, Toktas H, Kuran 
B. A prospective randomised controlled clinical trial 
comparing the efficacy of different molecular  weight  
hyaluronan  solutions  in  the  treatment  of  knee os-
teoarthritis. Rheumatol Int. 2006;26:325–330.

15.	 Zhang W, Robertson J, Jones AC, Dieppe PA, 
Doherty M. The placebo effect and its determinants 
in osteoarthritis: meta-analysis of randomised con-
trolled trials. Ann Rheum Dis 2008; 67:1716–1723.

mechanism of action of collagen’s intra-articular 
administration and whether it may have a structural  
beneficial effect. Further randomized controlled 
trials, with a larger sample size and longer-term 
follow-up, will be needed to demonstrate the real 
role played by GUNA-MDs injections in pain relief 
during knee OA. 

CONCLUSIONS

This case series suggest that intra-articular 
injection of GUNA-MDs in knee OA significantly 
affects pain at rest, pain during movement and 
functional activity of patients. Due to its safety and 
efficacy  GUNA-MDs collagen products may be 
considered an interesting and promising option for 
the IA treatment of patients affected by mild knee 
OA. However, further studies will be needed to 
confirm these data.
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