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Abstract
Background: Viscosupplementation (VS) with hyaluronic acid (HA) is largely used 
for knee osteoarthritis therapy, but the evidences for its usefulness in hip osteoarthritis 
(OA) are limited. 
Methods: In this review, an extensive search of published trials on VS in hip OA was 
performed. From the selected papers the following data were extracted: sample size, 
inclusion / exclusion criteria, treatment procedures, evaluation methods, follow-up 
duration and clinical outcomes. Results: The level of evidence was low in quite all 
the trials (no placebo controlled groups). A reduction of pain and an improvement of 
function after 3 months, persistent in the long term (12 – 18  months), was observed. 
Patients with mild morphological alterations responded better to therapy. Side effects 
were negligible, and were limited to pain and a sensation of heaviness in the injection 
site. No clear differences among Low (LMW) and High Molecular Weight (HMW) 
HA preparations were found in the clinical outcomes. However, for HMW-HA prepa-
rations, a lower number of injections was, in general, necessary in order to reach the 
therapeutic effect. 
Conclusions: Despite the initial promising results, some questions still remain open : 
1) the characteristics of responders must be more precisely defined; 2) the treatment 
schedules, at present mainly based on the individual clinical experience, need a proper 
and accepted standardization. Finally, larger and placebo controlled trials are neces-
sary to confirm the efficacy of VS in hip OA.

Introduction
Osteoarthritis (OA) is a chronic disease, characterized by loss of articular cartilage, 
subchondral sclerosis, joint deterioration and biochemical and biomechanical al-
terations of extracellular matrix.

Hip OA is the more common cause of chronic pain and functional impairment, 
which, in turn, particularly in the elderly, may cause disability (1).

Several therapeutic approaches have been proposed, with the aim of reducing 
pain and maintaining and / or improving the joint function. None of the therapeutic 
options available for the treatment of OA , such as analgesics, non steroidal anti-in-



262 Michele Abate et al.

flammatory drugs (NSAIDs) and COX-2 Inhibitors (2), have been shown to delay 
the progression of osteoarthritis or reverse joint damage in humans.

Moreover, it is well known that these drugs, mainly in the elderly (3), may cause 
relevant side effects on gastrointestinal, renal, hepatic and cardiovascular appara-
tuses (4–6).

The use of corticosteroids in hip OA is controversial, because these drugs are 
short acting and may cause several adverse effects (7,8). Therefore, drugs with 
minimal side effects are warranted.

When the conservative approach fails and function is impaired, total hip replace-
ment becomes necessary.

Several studies have confirmed that viscosupplementation (VS) by intra-articu-
lar injections of hyaluronic acid (HA) has useful therapeutic effects in the knee in 
selected patients (9–12) and has been recommended by expert panels as an effec-
tive symptomatic slow acting treatment (13).

On the contrary, the number of studies of VS in hip OA is limited. The reason for 
this can be the deeper localization of the hip joint, being closer to femoral vessels 
and nerves.

In this review we performed an extensive search of all the papers published on 
this topic, outlining the more significant results which have been obtained.

Methods of literature analysis
We searched the Medline electronic database from January 1998 to December 
2007. Reference lists of relevant articles were controlled for additional references. 
We used the search terms VS, HA and hip OA. Only original papers, published in 
medical journals, excluding studies presented in symposia as abstract, were in-
cluded (14,15). From the papers retrieved in the search the following data were 
extracted: sample size, inclusion / exclusion criteria, treatment procedures, evalua-
tion methods, clinical results and follow-up duration. The case series, published by 
Migliore et al. (16–21) and Van den Bekerom et al (22,23), at different times, were 
considered cumulative. Methodological quality of included studies was assessed 
by assigning Levels of Evidence as previously defined by the Centre for Evidence 
Based Medicine (CEBM) (24). In short, for studies on therapy or prognosis, Level 
I is attributed to well designed and performed randomised controlled trials, Level 
II are cohort studies, Level III are case-control studies, Level IV are case series and 
Level V are expert opinion articles.

Hyaluronic acid and its therapeutic use
Hyaluronic Acid, is a polysaccharide, which belongs to the family of polymers 
termed glycosaminoglycans. It is distributed ubiquitously in different tissues of 
vertebrates and exerts a lot of biological functions as described in the excellent 
review recently published by Torvard C. Laurent (25). 



Viscosupplementation with hyaluronic acid 263

Because the aim of this paper is limited to the therapeutic use of HA in hip oste-
oarthritis, we report briefly some data concerning the biology of HA in joints.

The native HA has a molecular weight of 4–10 millions Daltons (Da) and it is 
present in articular fluid in a concentration of about 0.35 gr/100 ml. It is produced 
by synoviocytes, fibroblasts and chondrocytes, and it is an important component of 
synovial fluid and cartilage.

HA is essential for articular homoeostasis (15, 26, 27); it has a protective effect 
on articular cartilage and soft tissue surfaces of joints, acting as a lubricant and im-
parting viscoelastic properties to the joint because of its high viscosity (27). In OA 
the concentration of HA in the joints is reduced: the factors which contribute to the 
low concentrations of HA are dilutional effects, aberrant hyaluronan synthesis and 
free radical degradation (22).

When viscoelasticity of synovial fluid is reduced, the transmission of mechani-
cal force to cartilage may increase its susceptibily to mechanical damage.This is the 
biological basis for the administration of HA into the OA joints, in order to restore 
the normal articular homoeostasis.

The direct injection in the joint space is necessary to reach a proper concentra-
tion with low doses, favouring a longer permanence in the joint and therefore the 
therapeutic response.

HA preparations have a short half-life; therefore the long-term effects of VS 
cannot solely be attributed to the substitution of HA itself (28). This suggests that 
clinical efficacy may be mediated by several different pathways: restoration of joint 
rheology, anti-inflammatory effects, anti-nociceptive effects, normalization of en-
dogenous HA synthesis, and chondroprotection (29).

In experimental rabbit OA, HA inhibits matrix metalloproteinase (MMP) – 3 
production (30,31) and decreases the synovial expression of interleukin 1 beta (31). 
Therefore the chain of events that, from fibronectin fragments, via cytokines, leads 
to a reduced synthesis of proteoglycans, is blocked (31–34).

At present, preparations with different molecular weight are available. The en-
hanced penetration of Low Molecular Weight (LMW) preparation (0.5–1.5 mil-
lions Da) through the extracellular matrix of the synovium is thought to maximize 
its concentration and to facilitate its interaction with target synovial cells, so reduc-
ing the synovial inflammation (35, 36). Because of the low elastoviscosity of these 
hyaluronan solutions compared to native hyaluronan in the synovial fluid, interests 
were shifted to a VS fluid similar to the native HA. Recently, an HA cross-linked 
(Hylan G-F 20) preparation, with high molecular weight (HMW) (6–7 millions 
Da), similar to native HA, has been developed.

This formulation, by means of its hydrophilic properties, retain higher amounts 
of fluid in articular space (36) and is provided by a greater anti-inflammatory activ-
ity, as shown by studies on migration of inflammatory cells in the joint and on the 
reduced PGE2 and bradykinin concentration (32, 37, 38). Moreover, HMW HA is 
considered more effective in relieving pain, compared to LMW HA.

A novel HA preparation, non-animal stabilised HA (NASHA) has been manu-
factured by a two stage procedure: biosynthesis of HA by cultured bacteria, fol-
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lowed by a mild stabilization process. Stabilisation does not change the biochemi-
cal properties of HA but creates a biocompatible gel with improved viscoelastic 
properties and a longer residence time in the joint, compared with a non stabilised 
HA preparation (39).

Currently, with the aim of favouring a longer presence of HA in the joint, long 
acting preparations are under study (40, 41). Hopefully, these preparations with 
better rheological and biological properties could influence positively the natural 
history of OA disease. The presence of fluid inside the joint reduces the therapeutic 
efficacy, probably due to a dilution effect.

Techniques of infiltration
Problems of hip joint infiltration are related to its deep localization and the proxim-
ity of sensitive structures such as femoral vessels and nerves.

When hip joint infiltration is performed blindly, the failure rate is very high, 
as shown by studies in human cadavers using anatomic landmarks. Leopold et al. 
(42) have reported that neither the anterior nor the lateral approach for hip injection 
results in a clinically acceptable rate of correct intra-articular needle placement. 
Moreover, in blind condition, lesions of femoral nerves and vessels may occur, due 
to their frequent anatomic variability.

Therefore, “image-guided” infiltration techniques with fluoroscopy or ultra-
sound are currently used. These techniques share important advantages : first, they 
allow a correct insertion of the needle in the capsular recess, and make sure that 
HA is injected properly inside and not outside the hip joint (43); second, they offer 
the possibility of performing a synovial lavage; finally, the procedure may be per-
formed in the ambulatory setting, without need of hospital stay.

After 1–2 hour of rest following the injection, the patients can return to their 
homes with the advice to rest throughout the day. The use of analgesic, in case of 
intolerable pain, is allowed.

Ultrasound-guided injection
A 5–10 MHz multi-frequency linear or a 3.5 MHz convex probe, aligned with the 
long axis of the femoral neck, are used.The patient’s position varies according to 
the approach selected by the operator. In sterile conditions, intra-articular injection 
is performed by inserting a 22–20 gauge spinal needle (90–120 mm).

When the injection is performed antero-inferiorly, it is possible to inject the HA 
preparation at basis of the femoral neck and a complete evacuation of intra-articular 
fluid, if present, is allowed (Fig. 1) (16, 44).

The antero-superior parasagittal approach allows the injection over the femoral 
head, so that the drug is evenly distributed on the cartilage both of femoral head 
and acetabulum (Fig. 2).

Also a lateral approach is possible, injecting the preparation near the great tro-
chanter’s tuberosity (45). Most of Authors perform the procedure “free hand” (43, 
45, 46), but others (18), using the biopsy guide, claim that the positioning of the 
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needle is simpler, quicker and more accurate (16). Moreover, utilising a real-time 
biopsy guidance software, the progression of the needle into the capsular recess 
may be monitored, so optimizing the procedure.

The proper position of the needle is usually confirmed by the introduction of a 
local anaesthetic or saline and afterwards by the direct visualization of viscous HA 
fluid, which is injected (Fig. 3) (47). The accuracy of ultrasound guided procedure 
has been confirmed by simultaneous computed tomography (43).

Fluoroscopy-guided injection
Using fluoroscopic guidance, the proper position of the needle is assessed by inject-
ing a small amount of iodinate contrast medium. HA is injected, using a procedure 
similar to that described for echography (48). 

Figure 1. Ultrasound imaging of 
hip joint : a 13.5 MHz multifre-
quency linear probe was used. 
Small arrows : anterior margin 
of the articular space  - Asterisk 
: Articular recess – Arrow : femo-
ral head  - Broken arrow: femoral 
neck.

Figure 2. Ultrasound imaging 
of hip joint: a 3.5 MHz convex 
probe was used. 
Broken arrow: acetabulum - Solid 
arrow: femoral head.
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Ultrasound vs. fluoroscopy
The ultrasound-guided injection is simple, fast (7–10 minutes), economic and safe; 
it does not require the use of contrast media (47), allowing the infiltration in pa-
tients intolerant to iodized contrasts. It can be repeated without limits, allows an 
easy visualization of fluid in the articular recess and shows how narrow the ar-
ticular space is. Moreover, it is able to reveal the position of the needle, and, by 
means of continuous color doppler monitoring (47), to evaluate its distance from 
the femoral vessels (47). Finally, ultrasound technique allows the visualization of 
the viscous fluid inside the joint (47).

The more important limitation is represented by the reduced visual field, due to 
the deep localization of the hip joint, particularly in obese patients.

On the contrary, the visual field obtained by means of fluoroscopy is larger, rang-
ing from the acetabulum to the femoral neck. Moreover, fluoroscopy allows a very 
proper positioning of the needle in joints where the articular space is very narrow.

However, besides these advantages, many problems must be considered. Fluor-
oscopy does not show the presence of fluid, is associated with radiation and contrast 
media use (47), which may be untolerated by some patients and can dilute the HA 
preparation inside the articular recess, does not allow identification and avoidance 
of vascular and nervous structures (43,47) and must be performed in the radiologi-
cal setting. Therefore it is more time consuming and more expensive.

Clinical studies
In the literature we found 17 clinical studies on the therapy of hip OA with HA. It is 
very difficult to compare these studies because they differ in several characteristics, 
such as inclusion criteria, outcomes evaluated, procedure of treatment, schedule of 
administration of HA and preparations of HA injected. The comparison is made more 
difficult by the different follow-up periods and modalities of expression of results.

Figure 3: Ultrasound guided injec-
tion : a 13.5 MHz multifrequency 
linear probe was used. Arrows: 
position of the needle – Asterisk: 
Hyaluronic Acid in the articular 
space.
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Levels of evidence (Tab. 1)
The level of evidence, according to the Center for Evidence Based Medicine 
(CEMB) criteria (24), is low in the majority of studies, a score I having been as-
signed only to Tikiz’s (49) and Qvistgaard’s studies (46). To other studies a score 
IV has been assigned, because they are cohort studies and lack a reference group 
(16–23, 29, 39, 43–45, 50).

Inclusion criteria
Patients included in all the studies had similar demographic characteristics (range 
of age, sex, BMI). The diagnosis of primary hip osteoarthritis was made by means 
of radiologic examination, according to the American College of Rheumatology 
(ACR) criteria (2).

In the majority of cases the Kellgren-Lawrence (K-L) score (51) was intermedi-
ate; only few patients with low score (K-L I) were included (45, 49–51) and only 
Vad, Migliore, Van Den Bekerom, Qvistgaard, Gaston (17, 18, 20, 22, 23, 29, 46, 
48) included patients which were candidates for  hip replacement (K-L IV).

Visual analog scale (VAS) pain score, evaluated as mean of previous 3 months, 
ranged from 50 to 90 mm.

Exclusion criteria
Exclusion criteria, in general, were evidence of rapidly destructive hip OA, mus-

Table 1. Inclusion criteria in clinical trials

  Level of  
evidence

Degree of
severity

Pain

Author Year CEBM score Kellegren – Lawrence 
Score

VAS
Score

Brocq 2001 IV- 1–3 ≥ 40

Vad* 2003 IV- 1–4

Conrozier* 2003 IV 2–3 50 - 90

Migliore 2003-06 IV 1–4

Caglar – Yagci 2004 IV+ 1–3

Berg 2004 IV- 2–3

Tikiz 2005 I 1–3 ≥ 50

Pourbagher 2005 IV- **

Qvistgaard 2006 I 1–4

Van Den Bekerom 2006 IV 4 > 30

Gaston* 2007 0–4

* In these studies an evaluation of joint space width was performed. 
** Hartofilakidis scale (score : 1–2).
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culo-skeletal diseases (rheumatoid arthritis, chondrocalcinosis, psoriasis, gout), 
oral anticoagulant therapy, oral or intra-articular administration of corticosteroids 
within the last 3 months, severe chronic disorders (cardiovascular, renal, metabolic, 
etc), and hypersensitivity to HA. Obviously, patients with absence of any articular 
space were also excluded.

Treatment methodologies (Tab. 2)
In the studies, both low (16, 19, 23, 43, 46, 49) and high (14, 17, 18, 20–23, 29, 39, 
45, 48–50) molecular weight preparations were used. The numbers of injections 
ranged from 1 to 3 for each patients and only in few cases 4 or 5 injections were 
performed. In general the number of injections was lower for HMW preparations. 
The interval between injections ranged from 1 (29, 43, 45, 48, 49) to 2, 4 or more 
weeks (16–20, 22, 23). These criteria were largely arbitrary, mainly based on the 
clinical experience and on the relief obtained by the patients.

Outcome measures (Tab. 3)
The following outcome measures were taken into account:
1. Pain evaluation (VAS score) (52);
2. Articular function (Western Ontario and McMaster Universities-WOMAC – 

Lequesne Index) (53, 54);
3. NSAIDs consumption (16–21).

Table 2. Sample size and treatment schedules

Author Number of patients Number of injections /
patients

Interval (weeks)

Brocq 22 1.36 4

Vad 22 3.4 1

Conrozier 57 1.56 4

Migliore 146 2.14 2–12 

Caglar – Yagci 14 3 1

Berg 31 1 –

Tikiz 43 3.9 1

Pourbagher 10 3 1

Qvistgaard 101 3 2

Van Den Bekerom 180 1.03 2

Gaston 13 3.46 1

The number of injections has been evaluated as a mean: so, in Berg’s and in Van Den Bekerom’s stud-
ies, only one injection / patient was performed, whereas in Vad’s, Tikiz’s and Gaston’s studies, some 
patients received 1 or 2 injections and others more than 4 injections. In some studies, the number of 
injections is over-rated, because patients with bilateral hip OA received treatment in both joints af-
fected.
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Only in a few studies objective functional measures were obtained, such as “walk-
ing speed”, “time to sit on and stand up from a chair 10 times” or “time to go up 
and down 20 stairs” (45, 49, 50).

Results
Due to several limits previously mentioned, data reported in the tables have been 
extracted from papers as means and therefore they are simply indicative. All the 
trials have shown a reduction of pain, which, in general, becomes evident within 3 
months and persists in the following months (table 3).

Only few studies report a precocious reduction of the pain: within a week, ac-
cording to Brocq (-27%) (50), and within the first 2–4 weeks according to Qvist-
gaard (-14% and -32%, respectively) (46).

The positive effects on pain after 1–3 months range from -16.1 % to -52.2% 
(mean -37.2%), whereas, overall, the mean VAS score decreases about 49% after 
3–6 months (range 31–80%).

Therefore, it seems that the benefit increases in the long term. However, it must 

Table 4. Hyaluronic acid preparations, imaging guidance methods and  incidence 
of  side effects

Author HA Guidance Cumulative number  
of injections Side effects %

Brocq HMW Fluoroscopy 30 10

Vad HMW Fluoroscopy 75 0

Conrozier HMW Fluoroscopy 176 3.4

Migliore LMW - HMW Ultrasound 175 6.8

Caglar – Yagci HMW Ultrasound 42 7.14

Berg NASHA Fluoroscopy 31 29.03

Tikiz LMW - HMW Fluoroscopy 168 3.57

Pourbagher LMW Ultrasound 30 0

Qvistgaard LMW Ultrasound 99 3.03

Van Den Bekerom LMW - HMW Fluoroscopy 186 16.23

Gaston HMW Fluoroscopy 45 0

Fluoroscopy 711 8.89

Echography 346 4.24

Total 1047 6.56

HMW: High molecular weight
LMW:  Low molecular weight
NASHA: Non animal stabilised HA (HMW)
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be underlined that only few studies report longer follow-up periods : at 12 months 
(18) and at 18 months (21) (VAS -36.4%) , with persistent benefit on the pain. Be-
sides the reduction of pain, also the articular function is improved. The WOMAC 
score is reduced about 32% (range 14–47 %) after 3 months, and about 40% (range 
27%–51%) at 6 months).

Studies with longer follow-up periods show a persistent benefit in the long term 
(-40% at 12 months and -42% at 18 months) (18, 21).

Also in studies, in which the Lequesne Index was used, the improvement was of 
a similar degree (-32% [range 9–45% ] in the first month; -45% [range 37–61%] at 
3–6 months; -30% at 12 months). Positive effects of the HA treatment are observed 
using other evaluation scales ( + 11% with Harris Hip Score [HHS] and + 95% with 
American Academy of Orthopaedic Surgeons [AAOS] Lower Limb Core Scale) 
(23,29,48). A further observation, which confirms the previous data, was the reduc-
tion of NSAIDs consumption of more than 60% after 3 months and about 50% after 
12–18 months.

The treatment had beneficial effects also on the objective measures of perform-
ance: the walking speed increased 16% after 3 months and 22% after 6 months. In the 
“Time to sit on and stand up from a chair” test, and in the “Time to go up and down 
stairs” test, the improvements were respectively 16% and 26% at 6 months (45).

Responders and no-responders
The benefit was not equally distributed among patients, some of them being non-
responders to the therapy. Although at present all the characteristics of responders 
have not been clearly identified, some authors claim that a greater benefit may be 
obtained in patients with low grade hip OA (44, 46, 48, 50, 55). On the contrary, 
age does not influence the therapeutic response (46). 

Low versus high molecular weight HA preparations
Although in vitro studies have generally shown that HMW-HA preparations are 
more biologically active than LMW-HA compounds, these findings have not been 
confirmed in animal studies and clinical trials. The percentages of improvement in 
all the outcome measures was similar in the trials in which LMW-HA and HMW-
HA were used separately and also in the trials specifically designed in order to as-
sess differences about the preparations. However the number of injections needed 
was in general lower for HMW HA preparations and this is not a negligible advan-
tage for the patients (49).

HA versus corticosteroid and placebo
Only in one study the clinical efficacy of HA-VS was compared to that of corticos-
teroids and placebo. This very large trial, including 101 patients, has not shown sig-
nificant differences between the treatments, after 3 months (46). However, within 
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this time period, an improvement was found, clearly evident in the steroid group 
and moderate in HA group, compared to placebo.

The authors claim that this effect may be attributed to the efficacy of corticoster-
oids and HA in relieving acute pain in the short term, without any positive activity 
of either drug in the long term (46).

Side effects
Several factors may contribute to the onset of side effects : among them, the char-
acteristics and amount of the HA preparation injected, the number of injections, 
the skill of the operator, the technique of imaging used and the local and systemic 
tissues reactions. In the clinical trials no general side effects were observed. Some 
patients reported a sensation of heaviness and pain in their hip after injection (39). 
These effects were more frequent in studies performed under fluoroscopic guidance 
in comparison with ultrasound guidance (mean 8.89 [range 0–29.03%] vs 3.61% 
[range 0–7.14%]). No differences were observed in relation to HA preparation used 
(data not reported).

Side effects usually disappeared after 2–7 days without any therapeutic interven-
tion and did not limit basic or instrumental activities of daily living.

Vascular or nervous complications were not reported, neither gout nor chondro-
calcinosis, sometimes observed after OA VS of the knee.

Septic arthritis (only two cases with Hylan G-F 20, each preceded by steroid IA 
injections) or aseptic synovial effusion occurred rarely (50, 56) and the number of 
injections did not affect the cumulative risk of side effects (55).

Discussion
On the basis of the published trials it appears that VS therapy with HA is a safe 
and effective method in the treatment of hip OA resistant to conventional treatment 
modalities.

The use of HA is mainly recommended when NSAIDs are contraindicated or 
badly tolerated, when NSAIDs or corticosteroids are inefficient or in young pa-
tients candidates to hip replacement. VS significantly reduces pain within 3 months 
and this beneficial effect is maintained in the long term (12–18 months). The ar-
ticular function is improved and therefore patients can rapidly come back to work 
and to social activities.

Only few trials have shown a very early improvement, which has been related to 
the lubricating effect of hyluronate in “dry” joints, as reported in studies of VS in 
knee OA, and/or to a short term placebo effect (50).

The reduction in NSAID consumption is another important clinical achievement 
with significant health economic considerations (6). Not only direct costs (purchas-
ing of NSAIDs), but also the indirect costs associated with management of side 
effects of NSAIDs, are saved.
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Cost-benefit analysis is difficult in comparison with corticosteroids. Corticoster-
oids are cheaper than HA, but the effect of these drugs seems to have a shorter life 
time than the HA preparations, with more relevant side effects, which can offset the 
initial saving (46).

Patients with mild morphological alterations, and with preserved articular space, 
are more responsive to treatment (22, 48, 50); the results are less encouraging in 
patients with severe OA (K-L IV) , only few studies report good therapeutic effects 
(20, 22, 48). In this regard, Bekerom has observed that VS may delay or avoid hip 
replacement in 45% of patients, so reducing costs and mortality (22).

Articular effusion is usually associated with a reduced therapeutic effect due 
to the “dilution effect” of the drug (46). In this situation, Qvistgaard has shown a 
better therapeutic response with intrarticular corticosteroid, probably linked to its 
anti-inflammatory activity (46).

The better biological activity, shown by HMW-HA preparations in vitro, has 
not been confirmed in clinical trials (49). In fact, the percentage of improvement is 
similar, in study performed by Caglar-Yagci, with LMW-HA and HMW-HA prepa-
rations (45). An advantage of HMW HA may be the reduced number of the injec-
tions needed in order to obtain the therapeutic effect.

The VS is safe, without any systemic or local side effects, excluding the pain 
of the injections and a sensation of heaviness for a few hours/days after treatment. 
The very high tolerability of the preparation allows the contemporary use of other 
drugs, which may be helpful, in polypharmaceutically treated patients.

In spite of these very promising results, several questions are still open.
1. It must be remembered that, for ethical reasons, almost all the studies lack a ref-

erence group treated with placebo: so the level of evidence of the trials, accord-
ing to CEBM criteria, is low. Only one study was performed on a large cohort, 
comparing HA, corticosteroids and placebo. In this trial corticosteroids and HA 
reduced the pain after one month, but this effect was no more evident after 3 
months (46).

2. The sample size in several studies was too small for drawing definitive conclu-
sion about treatment efficacy. Thus, future studies with a large number of pa-
tients are necessary to confirm results.

3. Inclusion and exclusion criteria were largely different and therefore the charac-
teristics of patients who are more responsive to treatment are not clearly defined. 
The identification of these patients is therefore, strongly recommended.

4. No consensus exist about the doses of HA, the interval between doses and the 
number of injections, which are more effective in the different clinical situa-
tions. Qvistgaard et al. suggest that an interval of at least 2 weeks between injec-
tions must be observed (46), because this interval is long enough to exclude the 
occurrence of a septic arthritis or soft tissues inflammation. A 3 doses regimen is 
usually recommended, but studies which compare different treatment schedules 
are lacking (49). 

5. It is also debated whether HMW HA has to be preferred to LMW HA. Some au-
thors prefer to use HMW HA because these preparations have a longer half-life. 
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The different modalities of treatment are largely arbitrary, mainly based on the 
clinical experience and on the therapeutic response of patients.

6. Interpretation of results is made difficult by the different degree of severity of 
OA, genetic and biological characteristics of patients enrolled in the studies and 
by concurrent therapies with other drugs and rehabilitation treatments (16, 29, 
44, 49, 50).

Conclusion
Despite the absence of placebo controlled trials and the small number of patients 
included in the studies, the IA injection of HA seems to have a symptomatic effect 
in patients with painful hip OA.

In order to confirm these promising data and to recognize better responders, large 
scale double-blind controlled studies with a longer follow-up period are needed.

Indeed, it must be remembered that there is a strong placebo effect from joint 
injections, which may cause a nearly 30% reduction in pain relief during the first 2 
weeks (49, 50, 57–59).

Furthermore, the differences of safety and efficacy between HA preparations 
and the best dose regime must be established before definitely recommending VS 
for the treatment of patients suffering from hip OA. 
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