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We present the diagnosis of bilateral granulomatous inflammation of the hip joints associated with Hylan G-F 20 viscosupple-
mentation injections. Clinicians recommending therapeutic Hylan injections for the management of hip arthritis should maintain
clinical awareness regarding this potential complication.

1. Introduction

Viscosupplementation injections for the management of
osteoarthritis of the hip have been demonstrated to be both
safe and effective [1–9]. Acute injection related synovitis is
observed in approximately 5–10% of patients undertaking
this treatment, but these reactions are characteristically tran-
sient without longer-term clinical effects [10–15]. Chronic
granulomatous inflammatory synovial reactions associated
with Hylan injections have however been described within
the knee joint as an infrequent occurrence [11, 16, 17]. To our
knowledge, we present the first description of Hylan induced
granulomatous inflammation within the hip joint.

2. Case Presentation

A 52-year-old male presented with bilateral hip osteoarthritis
secondary to cam type femoroacetabular impingement, par-
ticularly affecting the right hip joint. He described symptoms
spanning a period of a number of years, slowly progressive
in nature with typical features associated with osteoarthritic
degeneration. The patient was otherwise well and besides
intermittent analgesics and glucosamine was taking no other
medications. No other joint pathologies were noted with the

exception of previous subacromial bursitis of the right shoul-
der, successfully treated by arthroscopic decompression.

Previous management for his right hip had included cen-
tral compartment arthroscopic debridement seven months
previously. In an attempt to optimise his joint preserva-
tion therapies, the patient had also undertaken injectable
therapies. A single 2mL Synvisc (Hylan G-F 20, Genzyme
Biosurgery, Ridgefield, USA) injection had initially been
administered to the patient four months earlier and approx-
imately six weeks later he had been treated with adipose
derived stem cell therapy injection. On the basis of the
severity of his degenerative joint disease on both clinical
and radiographic grounds, the patient was recommended
for definitive treatment by Birmingham Hip Resurfacing
Arthroplasty (Figure 1).

Operative findings at time of surgical intervention for
his right hip resurfacing included macroscopically florid
hypertrophic synovitis, substantially beyond that typically
seen with osteoarthritic degeneration. Biopsies were accord-
ingly taken which demonstrated histological evidence of
chronic granulomatous change (Figures 2(a) and 2(b)). No
bacteria were identified on Gram stain and no crystals were
detected. Cultures remained negative and specific staining
and histological evaluation conducted to evaluate a cause for
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Figure 1: Postoperative radiograph after right Birmingham Hip Resurfacing. Left hip demonstrates features consistent with cam type
femoroacetabular impingement and secondary osteoarthritis.

(a) (b)

Figure 2: (a) Low power H&E stain of synovial specimen demonstrating granulomatous inflammation. (b) High power image of (a) H&E
stain. Central amorphous material demonstrated.

the granulomatous synovitis failed to identify mycobacteria
or fungal elements.Thepatient’s recovery after his resurfacing
procedure was unremarkable, with a good clinical result in
terms of pain relief and function. Despite the finding of
florid synovitis within the joint at time of arthroplasty, the
postsurgical recovery appeared to be unaffected. The precise
cause for the granulomatous synovitis observed within the
hip joint at this stage was not determined but was felt possibly
to be due to a reaction secondary to the adipose derived stem
cell therapy.

Twelve months after his right hip resurfacing, the patient
described increasingly problematic symptoms due to left hip
degenerative joint disease, interfering with function. X-rays
demonstrated significant arthritic change with radiographic
loss of articular joint space. The decision was made at this
time to treat the left hip by a single HylanG-F 20 viscosupple-
mentation injection (Synvisc 2mls).The initial response after
the injection was unremarkable; however, within seven days,
the patient described increasing discomfort.The symptoms at
this stage were consistent with articular hip irritation; how-
ever, he remained ambulant and systemically well without
signs of infection. The clinical picture was consistent with
an acute local reactive synovitis and recommendations made
for continued observation. Accordingly, the acute features

seen about the time of injection settled however on the
basis of continued chronic joint irritability and significant
arthritis on radiographic grounds; a decision was made to
proceed with a Birmingham Hip Resurfacing two months
after his left hip Hylan injection. At time of surgical inter-
vention, again macroscopic florid hypertrophic synovitis was
observed. Histology specimens upon the left hip similarly
demonstrated chronic synovitis with granulomatous inflam-
mation consistent with those observed on the right hip one
year previously. Culture growth remained negative and no
crystals or mycobacterial or fungal elements were identified.
Clinical recovery after left resurfacing arthroplasty was also
unremarkable, with clinical results apparently unaffected by
the finding of florid synovitis at time of surgery.

On the basis of the operative histology findings of bilateral
granulomatous inflammation, the patient was evaluated for a
potential underlying systemic or infective pathology, includ-
ing but not limited to mycobacterium serology (Quantiferon
TBGold assay), cyclic citrullinated peptide (CCP) antibodies,
rheumatoid factor (RF) latex, and antineutrophil cytoplasmic
antibodies (ANCA). These evaluations revealed no iden-
tifiable evidence of systemic or infective cause. Further
evaluation of the histological specimens was subsequently
requested, specifically to evaluate a potential association with
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Figure 3: Alcian blue stain of central material consistent with
previously injected Hylan G-F 20.

Figure 4: Alcian blue stain after treatment of specimen by
hyaluronidase. Lack of staining in centre of granuloma indicative of
enzymatic digestion.

the previous conducted Hylan injections. Alcian blue stain
demonstrated Hylan material centrally located within the
granulomas with evidence of predigestion of the material
when treated with hyaluronidase (Figures 3 and 4). On the
basis of these findings, together with the clinical history and
macroscopic appearance at time of surgery in both hips,
the diagnosis of chronic granulomatous inflammation, sec-
ondary to Hylan G-F 20 (Synvisc) injections, was diagnosed.

3. Discussion

Granulomatous inflammation associated with viscosupple-
mentation in the knee joint was described by Chen et al.
[16] in six patients with chronically inflamed synovium
with histiocytic foreign body giant cell reactions observed
on microscopy. Central within the granulomas, acellular
amorphousmaterial was identified byAlcian blue stainwhich
was subsequently removed by hyaluronidase digestion. The
authors concluded that the granulomatous inflammation was
secondary to the injected Hylan. Granulomatous inflamma-
tion within the knee has also been described by Zardawi and
Chan [11].

Sasaki et al. [18, 19] demonstrated the subcutaneous and
intramuscular induction of a delayed foreign body granu-
lomatous inflammation in Guinea pig and rabbit models
with the conclusion that Hylan may also potentially induce

unfavourable soft tissue reactions in humans, contradicting
previous reports of favourable biocompatibility. Waddell
et al. [17] demonstrated hyaluronate granulomas in 5.9%
of patients undergoing total knee replacement who had
previously been treated with Hylan G-F 20 injections. Half
of the patients who demonstrated histological evidence of
hyaluronate granulomata had previously experienced acute
local reactions within 30 days of administration of the
injection. The authors questioned the clinical significance
of synovial hyaluronate granulomas within the knee joint,
although only a limited number of patients were within the
affected cohort.

Hylan viscosupplementation injections are a relatively
recent therapeutic strategy for the management of hip joint
osteoarthritis in comparison to their use in knee pathology.
They remain an effective management strategy, particularly
for patients who are not suitable for definitive surgical
intervention on clinical or other grounds.Themost common
side effect, being a transient acute postinjection local joint
irritation, can be managed by symptomatic measures alone.
To our knowledge, this is the first description of hyaluronate
induced chronic granulomatous inflammation within the
hip joint due to viscosupplementation injections. Clinicians
recommending hyaluronate injections for the management
of hip arthritis should maintain clinical awareness regarding
this potential complication.
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