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Case Report

Attack of Gouty Arthritis After Intraarticular
I njection of Naturally Derived Hyaluronic Acid

Chih-Kuang Chen,* Chin-Yew Lin,2 Ngok-Kiu Chu,! Cheng-Yi Lin,® Simon Fuk-Tan Tang!.3

1Department of Physical Medicine and Rehabilitation, Chang Gung Memorial Hospital, Taoyuan;
2Department of Pathology, Cardinal Tien Hospital, Taipei;
3College of Medicine, Chang Gung University, Taoyuan.

Viscosupplementation by intraarticular administration of exogenous hyaluronic acid has been a
favorable treatment option to alleviate the symptoms of knee osteoarthritis. The potential but uncommon
adverse reactions associated with intraarticular hyaluronic acid injection are local pain, swelling, and al-
lergic response. These reactions are typically mild, transient, and self-limiting. The focus of this report is
an 80-year-old man who presented with acute painful swelling of his knee joint after an injection of
naturally derived hyaluronic acid. Aspiration of knee joint effusion yielded 40 mL of turbid straw-colored
fluid. Synovial fluid cell counts revealed numerous leukocytes with a marked predominance of neutro-
phils. Intraleukocytic needle-shaped crystals with intensely negative birefringence were identified with
polarized light microscopy, indicating monosodium urate crystals that are typically seen in acute gouty
arthritis. The synovial fluid was sterile in culture. His knee pain reduced significantly after arthrocentesis
and non-steroidal anti-inflammatory drug treatment. To the best of our knowledge, this is the first de-
scription of an attack of acute gout following intraarticular injection of naturally derived hyaluronic acid.
The possible mechanisms were discussed with a review of the relevant literature. ( Tw J Phys Med
Rehabil 2007; 35(2): 105 - 110)
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to both quantitative and qualitative changesin the HA and lead
to joint stiffness and pain.’? Since the 1970s, intraar-
ticular injections of exogenous HA have been used in the

[ ] INTRODUCTION [ ]

Hyauronic acid (HA), synthesized and secreted
mainly by the fibroblast-like synovial lining cells, is an
essential component in human synovia fluid. Its unique
viscoelastic property assists in the physiological protec-
tive functions of the synovial fluid.!¥ In patients with osteo-
arthritis (OA), these protective functions are reduced due

treatment of OA."! Although some researchers doubted
the effectiveness of intraarticular HA injection in the
treatment of OA,[*® its symptomatic benefit for knee OA
has been proven in a significant number of studies./*”
There are three commercial HA preparations avail-
able for clinical use. Artz® (Seikagaku Corp., Japan) and
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Hyagan® (Fidia Corp., Italy) are sodium hyaluronates
naturally derived from rooster combs whereas Synvisc®
(Hylan G-F 20, Genzyme Corp., USA) is a mixture of
chemically cross-linked HA to increase its molecular
weight. All these products have been shown to be well
tolerated and considered safe under aseptic conditions.
The most common adverse events are minor pain and
swelling at the injection site which generaly resolve
spontaneously within days.!*®™ Only one case report of
gouty attack after injection of Synvisc® has been pub-
lished in the literature.*? Herein we described a patient
who developed acute gout following Artz® injection to a
knee joint. This report presented the first description of
acute gouty attack after intraarticular injection of a
naturally derived HA and discussed the possible mecha
nisms that produced the attack.

[ ] CASE REPORT [ ]

The patient was an 80-year-old man who had been
complaining of bilateral knee pain for years. He presented
with alimping gait and difficulty in performing functional
activities such as climbing stairs and squatting. Physical
examination showed crepitation with minimal effusion,
without warmth or redness, in both knees. Knee radio-
graphs disclosed osteoarthritic changes with medial
compartment narrowing (stage Il in Ahlback staging),!*®
but no chondrocalcinosis. Although the serum uric acid
level had been measured at 10.4 mg/dL, he denied any
prior episode of gouty arthritis in his knees. The patient
did not respond adequately to a variety of treatments,
including analgesics and non-steroidal anti-inflammatory
drugs (NSAIDs), physical therapy, exercise, and acu-
puncture. His age and co-morbidities with hypertension
and diabetes made him unsuitable for knee surgery. He
had been treated with intraarticular HA injections with
Artz® three years earlier and obtained some benefits.
After our thorough evaluation, further treatment course
with five weekly injections of Artz® by an anterior ap-
proach was conducted again.

The injection procedure was performed under strict
aseptic condition. With the exception of transient
post-injection soreness, no major systemic or local
adverse reaction was noted. However, after receiving the
last dose of Artz® in his |eft knee, the patient began to feel

progressive knee pain at the injection site. The pain was
initially considered to be a common post-injection reac-
tion similar to that previously experienced, but it in-
creased shortly afterwards and made the patient almost
unable to walk in the following few days. Subsequent
examination revealed marked swelling with local heat on
his left knee. Bulge sign and Balloon sign were posi-
tive™ He did not have a fever or chillness. He denied
any injury or performing strenuous activities after HA
injection. Soft tissue echo further confirmed the presence
of massive effusion within the joint (Figure 1). A total of
40 mL of turbid straw-colored synovial fluid was re-
moved by arthrocentesis under sonography-guidance
(Figure 2).

Synovial fluid analysis identified low viscosity with
a negative string effect. A high white blood cell count
with a predominance of neutrophils verified inflammatory
joint disease (lymphocytes: neutrophils = 11:89). Moder-
ate amounts of needle-shaped crystals were found in the
synovia fluid, many of which were phagocytosed by
neutrophils (Figure 3). These crystals displayed a strong
negative birefringence under a polarized light microscope,
which is the distinguishing characteristic of monosodium
urate (MSU) crystals. These intracellular MSU crystals,
detected in synovia fluid with a high leukocyte count,
were diagnostic criteria of acute gouty arthritis!*¥ A
synovia fluid culture for bacteria was negative. The
patient was treated with oral NSAID under the diagnosis
of acute gout attack. His knee pain diminished signifi-
cantly after joint tapping and treatment with NSAID.
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Figure 1. Soft tissue sonography revealed massive
effusion within the patient’ s left knee



A total of 40 mL of turbid straw-colored
synovial fluid was aspirated from the
patient’ s left knee

Figure 2.
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Intracellular monosodium urate crystal
pierces the outer membrane of the in-
flammatory cdl (arrow) in synovid fluid
(polarized light, 400X)

[ ] DISCUSSION [ ]

Viscosupplementation preparations are viscous
solutions containing a high molecular weight fraction of
purified HA. These preparations are believed to decrease
pain and stiffness in osteoarthritic knees by providing
joint lubrication and shock absorption. Known hypersen-
sitivities to HA or avian-based products are contraindi-
cated for HA administration since the preparations are
typically extracted from rooster combs. Another contrain-
dication is infection or skin disease in the area of the

%

Figure 3.
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injection site. The intraarticular procedure should follow a
strict sterile administration strategy to prevent complica
tions from infection.

Intraarticular HA injection, an invasive procedure,
may lead to adverse events despite its reported good
patient tolerance. Most reported adverse events were
minor pain or swelling localized in the injected joint.!**Y
They usually resolved quickly without sequelae and did
not require further treatment. Subsequent injections could
often be administered, and generaly these adverse reac-
tions would no longer be observed. Indeed, the majority
of patients experiencing localized reactions still benefit
from subsequent injections™ This scenario indicated
that adverse reactions might be less likely immune-
mediated. Conversely, localized adverse effects might
happen unexpectedly after several successful injections
without reactions. Thus, the occurrence of adverse events
after intraarticular HA injection might be hard to be
predicted.

The HA preparations used in clinical practice vary in
molecular weight (from 500 kDa for Hyagan® to 6,000
kDa for Synvisc®) and differ in adverse events frequency
as well. Peyron estimated the mean incidence of adverse
reactions following Artz® injections to be 1% (28 events
for 2,769 injections), which was roughly equal to that of
Hyalgan® (18 eventsin 1,642 injections).™” Synvisc® isa
chemically crosslinked HA preparation with higher
molecular weight. Its adverse event frequency was
calculated at 2.7% per injection according to Lussier et
a.[*¥ In redlity, even with identical HA preparations, local
reaction rates in different reports vary significantly.!*>*

Puttick et al. retrospectively reviewed their knee OA
patients treated with HA injections and found no crystals
in the effusions of patients with acute synovitis after
injections™ Based on their finding, an acute local
reaction was typically not related to crystal deposition. In
practice, crystalline arthritis is an extremely rare compli-
cation following intraarticular HA injection. The first
description of an acute attack of pseudogout following
HA injection was presented by Luzar and Altawil in
199811 They suggested that the injection procedure
effected a shedding of calcium pyrophosphate dehydrate
crystals from the synovium or cartilage and, thereby,
precipitated pseudogout attack. Though similar reports
have been described subsequently, the exact mechanism
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was not well understood.*5%

To date, there has been only one case of gout fol-
lowing intraarticular HA injection reported in the litera-
ture. Yacyshyn and Matteson presented a patient who
developed acute gout after intraarticular injection of
Synvisc® in 1999."2 Synvisc® is produced by covalently
crosslinking HA molecules using formaldehyde and
vinylsulfone to increase its average molecular weight.
The chemical modification used in the manufacture of
Synvisc® has been shown to be responsible for the in-
creased incidence of adverse reactions.!*”

This report presented the first description of acute
gouty attack after intraarticular injection of a naturally
derived HA. Whether this adverse reaction was caused by
the injection procedure or the HA preparation was uncer-
tain. Lussier et al noted that the incidence of adverse
reactions was higher for the media injection technique
applied to a partidly bent knee as compared with the
straight medial and straight lateral approaches, and no
adverse event was reported for the anterior approach.™
They suggested that inaccurately placed injections of HA
to the extraarticular locations contribute to loca tissue
reactions. In this case, the injection was applied with an
anterior approach, a technique with the least incidence of
adverse reactions based on findings by Lussier et a.
Moreover, injection into the extraarticular soft tissue
rather than the joint space may cause a periarticular
localized response but should not produce intraarticular
inflammatory effusion. It implied that the injection
technique was not directly related to this patient’s acute
arthritis.

In a randomized double-blind placebo-controlled
trial to assess the safety and efficacy of intraarticular HA
injection for knee OA, Henderson et a. found that adverse
effects occurred more than twice as often with HA than
with placebo injections of saline. They claimed that HA,
or at least one of its metabolites, was responsible for the
reactions by acting as a primary irritant or as an inflam-
matory mediator.””! It is known that the interaction be-
tween HA and its receptor CD44, an adhesion molecule
involved in leukocyte migration during inflammation, can
augment interleukin-6 production in synovia cells.?
Increased production of these pro-inflammatory cytokines
in the joint can subsequently trigger an acute inflamma-
tory process such as that identified in this case. However,

further study is required to determine the pathogenesis of
acute crystalline arthritis following HA injection.

L] CONCLUSION []

Viscosupplementation through injection of HA into
the joint has an acceptable safety profile in clinical appli-
cations. However, its relative safety does not preclude
complications. Physicians should be aware of this possible
occurrence despite its rarity. In cases with unusua pain
and swelling after intraarticular HA injection, crystalline
arthritis such as gout should be considered and, if identified,
treated promptly.
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