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Abstract: Little is known about the induction of acute
calcium pyrophosphate dihydrate arthritis after the intra-
articular injection of hylan G-F 20 (Synvisc). Two
reports have documented this adverse effect after the
intra-articular injection of hyaluronan. Our patient, a 60-
year-old man with osteoarthritis in both knees, presented
with a history of an arthroscopy with meniscus shaving 7
years previously. He was given an injection of hylan G-F
20 in the right knee joint. Two days after the second
injection, pain and swelling of the knee occurred. There
was a severe loss of physical function. Systemic
inflammatory reactions such as fever were not observed.
A microscopic investigation of the synovial fluid showed
evidence of calcium pyrophosphate dihydrate crystals.
Bacterial contamination was not detected. There was no
indication for calcium pyrophosphate dihydrate in the
history of the patient. Some days after receiving non-
steroidal anti-inflammatory drugs and an intra-articular
injection of steroids, the symptoms disappeared.
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Introduction

In several studies of viscosupplementation in osteo-
arthritis (OA) therapy, few side-effects are mentioned
[1,2], although some studies have reported transient
effects such as swelling or increased pain in the treated
joint [3,4]. These effects lasted for only a few days and
seemed to be connected to the method of application. In

all of the randomised controlled trial (RCT) studies
mentioned above, the patients in the control group also
presented such symptoms. Non-steroidal anti-inflamma-
tory drugs (NSAIDs) and cool pack therapy were
sufficient for pain relief. Only a small number of
severe side-effects have been reported, such as haemar-
throsis [5], transient increase of transaminases [6],
phlebitis [7], itching and cramps [8], restless leg and
vertigo [9], and finally calcium pyrophosphate dihydrate
(CPPD) crystals [10,11]. The most important differential
diagnosis of CPPD arthritis is septic arthritis of the
treated joint, which causes severe consequences for the
patient and for the physican. To date, there has been only
one case of septic arthritis reported in a trial of
hyaluronan [12]. However, three cases have been
reported where an acute attack of CPPD arthritis was
induced after treatment with hyaluronan (Table 1). We
report a case of CPPD arthritis after an injection of hylan
G-F 20.

Case Report

A 60-year-old man presented with OA of both knees.
Seven years previously, arthroscopy with meniscus
shaving had been perfomed in the right knee. There
was no history of crystal arthropathy. Radiography did
not document any signs of cartilage calcification and the
family history was negative for CPPD arthritis. The
patient did not have any of the CPPD-associated diseases
such as haemochromatosis, hyperparathyroidism, hypo-
phosphatasia, hypocalcaemia, hypomagnesaemia or
hypothyrosis.

During the first treatment with hylan, aspiration was
not necessary because there was no effusion in this knee
and the drug was injected under aseptic conditions. The
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treatmentwas well tolerated.The secondcoursewas
performedasfor thepreviouscourse,1 weeklater.Two
days after the secondinjection, the patient developed
very painful swelling, rednessand loss of physical
function in the right knee. Neither fever nor systemic
signsof inflammationwas observed,thereforea blood
samplewasnot taken.After theclinical investigation,an
arthrocentesiswasperfomedand the synovial fluid was
analysed.

Therewasno bacterialcontamination.Thenumberof
leucocytesin the synovial fluid had increasedto 9270
per microlitre with 50% neutrophils.Many intracellular
rhomboid crystals were depicted, defined as CPPD
crystals.After this complication, radiographywas not
performed becausethe diagnosiswas definitively an
acuteattackof CPPDarthritis.

The patient was treated with NSAIDs. Three days
later, the symptomshadsignificantlydiminished.A few
days later, after an intra-articular injection of steroid
(triamcinolone acetate, 40 mg), the symptoms had
disappeared.

Discussion

Until now, the concept of viscosupplementation with
hyaluronanhasbeenasa disease-modifyingstrategyto
treatpainful OA. This interventionseemsto begenerally
well tolerated by patients.Reduction of pain and an
improvementof physicalactivity after a few injections
can last for severalmonths.Especiallyelderly people,
with a baselinealgofunctionalLequesneindex greater
than10, may benefitfrom this treatment[13].

Severalstudieshaveshownno seriousside-effectsof
this treatment.However, other studieshave described
side-effects,which wereseenin the contextof an intra-
articular injection. Somesevereside-effectshave been
reported,which could probablyrelativatethe successof
viscosupplementation.Putticket al. [14] investigatedthe
acute local reactions after viscosupplementation;28
kneeswerepuncturedandsignificantlocal inflammation
wasobservedin 27%of thepatients.Onepatientshowed
antibodies to avian proteins suggesting an allergic
reaction, and another presented CPPD crystals on
radiograph before the treament. The other patients
showed neither bacterial contamination nor crystal
arthritis.

Little is known about the induction of acuteCPPD
arthritis after the intra-articularinjection of hyaluronan.
To date,threecaseshavebeenreportedin the literature.
Painandswellingof thejoint wasaccompaniedby fever.
All of thepatientsshowedanincreaseof leucocyteswith
a high percentageof neutrophilsand CPPDcrystalsin
thesynovialfluid. Owingto theseverityof symptoms,an
interruptionof this therapywasnecessary.It is probable
that thenumberof patientssufferingfrom reactiveside-
effects in the daily routine is much higher than that
mentionedin the literature.

Althoughfour casescannotprovidestrongevidence,a
comparisonof thesefour casesof inducedCPPDshows
some similarities. Further work is neededto obtain
strongdataon this side-effect.

The first finding is the time point at which the
symptomsoccur. In each patient the attack occurred
severalhoursor a few daysafter the secondinjection.
Therefore,a sensitisationperiod or an allergic reaction

Table 1. Comparisonof four patientssufferingfrom severeside-effectsafter treatmentwith hyaluronan

Reference Age/gender History Symptoms X-ray Arthrocentesis

Maillefert et al. (1997)
[10]

83 years
Female

OA right knee,1 cycle
of five injectionsof
hylan, well tolerated

6 h after the 2nd
injection of the 2nd
cycle: pain, swelling
in the right knee,loss
of physicalfunction,
temperature388C,
increaseof CRPand
ESR

After complications,
chondrocalcinosiswas
diagnosed

Elevatedcell count,
>90% neutrophils,
CPPDcrystals,no
bacteria

Maillefert et al. (1997)
[10]

62 years
Female

OA left knee,post-
meniscectomyre

5 h after 1st injection:
increasedpain,
decreasedfunction of
left knee,fever38.58C

Chondrocalcinosis
after treatment

Declinedby the
patient

Luzar & Altawil (1998)
[11]

53 years
Male

OA both knees,injury
of meniscusre in
youth, a lot of knee
surgery(right 5, left
2), hylan both knees,
no history of crystal
arthropathy

24 h after 2nd
injection: increasing
pain, swelling, lossof
function

Previouslyno
chondrocalcinosis

13.950 leucocytes/ml
82% neutrophils,
CPPDcrystals,no
bacteria

Kroesenet al. (1999)
[this study]

60 years
Male

OA both knees,
arthroscopywith
meniscusshavingin
the right kneein 1991

2 daysafter 1st
injection: increased
pain, swelling, lossof
function

Previouslyno
chondrocalcinosis

9270leucocytes/ml
50% neutrophils
CPPDcrystals,no
bacteria

OA, osteoarthritis;CRP,C-reactiveprotein;ESR,erythrocytesedimentationrate;CPPD,calciumpyrophosphatedihydrate;re, right.
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seemsto be necessaryto producethesesymptoms.This
finding is also of interestfor investigatingthe possible
pathomechanism.Until now, little hasbeendiscovered
aboutthe methodof induction.

The second finding is the associationwith meni-
scectomyor some other surgery in the treated knee.
Thereis a correlationbetweendevelopingsymptomsof
CPPDanda history of meniscectomy.

Thethird finding is thecorrelationbetweenCPPDand
the age of the patients.There is evidencethat CPPD
crystals were found in the synovia, cartilage and
periarticulartissues,especiallyin elderly patientswith-
out symptoms of pseudogout.However, it could be
postulatedthat thesepatientsdevelopa CPPDarthritis
becauseof the intra-articular injection of hyaluronan.
Lohmanderet al. [13] havepointedout thatthis groupof
patientsderive the bestbenefitfrom being treatedwith
hyaluronan.In their study, induction of CPPDwas not
reported.

Conclusion

The induction of CPPDarthritis after an intra-articular
injection of hyaluronanhas been documentedin four
casesin the literature.It is possiblethat therearemany
more patientswith thesesymptomsthan are mentioned
in the literature. Thesesymptomsare very similar to
thoseof septicarthritis. However,the symptomscould
bedueto anallergic reaction.For theclinician, it would
be very helpful to avoid such side-effects.It is not
known if the type of hyaluronic acid could play a
pathophysiologicalrole in this context.
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