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The use of hyaluronic acid injections for treatment of knee
osteoarthritis (OA) has become very common; some studies
show subjective symptomatic pain relief benefit better than
with a variety of controls despite lack of evidence of any
longterm clinical benefit of the products1-3. Over the past
decade there has also been variation in reports of postinjec-
tion pain or overtly inflammatory flares ranging from 1% of
all injections11 to 11.3%7, with most series having a 2–3%
incidence per injection4-6. Theories explaining the flares
have varied from incorrect injection technique to a hyper-
sensitivity reaction4,8-10. Some flares can be dramatic, with
incapacitating pain, and flares always raise the concern of a
coincidental septic arthritis and whether to continue the
complete series of injections. This report addresses a series
of patients with flares, describes the microscopic synovial
fluid (SF) findings in these flares, and also suggests that
those patients who have a flare have no detrimental
longterm outcomes.

MATERIALS AND METHODS
All patients were assessed and treated by an experienced orthopedic
surgeon (PM). Intraarticular injection of hylan G-F 20 was reserved for
patients with knee OA who had failed traditional first-line therapies
including nonsteroidal antiinflammatory medications, acetaminophen, and
intraarticular steroids (as specified by most third-party insurers). In this
series most patients had also had arthroscopy for mechanical symptoms,
but were not yet candidates for total knee arthroplasty. All patients had
Kellgren grade 3 radiographic evidence of OA, except for Patient 6, who
had grade 4 changes. The risk of postinjection flare and the possibility of a
systemic reaction were discussed prior to injection. No patient reported any
previous sensitivity to chicken or egg products.

The hylan G-F 20 was injected by a medial approach after standard
aseptic preparation of the skin. No radiographic localization was used for
the injection. Before the first injection, none of the 8 patients had been
noted to have significant effusions. The series of 3 weekly injections was
done on the standard protocol with no injection being done earlier than 7
days after the previous injection.

All available fluids were sent for culture, and all cultures were subse-
quently negative. The SF was transported in heparinized tubes and
analyzed within 48 h by the laboratory.

RESULTS
None of our patients had flare with the first injection (Table
1). Acute onset of knee pain and swelling occurred after the
second or third injection or during a second course of hylan
G-F 20 (i.e., injections 4, 5, and 6). The swelling occurred
as soon as 1 h after the injection, and the longest interval
before pain onset was 48 h after the injection. All patients
were seen within 24 h after the reported flare. No patient
reported fever or chills. The knees were reaspirated under
sterile conditions, and the fluids were sent for cultures to
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exclude septic arthritis. The majority of patients (Table 1)
were treated with intraarticular steroids and/or oral nons-
teroidal antiinflammatory drugs (NSAID), and the flares
subsided after 24–48 h. Patients were followed after treat-
ment; 5 patients (6 joints) reported moderate or significant
improvement at 6 month followup, which parallels outcome
data from the manufacturer. Patient 6 had a dramatic postin-
jection flare, which occurred less than 1 h after the standard
2 cc, 16 mg hylan G-F 20 injection. The knee was immedi-
ately aspirated and 71 cc of purulent fluid was drained,
which revealed a leukocyte count of 103,000/mm3 with 86%
polymorphonuclear leukocytes (PMN). The fluid was sent
for culture and was found to be sterile. A careful search for
crystals was negative. The patient chose not to get the third
injection in the series (her second course), yet had improve-
ment of osteoarthritic symptoms for over 9 months without
a steroid injection. Upon a recent rechallenge with hylan G-
F 20 (third course of therapy) she had the onset of severe
knee pain occurring 12–14 h after the first injection, but she
developed no anterior effusion, but rather had a small
Baker’s cyst. This flare was treated with intraarticular
steroids. She chose not to finish the complete course of
injections.

Synovial fluid findings (Table 1). SF leukocyte counts
ranged from 3150 to 103,000/mm3, all being above levels
expected in knee OA. Leukocyte differentials on Wright-
stained smears varied widely with 5 having predominantly
PMN. Three patients had PMN and mononuclear cells with
vacuoles containing inclusions of amorphous, nonpolarizing
intracellular material (Figure 1A). Areas of such vacuoliza-
tion suggested phagocytosis, perhaps of aggregates of this
viscous material, but they were not characterized further.
Leukocytes examined on the wet preparations showed small
nonbirefringent generally round cytoplasmic inclusions in 6

patients (Figure 1B). Of particular interest was the rarity of
eosinophils in the effusions. Only one patient had 1%
eosinophils.

All fluids were carefully searched for birefringent crys-
tals. Only Patient 8 had intracellular calcium pyrophosphate
dihydrate (CPPD) crystals. This patient had no history of
inflammatory arthritis or chondrocalcinosis on radiograph.

DISCUSSION
The etiology and frequency of post-hylan G-F 20 (Synvisc©)
injection flare is unknown, with reported frequencies of
1–11%1-3,11-13. This series had 8 flares in 104 patients.
Possible mechanisms for these acute reactions need consid-
eration. Some discussion has focused on injection tech-
nique12,14. Injection into periarticular connective tissue
instead of the joint space might cause very local tenderness
but should not elicit intraarticular inflammatory effusions.
That all these flares occurred in patients without effusions
prior to injection raises the question whether the very
concentrated material without any dilution might contribute
to reactions. All patients had moderate to severe OA as well,
and the majority also had histories of meniscectomy or
chondroplasty.

None of our patients had a flare with the first injection of
the viscous material, suggesting that accumulation of mate-
rial or sensitization might be factors. No patient had fever,
rash, or any other features of systemic reaction. Lussier, et
al4 and Puttick, et al7 also noted no reactions after first injec-
tions, suggesting a sensitization phenomenon. However, one
open series reported by Wobig, et al12 noted that 10 of 18
adverse events in his series of 249 knee injections occurred
after the first injection. One patient recently seen by the
authors at the Philadelphia VA Medical Center had a
dramatic painful effusion occur in an opposite knee treated
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Table 1. Characteristics and courses of the 8 patients with acute flares after hylan G–F 20 injections.

Patient Sex/Age Course Injection Onset Volume WBC/mm3 Differential Crystals Other Therapy 6 mo
in Course Birefringent Improvement

1 F 51 2 3 < 12 h NA 12,200 Mononuclears 0 IA steroids Moderate
2 M 53 1 3 < 12 h > 50 cc 3,500 NA 0 CPI IA steroids None
3 F 65 2 1 48 h 40 cc 8,800 82 % PMN 0 CPI IA Mild

2 11,050 0 CPI Steroids
4 M 31 1 3 < 12 h 60 cc 4,100 13% PMN 0 CPI No steroids Significant

58 % Mono
5 F 50 1 right 2 24 h > 30 cc 12,050 41 % 0 CPI IA Mild

1 left 3 24 h 8,500 Lymphs steroids
59 % PMN 0

6 F 67 2 2 1h 71 cc 103,000 86 % PMN 0 CPI IA steroids Moderate
7 F 67 1 2 3 h > 60 cc 3,150 68 % PMN 0 0 IA Moderate

2 1 steroids
8 M 51 2 right 2 + 3 < 24 h NA 32,500 88 % PMN CPPD CPI IA steroids Significant

2 left 3 25,900 1 % EOS CPI IA steroids
23,600 CPI IA steroids Significant

NA: not available, PMN: polymorphonuclear, EOS: eosinophils, IA: intraarticular, CPI: cytoplasmic inclusions.
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after a flare in the first knee. This anecdote might favor
sensitization over a local accumulation of material as a
cause, but more observations are needed. Lussier, et al4

described 8 patients with bilateral injections who had reac-
tions on only one side, favoring more local effects.

Precipitation of acute pseudogout9,10 or rarely gout8 has
been described and might explain some flares. However,
only one of our patients had CPPD crystals, so there is no
suggestion that crystals predispose to most such effusions.
Puttick, et al7 and Hausch, et al6 also found no crystals in
their effusions occurring with flares. Daumen-Legre, et al15

reported no flares in a series of 20 patients with chondrocal-
cinosis injected with hyaluronan.

No patient had infections, although this was an initial
concern in all patients and especially with Patient 6, with a
leukocyte count of 103,000/mm3.

Our cases are the first to note evidence for intracellular
amorphous material on Wright’s stained slides, which might
possibly be due to phagocyticized hylan GF. To date this has
not been further characterized. It is possible that the viscous
material precipitates a foreign body-type reaction that is
transient and self-limited. Different series have reported
variable differential counts in flares5,6. Adams, et al5 noted
macrophages in one effusion that might fit with phagocy-
tosis of some material. Our patients also varied. Most had
predominantly a polymorphonuclear response, although 2 of
7 patients with available differentials had a predominance of

mononuclear cells. The number of hours after the flare that
the aspiration was done did not seem to make a difference in
predicting the cell count or differential. We noted rare
eosinophils. Several other investigators5,6 also found
eosinophilia, with a variable percentage of polymorphonu-
clear cells and monocytes.

The frequency of postinjection flares for hylan GF over
the past year, despite identical selection techniques used for
the first 104 patients, seems to be dramatically lower than
the first 18 months the product was on the market. Of 180
injections done over the past year only 2 patients had minor
postinjection pain or Baker’s cyst development. Puttick, et
al7 noted that the flares reported in their series were from
more than one lot of hylan GF, suggesting that batch conta-
mination or variation was not a likely cause of the postin-
jection flares. Some unexplained variations in batches still
need consideration.

What are the implications of these flares for manage-
ment? Patients need to be aware of their possible occur-
rence. Although the purpose of this report was to further
characterize the flares following injection of hylan G-F 20,
the modest clinical improvement in 5 of 8 patients is consis-
tent with premarketing studies for the product. It was felt
unlikely that all improvement was on the basis of the addi-
tional intraarticular corticosteroids as these patients had
already failed steroid injection for the knee pain. We had no
control group not treated with intraarticular steroids;

Pullman-Mooar, et al: Hylan G-F 20 flares 2613

A B

Figure 1. Leukocytes examined on Wright stains (A) and wet preparations (B) showed small to moderate size nonbirefringent, generally round, cytoplasmic
inclusions (arrows). Oil immersion.
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Adams, et al and Lussier, et al also found no differences in
improvement outcome in patients who had postinjection
flares4,6. Joint aspiration and culture of synovial effusions is
an essential step in excluding iatrogenic joint infections.
When infection has been excluded, conservative treatment
with rest, ice, NSAID, and occasionally corticosteroid injec-
tions is very effective in managing the acute problem.
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