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In recent years, hyaluronic acid (HA) fillers have increasingly 
become a popular aesthetic procedure.1 Despite its relative 
safety for being biologically compatible with endogenous 

HA, an exponential incidence of complications prevail.2 More 
than 100 products are approved for clinical use with specific 
physiochemical features; however, they are being injected by phy-
sicians and other medical professionals with varying backgrounds 
and training.3,4 Several publications have discussed the complica-
tions attributed to immunologic origin of HA.5–7

Sterile abscesses because of HA have been reported increasingly.8,9 
We describe five patients with recalcitrant sterile abscesses after fill-
ing with Juvederm Volux®. They had similar clinical, laboratory, 
and ultrasound findings and were unresponsive to the usual ther-
apy;6 however, all lesions resolved with the modified Munhoz–
Cavallieri lavage protocol developed by the present authors.

PATIENTS AND METHODS

We report five patients with recalcitrant facial sterile abscesses 
after filling with Juvederm Volux®. Demographic and clinical 
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ABSTRACT

The number of patients developing sterile abscesses because of hyaluronic acid (HA) filler procedures has increased for unknown reasons. We 
described this adverse reaction after filling with Juvederm Volux®, the latest innovative product in the Vycross range of technology. We presented 
five patients with recalcitrant sterile abscesses after filling with Juvederm Volux® who did not respond to the traditional therapy but whose lesions 
were resolved with the “Munhoz–Cavallieri lavage protocol” developed and recently published by the present authors. (SKINmed. 2023;21:27–33)

data of the patients treated by the authors from 2020 to 2022 are 
presented in Table 1.

All patients were healthy without comorbidities, and the maxi-
mum amount of the product used according to the instructions 
of the manufacturer (Allergan, Dublin, Ireland) was 4 mL.10 
Volux® (Vyc-25L) was the latest innovation used in the Vycross 
range of technology.11

Our clinical findings were confirmed by ultrasound imaging 
performed according to the guide for material aspiration and 
the modified “lavage protocol performance.” EPIQ7 equipment 
(Philips Medical Systems, Bothell, WA, USA), with two high- 
frequency transducers (7–15 MHz and 4–18 MHz), was used.

Aspirated fluid was obtained with an aseptic technique and sent 
immediately for microbiologic analysis, including microscopy of 
a thin smear stained with Gram and Ziehl–Neelsen stains and cul-
ture for typical and atypical bacteria as well as for mycobacteria. 
Only one inpatient was receiving intravenous antimicrobials at 
the time of collection.
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Each patient was then treated with high doses of hyaluronidase 
(at least three times more than in the original solution) according 
to the modified “Munhoz–Cavallieri lavage” protocol (Figure 1).6

RESULTS

All five recalcitrant sterile abscesses occurred in women aged 
27–59 years. They had received HA Juvederm Volux® for filling 
the lower third aspect of the face: the mandibular arch, gonion, 
and/or chin. During the same procedure, four out of the five 
patients were also injected with HA Voluma (Allergan) into the 
middle third aspect of their face. Each patient had developed 
facial edema at the site of Volux® injection, with mild or no fever 
(Figure 2).

Three patients had a recent onset, 30 days after the injection, and 
two patients had developed abscesses 30 days after receiving the 
filler. All patients had partial and transient improvement follow-
ing repeated drainage and receiving oral antimicrobials and corti-
costeroids. Some patients required up to four antimicrobials. Each 
patient had an increased erythrocyte sedimentation rate (ESR) 
and C-reactive protein (CRP) with discrete leukocytosis. All were 
scanned with ultrasound, revealing a thickened liquid collection, 
confirming the formation of abscess at the edematous area.

Two patients had already received blind hyaluronidase infiltration 
to dissolve the product without success. Two patients underwent 
successive ultrasound-guided drainages with the outflow of puru-
lent material but with recurrences. In one patient, hyaluronidase 
was applied blindly, subsequently having ultrasound-guided 
drainage, with a discharge of pus and viscous material compatible 
with HA but with no improvement. The hospitalized patient had 
a skin biopsy of the chin, which revealed a suppurative inflam-
mation with a multinucleated giant cell reaction associated with 
positive Alcian Blue basophilic material.

Because of therapeutic failures, the patients were referred for 
specialized evaluation, after which the present authors used 
the modified Munhoz–Cavallieri lavage protocol (with high 
doses of hyaluronidase, sterile saline solution, and injectable 
corticosteroids).

MUNHOZ–CAVALLIERI LAVAGE PROTOCOL

The protocol begins with facial ultrasound (1) to identify the 
applied filling material and (2) to assess the presence of a collec-
tion. The diagnosis of thickened liquid collection by ultrasound 
is made when an anechoic formation with debris in suspension 
was revealed, with the isoechoic mass varying according to the 
protein content of the collection (the higher the protein content, 
the more the isoechoic mass). During compression and dynamic 
evaluation with a transducer, it is possible to visualize the fluid 
contained n the collection.

The color Doppler study highlights the collection's peripheral vas-
cularization, not in the middle or inside the image. Some patients 
had surrounding subcutaneous tissue panniculitis. Collections 
were found in the Juvederm Volux® injection plane (Figure 3). 
An ultrasound-guided removal was performed on the collec-
tions, whose contents varied between serosanguineous, viscous, 

Figure 1� The modified Munhoz–Cavallieri lavage protocol 
with high doses of hyaluronidase (at least three times the 
dose prescribed in the original solution).

Figure 2� (A and B) Facial edema was observed at the loca-
tion of Volux® injection (in this patient, in the mandibular arch), 
with few or no association with fever.

A

B
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described early and late complications, no standardization is avail-
able for their management.12–14 Ultrasound imaging has proven 
an excellent complementary method for these complications. It 
allows the physician to identify the cosmetic filler used15–17 to 
classify and track complications as they evolve,18–20 and to guide 
therapeutic interventions.6,21

If a patient presents with facial edema with few phlogistic man-
ifestations at the site treated with HA in the past, the manage-
ment proposed by the authors comprises an initial ultrasound 
to evaluate the presence of collection. Ultrasound scan identifies 
the best approachable site for acquiring diagnostic sample and 
the subsequent lavage, and allows full resolution with complete 
emptying of the group(s).6 The authors proposed the modified 
Munhoz–Cavallieri lavage protocol for resolving recalcitrant 

purulent, or gelatinous exudate (Figure 4). Neither a growth nor 
a direct observation of microorganisms on microscopy was dis-
covered in any of the patients, thus confirming the diagnosis of 
recalcitrant sterile abscess.

The modified Munhoz–Cavallieri lavage protocol was used, and 
all patients required two or more lavages for resolution, with a 
minimum interval of 1 week. In two patients, sterile abscesses 
in the chin developed atrophy following resolution (Figure 5). 
Antimicrobials were continued even after initiation of the pro-
tocol (Table 1).

One patient received Juvederm Voluma® filling in the chin 
12 months after the resolution of a sterile abscess. At 4 months, 
she had no adverse development.

DISCUSSION

In our daily practice, complications are observed following fill-
ing with HA. While an increasing number of publications have 

A

B

A B

Figure 5� (A and B) Two patients who presented sterile 
abscesses in the chin evolved with atrophies following 
 resolution.

Figure 4� (A and B) Contents of collection varied between 
serosanguinolent, viscous, purulent, and even gelatinous 
consistency.

Figure 3� (A and B) Ultrasound reveals an anechoic well- 
defined thickened liquid formation with debris in suspension. 
In some patients, panniculitis of the surrounding subcutane-
ous tissue was observed. The collections were located in the 
Juvederm Volux® injection plane.

A B
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abscesses unresponsive to antimicrobials and oral corticosteroids, 
simple drainage, and hyaluronidase usage.6

Concerning the Vycross/Allergan line of treatment, the dose of 
hyaluronidase must be increased or even doubled.22–24 In this 
series of five patients, we proposed to triple or even quadruple the 
hyaluronidase dose. In our practice, Juvederm Volux® recalcitrant 
abscess has been a challenging job to dissolve (unpublished data 
by the third author and colleagues).

We ponder whether the atrophy occurring in two patients hap-
pened because of the steroid used in the lavage solution and/or 
entailed by the healing process related to the intense inflamma-
tory reaction and demonstrated by the outflow of a large quantity 
of pus (Figure 6).

A recent report has described a patient with late and recalcitrant 
inflammatory reaction to Volux® on the chin; the patient was 
simultaneously injected with Voluma on the cheeks but with no 
response. The complete resolution occurred after application of 
hyaluronidase, as practiced in our findings.25

Volux® has specific characteristics of having greater G prime, 
greater elasticity, and the highest cohesiveness among the fillers 
available with Vycross technology.26 Such properties may poten-
tially confer higher immunogenicity, representing a high degree 
of inflammation observed in our case series.

CONCLUSIONS

The sterile abscess in our patients is a poorly known and under-
reported problem among HA filling developments.6 Many of 
these patients are treated as if they have infectious abscesses solely 
because of the presence of purulent exudate.

Intense immune-mediated reactions to sterile agents can produce 
purulent material not because of infections, but because cellular 
and molecular mechanisms are not entirely understood.

Laboratory tests for inflammatory activity and microbiologic 
screening also support this hypothesis, as they rule out the pres-
ence of infection and confirm inflammatory reaction.

Ultrasound is a fundamental complementary method for the 
management of such patients.

We know that dealing with developments after injection pro-
cedures for aesthetic purposes is complex process, and many 
patients are challenging because of a lack of knowledge of physi-
cian injectors.

This case series aims to report unusual HA sterile abscess, espe-
cially after Volux®, a product dissolved with greater difficulty and 
perhaps with greater immunogenicity.

Additionally, a new treatment approach is proposed based on the 
modified Munhoz–Cavallieri lavage protocol, aiming to reduce 
recurrence of this development.
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Figure 6� Intense inflammatory reaction demonstrated by 
the outflow of large quantity of pus.
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