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CASE REPORT

Poly-L-lactic acid (PLLA) is a synthetic biologic polymer that is sus-
pended in solution and can be injected for soft-tissue augmentation. 
The most common adverse events generally are transient in nature, 
such as swelling, tenderness, pain, bruising, and bleeding. Persistent 
adverse events of PLLA primarily are papule and nodule formation. 
Injecting PLLA into the anterior neck is an off-label procedure and 
may cause a higher incidence of nodule formation. 

Cutis. 2022;109:E15-E17.

P oly-L-lactic acid (PLLA) is a synthetic biologic 
polymer that is suspended in solution and can be 
injected for soft-tissue augmentation. The stimu-

latory molecule functions to increase collagen synthesis 
as a by-product of its degradation.1 Poly-L-lactic acid 
measures 40 to 63 μm and is irregularly shaped, which 
inhibits product mobility and allows for precise tissue 

augmentation.2 Clinical trials of injectable PLLA have 
proven its safety with no reported cases of infection, 
allergies, or serious adverse reactions.3-5 The most com-
mon patient concerns generally are transient in nature, 
such as swelling, tenderness, pain, bruising, and bleed-
ing. Persistent adverse events of PLLA primarily are 
papule and nodule formation.6 Clinical trials showed a 
variable incidence of papule/nodule formation between 
6% and 44%.2 Nodule formation remains a major chal-
lenge to achieving optimal results from injectable PLLA. 
We present a case in which a hyperdiluted formulation 
of PLLA produced a relatively acute (3-week) onset of 
multiple nodule formations dispersed on the anterior 
neck. The nodules were resistant to less-invasive treat-
ment modalities and were further requested to be surgi-
cally excised.

Case Report
A 38-year-old woman presented for soft-tissue augmen-
tation of the anterior neck using PLLA to achieve correc-
tion of skin laxity and static rhytides. She had a history of 
successful PLLA injections in the temples, knees, chest, 
and buttocks over a 5-year period. Forty-eight hours prior 
to injection, 1 PLLA vial was hydrated with 7 cc bacte-
riostatic water by using a continuous rotation suspension 
method over the 48 hours. On the day of injection, the 
PLLA was further hyperdiluted with 2 cc of 2% lidocaine 
and an additional 7 cc of bacteriostatic water, for a total 
of 16 cc diluent. The product was injected using a cannula 
in the anterior and lateral neck. According to the patient,  
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PRACTICE POINTS
•	 �Injecting poly-L-lactic acid (PLLA) into the ante-

rior neck is an off-label procedure and may 
cause a higher incidence of nodule formation. 

•	 �Most nodules from PLLA can be treated with injec-
tions of 5-fluorouracil, dexamethasone, triamcinolone, 
and hyaluronidase separated by 8-week intervals.

•	 �Treatment-resistant nodules may require surgical  
excision. 
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3 weeks after the procedure she noticed that some nod-
ules began to form at the cannula insertion sites, while 
others formed distant from those sites; a total of 10 nod-
ules had formed on the anterior neck (Figure 1).

The bacteriostatic water, lidocaine, and PLLA vial 
were all confirmed not to be expired. The manufacturer 
was contacted, and no other adverse reactions have been 
reported with this particular lot number of PLLA. The 
nodules initially were treated with injections of large 
boluses of bacteriostatic saline, which was ineffective. 
Treatment was then attempted using injections of a  
solution containing 1.0 mL of 5-fluorouracil (5-FU)  
50 mg/mL, 0.4 mL of dexamethasone 4 mg/mL, 0.1 mL 
of triamcinolone 10 mg/mL, and 0.3 mL hyaluronidase. 
A series of 4 injections was performed in 2- to 4-week 
intervals. Two of the nodules resolved completely with 
this treatment. The remaining 8 nodules subjectively 
improved in size and softened to palpation but did not 
resolve completely. At 2 of the injection sites, treatment 
was complicated with steroid atrophy of the overlying 
skin. At the patient’s request, the remaining nodules were 
surgically excised (Figure 2). Histopathology revealed 
exogenous foreign material consistent with dermal  
filler (Figure 3).

Comment
Causes of Nodule Formation—Two factors that could con-
tribute to nodule formation are inadequate dispersion of 
molecules and an insufficient volume of dilution. One 
study demonstrated that hydration for at least 24 hours 
is required for adequate PLLA dispersion. Furthermore, 
sonification for 5 minutes after a 2-hour hydration dis-
perses molecules similarly to the 48-hour hydration.7 The 
PLLA in the current case was hydrated for 48 hours using 
a continuous rotation suspension method. Therefore, this 
likely did not play a role in our patient’s nodule forma-
tion. The volume of dilution has been shown to impact the 
incidence of nodule formation.8 At present, most injectors 
(60.4%) reconstitute each vial of PLLA with 9 to 10 mL of 
diluent.9 The PLLA in our patient was reconstituted with 

16 mL; therefore, we believe that the anatomic location 
was the main contributor of nodule formation.

Fillers should be injected in the subcutaneous or deep 
dermal plane of tissue.10 The platysma is a superficial 
muscle that is intimately involved with the overlying skin 
of the anterior neck, and injections in this area could 
inadvertently be intramuscular. Intramuscular injections 
have a higher incidence of nodule formation.1 Our 
patient had prior PLLA injections without adverse reac-
tions in numerous other sites, supporting the claim that  
the anterior neck is prone to nodule formation from 
PLLA injections.

Management of Noninflammatory Nodules—Initial treat-
ment of nodules with injections of saline was ineffective. 

FIGURE 1. Multiple subcutaneous nodules developed on the neck  
3 weeks after poly-L-lactic acid injection.

FIGURE 3. Histopathology revealed exogenous foreign material con-
sistent with dermal filler (H&E, original magnification ×10).

FIGURE 2. Surgical excision of a nodule was performed, with the nod-
ule tightly embedded in the underlying tissue. 

Copyright Cutis 2022. No part of this publication may be reproduced, stored, or transmitted without the prior written permission of the Publisher.

CU
TIS

 D
o 

no
t c

op
y



NODULE FORMATION FROM PLLA

VOL. 109 NO. 6  I  JUNE 2022  E17WWW.MDEDGE.COM/DERMATOLOGY

This treatment can be used in an attempt to disperse the 
product. Treatment was then attempted with injections of a 
solution containing 5-FU, dexamethasone, triamcinolone, 
and hyaluronidase. Combination steroid therapy may be 
superior to monotherapy.11 Dexamethasone may exhibit 
a cytoprotective effect on cells such as fibroblasts when 
used in combination with triamcinolone; monotherapy 
steroid use with triamcinolone alone induced fibroblast 
apoptosis at a much higher level.12 Hyaluronidase works 
by breaking cross-links in hyaluronic acid, a glycosamino-
glycan polysaccharide prevalent in the skin and connec-
tive tissue, which increases tissue permeability and aids 
in delivery of the other injected fluids.13 5-Fluorouracil 
is an antimetabolite that may aid in treating nodules by 
discouraging additional fibroblast activity and fibrosis.14

The combination of 5-FU, dexamethasone, and tri-
amcinolone has been shown to be successful in treating 
noninflammatory nodules in as few as 1 treatment.14 In 
our patient, hyaluronidase also was used in an attempt 
to aid delivery of the other injected fluids. If nodules do 
not resolve with 1 injection, it is recommended to wait 
at least 8 weeks before repeating the injection to prevent 
steroid atrophy of the overlying skin. In our patient, the 
intramuscular placement of the filler contributed to the 
nodules being resistant to this treatment. During excision, 
the nodules were tightly embedded in the underlying tis-
sue, which may have prevented the solution from being 
delivered to the nodule (Figure 2). 

Conclusion
Injectable PLLA is approved by the US Food and Drug 
Administration for soft-tissue augmentation of deep 
nasolabial folds and facial wrinkles. Off-label use of this 
product may cause higher incidence of nodule forma-
tion. Injectors should be cautious of injecting into the 
anterior neck. If nodules do form, treatment can be 
attempted with injections of saline. If that treatment fails, 
another treatment option is injection(s) of a mixture of 
5-FU, dexamethasone, triamcinolone, and hyaluronidase 

separated by 8-week intervals. Finally, surgical excision is 
a viable treatment option, as presented in our case. 
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