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Background and Objective: Poly-L-lactic acid (PLLA) has been used in various medical 
applications for decades, including aesthetic ones. The use of a cannula technique in 
injecting PLLA has been proposed in order to lower the incidence rate of adverse events 
(AEs) following treatment. Such AEs include nodule formation, which may occur less 
frequently by fanning the product with a cannula, thus creating a more uniform product 
placement compared to that resulting from the use of a needle. Currently, however, there is a 
lack of comparative research regarding the safety of cannulas versus needles for PLLA 
injections, as the selection of either remains highly subjective. Therefore, the objective of our 
study was to investigate the safety of cannula use in the administration of PLLA, in order to 
report safety outcomes.
Materials and Methods: A single-center, retrospective chart review was conducted to examine 
the data of patients who had previously undergone treatment with PLLA in the form of Sculptra® 

Aesthetic™ in the face and/or neck regions. Twenty-seven subject charts met eligibility. 
Descriptive data regarding treatment and follow-up visits were collected and analyzed.
Results: A total of seven AEs resulted from eighty-two treatment sessions (8.54%), with 6/ 
27 patients having experienced at least one AE (22.22%). Mild bruising was the most 
commonly reported AE (57.14%). The majority of the AEs were mild and transient in 
nature, with one moderate AE being a nodule that was possibly related to a concomitant 
treatment. All AEs were resolved with follow-up care.
Conclusion: Mild AEs such as bruising, swelling and pain should be expected following the 
use of a cannula for PLLA injections. However, the incidence rates of AEs following 
treatment can remain low if proper product preparation and treatment techniques are 
utilized.
Keywords: poly-L-lactic acid, adverse events, cannula, injection techniques, antiaging

Introduction
Poly-L–lactic acid (PLLA) in the form of Sculptra® Aesthetic™ (Galderma 
Laboratories, L.P.) is used to increase the volume of depressed areas in the face 
and various body regions (eg, neck, decolletage, breasts, arms, hands, abdomen, 
thighs, knees, glutes).1–7 The United States Food and Drug Administration 
approved PLLA in 2004 for the treatment of facial lipoatrophy and in 2009, for 
the indication of volume loss;8,9 although it has been used in various medical 
applications for longer than three decades (eg, surgical stents and implants).8,10 

The mechanism of action of PLLA operates mainly through generating a foreign- 
body reaction. Histological studies support that tissue response to PLLA begins 
with inflammatory cell infiltration, followed by degradation of the injected material 
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and the formation of new collagen in its place.11,12 The 
resulting effect is a decrease in skin laxity and improve-
ment in anatomical contours.1,13,14

Early reports of PLLA use described high rates of 
nodule formation.15,16 Since these early adverse event 
(AE) reports, multiple authors have described varying 
techniques to lower the incidence of AEs.17 For example, 
increasing dilution during reconstitution and the duration 
of rehydration prior to injection, as well as performing 
post–treatment massages, have all been recommended to 
reduce the likelihood of nodule formation.12,18–21 Another 
method that has been proposed to reduce AEs is the use 
of a cannula to inject PLLA. In comparison to needles, 
cannulas are blunt and as such, reduce the likelihood of 
intravascular injection and cause less tissue damage. This 
may lead to the occurrence of less AEs, such as bruising 
and swelling.22 It is also possible that nodule formation 
may also occur less frequently when fanning the product 
upon injection, thus creating a more uniform product 
distribution compared to that resulting from the use of a 
needle. This opinion is founded on the rationale that 
when injecting with a cannula, the injector continuously 
moves the cannula while injecting the total fluid content 
over a large surface area, in a linear pattern. Conversely, 
when injecting with a needle, typically an injector will 
deposit small boluses of product, which may not reflect 
the same distribution pattern achieved with a cannula. To 
date however, the use of cannulas to inject PLLA often 
relies on physician preference and its safety compared to 
needle is only descriptive and subjective in nature. 
Therefore, a retrospective review investigating the safety 
of cannula use in the administration of PLLA would aid 
in supporting the use of this technique to ensuring a high 
rate of patient safety.

Objective
The objective of this study was to investigate the safety of 
PLLA use in the face and/or neck, injected using a cannula 
technique, for aesthetic indications. The primary endpoint 
was the incidence of AEs following treatment(s) and final 
follow-up.

Methods
This study was conducted in accordance with the ethical 
principles having their origin in the Declaration of 
Helsinki (2008), “Good Clinical Practice”, the 
International Council for Harmonization (ICH) Tripartite 
Guidelines (July 2002) and the applicable laws and 

regulations of Canada.23–26 This protocol received uncon-
ditional approval from an independent research ethics 
board (Canadian SHIELD Ethics Review Board), which 
provided a waiver of the informed consent process. The 
waiver was granted on the basis that, as the population was 
small, requiring consent may have put the scientific integ-
rity of the study at risk by introducing selection bias. Only 
non-identifiable information was pulled from the charts 
and only group data are displayed, to ensure individual 
subject data confidentiality.

This was a retrospective chart review performed at 
single Canadian center. All charts of subjects having 
been treated in the face and/or neck, using a cannula 
technique and which had at least completed one follow- 
up visit at the time of this review, were eligible. The charts 
of men and women who underwent this procedure were 
evaluated for all demographic and descriptive information, 
as well as all the below data points. Select data points were 
transcribed to data extraction forms in preparation for 
analysis. Data included, but were not limited to:

● Number of treatments conducted
● Length of time between treatment sessions
● Duration of follow-up
● AEs
● Device failures
● Management strategies for adverse events
● AE outcomes
● Subject demographics
● Treatment region(s)
● Treatment volume(s) per visit
● Cannula size and needle introducer size
● Number and location of cannula insertion site(s)

All descriptive data were reported. The program SPSS 
Statistics (version 20.0) was used for all data analysis.27 

Available data regarding all treatment and follow-up vis-
its were collected and analyzed. Inclusion criteria 
included: 1) Having been treated with PLLA in the face 
and/or neck, using a cannula technique, for an aesthetic 
indication; and 2) Having had completed at least one 
follow-up from the last treatment. There were no implicit 
exclusion criteria.

The ICH definition of an AE, its severity and causality 
were used.26 For safety evaluations, an AE was defined as 
any untoward medical occurrence in a patient administered 
a medical device, without regard to the possibility of a 
causal relationship with this treatment. Lack of medical 
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device effect was not considered an AE. A physician 
(leading author) established the causality of the AE to 
treatment, as being either not related, unknown, possibly 
related, probably related or related. The intensity of any 
AE was also determined by the same physician, based on 
his clinical experience and familiarity with the literature. 
The severity of an AE was described as either mild, 
moderate or severe. Furthermore, a serious AE (SAE) 
was defined as any untoward medical occurrence that: 
resulted in death, was life-threatening, required inpatient 
hospitalization or prolongation of existing hospitalization, 
resulted in persistent or significant disability/incapacity, or 
resulted in a congenital anomaly/birth defect.

Results
Demographics
In total, the charts of twenty-seven patients met eligibility 
and were included in the present analyses (Figures 1–3). 
The large majority of patients treated with PLLA in the 
face and/or neck were female (24/27; 88.89%) and all 
were of Caucasian ethnicity. The average age of the popu-
lation evaluated was 57.68 (SD: 5.36) years. The 

demographic profile of the sample reflects the population 
from which it was selected.

Treatment Information
The twenty-seven patients included in this study under-
went a combined total of eighty-two cannula-assisted 
PLLA treatment visits, between January 2018 and 
November 2020 (Mean = 3.04; SD: 0.94). There were 
thirty-five treatment sessions performed in the face only, 
thirty-one in the neck only, and sixteen in the face and 
neck (study total: 27 subjects; 82 visits; 98 treatments). Of 
the patients that received injections in the face, three had a 
supraperiosteal injection (using cannula), over 3 visits (9 
treatment sessions), to enhance volume over the zygomatic 
bone. For the face, the PLLA powder was reconstituted to 
a total dilution of 9cc (8cc sterile water + 1cc xylocaine). 
For the neck, the PLLA powder was reconstituted to a 
total dilution of 18cc (16cc sterile water + 2cc xylocaine). 
The reconstituted PLLA was allowed to hydrate for 72 
hours before injection and the xylocaine was added imme-
diately prior to injection. The average volume used uni-
laterally in the facial regions was 3.05 mL per side (SD: 
1.02). The average volume used unilaterally, in the neck 

Figure 1 Female subject at baseline (left) and one month following three injections of poly-L-lactic acid in the neck.

Figure 2 Female subject at baseline (left) and one month following two injections of poly-L-lactic acid in the mid-to-lower face.
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regions was 1.67 mL per side (SD: 0.45). Patients under-
went an average of 2.90 (SD: 0.83) sessions in the face 
and 3.10 (SD: 0.89) sessions in the neck. The average 
duration of time between treatment sessions was 32.33 
days (SD: 5.25); the average duration of follow-up from 
first treatment was 437.76 (SD: 219.69) days; and the 
average duration of follow-up from last treatment was 
365.50 (SD: 193.42) days.

The treatment techniques used for injection of PLLA 
into the face and neck are depicted in Figure 4. For the 
face, only the mid-to-lower face was treated. Using a 
lateral entry point (per side), the face was inserted at the 
level of the mid-zygoma. For subjects requiring treatment 
near the chin, insertion was placed near the marionette 
lines. This provided for a total of 2 or 3 facial insertion 
sites. For PLLA treatment of the neck, entry points were 
again performed laterally, per side (total entry points for 

the neck: 2). For the face, a 23-gauge needle was used as 
an introducer to create the entry point and a 25-gauge, 
50mm cannula was used for the injections. For the neck, a 
23-gauge needle was used as an introducer to create the 
entry point and either a 25- or 27-gauge, 50mm cannula 
was used for the injections. Injections were performed 
using a fanning technique.

AEs/SAEs, Management, Outcomes and 
Device Failures
In total, information relating to the occurrence of seven 
AEs were extracted from the patient charts (Table 1). 
There were six mild AEs and one moderate AE. Two 
AEs occurred within the same patient; one after 
Treatment 1 and one after Treatment 2. Therefore, 6/27 
(22.22%) of the sample experienced at least one AE. The 

Figure 3 Female subject at baseline (left) and one month following three injections of poly-L-lactic acid in the mid-to-lower face.

Figure 4 Treatment techniques used for injection of poly-L-lactic acid into the face and neck. Treatment locations can be performed bilaterally and are shown unilaterally for 
clarity, only.
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AE incidence rate per treatment visit was 7/82 (8.54%). 
There were no recordings of device failures or SAEs.

The most common AE (4/7 AEs, 57.14%; in 3/27 sub-
jects, 11.11%) was mild bruising, which occurred in the face 
(n = 2) and neck (n = 2). In patients receiving multiple 
treatments of PLLA, bruising often occurred only after a 
single treatment, was equally as likely to occur in either 
treatment and was noted both uni- and bilaterally. 
Therefore, the likelihood of- and pattern of bruising appears 

to be somewhat unpredictable. To reduce the duration of 
some bruises, two patients underwent one treatment session 
each of a pulsed-dye laser. These patients had complete 
resolution of their bruises within fourteen days.

Another subject presented to her first follow-up visit, fol-
lowing her first PLLA treatment to the neck region, with mild 
but persisting, uniform swelling. The physician gently but 
firmly massaged the area, which displayed immediate 
improvement. The physician instructed the patient to continue 
massaging the area using a similar technique, five times each 
day, for the next five days. The swelling was completely 
resolved by the time the patient came back to the physician’s 
office the following week.

Another subject self-reported pain lasting for 4–6 days 
following her PLLA treatment. However, as this AE was 
only haphazardly reported to staff approximately five months 
after the event, no treatment or management strategy was 
deployed. The AE resolved spontaneously, and the subject 
continued to undergo further PLLA treatments following this 
event.

Lastly, the chart review revealed one moderate AE 
presenting in a subject. This AE consisted of a single 

Table 1 Summary Statistics of the Treatment Areas Assessed in 
the Present Review and the Corresponding Frequency of 
Adverse Events (AEs) Following Injection of Poly-L-Lactic Acid 
in These Regions

Treatment Area n Incidence of AEs

Face 51 Bruising = 2/51 (3.92%)
Pain = 1/51 (1.96%)

Nodule = 1/51 (1.96%)

Neck 47 Bruising = 2/47 (2.13%)

Total 98 7/98 = 7.14%

Notes: Study total = 27 subjects; 82 visits; 98 treatments. Sixteen subjects received 
treatment in both areas.

Figure 5 Female subject presenting with a nodule in her right marionette line. The nodule was identified following three rejuvenating treatments with poly-L-lactic acid 
injections. Each treatment was spaced one month apart and the nodule was identified sixteen weeks following the first treatment. The nodule was treated with 0.1mL of 
intralesional glucocorticoid (Kenalog-10) and completely resolved. 
Notes: (A and B) display raw images; (C and D) highlight the location of the nodule; (A and C) display subject at rest; (B and D) display subject emphasizing the nodule by 
pushing on her inner cheek with her tongue.
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nodule which presented in the area of the patient’s right 
marionette line (Figure 5). The appearance of this nodule 
followed the present course: Baseline (PLLA treatment 1); 
Week 4 (PLLA treatment 2); [Tissue biopsy between treat-
ment 2 and 3]; Week 12 (PLLA treatment 3); Week 16 
(PLLA follow-up 1): Nodule identified and treated intra-
lesionally with 0.1mL glucocorticoid (Kenalog-10); Week 
20 (PLLA follow-up 2): Nodule resolved. In this case, the 
nodule appeared sixteen weeks after the initial PLLA 
treatment. Of note, in between Treatments 2 and 3, this 
patient underwent a tissue biopsy in the gingiva-buccal 
space, at the discretion of her dentist for reasons unrelated 
to the aesthetic treatment. Following the biopsy, the patient 
developed a nodule 3mm away from the biopsy site. She 
also developed a 4mm by 2mm hypertrophic scar in the 
area of the biopsy. Due to the nodule formation in an area 
proximal to where the PLLA was injected and its temporal 
appearance in relation to the timing of the treatment ses-
sions, it is probable that the nodule was a result of the 
biopsy and PLLA injections synergistically. The nodule 
completely resolved after treatment with a single intrale-
sional steroid injection. Interestingly, the thickness of the 
biopsy scar also improved following injection of the 
nodule.

Discussion
In this study, AEs related to the injection procedure itself 
(ie, bruising, swelling and pain) were all mild and transient 
in nature. Although they would have likely resolved on 
their own, for patient ease and comfort, we treated some of 
the AEs still presenting at follow-up with various com-
monly used management strategies. For example, using 
pulsed-dye laser to quicken the resolution of a bruise or 
massaging the areas displaying persistent swelling. It is 
important to note that these mild AEs are expected, 
reported in the product monograph and well documented 
in the literature surrounding aesthetic injectable proce-
dures. Furthermore, the likelihood of bruising is generally 
considered lower given the lack of multiple entry points 
that a needle technique would require. Therefore, there is 
nothing remarkable about their occurrence nor anything 
particularly unique about their management strategies, if 
required, as they have been well described previously.28,29

As per the ICH definition, the one AE determined to be 
“probably” related to the PLLA treatment itself was a 
nodule.26 The affected region and temporal relationship 
of the onset of this AE, relative to the treatment sessions, 
was reasonable and followed a known response pattern to 

the treatment of PLLA.15,16 However, given this specific 
patient’s medical history, the biopsy itself is likely a sig-
nificant contributing factor.

Most recently, researchers have re-investigated the 
safety of immediate reconstitution and injection of PLLA 
for facial biostimulation. Despite previous literature 
declaring that longer hydration times were necessary to 
reduce the risk of AEs, especially nodule formation, these 
authors claimed to have demonstrated the safety of 
immediate injection with recently reconstituted PLLA.21 

Their conclusion was founded on the following incidence 
rates of AEs, based on the number of patients (N = 26): 
Pain = 17/26 (65.38%); Bruising = 6/26 (23.08%); Nodule 
formation = 2/26 (7.70%); and by the following incidence 
rates based on the number of treatment sessions (N = 58): 
Pain = 17/58 (29.31%); Bruising = 6/58 (10.34%); Nodule 
= 2/58 (3.45%). Importantly, our sample demographics, 
interval between treatment sessions and average number 
of treatment sessions were similar to the Bravo & 
Carvalho (2020) study. These authors also used a cannula 
and fanning injection technique. However, the authors did 
not describe how information regarding AEs was collected 
(eg, subject diaries, questionnaire at follow-up visits) and 
it is unclear if a subject reported an AE, whether this AE 
indeed did occur after each-of-multiple treatment sessions 
or only a subset; as the authors appear to combine methods 
of calculating their incidence rates (ie, by number of 
patients versus number of treatment sessions). Therefore, 
this leads to some limitations with their conclusions. 
Nonetheless, whether calculating the incidence rate by 
number of patients or treatment sessions, the incidence 
rates of AEs reported herein [ie, by patients: Pain = 1/27 
(3.70%); Bruising = 3/27 (11.11%); Nodule = 1/27 
(3.70%); or by treatment session: Pain = 1/82 (1.22%); 
Bruising = 4/82 (4.88%); Nodule = 1/82 (1.22%)] remain 
even lower than these authors have recently reported. This 
finding, in combination with the strong overall literature 
supporting methods of avoiding AEs with the injection of 
PLLA (eg, a long duration of reconstitution, post-treat-
ment massages, use of a high dilution), leads us to con-
clude that the product preparation and treatment methods 
described herein should continue to be employed.

An important practical matter for clinicians to consider 
is potential regulatory issues associated with the use of the 
medical device under consideration. As PLLA was first 
approved for medical purposes in immune-deficient 
patients with facial lipoatrophy, the subsequent FDA 
approval for aesthetic uses in healthy adult patients was 
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supported by clear evidence of its safety and efficacy.8,9 

PLLA in the form of Sculptra® is currently marketed in 
more than 20 countries and in the US under the name of 
Sculptra® Aesthetic; and it has not been withdrawn from 
any marketplace, for any reason.9 There are different on- 
label uses for PLLA, which can vary by country. Despite 
the fact that clinicians regularly use medical devices in an 
off-label fashion, a potential future challenge for any off- 
label use of PLLA (ie, to improve skin quality) would be 
the lack of support for education and direction for use 
from the pharmaceutical company, which is often prohib-
ited by federal regulations. For this reason, investigator- 
initiated investigations, such as the current study, are 
essential for promoting proper injector education, training 
and safe off-label use for ensuring optimal outcomes.

Limitations
As this study consisted of a retrospective chart review, 
there are inherent limitations to the study design. This 
includes the lack of patient-reported data (eg, satisfaction) 
and the possibility for missing data, among other factors 
that may have led to the under-reporting of AEs. 
Moreover, information regarding subjects’ levels of pain 
during the procedure and satisfaction following treatment 
were not collected, which may have given reason to 
further investigate the possible occurrence of an AE. 
Lastly, a randomized controlled trial evaluating groups 
treated with needle versus cannula would allow for stron-
ger comparisons.

Conclusion
With appropriate product preparation and treatment strate-
gies, the incidence rates of AEs following the use of 
cannulas to inject PLLA in the face and/or neck can 
remain low (ie, 1–5%). The most common AEs following 
the injection of PLLA in the face and/or neck, using a 
cannula, include bruising, swelling and pain. Concomitant 
procedures near areas of PLLA injection should be per-
formed with caution until well after the treatment cycle of 
PLLA is completed, when appropriate.

Disclosure
Dr Andreas Nikolis reports grants and personal fees from 
Galderma, Merz and Allergan, outside the submitted work. 
The authors report no other conflicts of interest in this 
work.
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