
KOSMETISCHE MEDIZIN 1.25   ÜBERSICHTEN |  REVIEWS 30

SCHLÜSSELWÖRTER:
Spitze Nadel, stumpfe Kanüle, PLLA-Biostimulatoren

ZUSAMMENFASSUNG:
Die Wahl zwischen Nadeln und Kanülen für die Produktverabreichung in 
der ästhetischen Medizin ist nach wie vor ein Diskussionsthema, insbe-
sondere bei Biostimulatoren wie Poly-L-Milchsäure (PLLA). Während sich 
ein Großteil der vorhandenen Literatur auf Dermal-Filler auf Hyaluron-
säurebasis konzentriert, unterscheiden sich Biostimulatoren auf PLLA-
Basis erheblich in ihren rheologischen Eigenschaften, ihrem Wirkmecha-
nismus und ihren Injektionstechniken. In den Gebrauchsanweisungen für 
PLLA-Produkte in der EU werden Nadeln empfohlen, doch in der klini-
schen Praxis werden zunehmend Kanülen bevorzugt. Die Evidenzbasis 
für PLLA-spezifische Techniken ist nach wie vor begrenzt, da die meisten 
Studien aus der HA-Filler extrapoliert wurden. Dieses Manuskript hebt 
die besonderen Erwägungen für PLLA-basierte Biostimulatoren hervor, 
unterstreicht die Vor- und Nachteile beider Injektionswege und die Not-
wendigkeit weiterer klinischen Daten zu dem Thema.
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SUMMARY:
The choice between sharp-tipped needles and blunt cannulas for pro-
duct delivery in aesthetic medicine remains a topic of debate, particu-
larly for biostimulators like Poly-L-Lactic Acid (PLLA). While much of the 
existing literature focuses on hyaluronic acid-based fillers, PLLA-based 
biostimulators differ significantly in their rheologic properties, mecha-
nism of action, and injection techniques. Instructions for use for PLLA 
products in the EU recommend needles, but clinical practice increa-
singly favors cannulas. The evidence base for PLLA-specific techniques 
remains limited, with most studies extrapolated from HA filler research. 
This review highlights the unique considerations for PLLA-based biosti-
mulators, underscores the advantages and disadvantages of both injec-
tion devices, and the need for further clinical evidence.

SPITZE NADEL VERSUS STUMPFE KANÜLE FÜR DIE APPLIKATION VON PLLA-BIOSTIMULATOREN – 
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INTRODUCTION

The aesthetic community has an ongoing debate about the 
techniques and delivery devices for optimal product place-
ment. Specifically, the tools – sharp-tipped needles vs. blunt 
cannulas – are a major point of contention, and discussions 
among aesthetic practitioners often take on a quasi-reli-
gious tone. Although this topic has been extensively dis-
cussed, the primary focus has been on dermal fillers, usu-
ally with hyaluronic acid (HA) as their main component [1, 2]. 
To our knowledge, no scientific publication has addressed 
the unique properties of biostimulators in the context of 
the cannula vs. needle debate. In this review and opinion 
manuscript, we specifically describe the advantages and 
disadvantages, as well as techniques commonly used when 
applying a biostimulator. 

PRODUCT CHARACTERISTICS OF BIOSTIMULATORS 
AND DERMAL FILLERS – 
WHY IT IS IMPORTANT TO DISTINGUISH?

Although Poly-L-Lactic Acid (PLLA)-based biostimulators 
are often described as dermal fillers, they have three major 
differences that influence the consideration when choosing 
between a needle and a cannula.

The rheologic properties of PLLA-based biostimulators 
are fundamentally different from HA-based dermal fill-
ers [3–6]. The main aspect of HA-based fillers is a direct 
increase in volume, and they have to remain mostly in one 
precise spot or small area; hence, they are gels with a higher 
viscosity than water. Biostimulators, on the other hand, are 
based on small particles that have to be distributed over 
relatively wide areas. They are resuspended in water or an 
aqueous solution [7–9], creating a suspension that behaves 
like a Newtonian fluid (when mixed well) due to small parti-
cle size and a low particle-to-volume ratio, which drastically 
changes the application process [6].
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The second and equally important point is the placement 
of the product, including the area and plane of injection. 
While HA-based fillers can be injected into hyperdynamic 
areas like the lips and forehead, it is not recommended to 
use biostimulators in these areas due to an increased risk 
of adverse events. Biostimulators should be placed only 
in the deep dermis or the subcutaneous layer [7–9], while, 
depending on the desired effect, HA-based fillers can be 
placed in a variety of different layers, including on top of 
the periosteum [1].

The third consideration is the mode of action (direct 
volumization vs. biostimulation) that the PLLA particles 
should be distributed equally over wide areas [10], while 
HA-based fillers are usually placed in relatively small and 
well-defined areas [11].

Interestingly, these three factors make one of the stron-
gest points in the cannula vs. needle dispute, the precision 
of product placement, drastically less important [1, 12, 13].

WHAT DO WE KNOW BASED ON THE 
INSTRUCTIONS FOR USE?

Focusing specifically on three known PLLA-related products 
in Germany (Sculptra® Galderma, Lanluma® Sinclair, JU-
LIÄINE™ Nordberg Medical), we found that the instructions 
for use (IFU) for each of the products specify injection tech-
niques using only needles.

According to the IFU, Sculptra® should be injected into 
the deep dermis or subcutaneous layer with a 25–26 Gauge 

(G) needle at a 30–40° angle with the bevel up [7]. The IFU 
for Lanluma® restricts the needle size to 26 Gauge and fol-
lows the same recommendation regarding the layers and 
angle of injection [8]. The IFU for JULIÄINE™ describes the 
injection for nasolabial folds only, with the same injec-
tion plane and layers. The injection should be performed 
with a 26G needle at an initial angle of 30–40°, while when 
advancing with threading or tunneling techniques, the angle 
should be changed to 10–20° [9]. Interestingly, the IFU for 
JULIÄINE™ also describes different injection techniques for 
the needle, including bolus, linear threading, cross-hatch-
ing, and fanning.

WHAT IS RECOMMENDED BY THE EXPERTS 
AND WHAT DO WE SEE IN CLINICAL TRIALS?

To our knowledge, no study directly addresses the question 
of the best delivery device for the use of biostimulators. 
However, several studies and expert opinions discuss the 
topic of cannula vs. needle for volumizing fillers that are 
typically HA-based [1]. In the following, we look at clinically 
relevant literature focusing on points that can be directly 
translated to the injection of PLLA-based biostimulators.

CADAVER STUDIES

In 2016, Van Longhem et al. conducted a split-face cadav-
er study on subperiosteal product placement of soft tissue 
fillers. The authors used either a cannula (25 G, 50 mm) with 

Fig.1: Schematic representations 
of injection areas: 
A) for sharp needle and 
B) blunt cannula.
 
Green lines indicate the placement 
of injections while green dots repre-
sent the entry point for the cannula. 
Red line indicates beginning of non-
injection zones and blue lines indi-
cates facial ligaments. 

Abbreviations: 
TLA: Temporal ligamentous 
thickening; 
LOT: Lateral orbital thickening; 
ZL: Zygomatic ligament; 
ML Mandibular ligament. 
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retrograde threads or a needle (25 G, 25 mm or 27 G, 40 mm) 
in the frontal concavity, temporal hollows, tear troughs, the 
lateral mandible, and the mentum. Surprisingly, the authors 
claim higher precision with the cannula in all injected areas 
and argue that the product had flowed backward in a retro-
grade direction through the track of the needle, suggesting 
a lower angle of injection as a solution. Additionally, the au-
thors claim that safety is increased when using a cannula, 
as there is a lower risk of vascular occlusion [12].

A 2017 trial with 10 fresh-frozen cephalic foreheads con-
firmed the results of product displacement when using a 
needle. In 60 % of injections using a needle, the implanted 
material changed its plane. This observation was not made 
when a cannula was used. However, the retrograde backflow 
was greater with a cannula (90.2 %) compared to a needle 
(33.3 %). The authors concluded that if precision is defined 
as the filler material remaining in the plane of intended 
implantation, then using cannulas resulted in a more pre-
cise injection of material compared to needles [13].

PLLA acts in the deep dermal and subcutaneous layers 
[10] and should be only placed in these. Because of this 
property, when injected in the correct layer a change in 
plane for PLLA will not have the same strong consequences 
as with HA-based fillers.

CANNULA VS. NEEDLE: 
SAFETY ASPECTS IN HEAD-TO-HEAD TRIALS

In their 2021 clinical trial, Nicolis and colleagues evaluated 
cannula- vs. needle-assisted hyaluronic acid injections for 
infraorbital deformities in 42 patients. Evaluating the safe-
ty and efficacy, the authors did not find statistical differ-
ences and reported generally high patient satisfaction. No 
difference was noticed by the patients in the administered 
volume (maximal volume per side: 1.5 mL). All documented 
treatment-related adverse events were transient in nature 
and expected to occur following the injection of HA fillers. 
The most common adverse event was ecchymosis, which 
occurred following approximately one-half of treatments 
and resolved without intervention in an average of approxi-
mately 5 days, followed by edema, erythema, pain, and pru-
ritus [14].

In a much larger study with 333 randomized patients (n 
needle = 163; n cannula = 153), Biesman and colleagues exam-
ined the safety and effectiveness of hyaluronic acid filler in 
the correction of infraorbital hollows. No differences in the 
responder rates were detected when comparing the nee-
dle to the cannula groups. Surprisingly, out of forty patients 
(12.7 %) who reported adverse events, only 4.9 % (8 patients) 
belonged to the needle arm, and 20.9 % (32) belonged to the 
cannula arm [15].

Fully applicable data on the topic of PLLA-biostimula-
tors and the respective delivery device come from a ret-
rospective cohort study focusing on whether filler-asso-
ciated vascular occlusion events of the face occur more 
often with injections performed with needles than with 

microcannulas. 370 dermatologists with an average of 22.3 
years of experience participated in this study and reported 
1.7 million syringes injected with various fillers, including 
hyaluronic acid, poly-L-lactic acid, polymethylmethacry-
late, and calcium hydroxyapatite. Overall, the risk of occlu-
sion with any particular filler type was 1 occlusion per 6,410 
per 1-mL syringe injections with needles and 1 per 40,882 
with cannulas (p < .001). Multivariate analysis for factors 
associated with vascular occlusion with needle injections 
found that poly-L-lactic acid was associated with 72.5 % 
lower odds of occlusion than hyaluronic acid. Out of 82,593 
injections using a needle for a PLLA biostimulator, a total 
of 4 vascular occlusions were reported. No occlusion was 
reported for 39,550 PLLA injections with a cannula. The dif-
ference was statistically not significant (p = .31). The authors 
claim that the difference between the data for hyaluronic 
acid compared with poly-L-lactic acid is likely attributable 
to the lower viscosity of this substance, which would give it 
properties of an aqueous solution [16].

Based on the clinical trial data [17–23], the constant 
pharmacovigilance surveillance, and the authors’ personal 
experience, we can conclude that injectable PLLA for bio-
stimulation has a very good safety profile in general. Its 
beneficial rheologic properties, facial injection areas, and 
mode of action (gradually creating volume over weeks) give 
almost no potential for serious adverse events, indepen-
dent of the route of injection.

WHAT IS STATE OF THE ART 
WHEN APPLYING A PLLA-BASED BIOSTIMULATOR?

With this question in mind, we analyzed recent studies, 
treatment recommendations, and case reports and found 
that the use of cannulas is at least as frequent as the use 
of needles.

In a retrospective analysis of medical records for the full 
year of 2021, Vasconcelos-Berg and colleagues evaluated 
adverse events in patients treated with immediately recon-
stituted PLLA on the face, body, and scars. Out of 274 docu-
mented treatment sessions with 167 patients, 228 sessions 
(151 patients) targeted the face, 39 sessions (22 patients) 
addressed the body, and 7 sessions (5 patients) focused on 
scars. The majority of injections were administered with a 
blunt cannula (face: 87.3 %, body: 100 %, scars: 57 %), and in 6 
out of 7 scar treatments. The most common adverse events 
were bruising (face: 6.57 %, body: 7.69 %) and mild pain (face: 
3.07 %). One patient developed a PLLA-SCA nodule 30 days 
after facial treatment, which resolved after two saline injec-
tions [23].

Three treatment recommendations focusing on a lifting 
effect in the temple area recommend the use of a cannula 
with an entry point in the preauricular area [24–26]. In their 
2023 treatment recommendation, Avelar and colleagues 
describe different treatment areas to achieve four different 
outcomes: A) Lifting effect in heavy faces with or without 
extension inside the hairline; B) Lifting effect on consumed 
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faces with zygomatic projection; C) Volumization for con-
sumed faces; D) Skin quality improvement. Although the 
authors generally don’t oppose the use of a needle, they 
claim excellent results with the use of cannulas [26]. A rec-
ommendation for a combination therapy of PLLA-based bio-
stimulators with hyaluronic acid skin boosters recommends 
the use of a 23–22 G cannula for PLLA in the mandibular, pre-
auricular, and malar areas and leaves the application device 
to the preference of the injector for the skin boosters [27].

In a consensus recommendation on the use of inject-
able poly-L-lactic acid in Asian patients, Avelar and col-
leagues reached 92 % agreement on the use of cannulas for 
the administration of PLLA. 100 % of the experts addition-
ally agreed that a mixture of 1 : 100,000 epilidocaine and a 
22–25 G microcannula should be used for PLLA, with a ret-
rograde injection technique to minimize bruising and tis-
sue injury. While a lower gauge cannula might be used to 
prevent clogging, a 25 G or 26 G needle may be used on the 
temporal and alar recesses [28].

One recent study, published in 2024 by Fabi et al., evaluat-
ing the effectiveness and safety of PLLA-based biostimulators 
in the correction of cheek wrinkles in 149 subjects, was con-
ducted using a 25G needle [17]. However, one could speculate 
that the choice of injection device was made due to regula-
tions rather than the preferred technique of the authors.

EXCURSION INTO OFF-FACE APPLICATIONS

In 2019, Haddad and colleagues published an expert con-
sensus on the use of PLLA for skin laxity in off-face areas, 
avoiding a preference for one device and equally providing 
treatment recommendations for cannulas and needles [20].

In a comprehensive review on body applications in 2022, 
Christen listed 9 clinical trials on various body indications, 
of which only one allowed both devices, seven used nee-
dles, and one did not specify the route of delivery [19].

In an observational, real-world-like prospective study 
from 2023, Amselem and colleagues assessed the safety 
and effectiveness of a PLLA-based biostimulator in the 
treatment of various off-face areas over a 25-month period. 
The study was conducted exclusively with the use of cannu-
las and had a good safety profile [18].

HANDS-ON CONSIDERATIONS

When we compare the advantages and disadvantages of 
cannulas and needles for PLLA injections, we quickly en-
counter three highly interconnected points: patient safety, 
patient satisfaction, and ease of use.

Keeping in mind that PLLA has been used for aesthetic 
applications for about 25 years and has been extensively 
studied, we believe it is fair to say that it has a good safety 
profile, independent of the method of administration [16]. 

Although patient satisfaction depends on a wide vari-
ety of factors, comfort is clearly one that should not be 
neglected [29]. Here, we see a preference for the use of 

cannulas. Lower levels of pain and shorter downtime are 
the most important aspects for greater patient comfort. 
Of note, several studies comparing the efficacy, safety, and 
patient satisfaction of treating acne scars via subcision 
concluded that the cannula is superior in these categories 
to the needle all three categories [30–33].

Finally, ease of use is a critical consideration. Patient safety 
and satisfaction are directly dependent on the injector’s train-
ing and experience. The use of a long and flexible cannula can 
be challenging, and less experienced injectors should consider 
starting with a sharp needle for PLLA applications in the face, 
which can still lead to high patient satisfaction [17].

Detailed treatment recommendations are available [24–26], 
and we especially emphasize reviewing the manuscript by 
Avelar and colleagues, which proposes techniques for four 
facial indications, including sagging, skin quality improve-
ment, and volumization [26]. A generalized injection scheme 
for both devices can be found below (Fig. 1). 

CONCLUSION

The ongoing debate between needles and cannulas in 
aesthetic medicine has largely centered on hyaluronic ac-
id-based dermal fillers, but the unique properties of Po-
ly-L-Lactic Acid-based biostimulators demand a distinct 
approach. Unlike HA fillers, which are viscous gels designed 
for precise volume augmentation, PLLA suspensions behave 
more like aqueous solutions and require broader distribu-
tion in stronger restricted tissue planes – the deep dermis 
or the subcutaneous layer. This fundamental difference in 
rheology and mechanism of action underscores the need 
for tailored techniques and delivery devices when working 
with PLLA.

Current instructions for use (IFU) for PLLA products rec-
ommend needles, but clinical practice and expert opinions 

NEEDLE VS. CANNULA 

Needle
•	 Ease of use
•	 Higher precision in specific areas
•	 Higher risk of treatment-related adverse events 
	 and usually longer recovery time
•	 More discomfort for the patient

Cannula
•	 Requires more skill
•	 Better for broader areas
•	 Lower risk of hematoma and downtime
•	 More comfortable for the patient
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increasingly favor cannulas, particularly for larger treat-
ment areas. Cannulas also may offer advantages in safety, 
patient comfort, and reduced downtime. 

However, despite these insights, the evidence base for 
PLLA-specific techniques remains limited. Most studies and 
recommendations are extrapolated from HA filler research, 
highlighting a critical gap in the literature. Direct, head-
to-head studies comparing needles and cannulas for PLLA 
applications are needed to establish best practices and 
optimize outcomes.

In conclusion, while cannulas appear to offer significant 
advantages for PLLA-based biostimulators, the choice of 
device should be guided by treatment goals, anatomical 
considerations, and injector expertise. As the aesthetic 
community continues to explore the potential of PLLA, ded-
icated research focusing on its unique properties will be 
essential to refine techniques and ensure safe, effective, 
and patient-centered outcomes.
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SkinDoc: Erklärbare KI 
für die Teledermatologie
Mit SkinDoc präsentiert das Deutsche Forschungszentrum für 
Künstliche Intelligenz (DFKI) eine KI-gestützte Lösung für die 
Teledermatologie. Die KI-gestützte Anwendung ermöglicht eine 
präzise und nachvollziehbare Bewertung von Hautläsionen, un-
terstützt durch modernste Methoden der erklärbaren Künstli-
chen Intelligenz. SkinDoc verbindet laufende Forschung mit prak-
tischer Anwendbarkeit und leistet einen wichtigen Beitrag zur 
Früherkennung von Hautkrebs. Seit dem 28. Januar 2025 wird der 
Demonstrator im neuen KI-Innovations- & Qualitätszentrum (IQZ-
Berlin) in den Räumlichkeiten des Deutschen Technikmuseums 
permanent ausgestellt und für die Öffentlichkeit zugänglich sein.

Adriano Lucieri, Researcher am DFKI im Forschungsbereich 
Smarte Daten & Wissensdienste: „SkinDoc ist eine prototypi-
sche, KI-gestützte Teledermatologie-App für das Smartphone, 
basierend auf modernster, erklärbarer KI zur Bewertung des 
Hautkrebsrisikos anhand klinischer Bilder.“

Für das Training von SkinDoc wurden ausschließlich frei 
verfügbare klinische Aufnahmen von Hautläsionen verwendet. 
Diese wurden vor dem Training in einem teilautomatisierten 
Prozess durch Experten kuriert.

Mittels der kurierten Daten wurde die KI in mehreren Durch-
läufen und unter der Verwendung verschiedener Trainingspa-
rameter auf das Lösen der Problemstellung optimiert. Zusätz-
lich zu dem eigentlichen Training der KI wurden im Nachgang 
verschiedene Erklär-Methoden trainiert und implementiert, um 
die Entscheidungswege des trainierten KI-Modells während der 
Verwendung zu plausibilisieren.

Weitere Informationen:
Adriano Lucieri, M.Sc. 
Smarte Daten & Wissensdienste am DFKI Kaiserslautern 
Adriano.Lucieri@dfki.de
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