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In a recent Letter published in Aesthetic Surgery Journal,1

the incidence of filler-related vascular adverse events 
(VAEs), which can lead to tissue necrosis and blindness,1–4

was estimated by Schelke et al.1 Based on a national survey 
among cosmetic doctors, they approximated the total num-
bers of filler injections in the Netherlands, and considering 
the number of patients referred to their clinic for filler- 
induced VAEs, they calculated that the risk of VAE per treat-
ment ranged from 1/5300 to 1/8000.5,6 All of Schelke et al’s 
patients fully recovered after an outpatient treatment with 
hyaluronidase injections and no cases of blindness or tissue 
necrosis were reported.1 Here we present the largest data-
base to date with recent and detailed information on the in-
cidence of complications following botulinum neurotoxin 
type A (BoNT-A) and dermal filler treatments, which we 
would like to share with the readers of this Journal. 
Furthermore, we were able to determine the influence of 
professional experience and the academic degree of the in-
jector on the incidence of these complications.

To this end, we conducted a retrospective cohort study. 
Between April 1, 2020 and June 10, 2022 (800 days), data 
of all consecutive clients of 17 outpatient cosmetic clinics 
at various locations in the Netherlands (Faceland Clinics, 
headquartered in Capelle aan den IJssel, the Netherlands) 
were systematically recorded electronically. These medical 
records included client demographics, the indication for 
treatment, the product employed, any related complica-
tions, and subsequent treatment. Each single treatment 
for 1 indication on a certain day (eg, BoNT-A injections for 
glabellar rhytides, or filler injections for lip augmentation) 
was calculated as 1 treatment, independent of the total 

number of units or milliliters injected. The identity of the 
60 doctors of medicine (MDs) and 13 registered nurses 
(RNs) who treated the clients was also recorded. In the 
Netherlands there are no legal restraints per se to the injec-
tion of hyaluronidase or the use of ultrasound by RNs. Within 
Faceland Clinics, however, only MDs are trained to use ul-
trasound and hyaluronidase, and therefore only MDs use ul-
trasound guidance to inject hyaluronidase. In the case of a 
suspected VAE, an MD at Faceland Clinics diagnosed the 
VAE and the ultrasounds and salvage procedures were ei-
ther performed via referral to cosmetic physicians working 
at the filler complication division of an academic center 
(Erasmus MC, Rotterdam, the Netherlands), or by a consul-
tant radiologist at Faceland Clinics. Data on the injectors’ 
professional experience in cosmetic medicine (measured 
in months) and academic degrees were collected. All 
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injectors were required beforehand to successfully com-
plete a thorough postacademic inhouse training program 
developed by Faceland Clinics.

As a result, the following data were obtained: a total of 
301,804 cosmetic injectable treatments were performed, of 
which 200,257 were BoNT-A injections, 94,521 were 
hyaluronic acid (HA) filler injections, 5588 were calcium hy-
droxylapatite (CaHA) injections, and 1438 were hyaluronidase 
injections (detailed information is given in Table 1). The inject-
ed regions of Profhilo included either the entire facial region 
or the neck, according to the manufacturer’s injection proto-
col, and Belotero Hydro (Merz Pharma GmbH & Co. KGaA, 
Frankfurt, Germany) was used in the entire facial region. A to-
tal of 249 complications of varying severity were reported 
(Table 1). Demographic variables pertaining to clients and their 
injectors are displayed in Table 2. Data on 14 consecutive pa-
tients with filler-related VAEs are displayed in Table 3. 
Treatment of all of these patients resulted in complete resolu-
tion of all signs and symptoms of VAEs through hyaluronidase 
treatment, with or without ultrasound guidance.7

Multiple linear regression analyses were performed. No 
statistically significant regression equations were found 

to predict the overall complication rate (P = 0.618), 
BoNT-A–related complications (P = 0.838), or filler-related 
complications (P = 0.159). However, for the incidence of 
VAEs, a statistically significant regression equation was 
found (F(2,72) = 3.898; P = 0.025), with an r2 of 0.100. 
Injectors’ predicted incidence of filler-related VAEs was 
equal to 0.014% (constant) + [0.000% × (experience)] − 
[0.016% × (degree)] where “experience” was measured in 
months of professional experience in cosmetic medicine 
and “degree” was coded as 0 (RN) or 1 (MD). The percent-
age of VAEs increased (95% CI) 0.000% to 0.001% for each 
month of professional experience and MDs had a (95% CI) 
0.033% lower to 0.001% higher incidence than RNs. 
“Experience” (P = 0.012) was a statistically significant pre-
dictor of VAE incidence, whereas “degree” was not (P = 
0.069).

In sum, we found the incidence of overall complications 
to be 0.065% (1/1539) for BoNT-A treatments, 0.106% for 
HA filler treatments (1/945), and 0.205% for CaHA treat-
ments (1/487), which is in line with earlier reports of filler 
complication rates (∼0.00%-1.25%).8–14 For filler-related 
VAEs, the overall incidence in this study was 0.014% 

Table 2. Demographic Variables Pertaining to Clients and Their Injectors

Clients Professionals

Overall Overall

N 131,025 N 73

Gender Female 94.2% Months of professional experience in cosmetic medicine Mean 25.3

Male 5.8% SD 23.3

Age (years) Mean 39.9 Range 2-103

SD 12.4

Range 18-87

Clients with complications Professionals grouped by academic degrees

N 249 Doctors of medicine

Gender Female 95.6% N 60

Male 4.4% Months of professional experience in cosmetic medicine Mean 29.1

Age (years) Mean 42.2 SD 23.9

SD 12.2 Range 3-103

Range 20-76 Registered nurses

N 13

Months of professional experience in cosmetic medicine Mean 8.0

SD 8.4

Range 2-31

SD, standard deviation.
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(1/7134); with rates of 0.014% for HA fillers (1/7220) and 
0.019% for CaHA (1/5365). This VAE incidence is in line 
with the estimations by Schelke et al.1

Furthermore, our analyses showed that the influence of 
professional experience and academic degree on the 
incidence of complications was limited as the regression 
model only explained 10% of the total variance in VAEs. 
A statistically significant predictive effect, albeit of limited 
clinical relevance, of professional experience on VAE in-
cidence was detected, whereas academic degree was 
found to be insignificant. This suggests that MDs and 
RNs are both likely to be capable of performing cosmetic 
injections and able to recognize and treat complications 
(or refer these for treatment), provided that they have 
had substantial training (and/or supervision) in cosmetic 
medicine.

However, the number of reported complications in this 
study may be underreported. Some professionals may 
not recognize a problem in their patient, and others 
may feel reluctant to report a complication.1 Although 
this study is limited by its retrospective design, current-
ly1,10 these are the most detailed and extensive data on 
the incidence of complications after BoNT-A and dermal 
filler treatments.

The risk incidence rates observed in this study indicate 
that cosmetic professionals will most likely encounter 
general complications and VAEs more than once during 
their career.1 As VAEs can lead to skin necrosis or blind-
ness (which in the case of HA is 32% partially to completely 
reversible),13 these are considered the most alarming 
complications of filler treatments.1–4 Nevertheless since 
2018 a total of 58 VAEs out of a total of ∼240,000 filler 
treatments in the Netherlands have been reported in the lit-
erature by Schelke et al1 (n = 44; January 2018-January 
2020) and the present study (n = 14). Interestingly, no cases 
of blindness were recorded, suggesting a risk of less than 
0.0004% (<1/240,000), and all patients with VAEs fully 
recovered (no cases of tissue necrosis were recorded), 
indicating that both high-dosed pulsed hyaluronidase16

and ultrasound-guided hyaluronidase7 treatment of VAEs 
are effective. In conclusion, our data support the emerging 
body of evidence that cosmetic injections are relatively 
safe procedures in the hands of adequately trained cos-
metic professionals.
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