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Abstract
Introduction: Esthetic medicine is a buoyant field of medicine. As the number of performed 
procedures – mainly injections of botulin toxin and dermal fillers – is increasing, the num-
ber of complications is rising as well. The most popular dermal filler is hyaluronic acid. 
Injection of hyaluronic acid dermal fillers is considered a minimally invasive procedure, 
but complications in the form of skin nodules and lumps are being encountered more and 
frequently. Esthetic medicine does not currently offer its own diagnostic methods that would 
allow one to diagnose complications. In these circumstances, the implementation of objec-
tive diagnostic methods from other fields of medicine becomes significant. High-frequency 
ultrasound is one of such methods. Aim of the study: The aim of this study was to implement 
high-frequency ultrasound for the diagnosis of palpable nodules after the administration of 
dermal fillers. Material and method: The study group included 15 women who developed 
palpable nodules in the region of hyaluronic acid injection. The study includes both early and 
late complications. An EPIQ 5 (Philips, Bothell, USA) ultrasound machine and a L5–18 trans-
ducer were used to examine the nodules. Ultrasound images were evaluated qualitatively by 
2 independent investigators. Results: Ultrasound enabled the diagnosis of hyaluronic acid 
deposition in 9 women, granulomas in 3 women, fibrosis in 2 women and a deposition with 
inflammation in 1 case. Each of the diagnosed structures presented a typical ultrasound 
appearance. Conclusions: High-frequency ultrasound is a useful diagnostic method that has 
a chance to become a widespread tool to diagnose and treat complications. Because of a low 
number of study reports in this area, continued research is warranted.
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Introduction

Esthetic medicine procedures are becoming more and 
more popular. The global market size was estimated at 
USD 52.5 billion in 2018, and an anticipated annual 
increase is 8.9%. The predicted 2026 market size is USD 
103.4 billion. The causes of such dynamic development 
lie in the growing awareness regarding the value of an 
attractive physical appearance and in an increase in the 
population aged 25–65 years. The observed trend indi-
cates that minimally invasive procedures are becom-
ing more and more popular. This tendency has been 
confirmed in a German market report, which notes a 
marked increase in minimally invasive procedures com-
pared with invasive ones. As expected, the most com-
mon minimally invasive procedures in 2015–2026 will 
be Botox injections followed by the use of soft tissue fill-
ers, which unfortunately carry a risk of complications(1,2). 
With an increase in the popularity and number of pro-
cedures, the number of complications will increase as 
well, which prompts the search for the methods of their 
diagnosis and treatment.

Currently, the most common are biodegradable hyal-
uronic acid fillers. Complications that may develop after 
the administration of dermal fillers can be divided into 
early complications, i.e. occurring directly after the pro-
cedure or several days to several weeks after injection, 
and late complications, i.e. occurring several months 
and even years after injection(2,3). Complications usu-
ally develop in the region of the cheeks, lips, nasolabial 
folds, orbital rim, forehead, marionette lines and nose. 
The most common symptoms are in these cases edema, 
palpable nodules and pain(3,4). These symptoms are unfor-
tunately non-specific for a given cause. Some complica-
tions, for example intra-arterial administration or vas-
cular compression by filler deposition, skin necrosis, 
inflammation or blindness, are severe and may cause 
deformities and permanent esthetic defects. The available 
recommendations concerning the management of dermal 
filler-related complications lack guidelines on the diagno-
sis of the causes of these events. It is stated, however, that 
diagnosis and differential diagnosis of a complication 
can be highly challenging(3,5). This is probably associated 
with the fact that, apart from physical examination and 
medical history, no other commonly objective diagnos-
tic methods to evaluate subcutaneous tissues are used in 
esthetic medicine. The dynamic technology development, 
including imaging techniques, that has occurred in the 
past years, has resulted in the emergence of diagnostic 
methods that enable one to assess complications. These 
techniques include magnetic resonance imaging (MRI) or 
ultrasound. However, taking into account the possibilities 
and limitations of the novel methods, it can be stated that 
only the latter has a chance to enter widespread use in 
the field of esthetic medicine. 

The aim of this article is to present the authors’ experience 
in using high-frequency ultrasound in the diagnosis of pal-
pable skin nodules after the administration of hyaluronic 
acid dermal fillers. 

Material and method 

The study group comprised 15 women aged between 30 
and 70 (mean age: 43 years), who reported to a medi-
cal esthetician with symptoms following esthetic proce-
dures involving administration of dermal fillers in the 
facial region. Most cases (11) were late complications 
that occurred several months or years after the proce-
dure. Four cases were early complications that developed 
within several weeks after the procedure. In 13 cases, the 
clinical examination revealed the presence of multiple 
palpable nodules, lumps or single nodules. One woman 
presented with cheek overcorrection that developed 
immediately after the procedure and did not resolve for 
the next 3 years. One woman developed massive, hard 
thickening in the region of the lips, which occurred 10 
years after the procedure. Detailed study group charac-
teristics are presented in Tab. 1. 

All patients underwent skin ultrasound of the affected 
location. Because dermal fillers are administered at vari-
ous depths, ranging from several millimeters to 1–3 cm,  
the examinations were performed with an EPIQ 5 
(Philips, Bothell, USA) ultrasound machine with  
a broadband linear L18-5 transducer of variable fre-
quency up to 18 MHz. The equipment was set to enable 
the highest possible image resolution. The images were 
evaluated in real time during the examinations and stored 
in the DICOM (Digital Imaging and Communications in 
Medicine) format in the US scanner system. In doubtful 
cases and for the purposes of this study, the images were 
re-evaluated on a working station equipped with a dedi-
cated DICOM browser (QLAB). Because of group hetero-
geneity and the unavailability of quantitative parameters, 
the ultrasound images were evaluated qualitatively. This 
was done by 2 independent investigators with long expe-
rience in performing ultrasound examinations. It was 
aimed to search for areas with acute external borders 
that were well-delineated from adjacent tissues. These 
regions were considered depositions of hyaluronic acid 
(HA) dermal fillers. Moreover, it was attempted to dif-
ferentiate HA deposition from granuloma based on an 
ultrasound presentation. Granulomas were defined as 
hypoechoic regions of uneven external borders or areas 
with a nonhomogeneous hypoechoic rim and anechoic 
center.

Results

The qualitative analysis of the collected material showed 
that dermal filler deposition was present in 9 cases. 
Depositions were seen on ultrasound as anechoic, usu-
ally round regions with an even outline. When combin-
ing the medical history data with ultrasound images, the 
observed depositions could be divided into: persistent HA 
depositions that failed to absorb over time and depositions 
that developed shortly after the procedure and were vis-
ible and/or palpable as nodules and thus unaccepted by 
the patients. These depositions developed shortly after the 
procedure and were probably linked with improper HA 
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an anechoic center were classified as granulomas. These 
were found in 3 cases (Fig. 2). Sometimes, granulomas that 
arise in the inflammatory mechanism, may initially show 
a hypoechoic periphery and an anechoic center (Fig. 3).  
Two women with palpable nodules occurred to have mas-
sive fibrosis within the subcutaneous tissue. In one of these 
patients, only fibrosis was found on ultrasound, while 
the other presented with fibrosis and persistent deposi-
tion. These were visible as hyperechoic regions within the 

administration. Unfortunately, ultrasound did not differ-
entiate between persistent and early depositions (Fig. 1). 

In one case, ultrasound showed anechoic regions sur-
rounded by hyperechoic fat; these were classified as dermal 
filler depositions with an inflammatory reaction. 

Heterogeneous hypoechoic regions of uneven external bor-
ders or areas with a nonhomogeneous hypoechoic rim and 

Tab. 1.  Study group characteristics

No Age (at 
administration)

Site
of administration Type of filler Onset of 

complication Signs and symptoms Ultrasound diagnosis

1 38 lips HA 12 years small, hard nodules massive fibrosis
2 39 lips HA 3 months hard nodules depositions

3 70 cheeks HA 1 month skin redness, pain and 
palpable nodules depositions

4 50 glabella, nasolabial 
folds Princess Filler 6 months multiple lumps granulomas

5 46 lips, nasolabial folds HA 8 months hard nodules, edema granulomas

6 30 lips Teosyal Kiss 3 months multiple, small, hard 
nodules granulomas

7 38 cheeks Teosyal Kiss 7 years hard nodules with varying 
size depositions

8 64 lips HA 10 years
subtle paleness of the white 

roll of the lips, upper lip 
nodule

fibrosis in the upper lip and 
persistent  depositions

9 44 chin Juvederm Voluma 1.5 years chin nodule depositions

10 32 cheeks, nasolabial 
folds Neuvia 2 years multiple nodules palpable 

under the skin depositions

11 38 lips HA 10 years hard lip thickening fibrosis

12 34 lips HA 3 weeks dry lips and stinging 
sensation inflammation, depositions

13 47 cheeks HA 3 years overcorrection on the right 
side since administration multiple depositions

14 38 cheeks, temporal 
region HA 1 week Edema of the right cheek 

and temple
large deposition bulging 

the temporal muscle

15 37 chin HA 1 week chin nodule
massive inflammatory 

reaction in the 
subcutaneous tissue

Fig. 1.  Ultrasound presentation of HA depositions. A. Persistent deposition within the cheek, 2 years after filling. B. Deposition that devel-
oped 1 month after filling; located within the cheek

A B
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subcutaneous tissue but presented no echotexture typical 
of the subcutaneous tissue (Fig. 4).

Discussion

The aim of this study was to assess the performance of 
high-frequency ultrasound in the diagnosis of palpable 
nodules that developed after the administration of der-
mal fillers. A palpable nodule is often accompanied by 
other symptoms, such as skin redness, edema and pain. 
These are the symptoms that are troublesome to patients 
and prompt them to report to the physician. For further 
management, it is significant to determine the type of a 
palpable lesion. 

Esthetic medicine has become a vast market and sees a 
continuous buoyant development. Even so, there are few 
reports on the diagnosis of complications in this field. The 
literature features few papers and recommendations with 
discussions devoted to the management of specific compli-
cations. However, the diagnostic issues are not included(2–5). 
In these circumstances, the search for and development 
of uniform algorithms for both diagnosis and treatment of 
complications after dermal filler administration remain an 
open issue.

To date, it has been attempted to visualize dermal fill-
ers using MRI and ultrasound, including high-frequency 
ultrasound. The research results from MRI studies 
suggest the utility of this modality in the diagnosis of 
complications after dermal filler injection in the form 
of palpable nodules. Grippaudo et al.(6) showed that 
MRI is useful for assessing the filler location and for 
distinguishing between fillers, granulomas and fibrosis. 
It must be underlined that the authors also compared 
MR images with high-frequency ultrasound. This com-
parison demonstrated that MRI is not the only modality 
capable of illustrating complications, since ultrasound 
also led to the identification of filler deposits, granulo-
mas and fibrosis. Di Girolamo et al.(7) demonstrated a 
statistically significant difference between granulomas 
and increased contrast accumulation in MRI. Recently, 
Niasme et al.(8) found that individual types of fillers dif-
fer in T2 relaxation, especially in MRI examinations 
performed with the use of 3.0T scanners, which enables 
their differentiation. These cited works unambiguously 
indicate that MRI is useful in the assessment of the skin 
and complications. This modality is characterized by 
high resolution, which helps obtain detailed images. It 
should be remembered, however, that MRI has a number 
of limitations, such as its high cost, scanning duration, 
artifacts or very limited access to MRI laboratories. This 
currently renders the usability of this method negligible 
in the field of esthetic medicine. There is no way to make 
MRI more widespread and enable broad and sometimes 
urgent access to this imaging examination in the case of 
early complications. 

Considering these circumstances, the search for an alter-
native tool for diagnosing complications becomes justi-
fied. High-frequency ultrasound is the method that could 
fill the gap. This modality was selected for the present 
study. Ultrasound images obtained at the frequency of over  
15 MHz may be useful for skin assessment due to their high 
resolution, which enables one to evaluate the epidermis, 
dermis or deeper tissue. This allows simultaneous diag-
nosis and implementation of immediate treatment, which 
is particularly significant in the case of early complica-
tions. Moreover, ultrasonography is non-invasive, safe for 
patients, inexpensive and broadly available. There are some 
studies in which ultrasound has been applied to evaluate 
dermal fillers or in which dermal fillers have been admin-
istered under ultrasound guidance. Some studies have also 
evaluated complications(9–13). It must be emphasized that 
all these studies draw attention to the usefulness of high-
frequency ultrasound for the evaluation of dermal fillers. 

Fig. 2.  Ultrasound presentation of granulomas after HA injection. 
A. Nasolabial folds 8 months after filling. B. Mouth corner 
region 6 months after filling. C. Lips 3 months after filling

A

C

B

Fig. 3.  A developing granuloma that arises in the mechanism of in-
flammation (yellow arrows) 
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also observe HA depositions. According to the recommen-
dations found in the literature concerning the ultrasound 
imaging of inflammatory reactions, the color Doppler 
mode should be utilized(16,17). The authors did not use this 
mode of imaging on purpose and applied only grey-scale 
imaging. This form of examination was selected because 
esthetic medicine offices possess and use mainly high-
frequency systems with single-crystal sector transduc-
ers with frequencies of 20 MHz and higher, and are not 
equipped with Doppler modes. 

Conclusions

The studies showed that the authors managed to determine 
the causes of complications in the form of palpable nodules 
following dermal filler injection. The ultrasound images 
obtained in this study enabled the authors to detect all nod-
ules that were HA depositions or granulomas, and were able 
to observe fibrosis and inflammation. To sum up, it can be 
stated that skin ultrasound is a useful method to evaluate 
the cause of a given complication and to institute appro-
priate therapeutic management. It is, however, necessary to 
continue research to specify standards for ultrasound and 
develop criteria for differential diagnosis in ultrasound.
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Hyaluronic acid-based dermal fillers are capable of 
binding water, which makes them hydrophilic. Since 
water does not reflect ultrasounds, their image is 
typical and has been described by various authors. 
According to the proposed ultrasound nomencla-
ture for dermal filler studies, HA depositions are vis-
ible on ultrasound images as well-delineated, round 
or oval, anechoic lesions without internal echoes(9–15). 
The results obtained by the authors of this study sup-
port the observations of other authors. The authors of 
this paper found it more difficult to evaluate granulo-
mas and differentiate them from depositions based on 
ultrasound criteria. Unfortunately, this problem has 
been devoted little attention in research. The available 
reports describe granulomas generally as hypoechoic 
lesions of uneven, poorly visible borders(6,9,14). In this 
study, the authors distinguished granulomas from HA 
depositions only based on ultrasound features that had 
been previously reported in the literature.

The authors also diagnosed fibrosis in the examined 
patients. It presents on ultrasound as a large hyperechoic 
region that reflects ultrasound waves. Depending on the 
grade of fibrosis, one may observe hyperechoic regions of 
different sizes within normal tissues with posterior acoustic 
shadowing. It is also likely that ultrasound wave reflection 
by a massive fibrotic area is so large that the deeper struc-
tures remain concealed(6,12). 

The study group also includes patients with inflamma-
tion that was visible on ultrasound as a diffuse area of 
increased echogenicity. Within these regions, one could 

Fig. 4.  Fibrosis (encircled with a dashed line) that developed after HA administration; acoustic shadow under the fibrotic area (yellow arrow)
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