
ABSTRACT

The tear trough is a particularly challenging anatomical area 
whose appearance greatly affects the aesthetics of the face. 
Rejuvenating procedures performed in this area are growing 
in popularity, and with their number, the risk of complications 
is also increasing. Accurate diagnosis of changes in the tear 
trough is a clinical challenge. High-frequency ultrasound is an 
imaging method that can be helpful in this regard.

The study aimed to demonstrate the utility of high-
frequency ultrasonography in diagnosing complications 
in the tear trough area in a  woman who had been given 
a polynucleotide-based biostimulator.

Based on the case described, it can be concluded that 
high-frequency ultrasonography is a  useful method in the 
diagnosis of complications after procedures in the tear trough 
area. It allows for the differentiation of focal lesions and their 
measurement. Incorporating this method into everyday 
aesthetic medicine practice increases patient safety and the 
effectiveness of interventions.
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STRESZCZENIE

Dolina łez jest szczególnie wymagającą okolicą anatomicz-
ną, której wygląd w dużym stopniu wpływa na estetykę twa-
rzy. Zabiegi odmładzające wykonywane w tym obszarze cie-
szą się rosnącą popularnością, a wraz z ich liczbą wzrasta tak-
że ryzyko powikłań. Trafna diagnostyka zmian w  dolinie łez 
jest wyzwaniem klinicznym. Pomocna w tym zakresie może 
być obrazowa metoda diagnostyczna, jaką jest ultrasonogra-
fia wysokiej częstotliwości. Celem pracy było wykazanie uży-
teczności ultrasonografii wysokiej częstotliwości w  diagno-
styce powikłań w  obrębie doliny łez na przykładzie kobiety, 
której podano biostymulator na bazie polinukleotydów.

W oparciu o opisany przypadek można stwierdzić, że ultra-
sonografia wysokiej częstotliwości jest użyteczną metodą 
w  diagnostyce powikłań po zabiegach w  obrębie doliny łez. 
Umożliwia różnicowanie zmian ogniskowych oraz dokony-
wanie ich pomiarów. Włączenie tej metody do codziennej 
praktyki medycyny estetycznej zwiększa bezpieczeństwo pa-
cjentów i skuteczność podejmowanych interwencji.

Słowa kluczowe: dolina łez, diagnostyka skóry, 
ultrasonografia wysokich częstotliwości, badania 
ultrasonograficzne, ziarniniaki
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The utility of high-frequency ultrasound  
in assessing complications  

after aesthetic medicine procedures 
performed in the tear trough.  

Case report
Użyteczność ultrasonografii wysokich częstotliwości 

w ocenie powikłań po zabiegach estetycznych 
wykonywanych w dolinie łez. Opis przypadku
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INTRODUCTION
Nowadays, physical appearance is an important part of many 
people’s image. It is associated with social status and perceived 
as a  factor contributing to success in both professional 
and private life. Growing expectations regarding physical 
attractiveness and aesthetics have led to the intensive 
development of fields related to improving appearance and 
an increase in the number of procedures performed [1, 2]. 
The most attention is paid to the face, in particular the eye 
area and tear troughs [2]. The tear trough is an anatomical 
depression running from the inner corner of the eye, sloping 
downwards towards the middle of the cheek. It runs like tears 
flow and is therefore called the tear trough. It is a transitional 
zone between the lower eyelid and the cheek [3, 4]. The skin 
under the eyes is the thinnest on the face, and this is where the 
negative effects of aging are first visible [3]. In the progressive 
aging process, fat pads atrophy and shift, skin elasticity is lost, 
and bone resorption occurs. The tear trough becomes more 
visible, and the under-eye area sinks, with dark circles also 
appearing under the eyes. These changes give the face a tired 
and aged appearance [3-5]. The tear trough is one of the areas 
of the face where aesthetic medicine procedures are most 
commonly performed. The range of available procedures 
is wide, from the application of active substances as part of 
mesotherapy, through hyaluronic acid-based fillers, to tissue 
biostimulators, which have recently gained great popularity. 
These procedures can improve the appearance of the tear 
trough, but due to the complex anatomical structure of this 
area, they carry a significant risk of complications, including 
chronic swelling, persistent deposits of the preparation, as 
well as granuloma-type reactions, which take the form of 
palpable or visible through the skin lumps, nodules [6]. In case 
of complications after the procedure, a correct diagnosis is of 
great importance. Unfortunately, clinical assessment of these 
changes is sometimes insufficient, as the palpation picture is 
non-specific. Therefore, high-frequency ultrasound (HFUS) 
is used for diagnosis, which allows for precise assessment 
of the skin and subcutaneous tissue layers, localization 
of product deposits, and differentiation of inflammatory 
changes. The ability to assess the echostructure of the tissue 
is also crucial in the estimation of complications, as it allows 
for the differentiation of granulomas from hyaluronic acid 
deposits and the vascularization of lesions [7]. Thus, HFUS 
is an indispensable tool in the diagnosis and monitoring of 
complications in the tear trough area and is increasingly used 
in aesthetic medicine [6, 8, 9]. 

AIM OF THE STUDY
The study aimed to evaluate the utility of HFUS in diagnosing 
complications after aesthetic procedures performed in the tear 
trough area, using the example of a woman who underwent 
mesotherapy and was administered a biostimulator. 

MATERIALS AND METHODS

Patient description
In March 2025, a 65-year-old woman in good general health, 
with no significant health problems, presented for an HFUS 
examination. In November 2023, the patient underwent 
a single procedure in the tear trough and temple area using 
a  stimulator. The preparation used, party, was based on 
low-molecular, highly purified polynucleotides of natural 
origin and created specifically to improve skin quality in 
the eye socket area. A  few years earlier, the woman had 
also undergone mesotherapy in this area, but she did not 
remember what preparation was used and did not have any 
medical documentation. There were no complications after 
the mesotherapy, but swelling developed in the tear trough 
following the administration of polynucleotides right after the 
procedure. After the swelling subsided, lumps appeared under 
the skin, which remained despite the passage of 15 months. 
The patient felt that these lumps were growing, which was the 
main reason for her request for an ultrasound examination. 
In addition, she was considering further aesthetic medicine 
treatments in this area of the eye. 

Ultrasound examination
An ultrasound examination of the tear trough and temporal 
region was performed. A  classic ultrasound scanner was 
used, which allows for a  wide range of imaging tests in 
clinical diagnostics. The device was equipped with two linear 
transducers: a  standard LA2-14A and an L3-22A, known 
as a  “hockey stick” transducer, which operated in the high 
frequency range up to 22 MHz (Fig. 1). 

Both transducers were designed for imaging superficial 
structures, but due to the specific nature of the examined 
area, the “hockey” transducer proved to be particularly useful, 
as its characteristic design facilitates access to anatomically 
difficult areas and allows for stable contact with the body 
surface, minimizing the risk of artifacts. The images obtained 
were saved and then analyzed.

RESULT
The skin of the lower eyelids and the tear trough area showed 
normal echostructure. The thickness of the epidermis 
was approximately 0.18 mm, and that of the dermis was 
approximately 2.08 mm. No pathological features were 
observed in the skin image. However, after performing an 
ultrasound examination at the site of palpable subcutaneous 
thickening, abnormal focal lesions were found. In the medial 
and central parts of the tear trough, on both sides, numerous 
oval hypoechoic, heterogeneous areas with a  diameter of 
several millimeters were visible within the dermis. These 
lesions had blurred but even outer borders. The largest lesions 
within the tear troughs were visible on the left side – medially, 
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just below the orbital septum, measuring approximately.  
4.5 × 2.1 mm and 3.9 × 2.0 mm, as well as centrally (below 
the pupil) 4.5 × 2.4 mm and 2.8 × 1.5 mm. On the right side, 
the largest foci measured approximately 2.9 × 1.9 mm and  
2.4 × 1.2 mm (Fig. 2). 

Directly under the skin (at the border between the skin and 
subcutaneous tissue) of both tear troughs, several similar 
hypoechoic lesions were additionally visible. The largest 
of these were approximately 2.9 × 1.5 mm (left side) and 
3.5 × 1.9 mm (right side). Numerous similar lesions were also 
found in the temporal region, at the sites of administration 
of the preparation, most of them located in the dermis. The 
largest lesions in the temporal region measured around 
4.2 × 2.3 mm and 3.9 × 1.8 mm on the left side and 3.6 × 1.9 mm 
and 3.2 × 2.4 mm on the right side. The Doppler ultrasound 
with microflow assessment did not reveal any flow within 
these lesions, but peripheral hyperemia was present, which 
may indicate chronic inflammation (Fig. 3). The ultrasound 
image suggested numerous foreign body granulomas. 

DISCUSSION 
The article described a complication in the form of numerous 
focal lesions, whose ultrasound image corresponds to 
granulomas probably formed after administration of 
a  preparation containing polynucleotides. Polynucleotides 
are classified as tissue stimulators therefore, they are 
not tissue fillers. Their administration does not increase 
volume, but improves the structure and condition of the skin. 
Polynucleotides are highly purified DNA fragments, most often 
of natural origin− in the case of the fish preparation used− 
exhibiting strong biostimulating and regenerative effects [10]. 
Their mechanism of action involves stimulating fibroblasts 
to synthesize collagen and elastin, neutralizing free radicals, 
improving skin hydration, and regulating microcirculation 
[10, 11]. They are used in treatments to improve skin quality, 
especially in delicate areas such as around the eyes. Some 
clinical studies, although inconclusive, indicate their high 
effectiveness in reducing the signs of photoaging, improving 
skin elasticity, reducing dark circles under the eyes, and 
treating scars [10-13]. Polynucleotide-based stimulators are 
considered to be preparations with a low risk of complications 
[10, 11], but like all injected substances, they can lead to side 
effects. As with other injectable ingredients, the administered 
preparation may be recognized by the immune system as 
a foreign body, which may lead to the formation of granulomas, 
as probably happened in the case described.

However, this diagnosis would not have been possible 
without the use of HFSU, as this method, using linear 
transducers with a frequency above 20 MHz, allows even small 
structures located within the dermis and subcutaneous tissue 
to be assessed [7, 9]. An ultrasound examination is necessary 
because the information obtained from the medical history 

Fig. 1 Examination of the tear trough using the so-called “hockey stick” ultrasound transdu-
cer of the Samsung RS85 Prestige device: a) top view, b) side view, c) normal ultrasound ima-
ge  Source: Authors’ own archives

Fig. 2 Ultrasound image of granulomas  Source: Authors’ own archive

Fig. 3 Ultrasound image of the tear trough with visible granulomas: a) grayscale imaging,  
b) imaging using Doppler options indicating tissue hyperemia (orange color) 
Source: Authors’ own archive
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and palpation may suggest various changes, such as fibromas, 
granulomas, or compact lumps of material, and therefore does 
not provide a reliable basis for diagnosis. On the other hand, 
the ultrasound examination allowed not only to determine the 
location of these focal lesions in relation to the surrounding 
tissues, but also to make a  diagnosis. The visualised 
changes were characteristic for granulomas [7, 9], which are 
defined by blurred borders, heterogeneous echogenicity, 
and increased peripheral hyperemia visible on Doppler 
examination. The image of granulomas thus differs from the 
ultrasound image of a deposit of material such as hyaluronic 
acid, which is visible as a  well-defined, regular, anechoic 
lesion [7, 9]. Ultrasound is a crucial tool for determining the 
type of lesion because it dictates the therapeutic approach. 
Granulomas require anti-inflammatory therapy, most often 
with the use of topically administered glucocorticosteroids, 
while in the case of deposits, conservative treatment and 
observation are sufficient. It is also worth noting that HFUS 
not only enables diagnosis, but also allows for monitoring the 
course of the disease and the effects of the therapies used 
[9, 14]. Since ultrasound examination is safe for the patient 
and relatively easy to perform, it can be repeated at regular 
intervals, and the images obtained can be compared, which 
makes it possible to assess the dynamics of the treatment 
process and its effectiveness. In addition, HFUS can be used 
to perform and monitor procedures in real time, e.g., the 
administration of steroid drugs directly to the imaged lesion, 
which increases the safety and effectiveness of the therapy. 
However, it should be remembered that although the image 
of granuloma in HFUS is characteristic, the final diagnosis is 
always obtained after histopathological examination which 
requires surgical excision or biopsy. Patients often do not 
consent to these procedures due to their invasive nature and 
fear of scarring or permanent cosmetic defects, especially in 
the case of lesions located on the face. 

Based on the case described, it can be clearly stated that 
HFSU is a method of high diagnostic value in the diagnosis 
of complications following aesthetic medicine procedures 
performed in the eye area, as it allows for reliable and non-
invasive differentiation of changes and subsequent monitoring 
of the effectiveness of the treatment implemented. It should 
be noted that this case was probably the first report in the 
world of granulomas formed after the use of polynucleotides. 
However, it is important to bear in mind the significant 
limitations that must be taken into account when interpreting 
the results. The most important of these is the lack of a biopsy, 
which could unequivocally confirm the histopathological 
nature of the described changes. The diagnosis of granulomas 
was based on an ultrasound examination, which, although 
consistent with current practice in aesthetic medicine, 
does not provide complete diagnostic certainty. The second 
limitation is the lack of complete medical documentation 

of the patient. Data on previous procedures were obtained 
solely from the interview and were based on the patient’s 
statements, which limits the possibility of objective analysis. It 
should be noted that the patient had undergone mesotherapy 
in the eye area in the past, but what preparation was used at 
that time is unknown. This lack of knowledge means that it 
cannot be stated with certainty that the observed changes 
are a consequence of the use of polynucleotides, even though 
the clinical and ultrasound images indicate a temporal and 
pathogenetic link with this particular procedure. 

These limitations do not change the fact that high-frequency 
ultrasound has proven to be a valuable method in diagnosing 
complications after aesthetic medicine procedures. Due to the 
growing number of procedures performed in the tear trough 
area, ultrasound should become a standard diagnostic tool in 
everyday clinical practice.

CONCLUSIONS
Based on the case described, it can be concluded that HFUS 
is a  useful method in the diagnosis of complications after 
procedures in the tear trough area. It allows for a  detailed 
assessment of focal lesions, their accurate measurement, 
and determination of their location in relation to surrounding 
tissues. Thanks to high-resolution imaging, it is possible to 
differentiate focal lesions, which enables diagnosis and 
implementation of appropriate treatment. 

HFUS is a reliable, non-invasive method that is safe for the 
patient, yet relatively inexpensive and easy to implement in 
a cosmetologist’s or aesthetic medicine practitioner’s office. 
The advantages of HFUS mentioned above mean that interest 
in this method is constantly growing, and it is increasingly 
used in everyday practice. Incorporating this method into 
everyday aesthetic medicine practice allows for monitoring 
of the procedure at every stage: from determining the 
location of the treatment, through real-time monitoring of its 
performance, to evaluation of the final effects. This increases 
patient safety and the effectiveness of the interventions. 
HFUS is also useful in assessing complications after aesthetic 
medicine procedures.
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