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Abstract

The use of fillers for cosmetic or therapeutic purposes is very common and it’s increasing daily. Although it's
true that in most cases the results are as expected, the use of these substances is not free from the development of
complications, even when it’s performed by highly trained medical physicians. On the other hand, these substances
can be used indiscriminately by untrained personnel leading to a serious public health complication known as
iatrogenic allogenosis, which leads to problems related to malpractice. Most of the time, professionals are consulted
for a second opinion regarding the use of these substances, because use of these substances might be unknown due
to the patients denying or forgetting the use of these. The presence of a previous unknown filler in aesthetic areas
that require treatment may trigger severe or irreversible reactions, especially if non-absorbable fillers were injected.
High resolution ultrasound is an extremely useful diagnostic tool for the identification of fillers. In this paper we
will describe the ultrasound appearance of hyaluronic acid, calcium hydroxyapatite, liquid silicone, silicone oil,
biopolymers, and Polymethylmethacrylate (PPMA) and then we compare it with it s reported appearance in previous
studies. The injection of the substances was carried out in human cadavers with the intention of gathering ultrasound
images as similar to the imaging behavior of these substances in vivo. The obtained images can be used as precise
references in the ultrasound evaluation, diagnosis, follow-up and behavior of the filler materials in the benefit of a
comprehensive approach in the management of patients.
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Introduction

In this moment, the use of fillers is very common, and it’s not ex-
clusive to cosmetic but also therapeutic purposes, and are found in
multiple pathologies since they allow to obtain favorable aesthetic
results that were previously only obtained with surgical procedures
[1]. Unfortunately, some of these substances might lead to differ-
ent complications caused by their use, regardless if implemented

by qualified medical personnel, untrained doctors, or non-medical
personnel [2]. Due to the increase in its use, there is a need for a
diagnostic tool that allows to properly identify the types of fillers,
their volume-amount, level of absorption, rule out and clarify pos-
sible complications.

High-resolution ultrasound has proven to be an excellent diagnos-
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tic method for the study of fillers, since each of the exogenous sub-
stances have a defined ultrasound appearance and the so substance
used can be precisely identified [3-6]. Some authors have made
excellent imaging reports that serve as a reference for the proper
identification of injectable fillers; [7, 8]. However, new substanc-
es emerge almost daily or there is variation between the different
commercial brands of the same substance, so the objective of this
study was to describe the ultrasound characteristics of some of the
substances commonly known as fillers used in Colombia, whether
approved for use or not, and their ultrasound appearance in hu-
man cadavers, which allow them to be used as a parameter for the
adequate identification of these substances in vivo, positively im-
pacting the identification, monitoring and management of patients.

Materials and Methods

A descriptive cross-sectional cohort study was conducted. Exog-
enous material was injected into the faces of human cadavers by
two Dermatologists, two Plastic Surgeons and a doctor specialized
in Aesthetic Medicine, with training in the use of these substanc-
es. The injection was carried out in human cadavers at the Latin
American Center for Research and Training in Minimally Invasive
Surgery (CLEMI). The injection sites were the intercalary region,
nasolabial folds, and the zygomatic malar region. A standardized
maximum volume of 2 cc was used per substance, per corpse. The
injected substances were: high and low density hyaluronic acid,
calcium hydroxyapatite, liquid silicone, silicone in oil, biopoly-
mers, Polymethylmethacrylate. Two non-conventional substances
and not considered as filler material were also injected, which were
Vitamin C and vegetable oil. The use of Vitamin C has increased,
frequently being used as a stimulater for the formation of collagen,
depigmenting and antioxidant [9]. Vegetable oil commonly inject-
ed by non-ideo personnel, is an object of malpractice and injected
in a vicious way, generally under the name of substances for med-
ical use, and generally promoted as “cutting-edge, fashionable or
last generation technology.”

After the injection of each of these substances, an ultrasound of
the face was performed by a Radiologist with 10 years of training
in Dermatological Ultrasound. The studies were carried out on a
Xario 200 equipment with a high-resolution 18 to 22 MHz linear
translator, to maximize performance of the ultrasound examination
strict parameters were stablished for the use of ultrasound in der-
matology, this parameter indicated by groups of experts were fol-
lowed during the studies [10-12]. With the obtained image records,
a precise description of the aspects of each substance was made,
highlighting their typical characteristics that clearly differentiate
them from the others, and the images obtained were compared
with that is described in the literature.

Results

Of the nine substances injected, it was possible to obtain charac-
teristic and defined ultrasound images of each one of them. Before
injecting each of the substances, an ultrasound scan was carried
out on the face of each of the corpses, to rule out the presence of
previous fillers or tissue abnormalities. Because the preservation
of the corpses was carried out by freezing, to perform the ultra-
sound study it was necessary to wait 4 hours so that the tissues had

the most similar ultrasound appearance possible to the tissues in
vivo, abolishing freezing devices that would alter the ultrasound
appearance after injection of fillers.

High-density hyaluronic acid was observed as rounded, pseudo
cystic nodules, generally larger than 6 mm, figure la. In contrast,
low-density hyaluronic acid did not exceed 2 mm in diameter, fig-
ure 1b. Calcium hydroxyapatite produced confluent, dense, hyper
echoic images, figure 2. The substance illegally marketed in Co-
lombia under the name of Biopolymers, when was injected and
explored by ultrasound, had the appearance of snowstorm, typical
of silicone in oil, figure 3. In contrast, liquid silicone produced the
characteristic echogenic cystic images similar to breast prostheses,
figure 4. Polymethylmethacrylate or PPMA was observed as mul-
tiple linear foci of average length 2 to 3 mm, highly hyper echoic,
figure 5. After the immediate application of vitamin C, a diffuse
increase in the echogenicity of the dermis and subcutaneous cel-
lular tissue was observed, figure 6. Vegetable oil was observed as
multiple highly confluent hyper echoic lines that diffusely infiltrat-
ed the tissues, figure 7.

Figure 1a: Grey scale ultrasound image, transverse view, intercil-
liary region, shows a round, pseudo cystic nodules (*), typical for
Hight density Hyaluronic acid, the pseudo cystic is larger than 6
mm and is in deep location close to the bone

Figure 1b: Low Density Hyaluronic Acid (+). Grey scale ultra-
sound image, transverse view, malar region, shows a round, pseu-
do cystic nodule not bigger than 2 mm in diameter in superficial
location just below dermis
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Figure 2: Grey scale ultrasound image, longitudinal view, malar
region, shows hyperechoic deposits of hydroxyapatite forming a
continuous and confluent layer.

Figure 3: Ultrasound image of the substance rotule under the
name of Byopolimers shows extensive hyperechoic deposits in the
subcutaneous tissue (*) with snowstorm artifact that is classic for
silicon oil

Figure 4: Grey scale ultrasound image, transverse view, malar re-
gion, shows a round, pseudo cystic nodule (*) that is taller than
wider and with similar echogenicity to the breast implants, arrows
show some acoustic enhancement.

Figure 5: Polymethylmethacrylate or PPMA (*)immediately after
injection was observed as multiple linear dots of average length 2
to 3 mm, highly hyperechoic some of them with mini comet tail
artifact, the dots are located in subcutaneous celular tissue

Figure 6: Grey scale ultrasound image, transverse view, zygomat-
ic region, shows increased in echogenicity of all layers of the skin
after application of vitamin C with increase in wide.

Figure 7: Grey scale ultrasound image, transverse view, malar re-
gion, shows total distortion of the normal echo-structure of the
skin with highly hyperechoic echogenicity of the layes or the skin
that diffusely infiltrated the tissues and some ill define linear hypo
echo artifacts (*) This are the ultrasound findings after injection of
vegetable oil.

Discussion

Every day the use of exogenous substances known as fillers for
aesthetic purposes is becoming more common [13]. Recent data
from the American Society for Plastic Surgery (ASPS) confirmed
that after the use of botulinum toxin it is the second most common
non-invasive medical procedure [14]. Additionally, its cosmetic
use is indicated in multiple pathologies such as HIV-associated
Lipo-dystrophy, Romberg’s disease, Morphea and post-traumatic
facial disfigurement [15-22]. Facial asymmetries and post-surgical
defects.

It has been described that the ideal filler must meet certain charac-
teristics, such as being cosmetically effective, not being allergenic
or inducing immunological reactions, not being carcinogenic, not
being teratogenic, not migrating, being biocompatible, biodegrad-
able, and injectable [23]. When used routinely the technique and
the results must be reproducible, finally, in addition to what is de-
scribed, it must be cost effective. Unfortunately, a substance that
fulfills all of these characteristics does not yet exist and therefore,
with the use of these substances, multiple complications might
appear. Their precise diagnosis represents a clinical and imaging
challenge. Since in many cases the complications do not appear
immediately but later on, the complication may even appear many
years after the application of the filler. Hence patient’s may not
remember or even deny the use of them. [24, 25]. Conditions such
as Cutaneous lymphoma, sarcodosis, and dermatomyositis can
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present clinically with nonspecific characteristics, and ultrasound
can differentiate these entities from complications related to fill-
ers, avoiding misdiagnosis and the use of unnecessary biopsies.
Although it is true that diagnostic modalities such as Magnetic
Resonance have been used for the characterization of fillers, main-
ly due to their excellent spatial anatomical resolution, their use
may be limited to the identification of the silicone that can be es-
tablished by means of specific suppression sequences. However,
unfortunately, the other fillers may have a nonspecific appearance,
indistinguishable from each other or with multiple inflammatory
skin pathologies and behave “silicone-like” on MRI without being
able to define exactly what type of substance was injected [26-29].
Computerized axial tomography has no indication for the study of
fillers, due to its low spatial resolution and only had been used it in
some studies to characterize calcium hydroxyapatite [30]. Positron
emission tomography PET-CT isn’t recommended for evaluation
of fillers because the increase in metabolic activity is not specific
and can be seen in patients with or without complications caused
by the injection of the filler material [31, 32]. Due to the devastat-
ing and aggressive presentation of these complications, it is not
only important to establish the diagnosis of iatrogenic allogenosis
[33]. But also to know precisely the type of substance injected
since the treatment of complications may be different depending
on the filler that has been used. Knowing exactly which substance
was injected helps predict the aggressiveness of the lesions over
time and the risk of more severe reactions, for example substances
such as silicone can generate major deformities due to the exten-
sive granulomatous reaction that it produces [34]. Therefore, it is
essential to have accurate diagnostic tools in the characterization
of these products.

In our study we were able to establish that each of the injected
substances had a typical and specific ultrasound pattern, which al-
lows it to be clearly differentiated from the others. Although it is
true that there are previous publications in this regarding this topic
[35-37]. The fillers were injected into animal tissues. We consider
it important to validate the appearance of fillers experimentally, in
human tissue from corpses preserved by freezing. Since the ultra-
sound appearance of these substances would be as close as possi-
ble to the imaging aspect of the same in vivo, allowing adequate
reproducibility of the findings. Similarly, because new trademarks
of the same product appear every day, the behavior in images may
vary slightly due to the particular characteristics of each manufac-
turer. We included in the study Vitamin C, which even though it
is not a filler is frequently injected into the face and body, since it
supposedly prevents and improves changes associated with photo
aging. The publications in favor of its use argue that its mechanism
of action is to protect the skin from oxidative stress by donating
an electron sequence to neutralize free radicals [38]. Additionally,
it has been described to promote collagen formation by acting as a
cofactor in the hydroxylation of proline and lysine, which stabilize
the collagen molecule and promote the expression of the gene for
collagen formation [39]. Vitamin C is a water-soluble substance,
therefore on ultrasound after its application, a slight and diffuse
increase in the echogenicity of the tissues was observed with an
increase in their thickness but without loss of their differentiation.
Very interesting previous studies have used static ultrasound to
monitor the in vivo behavior of vitamin C [40]. obtaining images
in which the pixel count was mainly analyzed, however the ap-

pearance of the tissues in real time, in High resolution ultrasound,
which was the method used in this study and which is the ideal
modality for the follow-up of dermatological pathology had not
been described and therefore the importance of validating its ul-
tra-sonographic characteristics [41].

In Colombia, iatrogenic allogenosis produced by the use of
non-medically approved substances, known as biopolymers, is a
common problem and there is no clear knowledge of what type
of substance is actually used with this name. Gonzalez and Cols
carried out a very interesting study in which it was concluded that
under the name of Biopolymers the most common substances used
in Colombia corresponded to three products: Silicone, Cellophane
and Polymethylmethacrylate [42]. In our study the ultrasound of
the substance labeled as Biopolymer, behaved like silicone in oil
showing the characteristic image in snowstorms, confirming as
observed in previous ultrasound studies that it is one of the most
commonly used substances under this name in Colombia [43].
Vegetable oil is another of the substances that are subject to mal-
practice by non-medical personnel, even when the use of ultra-
sound is described for the diagnosis of complications, we did not
find ultrasound images available as a source of comparison [44].
Vegetable oil produces a diffuse hyper echoic pattern. Previous
classifications have shown that fillers with hyper echoic ultrasound
behavior are generally not biodegradable and produce more severe
complications [45].

Conclusions

High-resolution ultrasound allows to accurately characterize avail-
able fillers for approved or not medical use. Ultrasound is an in-
valuable tool for proper management of complications derived
from its use, since with the information obtained it is possible to
follow correct behaviors in the management of patients. It’s import-
ant that physicians know the scope of ultrasound and its usefulness
before or after the procedure. Radiologists should be trained in the
ultrasound appearance of each of the fillers and the complications
of their use. The findings found in this study confirm and support
what has been described by other authors and, for the first time,
describe the ultrasound appearance in high resolution ultrasound
in B mode, in real time, of medically approved substances such
as vitamin C and other substances object of malpractice such as
vegetable oil. The images obtained can be used as a precise guide
in the evaluation, diagnosis, monitoring and behavior of fillers in
vivo [46, 47].
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