
5064

original articles

Palabras clave (DeCS)
Ultrasonido

Enfermedades de la piel 

Biopolímeros

Ácido hialurónico

1Radiologist, Instituto de Diag-
nóstico Médico (IDIME). Bogo-
tá, Colombia.

HIGH RESOLUTION 
ULTRASOUND OF 
SOFT TISSUES FOR 
CHARACTERIZATION 
OF FILLERS AND ITS 
COMPLICATIONS
Uso de la ecografía de alta resolución de tejidos 
blandos para la caracterización de material 
exógeno y sus complicaciones

Claudia Patricia González Díaz1 

Summary
Introduction: High resolution ultrasound has proven to be a useful diagnostic method 
for the detection of exogenous material, its characterization and evaluation of its 
complications. This study is a series of cases of 60 patients collected in a period 
of 3 years. It is a retrospective, descriptive study. Objectives: To describe the most 
frequent locations of the exogenous material in the affected areas of the body. To 
describe the type of exogenous material most used and its ultrasound appearance. To 
establish the most frequent complications. Methods: High resolution ultrasound was 
performed by a radiologist with eight years of training in dermatological ultrasound. 
The studies were carried out in a Toshiba Xario 200 device with an 18 MHz lineal 
transductor. For the statistical analysis, measures of central tendency, description 
of frequencies and crossing of variables were used. Results: the average age of the 
patients was 55 years, 90.5% of the patients were women. The most affected area were 
the nasolabial folds where exogenous material was found in 85.7% of the patients. The 
substance most commonly found was biopolymers in 39%; liquid silicone and oil had 
respectively 32.5% and 15.6%. In 67.2% of the cases the patients presented physical 
deformity manifested as a palpable or visible mass. Conclusion: The ultrasound 
allowed us to identify the different types of exogenous substances, their location in the 
specific anatomical area and the complications related to their use, providing useful 
information to the attending physician and impacting the management of the patients.

Resumen 
Introducción: El ultrasonido de alta resolución ha demostrado ser un método diagnóstico 
útil para la detección de material exógeno, su caracterización y evaluación de sus 
complicaciones. Este trabajo es una serie de casos de 60 pacientes, recolectados en 
un periodo de tres años. Es un estudio retrospectivo, descriptivo. Objetivos: Describir 
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las localizaciones más frecuentes del material exógeno en las zonas del cuerpo afectadas. Describir el tipo de 
material exógeno más utilizado y su aspecto ecográfico. Establecer las complicaciones más frecuentes. Métodos: 
Se realizó ecografía de alta resolución por parte de una radióloga con ocho años de entrenamiento en ecografía 
dermatológica. Los estudios se realizaron en un equipo Toshiba Xario 200 con transductor lineal de 18 MHz. Para 
el análisis estadístico se emplearon medidas de tendencia central, descripción de frecuencias y cruce de variables. 
Resultados: La edad promedio de los pacientes fue 55 años y el 90,5 % fueron mujeres. La zona más afectada fueron 
los surcos nasogenianos, donde se encontró material exógeno en el 85,7 % de los pacientes. La sustancia encontrada 
más comúnmente fueron los biopolímeros (39 %), la silicona líquida y el aceite tuvieron, respectivamente, el 32,5 % 
y 15,6 %. En el 67,2 % de los casos se encontró deformidad física en los pacientes, manifestada como masa palpable 
o visible. Conclusión: La ecografía permitió identificar los diferentes tipos de sustancias exógenas, su ubicación en 
la zona anatómica específica y las complicaciones relacionadas con su uso, lo cual suministró información útil al 
médico tratante e impactó en el manejo de los pacientes. 

1. Introduction and theoretical framework
The exogenous material commonly known as fillers is widely 

used in dermatology and plastic surgery to diminish the natural 
effects of aging, such as the development of wrinkles and loss of 
skin tone, or as a lip and cheek augmentation material. The products 
available can be divided into two categories: biological (degradable) 
substances, such as hyaluronic acid, and synthetic (non-degradable) 
substances, such as silicone, polymethylmethacrylate (PMMA), 
calcium hydroxyapatite, polyacrylamide and biopolymers (1,2). 
According to their origin, they are considered exogenous or en-
dogenous, such as autologous fat. At present there is a continuous 
increase in the use of these substances, either by qualified medical 
personnel or by unauthorized personnel, with the consequent increa-
se in complications, which are greater when using substances that 
are not approved for medical use and are the object of bad practice. 
In this context, it is important to have diagnostic tools that allow 
adequate detection (3).

High-resolution ultrasound has proven to be a useful diagnostic 
method for the detection of exogenous material, its characterization 
and the evaluation of its complications (4-6). Because each of the 
exogenous substances mentioned has a typical and characteristic 
ultrasound aspect, ultrasound allows for a specific analysis of the 
affected face or body area, leading to the detection and identification 
of the cosmetic filler materials used (7-12).

This work is the result of a series of cases of 60 patients, 
collected in a period of 3 years, describing the most commonly 
found exogenous substances, their ultrasound appearance and the 
complications developed.

The specific purposes of the study were: to describe the most 
frequent locations of exogenous material in the affected areas of 
the face; to describe the type of exogenous material most used 
and its ultrasound appearance; and to establish the most frequent 
complications.

2. Material and methods
It is a retrospective, descriptive study. Ultrasound reports were 

analyzed from 60 patients who underwent high-resolution soft tissue 
ultrasound with indication of the known diagnostic study or suspi-
cion of exogenous material seen in our institution. High-resolution 

ultrasound was performed by a radiologist with eight years of 
training in dermatological ultrasound. The studies were analyzed 
in a Toshiba Xario 200 with high-resolution linear transducers of 
18 MHZ. The entire face was ultrasound scanned. A table created 
for the study and a locator chart were used to record the findings. 
Complementary Doppler analysis was performed in all cases. The 
evaluated variables were: sex, age in years, specific location of the 
filling material in the different areas of the face that were defined: 
lips, between eyebrows, nasogenian grooves, chin, malars, jaw, 
upper eyelid, infraorbital rim, external rim of the orbit, nasal tip.

The exogenous substances defined were: hyaluronic acid, liquid 
silicone, silicone in oil, autologous fat, polymethylmethacrylate 
(PMMA) and biopolymers, which consist of a mixture of silicone 
in oil and PMMA.

Complications were defined as: dermatopathy, palpable mass or 
deformity, granulomas, abscess and fistulas, skin necrosis.

For statistical analysis, measures of central tendency, description 
of frequencies and crossing of variables were used

3. Results and statistical analysis
The average age of the patients was 55 years, 90.5% of the 

patients were women. In the 60 patients examined, a total of 271 
positive images of exogenous material were found in the different 
areas of the face. The most affected area of the face corresponded 
to the nasogenian grooves where exogenous material was found 
in 37.6% of the positive findings; in the malar region 13.7% and 
in the interciliar region, 12.2% (figure 1). 36.7% of patients had 2 
areas of their face affected, seven patients (11.7%) had exogenous 
material in a single area of the face and the maximum number of 
areas affected per patient was 6 areas in 4 patients (6.7%).

Biopolymers were the most commonly found substance (39%), 
followed by liquid silicone (32.5%) and silicone in oil (15.6%). 
Hyaluronic acid was only found in 10.4% of cases. The least found 
substances were PMMA, in one patient, which corresponds to 1.3%, 
and autologous fat. Twenty-five percent of the patients had more 
than one exogenous substance on their face.

The main complication was the physical deformity manifested as 
palpable or visible mass in 67.2% of the patients. In figure 2 other 
complications are observed.
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Figure 1. Distribution of areas 
affected by exogenous ma-
terial.

Figure 2. Percentage of com-
plications.

Figure 3. Cheek ultrasound, axial, with 18 MHz linear transducer: charac-
teristic aspect of biopolymers with multiple hyperechogenic points that 
generate comet small tail artifice, interspersed with hyperechoic focuses 
with reverberation artifice similar to that observed in the rupture of silicone 
prostheses.

Figure 5. a) Clinical image 
of frontal region of patient 
consulting for nodule appea-
rance. b) Ultrasound of frontal 
region showing two types of 
exogenous material: silicone in 
oil, with aspect in snowstorm 
(white arrow) and pseudocyst 
corresponding to hyaluronic 
acid (marks +A).

Figure 4. Ultrasound, axial: characteristic aspect of hyaluronic acid with 
pseudocystic images of well-defined edges (arrow).

a b

A
+ +

A



5067

original articles

Rev. Colomb. Radiol. 2019; 30(1): 5064-8

4. Discussion and conclusions
Currently there is an exponential growth of cosmetic procedures 

in the world. For these, the use of exogenous substances for rejuve-
nation purposes, known as “fillers” (13), is the one that has increased 
the most. In the United States, according to data published by the 
American Society of Plastic Surgery, in 2014 there was an increase 
in the procedure with filler material of 3% compared to 2013 (14). In 
Colombia, even though there are no clear statistical data regarding its 
approved medical use or the development of complications -and even 
less statistics related to malpractice by unsuitable personnel-, its appli-
cation is considered to be very common, which generates a frequent 
and growing public health problem, due to the use of such substances 
by non-medical trained personnel.

It is well known that the use of filler material substances, even 
those approved by the FDA, can generate early or late, reversible or 
irreversible complications, with a broad spectrum that includes cellu-
lite, ecchymosis, hypersensitivity reactions, edema, palpable or visible 
mass, granulomas, dermatopathy, abscesses, fistulas, necrosis and even 
blindness (15-21). In 2008, Dr. Felipe Coiffman, a Colombian plastic 
surgeon, described the indiscriminate handling and development of 
complications related to these substances as a devastating new disease, 
which claimed more victims worldwide than AIDS or tuberculosis and 
called it iatrogenic allogenesis (22). In this scenario, it is important to 
have diagnostic methods that allow an adequate characterization of the 
type of exogenous substance, its location, detection and characterization 
of its complications.

Ultrasound has proven to be a fast, cost-effective and highly effec-
tive test for detecting the different types of exogenous material, which 
also makes it possible to identify the degree of absorption of substances 
such as hyaluronic acid and precisely guide the injection of hyaluroni-

Figure 7. Image with snowstorm artifact characteristic of silicone in oil.

Figure 6. Ultrasound image characteristic of liquid silicone with oval, cystic, 
hypo-echoic images of well-defined edges (arrows).

dase, when required (23). By means of ultrasound it is possible to re-
cognize precisely the type of substance injected, since each one of them 
presents a characteristic ultrasound aspect that allows to establish with 
precision which filling material it is (24-26). In our series of cases, the 
most commonly found substance were biopolymers, which are recog-
nized by the mixture of silicone in oil and PMMA, which in ultrasound 
appear as multiple hyperechogenic points that generate comet small 
tail artifice, interspersed with hyperechoic focuses with reverberation 
artifice similar to that observed in the rupture of silicone prostheses 
(27) (figure 3). These data are similar to that observed by González 
and collaborators (28) who found that the substances most related to 
iatrogenic allogenesis in Colombia were polymethylmethacrylate, liquid 
silicone and propylene. This contrasts with what has been reported in 
countries such as the United States, where the injected substance most 
commonly found is hyaluronic acid, in up to 78% of cases (29, 30). 
This behavior may be due to the fact that our sample corresponded to 
a population that had developed some type of complication related to 
the use of filler material and not to the general population that uses 
these materials. Hyaluronic acid, which in ultrasound is recognized by 
anechoic, subcutaneous, pseudocystic images (31-33) (figure 4), was 
only found in 8 patients, one of them with more than two exogenous 
substances in his face, who developed acute hematopathic changes after 
injection of hyaluronic acid (figures 5 a and b). In the others granulomas 
were observed, which have been described as a rare complication, with 
incidence from 0.02% to 0.4% (34,35).

In the study population, the preferred facial area for the applica-
tion of exogenous material corresponds to the nasogenian grooves, as 
reported in the literature (36).

Cosmetic deformity described as palpable mass was found in 
67.2% of patients, which is one of the most common complications 
(37). Fistulas and abscesses derived from chronic infection could be 
accurately identified by ultrasound. The most serious complication 
found in this series of cases was a patient with dermatopathy, abscess 
and extensive skin necrosis. However, the use of Doppler is obligatory 
in all cases of ultrasound of exogenous material, since it allows the 
detection of thrombosis, which has been described as related to the 
use of these substances (38,39).

The substance that developed the most complications were the 
biopolymers that, as explained, corresponds to a mixture of PMMA 
and silicone in oil, commonly used in Colombia, mainly by unsuitable 
personnel, followed by liquid silicones (figure 6) and in oil (figure 7). 
Currently, there is worldwide controversy over the use of the latter two 
substances due to late-observed adverse effects; however, some authors 
defend the safety of their use (40,41).

In conclusion, ultrasound made it possible to identify the different 
types of exogenous substances and their location in the specific ana-
tomical zone; in addition, up to 25% of patients were found to contain 
more than one exogenous substance and 1.7% of patients contained 
three exogenous substances. Ultrasound is indicated in patients with 
complications derived from the use of different filling materials, when 
it is desired to rule out the coexistence of multiple filling substances, 
establish their degree of absorption and as a preliminary examination 
to the injection of a filling material in patients with previous suspicion 
of application of these substances and who deny, do not recognize or 
do not remember the use of them. In this context, ultrasound reduces 
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the risk of complications arising from the injection of a second filling 
material on top of a non-absorbable one and gives useful information 
to the clinician to avoid possible medical-legal complications.

References
1. Ashinoff R. Overview: soft tissue augmentation. Clin Plast Surg. 2000;27:479-87.
2. Klein AW. Collagen and other injectables of the skin. Dermatol Clin. 2001;19:491-508.
3. Menis D, Castellanos González M, LLamas-Martin, Vanaclocha S. The utility of skin 

ultrasound for the diagnosis of complications of tissue fillers materials. Dermosifiliogr. 
2014;105(8):797-8. doi: 10.1016/j.ad.2013.11.012.

4. Young SR, Bolton PA, Downie J. Use of high-frequency ultrasound in the assessment 
of injectable dermal fillers. Skin Res Technol. 2008;14(3):320-3.

5. Wortsman X. Sonography of cosmetic procedures. En: Dermatologic ultrasound with 
clinical and histologic correlation. Wortsman X. Jemec G. New York: Springer; 2013.

6. Wortsman X. Wortsman J. Sonographic outcomes of cosmetic procedures. AJR. 
2011;197:W910-8.

7. Wortsman X. Common applications of dermatologic sonography. J Ultrasound Med. 
2012;31:97-111.

8. Grippaudo FR, Mattei M, Mattei M. Utility of high-frequency ultrasound in dermal 
filler evaluation. Ann Plast Surg. 2011;67(5)469-73.

9. Giovagnorio F, Drudi FM, Valentini C, Paonessa A. Ultrasonography in follow-up 
of soft tissue augmentation of the face with synthetic materials: a pilot study. Acta 
Radiol. 2004;45(7):746-50.

10. Schelke LW, Van Den Elzen HJ, Erkamp PP, Neumann HA. Use of ultrasound to 
provide overall information on facial fillers and surrounding tissue. Dermatol Surg. 
2010;36(Suppl 3):1843-51.

11. Salles AG, Remigio AFN, Saito OC, Camargo CP, Zacchi VB, et al. Avaliação da 
durabilidade de preenchimento de ácidohialurônico com ultra-som facial. Arquivos 
Catarinenses de Medicina. 2009;38:281-3.

12. Addor F, Nogueira S. Injectable polyethylene glycol gel as dermal filler: 01 year clinical 
and ultrasound follow-up. J Clin Exp Dermatol Res. 2016;7:2. doi: 10.4172/2155-
9554.10003312.

13. Chacon AH. Fillers in dermatology: from past to present. Cutis. 2015;96 (5):E17-9.
14. American Society of Plastic Surgeons. Plastic Surgery statistics Report [internet]. 

2014 [citado 2018 dic. 15]. Disponible en: http://www.plasticsurgery.org/news/plastic-
surgery-statistics/2014-statistics.html

15. Bailey SH, Cohen JL, Kenkel JM. Etiology, prevention, and treatment of dermal Filler 
complications. Aesthet Surg J. 2011;31:110-21.

16. Ginat DT, Schatz CJ. Imaging features of midface injectable fillers and associated 
complications. AJNR Am J Neuroradiol. 2013;34(8):1488-95.

17. Cohen L. Understanding, avoiding, and managing dermal filler complications. Der-
matol. Surg. 2008;34(Suppl 1):S92-9.

18. Cox SE, Adigun CG. Complications of injectable fillers and neurotoxins. Dermatol. 
Ther. 2011;24(6):524-36.

19. Rodríguez JM, Xie YL, Winthrop KL, Schafer S, Sehdev P, Solomon J, et al. Myco-
bacterium chelonae facial infections following injection of dermal filler. Aesthet. Surg. 
J. 2013;33(2):265-9.

20. Bray D, Hopkins C, Roberts DN. A review of dermal fillers in facial plastic surgery 
Curr. Opin. Otolaryngol. Head Neck Surg. 2010;18(4):295-302.

21. Carruthers JD, Fagien S, Rohrich RJ, Weinkle S, Carruthers A. Blindness caused 
by cosmetic filler injection: a review of cause and therapy. Plast. Reconstr. Surg. 
2014;134(6):1197-201.

22. Coiffman F. Alogénosis iatrogénica: Una nueva enfermedad. Cir. Plást. Iberolatinoa-
mericana. 2008;34(1):01-10.

23. Quezada Gaón N, Wortsman X. Ultrasound-guided hyaluronidase injection in cosmetic 
complications. J Eur Acad Dermatol Venereol. 2016;30(10):e39-e40. doi: 10.1111/
jdv. 13286

24. Alfagame F. Ecografía en materiales de relleno inyectables. En: Ecografía en derma-
tología y dermoestética. Alfagame F, Roustan G. Buenos Aires: Ed Panamerica; 2017. 
pp. 131-6.

25. Wortsman X, Wortsman J. Polyacrylamide fillers on skin ultrasound. J Eur Acad 
Dermatol Veneorolg. 2012;26:660-1.

26. González CP. Ecografía de lesiones dermatológicas. Rev. Colomb. Radiol. 
2014;25(3):4006-14.

27. Wortsman X. Wortsman J, Orlandi C, Cárdenas G, Sazunic I, Jemec GBE. Ultrasound 
detection and identification of cosmetic fillers in the skin. J Our Acad Dermatol. 
2012;26:233-9.

28. González LF, Alviar JD, Cano H. Análisis infrarrojo del hialucorp, metacorp y sili-
cona líquida en el marco de la alogénosis iatrogénica. Rev. Col de Cirugía Plástica y 
Reconstructiva. 2017;23(1):37-45.

29. Abduljabbara M. Basendwh M. Complications of hyaluronic acid fillers and their 
managements. J Dermatol Dermatol Surg. 2016;20(2):100-6.

30. Winkler A, Meyers A. Injection facial fillers [internet]. 2018 [citado 2018 dic. 15]. 
Disponible en: emedicine.medscape.com/article/1574158-overview.

31. Micheels P, Besse S, Sarazin D, Quinodos P, Badwi E, Safa M, Vandeputte J. Ultrasound 
and histologic examination after subcutaneous injection of two volumizing hyaluronic 
acid fillers: A preliminary study. Plast Reconstr Surg Glob Open. 2017;5(2): e1222.

32. Kohn JC, Goh AS, Lin JL, et al. Dynamic high-resolution ultrasound in vivo imaging 
of hyaluronic acid filler injection. Dermatol Surg. 2013;39:1630-6.

33. Micheel P, Besse S, Sarazin D, Vicent A, Portnova N, Safa M. Quantifying depth of 
injection of hyaluronic acid in the dermis: Data from clinical, laboratory, and ultrasound 
settings. J Drugs Dermatol. 2016;15(4):483-90.

34. Lemperle G, Gauthier-Hazan N. Foreign body granulomas after all injectable dermal 
fillers: part 2. Treatment options. Plast Reconstr. Surg. 2009;123(6):1864-73.

35. Tejero García P, Ríos de los Ríos L, Sánchez Hidalgo A. Efectos adversos tardíos del 
ácido hialurónico: Revisión de la evidencia y la experiencia clínica. Medicina Estética. 
2011(27):31-6.

36. Vedamurthy M, Vedamurthy A. Dermal fillers: Tips to achieve successful outcomes. 
J Cutan Aesthet Surg. 2008;1(2):64-7.

37. Haneke E. Managing complications of fillers: Rare and not-so-rare. J. Cutan Aesthet 
Surg. 2015;8(4):198-210. doi: 10.4103/0974-2077.172191

38. Worstman X. Sonography of skin emergency. J Ultrasound Med. 2017;36(9):1905-14. 
39. Worstman X. Identification and complications of cosmetic filler: Sonography first. J 

Ultrasound Med. 2015;34(7):1163-72. doi: 10.7863/ultra.34.7.1163.
40. Duffy DM. Silicone for soft tissue augmentation. Dermatol Surg. 2005;31(11 Pt 

2):1530-41.
41. Jacinto S. Ten-year experience using injectable silicone oil for soft tissue augmentation 

in the Philippines. Dermatol Surg. 2005;31(11 Pt 2):1550-4; discussion 1554.

Correspondence
Autopista Norte # 122-68
Bogotá, Colombia
claud.gonzalezdiaz@gmail.com

Received for assessment: January 15, 2019
Accepted for publication: February 28, 2019

 


