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MMFU | Micro & Macro Focused Ultrasound

Ultrasonido Micro & Macro Focalizado

Ultraformer III es un dispositivo de ultrasonidos focalizados 
(HIFU) con marcación CE Médica, que reafirma y tensa la piel 
para lograr una textura más joven y definir el contorno facial y 
corporal.

Con la precisión de cada disparo, los transductores HIFU están 
diseñados para regenerar el colágeno, suavizando las arrugas y 
tensando los tejidos.

Lifting
Tensado
Contorno



Los transductores HIFU entregan las ondas de ultrasonido de modo uniforme en múltiples capas de la piel y 
de los tejidos corporales, sin contacto directo con la epidermis. Equipado con múltiples cartuchos que generan 
energía térmica, Ultraformer III mantiene temperaturas estables de 65~75°C para inducir la renovación del 
colágeno en la piel de la cara y tensar los tejidos corporales en las áreas de la cintura, muslos y otras partes del 
cuerpo.

Tecnología y Mecanismo

&

· Válido para todos los tipos y tonos de piel.
· Tratamientos de 15-20 minutos sin tiempo de inactividad.
· Sin cuidados especiales antes o después del tratamiento.
· Resultados rápidos y duraderos.

Ventajas para pacientes

Lifting facial, reducción de arrugas, remodelación corporal

Cartuchos
Multifuncionales & multi-profundidades

Micro & Macro-focalizada
Tecnología

Aplicación
Facial & corporal

Tratamiento no invasivo
Seguridad

Eficaz e indoloro
Tratamiento

Transductores
Más rápidos y precisos

Alto pico de potencia 
Tecnología dual

· Tratamiento personalizado basado en la evaluación del paciente.
· Complementario para otros tratamientos estéticos. 
· Alta rentabilidad y rápido ROI.

Beneficio para la consulta



El alto pico de potencia entrega la energía a las capas de la piel 
de forma eficaz y sin difundir calor a los tejidos circundantes, 

lo que produce menos dolor, una baja tasa de efectos 
secundarios y buenos resultados clínicos.

La generación de una temperatura aproximada a 65.4°C en 
las capas objetivo induce procesos naturales de coagulación y 
cicatrización, estimulando la renovación del colágeno debajo 

de la epidermis.

Tecnología dual - Alto pico de potencia MMFU - Energía Térmica
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Neocolagénesis HIFU
La renovación de colágeno en la piel de la cara estimulada por HIFU implica el 
calentamiento de las capas dérmicas y musculares superficiales del sistema 
aponeurótico (SMAS), que se someten a diferentes fases de coagulación 
sanguínea, contracción de la lesión, y aumento de la densidad estructural del 
nuevo colágeno, reduciendo las arrugas y la flacidez de la piel. 

01
Fase de inflamación

Después del tratamiento, 
el área objetivo se somete 
a coagulación sanguínea y 

hemostasia para controlar el 
flujo sanguíneo, lo que induce 
una migración uniforme de las 
células cutáneas circundantes. 

- Hemostasia
- Coagulación de la piel
- Migración de células

02
Fase Proliferativa

48 horas después de recibir el 
tratamiento, los fibroblastos 
producen un tejido conectivo 
nuevo, conocido como tejido 
de granulación, que se forma 
en la herida provocando una 
acumulación más densa de 

nuevo colágeno.

- Tejido de granulación
- Contracción de la lesión
- Síntesis de colágeno

03
Fase de Remodelación

En el transcurso de 3 semanas a 
6 meses después del tratamien-
to, las capas dérmicas de la piel 
desencadenan la renovación de 
las fibras de colágeno entrecru-

zadas, logrando un cutis más 
firme y liso.

- Renovación de colágeno
- Incremento de tensado de las fibras  
- Lifting y tensado de la piel

Los cartuchos con haces de 
ultrasonidos altamente concentrados 
entregan la energía en el área objetivo 

de forma exacta y precisa.

Micro-Focalizado

Los cartuchos con frecuencias más 
bajas permiten una penetración más 
profunda en el área objetivo, con una 

mayor densidad de energía.

Macro-Focalizado

Tecnología

10MHz 1MHz

Rango y frecuencia del cartucho
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FAQ

Aplicaciones

Arm Flank Abdomen

Thigh Lower leg Ankle

Axillar

Muslos

Rodillas

Los cartuchos macro-focalizados con profundidades de 6.0mm, 9.0mm, y 13.0mm 
entregan de modo uniforme la energía de ultrasonido al tejido subcutáneo, induci-
endo contracciones que eliminan las células grasas persistentes de forma natural.

Arrugas de la frente

Levantamiento de cejas

Patas de gallo

Pliegues nasolabiales

Líneas de Marioneta

Pliegues del cuello

Líneas en el entrecejo

Arrugas finas

Definición de mejilla

Líneas de labios

Doble mentón

Los cartuchos micro-focalizados con profundidades de 
1.5mm, 2.0mm, 3.0mm y 4.5mm entregan de modo 

uniforme la energía de ultrasonido a las capas dérmicas y 
superficiales del sistema aponeurótico muscular (SMAS) de 

la cara para estimular la renovación del colágeno.

Ultraformer III utiliza cartuchos focalizados en múltiples profundidades de la piel para conseguir un efecto lifting 
y tensado de la piel en la cara, además de tensar los tejidos a nivel corporal con efecto remodelador. El paciente 

puede recibir tratamientos personalizados, tanto faciales como corporales, gracias la entrega estable de energía de 
ultrasonido y aplicación rápida y precisa de los transductores impulsados por MMFU.

¿Cuáles son las ventajas de Ultraformer III?

Los cartuchos macro-focalizados de profundidad rompen las membranas de las células grasas, formadas por 
triglicéridos, que luego se transportan a través del sistema vascular y linfático hasta el hígado. Este proceso es posible 

gracias al metabolismo natural del cuerpo.

¿Cómo se elimina la grasa del cuerpo de forma natural con Ultraformer III?

Los pacientes con diversas condiciones de la piel, tales como líneas finas, arrugas e hiperpigmentación en la cara, 
o grasa abdominal difícil de eliminar, o michelines, que desean un contorno corporal más definido, son candidatos 

ideales para el Ultraformer III. Gracias a los cartuchos de múltiples profundidades los profesionales pueden adaptar los 
tratamientos a un rango más amplio de pacientes.

¿Para quienes es el tratamiento con ULTRAFORMER III?

Ultraformer III ofrece tratamientos cómodos con su sistema de transductores de diseño único, desarrollado por CLASSYS. 
Muchos pacientes y médicos informan que Ultraformer III, en comparación con otros dispositivos, proporciona un dolor 
mínimo o una ligera molestia en el área de tratamiento, aunque las sensaciones desaparecen rápidamente inmediata-

mente después del tratamiento.

¿El tratamiento es doloroso?

Los pacientes pueden experimentar un ligero enrojecimiento durante unas horas, así como hormigueo o hinchazón en 
las áreas tratadas durante unas pocas semanas. También pueden aparecer moretones y adormecimiento en las áreas 

tratadas, que suelen desaparecer de 2 a 4 semanas después del tratamiento.

¿Existen efectos secundarios?

FACIAL CORPORAL

Arm Flank Abdomen

Thigh Lower leg Ankle

Axillar

Escote

Axila

Brazos 
superiores

Abdomen

Flancos

Cartucheras

Preguntas frecuentes



Facial  |  Lifting y tensado facial
Fotos clínicas de pacientes que recibieron un tratamiento ULTRAFORMER III en las áreas objetivo mostradas. La evidencia de 
las fotos clínicas obtenidas a partir de las mediciones antes y despues del tratamiento demuestran el progreso. 

Los resultados individuales pueden variar. Fotografías no retocadas.

Antes DespuésAntes Después Antes Después

Antes DespuésAntes Después Antes Después

Fotos clínicas de pacientes que recibieron un tratamiento ULTRAFORMER III en las áreas objetivo mostradas. La evidencia de 
las fotos clínicas obtenidas a partir de las mediciones antes y despues del tratamiento demuestran el progreso. 

Corporal  |  Remodelado y tensado corporal

Antes Después Antes Después

Antes Después Antes Después

Antes Después

Antes Después



Eficacia probada mediante estudios clínicos

Efectos reafirmantes del ultrasonido focalizado de alta intensidad sobre la piel 
del cuerpo y el tejido subcutáneo
[ J Eur Acad Dermatol Venereol. 2016 Sep;30(9):1599-602. ]

El dolor se evaluó mediante Escala Análoga Visual (EAV).... 1 y 4 
semanas después del tratamiento, todos los sujetos informaron una 
puntuación de EAV de 0 (sin dolor).

“
“

La mayoría de los sujetos estaban satisfechos con los resultados del 
tratamiento (Tabla 2). A las 4 semanas después del tratamiento, todos 
los sujetos calificaron las puntuaciones de SGAIS como superiores a 1 
en la mejilla y el muslo. La tasa de mejora evaluada para el abdomen 
como superior a SGAIS 1 fue del 93,8%. A las 12 semanas después del 
tratamiento, las tasas de mejora de mejillas y muslos se redujeron del 
100% al 96,9%. Sin embargo, la tasa de mejora del abdomen aumentó 
a 96.8%.)

“

“

2 Alam M, White LE, Marin N et al. Ultrasound tightening of facial and neck

skin: a rater-blinded prospective cohort study. J Am Acad Dermatol 2010;

62: 262–269.
3 Suh DH, Shin MK, Lee SJ et al. Intense focused ultrasound tightening in

Asian skin: clinical and pathologic results. Dermatol Surg 2011; 37: 1595–
1602.

4 Lee HS, Jang WS, Cha YJ et al. Multiple pass ultrasound tightening of skin

laxity of the lower face and neck. Dermatol Surg 2012; 38: 20–27.
5 Lee HJ, Lee KR, Park JY et al. The efficacy and safety of intense focused

ultrasound in the treatment of enlarged facial pores in Asian skin. J Derma-

tolog Treat 2015; 26: 73–77.

6 DiBernardo BE, Evaluation of skin tightening after laser-assisted liposuc-

tion. Aesthet Surg J. 2009;29:400–407.
7 Chua SH, Ang P, Khoo LS et al. Nonablative infrared skin tightening in

Type IV to V Asian skin: a prospective clinical study. Dermatol Surg 2007;

33: 146–151.
8 Hantash BM, Ubeid AA, Chang H et al. Bipolar fractional radiofrequency

treatment induces neoelastogenesis and neocollagenesis. Laser Surg Med

2009; 41: 1–9.
9 Solish N, Lin X, Axford-Gatley RA et al. A Randomized, Single-Blind, Post-

marketing Study of Multiple Energy Levels of High-Intensity Focused Ultra-

sound for Noninvasive Body Sculpting. Dermatol Surg 2012; 38:58–67.
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Three blinded independent dermatologists judged all patients

as showing clinical improvement 4 weeks after treatment. In

terms of cheek outcomes, 5 (83.3%) of 6 subjects were assessed

as improved (IGAIS score 1), and 1 (16.7%) of 6 subjects as

much improved (IGAIS score 2). In terms of body outcomes,

including the upper arm, lower abdomen, thigh and calf, 6

(100%) of 6 subjects were assessed as improved (IGAIS score 1).

All subjects scored the SGAIS as more than score 1 in all trea-

ted sites. The mean SGIAS score in the calf was the highest. In

the calf, 2 (33.3%) of 6 subjects were assessed as improved

(SGAIS score 1), 2 (33.3%) of 6 subjects as much improved

(SGAIS score 2) and 2 of (33.3%) 6 subjects as very much

improved (SGAIS score 3).

We evaluated pain using the VAS immediately after treatment

(week 0) and at weeks 1 and 4. Immediately after treatment, the

mean VAS score was 5.17 � 2.48 (range: 3–8). Three (50%) of

six subjects rated their pain as mild, and 3 of (50%) 6 subjects

rated their pain as moderate. One and 4 weeks after treatment,

all subjects reported a VAS score of 0 (no pain).

One subject experienced oedema on the right upper arm and

one subject had muscle pain on the right calf after HIFU treat-

ment. Both oedema and muscle pain were mild and transient,

and resolved within 1 week without any treatment. There were

no serious or delayed adverse effects during the follow-up

period.

Discussion
Recently, minimally invasive or non-invasive procedures have

been gradually replacing surgical intervention in cosmetic der-

matology. For the treatment of skin laxity, non-invasive, non-

ablative thermal therapeutic devices can immediately denature

collagen fibres and contract collagen fibres in the dermis and

subcutaneous tissues and induce delayed neocollagenesis and

elastogenesis.7,8 Radiofrequency, infra-red light sources and

HIFU have shown clinical effects for skin tightening and rejuve-

nation on the face and neck. However, there have been fewer

clinical trials or reports of skin and subdermal tightening effects

of non-ablative thermal devices in sites on the body, compared

to the face and neck.

In this pilot study, we sought to assess the efficacy and safety

of HIFU treatments using transducers that were newly developed

to be suitable for use on the body skin and subdermal tissue for

the purpose of skin tightening in body laxity in Asian people. A

previous clinical report on the effects of HIFU on tightening of

the periorbitum and body sites, which enrolled a total of 82

patients including 8 Asians, has been published. However, this

previous clinical study used conventional HIFU transducers

(10 MHz, 1.5 mm focal depth; 7 MHz, 3.0 mm focal depth and

4 MHz, 4.5 mm focal depth). We applied newly developed

transducers to body sites with a lower frequency (2 MHz) and

deeper focal depths (3.0–9.0 mm) compared with conventional

transducers. Therefore, we expected that newly developed trans-

ducers could effectively deliver HIFU energy deeper into the skin

and subdermal tissues of the body and show tightening effects

and safety. Of course, it may effect to subcutaneous areas with

9.0 mm transducer. But it can reduce subcutaneous fats and lead

to skin rejuvenation. Also, other reports said that if practitioner

consider skin depths and regulate transducers well, 1.1–1.6 mm

transducers are safe to use.9

Although we applied topical anaesthetic cream on treated

sites, most subjects complained of a mild to moderate degree of

pain during treatment in proportion to depth or power of trans-

ducers. Their pain subsided without the use of analgesics, but

the injection of small amounts of local anaesthesia into the

subcutaneous tissue should be considered for pain reduction.

In conclusion, HIFU treatment using transducers with a lower

frequency and greater focal depth could be an effective and safe

treatment modality for skin and subdermal tightening of the

body. The limitations of this pilot study were the small number

of subjects and the short-term follow-up period. Based on the

results of this pilot study, well-designed controlled clinical stud-

ies with greater subject enrolment and long-term follow-up will

be necessary to establish optimal treatment parameters.

References
1 Laubach HJ, Makin IR, Barthe PG et al. Intense focused ultrasound: evalu-

ation of a new treatment modality for precise microcoagulation within the

skin. Deramtol Surg 2008; 34: 727–734.
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Figure 2 Changes in the mean value of skin elasticity measured
via cutometer (R7, mean � SD).

(a) (b)

Figure 3 The change in the skin elasticity in the lower abdomen
(a) 0 week and (b) after 4 weeks.
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of the 1975 Declaration of Helsinki. Based on the suggestion of a

statistical committee, we referred to a previous study6 to deter-

mine the number of subjects required for the current study. Six

female adults were enrolled in the study.

HIFU device
The HIFU device used in this study was the ULTRAFORMER

III, SHURINK (CLASSYS INC., Seoul, Korea). In this study, we

used five different types of transducers. One of the transducers

was a basic transducer for facial skin tightening (T1: 7 MHz,

1.5 mm focal depth). Four other transducers utilizing a lower

frequency and deeper focal depths were newly developed for

body skin tightening (T2: 2 MHz, 3.0 mm focal depth, T3:

2 MHz, 4.5 mm focal depth, T4: 2 MHz, 6.0 mm focal depth

and T5: 2 MHz, 9.0 mm focal depth). Each transducer delivered

a series of ultrasound pulses along 25-mm long exposure lines.

The pulse duration for each individual exposure ranged from 25

to 40 milliseconds.

Treatment procedures
Before treatment, we checked the patients, the thickness of skin

components and all patients underwent treatment in five differ-

ent areas including the both cheek, upper arm, lower abdomen,

thigh and calf after topical anaesthetic cream. The sizes of the

treated areas were 5.0 9 5.0 cm2 on each cheek and

7.5 9 7.5 cm2 on the lower abdomen as well as each upper arm,

thigh and calf (Fig. 1).

Ultrasound gel was applied to the treated skin and the trans-

ducer was pressed perpendicularly, uniformly and firmly to the

skin surface. Treatment exposure was initiated with a line of

individual ultrasound pulses being delivered over approximately

2 s. Next, the probe was moved approximately 3 to 5 mm later-

ally so as to be parallel and adjacent to the line previously treated

and the ultrasonic exposure was repeated.

Each side of the face was treated with three types of transduc-

ers (T1, T2 and T3), distributing a total of 552.5 J. Each side of

the body was treated with five types of transducers (T1, T2, T3,

T4 and T5), distributing a total of 817.2 J. We operated the

powers with 1.0–1.5 J at each transducer. When patient feel

pain, we reduced 0.1–0.3 J per time, but not increased up to

1.5 J.

Complete HIFU treatment of the face and body occurred over

50–60 min. We prefer to use the shallow depth tips to deep

depth tips. Because patient’s pains are usually proportional to

depth of tips.

Efficacy and pain evaluation
We evaluated the skin tightening effect of HIFU using pho-

tography and a cutometer. The investigator gathered digital

photographs using identical cameras and camera settings

(Canon EOS 600D, high-resolution setting, 5760 9 3840 pix-

els, Canon Inc., Tokyo, Japan) before and 4 weeks after the

treatment. Three blinded independent dermatologists evalu-

ated paired before and after photographs in a randomized

fashion using the Investigator Global Aesthetic Improvement

Scale (IGAIS). Subjects assessed the tightening effects using

the Subject Global Aesthetic Improvement Scale (SGAIS)

4 weeks after treatment.

The Cutometer� (Courage+Khazaka Electronic GmbH,

Cologne, Germany) was used to measure skin elasticity. Among

the cutometer-specific R values (R0–R9), we used the R7 value,

which is defined as the ratio of elastic recovery to the total defor-

mation and represents the biological elasticity.

Pain was evaluated by visual analogue scale (VAS) immedi-

ately after week 0 and on weeks 1 and 4 after the application

of HIFU. VAS is a simple and reproducible tool for the

assessment of pain severity which consisted of 11 levels (0–10
points).

Statistical analysis
Statistical analyses were performed using SPSS version 18.0 for

Windows (SPSS Inc., Chicago, IL). We used Hochberg step-up

methods to adjust the values for multiple comparisons. Statisti-

cal comparisons between before and after treatments were per-

formed using paired t tests. Data are presented as

means � standard deviation. Ps < 0.05 were considered statisti-

cally significant.

Results
Six Asian female subjects (Fitzpatrick skin types III–V) with skin

laxity were enrolled in this study. Their ages ranged from 43 to

54 years (mean � SD: 48.17 � 4.45 years) and showed similar

skin depth. All subjects completed the HIFU treatments and fol-

low-up for 4 weeks.

The mean value of skin elasticity measured by cutometer was

significantly increased at 4 weeks after treatment compared to

baseline in all treated sites on the face and body (Fig. 2). The

change in the mean value of skin elasticity measured by cutome-

ter was greatest in the lower abdomen(Fig. 3).
Figure 1 Face and body treatment areas.
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SHORT REPORT

Tightening effects of high-intensity focused ultrasound on
body skin and subdermal tissue: a pilot study
S.Y. Choi,1 Y.A. No,1 S.Y. Kim,2 B.J. Kim,1,* M.N. Kim1

1Department of Dermatology, Chung-Ang University College of Medicine, Seoul, South Korea
2Department of Applied Statistics, Chung-Ang University, Seoul, South Korea
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Abstract
Background High-intensity focused ultrasound (HIFU) has been introduced as a new treatment modality for skin tigh-

tening through application mainly to the face and neck.

Objectives This pilot study assessed the efficacy and safety of HIFU for body tightening in Asian females.

Methods Six Asian female adults were enrolled in this pilot study. All subjects were treated with HIFU to the both

cheek, upper arm, lower abdomen, thigh and calf using the following probes: 7 MHz, 1.5 mm focal depth; 2 MHz,

3.0 mm focal depth; 2 MHz, 4.5 mm focal depth; 2 MHz, 6.0 mm focal depth and 2 MHz, 9.0 mm focal depth. Three

blinded independent dermatologists assessed results using the Investigator Global Aesthetic Improvement Scale (GAIS)

using paired pre- and post-treatment (week 4) standardized photographs. Also, we evaluated skin elasticity at all treated

sites using a cutometer. Participants used the subject GAIS to assess their clinical improvement after treatment and

rated their pain using a visual analogue scale (VAS) immediately, 1 and 4 weeks after treatment.

Results The three blinded evaluators judged all treated sites as showing clinical improvement 4 weeks after treatment.

Skin elasticity measured via cutometer was significantly improved 4 weeks after treatment at all treated sites (P < 0.05).

All patients scored themselves subjectively as more than ‘improved’ on the GAIS. Immediately after treatment the mean

VAS score was 5.17 � 2.48, but no pain was reported at weeks 1 and 4. No permanent adverse effects were observed

during the follow-up period.

Conclusion For body tightening, we applied HIFU using transducers with a lower frequency and deep focal depth to

effectively deliver ultrasound energy to skin tissues. HIFU appears to be a safe and effective treatment modality for

dermal and subdermal tightening.
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Introduction
As skin tissue ages, its elasticity decreases and redundant facial,

neck and body laxity are commonly seen. Various treatment

modalities including surgical, laser and radiofrequency

approaches have been used to improve skin laxity. Surgical lift-

ing procedures for skin laxity are effective, but can leave visible

surgical scars and are associated with risk and lengthy recovery

times. Recently, patients seeking skin tightening are requesting

safe and effective non-invasive alternatives associated with low

risks and minimal downtime.

High-intensity focused ultrasound (HIFU) has been investi-

gated as a tool for the treatment of solid benign and malignant

tumours for the past several decades.1 HIFU can produce small,

micro-thermal lesions at precise depths in the dermis up to the

fibromuscular layer, causing thermally induced contraction of

collagen and tissue coagulation with subsequent collagenesis,

while sparing the epidermis.2–4 Recently, HIFU has been intro-

duced as a new treatment modality for skin tightening and reju-

venation, primarily for the face and neck.5 This pilot study was

performed to assess the efficacy and safety of HIFU treatment

for skin tightening treatment of body skin laxity in Asian

females.

Patients and methods

Patients
This pilot study was approved by the Institutional Review Board

of Chung-Ang University Hospital and followed the guidelines

© 2016 European Academy of Dermatology and VenereologyJEADV 2016
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Eficacia y seguridad del tensado corporal no 
invasivo con ultrasonido focalizado de alta 
intensidad (HIFU)

Índice de mejora de la SGAIS

96.9%
Mejillas & 

muslos

96.8%
Abdomen

12 Semanas después del tratamiento

[ Skin Research and Technology 2017; 1-5 ]
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3.2 | Safety

The mean pain scores immediately and at 7 days after treatment 
were 3.00±1.586 and 0.031±0.177, respectively. The degree of pain 
decreased substantially within the first week post treatment. All pa-
tients were able to complete the treatment. No subjects experienced 
persistent pain over the treatment areas at 3 months follow- up. 
Erythema was seen in up to 9.38% of the treatment sessions imme-
diately post- treatment, but mostly subsided within 5 days (Figure 4). 
No patients showed surface injury or thermal damage on the treat-
ment site. Ecchymosis was seen in up to 6.25% of treatment sessions 
immediately post- treatment. By 3 days post- treatment, all cases of 

ecchymosis had resolved. We observed no serious or delayed adverse 
effects during the follow- up period.

4  | DISCUSSION

There are many noninvasive options of body sculpting, such as radiof-
requency ablation, cryolipolysis, injection lipolysis, external low- level 
lasers, laser ablation, nonthermal ultrasound, and HIFU. Each of these 
treatments has no admission for treatment without anesthesia or an-
algesia and typically fewer complications than liposuction. However, 
with the exception of HIFU, patients have to visit the hospital several 
times for multiple treatments to achieve meaningful. Injection lipolysis 
and cryolipolysis have significant potential for AEs, which is largely 
unregulated and may cause significant pain, hematoma, allergic reac-
tions, necrosis, scarring, panniculitis, and rapid release of lipids into 
the bloodstream. In contrast, previous clinical studies supported ther-
mal HIFU for body sculpting have had no serious AEs including al-
terations in lipid profiles or other laboratory parameters.5–8 Therefore, 
many clinician are keeping an eye on the HIFU technique as purpose 
of body sculpting.

Studies of HIFU facilitate the understanding of mechanisms of 
action for body sculpting. When used for body sculpting, HIFU de-
livers focused, high intensity ultrasonic energy to deep subcutaneous 
tissue, producing heat capable of effectively ablating adipocytes and 
thermally modifying collagen within the tissue matrix. In addition to 
local adipocyte necrosis, evidence of collagen remodeling from the 
thermal effects of HIFU has been observed.9 Application of HIFU at 
a frequency of 1 MHz to adipose tissue leaves collagen fibers intact, 
but at frequencies of 2–3 MHz, diffuse contraction of collagen fibers 
occurs. Histological analyses performed after the procedure confirm 
that HIFU disrupts or denatures collagen fibers, resulting in new colla-
gen formation accompanied by a general tightening of the septal fibers 
and skin.9 Based on these results, newly developed transducers for 
application to body sites at a variety of focal depths (3.0–9.0 mm) are 
deemed to be suitable for body tightening.

Also, we found no thermal damage on the skin surface of the HIFU 
treatment site. Kwon et al. has reported the temperature changes of 
the porcine model during HIFU procedure, which showed targeted 
subcutaneous fat to be around 70°C, while the skin surface tempera-
ture only went up to 33.1–35.6°C.10 Therefore, we hypothesized that 
newly developed transducers could effectively and safely deliver HIFU 
energy deeper into the skin and eventually show body sculpting ef-
fects due not only to skin tightening but also to the reduction of sub-
cutaneous fats.

In this study, we used the Cutometer to evaluate the skin tighten-
ing effects of HIFU. Objective measurements of skin elasticity after 
laser, radiofrequency, and HIFU treatments are desirable. The use of 
uniform photographic documentation has improved, but there are 
often still inconsistencies in patient position and lighting. Physician- 
based grading systems are characterized by inherent elements of 
subjectivity. The purely objective quantification of results would be 
of great benefit for the evaluation of skin tightening procedures. 

F IGURE  4 Post- procedural mild erythema on the HIFU 
application site immediately after the treatment (black arrows). 
Erythema was resolved within 5 days

TABLE  2 Subject Global Aesthetic Improvement Scale (SGAIS)

SGAIS

0 1 2 3

Cheek

Post- treatment 
(4W)

n 0 13 13 6

% 0 40.6 40.6 18.8

Post- treatment 
(12W)

n 1 10 13 8

% 3.1 31.3 40.6 25

Abdomen

Post- treatment 
(4W)

n 2 15 11 4

% 6.3 46.9 34.4 12.5

Post- treatment 
(12W)

n 1 13 13 5

% 3.1 40.6 40.6 15.6

Thigh

Post- treatment 
(4W)

n 0 14 13 5

% 0 43.8 40.6 15.6

Post- treatment 
(12W)

n 1 13 11 7

% 3.1 40.6 34.4 21.9

0=No change, 1=Mild improvement, 2=Moderate improvement, 
3=Significant improvement.

     |  5KO et al.

There are several reports describing the quantification of facial reju-
venation results using Cutometers. These include Shin et al., who used 
Cutometers to assess the effectiveness of photographic rejuvenation 
with intense pulsed light (IPL).11 Similarly, Naouri et al. assessed im-
provements in skin tightness after applying CO2 fractional lasers.12 
Ahn et al. demonstrated a stronger relationship between aging and 
skin elasticity parameters (R2, R7) than between aging and skin vis-
coelasticity parameters using Cutometers (R6),13 while Kruger et al. 
made similar observations by conducting cutometric tests in a group 
of 120 females treating various parts of the body (cheek, neck, neck-
line, forearm, and back of the hand). They recommended the applica-
tion of parameters R2 and R7 to evaluate the process of skin aging.14 
Thus, this study determined the R7 value from nine parameters of 
Cutometer.

In this study, we observed significant improvements in two body 
regions (abdomen and thighs) as well as the cheek when targeted 
for HIFU treatment. Adverse effects were limited to transient pain 
in most patients and occasional erythema or ecchymosis in some 
patients. HIFU can be safely and effectively used to improve the 
clinical appearance of the abdomen and thighs. Therefore, HIFU 
could meet current demands for significant, noninvasive skin lifting 
and tightening. Tightening and lifting of facial and body skin laxity 
can be achieved by inducing collagen fiber contraction and stimu-
lating de novo collagenesis. By using newly developed transducers 
with different energy outputs and focal depths, HIFU treatment 
can be tailored to meet the unique physical characteristics of each 
patient.
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treatment lines included a total of 120 shots for the cheek, distributing 
a total 537.6 J, and 450 shots for the abdomen and thigh, distributing 
a total 900 J. The time required for complete HIFU treatment of the 
face and body was over 40 minutes.

All patients were followed up at 4 and 12 weeks after treatment, 
at which times we obtained clinical photographs using consistent pa-
tient positioning, camera settings (Canon EOS 600D, high- resolution 
setting, 5760 × 3840 pixels, Canon Inc., Tokyo, Japan), and room 
lighting. Baseline and post- treatment photographs were randomly 
displayed, and independently evaluated by three dermatologists who 
were masked to the study protocol. Investigator Global Aesthetic 
Improvement Scale (IGAIS) scores were determined using side- by- 
side comparisons of 4-  and 12- week post- treatment photographs 
to baseline. The subjects also evaluated the tightening effects using 
the Subject Global Aesthetic Improvement Scale (SGAIS) at 4 and 
12 weeks post- treatment. We used the Cutometer (Courage+Khazaka 
Electronic GmbH, Cologne, Germany) to measure skin elasticity and 
objectively evaluate skin tightening. Among the cutometer- specific R 
values (R0–R9), the R7 value is the ratio of elastic recovery to the total 
deformation and represents biological elasticity. Adverse effects were 
assessed at each visit after treatment. A numeric rating scale (NRS) 
was used to score pain immediately, 7 days, 4 weeks, and 12 weeks 
after the application of HIFU.

2.1 | Statistical analyses

Statistical analyses were performed using SPSS version 21.0 for 
Windows (SPSS Inc., Chicago, IL, USA) and R version 3.2.3 (2015- 12- 
10). We used Hochberg step- up methods to adjust values for multiple 
comparisons. Statistical comparisons before and after treatments were 
performed using paired t tests. Data are presented as mean±standard 
deviation. P values <.05 were considered statistically significant.

3  | RESULTS

3.1 | Efficacy

This study included 32 Korean patients (29 females and 3 males), aged 
21–59 (mean±SD: 44.47±9.73) with Fitzpatrick skin types III and IV. 
All patients completed the 3- month study.

The mean R7 value according to the Cutometer was significantly 
increased at 4 and 12 weeks post- treatment compared to baseline in 

all treated areas (Figure 3). The change of the mean R7 value at the 
thigh was 0.054±0.032, which represented the greatest change among 
the treated areas. IGAIS scores also showed good results (Table 1). 
Of the three treated areas, the cheek demonstrated the greatest im-
provements after treatment. At 4 weeks post- treatment, the improve-
ment rates of subjects who were assessed as either improved (IGAIS 
score 1) or much improved (IGAIS score 2) were 96.9%, 84.4%, and 
78.1% on the cheek, abdomen, and thigh respectively. At 12 weeks 
post- treatment, the improvement rate of the cheek area was reduced 
to 90.6%, but the body areas did not change significantly. Most sub-
jects were satisfied with the results of treatment (Table 2). At 4 weeks 
post- treatment, all subjects rated SGAIS scores as greater than 1 on 
the cheek and thigh. The improvement rate assessed for the abdomen 
as greater than SGAIS 1 was 93.8%. At 12 weeks post- treatment, the 
improvement rates of cheek and thigh were reduced from 100% to 
96.9%. However, the improvement rate of the abdomen increased to 
96.8%.

F IGURE  3 Mean pre-  and post- 
treatment R7 values of skin elasticity 
measured using Cutometers
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TABLE  1  Investigator Global Aesthetic Improvement Scale 
(IGAIS)

IGAIS

0 1 2 3

Cheek

Post- treatment 
(4W)

n 1 29 2 0

% 3.1 90.6 6.3 0

Post- treatment 
(12W)

n 3 29 0 0

% 9.4 90.6 0 0

Abdomen

Post- treatment 
(4W)

n 5 27 0 0

% 15.6 84.4 0 0

Post- treatment 
(12W)

n 5 26 1 0

% 15.6 81.3 3.1 0

Thigh

Post- treatment 
(4W)

n 7 25 0 0

% 21.9 78.1 0 0

Post- treatment 
(12W)

n 7 25 0 0

% 21.9 78.1 0 0

0=No change, 1=Mild improvement, 2=Moderate improvement, 
3=Significant improvement.

2  |     KO et al.

coagulative necrosis for many decades.3 HIFU was recently intro-
duced as a new treatment modality for skin tightening and rejuvena-
tion. The mechanism of HIFU is transcutaneous heat delivery to the 
deep dermis, subdermal connective tissue, and fibromuscular layer 
in precise microcoagulation zones at consistent programmed depths 
without damage to the epidermis. This microcoagulation is thought to 
cause gradual tightening of the skin through collagen contraction and 
remodeling.4 HIFU first received approval for eyebrow lifting, but der-
matologists are using the technology for many off- label applications, 
such as facial rejuvenation, skin whitening, and lipolysis.

HIFU has been used safely and effectively to treat facial and neck 
skin in a variety of skin types, but some studies have examined its use 
for the body, including our pilot study.5–7 In this study, we sought to 
determine the clinical efficacy and safety of HIFU with novel transduc-
ers in both face and body regions.

2  | SUBJECTS AND METHODS

Korean patients with skin laxity on the face, abdomen, and thigh were 
recruited for study entry. The study was approved by the Institutional 
Review Board of Chung- Ang University Hospital. Informed consent 
was obtained from all patients. Exclusion criteria were prior cosmetic 
or surgical treatments (eg, laser, RF, surgical lifting, filler injections), 
skin infection or inflammation, pregnancy, skin diseases that may alter 
wound healing, open wounds, and scarring over the treatment area.

For pre- treatment preparation, we applied topical anesthetic cream 
to all treated areas including both cheeks, the lower abdomen, and 
the posterior thigh. The sizes of the involved areas were 5.0 × 5.0 cm2 
on each cheek and 7.5 × 7.5 cm2 on each lower abdomen and thigh 
(Figure 1). We used a HIFU device (ULTRAFORMER III (SHURINK) 
CLASSYS INC., Seoul, Korea) with five different transducers: one 
basic transducer for facial skin tightening (MF1: 7- MHz, 1.5- mm focal 

depth), and four newly developed transducers for body skin tighten-
ing (MF3: 2- MHz, 3.0- mm focal depth, MF4: 2- MHz, 4.5- mm focal 
depth, MF6: 2- MHz, 6.0- mm focal depth and MF9: 2- MHz, 9.0- mm 
focal depth). Ultrasound gel was applied to the treated area and the 
transducer of HIFU was pressed perpendicularly, uniformly, and firmly 
to the skin surface (Figure 2). Treatment exposure was initiated with a 
line of individual ultrasound pulses. The pulse duration for each indi-
vidual exposure ranged from 25 to 40 milliseconds. The 25- mm- long 
exposure lines of ultrasound pulses were manually delivered adjacent 
and parallel to one another approximately 3–5 mm apart. We treated 
subjects with several types of transducers appropriate to the thick-
nesses of facial and body skin. Three transducers (MF1, 3, and 4) were 
applied to the face and all five transducers (MF1, 3, 4, 6, and 9) were 
applied to the body. The energy per ultrasound pulse ranged from 1.0 
to 1.5 J. When patients reported feeling pain, we reduced exposures 
to 0.1–0.3 J per time, and did not increase exposures up to 1.5 J. The 

F IGURE  1 Face and body treatment 
areas

F IGURE  2 The ULTRAFORMER III (SHURINK) HIFU device MF9 
(2 MHz, 9.0 mm) tip applied on the abdomen (obtained from Classys 
Inc., with permission)
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Abstract
Background: Noninvasive skin- tightening devices have become increasingly popular 
in response to increasing demand for improvements in skin laxity and tightening with 
minimal risk and recovery time.
Objective: We evaluated the efficacy and safety of HIFU for skin tightening in the face 
and body.
Methods: A total of 32 Korean subjects enrolled in this prospective clinical trial. The 
subjects were treated with HIFU to both cheeks, lower abdomen, and thigh. Skin elas-
ticity was measured before and after treatment using a Cutometer (CT575, Courage 
and Khazaka®, Cologne, Germany). Three blinded, experienced dermatologists evalu-
ated paired pre-  and post- treatment (week 4 and 12) photographs according to the 
Global Aesthetic Improvement Scale (GAIS). Participants also completed self- 
assessments using GAIS. Subjects rated their pain on a numeric rating scale (NRS) im-
mediately, 7 days, 4 weeks, and 12 weeks after treatment.
Results: Skin elasticity measured via a Cutometer was significantly improved 12 weeks 
after treatment at all treated sites (P<.05). Both IGAIS and SGAIS showed significant 
improvements 12 weeks after treatment. Immediately after treatment the mean NRS 
score was 3.00±1.586, but no pain was reported at 4 and 12 weeks post- treatment. 
No serious adverse effects were observed during the follow- up period.
Conclusion: HIFU safely and effectively improves skin elasticity and clinical contour-
ing of the face and body.

K E Y W O R D S

body tightening, high-intensity focused ultrasound

1  | INTRODUCTION

The most common features of aging skin are laxity and loss of elas-
ticity. As the skin ages, elastic fiber, collagen, and connective tissue 
in the dermis are reduced. Skin moisture and subcutaneous fat also 
decrease. There are many procedures to improve skin laxity, such as 
laser therapy, radiofrequency, botulinum toxin, fat autografts, and sur-
gical lifting. Of these procedures, botulinum toxin and fat autografts 
are used for facial rejuvenation but are difficult to apply for improving 

body laxity. Radiofrequency and infrared laser devices which expose 
the dermis to controlled heat and stimulate neocollagenesis in der-
mis have inferior efficacy so that surgery still remains the treatment 
of choice in moderate to severe tissue laxity.1 Although surgical face 
lifting is the most effective treatment to improve skin laxity, it is also 
a procedure that involves risks such as scarring, infection, nerve dam-
age, inherent risks of anesthesia, swelling, and bruising.2

HIFU technology was originally used as a non- invasive modality 
for selectively destroying tumor cells of internal organs by thermal 
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