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Abstract
Microfocused ultrasound with visualization (MFU-V) is an advanced, noninvasive cosmetic procedure widely performed for skin lifting and tight-
ening. We performed a systematic review and meta-analysis to evaluate the aesthetic effectiveness, patient satisfaction, skin quality, and safety 
profile of MFU-V treatment. A comprehensive search of 5 bibliographic databases up to 2023 was conducted. Pooled effect estimates with 
random effects models and corresponding 95% confidence intervals were calculated. Out of 4019 references, 42 studies were included. 
Meta-analysis showed 89% of patients (95% CI: 81%-94%; I2: 63%, n = 411) demonstrated some degree of global aesthetic improvement, as as-
sessed by investigators. Similarly, 84% of patients (95% CI: 73%-91%; I2: 64%, n = 312) reported improvement following treatment. Satisfaction of 
any level was reported by 84% of patients (95% CI: 61%-94%; I²: 52%, n = 326), and 62% (95% CI: 37%-82%; I²: 3%, n = 172) when “neutral” as a 
response option was provided for patients. Skin quality (eg, wrinkles, texture) also improved. Patients reported a pooled mean pain score of 4.85 
(95% CI: 4.35, 5.35; I2: 97%, n = 785), indicating moderate pain. Common adverse events included erythema, edema, swelling, bruising, and 
tenderness, all of which were generally mild to moderate in severity. Overall, our analysis demonstrated a notable increase in global aesthetic 
improvement and patient satisfaction following MFU-V treatment, accompanied by moderate pain and a generally favorable safety profile. 
However, the potential misclassification of neutral responses as positive may result in an overestimation of the treatment’s efficacy. These find-
ings highlight the need for well-designed trials to further explore MFU-V’s clinical applications.

Level of Evidence: 3 (Therapeutic)
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Microfocused ultrasound with visualization (MFU-V), an energy- 
based device, is widely recognized as one of the most effective 
and clinically relevant aesthetic treatment options for nonsurgical lift-
ing and skin tightening.1,2 MFU-V has received clearance from the US 
Food and Drug Administration as a noninvasive procedure designed 
to elevate the brow, submental, and neck tissue and reduce wrinkles 
on the upper chest.3 The visualization feature of MFU-V facilitates 
precise and accurate delivery of energy by enabling real-time imag-
ing of tissue layers.

Skin damage and age-related changes affect the aesthetic appear-
ance and skin quality parameters.4 Studies have reported on the 
aesthetic effectiveness of MFU-V and its effects across a spectrum 
of aesthetic outcomes, patient satisfaction levels, and skin quality 
parameters such as skin firmness, surface, and tone evenness.5-12

Although these studies generally indicate MFU-V to be efficacious, 
there exists variability in the levels of improvement and satisfaction 
reported by patients and clinicians, ranging from high to 
moderate.6-8,10,13,14 Various factors may contribute to these discrep-
ancies, including the energy level utilized, density and distribution 

of energy administration, duration of follow-up, and characteristics 
of the patients, yet these factors remain largely unexplored.
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In the current comprehensive study, we systematically synthesized 
the existing evidence pertaining to the aesthetic effectiveness, skin 
quality, patient satisfaction, and safety associated with MFU-V treat-
ment to provide a nuanced understanding of its implications. Our 
study describes the findings and limitations and identifies research 
gaps in the current literature. Furthermore, we quantitatively as-
sessed the evidence, specifically focusing on the patient and 
investigator overall aesthetic improvement assessment, patient satis-
faction, and pain scores following MFU-V.

METHODS

This systematic review adhered to recent systematic review guidelines 
and the PRISMA reporting standards.15,16 The study protocol was reg-
istered in the OSF Registries on August 4, 2023 (Registration doi: 
https://doi.org/10.17605/OSF.IO/7SB2F).

Data Sources and Search Strategy
A comprehensive literature search was conducted without restrictions 
with EMBASE (Elsevier, Amsterdam, the Netherlands), Ovid MEDLINE 
(National Institutes of Health, Bethesda, MD), Web of Science Core 
Collection (Clarivate, Philadelphia, PA), and Cochrane Central (Wiley, 
Hoboken, NJ), covering all records from their inception to August 20, 
2023. Additionally, the first 200 results from Google Scholar were in-
cluded. The only search filters applied were those excluding conference 
abstracts and books. To further identify relevant studies, the reference 
lists of the final included studies were manually reviewed. The search 
strategy was developed by an expert librarian (Supplemental Table 1, lo-
cated online at https://doi.org/10.1093/asj/sjae228).

Study Selection
All retrieved titles and abstracts were independently screened in du-
plicate by researchers (M.A., G.A., and A.L.) following the eligibility cri-
teria. All provided full texts were similarly reviewed in duplicate. 
Disagreements were discussed with the fourth researcher (T.M.). 
All original studies that described investigations of the impact of 
MFU-V on outcomes related to aesthetics, skin aging, skin quality, 
satisfaction, and safety were considered for inclusion. The study par-
ticipants included adults (≥18 years) with a sample size exceeding 10, 
and there were no restrictions based on participant characteristics, 
health status, or treated regions. We excluded case reports, reviews, 
letters to editors, conference abstracts, and studies reporting on the 
combined effects of MFU-V with other treatments and studies con-
ducted in animals, children, or adolescents.

Data Extraction and Quality Assessment
Data from the included studies were extracted based on a prede-
signed Excel form. The primary extracted information included the first 
author’s name, study design, publication year, location, number of 
participants, sex distribution of the population, participant health status 
at study entry, age, follow-up duration, ethnicity, skin type, device 
name and brand, treated area, transducer information, treated depth, 
outcomes assessment methods, adjustments, and any measure of fre-
quency or association. The quality of included studies was evaluated 
based on the design of the study with Cochrane Collaboration’s tool 
Risk of Bias 2 (RoB 2) or the risk of bias in nonrandomized studies of 
interventions (ROBINS-I) tool.17,18 Further information is provided in 
the Appendix, located online at https://doi.org/10.1093/asj/sjae228.

Data Synthesis
The various reported outcomes, including improvement scales, skin 
quality parameters, satisfaction, and safety profiles following MFU-V 
treatment; the number of studies; homogeneity in study designs; as-
sessment tools; and outcome estimates, enabled us to conduct a meta- 
analysis for an overall/global aesthetic improvement score (as as-
sessed by patients and investigators), patient satisfaction, and pain fol-
lowing MFU-V treatment. Summary measures (eg, proportion and 
mean values) were combined with the generalized linear mixed model 
with logit-transformed proportions. The Hartung-Knapp method was 
utilized to estimate the 95% confidence intervals for random-effects 
models. Random-effects models account for between-study heteroge-
neity. Fixed-effects models were presented as sensitivity analyses.

To ensure the homogeneity of studies regarding the assessment 
tools that quantified overall aesthetic improvement, we specifically in-
cluded studies that reported on assessment of global/overall aesthetic 
improvement with either the Global Aesthetic Improvement Scale 
(commonly categorized as a 5-point scale ranged from worse to 
very much improved) or a 5-point scale that offered “no change” 
and “worse” as possible response options for both patients and inves-
tigators, and reported the findings as frequency or proportion. For this 
outcome, we aggregated the results for any improvement category, in-
cluding mildly improved/improved, moderately/much/markedly im-
proved, and very much improved. Similarly, for the meta-analysis of 
patient satisfaction, we aggregated the findings for any level of satis-
faction, encompassing both very satisfied and satisfied responses 
(as options provided among the included studies) following MFU-V 
treatment. Given that some studies included “neutral” as a response 
option, we took this into account in a following subgroup analysis of 
this outcome. For pain scores (as a continuous outcome) that were pre-
sented as medians, ranges, or 95% confidence intervals, we computed 
means and standard deviations following the method described previ-
ously.19 For studies that presented findings separately for each treated 
site or after applying each transducer without offering an overall pain 
estimate, we initially aggregated the findings within each of these stud-
ies with a fixed-effect model. This aggregated estimate was then uti-
lized for the meta-analysis across all studies.

For randomized clinical trials, we solely extracted the treatment 
outcomes observed in the MFU-V arm, and so all our meta-analyses 
included MFU-V pre/post intervention data (Appendix, located online 
at https://doi.org/10.1093/asj/sjae228). Further analysis details, in-
cluding subgroup analyses, publication bias assessment, heteroge-
neity examination, and sensitivity analysis, can be found in the 
Appendix. All analyses were performed with R version 4.1.3, with 
the meta and dmetar packages.

RESULTS
Eligible Studies
Among 4019 identified references, 42 studies were included. Of these, 
23 reported on global/overall aesthetic improvement as scored by in-
vestigators and 21 as scored by patients, 18 reported on patient satis-
faction, and 33 reported on pain scores following MFU-V treatment. 
Eleven studies reported on wrinkles, 18 reported on skin firmness 
and elasticity, and 10 described other skin quality parameters like 
roughness, texture, and pigmentation. Additionally, 4 studies reported 
on on eyebrow height in facial regions. For the quantitative analysis, 13 
studies were part of the meta-analysis of global/overall aesthetic im-
provement scored by investigators and 13 scored by patients, 10 for 
patient satisfaction scores, and 18 for pain scores. The remaining find-
ings contributed to the narrative synthesis (Figure 1).
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Study Characteristics
The included studies were published between 2012 and 2023. Of 
42 studies, 2 were controlled clinical trials, 9 were observational 
studies incorporating both prospective and retrospective cohorts, 
and the remaining 31 were pre/post designs.5,10,20-28 Follow-up dura-
tions varied from immediate posttreatment assessments (emphasiz-
ing pain or adverse events) to a maximum of approximately 365 
days, with around 80% of the studies featuring follow-up periods 
within 6 months (∼180 days). Sample sizes ranged from 10 to 459 par-
ticipants. Both males and females were included in 26 studies, and 
16 were exclusively focused on females.5-50 Studies of facial 
areas alone included 29% of all studies, 30% considered both 
neck and facial regions, and 7% reported exclusively on the 
neck.5,7-13,20-24,29-40,42-44 The remaining studies reported on the 
MFU-V treatment of various other body parts (Table 1, and 
Supplemental Table 2 located online at https://doi.org/10.1093/asj/ 
sjae228). Additionally, the studies reported on a variety of pain man-
agement approaches. Among these, oral medications such as ibu-
profen and paracetamol and application of topical creams were the 
most reported approaches (Supplemental Table 3, located online 
at https://doi.org/10.1093/asj/sjae228).

Quality Assessment
In nonrandomized studies, which include nonrandomized clinical trials, 
pre/post interventional studies, and observational research, all were 

subject to confounding bias, and the majority exhibited bias in outcome 
measurement. Among randomized clinical trials, most concerns arose 
from the randomization process, deviation in intended intervention, 
and bias in outcome measurement (Figure 2A, 2B, and Supplemental 
Tables 4, 5 located online at https://doi.org/10.1093/asj/sjae228).

Findings of Meta-Analysis

Investigator and Patient Overall Aesthetic 
Improvement Assessment
Pooled results of overall aesthetic improvement in 411 patients, as as-
sessed by investigators, showed that 89% (95% CI: 81%-94%; I2: 63%, 

Figure 1. Flowchart of identification, screening, eligibility, inclusion, and exclusion 
of retrieved studies.

Table 1. Characteristics of Included Studies by Treated Region

Region Study characteristics

Facial region11,12,20,21,29-35 11 studies | 81.8% pre/post interventional, 
18.2% retrospective observational |  
n = 617 | ≥ 74% female | median 
follow-up: 166 days | 63.66% Ulthera 
System (Ulthera, Inc., Raleigh, NC), 
27.25% Ultraformer III (Classys Inc., 
Seoul, Korea), 9.09% Microson 
(Cosmoplus Co, Sungnam, Korea).

Facial and neck 
regions7,9,10,22-24,36-39,42-44

13 studies | 69.3% pre/post interventional, 
15.4% prospective observational, 7.65% 
retrospective observational, 7.65% 
controlled trial| n = 617 | ∼ 90% female  
| median follow-up: 180 days | 92.3% 
Ulthera System, 7.7% device not 
mentioned.

Neck region5,13,40 3 studies | 66.6% pre/post interventional, 
33.3% controlled trial| n = 102 | 93% 
female | median follow-up: 180 days  
| Ulthera System.

Décolletage6,47,48 3 studies | 100% pre/post interventional|  
n = 155 | 100% female | median follow-up: 
180 days | Ulthera System.

Arm41,51 2 studies | 100% pre/post interventional|  
n = 96 | 94% female | median follow-up: 
183 days | Ulthera System.

Elbow46 1 study | 100% pre/post interventional|  
n = 18 | 100% female | median follow-up: 
180 days | device not mentioned.

Lower abdomen49,50 2 studies | 100% pre/post interventional|  
n = 78 | 100% female | median follow-up: 
183 days | 50% Ulthera System, 50% 
device not mentioned.

Buttocks14 1 study | 100% pre/post interventional|  
n = 27 | 96.7% female | median follow-up: 
180 days | Ulthera System.

Above knee8 1 study | 100% pre/post interventional|  
n = 28 | 96.7% female | median follow-up: 
180 days | Ulthera System.

Combination of several 
regions25-28,45

5 studies | 60% retrospective 
observational, 20% pre/post 
interventional, 20% prospective 
observational | n = 896 | 96% female  
| median follow-up: 152 days | 80% 
Ulthera System, 20% device not 
mentioned.
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Figure 3A) of patients were determined to have experienced some 
level of improvement following MFU-V treatment. Pooled estimates 
of self-reported overall aesthetic improvement by 312 patients indi-
cated that 84% (95% CI: 73%-91%; I2: 64%, Figure 3B) experienced 
some degree of improvement following treatment. Similar findings 
were obtained upon analysis by treated areas, including the facial 
and neck regions and other treated sites (Figure 4A, B).

Patient Satisfaction
The meta-analysis, including 326 patients, showed that 84% (95% CI: 
61-94%; I2: 52%, Figure 3C) expressed satisfaction with the results. 
The satisfaction was more prominent for patients receiving treatment 
in the facial and neck regions (pooled estimate: 93% (95% CI: 
61%-99%); I2: 69%, n = 153, Figure 4C) than in other regions (pooled 
estimate: 63% (95% CI: 51%-74%); I2: 0.0%, n = 173, Figure 4C).

Pain Score
Our meta-analysis, including 785 patients, over a range 0-10 (0 no 
pain, 10 severe pain), showed a mean pain score of 4.85 (95% CI: 
4.35, 5.35; I2: 97%, Figure 3D) following MFU-V treatment. 
Stratifying by treated sites, patients treated in the facial and neck re-
gions reported a mean pain score of 4.62 (95% CI: 4.01, 5.24; I2: 97%, 
n = 536, Figure 4D), whereas those treated in other regions reported 
a mean score of 5.58 (95% CI: 5.01, 6.16; I2: 77%, n = 249, Figure 4D).

The results of studies that did not meet the eligibility criteria for in-
clusion in the meta-analysis are outlined in Supplemental Tables 6 
and 7 (located online at https://doi.org/10.1093/asj/sjae228); in gene-
ral, their findings were in line with meta-analysis results.

Additional Analyses
The analysis by study location did not show any significant differenc-
es by country, except for the meta-analysis on patient satisfaction, 
which showed more satisfaction for studies conducted in countries 
other than the USA (Supplemental Figures 1, 2, located online at 
https://doi.org/10.1093/asj/sjae228). Similarly, the patient satisfaction 
analysis showed that among studies in which a neutral response 
was included, 62% (95% CI: 37%-82%; I2: 3%, n = 172) of participants 
were satisfied with the results; in contrast to 91% (95% CI: 46%-99%; 
I2: 24%, n = 136) in studies that did not include a neutral response 
(Supplemental Figure 1D).

Meta-regression findings demonstrated that follow-up time did 
not significantly impact the meta-analyses results (P value >.05, 
Supplemental Table 8, located online at https://doi.org/10.1093/ 
asj/sjae228). As indicated by the Egger test, publication bias was 
noted for the meta-analysis of investigator global aesthetic im-
provement assessment and patient satisfaction. The leave-1-out 
analysis did not show a major influence of any studies in the meta- 
analyses (Supplemental Figures 3, 4, located online at https://doi. 
org/10.1093/asj/sjae228).

Findings of Systematic Review
Given the diverse study designs, varied assessment methods, and 
differing measures of association within the included studies, con-
ducting a meta-analysis for skin quality and other extracted out-
comes was not feasible; therefore, the narrative summarizes the 
findings.

Skin Quality
Wrinkle presence was assessed in 11 studies in various body regions, 
including 6 studies of the face and/or neck and the remaining of 
other body parts, at various time points.6,7,9,11,13,14,22,38,45,47,48

Several studies reported some degree of improvement after treat-
ment.6,7,9,11,13,14,38,47,48 Baseline values were not consistently evaluat-
ed or compared in all studies.

A total of 18 studies reported findings on laxity, sagging, firmness, 
elasticity, skin tightening, and ptosis following MFU-V in various body 
regions, with the majority, 11 studies, reporting on the face and/or 
neck, and the remaining on other regions.5-10,12-14,22-24,27,42,43,46,49,51

Regardless of the treatment site, studies consistently reported some 
degree of improvement; however, different measurement methods 
were applied.

Skin roughness, evenness, texture, smoothness, pigmentation, 
and pore size, were evaluated in total by 7 studies of the face and/ 
or neck, and 3 of other body regions.7-9,11,13,14,22,26,34,38 Among stud-
ies, a higher smoothness and evenness were reported at 90 or 
180 days after treatment; however, no statistical comparison with 
baseline values was provided.7,8,14,22 Also, 3 studies reported some 
degree of improvement in the mean value of skin roughness, pig-
mentation, and texture, and another study on skin texture did not de-
scribe any change.9,11,13,26,38 Among these studies, only 2 reported a 
comparison with baseline values that showed skin roughness signifi-
cantly reduced 6 months after treatment.11 Findings of 3 studies on 
pore size reported improvement in 3 to 6 months after treatment; 
however, only 1 reported within-group comparisons for which the 
change was insignificant (Supplemental Table 9, located online at 
https://doi.org/10.1093/asj/sjae228).9,34,38

Adverse Events
Erythema, edema, and swelling followed by bruising and tender-
ness were among the most reported adverse events, all mild or 

A

B

Figure 2. Risk of bias summary of (A) included nonrandomized studies using risk of 
bias in nonrandomized studies (ROBINS-I) and (B) randomized controlled studies us-
ing Cochrane Collaboration’s Tool Risk of Bias 2 (ROB2). The shaded regions in (A) 
indicate “no information” for assessing the corresponding domain in certain studies.
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moderate in severity. All studies reported no acute skin damage 
or long-term sequelae such as nerve or muscle dysfunction, 
scarring, ulceration, hypopigmentation, or hyperpigmentation 
(Supplemental Table 10, located online at https://doi.org/10.1093/ 
asj/sjae228).

Other Outcomes
Four studies reported findings on eyebrow height.9,11,38,45 Other out-
comes, such as facial volume, lightening, area and severity of melas-
ma index, bulging severity score, appearance of scars/severity of 
acne scars, submental lift, and arm circumferences were reported 

A B

C

D

Figure 3. Summary proportions and pooled estimates of (A) investigator global aesthetic improvement, (B) patient global aesthetic improvement, (C) patient satisfaction, and 
(D) pain following MFU-V treatment. MFU-V, microfocused ultrasound with visualization.
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by a limited number of studies (Supplemental Tables 11, 12, located 
online at https://doi.org/10.1093/asj/sjae228).9,11,29,30,51

DISCUSSION

Our findings indicate an aesthetic improvement of over 80%, as as-
sessed by investigators (92% in face and neck and 88% in other 
treated sites) and patients (81% in face and neck and 87% in other 
treated sites). Correspondingly, 84% of patients expressed satis-
faction with the results overall (93% in face and neck, 63% in other 
treated sites, 62% when “neutral” was a response option). The 
study also revealed a mean pain score of 4.87 (4.62 in the face 
and neck and 5.58 in other treated sites), categorized as moderate. 
These results aligned with the safety profile, which did not show 
any serious adverse events.

The mechanisms underlying MFU-V are still undergoing explora-
tion. MFU-V works by raising tissue temperatures, creating small 
thermal coagulation zones at focal depths of up to 5 mm while 
maintaining the integrity of the overlying epidermis and papillary 

dermis.52,53 This process is believed to trigger collagen denatura-
tion, contraction, and subsequent neocollagenesis.52 Although 2 
studies, which did not meet our inclusion criteria, reported an in-
crease in collagen and elastin production with MFU-V, these stud-
ies were limited by small sample sizes and lacked a control 
group.41,54 This meta-analysis consistently showed high satisfac-
tion rates, exceeding 80% in facial and neck areas but dropping 
to 63% in other body parts. When performing subgroup analysis 
by including neutral responses, the satisfaction rate is closer to 
60%. This suggests that when a neutral option is not provided, 
some patients in the neutral group might be misclassified as satis-
fied. This misclassification is likely because any degree of satisfac-
tion was considered in such cases. Several factors may contribute 
to the observed findings on satisfaction. Satisfaction is highly sub-
jective, influenced by personal preferences, perceptions, and pre-
vious experiences. Patient goals, previous treatment experiences, 
and the complexity of treating specific body areas like the knee 
may impact satisfaction levels.55 This observation holds signifi-
cance, especially considering that “other body parts” encompassed 
the décolletage, elbow, buttocks, and knee.

A B

C

Figure 4. Summary proportions and pooled estimates of (A) investigator global aesthetic improvement, (B) patient global aesthetic improvement, (C) patient satisfaction, and 
(D) pain following MFU-V treatment per treated site. MFU-V, microfocused ultrasound with visualization.
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Our study also indicates that MFU-V is generally safe, with mild or 
moderate adverse events. However, it should be noted that in stud-
ies not meeting the inclusion criteria and with the technique not ex-
plicitly called MFU-V, 2 cases of hyperpigmentation were reported 
following transcutaneous focused ultrasound treatment with a 
7.0 MHz/4.5 mm transducer.56 Our analysis also showed a moder-
ate mean pain score following treatment. Factors beyond the tech-
nique itself influence posttreatment pain and discomfort. Patient 
familiarity with cosmetic procedures can affect their adaptation to 
discomfort. Those with previous experience may handle discomfort 
better.57 Medication use, tailored by clinicians based on patient 
pain tolerances, also significantly impacts perceived pain after 
treatment.48

The observed heterogeneity in our meta-analyses may stem from 
several factors. Ethnicity and skin type can influence skin character-
istics. Participant characteristics also play a role. Other contributors 
include variations in sample sizes, follow-up durations, and outcome 
definitions across studies. Regarding the pain analysis, the included 
studies employed a variety of pain management approaches. 
Although subgroup analysis showed consistent results, our findings 
were limited by study-level data rather than individual patient data. 
Further research is needed to understand factors that may influence 
the outcomes of MFU-V treatment.

The current study exhibits several notable strengths. A comprehensive 
and broad search strategy and screening procedure in duplicate were 
employed. Furthermore, in our study we went beyond evaluating the im-
pact of MFU-V solely on facial regions; we comprehensively explored its 
application to other body parts, including the neck, décolletage, abdo-
men, and arm. We undertook both meta-analysis and subgroup analysis, 
allowing for the exploration of the varying impact of MFU-V based on the 
treated area and other factors that could influence the results.

Nevertheless, there also were some limitations. Many studies 
lacked control groups, hindering robust comparisons and conclu-
sions about MFU-V effectiveness. Additionally, the absence of ran-
domization and blinding procedures in numerous studies raised 
concerns about measurement biases and confounding factors. 
Insufficient reporting of participant ethnicity limited our assessment 
of demographic influences on outcomes. Due to variations in assess-
ment tools and reported estimates, we were unable to include all 
studies in the analysis of overall aesthetic improvement scores, sat-
isfaction, and pain. However, the findings from these studies were 
summarized and found to be consistent with the results of the meta- 
analysis. Furthermore, the heterogeneity in pain management ap-
proaches, particularly in medication type, application methods, and 
dosages, prevented us from conducting a subgroup analysis based 
on anesthetic usage. Additionally, few studies accounted for 
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confounders, with only a subset conducting multivariable regression 
or providing correlations between outcomes and relevant variables. 
The severity of skin laxity of the patients at the beginning of a study 
may influence the effectiveness of the therapy.31,58 It can also reduce 
the perceived improvement following MFU-V. Additionally, body mass 
index (BMI) can impact the therapeutic effect of cosmetic procedures. 
However, among the included studies, only 2 studies reported on the 
influence of BMI.22,31 Such factors should be assessed at study entry 
and monitored throughout the research period, and their potential im-
pact on study outcomes should be explored.

The interchangeable names of ultrasound approaches in clinical 
settings can cause confusion. Careful consideration is needed in fu-
ture studies to specify the focused ultrasound technique clearly. The 
challenges faced in defining study design due to lack of clarity pose a 
risk of misclassification. Improved clarity in describing statistical 
methodologies and reported estimations would enhance the inter-
pretability of future research. Additionally, offering patients a full 
range of response options, including neutral or no change, when as-
sessing outcomes, such as with satisfaction and aesthetic improve-
ment scales, may lead to less misclassification and more accurate 
and precise results. Furthermore, the predominant research focus 
has centered on facial and neck regions. Although MFU-V has ob-
tained FDA clearance to lift the neck, chin, and brow and improve 
lines and wrinkles on the upper chest, its utilization has been noted 
in areas beyond this. Well-designed randomized controlled clinical 
trials addressing the limitations identified in the present study are 
needed to comprehensively grasp the diverse range of potential ap-
plications and the effectiveness of MFU-V.

Despite these limitations, this study contributes meaningfully to 
the existing knowledge base by providing a more holistic evalua-
tion of MFU-V across multiple body areas, not just the face. This 
broader scope helps fill a gap in the literature and offers insights 
into how MFU-V may be applied in different clinical contexts. 
Moreover, our findings enhance our understanding of how specific 
factors, such as treatment area and assessment methods, may influ-
ence the outcomes of MFU-V treatments.

CONCLUSIONS

Our analysis demonstrated an enhancement in global aesthetic 
score and patient satisfaction, accompanied by a moderate pain 
score, following MFU-V treatment. The evidence showed that skin 
quality parameters aligned with these outcomes and suggested a 
generally favorable safety profile. However, future studies should ad-
dress the gaps identified in the current research, including the role of 
participant characteristics, confounders, and variability in assess-
ment tools. Well-designed, controlled trials are needed to further ex-
plore MFU-V’s efficacy and safety, with attention to these factors to 
refine and optimize its clinical applications.

Supplemental Material
This article contains supplemental material located online at 
https://doi.org/10.1093/asj/sjae228.

Acknowledgments
Taulant Muka, PhD and Sabrina Guillen Fabi, MD, authors shared 
the senior authorship.

Disclosures
Drs Casabona, Pavicic, Sevi, Spada, Vachiramon, Vasconcelos, 
and Tuck Wah receive support from Merz Aesthetics (Frankfurt, 

Germany) for consulting and speaking. Dr Casabona receives sup-
port from DermaPenWorld (Belrose NSW, Australia) and FillMed 
(Filorga Laboratories, Paris, France) for speaking and travel. Dr 
Pavicic performs clinical studies for AbbVie (Chicago, IL, USA), 
Advanced Aesthetic Technologies, LG (Seoul, Republic of Korea), 
and Croma (Leobendorf, Austria), and is president of DASIL, Intl. 
Sci Dir. AMWC Asia, VP Sci Committee AMWC. Dr Fabi receives 
support from Galderma (Lausanne, Switzerland), Revance 
(Nashville, TN), and Allergan (Dublin, Ireland) for speaking and con-
sulting. Dr Muka has stock in Epistudia GmbH (Bern, Switzerland). 
Ms Amri, Dr Ajasllari, and Ms Llane have no disclosures.

Funding
This study received funding from Merz North America, Inc. 
(Raleigh, NC).

REFERENCES
1. Park J-Y, Lin F, Suwanchinda A, et al. Customized treatment using microfo-

cused ultrasound with visualization for optimized patient outcomes: a review 
of skin-tightening energy technologies and a pan-Asian adaptation of the ex-
pert panel’s gold standard consensus. J Clin Aesthet Dermatol. 2021;14:E70.

2. Fabi SG, Joseph J, Sevi J, Green JB, Peterson JD. Optimizing patient outcomes 
by customizing treatment with microfocused ultrasound with visualization: gold 
standard consensus guidelines from an expert panel. J Drugs Dermatol. 2019;18: 
426-432.

3. Ultherapy, Instructions For Use. Accessed September 2024. https://ultherapy. 
com/ifu

4. Goldie K, Kerscher M, Fabi SG, et al. Skin quality–a holistic 360 view: consen-
sus results. Clin Cosmet Investig Dermatol. 2021;14:643-654. doi: 10.2147/ 
CCID.S309374

5. Jones IT, Guiha I, Goldman MP, Wu DC. A randomized evaluator-blinded trial 
comparing subsurface monopolar radiofrequency with microfocused ultrasound 
for lifting and tightening of the neck. Dermatol Surg. 2017;43:1441-1447. doi: 
https://dx.doi.org/10.1097/DSS.0000000000001216

6. Fabi SG, Massaki A, Eimpunth S, Pogoda J, Goldman MP. Evaluation of micro-
focused ultrasound with visualization for lifting, tightening, and wrinkle reduc-
tion of the decolletage. J Am Acad Dermatol. 2013;69:965-971. doi: https://dx. 
doi.org/10.1016/j.jaad.2013.06.045

7. Werschler WP, Werschler PS. Long-term efficacy of micro-focused ultrasound 
with visualization for lifting and tightening lax facial and neck skin using a cus-
tomized vectoring treatment method. J Clin Aesthet Dermatol. 2016;9:27-33.

8. Gold MH, Sensing W, Biron J. Use of micro-focused ultrasound with visualiza-
tion to lift and tighten lax knee skin (1.). J Cosmet Laser Ther. 2014;16:225-229. 
doi: https://dx.doi.org/10.3109/14764172.2014.949273

9. Corduff N, Lowe S. Hi5 protocol for the use of microfocused ultrasound with 
visualization. Plast Reconstr Surg Glob Open. 2023;11:e5184. doi: 10.1097/ 
gox.0000000000005184

10. Alhaddad M, Wu DC, Bolton J, et al. A randomized, split-face, evaluator-blind clin-
ical trial comparing monopolar radiofrequency versus microfocused ultrasound 
with visualization for lifting and tightening of the face and upper neck. Dermatol 
Surg. 2019;45:131-139. doi: https://dx.doi.org/10.1097/DSS.0000000000001653

11. Wanitphakdeedecha R, Yan C, Ng JNC, et al. The efficacy of macro-focused 
ultrasound in the treatment of upper facial laxity: a pilot study. J Cosmet 
Dermatol. 2020;19:1955-1961. doi: 10.1111/jocd.13550

12. Lee I, Nam S, Park E, Kim Y. Evaluation of micro-focused ultrasound for lifting 
and tightening the face. Arch Aesthet Plast Surg. 2015;21:65-69. doi: 10.14730/ 
aaps.2015.21.2.65

13. Baumann L, Zelickson B. Evaluation of micro-focused ultrasound for lifting and 
tightening neck laxity. J Drugs Dermatol. 2016;15:607-614.

14. Goldberg DJ, Hornfeldt CS. Safety and efficacy of microfocused ultrasound to 
lift, tighten, and smooth the buttocks. Dermatol Surg. 2014;40:1113-1117. doi: 
https://dx.doi.org/10.1097/DSS.0000000000000126

15. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting 
items for systematic reviews and meta-analyses: the PRISMA statement. BMJ. 
2009;339:b2535. doi: 10.1136/bmj.b2535

16. Muka T, Glisic M, Milic J, et al. A 24-step guide on how to design, conduct, and 
successfully publish a systematic review and meta-analysis in medical re-
search. Eur J Epidemiol. 2020;35:49-60. doi: 10.1007/s10654-019-00576-5

17. Sterne JAC, Savović J, Page MJ, et al. Rob 2: a revised tool for assessing risk of 
bias in randomised trials. BMJ. 2019;366:l4898. doi: 10.1136/bmj.l4898

Amiri et al                                                                                                                                                                                       NP93

http://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjae228#supplementary-data
https://doi.org/10.1093/asj/sjae228
https://ultherapy.com/ifu
https://ultherapy.com/ifu
https://doi.org/10.2147/CCID.S309374
https://doi.org/10.2147/CCID.S309374
https://dx.doi.org/10.1097/DSS.0000000000001216
https://dx.doi.org/10.1016/j.jaad.2013.06.045
https://dx.doi.org/10.1016/j.jaad.2013.06.045
https://dx.doi.org/10.3109/14764172.2014.949273
https://doi.org/10.1097/gox.0000000000005184
https://doi.org/10.1097/gox.0000000000005184
https://dx.doi.org/10.1097/DSS.0000000000001653
https://doi.org/10.1111/jocd.13550
https://doi.org/10.14730/aaps.2015.21.2.65
https://doi.org/10.14730/aaps.2015.21.2.65
https://dx.doi.org/10.1097/DSS.0000000000000126
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.1007/s10654-019-00576-5
https://doi.org/10.1136/bmj.l4898


18. Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of 
bias in non-randomised studies of interventions. BMJ. 2016;355:i4919. doi: 10. 
1136/bmj.i4919

19. Hozo SP, Djulbegovic B, Hozo I. Estimating the mean and variance from the 
median, range, and the size of a sample. BMC Med Res Methodol. 2005;5: 
13. doi: 10.1186/1471-2288-5-13

20. Jeon HC, Kim DY, Jin SP, Lee DH. A new treatment protocol of microfocused 
ultrasound for lower eyelid fat bulging. J Dermatolog Treat. 2021;32: 
1005-1009. doi: https://dx.doi.org/10.1080/09546634.2020.1720581

21. Yalici-Armagan B, Elcin G. Evaluation of microfocused ultrasound for improving 
skin laxity in the lower face: a retrospective study. Dermatol Ther. 2020;33: 
e14132. doi: https://dx.doi.org/10.1111/dth.14132

22. Fabi SG, Goldman MP. Retrospective evaluation of micro-focused ultrasound 
for lifting and tightening the face and neck. Dermatol Surg. 2014;40: 
569-575. doi: https://dx.doi.org/10.1111/dsu.12471

23. Kerscher M, Nurrisyanti AT, Eiben-Nielson C, Hartmann S, Lambert-Baumann J. 
Clinical and biophysical outcomes of combining microfocused ultrasound with vi-
sualization and calcium hydroxyapatite filler for facial treatment. Dermatol Ther 
(Heidelb). 2019;9:135-142. doi: https://dx.doi.org/10.1007/s13555-018-0273-y

24. Kerscher M, Nurrisyanti AT, Eiben-Nielson C, Hartmann S, Lambert-Baumann J. 
Skin physiology and safety of microfocused ultrasound with visualization for 
improving skin laxity. Clin Cosmet Investig Dermatol. 2019;12:71-79. doi: 
https://dx.doi.org/10.2147/CCID.S188586

25. Montes JR, Santos E. Patient satisfaction following treatment with microfo-
cused ultrasound with visualization: results of a retrospective cross-sectional 
survey. J Drugs Dermatol. 2019;18:75-79.

26. Casabona G. Microfocused ultrasound with visualization for the treatment of 
stretch marks. J Clin Aesthet Dermatol. 2019;12:20-24.

27. Chang YC, Croix J, Javvaji S, Hernandez S, Chapas AM, MacGregor J. Patient sat-
isfaction and our clinical experience with 459 microfocused ultrasound treatments. 
Lasers Surg Med. 2019;51:495-499. doi: https://dx.doi.org/10.1002/lsm.23058

28. Sasaki GH, Abelev N, Papadopoulos L. A split face study to determine the sig-
nificance of adding increased energy and treatment levels at the marionette 
folds. Aesthet Surg J. 2017;37:947-960. doi: https://dx.doi.org/10.1093/asj/sjx055

29. Lim JTE. Safety and efficacy of superficial micro-focused ultrasound with visu-
alization for melasma in Asians: an uncontrolled pilot study. J Cosmet 
Dermatorl. 2023;22:1764-1773. doi: https://dx.doi.org/10.1111/jocd.15661

30. Maas CS, Joseph JH. Safety and effectiveness of microfocused ultrasound 
with visualization for the correction of moderate to severe atrophic acne scars. 
J Drugs Dermatol. 2019;18:1109-1114.

31. Oni G, Hoxworth R, Teotia S, Brown S, Kenkel JM. Evaluation of a micro-
focused ultrasound system for improving skin laxity and tightening in the 
lower face. Aesthet. 2014;34:1099-1110. doi: https://dx.doi.org/10.1177/ 
1090820X14541956

32. Araco A. Prospective study on clinical efficacy and safety of a single session of 
microfocused ultrasound with visualization for collagen regeneration. Aesthet 
Surg J. 2020;40:1124-1132. doi: https://dx.doi.org/10.1093/asj/sjz363

33. Yusova ZY, Stepanova TV, Baranova EL, Demidion DV. Correction of involu-
tional skin changes using microfocused ultrasound combined with 
PRP-therapy. Electro J Gen Med. 2019;16:em175. doi: 10.29333/ejgm/115851

34. Vachiramon V, Namasondhi A, Anuntrangsee T, Kositkuljorn C, Jurairattanaporn 
N. A study of combined microfocused ultrasound and hyaluronic acid dermal fil-
ler in the treatment of enlarged facial pores in Asians. J Cosmet Dermatol. 
2021;20:3467-3474. doi: https://dx.doi.org/10.1111/jocd.14360

35. Schlessinger J, Lupin M, McDaniel D, George R. Safety and effectiveness of mi-
crofocused ultrasound for treating erythematotelangiectatic rosacea. J Drugs 
Dermatol. 2019;18:522.

36. Shome D, Vadera S, Ram MS, Khare S, Kapoor R. Use of micro-focused ultra-
sound for skin tightening of mid and lower face. Plast Reconstr Surg Glob 
Open. 2019;7:e2498. doi: https://dx.doi.org/10.1097/GOX.0000000000002498

37. Harris MO, Sundaram HA. Safety of microfocused ultrasound with visualization 
in patients with Fitzpatrick skin phototypes III to VI. JAMA Facial Plast Surg. 
2015;17:355-357. doi: https://dx.doi.org/10.1001/jamafacial.2015.0990

38. Lu PH, Yang CH, Chang YC. Quantitative analysis of face and neck skin tight-
ening by microfocused ultrasound with visualization in Asians. Dermatol Surg. 
2017;43:1332-1338. doi: https://dx.doi.org/10.1097/DSS.0000000000001181

39. Polacco MA, Butz DR, Bass R, et al. Nerve blocks prior to microfocused ultra-
sound treatment are safe and reduce patient discomfort. Aesthet Surg J. 
2020;40:887-891. doi: https://dx.doi.org/10.1093/asj/sjaa031

40. Vachiramon V, Tanratana P, Anuntrangsee T, et al. The role of topical capsaicin 
gel in pain management during microfocused ultrasound treatment for neck 
laxity. Skin Res Technol. 2023;29:e13240. doi: https://dx.doi.org/10.1111/srt. 
13240

41. Vachiramon V, Palakornkitti P, Anuntrangsee T, Rutnin S, Visessiri Y, Fabi S. A 
comparative study of pain perception during the microfocused ultrasound pro-
cedure between topical anesthesia and combined topical anesthesia with 
forced air cooling. J Cosmet Dermatol. 2023;22:1279-1285. doi: https://dx. 
doi.org/10.1111/jocd.15568

42. Fusano M, Galimberti MG, Bencini M, Fusano I, Bencini PL. Comparison 
of microfocused ultrasound with visualization for skin laxity among vegan 
and omnivore patients. J Cosmet Dermatol. 2021;20:2769-2774. doi: https:// 
dx.doi.org/10.1111/jocd.13961

43. Tran J, Lultschik S, Sapra S, Dong K. Prospective, single-arm, split-face pain 
management evaluation of nitrous oxide system during micro-focused ultra-
sound with visualization. J Drugs Dermatol. 2022;21:1228-1234. doi: https:// 
dx.doi.org/10.36849/JDD.7030

44. Palm MD, Misell LM. Topical transdermally delivered lidocaine and benzocaine 
compared to compounded lidocaine/tetracaine during microfocused ultrasound 
with visualization treatment. J Drugs Dermatol. 2018;17:729-734.

45. Sasaki GH, Tevez A. Microfocused ultrasound for nonablative skin and subder-
mal tightening to the periorbitum and body sites: preliminary report on 
eighty-two patients. J Cosmet Dermatol Sci Appl. 2012;2:108-116. doi: https:// 
dx.doi.org/10.4236/jcdsa.2012.222022

46. Rokhsar C, Schnebelen W, West A, Hornfeldt C. Safety and efficacy of micro-
focused ultrasound in tightening of lax elbow skin. Dermatol Surg. 2015;41: 
821-826. doi: https://dx.doi.org/10.1097/DSS.0000000000000390

47. Fabi SG, Boen M, Alhaddad M, Goldman MP. Clinical trial evaluating the long- 
term efficacy of microfocused ultrasound with visualization for decollete reju-
venation. J Drugs Dermatol. 2020;19:1026-1029. doi: https://dx.doi.org/10. 
36849/JDD.2020.5265

48. Fabi SG, Goldman MP, Dayan SH, Gold MH, Kilmer SL, Hornfeldt CS. A pro-
spective multicenter pilot study of the safety and efficacy of microfocused 
ultrasound with visualization for improving lines and wrinkles of the 
decollete. Dermatol Surg. 2015;41:327-335. doi: https://dx.doi.org/10.1097/ 
DSS.0000000000000322

49. Lin FG. Nonsurgical treatment of postpartum lower abdominal skin and soft- 
tissue laxity using microfocused ultrasound with visualization. Dermatol 
Surg. 2020;46:1683-1690. doi: https://dx.doi.org/10.1097/DSS.0000000000 
002576

50. Vachiramon V, Triyangkulsri K, Iamsumang W, Chayavichitsilp P. Efficacy and 
safety of microfocused ultrasound with visualization in abdominal skin laxity: 
a randomized, comparative study. Lasers Surg Med. 2020;52:831-836. doi: 
https://dx.doi.org/10.1002/lsm.23234

51. Vachiramon V, Triyangkulsri K, Iamsumang W, Chayavichitsilp P. Single-plane 
versus dual-plane microfocused ultrasound with visualization in the treatment 
of upper arm skin laxity: a randomized, single-blinded, controlled trial. Lasers 
Surg Med. 2021;53:476-481. doi: https://dx.doi.org/10.1002/lsm.23307

52. Fabi SG. Microfocused ultrasound with visualization for skin tightening and lift-
ing: my experience and a review of the literature. Dermatol Surg. 2014;40: 
S164-S167. doi: https://dx.doi.org/10.1097/DSS.0000000000000233

53. White WM, Makin IRS, Slayton MH, Barthe PG, Gliklich R. Selective transcuta-
neous delivery of energy to porcine soft tissues using intense ultrasound 
(IUS). Lasers Surg Med. 2008;40:67-75. doi: 10.1002/lsm.20613

54. Casabona G, Michalany N. Microfocused ultrasound with visualization 
and fillers for increased neocollagenesis: clinical and histological evaluation. 
Dermatol Surg. 2014;40:S194-S198. doi: https://dx.doi.org/10.1097/DSS.00000 
00000000231

55. McDonald CB, Heydenrych I. The importance of functional quality in 
patient satisfaction: cosmetic injectable patient experience exploratory study— 
part 2. Aesthet Surg J Open Forum. 2022;4:ojac044. doi: 10.1093/asjof/ojac044

56. Chan NPY, Shek SYN, Yu CS, et al. Safety study of transcutaneous focused ul-
trasound for non-invasive skin tightening in Asians. Lasers Surg Med. 2011;43: 
366-375. doi: 10.1002/lsm.21070

57. Alam M, White LE, Martin N, Witherspoon J, Yoo S, West DP. Ultrasound tight-
ening of facial and neck skin: a rater-blinded prospective cohort study. J Am 
Acad Dermatol. 2010;62:262-269. doi: 10.1016/j.jaad.2009.06.039

58. Brobst RW, Ferguson M, Perkins SW. Noninvasive treatment of the neck. Facial 
Plast Surg Clin. 2014;22:191-202. doi: 10.1016/j.fsc.2014.01.011

NP94                                                                                                                                                     Aesthetic Surgery Journal 45(3)

https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1186/1471-2288-5-13
https://dx.doi.org/10.1080/09546634.2020.1720581
https://dx.doi.org/10.1111/dth.14132
https://dx.doi.org/10.1111/dsu.12471
https://dx.doi.org/10.1007/s13555-018-0273-y
https://dx.doi.org/10.2147/CCID.S188586
https://dx.doi.org/10.1002/lsm.23058
https://dx.doi.org/10.1093/asj/sjx055
https://dx.doi.org/10.1111/jocd.15661
https://dx.doi.org/10.1177/1090820X14541956
https://dx.doi.org/10.1177/1090820X14541956
https://dx.doi.org/10.1093/asj/sjz363
https://doi.org/10.29333/ejgm/115851
https://dx.doi.org/10.1111/jocd.14360
https://dx.doi.org/10.1097/GOX.0000000000002498
https://dx.doi.org/10.1001/jamafacial.2015.0990
https://dx.doi.org/10.1097/DSS.0000000000001181
https://dx.doi.org/10.1093/asj/sjaa031
https://dx.doi.org/10.1111/srt.13240
https://dx.doi.org/10.1111/srt.13240
https://dx.doi.org/10.1111/jocd.15568
https://dx.doi.org/10.1111/jocd.15568
https://dx.doi.org/10.1111/jocd.13961
https://dx.doi.org/10.1111/jocd.13961
https://dx.doi.org/10.36849/JDD.7030
https://dx.doi.org/10.36849/JDD.7030
https://dx.doi.org/10.4236/jcdsa.2012.222022
https://dx.doi.org/10.4236/jcdsa.2012.222022
https://dx.doi.org/10.1097/DSS.0000000000000390
https://dx.doi.org/10.36849/JDD.2020.5265
https://dx.doi.org/10.36849/JDD.2020.5265
https://dx.doi.org/10.1097/DSS.0000000000000322
https://dx.doi.org/10.1097/DSS.0000000000000322
https://dx.doi.org/10.1097/DSS.0000000000002576
https://dx.doi.org/10.1097/DSS.0000000000002576
https://dx.doi.org/10.1002/lsm.23234
https://dx.doi.org/10.1002/lsm.23307
https://dx.doi.org/10.1097/DSS.0000000000000233
https://doi.org/10.1002/lsm.20613
https://dx.doi.org/10.1097/DSS.0000000000000231
https://dx.doi.org/10.1097/DSS.0000000000000231
https://doi.org/10.1093/asjof/ojac044
https://doi.org/10.1002/lsm.21070
https://doi.org/10.1016/j.jaad.2009.06.039
https://doi.org/10.1016/j.fsc.2014.01.011

	Microfocused Ultrasound With Visualization (MFU-V) Effectiveness and Safety: A Systematic Review and Meta-Analysis
	METHODS
	Data Sources and Search Strategy
	Study Selection
	Data Extraction and Quality Assessment
	Data Synthesis

	RESULTS
	Eligible Studies
	Study Characteristics
	Quality Assessment
	Findings of Meta-Analysis
	Investigator and Patient Overall Aesthetic Improvement Assessment
	Patient Satisfaction
	Pain Score
	Additional Analyses

	Findings of Systematic Review
	Skin Quality
	Adverse Events
	Other Outcomes


	DISCUSSION
	CONCLUSIONS
	Supplemental Material
	Acknowledgments
	Disclosures
	Funding
	REFERENCES




