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Highlights
•T
 reatment efficacy proven by MRI imaging method at 4 week follow-up.
• 6 enrolled (5 finished) subjects underwent 4 Treatments 1 week apart
(45 min per therapy).
• Average subcutaneous fat thickness reduction in abdominal area was 5.36mm.
• Average abdominal circumferential reduction was 5.7cm.
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FIGURE 1. Sample of digital photographs
for subject 1.
compared with traditional techniques of caliper and circumfer(A) Subject 1, baseline image.ence
(B)measurements.
Subject 1, follow-up image.

FIGURE 2. Baseline and follow-up visit MRI images for subject 1.
(A) Subject 1, baseline image. (B) Subject 1, follow-up image.

(A)

(A)

METHODS AND MEASUREMENTS
The study enrolled six participants (2 females and 4 males)
who met the following inclusion criteria: age (22-60 years), BMI
(25-30 kg/m2) and caliper fat thickness (~40 mm). All subjects
provided informed written consent prior to participation in any
study-related activities. They underwent the standard therapy
protocol of four 45 min, once-a-week treatment sessions by
a contactless radiofrequency device (BTL Vanquish ME, BTL
Industries Inc., Boston, MA) cleared for abdominal circumferential reduction. The following anthropometric measurements
were performed and recorded prior to each treatment session
as part of the patient record card: weight, caliper and circumference measurements. Digital photographs were taken at the
baseline, after the 4th treatment session, and at the follow-up
visit. See Figure 1.

MRI Fat Thickness Measurements (mm)
Subject
1

There were 2 MRI sessions, the first MRI scanning was done
before the start of the treatment cycle and the second at the
4-weeks post-treatment follow-up visit. The abdominal area
was scanned in several equidistant slices. The MRI scans were
mostly obtained in dual-echo regime and exported in DICOM
format for further analyses.

(B)

Slices taken at before and at the 4-week post-treatment were
compared based on the homologous position of the umbilicus and anatomical artefacts such as blood vessels or
random structures in the subcutaneous fat. Thickness of the
subcutaneous fat tissue was measured in the area around
the umbilicus and related to the visible artefacts in the fat
tissue. Two measurements of the fat tissue layer were taken
from each patient.

2
(B)

3

4

RESULTS
Five out of six subjects completed the study as defined by
the protocol. One subject dropped out of the study due to
non-study related issues. The average age of the subjects
was 35.8 years.
According to follow-up data available all subjects significantly
reduced their subcutaneous fat thickness in the abdominal
area as measured from the MRI scan. Average reduction was
5.36 mm (SD ± 1.49). See Figure 2. The Student’s T-test has
found statistically significant with p = 1.94·10-6 as summarized
in Table 1.

5

DISCUSSION
MRI imaging is widely used to assess, evaluate and quantify
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-6.04
-7.04
-3.71
-3.33
-4.93
-5.40
-5.16
-4.20
-8.61
-5.14

Average Change

-5.36

SD

±1.49

P(<=t) two-tail

1.94∙10-6

Success of various noninvasive technologies for body sculpting

and subcutaneous fatand
reductionfollow-up
is marred by lack of standard,
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reliable, reproducible evaluation methods. Most frequently employed anthropometric
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CT, exposes subjects to radiation.

Difference (Baseline vs 4-wk F/U)

It has been demonstrated that MRI is a safe and accurate method
to evaluate volumetric changes in fat reduction. One transverse
slice at the level between L2-L3 gives a high and consistent predictive value for abdominal fat.9-11 For abdominal scanning with
focus on subcutaneous fat tissue, a dual-echo MRI technique is
most suitable. Its main advantages are fast acquisition with minimal signal reduction, the ability to examine the entire abdomen
in a single breath-hold and a complete elimination of patient respiratory motion or slice misregistration artefacts.12
BTL_Vanquish_ME_CLIN_Jdd-1604_EN100

In the present noninvasive body shaping study, the MRI-based
assessment of subcutaneous fat reduction is employed and it
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