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ABSTRACT

BACKGROUND: Aging is a natural process. The association between the gradual loss of tissue integrity and the force of gravity determines a
condition from which it is complex to go back. The approval by the American FDA of the monopolar radiofrequency (Thermage®) dates back to
2002. Since then, innovation has made great strides up to the development of endodermal technology in recent years which allows subcutaneous
probes to act with precision and under careful control on the treated areas.

METHODS: We retrospectively reported our experience in rejuvenation treatments of the face and of different areas of the body using the Sub-
dermal Induced Heat (S.I.H.) technology®, featuring a population of 258 patients who received 502 treatments between 2018 and 2022, Clinical
outcomes and patient satisfaction were assessed, respectively by analyzing adverse events and complications at 7 days from treatment, and
patient-reported outcome at 3, 6 and 12 months using a 5-point Likert Scale.

RESULTS: Only 25 complications were reported, of which 68% consisted in bruising, 24% in hematomas and 8% in edema. Most patient were
reportedly satisfied with overall treatment, with 55% of them being “very satisfied” with the results at 6 months from initial procedure.
CONCLUSIONS: We highlight the manageability of the S.I.H. technology which has been proven to be safe and effective in achieving satisfying
results for skin rejuvenation, with a reduced number of sessions required and good maintenance of the results obtained.

(Cite this article as: Fanelli B, Scuderi N. Clinical outcomes and patient satisfaction after S.I.H technology®: follow-up of 258 patients. Ital J Derma-

tol Venereol 2023;158. DOI: 10.23736/52784-8671.23.07492-3)
Key worps: Aging; Radiofrequency therapy; Rejuvenation.

n the last decades, the use of radiofrequency (RF) in aes-

thetic medicine has found its way from initial approval to
widespread adoption and implementation in routine prac-
tice. In 2002, ThermaCool became the first RF device ap-
proved for cosmetic use (periocular thytids) and, in 2004,
it received approval for treatment of facial wrinkles and
rhytids. In 2006, off-face use was approved. Dozens of RF
devices have been approved in the meantime for esthetic
applications with various methods used to deliver energy
to the dermis and fibroseptal network in the subcutanecus
fat.! First RF devices used monopolar technology. Howev-
er, the depth of heating and the involuntary accumulation
of heat in the deep layers have been blamed for the destruc-
tion of fat.2 There is also the need to keep the temperature
of the epidermis below 44 °C, the threshold for burning the
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dermis, to avoid complications such as hyperpigmentation,
blisters and skin burns. It has been noted that keeping the
skin surface at temperatures below 42 °C is essential for
safe RF treatments. Therefore, various methods have been
adopted to avoid heat build-up such as the rapid movement
of the handpiece or the use of cooling devices.? Transepi-
dermal RF tissue tightening treatments have an inherent
limitation because energy is delivered through the skin
surface and the threshold to prevent epidermal burns is
significantly lower than the optimal temperature for neo-
collagenesis. While there are mild benefits to heating the
dermis at 45 °C to 60 °C to get partial collagen denatur-
ation, optimal results can be achieved only when dermal
temperatures reach 65 °C to 70 °C, when coagulation and
collagen denaturing occurs, leading to collagen removal
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and replacement.4 5 Biopsies have shown no increase in
fibroblast numbers with lower energy levels and only col-
lagen thickening/contraction. Conversely, higher-energy
levels have shown to achieve a hyperplastic response and
increases in cellularity during the wound healing response,
which continued for 10 weeks or longer.®

In the 1990’s and 2000’s, ablative and non-ablative la-
sers as well as fractional technologies were applied in fa-
cial rejuvenation with high complication rates (persistent
erythema, hypopigmentation, infection, and scarring) and
limitations.”® In recent years, transdermal radiofrequen-
cy has become a viable option for skin rejuvenation and
tightening. To improve the dermal heating and to ensure
it spreading evenly and precisely, delivery of heat energy
has been implemented through needle cannulas. The Sub-
dermal Induced Heat (S.I.H.) technology® is one of such
examples which delivers the desired energy through a
millimeter-screened cannula that penetrates the skin go-
ing directly into the target tissue to deliver the RF. In this
way, an inverse thermal gradient is created, with the high-
est temperatures in the deepest levels, counteracting the
heating of the skin, responsible for the complications. We
present our five-year experience with this technology, in
the form of a retrospective chart, to establish the safety of
SIH technology and patient satisfaction.

Materials and methods

In this study we retrospectively assessed 258 patients
treated from 2018 to date. We performed a total of 502
procedures: overall, 398 face V-SHAPE treatments, 48
neck laxity treatments, 12 palpebro-malar bag treatments,
40 body treatments including laxity and adipocytolysis,
four scarring fibrolysis treatments.

CLINICAL OUTCOMES AND PATIENT SATISFACTION AFTER S.LH TECHNOLOGY®

Patients with implanted pacemakers or defibrillator
were not included, since this is an absolute contraindica-
tion for RF therapy. Patients with presence of acute sys-
temic infections and local infections such as herpes sim-
plex or impetigo and those with open wounds in the area
of treatment were also excluded. Patients with genetic dis-
orders of connective tissue were excluded as well.

We used the S.IL.H technology®, device for capacitive
and resistive diathermy, in monopolar mode, using a par-
tially shielded cannula needle and a probe transmitting the
set energy in sub-dermal tissue. Monopolar systems de-
liver electric current through a single contact point with
an accompanying grounding pad that serves as a low re-
sistance path for current flow to complete the electrical
circuit.

A first consultation was scheduled in order to provide
the patient with all the information concerning the proce-
dure, obtain the signed consent, and to check that there
were no contraindications. During this consultation, pho-
tos were taken for reference.!?

Face and neck procedures were conducted under local
anesthesia at the cannula entry point and all treatments
provided retracting movement. Facial, including the pal-
pebral region, and neck skin laxity were treated using pre-
set, controlled, temperature ranges of 45-48 °C. In the face
and neck treatment, 10-cm cannulas were used, instead for
the palpebro-malar region 5-cm ones were used. Treat-
ment vectors are schematically shown in Figure 1.

Procedures on the body were performed using tumes-
cent anesthesia with modified Klein solution (1 cc of
adrenaline in 500 cc of saline solution, with 20 cc of 2%
mepivacaine and 10 cc of 7.5 mg/mL ropivacaine). The
treatment program used was “skin laxity” associated in
same case with “adipocytolysis.” The temperature reached

Figure 1.—V-shape vectors, neck
laxity vectors, palpebral-malar bag
vectors.
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Figure 2—Body procedures vec-
tors.

Enter your degree of satisfaction with S.I.H. technology treatment here
(1 very satisfied, 2 satisfied, 3 uncertain, 4 dissatisfied, 5 very dissatisfied).

1 2 3 4

5
O O O Q0

Figure 3.—Five-point Likert-style scale.

for skin tightening was 62-65° C and 70° for adipocytoly-
sis. Larger 20-cm cannulas were used to treat the abdo-
men, buttocks, lower and upper limbs. Treatment vectors
are schematically shown in Figure 2.

Subjects were given a post-treatment questionnaire to
assess their comfort and degree of satisfaction. Answers
were recorded on a five-point Likert-style scale Figure 3,
entered into a database and were analyzed. A follow-up
consultation was planned 1 week later to evaluate side ef-
fects, 3 and 6 mouth later, and a final control visit look
place 12 mouth after the procedure to assess patient treat-
ment outcome recording a five-point Likert-style scale.

Results

This retrospective study included 258 patients with an av-
erage age of 46 years. All patients were Caucasians with
Fitzpatrick skin phototype I to III.

Overall, 244 patients underwent two treatment sessions,
distanced by 45 days from each other. All procedures were
performed by the same physician. From the starting popu-
lation, seven patients dropped out after the first treatment
and seven patients performed only one treatment. Each
treatment took 40 minutes. In 458 procedures, anesthesia
only at the cannula entry point was sufficient, while 44
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required tumescent anesthesia with modified Klein solu-
tion. Adverse events reported at 7 days from the treatment,
are shown in Table I, and feature only 25 reports, of which
most cases (68%) were bruising, followed by hematoma
(24%) and edema (8%). Patient satisfaction at 3 months,
6 months and 12 months follow-up, assessed by record-
ing the five-point Likert-style scale, is reported in Table I1.
Graphical representation of clinical outcomes and patient
satisfaction are reported in Figure 4 and Figure 5.

TABLE [.—Adverse events.

Adverse events on N
502 treatments )

‘.
%

3.38%
1.2%

Bruising 17

Hematoma 6 (4 in cases of

tumescent anesthesia)
2 (palpebral-malar

Edema 0.39% tot. — 16.6%

area) (palpebral-malar area)
Persistent erythema 0 0%
Burn 0 0%
Pain after treatment 0 0%
Paresthesias 0 0%
Hyperpigmentation 0 0%
TABLE 1l.—Patient satisfaction.
Parameters Satisfaction rate N. patients

Patients who have dropped out 2.7% ¥
(dissatisfied - other causes)
Patient satisfaction 3 months after the  50% very satisfied 129
course of 2 treatments 40% satisfied 103
10% uncertain 26
Patient satisfaction 6 months after the  55% very satisfied 141
course of 2 treatments 42% satisfied 108
3% uncertain 9
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= Bruising Hematoma Edema

Figure 4.—Distribution of complications following S.LH. treatment at
day 7.

Uncertain

Satisfied

Uncertain

= Very satisfied = Very satisfied ~ Satisfied

Figure 5.—Patient satisfaction at 3 months (left) and 6 months (right).

Discussion

Over the past decade, the increasing demand for antiaging
treatments caused a proliferation of systems such as laser,
light-based and RF systems. Non-ablative technology has
been steadily replacing traditional ablative systems (long
considered the gold standards for skin resurfacing) because
of the ability of these non-ablative systems to induce der-
mal neo-collagenesis without epidermal disruption, thus
limiting adverse effects and reducing social recovery.!'->7
Doshi and Alster demonstrated that dual-mode Polaris
WR RF/diode laser system for wrinkle reduction and skin
laxity showed no significant adverse effects, and 80% of
patients reported only mild treatment-associated discom-
fort.2¢ Because of an only “modest™ level of success, RF
devices were introduced to address these shortcomings
and to provide the added benefit of tissue tightening.

A study published by Alster and Tanzi, about the expe-
rience with a non-ablative RF device for neck and cheek
laxity treatment reported mild post-treatment erythema in
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all studied patients and persisted for 2 to 12 hours (aver-
age of 2.3 hours) after the procedure. Twenty eight of 50
subjects (56%) described a sore or achy sensation in the
treated areas after the RF procedure; this was controlled
with oral nonsteroidal anti-inflammatory medications. Er-
ythematous papules that resolved spontaneously within 24
hours-were observed in three patients (6%).23

In recent years, transdermal radiofrequency has become
a viable option for skin rejuvenation and tightening, im-
proving the dermal heating a millimeter-screened cannula
penetrates the skin going directly into the target tissue of
the RF. In this way, an inverse thermal gradient is created,
with the highest temperatures in the deepest levels, coun-
teracting the heating of the skin, responsible for the com-
plications. The authors in a recent study report the results
of facial rejuvenation treatment by S.I.H technology® with
reduction of skin laxity, excellent patient satisfaction and
no significant adverse events.??

Conclusions

Our clinical experience confirmed lower percentages of
adverse events compared to the other technologies used
for rejuvenation and treatment of skin laxity, all the while
reporting high degree of patient satisfaction. Surely this
study has limitations, given the difficulty of having an
objective measure of skin laxity. Multicenter studies and
more detailed measurements of results would be useful. In
our judgment, the device is a valid tool with high levels of
patient satisfaction. .
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