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Abstract

Introduction: Nine experienced physician users of a novel helium plasma dermal

resurfacing device for heating the skin at a controlled depth to achieve collagen

coagulation, tissue contraction, and neocollagenesis convened to discuss their ex-

periences and keys to success with their off‐label use of this device with collectively

more than 800 cases performed for facial skin renewal procedures.

Methods: A round table discussion format was used to address a variety of topics

including pretreatment considerations, optimum treatment parameters, posttreatment

healing regimen, and avoidance and management of side effects and complications. All

panelists consented to data collection, analysis, compilation, and publication.

Results: Ideal candidates for the procedure were identified along with optimum

treatment parameters and posttreatment care. Strategies for avoidance and man-

agement of complications and side effects were discussed.

Conclusions: Consensus guidelines were developed for patient selection, pretreat-

ment considerations, treatment parameters, posttreatment healing regimen, and

avoidance and management of complications and side effects.
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1 | INTRODUCTION

Plasma energy skin rejuvenation now has several treatment options

including nitrogen plasma skin regeneration (PSR)1‐3 and helium

plasma dermal resurfacing (PDR).4‐7 Nitrogen PSR was Food and

Drug Administration (FDA) approved for treatment of wrinkles and

acne scarring as well as superficial precancerous skin lesions in 2006

(K060948). While the more recently introduced helium plasma

technology (Renuvion Dermal System; Apyx Medical Corporation,

Clearwater, FL) is FDA approved for soft tissue ablation, coagulation,

and cutting, dermal resurfacing treatment remains off‐label (not yet
FDA approved for a specific skin indication). Nonetheless, this

consensus guidelines panel understands that many practitioners are

presently performing off‐label helium PDR treatments and believes

that publishing these guidelines for best practices is in the interest of

patient safety and optimized outcomes. In addition, this consensus

guidelines panel recognizes that we are still learning about this new

technology as it emerges and that acceptable practices differ

amongst clinicians successfully using this technology.

Preclinical studies comparing nitrogen and helium plasma

(a second‐generation device with radiofrequency (RF) transformer

located remotely within the electrosurgical generator as opposed to

within the handpiece in the first‐generation device) skin tissue in-

teraction in a porcine animal model used similar but not exactly equal
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

This is an open access article under the terms of the Creative Commons Attribution‐NonCommercial‐NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non‐commercial and no modifications or adaptations are made.

© 2020 The Authors. Dermatological Reviews published by John Wiley & Sons Ltd

http://orcid.org/0000-0002-5402-9779
mailto:drholcomb@sarasota-med.com


energy densities that are also in widespread use clinically; 20% and

40% helium plasma power levels correspond to an energy density

that is approximately 40% below and 20% above that for nitrogen

plasma high energy treatment at 4 J and 2.5 Hz with 6‐mm‐diameter

spot size.4 Depths of acute tissue injury and chronic reparative

healing were greatest for nitrogen plasma followed by 40% and then

20% helium plasma.4 Acute and 30‐day skin tissue contraction

measurements showed greater area reduction for helium plasma vs

nitrogen plasma.4 Except for variance in depth of tissue effect, his-

topathology findings were very similar for the two plasmas at both

time points.4 The study authors suggested that the paradoxical

finding of more superficial tissue injury but greater skin tissue con-

traction for the helium vs nitrogen plasma may relate to differences

in skin tissue—plasma interaction (eg, more thorough full‐field energy

deposition for helium plasma, continuous vs pulsed energy delivery

for helium and nitrogen plasma, respectively) and bimodal helium

plasma energy delivery (top‐down thermal convection/conduction

and RF or Joule heating) vs unimodal top‐down thermal convection/

conduction for nitrogen plasma.4

The unique characteristics of the helium PDR technology sug-

gest that it may be suitable for effective skin rejuvenation. An initial

helium PDR study of 55 subjects has been completed. The multi-

center study evaluated low energy (20% power, continuous helium

gas flow at 4 L/min) single‐pass treatment with the majority of

subjects undergoing full‐face treatment. Study results were very

positive with most subjects achieving a Facial Wrinkle Scale score

improvement of ≥1 at the 3‐month primary endpoint (98% per

study investigators vs 64% per blinded independent photographic

reviewers), 91% of subjects reporting at least “improved” self‐
perception of improvement (modified Global Aesthetic Improve-

ment Scale) at the 3‐month primary endpoint, and a greater per-

centage reporting maximum improvement (“very much improved”)

at 6 months.6

Numerous consensus guidelines have been developed for many

available aesthetic procedures and technologies to ensure their safe

use and optimized patient satisfaction.8‐13 The objective of the fol-

lowing discussion was to create treatment guidelines for the safe and

effective use of this novel helium plasma energy skin rejuvenation

device.

2 | CONSENSUS PANEL DISCUSSION

A panel of nine experienced facial plastic, general plastic, dermatol-

ogy, and cosmetic surgeons convened to discuss their experiences

and keys to success for using the helium‐based plasma device for

facial renewal procedures. The panel discussed and reached con-

sensus on topics covering all aspects of patient treatment from pa-

tient selection, pretreatment regimens, treatment parameters,

posttreatment protocols, and avoidance and management of com-

plications and side effects. A summary of the panel consensus for

each treatment topic is summarized below along with other im-

portant pearls of experience with the device.

3 | PATIENT SELECTION

Consensus panel guidelines for optimum patient selection for helium PDR

treatment are similar to those for nitrogen PSR and laser skin resurfacing,

including indications and contraindications. One significant contra-

indication that is unique to helium PDR is the presence of implanted

pacemaker devices as the treatment requires RF tissue coupling and the

use of a grounding pad. A further recommendation is to restrict treatment

to facial skin with feathering across the jawline into the upper neck

permissible.

Helium PDR candidates should have Fitzpatrick skin type I, II, or

III along with the primary indication of readily visible facial wrinkles

(mild, moderate, and severe). While they may also have visible UV‐
induced photodamage this is not a requirement, and if present in the

absence of wrinkles, other technologies may be more appropriate for

treatment. Patients with fair skin type and visible wrinkles but a

diffuse tan of the face and neck should be advised that a temporary

or permanent contrast in skin tone could occur in juxtaposed areas of

the face and neck after treatment. Good candidates for treatment

must be willing and able to accept the amount of downtime asso-

ciated with the procedure (up to 2 weeks or longer) and must agree

to be compliant with the posttreatment skin‐healing regimen.

Absolute contraindications for helium PDR include implanted

electrical devices, pregnancy or lactation, active infection in the

treatment area, poorly controlled diabetes mellitus, significant im-

munocompromization, skin cancer, or suspicious skin lesion in

treatment area and isotretinoin use in past 12 months. In addition,

treatment of the upper eyelids should be avoided in the presence of

lagophthalmos while treatment of the lower eyelids should be avoi-

ded in the presence of malposition or ectropion. While the consensus

panel does not recommend helium PDR treatment in patients with

skin type IV or higher, the panel agrees that treatment of darker skin

types may be permissible in the future with advances in the tech-

nology (eg, with fractionalization of energy delivery).

Relative contraindications for helium PDR treatment include

recent abrasive treatments (eg, microdermabrasion), emotional labi-

lity, inability to follow and perform posttreatment skin‐healing regi-

men, any condition or medication that may adversely impact healing,

known susceptibility to keloid formation or hypertrophic scarring,

anticoagulation, prior lower eyelid blepharoplasty, or significant

lower eyelid laxity. Depending on individual patient circumstances,

the use of alternative skin rejuvenation technology may be desirable,

but if helium PDR is done, certainly a lower energy setting and/or

limitation of treatment to a single pass may be prudent. Pre‐emptive

or concurrent lower eyelid lateral canthoplasty may enable safe he-

lium PDR treatment of the lower eyelids. Although anticoagulation

needs not necessarily disqualify a patient from helium PDR treat-

ment, patients using drugs that reduce coagulation (eg, aspirin and

nonsteroidal anti‐inflammatory drugs) may experience increased

bruising or bleeding at the treatment site.

Alternative treatments to helium PDR should be discussed gen-

erally and certainly with those patients that are either not candidates

for helium PDR or who may have reservations related to the newness
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of the procedure. Other effective treatments include traditional

therapies for skin rejuvenation (including full‐field CO2 or erbium

YAG laser skin resurfacing, ablative fractional CO2 laser skin resur-

facing), therapies designed to enhance the dermal collagen matrix

(eg, multidepth RF microneedling and platelet rich plasma application

with microneedling) and treatments that enhance the subdermal

tissue scaffold (eg, volumization with poly L‐lactic acid, autologous fat
grafting).

During the discussion on patient selection, the consensus panel

agreed that setting proper patient expectations regarding what to

expect during and after the procedure was extremely important.

Several recommendations for pretreatment patient education were

made including viewing daily healing progression photos from pa-

tients that have undergone helium PDR treatment and reviewing

detailed posttreatment instructions that outline the expected healing

process and identify potential signs and symptoms that should

prompt a call with the treating physician's office (Table 1).

The difference in the appearance of the skin following a single‐
pass treatment without wiping (“frosted” and often darkened desic-

cated skin) and a multipass treatment with wiping between the first

and second passes (typically a pale white color) should also be re-

viewed. The desiccated skin that remains after single‐pass treatment

without wiping will often slough completely within 7 days revealing

regenerated pink new skin. During the healing process after multi-

pass treatment, initial weeping of a straw‐colored fluid may occur

followed by the formation of a moist exudate that will ultimately

slough away over the coming days. It should be pointed out that if the

treatment includes both single‐ and multipass treatment then the

healing process will include both of the above descriptions. Despite

adequate compliance with the posttreatment healing regimen, one or

more focal areas of slower healing may occur that typically appear as

a dry crust.

4 | PRETREATMENT PROTOCOL

As is customary with perioral laser skin resurfacing,14 the consensus panel

recommends prescribing prophylactic antiviral medication for patients

undergoing perioral helium PDR treatment. At this time, the consensus

panel makes no formal recommendation for pretreatment preparation of

the skin as no pretreatment protocol has been identified that is uniformly

efficacious for all patients. The consensus panel does recommend avoiding

skincare treatments that disrupt the upper skin layers (eg, micro-

dermabrasion and dermaplaning) for 1 to 3 months before treatment.

While no pretreatment protocols were uniformly recommended

by the consensus panel, the consensus panel suggested several ad-

junctive treatments that they have found to be beneficial.

The following are optional adjunctive treatments that may be

recommended at the discretion of the treating physician and that

may help us to reduce the risk of infection, improve wound healing,

neocollagenesis and neoelastogenesis, reduce inflammation, and the

incidence and/or severity of postinflammatory hyperpigmenta-

tion (PIH).

Prophylactic antiviral medication may be started the night be-

fore treatment or on the day of treatment and should be continued

for at least 1 week. Swabbing the nose with mupirocin 2% ointment

(eg, Bactroban; GlaxoSmithKline, Philadelphia, PA) 48 hours before

treatment may reduce the risk of methicillin‐resistant Staphylococcus
aureus infections, especially in patients with a recent (<1 year) history

of MRSA infection and whose nasal tissues may be colonized.15 In

addition, cleansing the skin immediately before treatment with an

antiseptic (eg, Hibiclens; Mölnlycke Health Care, Norcross, GA) is a

common practice that is believed to be beneficial. Any alcohol‐
containing and potentially flammable skin cleansing preparations

should be thoroughly removed (eg, using sterile saline moistened

gauze) before helium PDR treatment is started. Query of the con-

sensus panel revealed universal incorporation of prophylactic anti-

viral therapy but a mixed approach with regard to the use of

prophylactic antibiotic therapy with approximately half of the group

routinely prescribing a 1‐week oral antibiotic regimen (eg, cephalexin

500mg per oral tid); and while none have observed bacterial treat-

ment site infections, thus so far several have observed viral ex-

anthems (presumed HSV) after completion of 7 days of prophylactic

antiviral therapy and have, therefore, extended the duration of an-

tiviral prophylaxis to 10 days postprocedure.

Performing a Jessner's peel (eg, salicylic acid 14%, lactic acid 14%,

and resorcinol 14%) 4 weeks before treatment may improve the uni-

formity of the skin's surface texture (eg, epidermal thickness)16 that

could, in theory, improve the uniformity of energy deposition and

absorption during treatment, especially considering that impedance of

facial skin is nonuniform and that helium plasma energy absorption is

in large part dependent on initial and changing skin tissue impedance

values.4,5 Pretreatment of the facial skin with tretinoin (0.025%,

0.05%, or 0.1%) may also be beneficial in that it improves dermal

collagen content and increases cell turnover—this “pre‐treatment,”

however, should be part of an ongoing skin maintenance program and

should not be started within 3 months of planned helium PDR treat-

ment due to unpredictability of the skin's response at the initiation of

therapy that may include inflammation, drying, and peeling.17

TABLE 1 When to call treating physician's office after helium PDR
treatment

1. Excessive facial swelling

2. Unrelenting burning or stinging sensation of the treated area(s)

3. Burning or stinging with the application of topical occlusive balm

4. Burning or stinging sensation with the application of white

vinegar soaks

5. Wounds that are not healed after 10 days

6. Dry eyes, inability to close eyes, and eye pain

7. Spreading redness at the periphery of the treated area(s)

8. Fever, chills, nausea, and vomiting

9. Raised areas that may be tender

10. Concern about wound healing progress

Note: Suggested patient information regarding condition(s) that treating

physicians should be aware of.

Abbreviation: PDR, plasma dermal resurfacing.
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While pretreatment with oral steroid medication (eg, pre-

dnisone) may help us to alleviate some of the edema associated with

the acute inflammatory response, oral steroid medication may be

given after treatment if needed. Pretreatment of the facial skin with

a proprietary tripe‐tide/hexapeptide combination (TriHex Technol-

ogy in Alastin Skin Nectar; Alastin Skincare, Inc, Carlsbad, CA) results

in significant changes in the extracellular matrix (ECM), dermis, and

epidermis that are themselves beneficial (eg, a reversal of the solar

elastotic change in ECM, neocollagenesis in the upper dermis, and

strengthened and thickened epidermis)18; and early clinical data in-

dicate that skin preconditioning with tripeptide/hexapeptide hastens

skin healing and patient recovery after energy‐based resurfacing

treatments.19 Although pretreatment with hydroquinone 4% topi-

cally has been advocated the literature does not support its use for

the prevention of PIH.20

In some instances, changing conditions before treatment may

require postponement of the helium PDR procedure. Prudent rea-

sons for postponing the procedure include active infection in the

treatment area or in remote areas (with or without systemic effects),

damaged skin barrier from significant sun or wind exposure, new‐
onset skin conditions, abrasive/exfoliative skin treatments, non-

compliance with pretreatment instructions, and excessive anxiety

regarding the treatment or recovery.

5 | TREATMENT PROTOCOL

The consensus panel recognizes the need for adjustment of some treat-

ment parameters to optimize outcomes for individual patients’ skin con-

ditions and treatment goals—with this in mind, the consensus panel

developed these safe start guidelines for helium PDR treatment (Table 2).

6 | ANESTHESIA AND SAFETY
CONSIDERATIONS

The consensus panel emphasizes that topical anesthesia should not be

used before helium PDR treatment due to associated changes in skin

impedance and related interference with helium plasma energy deposition.

The panel also emphasizes the need to protect against the possibility of

oxygen ignition if supplemental oxygen is used during treatment and the

need to avoid the use of metal shields for eye protection.

Helium PDR treatment may be performed under oral sedation, in-

travenous sedation, or general anesthesia. If not under general anesthesia

regional, peripheral (ring) and labial blocks as well as tumescent infiltra-

tion are needed for patient comfort. If an endotracheal tube (ETT) or

laryngeal mask airway (LMA) is used, the exposed (external) portion

should be wrapped with a moist towel during treatment, ETT/LMA leaks

should be eliminated and oxygen tension in the gas mixture should be

reduced. If supplemental oxygen is being delivered via nasal or oral air-

way, it should be discontinued during helium plasma energy deposition.

Use of oral sedation alone or with intramuscular analgesia may obviate

the need for supplemental oxygen and thereby enhance the safety of and

simplify the procedure. Treating physicians should also remember to

avoid placing the handpiece near or in contact with flammable materials

(eg, surgical drapes) if activated or if hot from use as a fire could result;

they should also place the handpiece in a clean dry location away from

the patient as inadvertent contact with the patient could result in a

thermal injury.

Patient comfort during initial localization and tumescent in-

filtration will be improved with the addition of sodium bicarbonate

(eg, 1 part in 10‐20) to 1% or 2% lidocaine‐containing 1:100 000

epinephrine. Patient comfort during initial localization and tumescent

infiltration may be further enhanced with the brief use of inhaled

nitrous oxide (eg, 50% with oxygen 50%). The nitrous oxide‐oxygen

TABLE 2 Safe start guidelines for helium PDR treatment

1. Anesthesia

a. No topical anesthesia

b. Oral sedation +/− intramuscular analgesia vs IV sedation vs

general anesthesia

c. Regional, labial, and peripheral “ring” blocks as indicated

d. Sequential tumescent infiltration of the treatment area(s)

2. General safety

a. Do not use helium PDR technology if implanted electrical

device present

b. Oral/IV sedation—discontinue supplemental oxygen during

helium plasma energy delivery

c. General or laryngeal mask anesthesia—reduce oxygen tension

in a gas mixture, ensure no ETT/LMA leak, and wrap external

part of the airway with a wet towel

d. Ensure activated or hot handpiece tip does not touch the

patient or anything flammable

e. Practice energy delivery technique—focus on treatment speed

and homogenous energy deposition

3. Cornea/eye protection

a. No metal corneal shields

b. For upper eyelid treatment—keep eyelids closed and apply

moist gauze over the lower portion of upper eyelids

c. For lower eyelid treatment—keep eyelids closed, apply moist

gauze over upper eyelids, and use a tongue blade to prevent

injury to eyelashes

4. First pass treatment

a. Sequentially treat each desired area after appropriately

tumesced

b. Device settings: 20%‐40% power, 4 L/min helium gas flow,

pulsing optional, and tip in the retracted position

c. Use appropriate techniques for helium plasma energy

deposition and “feathering” at the interface between treated

and nontreated tissue

5. Second pass treatment

a. Wipe away coagulated (desiccated) outer tissue layers after the

first pass

b. Device settings: 20%‐40% power, 4 L/min helium gas flow,

pulsing optional, and tip in the retracted position

c. Use appropriate techniques for helium plasma energy

deposition and “feathering” at the interface between treated

and nontreated tissue

Note: General safety considerations and treatment guidelines helium

plasma dermal resurfacing.

Abbreviations: ETT, endotracheal tube; IV, intravenous; LMA; laryngeal

mask airway; PDR, plasma dermal resurfacing.
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gas mixture should not be used during helium plasma energy delivery

due to fire risk. Although short‐term nitrous oxide exposure is con-

sidered to be safe in normal individuals, contraindications for nitrous

oxide use include medical conditions that would generally preclude

elective cosmetic procedures and prolonged exposure may cause

temporary bone marrow suppression.21 After the initial local an-

esthesia blocks, the tumescent solution may be infiltrated fully

throughout the face or sequentially infiltrated as treatment of

different facial regions progresses (eg, infiltrate forehead, then

periorbital region and nose, followed by right cheek and then left

cheek, and finally ending with the perioral area).

Suggestions for tumescent anesthesia solution included Klein's

solution and a lidocaine‐bupivicaine‐epinephrine solution. Klein's

solution is prepared by adding the following to 1 L of normal saline

(0.9% NaCl): 100mL 1% lidocaine 10mg/mL or 1000mg, 1 mL

1:1000 epinephrine 1mg/mL or 1mg, and 10mL 8.4% sodium bi-

carbonate or 10 mEq.22 Another option given was a lidocaine‐
bupivicaine‐epinephrine solution prepared as follows: 1:1 mixture of

1% lidocaine 10mg/mL containing 1 100 000 epinephrine and 0.5%

plain bupivacaine 5mg/mL that is then diluted 1:1 with normal saline

(0.9% NaCl) for final concentrations of 0.25% lidocaine, 0.125% bu-

pivicaine, and 1:400 000 epinephrine.

Total tumescent volumes used for full‐face treatment ranged

from 200 to 500 cc for Klein's solution and 75 to 100 cc for the dilute

lidocaine‐bupivicaine‐epinephrine solution with no suggestion that

greater or lesser volumes materially impacts comfort or outcomes.

Local anesthetic toxicity should never be an issue with local/tumes-

cent infiltration for a full‐face helium PDR treatment. Maximum

subcutaneous infiltration doses of lidocaine and bupivicaine should

not exceed 3 (plain lidocaine) to 6 (lidocaine‐containing

epinephrine) mg/kg and 2 (plain bupivacaine) to 2.5 (bupivacaine

containing epinephrine) mg/kg, respectively.23 Tumescent anesthesia

may be administered with an appropriate multihole cannula or 22‐ to
25‐gauge spinal needle.

While polished stainless steel metal shields are often used for

cornea/eye protection during ablative laser skin resurfacing proce-

dures, they should not be used with helium PDR treatment of the

periorbital region—a nonconducting material should be used with the

delivery of helium plasma RF energy to reduce the risk of cornea/eye

injury. Another alternative is to keep the eyes closed manually and

use folded moist 4 × 4 gauze over the closed eyes only leaving ex-

posed that upper eyelid skin tissue targeted for treatment

(Figure 1A). For the lower eyelids, a similar approach may be used,

but adding a wooden tongue blade held in place just below the

eyelashes (Figure 1B).

7 | DEVICE SETTINGS

The consensus panel currently recommends using a device power setting

of 20% to 40% with 4 L/min helium flow and continuous energy delivery

(although pulsing not formally recommended some panel members rou-

tinely employ slightly higher energy settings and also incorporate pulsing).

New users should consider using lower power settings until they are

comfortable with the technique. Lower power settings may also be de-

sirable when treating the periorbital area and areas where the skin may be

thinner and/or less vascular (eg, periphery of chin, forehead, jawline, and

temples).

Energy density calculations for helium PDR have been de-

termined based on treatment tip movement (velocity) of 1 cm/s over

F IGURE 1 A, Cornea/eye protection during periorbital helium PDR treatment. Treatment set up for right upper eyelid: the user holds upper

eyelid in a closed position with sterile saline moistened folded 4 × 4 gauze over the lower aspect of the eyelid and covering eyelashes. Assistant
retracts brow and lower forehead tissue superiorly to fully stretch out infra brow and upper eyelid skin. The user would then treat upper eyelid
tissue from lid crease inferiorly to just below brow superiorly. B, Cornea/eye protection during periorbital helium PDR treatment. Treatment set

up for right lower eyelid: the user holds upper eyelid in a closed position with sterile saline moistened folded 4 × 4 gauze. The user places a
wooden tongue blade just below the ciliary margin keeping eyelashes above and ensuring full contact of the edge of the tongue blade with the
skin. Assistant retracts cheek and lower eyelid tissue inferiorly to fully stretch out lower eyelid skin. The user would then treat lower eyelid

tissue from immediately adjacent tongue blades superiorly to inferiorly to just the desired inferior extent of treatment. PDR, plasma dermal
resurfacing
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the tissue.4 An inverse relationship exists between treatment tip

velocity and energy density—treating the tissue too slowly may in-

crease the risk of complications, while treating the tissue too quickly

may reduce treatment effectiveness. Users can easily gauge treat-

ment tip velocity during helium PDR treatments by using a cen-

timeter ruler and recording video during linear energy deposition

over a set distance (eg, 5 cm); dividing the linear treatment distance

by the time needed to cover this distance determines treatment tip

velocity. In general, it may not be advantageous to slow treatment tip

velocity too much below 1 cm/s. While no formal recommendation

regarding the use of pulsing was made by the consensus panel, at this

time, some users are incorporating this additional variable into their

treatment paradigms. Compared to no pulsing, that is, continuous

energy deposition, implementing equal pulsing on and pulsing off

parameters (eg, 20ms on and 20ms off) will reduce energy density

by 50%. Increasing pulsing on time vs pulsing off time will in-

crementally bring energy density back up closer to that without

pulsing. So, decreasing treatment tip velocity below 1 cm/s and im-

plementing pulsing have opposite effects on energy density that

could potentially be canceled with no net change.

As users become more comfortable with helium PDR treat-

ment, the choice of treatment parameters for various skin con-

ditions and treatment goals will become second nature. The

consensus panel again recommends that new users adopt a con-

servative approach to the treatment of the periorbital area and

peripheral transition zones.

8 | ENERGY APPLICATION/DEPOSITION

The consensus panel recommends linear nonoverlapping unidirectional

treatment passes (Figure 2) with appropriate treatment parameters and

tip velocity to result in even coagulation of superficial skin layers and a

uniform white frosted appearance after the initial pass. Desiccated tissue

F IGURE 2 Proper helium plasma
application pattern. Examples of proper (green

lines) and improper (red lines) helium plasma
dermal resurfacing energy application
patterns. Following these guidelines is

suggested to avoid the potential for
undesirable increases in energy density at
the ends of treatment rows
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should be wiped away between the initial and second pass if more than

one pass is planned. While the method of energy application/deposition

should be the same for the second‐pass skin tissue, interaction is different

from the initial pass with a temporary white blanching of tissue and no

well‐defined linear markings visible. Concurrent treatment with other fa-

cial rejuvenation procedures appears to be safe but treatment should be

avoided or significantly moderated over areas of superficial skin tissue

undermining.

While handpiece movement (tip velocity) should be reasonably

consistent, treatment tip to skin surface distance does not affect

energy density significantly, that is, within the range of RF device to

skin surface coupling there is no significant increase or decrease in

energy density as the treatment tip moves closer to or farther away

from the skin surface. Movement of the treatment tip is far enough

away from the skin surface such that it is beyond the maximum RF

coupling distance will sever the RF bridge and eliminate any effect on

the skin.

With appropriate technique and device settings, the initial pass

will result in a light white frosting of the tissue, and the treatment

lines will have a consistent width of approximately 3 mm. If darker

brownish spots are observed, treatment speed may be too slow such

that focal increases in energy density and charring occur; if observed

treatment speed should be increased. Uneven frosting of the tissue

and treatment lines that are thin or that vary in width may also occur

if treatment speed is too fast or inconsistent, respectively. Skip zones

with untreated tissue between treatment lines are another indication

of nonhomogenous energy delivery. If observed, treatment speed

should be reduced to obtain the desired even white frosting of the

tissue and consistent treatment line width. Slow treatment speeds

may increase the risk of adverse events related to excessive energy

density (eg, delayed wound healing and hypertrophic scarring). Fast

treatment speeds may result in inconsistent treatment results and

decreased likelihood of meeting treatment goals.

Three helium PDR treatment paradigms are possible: single pass,

multipass, and a mixture of single and multipass. Single‐pass treat-

ment is similar to that of the predicate nitrogen PSR technology,

where the desiccated outer layers of skin should be left in place

during healing.6 As the “old” treated skin desquamates the newly

regenerated pink, “new” skin becomes apparent. For multipass

treatment, the desiccated outer skin tissue layers from the first pass

should be removed by wiping with gentle pressure using saline‐
soaked gauze pads before proceeding with the second treatment

pass. After removal of all desiccated tissue, a dry gauze pad should be

used to dry the tissue thoroughly before proceeding with treatment.

During the second‐pass linear treatment, lines may not be visible

and no frosting from extensive coagulation of epidermal tissue oc-

curs; instead, the user should expect a pale appearance or blanching

of the tissue in addition to the visible contraction of the tissue during

treatment. No wiping of the treated tissue surface is necessary after

the second pass. Although the second pass may be performed with a

perpendicular orientation to the first pass, it is not necessary. It is

important, however, to use the proper application pattern during the

second and any additional treatment passes; after completing

one treatment line, the next treatment line should begin adjacent to

the starting point of the previous treatment line. Special care should

be taken not to overlap treatment lines but also to avoid gaps be-

tween treatment lines (Figure 2).

The panel also provided the following pearls of experience re-

lated to helium PDR treatment. With the treatment of the eyelids,

very significant improvement typically results from a single pass;

additional tissue contraction will result from an additional pass. Deep

glabellar furrows may respond favorably to multipass treatment but

typically not from single‐pass treatment. Optimum improvement of

deep cheek rhytids and skin laxity may require two passes. Similarly,

deep lip and perioral lines require more aggressive treatment with

two or more passes and with treatment parameters that increase

energy density. Atrophic, elongated lobules may respond quite well

to lower power (eg, 20%) multipass (eg, four passes) treatment.

Transition zone “feathering” (see further description following) is

important to the minimize risk of inadvertent energy density‐related
complications in areas where the skin is thinner and/or may be less

vascular (eg, temples, caudal border of the mandible to the neck).

Some members of the panel had experience and were comfor-

table with concurrent helium PDR treatment and various facial re-

juvenation procedures. As with laser skin resurfacing24 and the

nitrogen plasma‐based predicate device,25 helium PDR may be safely

performed concurrently with a browlift and facelift procedures. De-

pending on the depth and extent of tissue undermining of the mid‐
and lower facial tissue during facelift procedures, both power and

depth of treatment should be limited (eg, <30% power and single

pass only) over the facelift flaps. Treatment of the perioral area

where no undermining is present can be done more aggressively as

needed to address lip lines and peri‐oral wrinkles. The panel re-

commended against concurrent treatment with injectables including

neuromodulators, fillers, and fat grafting unless performed in areas

that are not undergoing helium PDR (eg, upper facial injectables with

perioral helium PDR treatment).

9 | POSTTREATMENT HEALING REGIMEN

The consensus panel recommends careful attention to posttreatment

healing instructions that include head elevation until any initial in-

flammatory edema subsides, occlusive balm applied to the treated skin,

vinegar soaks and tepid to cool showers multiple times each day, and

transitioning to a light moisturizer after re‐epithelialization is complete.

Patient‐healing responses to helium PDR treatment vary and

should be carefully monitored by the treating physician and his/her

clinical staff. Depth of treatment will be affected by skin impedance

and thickness, power, treatment speed, pulsing, and a number of

passes. While the number of days required for complete re‐
epithelialization may take longer with deeper treatments, single‐pass
treatment at a lower power level (eg, 20%) should be achieved within

10 days after treatment.6 Although pretreatments with either topical

tretinoin 0.1% cream26 or tripeptide/hexapeptide19 are thought to be

beneficial for expediting re‐epithelialization after full‐field ablative
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laser and ablative fractional CO2 laser resurfacing, it is not yet clear

whether these pretreatment skin preconditioning regimes have si-

milar effects after helium PDR. And while use of tripeptide/

hexapeptide immediately after ablative or nonablative fractional la-

ser resurfacing does appear to improve healing,27‐29 similar studies

supporting the use of tripeptide/hexapeptide immediately after

full‐field deep laser skin resurfacing are lacking and the consensus

panel does not currently recommend the use of tripeptide/hex-

apeptide during the initial recovery period (before re‐
epithelialization) following helium PDR. Some areas of the skin ty-

pically heal faster than others, even within the same treatment re-

gion of the face. As healing progresses, it is permissible to transition

to the use of a light moisturizer for areas that are re‐epithelialized
while continuing use of the occlusive ointment (eg, Aquaphor Healing

Ointment; Beiersdorf AG, Hamburg, Germany) over focal areas that

are continuing to heal.

Most patients experience pruritis during initial healing that is

improved with the use of dilute white vinegar soaks multiple times

each day (eg, as much as every several hours) for 20 to 30minutes

each time. To make a vinegar‐water soak, fill a clean bowl with cold

tap water and a few ice cubes and one tablespoon of white vinegar

for every cup of water. Clean 4 × 4 gauze are wetted with the dilute

white vinegar solution and then applied to the treated areas of

the face; wetted gauze should be replaced with new wet gauze be-

fore they dry (alternatively, the dilute white vinegar solution may be

repeatedly dripped over the gauze). The soak should not sting—if so,

make sure that the recipe was followed properly and that the white

vinegar component is not more than called for. Make sure the dilute

white vinegar solution stays chilled and replace when warm. Latex or

latex‐free gloves should be worn during application of vinegar soaks

and occlusive dressing application. More significant pruritis may re-

quire the addition of an oral H1 receptor antagonist (eg, hydroxyzine

25mg per oral q12 hours) and, if severe, patients may be advised to

wear mittens or socks over their hands during sleep to prevent un-

intended secondary wounding.

During the posttreatment phase, treating physicians should be

alerted to any unexplained pain or burning sensations, any erosion or

deep ulceration of the treated skin, pain or tenderness in the treat-

ment area, and any systemic flu‐like symptoms (eg, fever, chills,

headache, myalgia, nausea, vomiting, and malaise). While treating

physicians should strive to deliver homogenous treatments wherein

tissues are treated uniformly, focal areas with deeper effect may

occur following treatment if the energy density delivered to the

tissue inadvertently exceeds the threshold for normal tissue repair.

While initial wound healing may be complete within 10 days, more

time may be required with deeper treatment with these areas taking

as long as more than 2 weeks for full re‐epithelialization. After initial
healing (or even if a few small areas are continuing to heal), patients

may use a mineral‐based camouflage and/or tinted sunblock to conceal

erythema and protect from UV radiation. Several on the consensus

panel suggested relatively early use (after initial re‐epithelialization) of
a proprietary tripeptide/hexapeptide combination (TriHex Technology

in Alastin Skin Nectar; Alastin Skincare, Inc) to help reduce

inflammation and redness as well as promote efficient neocollagenesis

and neoelastogenesis. Recognizing the potential for postlaser skin

hypersensitivity,30 the consensus panel specifically recommended the

use of physical UVA/B blocking sunscreens (eg, titanium dioxide‐ and/
or zinc oxide‐containing) rather than products with potentially irri-

tating ingredients (eg, avo/oxybenzone, various antioxidants) as well as

avoiding topicals containing alpha‐ and beta‐hydroxy acids and retinols

until at least several months after initial healing. Similarly, they re-

commended avoiding facial skin‐care treatments that are abrasive for

at least 3 months after initial healing.

Digital photographs should be captured at the various stages of

the healing process as well as pretreatment and 1‐, 3‐, and 6‐months

posttreatment. Photodocumentation of the subject's progress during

healing can be a valuable tool to gauge progress and assess response

to modifications of the posttreatment healing regimen.

10 | AVOIDANCE AND MANAGEMENT OF
COMPLICATIONS AND SIDE EFFECTS

The consensus panel recommends vigilance on the part of the treating

physician and his/her staff to identify and respond to any potential

complications or side effects with appropriate timeliness.

It is the consensus panel's experience that the most commonly

encountered side effects following helium PDR include initial acute

posttreatment edema and pruritis, prolonged erythema lasting sev-

eral months or longer, milia formation, and PIH. Less common side

effects include delayed wound healing in focal areas requiring 2 or

more weeks for re‐epithelialization and telangiectasia formation.

Complications that have been encountered by the consensus

panel include hypertrophic scarring, exacerbation of acne, reactiva-

tion of latent herpes simplex, and hypopigmentation. Any of the side

effects and complications may occur after an appropriately con-

ducted treatment and with appropriate compliance with the post-

treatment healing regimen.

While postlaser erythema may be partially mitigated with dual‐
wavelength phototherapy31 or temporarily reduced with topical al-

pha adrenergics (eg, brimonidine tartrate 0.33% gel and oxymeta-

zoline hydrochloride 1% cream) gradual incremental reduction of

erythema intensity toward baseline is expected within 3 to 6 months

even without adjunctive treatment.32 Milia formation may occur as a

result of disruption of follicular units during treatment, aberrant

follicular re‐epithelialization during healing, and may be compounded

with the use of occlusive moisturizers.33 Use of enzymatic cleansers

may help us to alleviate milia formation although unresponsive milia

may require gentle debridement. PIH may become evident as soon as

4 to 6 weeks after treatment. While avoiding early treatment with

hydroquinone may be desirable, some members of the consensus

panel have successfully used a proprietary hydroquinone‐free topical

containing tranexamic acid and phenylethyl resorcinol (Lytera 2.0

Pigment Correcting Serum; SkinMedica Inc, An Allergan Company,

Carlsbad). Prolonged wound healing may require the continuation of

a topical occlusive ointment or topical silver sulfadiazine for focal
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areas with superficial dry crusts. Wounds that remain open and moist

may benefit from allograft or xenograft (eg, Cytal Wound Matrix

1‐Layer; ACell, Columbia, MD) sheets. Telangiectasias may appear

with robust neovascularization during the inflammatory phase of

wound healing. Telangiectasias generally respond well to treatment

with lasers of appropriate wavelengths.

Reactivation of latent herpes simplex is typically relatively easily

managed with appropriate oral and topical medications; more severe

cases that seem to be worsening despite oral and topical medications

may also require intravenous antiviral therapy, infectious disease

evaluation, and hospitalization.13 Any involvement of the conjunctiva

(palpebral or scleral) should also prompt immediate evaluation by an

ophthalmologist. Although often self‐limited exacerbation of acne

(transient acneiform eruption) may require adjustment to a less oc-

clusive (noncomedogenic) topical as well as oral antibiotic therapy.33

Relative hypopigmentation may occur immediately after laser skin

resurfacing treatments that remove accumulated melanin in treated

skin that is juxtaposed to darker nontreated skin—the condition is

generally temporary with more superficial laser treatments. Perma-

nent hypopigmentation appears several to many months after laser

skin resurfacing and is more likely with deeper and more aggressive

treatments (eg, higher power, multiple passes) in subjects with more

extensive pretreatment rhytidosis and darker skin tones and in those

who realize a greater degree of improvement in rhytidosis.34‐36 Al-

though the precise etiology of postlaser resurfacing hypopigmentation

is unknown, it has been suggested that a decrease in melanocyte

number, decrease in melanosome synthesis, or impairment of mela-

nosome transfer may be causal.37 Although complete normalization of

severe laser‐induced hypopigmentation is not possible, presently

several groups have reported improvement with ablative and non-

ablative fractional laser treatment protocols.38,39

Hypertrophic scarring is more likely in subjects that are known

keloid scar formers and in treatment areas where the skin tissue is

thin and/or less vascular (eg, lower eyelid, lower margin of mandible

and chin, especially after facelift surgery wherein neck skin has been

transposed to and/or above the jawline)—caution is advised

when treating these subjects and potentially more permissive skin

tissues.40,41 Hypertrophic scarring may occur following treatment

wherein the energy density delivered to the tissue inadvertently

exceeds the threshold for normal tissue repair. While a single pass

may be adequate for the treatment of the eyelids, a second pass may

be warranted in cases with more significant dermatochalasis and

tissue laxity.

“Feathering” in the traditional sense with respect to laser skin

resurfacing wherein the surface effect can be reduced significantly by

moving the handpiece farther away from the tissue (increasing the

spot size) cannot be performed with helium PDR. If the handpiece is

moved beyond the maximum RF coupling distance, no tissue effect

will occur. So “feathering” with helium PDR can be accomplished via

lowering the power setting, increasing treatment speed, or im-

plementation of pulsing; more than one of these treatment para-

meters may be altered at the same time. In addition, the RF bridge

should be intentionally severed before moving beyond the transition

zone onto tissue that is not designated for treatment.

If hypertrophic scarring occurs and remains untreated permanent

scarring may result. Hypertrophic scars may respond to intralesional

steroid (eg, triamcinolone) or antimetabolite (eg, 5‐fluorouracil) therapy
as well as topical silicone preparations (eg, gels or sheets).

Caution should be exercised when treating the periorbital area in

subjects with pre‐existing lagophthalmos, prior upper or lower eyelid

blepharoplasty, lower eyelid malposition, significant lateral canthal,

and lower eyelid laxity and xerophthalmia. Treatment of the upper

eyelid area should be avoided if lagophthalmos is present. Con-

servative treatment is advisable in subjects that have undergone

prior upper or lower eyelid surgery and where additional tightening

may seem likely to cause lagophthamos or lower eyelid malposition.

Pretreatment or concurrent correction of lower eyelid malposition or

lateral canthal laxity may prevent worsening or development of

lower eyelid malposition related to skin tissue contraction from he-

lium PDR treatment. Subjects with dry eye syndrome should not

undergo aggressive periorbital helium PDR treatment.

F IGURE 3 A, Full‐face helium plasma dermal resurfacing. B,
Perioral close‐up. Left, before treatment. Right, 6 weeks after full‐
face helium plasma dermal resurfacing. Treatment parameters for

first pass included full‐face treatment at 20% power, 4 L/min helium
gas flow, and 20ms on and 20ms off pulsing. After wiping away
desiccated surface tissue, a second pass (40% power, 4 L/min helium

flow, and 20ms on and 20ms off pulsing) was made over the glabella,
upper eyelids, and perioral areas. Notice (1) improvement of medial
brow position with greater visibility of upper eyelids; (2)

improvement of lip lines and perioral folds; (3) continuing erythema
of areas where the skin is thin and/or a second pass was made; and
(4) residual focal dyschromia in the cheek areas where treatment

depth was limited by a single treatment pass
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11 | CONSENSUS GUIDELINES SUMMARY

Helium PDR treatment indications, contraindications, pretreatment

and safety considerations, posttreatment healing regimen, and side

effects and complications are similar to those for ablative laser skin

resurfacing. The presence of an implantable pacemaker is a unique

contraindication for the new helium plasma‐based technology due to

the requirement for patient grounding for effective RF tissue cou-

pling. Although the use of topical anesthetic is optional for ablative

laser skin resurfacing, topical anesthesia should not be used with

helium PDR due to its impact on skin surface impedance and energy

absorption. Treatment technique for helium PDR's bimodal energy

deposition differs from both the predicate nitrogen PSR technology

and ablative laser skin resurfacing; the helium PDR treatment tip

must be held close enough to the skin to maintain the integrity of the

RF bridge and tissue coupling and the treatment is dynamic with

continuous movement of the handpiece over the tissue at an ap-

propriate speed. While the concept of “feathering” is applicable, it is

accomplished in a very different manner than with ablative lasers.

Initial appearance and healing after single‐pass helium PDR are

similar to that of the predicate nitrogen PSR treatment with initial

frosting or darkening of desiccated outer skin layers that remain

intact as a natural biological dressing during initial healing. Initial

appearance and healing after double‐or multipass helium PDR are

similar to deep ablative laser skin resurfacing. Continued improve-

ment may occur for at least 3 to 6 months after helium PDR with

gradual additional skin texture changes that in some cases are very

easily discernible upon the comparison of pre‐ and posttreatment

photographs.

The new helium PDR technology offers the potential for very

substantial skin tissue contraction and tightening (Figures 3 and 4) on

a platform that also performs basic monopolar and bipolar cautery

functions and that with a different handpiece also enables significant

subdermal tissue contraction.
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