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A Randomized Trial to Determine the Influence of laser
Therapy, Monopolar Radiofrequency Treatment, and Intense
Pulsed light Therapy Administered Immediately after
Hyaluronic Acid Gel Implantation
MITCHEL P. GOLDMAN, MD,* TINA S. ALSTER, MD,t AND ROBERT WEISS, MDt

BACKGROUND Hyaluronic acid-based dermal fillers, such as hyaluronic acid gel (Restylane, Q-Medical
AB, Uppsala, Sweden), are widely used for tissue augmentation of the nasolabial folds. Additional
dermatologic treatments using infrared light, radiofrequency (RF), and intense pulsed light (IPL) are also
important tools for facial rejuvenation. This study was designed to evaluate whether these therapies
could be safely administered immediately after hyaluronic acid gel treatment without compromising the
effect of the dermal filler.

OBJECTIVE The objective of this study was to confirm or refute any possible subtractive effects of
augmentation of the nasolabial folds when followed by 1,320-nm Nd:YAG laser, 1,450-nm diode laser,
monopolar RF, and/or IPL treatments.

METHODS Thirty-six patients with prominent nasolabial folds were treated with hyaluronic acid gel
implantation on one side of the face and hyaluronic acid gel followed by one ofthe nonablative laser/RF/
IPL therapies on the contralateral side of the face.

RESULTS There were no statistically significant differences between wrinkle severity or global aes-
thetic scores for hyaluronic acid gel implantation alone and hyaluronic acid gel with laser/RF/IPL treat-
ment at any time point. In a small sample, histologic changes were not apparent after laser/RF/IPL
treatment.

CONCLUSIONS Based on this small pilot study, laser, RF, and IPL treatments can safely be administered
immediately after hyaluronic acid gel implantation without reduction in overall clinical effect.

Medicis provided the material used in this study. Mitchel P. Goldman, MD, Tina Alster, MD, and Robert Weiss,
MD, received financial support to conduct this study.

a natural polysaccharide that occurs as an important
structural element in the skin and subcutaneous and
connective tissues as well as in synovial tissue and
fluid. HA gel is popular and widely used due to its
ease of administration and storage, relative lack of
hypersensitivity reactions and other side effects, and
patient satisfaction with product efficacy, duration of
action, and natural tissue integration.

Hyaluronic acid (HA) gel, commercially availa-
ble as Restylane (Q-Medical AB, Uppsala,

Sweden), is a transparent, viscous formulation com-
posed of HA generated by Streptococcus species of
bacteria, chemically cross-linked with BDDE, stabil-
ized and suspended in phosphate-buffered saline at a
pH value of 7 and a concentration of 20 mglmL. HA
gel is approved by the United States Federal Drug
Administra tion for inj ection into the mid to deep
dermis for correction of moderate to severe facial
wrinkles and folds (such as nasolabial folds).1,2 HA is

The 1,320-nm Nd:YAG (Cool'Touch, New Star
Lasers, Rosemont, CA)3 and 1,450-nm diode
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",
(SmoothBeam, Candela Laser, Wayland, MA)4 lasers
each emit infrared light to promote dermal collagen
synthesis. Monopolar radiofrequency (RF) treatment
(ThermaCool TC, Thermage, San Jose, CA)5 is used
for facial skin tightening. Intense pulsed light (IPL;
Lumenis One, Lumenis, Santa Clara, CA)6 therapy is
a light-based modality utilizing broad-spectrum
visible and infrared light to treat cutaneous pig-
mentation and vascular anomalies seen in chronic-
ally sun-damaged skin. Treatments with these
technologies have proved beneficial in the improve-
ment of rhytides and atrophic scars, thereby ren-
dering them important tools in the armamentarium
for facial rejuvenation.

Frequently, patients are assessed to be appropriate
candidates for some or all of these treatments and
desire their concomitant use for facial rejuvenation.
Anecdotal reports allege that use of laserllight/RF
devices after injection of filling substances might
substan~ially reduce the effect of the fillers and/or
lead to rapid degradation of the filling substances. It
has thus become common practice that when both
HA gel implantation and laser therapy are used on
the same patient, most caregivers will administer the
laser therapy before injection of HA gel. Alterna-
tively, laser therapy is often administered several
days after HA gel implantation.

The apprehension regarding concomitant adminis-
tration of HA gel and laserllight/RF treatment is not
supported by documented research. It is largely
based on the unconfirmed fear of denaturation or
distortion of the implant material through heat
generated in the dermis by the laser/light/Rf devices.
Of interest, although the package label recommends
that HA gel be stored at a temperature of 2 to 25°C,
it is known to withstand much higher temperatures.
In fact, the product is sterilized at a temperature of
approximately 120°e. It is known that the dermis is
heated to approximately 65°C during 1,320-nm
Nd:YAG laser treatment, thereby indicating that la-
ser therapy may be safely administered immediately
after HA gel treatment without compromising its
effect. This study was designed to confirm this hy-
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pothesis and document with certainty the short- and
long-term effect of application of popular laser/light/
RF treatments in HA gel implantation sites.

Materials and Methods

The study was performed in accordance with the
ethical guidelines of the 1975 Declaration of Helsinki
as reflected in approval by the institution's human
research review committee. A total of 36 patients (33
nonpregnant, nonlactating women and 3 men, ages
30-70 years, mean 50 ± 10 years) with baseline bi-
lateral and symmetrical nasolabial folds that were
evaluated as being potentially amenable to improve-
ment through tissue augmentation were enrolled at
three investigational sites (12 patients per site). Use of
topical retinoids, hydroquinone, medicated cleansers,
or steroids within the preceding 2 weeks; application
of IPL, laser, or other light-based treatment of the face
within the preceding 4 weeks; soft tissue augmenta-
tion of the nasolabial folds within the preceding 6
months; or face-lift or other skin-tightening surgery
within the preceding 12 months before study enroll-
ment and during the study treatment period were
prohibited. Patients were predominantly Caucasian
(92 %). All patients provided written informed con-
sent before study initiation.

The study employed a randomized, evaluator-blind
design. An unblinded treating investigator (MPG, TA,
RW, or M. Ehrlich, MD) administered HA gel to each
nasolabial fold and bilateral postauricular regions,
followed immediately by administration of one of the
following treatments to a randomly selected nasola-
bial fold and ipsilateral postauricular region:

• 1,320-nm Nd:YAG laser (CooITouch, New Star
Lasers)-14 to 16J/cm2, cooling 15ms before,
10 ms during, 15 ms after; or 16 to 17 j/cm", 10 ms
before, 5 ms during, and 10 ms after; two passes;
skin temperature 45°C

• 1,450-nm diode laser (SmoothBeam, Candela La-
ser)-6-mm spot, 12 to 14 J/cm2 energy density
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TABLE1. 'S~\lerity Rating Scale' ,

Score Description

5 Extreme: Extremely deep and long folds: detrimental to facial appearance. 2- to 4-mm visible V-shaped
fold when stretched. Unlikely to have satisfactory correction with injectable -rnplant alone.

, 4 Severe: Very long and deep folds; prominent facial feature. Lessthan 2-mm visible fold when stretched.
Significant improvement is expected from injectable implant.

3 Moderate: Moderately deep folds; clear facial feature visible at normal appearance but not when
stretched. Excellent correction is expected from injectable implant.

2 Mild: Shallow but visible fold with a slight indentation; minor facial feature. Implant is expected to
produce a slight improvement in appearance.

Absent: no visible fold; continuous skin line.

• Monopolar RF treatment (Therrnagej-c-Ly-cm"
tip, 73 to 85 Jlcm2 energy density

• IPL therapy (Lumenis One, Lumenis)-560-nm
cutoff filter, 16 to 18]/cm2

, double pulse 3 to 4ms
with 10- to 20-ms delay

Thus, one side of the face was treated with HA
gel alone ,and the contralateral side received
concomitant HA gel implantation with one of
the above treatments. All treatments were
administered according to each device's respective
protocol.

An evaluator blinded to treatment protocol specifics
performed clinical assessments before treatment
(Day 0) and 14, 28, and 56 days after Treatment 1.
Patients also performed self-evaluations of the de-
gree of improvement of both nasolabial folds at each
follow-up visit. At Postoperative Day 14, an addi-
tiona 1 laser, RF, or IPL treatment using the same
treatment parameters was delivered to the postaur-
icular region in which concomitant HA gel im-
plantation and laser/RF/IPL treatment was
performed on Visit 1.

The postauricular area was chosen as the best
area for retrieval of cutaneous biopsies without
significant cosmetic detriment to the patient.
Skin biopsies were performed on the bilateral
postauricular regions-at Postoperative Days 0, 14,
and 28 in every patient in order to evaluate the
histologic effect of each laser (two different
wavelengths: 1,320 and 1,450 nm), RF, or

IPL therapy. These were interpreted by a
board-certified dermatopathologist blinded to
study protocol.

Evaluations

Independent clinical efficacy evaluations were con-
ducted by the unblinded treating investigator before
the initial treatment and by the blinded evaluator at
all preoperative and postoperative visits using the
Severity Rating Scale' (Table 1). Each nasolabial fold
(left and right) was rated separately. Patients self-
assessed their improvement at each posttreatment
visit (Days 14, 28, and 56) using the Global Aes-
thetic Improvement Scale (Table 2). Adverse events
were assessed at all posttreatment visits for severity
and relationship to the implant and/or device.

Results

Three of the 36 patients did not complete the study
(2 were lost to follow-up and 1 withdrew consent).
Of these, 1 patient discontinued from the'HA plus
IPL group and 2 patients discontinued from the
1,320-nm Nd:YAG laser group.

,TABLE 2. Global Aesthetic Improvement Scale

Score Description

4
3
2
1
o

Very much improved
Much improved
Improved
No change
Worse
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TABLE 4. Mean Severity Rating Scores for Each Separate Treatment*

LASER, RF, AND [PL THERAPY AFTER HA GEL

TABLE 3. Severity Rating by Blinded Evaluator*

Visit
HA gel plus laser}
RF, or IPL HA gel

3.14 ± 0.68 (3)
2.12 ± 0.84 (2)
2.06 ± 0.89 (2)
2.30 ± 0.88 (2)

3.19 ± 0.58 (3)
2.03 ± 0.76 (2)
2.15 ± 0.86 (2)
2.33 ± 0.82 (2)

Day 0 (n=36)
Day 14 (n=34)
Day 28 (n = 34)
Day 56 (n=33)

"Data are reported as mean ± SO (median). Severity Rating
Scale: 1 = absent; 2 = mild; 3 = moderate; 4 = severe; 5 = extreme.
t1,320-nm Nd:YAG laser and 1,450-nm diode laser. 0.5
HA, hyaluronic acid.

Clinical Evaluation

There was no statistically significant difference
in wrinkle severity scores in those areas
treated with HA alone and those treated
with concomitant HNlaser/RF/IPL (Table 3).
Mean scores were lowest at Posttreatment
Days 14 and 28, with almost identical (slightly
increased) mean scores at Posttreatment
Day 56 (Figure 1). The breakdown of the
mean severity ratings for HA gel alone
and HA gel plus each nonablative treatment
is provided in Table 4.

Patients rated the global aesthetic improvement
of their wrinkles similarly between the two facial
halves (Table 5). Mean patient global aesthetic
improvement scores were more variable than the
investigator severity rating scores, but differences
between treatments were not statistically significant.
The greatest improvement was assessed at Post-
treatment Day 28, with reduction at Posttreatment
Day 56 (Figure 2).

3.5 n~----:-;m~~~-;============~
3

oHA Gel+ Laser/RF/IPL
----"""---==-j • HA Gel

2.5

2

1.5

o
Day 0 Day 28 Day 56Day 14

Figure 1. Evaluating investigator's mean severity rating
measurements at each visit. Severity Rating Scale: 1= ab-
sent; 2 = mild; 3 = moderate; 4 = severe; 5 = extreme.

Wrinkle severity scores as assessed by the
evaluating investigators improved in comparable
amounts between the HA gel only sites and the
combination HNlaserlRF/IPL sites (Table 6).
Most patients improved by 1 point from baseline
through Posttreatment Day 56. There was no
statistically significant difference between treatments
at any time point.

Histologic Evaluation

Cutaneous biopsies were independently analyzed
for histomorphologic impact of the laserlRFIIPL
treatments on the HA gel implants by a
board-certified dermatopathologist blinded to the
study specifics. Detectable HA gel implants,
evidenced as discrete foci of amorphous pale
blue-gray material, tended to reside exclusively in
the deep dermis and/or subcutis. Such foci of

HA gel plus 1,450-nm HA gel HA gel HA gel plus
Visit HAgel diode laser plus IPL plus RF 1,320-nmNd:YAG laser

Day 0 36 (3.19 ± 0.58) 6 (3.5 ± 1.05) 12 (3.33 ± 0.49) 3 (2.67 ± 0.58) 15 (2.93 ± 0.59)
Day 14 34 (2.03 ± 0.76) 6(2.83±1.17) 11 (1.91 ± 0.70) 3 (2.33 ± 0.58) 14 (1.93 ± 0.73)
Day 28 34 (2.15 ± 0.86) 6 (2.83 ± 1.17) 11 (1.64±0.81) 3 (2.33 ± 0.58) 14 (2.00 ± 0.68)
Day 56 33 (2.33 ± 0.82) 6 (3.00 ± 1.41) 11 (2.18 ± 0.75) 3 (2.33 ± 0.58) 13 (2.08 ± 0.64)

"Data are reported as number (mean ± SO).
HA, hyaluronic acid; IPL, intense pulsed light; RF, radiofrequency.
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Visit HA gel plus teser) RF, or IPL

TABLE 5. Patient's Global Aesthetic Improvement*

HA Gel Between-treatment p value

Day 14 (n=34)
Day 28 (n=34)
Day 56 (n=34)

2.61 ± 0.97 (3)
2.82 ± 0.90 (3)
2.45 ± 0.97 (2)

2.67 ± 0.92 (3)
2.71 ± 0.94 (3)
2.39 ± 0.93 (2)

.5717

.3!334

.4880

"Data are reported as mean ± SD (median). Global Aesthetic Improvement Rating Scale: 0 =worse; 1= no change; 2 = improved; 3 = much
improved; 4=very much improved.
11,320-nm Nd:YAG laser and 1,450-nm diode laser.
HA, hyaluronic acid; IPL, intense pulsed light; RF, radiofrequency.

HA gel that were acceptable for histomorphologic
analysis, however, were detectable in only 14 of 61
biopsies (8.6%). To determine why this was the case,
samples were subclassified as follows: 1 = samples
representing only part of the dermal layer;
2 = samples representing full-thickness dermis but
without significant representation of subcutaneous
fat; 3 = acceptable biopsies that adequately repre-
sented the epidermal, dermal, and subcutaneous
layers. The following distribution was found among
these three categories: 1-40.5%,2-47.1 %, and
3-12.4%. The percentage of samples that revealed
no HA gel (A), trace HA gel (B) (unsuitable for
histomorphology), and acceptable deposits (C) was
also determined. The distribution was as follows:
A-84.5%, B-7%, and C-8.6%.

Although the ability to extrapolate information from
the small numbers of samples exhibiting acceptable
HA gel representation was less than ideal, the fol-

2.9

2.8

2.7

2.6

2.5

2.4

2.3

2.2

2.1
Day 14 Day 28 Day 56

Figure2. Patient's mean global aesthetic improvement at
each visit. Global Aesthetic Improvement Rating Scale:
o =worse; 1= no change; 2 = improved; 3 = much improved;
4=very much improved.

lowing was noted. Of the 8.6% of specimens in
which implants were detectable, six were from laser-
treated sites and eight were from non-laser-treated
sites. Although no single patient had acceptable HA
gel represented from both sites, it was observed that
the HA gel was qualitatively and quantitatively in-
distinguishable among patients and between laser-
treated and untreated sites (even within the second
and third follow-up biopsies). Accordingly, although
the sample size is limited and there existed a number
of potentially confounding variables, there was no
evidence of HA gel implant disruption or modifica-
tion in any of the sites treated with concomitant laser/
RFIIPL therapy. This assessment is based primarily
on 1,320-nm Nd:YAG laser and IPL treatments. The
histologic material from the contributors using the
1,450-nm diode laser and RF device were largely
unsatisfactory for analysis due to the technical inad-
equacies in the biopsies, as noted above.

Adverse Events

There were six adverse events reported during this
study. Two of these, a serious adverse event of my-
ocardial infarction (of moderate intensity) and a
nonserious event of anemia (of mild intensity), were
considered unrelated to the study. Three adverse
experiences (herpes simplex virus reactivation on the
upper lip, mild erythema after IPL, and bruising)
were probably related to the study and were of mild
intensity. Another adverse experience (palpable
cheek lump) possibly related to study treatment was
also of mild intensity. The subject with bruising did
not receive treatment on Day 14, but completed the
rest of the study.
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TABLE 6. Blinded Evaluator's Severity Rating Scale": Point Change from Baseline

Visit

Day 14 Day 28 Day 56

HA gel plus HA gel/plus HA gel/plus
laser! RF/IPL HA gel laser! RF/IPL HA gel lasert/RF/IPL HA gel

Change from baseline (n =34) (n =34) (n =34) (n =34) (n =33) (n =33)

-1 0 0 1 0 1 1
0 8 2 5 5 9 5
1 20 26 19 21 18 24
2 4 5 8 8 4 2
3 2 1 1 0 1 1
Mean ± SD 1.00 ± 0.78 1.15 ± 0.56 1.09 ± 0.79 1.09 ± 0.62 0.85 ± 0.80 0.91 ± 0.68
Between-treatment p value .1337 .9999 .5354

monopolar RF heating with five commonly injected
dermal fillers (including HA gel) were examined in a
juvenile pig model over a period of 4 months.f The
results of this study suggest that multiple passes of
monopolar RF treatment directly over filler-injected
skin does not promote immediate adverse tissue re-
sponses nor does it adversely affect the residence
time of the various fillers. Additionally, fillers were
examined histologically 5 days, 2 weeks, or 1 month
after treatment." Skin biopsy specimens were scored
for inflammatory response, foreign body response,
and fibrosis to assess the effect of treatment on early
filler processes, such as inflammation and encapsu-
lation. RF treatment resulted in statistically signifi-
cant increases in the inflammatory, foreign body, and
fibrotic responses associated with the filler substan-
ces, but no immediate thermal effect of RF treatment
was observed.

'Severity Rating Scale: 1 = absent; 2 = mild; 3 = moderate; 4 = severe; 5 = extreme.
t1,320-nm Nd:YAG laser and 1,450-nm diode laser.
HA, hyaluronic acid; IPL, intense pulsed light; RF, radiofrequency.

Discussion

With t~e aging population representing a growing
segment of the world demographic model, the
popularity of various dermal fillers and novel laser
and light source technologies is increasing. Envi-
ronmental factors such as sun exposure and smok-
ing, often acting together with the normal intrinsic
aging process, serve to amplify or hasten the devel-
opment of rhytides. Regardless of their cause, rhy-
tides can be improved with nonablative laser and RF
treatment. Implantation of various filler substances
can also be used to reduce the size and depth of
deeper wrinkles. Together, dermal fillers and laser,
light, and/or RF treatments have the potential to
both restore tissue volume and improve facial firm-
ness and texture. It is estimated that more than half
of patients treated by aesthetic specialists undergo
multiple procedures in the same year, with filler in-
jections ranking among the most common and fast-
est growing procedures." There are, however, few
studies that have evaluated the effect of simultaneous
treatment with filler implantation and nonablative
therapies.

Two studies were reported in the literature, but these
studies only examined the combination of dermal
fillers and RF therapy. The tissue interactions of
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In human clinical trials, five subjects were assigned
to the experimental arm (augmentation materials,
including HA gel, plus RF) and one to the control
arm (augmentation materials alonel.l'' Each subject
received injections of HA gel in the upper inner arm.
Two weeks later, two nonoverlapping passes of RF
were delivered over injected sites in all of the ex-
perimental subjects. Skin punch biopsies were ob-
tained 3 days later from each of the two injection



sites on each subject. Light microscopy and digital
photomicrographs obtained at low, medium, and
high power showed no difference between filler
materials in experimental and control subjects. In
both cases, filler was evident at the deep dermal-
subcutaneous junction. Subjects and physicians
did not report any difference in signs and
symptoms between the experimental and
control arms.

Because prior studies had not been performed to
evaluate the effect of the new laserlRF/IPL treatment
techniques over dermal fillers with respect to aes-
thetic outcome, the study reported herein was
undertaken to confirm if these technologies could
safely be used after HA gel implantation without
diminution of the ultimate aesthetic effect and/or
increased risk of side effects.

The results of the present study showed:

• Blinded investigator evaluations did not identify
statistically significant differences in wrinkle se-
verity scores between nasolabial folds that were
injected with HA gel alone compared to con-
comitant treatment with HA gel and the infrared
laserlIPLIRF modalities.

• Evaluations of aesthetic improvement did not
identify statistically significant differences in the
perception of patients that concomitant applica-
tion of nonablative technologies affected the tissue
augmentation ability of the HA gel.

• HA gel implantation followed immediately by
laser/RFIIPL treatment did not produce any addi-
tional safety concerns. There was no evidence of
inflammation immediately or during the 8 weeks
after concurrent administration of these treatments.

• Sample sizes for some of the nonablative treat-
ments (e.g., 1,450-nm diode laser and RF) in this
pilot study were too small to disregard the possible
impact of variability of individual patient re-
sponse. Although the 1,450-nm diode laser treat-
ment group did not sustain as great an
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improvement and had more inconsistency than the
other groups, caution is advised in drawing con-
clusions until more studies with larger treatment
group populations are completed.

• Histologic data from the small number of
acceptable samples showed that HA gel was
indistinguishable among patients and between
laserlIPLlRF-treated and untreated sites.
Although the ability to extrapolate data was
limited by the small sample size, there was no
evidence that concomitant nonablative dermal
treatment modified the HA gel implants. It was
determined that, in subsequent studies, deep skin
specimens (including full-thickness subcutis)
would be necessary.

• Techniques for obtaining and evaluating biopsy
specimens that include HA gel have not been per-
fected, and assigning a cause for the failure of
histology analyses on the basis of this small pilot
study is premature. The strength of the clinical
data in the study indicates that the investigators
placed the filler material appropriately.

Conclusion

In spite of the low number of viable samples, clinical
and extrapolated histologic data support the use of
laser/RF/IPL treatments directly over HA gel dermal
implants without affecting patient safety or implant
efficacy.

Acknowledgments The authors thank the follow-
ing people for help in conducting this clinical study:
Michelle Ehrlich, MD, American Academy of
Cosmetic Surgery Fellow, and Steve Calderon,
CRe.

References

1. Narins RS, Brandt F, Leyden J, et al. A randomized, double-blind,
multicenter comparison of the efficacy and tolerability of
Restylane versus Zyplast for the correction of nasolabial folds.
Dermatol Surg 2003;29:588-95.

33:5:MAY 2007 541



LASER, RF, AND IPL THERAPY AFTER HA GEL,

2. Matarasso SL, Carruthers JD, Jewell M1. Consensus recommen-
dations for soft-tissue augmentation with nonanimal stabilized
hyaluronic acid (Resrylane). Plast Reconstr Surg 2006;
117(3 Suppl):3S-34S; discussion 35S-43S.

3. Pham RT. Nonablative laser resurfacing. Facial Plast Surg Clin
North Am 2001;9:303-10, ix.

4. Paithankar DY, Clifford JM, Saleh BA, et al. Subsurface skin re-
newal by treatment with a 1450-nm laser in combination wirh
dynamic cooling. J Biomed Opt 2003;8:545-51.

5. Alster TS, Tanzi E1. Improvement of neck and cheek laxity with a
non-ablative radiofrequency device: a lifting experience. Dermatol
Surg 2004;30:503-7.

6. Brazil J, Owens P. Long term clinical results of IPL photoreju-
venation. J Cosmet Laser Ther 2003;5:168-74.

7. American Academy of Facial Plastic and Reconstructive Surgery
2004 membership survey: Trends in facial plastic surgery. Alex-
andria (VA): AAFPRS, 2004.

542 DERMATOLOGIC SURGERY

8. England LJ, Tan MH, Shumaker PR, et al. Effects of monopolar
radiofrequency treatment over soft-tissue fillers in an animal
model. Lasers Surg Med 2005;37:356-65.

9. Shumaker PR, England LJ, Dover JS, er al. Effects of monopolar
radiofrequency treatment over soft-tissue fillers in an animal
model: part 2. Lasers Surg Med 2006;38:211-7.

10. Alam M, Levy R, Pavjani U, et al. Safety of radiofrequency
treatment over human skin previously injected with medium-term
injectable soft-tissue augmentation materials: a controlled pilot
trial. Lasers Surg Med 2006;38:205-10.

Address correspondence and reprint requests to: Mitchel P.
Goldman, MD, La Jolla Spa MD, 7630 Fay Avenue, La
Jolla, CA 92037, or e-mail: mgderm@aol.com.


