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KEYWORDS Summary Rosacea is a chronic and progressive inflammatory skin disorder affecting
Facial; Rosacea; Laser; the facial convexities for which no curative measure is currently available. Forty
Treatment consecutive patients with rosacea were treated with the Cynosure PhotoGenica V

pulsed dye laser. The improvement following laser therapy was assessed according to a
sliding scale: 1 (worse after treatment), 2 (no improvement), 3 (slight improvement), 4
(moderate improvement), 5 (marked improvement). Following an average of 2.4
(range 1-10) laser treatments, a mean score of 4.4 and 4.3 for overall improvement
was achieved as judged by the patients and independently assessed by a family
member or a close friend of the patients, respectively. The response of erythema and
telangiectasia to laser therapy, evaluated by an independent panel of 10 members,
showed a mean score of 3.7. Three patients experienced an exacerbation of rosacea
during the treatment period requiring antibiotic therapy. During the follow-up period
of 6.0-55.5 (mean, 23.3) months after completion of laser therapy, no patient
(including 13 patients in whom papulation and pustulation which were amongst the
presenting symptoms) required medical treatment. Six patients developed post-
inflammatory hyper-pigmentation necessitating skin bleach but no other complication
such as scarring was observed. Three patients reported that the residual erythema had
progressed after an initial improvement during follow-up periods of 52.4, 15.8 and 6.0
months. All patients felt that laser therapy was worthwhile. We conclude that pulsed
dye laser therapy is a useful treatment for rosacea.

© 2004 The British Association of Plastic Surgeons. Published by Elsevier Ltd. All rights
reserved.

Rosacea, characterised by frequent flushing, per-
sistent erythema and telangiectasia, is a chronic
and progressive inflammatory skin disorder affect-
ing the facial convexities in a symmetric distri-
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bution.”? During the episodic inflammation,
additional features such as swelling, papules and
pustules may also occur.'® The disease was
originally called acne rosacea, a misleading term
that has unfortunately persisted.*

Rosacea commonly affects fair-skinned indivi-
duals of northern and western European descent,
particularly Celtic, English, Scottish or Scandina-
vian.® It has been called the curse of the Celts!?
Little is known about the exact incidence of
rosacea. Some estimates show at least 13 million
Americans are affected® although this condition is
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rare in African and American Blacks.” A Swedish
study of 809 randomly selected clerical workers
(average age, 46 years) shows a prevalence of 14%
in women and 5% in men.® Although women are
more often affected than men, they seldom suffer
the gross tissue and sebaceous gland hyperplasia of
rhinophyma.?

Even though persistent erythema and flushing
reactions commonly affect the face, particularly
the nose, cheeks, chin and forehead,"?" rosacea
may involve extra-facial sites such as the retro-
auricular region, the V-shaped area of the chest,
neck, back, scalp and extremities.’ Variable inci-
dence and degree of ocular involvement, termed
ocular rosacea, are also well documented.>'°

There is no effective therapy for eradicating
rosacea. Although various treatments including
dermatologic agents (such as oral Isotretinoin’
and topical retinoids>'") and spironolactone'? have
been used for treating rosacea, topical anti-
biotics'> '® either administered singly'” or in
combination with systemic antibiotics®'0:16:1%-21
are the mainstay treatment for acute episodes of
rosacea or to maintain remission. Whilst these
agents are moderately successful in controlling
the inflammatory component of rosacea, relapse
usually occurs on cessation of therapy. As well, they
have little effect on reducing the erythema,
telangiectasia and flushing reactions commonly
present in rosacea patients.'?2

Although CO, laser has been used for treating
rhinophyma associated with rosacea®>'%* the role of
pulsed dye laser (PDL) in this condition has not been
well studied. Lowe et al." in a preliminary report
with a limited follow-up shows a good to excellent
reduction of erythema and telangiectasia in 24 of 27
patients. We present here our experience with PDL
therapy for rosacea.

Patients and methods

Over a 5-year period to June 2001, 40 consecutive
patients (11 males, 29 females), aged between 17
and 83 (mean 43.5) years, who had a minimum
follow-up of 6 months after completion of PDL
treatment for rosacea, were included in this study.
The diagnosis of rosacea was based on the clinical
criteria previously described.?>2° The presenting
symptoms included facial erythema (n = 40) requir-
ing camouflage with make-up amongst the female
patients (n = 29), facial flushing (n = 40), papula-
tion and pustulation (n = 12) and self-consciousness
(n = 40). Prior to PDL therapy, 23 patients had
received other treatments including topical (n = 9)

and systemic (n = 9) antibiotics, Roaccutane (n =
2), diathermy (n = 5), cryotherapy (n = 1), copper
bromide laser therapy (n = 1), accupuncture (n =
1), Chinese medicine (n = 2), steroid therapy (n = 1)
and dietary modification (n = 1).

Technique

In all but one patient PDL therapy was performed
routinely as an office procedure under EMLA
(Astrazeneca, North Ryde, Australia), which was
applied 45-60 min prior to each treatment. One
patient with rosacea involving the whole face
(Fig. 1) received two treatments under general
anaesthesia. The affected areas were treated with
the Cynosure PhotoGenica V (Boston, MA) PDL at
585 nm, pulse width of 0.45 ms and fluences of 5.4-
6.5 J/cm? using a spot size of 5 or 7 mm. The spots
were overlapped by 1 mm. In addition, discrete
areas of telangiectasia were covered with a further
pass using the 3 mm spot size with fluences of 6.5-
7.5 J/cm?. Post-operatively Aloe Vera gel (Health-
ways Holdings Ltd, NZ) was applied to the treated
areas. In some cases a simple dressing was added
which was removed within 24 h. Typically there was
marked bruising of the treated areas that resolved
within 7-10 days.

Assessment

Photographs were obtained in all patients prior
to laser therapy. The patients were reviewed at 2-
6 monthly intervals to assess the response to
treatment, which was repeated as necessary.
Complications such as post-inflammatory hyper-
pigmentation, scarring or progression of the con-
dition, if present, were also recorded. Similarly,
the requirement of any medical treatment includ-
ing antibiotics and the effect of PDL on the
occurrence of papulation and pustulation were
noted. At the end of the follow-up period all
patients were invited to return for post-operative
photographs taken under similar pre-operative
conditions.

To further assess the overall effectiveness of
laser therapy, each patient was sent a postal
questionnaire which was scored (considering all
the presenting symptoms) by the patient and also
independently by a family member or a close friend
of the patient, using the following scale: 1 (worse
after treatment); 2 (no improvement); 3 (slight
improvement); 4 (moderate improvement); and 5
(marked improvement). The results of laser treat-
ment on erythema and telangiectasia were also
evaluated by showing the pre- and post-operative
photographs simultaneously to a panel consisting of
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Figure 1 This 36-year-old woman previously underwent diathermy (without effect) for erythema and telangiectasia
and facial flushing associated with rosacea affecting the whole face (A,B). Residual erythema 52.4 months following the
last of the two PDL treatments performed under general anaesthesia (C,D). This patient achieved an overall score of ‘4’
judged both by the patient and a close friend. The panel gave an average score of ‘3.9,
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Figure 2 An 18-year-old woman with erythema, facial flushing, papulation and pustulation associated with rosacea
affecting the cheeks, nose and chin (A,B). The patient was very self-conscious about her appearance and had previously
received multiple courses of Minomycin therapy and Rosex gel with modest result. At the time of referral Roaccutane
was being considered. She underwent laser therapy under EMLA. Results 42.5 months after the final of the four PDL
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10 hospital staff, not involved in the patients’
treatment. No indication was given to the panel,
which was the pre- or post-operative photograph.
Each member of the panel was asked to score the
difference using the above-mentioned scale.

To assess the patients’ overall satisfaction with
PDL therapy, the patients were also asked if they
thought the treatment was worthwhile and whether
they would have laser treatment again should the
need arise in the future.

Results

Forty consecutive patients who underwent PDL
therapy for rosacea and had a follow-up of at
least 6 months after the final treatment session
were included in this study. The average follow-up
period was 23.3 (range 6.0-55.5) months. In these
patients rosacea involved the nose (n = 31), cheeks
(n = 38), chin (n = 14), forehead (n = 7), neck (n =
1) and ears (n = 1). In 32 patients rosacea affected
more than one anatomic site. Two patients had
ocular involvement. The average number of treat-
ment was 2.4 (range, 1-10) per patient. Six patients
developed post-inflammatory hyper-pigmentation,
which resolved following application of 5% hydro-
quinone and 2% hydrocortisone ointment.?® Three
patients experienced an episode of exacerbation of
rosacea during the treatment period that resolved
with a 2-week course of oral Minomycin. During the
follow-up period, associated papulation and pustu-
lation that were present pre-operatively in 13
patients improved markedly to negate the need
for antibiotic therapy (Figs. 2 and 3).

All but five patients (88%) returned the ques-
tionnaires and they re-presented for post-operative
photographs, which were available for panel assess-
ment. The remainder were interviewed by a
telephone survey.

The overall result of laser therapy was scored as
‘4’ or '5’ in 37 patients (93%) (average score, 4.4) as
judged by the patient and in 33 patients (83%)
(average score, 4.3) as judged by a family member
or a close friend of the patient (Figs. 1-4). All the
remaining patients had a score of ‘3’.

In 35 patients both the pre- and post-operative
photographs were available for panel evaluation of
the response of erythema and telangiectasia to
PDL. The panel gave an average score of 3.7. Three
patients who gave a final score of ‘4’ or *5’ in whom

the facial erythema improved but remained after
receiving 3, 2 and 1 treatments, respectively,
reported that the residual areas had progressed
during a follow-up period of 52.4, 15.8 and 6.0
months, respectively. All the patients felt that PDL
therapy for rosacea was worthwhile and they would
receive further laser treatment should the need
arise in the future.

Discussion

The aetiology of rosacea has been attributed to a
combination of a genetic predisposition and provo-
cative environmental factor.? Patients with rosa-
cea tend to have a fair complexion. They have a
tendency to flush frequently in response to
emotional (such as excitement, anxiety or a hurried
feeling), environmental (such as heat or cold), and
physiologic (such as ingestion of alcohol or spicy
foods or postprandial fullness'>?°) stimuli.

Demodex folliculorum and Demodex brevis,
normal inhabitants of the human skin, have been
implicated?’ in rosacea. It has been suggested that
these mites or their products may cause the
condition by provoking an allergic or an inflamma-
tory reaction and mechanically blocking the hair
follicles or by acting as vectors for micro-
organisms.?” A comparative study has shown similar
results between Metronidazole (a common topical
treatment for rosacea) and Premethrin (a
topical treatment for Demodex) after 7-10 weeks
of treatment.?® However, there is yet no conclusive
evidence that these micro-organisms cause
rosacea.

More recently, gastric colonisation by Helicobac-
tor pylori has also been postulated to play a role in
rosacea.?’ 3" It has been suggested that infestation
of H. pylori leads to synthesis of gastrin, which
stimulates facial flushing. Although some authors
have shown modest improvement of rosacea fol-
lowing eradication by triple therapy®®3" the role of
H. pylori in rosacea remains disputed.3?

Psychogenic factors have also been frequently
implicated in rosacea but there is no convincing
evidence that the condition is associated with a
particular personality type or is precipitated by
emotional disturbance.? %2>

While the aetiology of rosacea remains specu-
lative, it is not surprising that treatment has been
empirical. Preventative measures include reduction

treatments (C,D). The patient had markedly improved self-confidence with reduced facial erythema and flushing, as
well as infrequent papulation and pustulation negating the need of antibiotic therapy. The overall result was judged as
‘5’ by the patient and ‘4’ by a family member. The panel gave an average score of ‘4.8’.
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or avoidance of known stimuli such as consumption
of alcohol and spicy foods and lessening emotional
distress. Currently the mainstay treatments for
rosacea are topical’ '®'® or systemic® 161921
antibiotics or dermatologic agents such as oral
Isotretinoin' or topical retinoids.>'" The most
commonly used topical measure is Metronidazole
gel'">17 which is often used in combination with
oral tetracyclines'® for treating acute episodes of
rosacea or used in isolation'” to maintain remission.
Although these agents are moderately successful
in controlling the inflammatory component of
rosacea, cessation of treatment inevitably leads
to relapse and they have little effect on reducing
the erythema, telangiectasia and flushing reactions
commonly present in rosacea patients. %233

Histopathologic findings associated with rosacea
include vascular dilatation, dermal oedema, peri-
vascular infiltration of histiocytes, lymphocytes and
plasma cells and even granulomas in long-standing
papules.®* It is believed that an inflammatory
response triggers a vascular instability with sub-
sequent leakage of fluid and inflammatory
mediators into the dermis in the affected area.'®

There has been a suggestion that a basic defect is
dermal vascular hyper-responsiveness with a ten-
dency to recurrent dilatation and flushing with
formation of papular inflammatory lesions and
pustules.” Thus selective destruction of the hyper-
responsive dermal microvasculature associated
with rosacea appears to be a reasonable propo-
sition. Results of this study confirm one previous
preliminary report on the effectiveness of PDL in
treating rosacea.’

The advantage of PDL is the absence of dermal
scarring,>®> however, the purpuric reaction that
lasts 7-10 days represents a significant morbidity
particularly in men who do not normally wear make-
up. However, application of the long pulse dye
laser (e.g., 1.5-20 ms)*® has been shown to reduce
purpura. This, coupled with the use of a dynamic
cooling device®” may allow higher fluences to be
used, without an increased risk of scarring.

The progression of residual facial erythema
following an initial improvement by PDL in three

Figure 3 A 61-year-old woman with facial erythema and
flushing reactions, papulation and pustulation associated
with rosacea involving the cheeks, nose and chin (A). She
previously underwent repeated cryotherapy and received
Rosex gel with little effect. The patient underwent PDL
treatment under EMLA. Residual erythema 55.5 months
following one laser treatment (B). The overall result was
scored as ‘5’ both by the patient and a family member.
The panel gave an average score of ‘4’.
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Figure 4 A 56-year-old woman with facial erythema,
telangiectasia, flushing reactions associated with rosacea
involving the cheeks and nose (A). She had previously
undergone diathermy in four occasions with little effect.
Twenty-eight months following the last of the two PDL
treatments (B). The final overall result was scored as ‘4’ by
the patient and ‘5’ by a close friend. The panel gave an
average score of ‘4.6’.

patients with rosacea highlights the progressive
nature of the condition. It is difficult to objectively
assess the result of laser treatment of rosacea as
there are several facets of the symptomatology in
this condition. Employing a sliding scale, we have
attempted to evaluate the outcome objectively by
assessing the overall results, which were scored by
the patient and by a family member or a close
friend of the patient, considering all the presenting
symptoms. As well, the effect of PDL on erythema
and telangiectasia was assessed by an independent
panel. The results in this study and the patients’
satisfaction indicate that ablation of the superficial
hyper-responsive dermal microvasculature using
the PDL is worthwhile even though the treatment
may not be curative for rosacea.
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