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Stellingen behorende bij het proefschrift 

'Flash-lamp Pulsed-Dye Laser of Port-Wine Stains in childhood' 

Corianne De Borgie, 15 september2000 

1. De behandeling van een wijnvlek bij kinderen, met behulp van de flash-lamp 
pulsed-dye laser, is niet effectiever en efficiënter dan bij volwassenen. 
(ditproefschrift) 

2. J o n g volwassenen ervaren meer negatieve gevolgen van een wijnvlek in het 
gelaat bij het leggen van sociale contacten dan kinderen, (ditproefschrift) 

3. Het behandelen van een wijnvlek op jonge leertijd moet niet alleen gebaseerd 
worden op de verwachte klinische resultaten maar ook op een afweging van de 
bijkomende consequenties voor kinderen en hun omgeving, (ditproefschrift) 

4. De tevredenheid van ouders met het resultaat van de laserbehandeling van de 
wijnvlek bij hun kind is niet evenredig met de bereikte mate van opbleking. 
(dit proefschrift) 

5. De gedachtegang om op jonge leeftijd te starten met de laserbehandeling van 
wijnvlekken bleek een roze luchtballon, (ditproefschrift) 

6. De hypothese dat uiterlijk bepalend is voor de wijze waarop mensen zich 
tegenover elkaar gedragen, heeft alles te maken met de associatie tussen 
uiterlijke en innerlijke schoonheid. 

7. Een bewering mag wetenschappelijk waar genoemd worden als een forum van 
hooggeleerden het daarover eens is. Een hogere vorm van waarheid kunnen 
stervelingen met elkaar niet bereiken. 

8. Promoveren vergt het accepteren van frustraties en het jarenlang kunnen 
uitstellen van directe behoeftebevrediging. Kennelijk is de behoefte aan 
'intellectuele zelfkwelling' voor sommigen onweerstaanbaar. 

9. The skill to improvise and compromise between perfection and efficiency may 
temporarily delay the research process but is nevertheless essential. 
vrij naar Jean-Louis Barsoux (Times) 

10. Tijdens de 'conceptie-fase' van een promotie blijkt anti-conceptie soms 
onbetrouwbaar te zijn. 

11. Gelijktijdig zwanger zijn van een promotie en een tweeling verandert 'double 
trouble' in 'triple trouble'. 
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General Introduction 

General Introduction 

A port-wine stain is a benign, disfiguring vascular birthmark consisting of 
ectatic dermal capillaries. This congenital capillar}' malformation is relatively 
common occurring in an estimated 3-5 per 1000 births.1'" Approximately 90% 
of port-wine stains are found on the face or neck. It presents as a pink-to-red 
area which typically darkens to purple with age and grows in proportion to the 
general growth of the child's body.3 Proliferative growth of port-wine stains 
has been found in two-thirds of patients by the age of 45.4 

Currently the treatment of choice for port wine stains is the flash-lamp 
pumped pulsed-laser. Based on the theory of selective photothermolysis , this 
laser has brought a major advancement in the treatment of port-wine stains. 
Compared to the argon laser, used before, the flash-lamp pumped pulsed-dye 
laser shows a significantly lower risk of scarring and pigmentary changes in 
children. '' This way the introduction of the flash-lamp pumped pulsed-dye 
laser opened up the possibility of treating port-wine stains at early ages. 

A number of retrospective reports have been published highlighting the 
favourable patient outcomes of laser treatment of port-wine stains in different 
anatomical sites, different age-groups, different colors, with varying mean 
depth of vessels and in different skin types.816 So far published studies have 
produced conflicting and contradictio nary criteria to predict the outcome of 
treatment. 

Sociological studies on attractiveness conducted in 1970s and studies of 
children with facial anomalies provided the rationale for treatment: people 
with a facial port-wine stain were assumed to suffer from psychological and 
social impairments. A number of studies has substantiated this claim.17 

Nevertheless, there are scarce, if any, convincing data on the amount and 
degree of these psychological implications from vascular malformation in 
children and their parents. 

In this thesis studies on various aspects of the evaluation of treating facial 
PWS in childhood with the flash-lamp pumped pulsed-dye laser are reported. 
The thesis discusses the clinical aspects or measuring and analysing the 
effectiveness of laser treatment in relation to age. It also presents a outline of 
the way in which the flash-lamp pumped pulsed-dye laser has been introduced 
into clinical practice. 

10 



General Introduction 

We first present a study on the effectiveness of the flash-lamp pumped pulsed-
dye laser in relation to the age of onset of treatment {chapter /). Hundred 
patients aged 0 to 31 years with an untreated facial port-wine stain were 
treated with this laser modality. Patient outcomes were evaluated prospectively 
after an average number of 5 treatments. The assessment of clearance of the 
port-wine stain was based on an objective color measurement taken with a 
colorimeter (Minolta chromameter). 

Chapter 2 describes the psychosocial adjustment of children and adults with a 
facial port-wine stain. The answer to the question whether treatment during 
childhood is cost-effective is given in Chapter 3, which describes the results of 
a study assessing the incremental costs and effects (in terms of medical 
consumption and clinical outcomes) of treating several age-groups with the 
FPDL. This cost-effectiveness study, like all other parts of this thesis, was 
linked to the prospective clinical cohort study represented in the first chapter. 

Our experiences with treating children with a facial PWS for several years 
undergoing FPDL treatment is described in a systematic way in chapter 4. 
There we describe the practical application of the laser therapy in the clinical 
management of infants and young children. Treating children is not as simple 
as was suggested in the early nineties. Complete clearance is seldom achieved. 
A great majority of patients requires multiple treatments, even in childhood. 
The introduction of general anesthesia brings an element of risk to the 
treatment procedure that can be subject to dispute. 

Chapter 5 specifically focuses on the assessment of the flash-lamp pumped 
pulsed-dye laser treatment in. In this chapter satisfaction with the overall 
outcome of laser treatment and the assessment of the treatment procedure 
itself were evaluated. 

Chapter 6 presents a survey regarding the diffusion of the flash-lamp pumped 
pulsed-dye laser into port-wine stain treatment and its use between 1994 and 
1999 in the Netherlands. 

Chapter 7 discusses the introduction of laser treatment of PWS at early ages 
from the perspective of Health Care Technology Assessment: the planned, 
systematic search for sound data on various aspects of new technologies in 
order to support rational decision making on issues of introduction, diffusion 
and acceptance. 
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Effect of the timing of treatment of port-wine stains 

Abstract 

Background -Port-wine stains (PWS) can be treated with a flash-lamp-pumped 
pulsed-dye laser, but it is uncertain whether this treatment is more effective if 
administered early in life, when the skin is thinner and the lesion is smaller. 

Methods - We prospectively studied 100 patients with a previously untreated port-
wine stain of the head or neck. They were treated with the flash-lamp-pumped 
pulsed dye-laser and divided into four age groups (0 to 5, 6 to 11, 12 to 17, and 
18 to 31 years). The outcome measure was lightening of the port-wine stain 
(reduction in the difference in color between the skin with the stain and 
contralateral healthy skin) as measured with a colorimeter after an average of five 
treatments (range, three to seven) of the entire lesion. 

Results - Of the 100 patients, 11 could not be included in the analysis because 
they had received fewer than three or more than seven treatments, had an 
erroneous base-line color measurement, or were lost to follow-up. The sizes, 
locations, and colors of the port-wine stains were similar among the groups. 
When all 89 patients were analyzed together, the average reduction in the 
difference in color between the skin with the port-wine stain and contralateral 
healthy skin was 40 percent. The differences between age groups in the average 
reduction in color differences were not significant (p=0.26). By the end of the 
study, only 7 of 89 patients had completed laser therapy, and in no case was 
clearance complete. Treatment was discontinued in all seven because the last 
three treatments did not lead to further lightening 

Conclusions - We found no evidence that treatment of port-wine stains with the 
flash-lamp-pumped pulsed-dye laser in early childhood is more effective than 
treatment at a later age. 
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Chapter 1 

Introduction 

Port-wine stains (PWS) are congenital vascular malformations that occur in an 
estimated 3 children per 1000 births.1 The stigma of a disfiguring facial 
birthmark may have a substantial effect on a child's social and psychosocial 
adjustment. Many methods have been used to reduce the visibility of PWS -
ionizing radiation, cryotherapy, tattooing, and surgery - but all with unfavorable 
results. In the 1980s argon-laser therapy became the treatment of choice for 
adult patients. In children, however, serious scarring was reported with this 
technique, making it a less attractive alternative.6'7 In 1985 the flash-lamp-
pumped pulsed-dye laser was introduced. This laser was especially advocated for 
the treatment of PWS in children because of its high specificity and safety. The 
wavelength of the laser and the duration of the pulse are chosen to produce 
thermal injury that remains confined to the targeted PWS vasculature (selective 
photo thermolysis).8 Consequently, the scarring of skin seen with other lasers 
should not occur. Treatment with a flash-lamp-pumped pulsed-dye laser was 
hypothesized to be more effective in children than adults because the skin in 
children is thinner and the size of the PWS is smaller: fewer treatments would 
therefore be necessary to achieve optimal clearance.3'4'9"12 These are all 
arguments to initiate treatment at an early age. 

Better results with early treatment were reported by Tan et al. but were not 
unequivocally confirmed by others.13"16 However, these studies were all 
retrospective, and none used objective measurements to assess the results. 

In a prospective study we investigated whether treatment of a PWS at a young 
age would yield better results than treatment at an older age. We assessed the 
degree of lightening of the PWS by measuring the reduction in the difference in 
color between the skin with the PWS and the contralateral healthy skin with a 
colorimeter.17 

Methods 

One hundred patients with a previously untreated PWS of the head or neck were 
treated with the flash-lamp-pumped pulsed-dye laser. The study protocol was 
reviewed and approved by the local hospital review committee. Patients 31 years 
of age or younger who had had no prior treatment of their PWS were eligible. 
Consecutive patients who met the entry criteria were seen at the Academic 
Medical Center in Amsterdam between December 1991 and March 1995. Oral 
informed consent was obtained from the patients or their parents or guardians. 

15 



Effect of the timing of treatment of port-wine stains 

Almost all patients referred themselves after learning about the laser treatment 
through the media. 

During the first consultation, the extent and location of the PWS were recorded 
as well as the presence of hypertrophy, neurologic and ophthalmologic 
symptoms. Patients were divided into four age groups, consisting of 25 patients 
each: 0 to 5 years, 6 to 11 years, 12 to 17 years and 18 to 31 years. Enrollment in 
an age group ended as soon as 25 consecutive patients had entered the group. 
All patients were treated with a Candela flash-lamp-pumped pulsed-dye laser 
(model SPTL-1) with a wavelength of 585 nm, a pulse duration of 0.45 msec, a 
spot size of 5 mm, and a level of radiant exposure of 6 to 8 J per square 
centimeter. The pulses overlapped slightly. Each PWS was cooled during 
treatment with gauze dressings drenched with ice water. After treatment, no 
antibiotic creams were used. Treatment of the same area was repeated at 
intervals of at least eight weeks. 

Laser therapy was provided in an outpatient setting. Most PWS could be treated 
only partially at each visit, especially in children. Several visits were necessary to 
treat the entire PWS once. A series of treatments of the entire PWS was required 
to achieve optimal clearance. If necessary, pain was reduced with a eutectic 
mixture of lidocaine and prilocaine (EMLA , a mixture whose melting point is 
lower than the melting points of either lidocaine or prilocaine), nerve block, or 
both. The need for repeated visits caused increasing anxiety in the children, 
which sometimes forced us to add midazolam for sedation. If this was 
insufficient, subsequent therapy was performed with the patient under general 
anesthesia. 

Before the first treatment, slides were taken by a professional photographer in a 
studio under standardized conditions of illumination and with the same type of 
camera, diaphragm, enlargement, film, and processing technique for each patient. 
Color-control patches (Eastman Kodak) were photographed at the end of each 
series of slides. Photographs were taken in full view, profile, and 3A position. 
Copies of all slides were kept in the photographic department, a procedure that 
allowed patients to be positioned in the same way during each photographic 
session. 

Color was measured with a Minolta chromometer (model CR-300).17 This hand
held, microprocessor-controlled, operator-independent reflectance photometer 
with a digital readout uses a measuring area 8 mm in diameter and diffuse 
daylight illumination (standard illuminant, D65). The perceived color of the skin 
is fully quantified on the basis of the proportions of red, green, and blue present 
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Chapter 1 

in the spectral skin reflectance. The approach of this method is equivalent to the 
way in which the human eye perceives light. The chromometer uses the L*a*b* 
system, devised in 1976 by the "Commission Internationale de 1'Eclairage" to 
ensure that equal distances on a chromaticity diagram correspond to equal 
perceived differences in color. In this system, L* denotes lightness, representing 
the object's reflectance relative to a 100 percent ideal reflecting diffuser (on a 
scale of 0 to 100, in which 0 represents black and 100 white); a* denotes values 
from green to red (negative values indicate green, and positive values red); and 
b* denotes values from blue to yellow (negative values indicate blue, and positive 
values yellow).18 The difference in color between the skin with the PWS and 
contralateral healthy skin was calculated from the standard equation: 

•>J(AL*) 2 + (Aa*) 2 + (Ab*) 2 , 

where AL*,Aa* and Ab* represent the differences in the respective measured 
L*a*b* values. Color variables (i.e., L*, a*, b* and their differences) have no 
physical unit, because reflection coefficients as well as their primary color 
contents are dimensionless. As an example, the L*a*b* values for the dark-red 
PWS shown on the left-hand side of Figure 1A are 48.4 for L*, 32.8 for a*, and 
11.8 for b*. For the contralateral healthy skin, the respective values are 56.4, 
18.6, and 13.3. Therefore AL* equals 8, indicating that the PWS is darker than 
the healthy skin; Aa* equals 14.2, indicating that the stain is much redder than 
the healthy skin; and Ab* equals 1.5, indicating that the skin with the lesion is 
slightly less yellow than the healthy skin. The difference in color is thus 16.4, 
which is large relative to just-perceivable differences in color, with values of 
about 0.5 to 1. 

We analyzed the reproducibility of the color measurements by measuring the 
same location twice in a single session in each patient before treatment and 
calculating the intraclass correlation coefficient19 (the contribution of the true 
variance to the total variance of measurements). This coefficient was 0.98 for the 
total patient population (95 percent confidence interval, 0.98-1.0), implying that 
the reproducibility of results was good. Most of the color measurements were 
performed by the same treating physician, but some were made by two other 
therapists. The digital readouts of color measurements were stored in a 
computer in combination with the locations of the measurements. For each 
patient subsequent color measurements were made at the same location. 
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Effect of the tuning of treatment of port-wine stains 

After an average of five treatments (range, three to seven) of the entire PWS, 
color measurements and standardized photography were repeated at least eight 
weeks after the last visit. Treatment was discontinued if either the PWS had 
disappeared or the three previous consecutive treatments had not resulted in any 
further lightening. 

The outcome measure in each age group was the average reduction in the 
difference in color between the skin with the PWS and the contralateral healthy 
skin after an average of five treatments of the entire lesion. We used one-way 
statistical analysis of variance to compare the distribution of and reduction in 
color differences between the four age groups.1 All calculations of P-values were 
two-tailed. 

Results 

Eleven of the 100 patients could not be included in the analysis. Three patients 
(12 to 17 years of age) received fewer than three treatments, and none had 
complete clearance of the PWS. One patient (in the group of patients who were 
12 to 17 years of age) was lost to follow-up after four treatments without 
complete clearance and without a final color measurement having been obtained. 
One patient in the oldest age group had her pretreatment color measurement 
when there was a technical problem with the equipment. The problem was 
discovered after laser treatment had been started, so the measurement could not 
be repeated. The other six patients had received more than seven treatments; 
they had had no color measurement between treatments 3 and 7, but none had 
complete clearance: of the PWS. Four of the six were in the group that was 0 to 
5 years of age (8, 8, 9 and 9 treatments), one was in the group that was 6 to 11 
years of age (10 treatments), and one was in the group that was 18 to 31 years of 
age (8 treatments). 

The base-line characteristics of the 89 patients included in the analysis are shown 
in Table 1. There were more females than males in every age group. The mean 
size of the lesion was largest in the oldest age group, although there was no 
significant difference in the size of the lesion between the groups (p=0.39, by the 
Kruskal-Wallis test). The locations of the PWS were similar among the four 
groups. The cheek was the area most often involved. The pretreatment color 
measurements were similar among groups. 
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Table 1. Base-line characteristics of the 89 patients' 

Characteristic 

S e x - M / F 

Age — yr 

Port-wine stain 

Absolute surface area — cm2 

Location — no. of patients 

Left side 

Right side 

Left and right sides 

Hypertrophy 

no. of patients (%) 

Ophthalmologic disorders 

no. of patients (%) f 

Neurologic disorders 

no. of patients (%):{: 

0-5 
YrofAge 
(n=21) 

7/14 

2.1±1.9 

71±63 

4 

15 

2 

4(19) 

2(10) 

0 

6-11 
YrofAge 
(#=24) 

10/14 

7.611.6 

1231147 

11 

9 

4 

9(38) 

3(12) 

2(8) 

12-17 
YrofAge 
(n=21) 

6/15 

14.911.7 

99179 

9 

11 

1 

4(19) 

0 

0 

18-31 
YrofAge 
(n=23) 

8/15 

22.7+3.3 

1391172 

15 

5 

3 

4(17) 

3 (13) 

2(9) 

*Plus-minus values are means 1 sd. 
f The disorders consisted of elevated eye pressure and glaucoma. 
+The disorders consisted of epileptic insults and hemiplegia. 

Treatment characteristics, complications, and results are given in Table 2. 
Examples of the clinical results are shown in Figure 1. General anesthesia had to 
be used in 16 of the 45 children in the youngest age groups. In the absence of 
general anesthesia in these two groups, fewer pulses could be given per visit. 
With the use of anesthesia, the mean number of pulses per visit was similar in 
the four groups. There were few local complications. The blue discoloration of 
the skin that occurred during the first 7 to 10 days after treatment was perceived 
as annoying. Small blisters or crusting was reported, but in no case resulted in 
scarring or infection. Eighteen patients reported headaches after treatment that 
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Effect of the timing of treatment of port-wine stains 

Table 2. Treatment Characteristics and the Average Difference in Color before and 
after an Average of Five Treatments of the Entire Port-Wine Stain in the 
Four Age Groups*. 

Characteristic 0-5 6-11 12-17 18-31 p-Vake 

YrofAge YrojAge YrofAge YrofAge 

{«=21) (n=24) («=21) (n=23) 

Average number of visits per 1014 11±5 10±6 9±5 
patientf 

Level of radiant exposure (J/cm2) 6.5±0.4 6.7±0.4 6.910.4 6.9±0.5 

Number of pulses per visitf 200±276 217± 33 223±156 2271175 

11 

4 

0 
0 

5 

4 

1 
0 

0 

3 

2 
1 

0 

7 

4 
3 

General anesthesia 
(no. of patients) 

Headaches after treatment 
(no. of patients) 

Completed treatment 
(no. of patients) 
With adequate clearance 

Difference in color between port-
wine stain and contralateral 
healthy skin 

Before treamentj: 
After treatment}; 
Improvementj: 
Relative improvement (%) 

* Plus-minus values are means 1 sd. 
f During each visit the largest possible area of the port-wine stain was treated; several visits were 

required to treat the entire port-wine stain. 
X The values were obtained with the L*a*b* system as described in the Methods section. 

14.514.2 16.714.6 
9.514.3 9.514.2 
5.014.1 7.213.5 
33126 43117 

16.115.5 
8.6+4.2 
7.615.4 
45120 

14.615.9 
9.014.3 
5.714.4 
37123 

0.39 
0.86 
0.19 
0.26 

in some cases mimicked migraine headaches. N o patient required hospitalization 
because of complications. 

At the time of evaluation, only 7 of the 89 patients had completed laser therapy. 
In no patient did the difference in color between the skin with the lesion and the 
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contralateral healthy skin reach a value of zero. All seven discontinued therapy 
because no further clearance of the PWS had been achieved in the last three 
treatments. Four of these seven patients perceived the level of clearance as 
adequate: one (in the group 12 to 17 years of age) after four treatments, one after 
three treatments, one after five treatments, and one after seven treatments (all 
three in the group 18 to 31 years of age). Three of the seven patients had 
incomplete clearing of the port-wine stain: one (in the group 6 to 11 years of 
age) after seven treatments, one (in the group 12 to 17 years of age) after five 
treatments, and one (in the group 18 to 31 years of age) after six treatments. 

Analysis of variance showed that the differences among age groups in the 
average reduction in the difference in color between the skin with the PWS and 
the contralateral healthy skin were not significant (p=0.26). When all patients 
were analyzed together, the average reduction in the difference in color was 40 
percent. 

Discussion 

We did not confirm the hypothesis that treatment of port-wine stains at an early 
age is more effective than treatment at a later age. After an average of five 
treatments (range, three to seven) of the entire PWS in 89 patients, the difference 
in color between the skin with the PWS and contralateral healthy skin was 
reduced by 40 percent on average, regardless of age. Some port-wine stains 
require far more than 7 treatments, in some cases as many as 25, to achieve the 
best possible clearance.20 It is therefore likely that with further therapy a higher 
average rate of clearance would have been achieved. 

The rates of clearance, which were based on objective measurements, were 
relatively low as compared with some previously published data. However, the 
earlier studies were all retrospective and used subjective methods of evaluation. 
' " Furthermore, recent data suggest that a small PWS or a superficial location 

of vessels with large diameters correlates with a good response to treatment with 
the flash-lamp-pumped pulsed-dye laser. ' Often, the size of the lesion was 
either not reported3'9 n or smaller than in our series,16,20 or more treatments were 
given at the time of evaluation.16,20 

Tan et al. treated 35 children and reported a fast response and high clearance 
rates, especially in those under seven years of age. However, they used a 
wavelength of 577 nm and included only patients with light (pink-red) stains, a 
combination that is generally found to have the best response to treatment with 
the flash-lamp-pumped pulsed-dye laser.23,24 We used a laser wavelength of 
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585 nm, and the number of patients with light and with dark stains were equally 
distributed among the four age groups. Reyes and Geronemus9 reported fast 
rates of clearance of port-wine stains among children, but their laser values were 
not specified (a wave length of either 577 or 585 nm and a pulse duration of 
either 0.36 or 0.45 msec.) Alster and Wilson,16 without specifying the initial 
color of the lesion and with lesions of smaller average size than in our study, 
reported that the number of treatments necessary to clear port-wine stains in 
children 9 to 16 years of age and patients over 16 years of age was not greater 
than the number required to treat port-wine stains in infants (0 to 2 years of age) 
and children who were less than 9 years of age. Ashinoff and Geronemus,12 

studying a group of only 12 infants under seven months of age who mainly had 
pale-pink port-wine stains, reported that results were optimal when treatment 
was begun before the age of seven months. We cannot compare our data with 
theirs, because only five children in our study were younger than seven months 
at the beginning of treatment. These children did not finish treatment early. 

General anesthesia was necessary in 36 percent of the children who were under 
12 years of age. Although some investigators reported they did not use general 
anesthesia,3'4'16 our experience has been confirmed by others.11,25 

Only 7 of the 89 patients completed treatment during the study. This 
confirms ' that the number of treatments required for maximal clearance of 
port-wine stains is more than previously reported.3 

Our results have implications for the timing of therapy in children. Although 
facial port-wine stains can be treated effectively and safely early in life, treatment 
at a later age leads to similar results. Therefore, the age at which therapy is 
initiated should be based on a careful weighing of the anticipated benefit26 and 
the discomfort of treatment. 
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Figure 1. Examples of clinical results. The reported degree of lightening is measured 
with a colonmeter. 

Panel A shows a 3 year old child before treatment (left-hand side) and 2.5 years later, 
after six treatments (right-hand side). The degree of lightening is 48 percent. 
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Panel B shows a 9 year old girl before treatment (left-hand side) and 1.5 years later, after 
five treatments (right-hand side). The degree of lightening is 40 percent. 

24 



Chapter 1 

Panel C shows a 17 year old patient before treatment (left-hand side) and 1.5 years later, 
after six treatments (nght-hand side). The degree of lightening is 84 percent. 
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Panel D shows a 31 year old woman before treatment (upper) and 2 years later, after 
seven treatments (lower). The degree of lightening is 55 percent. 
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Psychosocial adjustment of children and adults with port-wine stains 

Abstract 

Objectives - To assess the impact of a facial port-wine stain (PWS) on 
behavioural problems in children and on health related quality of life in adults 
applying for laser treatment. 

Design - A survey by questionnaire of 100 consecutive patients without former 
treatment of their PWS. Outcome measures - Two standard general 
instruments and a more specific PWS questionnaire were used. Adolescents 
and adults (13-31 years) received a short version of the RAND Health 
Insurance Questionnaire from the Medical Outcome Study (MOS-24). 
Childrens' (4-12 years) parents received the Child Behaviour Checklist 
(CBCL). A specific PWS questionnaire was sent to both age groups. 

Analysis - The results of the MOS-24 were compared with those of a reference 
population without chronic illness. Observed problem behaviour in children 
was compared with data from the Dutch reference group, from children with 
constipation and from an other group of children with a PWS. 

Results - 41 MOS-24 and 41 CBCL were returned (91% and 95% response 
rates, respectively). Adolescents and adults reported little effects on role and 
social functioning, but showed low scores for mental health, self-perceived 
health and vitality/health. Childrens' parents reported no clinically significant 
problem behaviour (T-score>70). Adults experienced more negative 
psychosocial consequences of having a PWS than children (specific PWS 
questionnaire). 

Conclusions - Children with PWS do not show significant problem behaviour. 
Adolescents and adults reported less vitality/energy than was expected in this 
age group. Adolescents and adults showed statistically significant negative 
consequences of their PWS in social contacts compared to children (p<0.01, 
Mann-Whitney). 
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Introduction 

Port-wine stains (PWS) are congenital malformations occurring in 3 per 
thousand births1 and are most common in the face and neck. 

PWS can have significant adverse psychosocial effects. The stigma of visible 
facial disfiguring birthmarks may disturb psychological and social adjustment. 
This may not be just a matter of subjective perception by persons having a 
PWS. There is evidence that, in general, an attractive appearance is associated 
with social competence and interpersonal ease.2"4 It has been observed that the 
face is synonymous with the person and inextricably linked with social 
interaction. The widespread cultural ideal of physical attractiveness and fitness 
sets a standard that people with visible disabilities find difficult to meet.6 

The psychological burden and socially incapacitating nature of PWS warrant 
treatment. According to some authors, treatment should start as early in life as 
possible, in order to prevent social discrimination and its consequences in later 
childhood and adolescence. In addition, the children themselves remain free 
of the psychosocial consequences of the PWS.7,8 

In order to understand the nature and extent of distress and stigmatization 
suffered by patients with a disfiguring birthmark, we evaluated children whose 
parents had applied for laser treatment of their child's PWS as well as adults. 
Standard questionnaires were used to document the effect on behaviour in the 
children and health related quality of life in the adults. 

Patients and methods 

Patients 

One hundred consecutive children and adults with facial PWS, which had not 
been previously treated, were initially considered for this study. The children's 
parents and the adults had applied for pulsed-dye laser treatment, after having 
learned from this treatment from publicity in the media. Patients were seen in 
the Department of Plastic and Reconstructive Surgery in the Academic 
Medical Center at the University of Amsterdam, the Netherlands, between 
December 1991 and December 1994. 

Children under the age of 4 were excluded from this study, because of the 
unavailability of standardized measurement instruments for this age group. 
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Participants with insufficient understanding of the Dutch language were also 
excluded. 

Instruments 

Patients were divided in two age groups: children, ranging in age from 4 to 12 
years, and adolescents and adults (13 to 31 years). The adolescents and adults 
and the children's parents received by mail a set of questionnaires, completed 
by themselves in the early phase of treatment. Each set consisted of a 
standardized general instrument and a more specific PWS questionnaire. 

The adolescents and adults received a short version of the RAND Health 
insurance questionnaire. This instrument consists of the 20 item form of the 
Medical Outcome Study (MOS-20) from the original RAND questionnaire, to 
which four questions on vitality and energy were added. This list will be 
referred to as the MOS-24. The MOS-24 produces a description of health 
related quality of life on the following seven categories: physical function, role 
limitations due to physical and emotional problems, social function, mental 
health, health perception, bodily pain and vitality/energy. 

Children's parents received the Child Behaviour Checklist (CBCL).10 The 
CBCL is a validated and reliable instrument, containing 118 items, to record 
and describe problem behaviour and skills in children from the age of 4 years, 
as reported by their parents or guardians. A behavioural checklist was chosen 
for this study because a suitable instrument to document quality of life in 
children was not available at the start of the study. The CBCL produces scores 
for the following eight scales: withdrawn, somatic complaints, 
anxious/depressed, social problems, thought problems, attention problems, 
delinquent and aggressive behaviour. In addition, scores for internalizing and 
externalizing problem behaviour can be obtained. 

The second form in each set was a questionnaire on more specific 
consequences of having a PWS. This questionnaire contained 12 items, derived 
from a series of 12 semi-structured interviews with PWS patients, between the 
ages of 4 to 31 years. Each item consisted of a statement derived from these 
interviews. In this questionnaire, patients could indicate on a five point scale 
the degree to which they found that these statements were applicable to their 
own situation. Versions for the childrens' parents and for the adolescents and 
adults were comparable. They expressed similar experiences, with the items for 
the parents referring to the children (e.g. "Having a PWS makes my child feel 
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different from other people") and the items in the adult form expressed in the 
first person (e.g. "Having a PWS makes me feel different from other people"). 

As some of these patients were using camouflage for their PWS, participants 
were explicitly requested to answer the questions by imagining they did not use 
anything to cover up the PWS. 

Analysis 

For each patient over 12 years, scores for each category of the MOS-24 were 
obtained and transformed to a common 0 to 100 scale, with higher scores 
indicating better quality of life. Per dimension scores were summed and 
averaged, and compared with reference data from a group of 2595 patients 
without chronic illness.11,12 These patients (mean age 46 years) were seen in a 
specialist practice because of acute medical problems, such as infections or 
allergic reactions, for a general medical check-up or because of depression and 
family problems. Results of adolescents (13 to 17 years) were compared with 
those of adults (18 years or older). 

Data from the CBCL were analysed as follows: scores for each subject were 
compared with age- and sex-specific data from a Dutch reference population 
to produce standardized T-scores.13 A T-score of 70 or higher indicates 
clinically significant problem behaviour. T-scores of 50 or lower indicate no 
behavioural problems. T-scores between 51 and 69 indicate borderline 
problem behaviour. In addition, overall scores for internalizing and 
externalizing problem behaviour were calculated from the CBCL results. The 
mean CBCL scores were compared with reference data from 135 children 
aged 5-14 years with constipation,14 and data from 21 children aged 7-15 years 
with a facial PWS applying for laser treatment. 

Replies to the items in the specific PWS questionnaires were tabulated and 
compared between adolescents/adults and children. Answers were grouped 
into 'agree' (4 or 5 on the 5-item scale), 'slightly agree' (3 on the scale) and 
'not agree' (1 or 2 on the scale). The significance of differences between the 
two unrelated samples were assessed using the Mann-Whitney U test. 
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T a b l e 1. General details. 

Male/female 

Age (years)1 

Surface facial port-wine stain (cm2)1 

(range) 

Number of patients using camouflage 

Children 

(n=41) 

15/26 

6.4 (2.9) 

98.2 (120.9) 
(4 - 600) 

1 

A dolescentsl adults 

(n=41) 

11/30 

19.2 (5.0) 

108.9 (116.1) 
(2 - 625) 

14 
1 mean (standard deviation). 

Results 

Twelve patients had to be excluded from the study: 9 children were under 4 
years of age, 2 patients did not have a sufficient understanding of the Dutch 
language and 1 patient, a psychology student, had actively contributed to the 
construction of the specific PWS questionnaire. 

Eight-eight patients or parents received the respective set of two 
questionnaires, of which 82 (92%) were returned. General details of the 82 
patients are given in Table 1 .The MOS-24 was sent to 45 patients and returned 
by 41 (91%). Figure 1 shows the mean total scores on the seven categories of 
quality of life. The results of the adolescents (13 to 17 years) did not differ 
systematically from those of the adults. Compared to the reference group, 
PWS patients scored lower for mental health and perception of their own 
health. Patients' scores for vitality/energy were also low; reference data were 
not available for this category. 

The CBCL was sent to the parents of 43 children and answered by 41 (95%). 
Figure 2 shows the mean T-scores for each category of the CBCL. Problem 
behaviour was not reported by any of the parents for any of the categories. 
The mean sex- and age-specific scores did not differ significantly from those 
of the Dutch reference population. The mean T-scores in the study group 
were similar to those of the reference group of children with a PWS (n=21). 
Children with a PWS have fewer behavioural problems than children with 
constipation (Fig. 2). 
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mean total scores (95% CI) 
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physical functioning 
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mental functioning 
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no bodily pain 

vitality/energy 

Figure 1. Mean total scores (bullets) and 95% confidence intervals (CI) of 
the dimensions of the MOS-24 (n=41), compared with a 
reference group (n=2592). 
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meanT-scores(95%CI) 
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Figure 2. Mean CBCL T-scores (bullets) and 95% CI in children with PWS 
(n=41), compared with a group of 135 children with constipation 
(triangles) and 21 children with PWS (circles). T-scores of 50 or 
lower indicate no behavioural problems. T-scores of 51-69 
indicate borderline problem behaviour. 

Tables 2 and 3 summaries the replies to the specific PWS 
questionnaire. Negative psychosocial consequences of having a PWS 
were reported more frequently by patients of 13 years or older, 
compared to the parents of the children in this study. The older 
group reported more impact of their PWS in making new contacts 
(p<0.001), entering a public place (p<0.01), at birthdays/visits from 
relatives (p=0.01) and finding a partner, boy or girlfriend (p=0.01). 
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Table 2. Psychosocial aspects related to a port-wine stain. 

Parents of children 

(n=41) 

The life of my child would have been completely 
different without having a port-wine stain 

Having a port-wine stain makes my child feel 
different from other people 

My child is stared at 

My child is especially bothered by her/his 

port-wine stain when: 

At school 

Walking in the street 

Playing sports 

Making new contacts 

Entering a public place 

At birthdays /visits from relatives 

Finding friends 

Adolescents 1 adults 

(n=41) 

Not agree 

(%) 

22 

39 

17 

58 

42 

72 

60 

67 

79 

79 

Not agree 

(%) 

Slightly agree 

(%) 

50 

44 

46 

30 

43 

25 

28 

20 

18 

13 

Slightly agree 

(%) 

Agree 

(%) 

28 

17 

37 

13 

15 

3 

12 

13 

3 

8 

Agree 

(%) 

My life would have been completely different 
without having a port-wine stain 

Having a port-wine stain makes me feel different 
from other people 

I'm stared at 

I'm especially bothered by my port-wine stain 
when: 

At work/school 

Walking in the street 

Playing sports 

Making new contacts 

Entering a public place 

At birthdays/visits from relatives 

Finding a partner, boy or girlfriend 

17 

25 

20 

45 

28 

54 

13 

33 

54 

31 

45 

45 

28 

39 

41 

28 

54 

36 

33 

36 

38 

30 

52 

16 

31 

18 

33 

31 

13 

33 
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T a b l e 3 . Assessment of psychosocial problems. 

Having a 
port-wine 
stain is not 
reallv that bad 
(for my child) 

Life with a 
port-wine 
stain differs 
little from a 
life without a 
port-wine 
stain 

Not 

agree 

(%) 

58 

47 

Parents of children 

(n=41) 

No 

opinion 

(%) 

8 

8 

Agree 

(%) 

34 

45 

A do Les cents 1 adults 

(n=41) 

Not agree No 

(%) 

59 

49 

opinion 

(%) 
-

26 

Agree 

(%) 

41 

25 

Discussion 

This study was set up to document the behavioural problems in children 
having a PWS and the impact on health related quality of life in adolescents 
and adults applying for treatment. Although children's parents reported 
negative effects in reply to PWS-specific questions, no clinically significant 
problem behaviour was found. Adolescents and adults reported little limiting 
effects on role and social functioning, low scores for mental health, self-
perceived health and vitality/energy. The low scores on these categories in this 
relatively young age group surprised us. The findings are in accordance with 
the results of another study in which older respondents with a PWS showed 
less acceptance.16 

Although the literature on PWS mentions psychological morbidity in adult 
patients, standard psychological screening has not shown any difference 
compared to controls.16 Studies on children with craniofacial deformities 
suggest no serious psychological problems but demonstrate problems in social 
relationships and assume a more subtle manifestation of distress than can be 
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proven by general questionnaires.15 These findings are in line with the results 
from our specific PWS questionnaire (Table 2). Social situations like visiting 
someone and finding friends are more problematic in the older age group. 

Because of the design of our study, the results cannot unconditionnaly be 
generalized to all subjects with a PWS. All study participants applied for 
treatment. It is conceivable that people who experience little or no 
psychosocial consequences of having a PWS did not apply for treatment. As a 
result, the study results will have a negative bias when compared to the general 
population of subjects'with a PWS. Results may differ slightly for the children. 
The childrens' parents made the decision to apply for treatment. Parents' 
decisions may have been influenced both by their current experience of the 
impact of the PWS on their children, as well as by the expected future social 
discrimination and anticipated consequences when their children will be 
entering puberty and adolescence. The parents' opinion on the impact of a 
PWS have biased the answers given. Campis et al.17 noted that mothers 
emotional adjustment and perceptions are a more important predictor of 
children's emotional adjustment than the severity of the disorder. 

A comparison of the behavioural checklist (CBCL) results with those of the 
quality of life questionnaire (MOS-24) is not straightforward. Patients 
completing the MOS-24 were answering questions about themselves. In 
contrast, the parents answered questions about their child's behaviour. It is 
possible that the children did experience an impaired quality of life but that 
this was not expressed in problematic or erratic behaviour. The advent of new 
instruments to document children's health status - some of them by using 
children's own responses - will make it possible to document the presumably 
complicated relations between perceptions, limitations and behaviour. 

Outcomes have to be seen in relation to other factors like family adversity, 
insecure attachment or compromised child characteristics.1 Therefore an 
improved understanding of problems related to having a PWS has to be 
developed with respect to disfigurement as a risk factor in the context of 
family, socio-environmental and temperamental variables. 

It remains to be seen whether or not that pulsed-dye laser treatment, which 
can be long-lasting and therefore quite a burden, will contribute to the 
prevention or reduction of psychosocial problems. 
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Costs of treatment of port-wine stains 

Abstract 

Objective - A port-wine stain (PWS) is a disfiguring congenital vascular 
malformation that grows proportionally with the child. The progression of 
these lesions through life and their psychological implications that occur 
during socialization in childhood make early treatment desirable. It is believed 
that PWS in children are smaller and thinner, treatment at an early age would 
not only be desirable but also more efficient. This study was undertaken to 
determine whether early treatment of the PWS is less costly than treatment at 
an advanced age. 

Study-design - A prospective comparative study was set up of 100 patients with a 
facial PWS, treated with a SPTL-1 flash-lamp pulsed-dye laser (FPDL). Equal 
numbers of patients were assigned to 4 age groups (0-5, 6-11, 12-17 and 18-31 
years). Direct medical costs (health services costs) and direct non-medical 
costs (traveling and out-of-pocket expenditures) related to the laser treatment 
were valued. Indirect costs generated by time lost from work were not 
included in the economic evaluation. 

Results - 91 Patients were included in the economic evaluation. All patients 
received 5 treatments of the entire PWS. The average direct medical costs per 
patient of 5 treatments of the entire PWS did not differ significantly between 
the four age groups (p=0.80). Calculated costs were influenced by the 
differences in procedure, treatment with or without anesthetics, related to the 
age of the patient and size of the PWS. 

Conclusions - Although PWS are generally smaller in children, the number of 
visits, pulses needed and treatment costs were not lower, because (young) 
children were more difficult and less efficient to treat than adolescents and 
adults. 
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Introduction 

PWS are congenital dermal vascular malformations that occur with an 
incidence of 0.3 %-0.5%.1,2 PWS grow proportionally with the child.' 
Untreated birthmarks darken with age to a red-purple color, and by middle age 
they are often raised and nodular.4 

A major goal in treating (facial) PWS is to avoid the progression of these 
lesions through life and the consequent psychological complications during 
socialization in childhood.5 

Laser surgery has been introduced as an effective treatment of these vascular 
lesions. Treatment with older lasers, like the argon laser often was ineffective 
and could cause formation of scar tissue and permanent hypopigmentation in 
children.6'' The development of the flash-lamp pulsed-dye laser (FPDL) has 
enabled treatment in childhood. This laser type produces selective 
photothermolysis of cutaneous ectatic blood vessels. It also shows minimal 
thermal damage, there is no clinical evidence of complications as seen with 
older lasers (e.g. argon, continuous wave dye and carbon dioxide lasers). ' ' 

It has been assumed that infants and children can be treated more successfully 
than adults. Children have a thinner skin, a smaller PWS surface area and a less 
ectatic structure of the abnormal bloodvessels in the superficial dermis. As a 
result, it is expected that infants and children require fewer laser treatments 
and fewer laser pulses for the eradication of the PWS, compared to 
adolescents and adults. The costs of treatment should consequently be lower 
at an early age. A number of studies with the FPDL have supported this 
hypothesis, although most of these studies did not include controls and were 
retrospective in design.3'4,11,12 

This prospective, comparative study was undertaken to determine whether 
early treatment of the PWS is less costly than treatment at a later stage in life. 
We report on a series of 91 consecutive patients with untreated facial PWS, 
who were treated with a FPDL over a study period of 3 years. 
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Material and methods 

Study-design 

In a prospective, comparative study consecutive patients with untreated PWS 
in the face or neck were assigned to 4 age groups. Age categories were defined 
as follows: 0-5, 6-11, 12-17 and 18-31 year. Enrollment in an age category was 
stopped when 25 patients had entered. All patients were treated in the 
department of Plastic and Reconstructive Surgery in the Academic Medical 
Center at the University of Amsterdam, the Netherlands, between December 
1991 and March 1995. Oral informed consent was obtained from the patients 
or their parents or guardians. 

Treatment 

Patients were treated with a Candela SPTL-1 flash-lamp pumped pulsed dye 
laser, with rhodamine in methanol as the dye, an emission wavelength of 585 
nm, a pulse duration of 450 microseconds, a repetition rate of 1 pulse per 3 
seconds (0.33 Hz) and a circular 5 mm spot. Treatments were performed with 
a maximum spot overlap of 20%. Before actual treatment started patients 
received a test patch to verify clinical response. 

Patients were treated initially in an outpatient setting. To relieve pain during 
treatment, the PWS was cooled with water drenched gauze dressings. If 
necessary EMLA-cream and/or nerve blocks were used. Most children had 
EMLA applied to their lesions at least one hour before treatment, occluded 
with Tegaderm . If those analgesic methods were insufficient Dormicum was 
added for sedation. In some cases general anesthesia in a day-care unit was 
necessary, containing halothane in combination with nitrous oxide, oxygen 
and additional pain control. Patients treated under general anesthesia stayed on 
average 2 hours on the recovery-room and required minimal postoperative 
care. 

During each visit the largest possible area of the PWS was treated. In most 
patients one treatment of the entire PWS required several visits. The average 
period between 2 visits was 8.5 weeks (sd. 3.2). 

Cost-calculations 

Cost-calculations were set up to reflect a societal perspective.12 Costs of 
medical care, related to the laser treatment or the PWS, were divided into 
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direct medical and direct nonmedical costs. The direct medical costs represent 
the health services costs of patients undergoing treatment. These costs include 
operating costs, direct labour of the plastic surgeon and other provider 
services (staff time), used materials and supplies, equipment, drugs, devices, 
outpatient visits and additional care. Cost-calculations were based on actual 
resource use in routine care during the laser treatment and calculated unit 
prices. Direct nonmedical costs contain costs outside the health care system 
because of treatment. Direct nonmedical costs reflect family and patient 
expenses, such as the use of camouflage and travel costs. 

A prospective resource data collection was set up. Data related to direct 
medical costs were registered: treatments, with or without general anesthesia, 
use of medication and disposables, and the number of outpatient visits. The 
following additional data were retrieved from hospital databases and financial 
reports: the average professional wages (the attending plastic surgeon, 
anesthetist and ward nurse), expenditures per work unit (medical staff, office 
and board of the department plastic surgery), hospital overhead (such as 
domiciliary services, housing, board) and capital costs (equipment, buildings 
and land) to be allocated to the department of plastic surgery. Overhead and 
capital costs were allocated in a stepwise fashion to the medical services. 

Complementary data on direct medical costs (such as other consulted health 
services, the actual use of drugs and devices), direct nonmedical costs and 
indirect costs (days of absence from paid employment during the period 
following treatment onset) were collected using repeated postal questionnaires. 
Adolescents and parents of children were asked to report the number of days 
missed from school or day-care. Questionnaires were sent by mail to the 
patients between January-March 1994 and May-July 1995, both with one 
consecutive reminder. In the two youngest age groups (0 to 5 and 6 to 11 year) 
these questionnaires were addressed to the parents. 

The costs per visit were calculated with a standard base rate covering costs of 
staff and use of facilities, to which was added a sliding scale, taking into 
account the number of pulses and the time to treat the PWS. 

The costs of drugs, devices and camouflage were based on official Dutch retail 
prices. Travel costs were calculated based on defined general cost-guidelines 
related to transport mode.14 
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The time horizon of this cost-analysis was limited to 5 treatments of the entire 
PWS, because most patients (89%) did not finish treatment within 3 years. 
Protocol driven costs were excluded from the calculations. 

Analysis 

Per age group the average direct medical costs per patient were calculated. 
Data were normalized using the natural log transformation. Statistical analysis 
included one-way ANOVA to compare costs between age groups. Within 
each group, the direct medical costs per patient were related to the size of the 
untreated PWS. Covariance analysis was used to compare costs, adjusted for 
age-related differences in size, between the age groups. 

Descriptive statistics were used to report direct nonmedical costs and indirect 
costs. Indirect costs generated by time lost from work for patients were not 
valued. Per age group the average number of days of absence from paid 
employment related to one visit was recorded and reported. For the 
adolescents and the children the average number of days missed from school 
or day-care, because of treatment, was calculated. 

Calculated costs were expressed in constant 1994 Dutch Guilders (DGL) using 
retail prices, and were discounted at 5%.15 To eliminate differences in price 
levels costs were converted into pounds sterling with purchasing power 
parities 
(VVV: 1 DGL = 0.30 £), based on the Gross Domestic Product (GDP), 
instead of the currency exchange rate.16,17 

Results 

The results of the cost evaluation are based on the data of 91 patients. Nine 
patients had to be excluded from the analysis, because they did receive less 
than 5 treatments of the entire PWS within the study period. 

Table 1 shows the characteristics of 5 treatments of the entire PWS per age 
group. The number of visits and the average duration per visit were generally 
similar for all groups. General anesthesia was only used in the pediatric 
population (0-5 and 6-11 year): 15 children (30%) were treated under general 
anesthesia. These treatments covered 11.4% of the total number of visits. 
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Table 1. Treatment characteristics: 5 treatments of the entire PWS (test patch 
included). 

0 - 5year 6 - 11 year 12 - 17year 18 - 31 year 

(n=25) (n=25) (n=19) (n=22) 

Male/Female 7/18 10/15 5/14 5/17 

Size PWS (cm2)i 68 (58) 119 (145) 96 (82) 111 (142) 

Average visits per patienta 10 (4) 11 (5) 10 (6) 9 (5) 

Total treatment duration 1.5(0.4) 1.3(0.4) 1.4(0.6) 1.2(0.5) 
(year)1 

Number of pulses per visit1 171(263) 217(333) 223(156) 225(176) 

With general anesthesia 621(443) 1000(806) 

Without general anesthesia 89(52) 160(129) 223(156) 225(176) 

Time per visit (minutes)J 2 28 (26) 31 (27) 30 (12) 31 (15) 

With general anesthesia 79(31) 100(54) 

Without general anesthesia 18(7) 26(11) 30(12) 31(15) 
1 mean (standard deviation). 
2 preparation time included. 

In Table 2 the average direct medical costs per patient of 5 treatments of the 
entire PWS are reported, with or without general anesthesia. The costs 
included a single outpatient visit before treatment, a test treatment and all 
other visits needed. 

The direct medical costs for children included the use of general anesthetics so 
these cases have the added costs of surgery facilities. The average direct 
medical costs per patient in the two youngest age groups (0-5 and 6-11 year) 
were influenced by the high costs of treatment with general anesthesia and the 
relatively low costs of treatment without general anesthesia. During the visits 
with general anesthesia the entire PWS of children could be treated, implying a 
higher number of pulses and a longer per visit duration. 
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Table 2. Average direct medical costs per patient of 5 treatments of the entire PWS. 

0 - 5year 6 - 11 year 12 - 17year 18 - 31 year p-Value 

(n=25) (n-25) (n=19) (n=22) 

Laser treatment1 GO 1047(955) 1190(1147) 1036(880) 916(1054) 0.80 

[range] [129-4600] [154-4739] [120-3835] [100-5206] 

With general 1973 (1223) 2142 (1430) 
anesthesia (£) 

Without general 
anesthesia (£) 5 6 5 (288) 8 1 9 (786) 1 0 3 6 (88°) 9 1 6 (1054) 

Medication and 12.3(13.9) 11.1(7.8) 5.1(4.4) 4.5(6.8) 0.02 
devices1 (£) 

1 mean (standard deviation). 

Treatment without general anesthesia was less efficient in (young) children, 
because children became (highly) anxious and pain-sensitive during treatment. 
For these reasons only a small number of laser pulses and a short treatment 
time per visit were achieved. Without the use of general anesthesia only a small 
surface area of the PWS could be treated during 1 visit. Adults were less pain-
sensitive and endured a longer treatment time and a larger number of pulses 
per visit. The average direct medical costs in the older groups (12-17 and 18-31 
year) were substantially lower, because patients needed no general anesthesia 
during treatment and care could be provided by usual outpatient facilities. 
Costs in adults were influenced by a larger time period and more pulses per 
visit. The average costs, for 5 treatments of the entire PWS showed no 
statistically significant differences between the age groups (p=0.80). 

In Table 2 the average costs per patient of drugs and devices needed within 
the treatment period are presented. The costs of drugs and devices represent 
the use of Tegaderm (occlusive dressing), Vaseline, Penatrase and palliative 
drugs. Parents of children reported more use of palliative care after treatment 
than adolescents and adults. 
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Figure 1. Cumulative direct medical costs of 5 treatments related to the absolute 
surface of the port-wine stain. 
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In Figure 1 the direct medical costs per patient of 5 treatments of the entire 
PWS are related to the absolute size of the PWS. After adjusting for 
differences in size of the lesion by covariance analysis, we found significant 
cost differences (F=26.5, p<0.01) across the 4 age groups. After back-
transformation the geometric means of the direct medical cost data were £ 
928,£ 687,£ 728 and £ 568, respectively. 

Fifteen patients (17%) covered their PWS with camouflage make-up. All these 
patients received a questionnaire to report their use of camouflage. Twelve 
patients reported a reduction in the application of camouflage, following 
treatment. In the two youngest groups, only 1 patient (aged 10) used 
camouflage. Seven patients aged 12 to 17 and 7 patients in the oldest age 
group (18-31 year) covered up their PWS. The average costs of camouflage per 
patient within the period of 5 treatments in these two age categories were £ 
119 (sd. 192) and £ 139 (sd. 149), respectively. All adults (18-31 year) reported 
daily use of camouflage. 

Travel costs related to 5 treatments of the entire PWS were substantial and a 
little higher in the youngest patient groups, because the parents of these 
children preferred traveling by car (92%) rather than by public transport. The 
average travel costs in the 4 groups were £ 245 (sd. 193), £ 244 (sd. 211), £ 
225 (sd. 137) and £ 186 (sd. 300), respectively. 

Questionnaires were sent to 22 patients with paid employment, in the two 
oldest age groups, and returned by 15 (68%). In this group 7 patients reported 
on average 5.2 (sd. 5.3) days of absence from paid employment, after one visit. 
Most adults (5) were absent from work because of the blue-gray color of the 
treated area and the impossibility to applicate the usual camouflage. Only 2 
adults reported absence related to complications (slight infection) after 
treatment. 

Questionnaires were sent to 69 (parents of) children and adolescents attending 
day-care or school and returned by 53 (77%). On average the youngest 
children, aged 0 to 5, missed day care or nursery school for 1.5 (sd. 1.3) days. 
Children aged 6 to 11 and 12 to 17 missed school for 1.0 (sd. 0.5) and 3.2 (sd. 
4.2) days, respectively. It appeared that all children stayed at home for a longer 
period than just the period attending to treatment. The blue-gray color of the 
treated area was the most frequently reported reason for staying at home. 

In this study patients from the youngest groups were mostly accompanied by 
both parents during treatment. On average parents took one day off per 
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treatment visit from their work (paid employment) to accompany the children 
and to take care of their children after treatment. 

Discussion 

The primary objective of an economic evaluation of the FPDL technology is 
to incorporate considerations of resource consumption into decisions about 
the effective use of this technology and the start of treatment in relation to 
age. In this study the average direct medical costs per patient of 5 treatments 
of the entire PWS did not differ significantly between age groups. 

Calculated costs were influenced by differences in treatment procedure, related 
to age and size of the PWS. In all age groups costs of treatment increased 
proportionally with the absolute size of the PWS. Despite the smaller surface 
area of the PWS the direct medical costs were higher in the youngest age 
groups. 

Between age groups a selective referral bias at baseline should be considered. 
Teenagers and adults decided to submit themselves for treatment, while 
(young) children were submitted by their parents. Therefore it is possible that, 
compared to the younger age groups, patients in the older age groups had 
darker PWS. For this reason, we would have expected an even stronger 
difference between age groups. 

Our results show that optimal treatment of the PWS requires multiple visits. 
Only 11% of the patients finished treatment within the study period of 3 
years. So we evaluated the total costs of 5 treatments of the entire PWS. The 
average number of visits and total treatment duration needed for these 5 
treatments did not differ between the age groups. In contrast to the 
experiences of others 3,4,2° we did not find that children could be treated more 
effective than adults.21 Despite a thinner skin, a smaller PWS surface area and 
less ectatic structure of the abnormal bloodvessels in the superficial dermis10 

children in our study did not need fewer visits or less pulses. 

In the pediatric population the use of anesthetics was not required by 
protocol. Nevertheless we found it necessary to treat 30% of the children (0-5 
and 6-11 year) under general anesthesia, because they became highly anxious 
or pain-sensitive during treatment. Repeated visits without the use of 
anesthesia led to resentment in both children and parents. This preventive 
pain policy may differ between various medical centers. The need for 
anesthetics in the laser treatment of a pediatric population is confirmed by 
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several authors.18'19 Tan et al.4, Morelli et al.20 and Alster et al.22 Also treated 
(very young) children but did not report the requirement of general 
anesthetics. Rabinowitz23 confirms our findings that the use of general 
anesthetics in children allows a larger surface area to be treated in a single visit. 

The results shown are highly influenced by the type of laser used. As laser 
technology evolves treatment will become more efficient over time, because 
the potential repetition rate and the circular spot size of the given pulses 
increases, although it is not obvious whether the need for general anesthesia in 
children will decrease. 

Larger areas and the possible treatment of the entire PWS during a visit could 
reduce the number of visits needed to gain optimal clearance of the PWS. A 
more efficient treatment scheme per visit might be able to reduce the overall 
amount of time lost from day-care or school and from the parents' work. 

The assessment of any new technology is a complex, iterative process of 
which the clinical and economic considerations discussed here are only a part. 
This descriptive study did not confirm the hypothesis that treatment costs are 
lower in children than in adults. The repeated use of general anesthetics in 
children can be quite uncomfortable. We feel that the deleterious effects of 
painful procedures in childhood should not necessarily replace those of 
growing up with a PWS. The issue of general anesthesia and the extra costs 
generated should be considered by physicians, patients and health authorities. 
Individual assessment of pain and discomfort should guide the decision 
whether to use general anesthesia. The possibility to defer treatment to a later 
time when patients can be treated without general anesthesia should be 
weighed against the proportional increase in size, darkening and thickening of 
PWS over time. 
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Appraisal of laser treatment of children 

Abstract 

Background - The flash-lamp pulsed-dye laser (FPDL) has been introduced as 
the treatment of choice for port-wine stains (PWS) in childhood. So far this 
new treatment option has mostly been evaluated in terms of clearance. 

Methods - We prospectively studied 43 consecutive patients (aged 4-12) with a 
facial port-wine stain. Two separate evaluation questionnaires, completed by 
the childrens' parents, were distributed. 

Results - Response rates were 38 (88%) and 41 (95%) respectively. Children 
went through a mean treatment period of 2.5 years. They had gained 38% 
reduction in the difference in color between the skin with the port-wine stain 
and the contralateral healthy skin. Thirteen (32%) children could not be 
treated without general anaesthesia. Parents reported an extra time-investment 
in the week following treatment. Most children (95%) missed two days of 
school for each visit. Only a small number of parents did not perceive the 
laser treatment as painful; 50% of the parents felt the treatment to be a burden 
for their child. Eighty percent reported that their child shuddered when 
thinking of the laser treatment. Most respondents experienced purpura as a 
stigma. Overall, parents (85%) felt that it took a long time to gain optimal 
clearance. 

Conclusions - Laser treatment for children with port-wine stains can be painful, 
anxiety-inducing or otherwise discomforting for patients and parents. The 
decision to apply children for FPDL therapy should not only be based on 
clearance or anticipated long-term psychological benefits but on all treatment-
related effects. 
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Introduction 

Laser surgery has been introduced as a treatment of cutaneous vascular 
lesions. Advances in laser surgery in the last decade, particularly the 
development of the flash-lamp pulsed-dye laser (FPDL), have allowed children 
with a port-wine stain (PWS) to have reconstructive and aesthetic therapeutic 
intervention during infancy. There is no clinical evidence of serious 
complications in children treated with the FPDL, in contrast with older 
techniques like the argon laser.1"3 FPDL is regarded to be a low-risk procedure, 
even in patients with port-wine stains requiring multiple treatments.4 

Since the FPDL came into use it has been assumed that infants and children 
can be treated safely, effectively and probably even more efficiently.1'5,6'9 

Several retrospective studies have reported on FPDL treatment of children. 
These studies did not unequivocally confirm better treatment results at 

early ages. We recently showed in a prospective study that children ( 0 - 1 8 
year) did not show faster clearance of their PWS than adults (18-31 year).8 

It has been hypothesized that children with a PWS can develop emotional and 
behavioural disorders.1,10'11 These children are perceived to be at risk for 
psychosocial problems because of their physical appearance and the effects of 
their congenital disfigurement on family functioning or child/caretaker 
interaction. This calls for treating children as early as possible.10'11 

It is increasingly realized that the evaluation of new medical strategies in 
reconstructive surgery should be grounded on an evidence-based approach, 
from the patient's perspective.12"14 As such, the choice whether to use laser 
therapy in children with a facial PWS should not be guided by the expected 
clearance of the PWS, but on the balance of the burden of disfigurement and 
the treatment related effects and costs. The latter include the full range of 
physical, emotional and psychological consequences of treatment. 

We evaluated several specific issues of FPDL treatment procedure in children, 
focusing on the consequences for both parents and children of the 
introduction of PWS treatment at early ages. Issues covered are medical 
complications, additional medical care, days of absence from school of the 
children or work of the parents related to the laser treatment. We also 
evaluated, from a parent's perspective, pain during treatment, anxiety of the 
children before treatment, the impact of postoperative purpura, burden of 
treatment and time needed to complete therapy. 
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Material and methods 

Patients 

Consecutive children (aged 4 to 12) with a previously untreated facial PWS 
were included in this prospective evaluation study. Parents applied their 
children for the FPDL treatment, after having learned from the new treatment 
option from the media. All patients were treated in the department of Plastic 
and Reconstructive Surgery in the Academic Medical Center at the University 
of Amsterdam, the Netherlands, between December 1991 and March 1995. 
Oral informed consent of the parents was obtained. 

Treatment 

Patients were treated with a Candela SPTL-1 flash-lamp-pumped pulsed-dye 
laser (Candela Corp., Wayland, MA), an emission wavelength of 585 nm, a 
pulse duration of 0.45 ms, a repetition rate of 1 pulse per 3 seconds (0.33 Hz) 
and a circular 5 mm spot. Treatments were performed with a maximum spot 
overlap of 20% across the affected area. During each visit the largest possible 
area of the PWS was treated. In most pediatric patients a single treatment of 
the entire PWS required a number of visits. Within the 3.5 years study period, 
there was an average interval period of 8.6 weeks (sd. 3.0) between consecutive 
visits. 

All patients were initially treated in an outpatient setting. Prior to the actual 
start of treatment, a visit with an instructor was scheduled to explain the laser 
procedure to the children and to treat a test patch on the PWS to ascertain 
clinical response. Written information, including an explanation of the entire 
treatment was provided. Parents of patients participated in the process of 
choosing appropriate pain control, in which prevention was the main goal. 
During treatment of children a eutectic mixture of prilocaine and lidocaine 
(EMLA®-cream) and/or nerve blocks were used. EMLA®was applied by the 
parents to their children's PWS one-hour before the procedure. If those local 
analgesic methods were insufficient, midazolam was added for sedation. 
General anaesthesia in a day-care unit was used if children became highly 
anxious or pain sensitive. 

Treatment was to be discontinued if the PWS had reached total or optimal 
clearance, based on the clinical assessment. In addition to this global 
assessment a colorimeter was introduced to measure the difference in color 
between the healthy skin and the PWS objectively. All measurements were 
performed with a Minolta chromameter type CR-300.15 Color measurements 
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were taken before laser treatment started and after each following treatment of 
the entire PWS. Color differences were estimated, based on the color 
measurement of two identical areas in the face: one on the PWS and one on 
the contralateral healthy skin.8 

Instruments 

During treatment the childrens' parents were asked to participate in two 
separate studies related to the evaluation of laser therapy at an early age. The 
first study examined the societal impact of treating children. The second was 
aimed at specific issues concerning the assessment of laser therapy in 
childhood. Parents received by mail two questionnaires, between January and 
May 1994, to be completed by themselves. The use of parent/patient-based 
self-report follow-up questionnaires was thought to reflect of the parents' view 
of laser treatment, independent of clinical opinion. Initial non-responders 
were reminded after 6 weeks. 

With the first questionnaire, data were collected on the appearance of blisters, 
crusting and infections after treatment, and the need for extra medical care. 
Parents were asked to record time spent taking care of their children as well as 
days of absence or leave related to treatment. 

Additional data regarding parents' and patients' views of the FPDL treatment 
were collected through a second questionnaire. This instrument contained 6 
items, each expressing an opinion on a specific issue of the treatment. These 
opinions were derived from semi-structured interviews with parents and 
patients having a facial PWS, conducted in a separate sample of patients and 
parents. The items covered the following subjects: pain during and following 
laser treatment, anxiety of the child, burden of treatment, stigma of the treated 
PWS area and the time span needed to finish treatment. Parents were asked to 
indicate their assessment on a five-point Likert scale anchored as "strongly 
agree", "agree", "not sure", "disagree" and "strongly disagree". 

Analysis 

Responses on both questionnaires were tabulated and evaluated using 
descriptive statistics. For the children the average number of days of absence 
from school or day-care was listed. For the parents the average time-
investment and days absent from work due to one visit were recorded and 
reported. Responses to the five-point scale items of the second questionnaire 
were re-grouped into positive (4 or 5 on the used five item scale), intermediate 
(3 on the scale) and negatively (1 or 2 on the scale) answers. 
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Results 

Patients 

Forty-three consecutive children (aged 4-12) were approached for this study. 
Forty-one responded, 15 male patients and 26 female patients. At the start of 
treatment the mean age of the included children was 6.4 years (sd. 2.9); the 
mean surface area of their facial PWS was 98 cm (sd. 121). 

Treatment 

On average these children went through a treatment period of 2.5 years (sd. 
0.7). All patients could be followed-up. None of them had finished therapy 
within this period. The mean number of visits in the studied period was 15 (sd. 
6), during which an average of 9 treatments (sd. 3) of the entire PWS was 
performed. Overall patients gained a relative color improvement of their PWS 
of 38% (sd. 24), as estimated with the colorimeter. 

Figure 1 shows the decrease over time of the color difference between the 
PWS and contralateral healthy skin for two representative pediatric patients; 
both treated under general anaesthesia. Treatment procedures and treatment 
outcome within these patients did not differ from the other children. Color 
differences were measured and determined after each treatment of the entire 
PWS. In both patients a non-linear relationship between PWS clearing and the 
number of treatments of the entire PWS could be observed. These two 
patients reached 57% and 59% clearance, respectively, each after 13 treatments 
of the entire PWS. The greatest decrease in color difference was achieved in 
the first five treatments of the entire PWS. 

Thirteen children (32%) had to be treated with general anaesthesia. Prior to 
treatment all other children had EMLA® applied to their PWS, occluded with 
Tegaderm . Table 1 represents the treatment characteristics of the children 
treated with and children treated without anesthetics. General anesthesia was 
introduced during treatment because some children became very frightened or 
sensitive to pain during the FPDL treatment and were already apprehensive 
upon arrival at the clinic for a repeat procedure. Parents actively participated in 
helping the child; by attending the introduction of general anaesthesia and the 
recovery period. Hospitalization due to treatment did not occur. The 
introduction of general anaesthesia made the treatment of the PWS in children 
more efficient. With the use of general anaesthesia a larger number of pulses 
could be achieved and the whole PWS could be treated during 1 visit. 
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Figure 1. Color differences versus treatment of the entire PWS. 
* aged 7, surface area PWS 20 cm2, treated between January '92 and 
February '95. 
1 aged 10, surface area PWS 150 cm . treated between June '92 and 
March '95. 
O No color measurement. 
The first measurement was taken before onset of treatment. 
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Table 1. Treatment characteristics. 

With general anaesthesia Without general anaesthesia 

(n=13) (n=28) 

Visits per patient1 

Time per visit (minutes) ' 2 

Number of pulses per visit ' 

Average number of pulses per 
minute1 3 

12(4) 

85 (44) 

709 (606) 

12(4) 

16 (6) 

24 (11) 

123 (105) 

5(3) 

1 mean (standard deviation). 
2 preparation time included. 
3 preparation time excluded. 

The number of pulses given per minute during general anesthesia was 
approximately twice the number of pulses possible when treating without 
general anesthesia (Table 1). 

Questionnaires 

The first questionnaire was returned by the parents of 38 out of 43 children 
(88%). The second was completed by 41 (95%). All parents who responded to 
the first questionnaire also responded to the second one. 

On most visits both parents accompanied their child. During the first 24 
hours after treatment parents attended their children and provided them with 
extra care. For this purpose 39% of the mothers and 77% of the fathers took 
on average one day off from their work, mostly the day of therapy. In the 
week following treatment parents reported a mean extra time-investment of 
40 minutes per day (sd. 20) to give extra attention to the child and to take care 
o f the treated PWS. 

Most parents (95%) reported that their children missed day care or (nursery) 
school after a visit. On average children were kept at home for 1 day after 
each visit. The parents of five young children (aged 4 to 5) reported additional 
medical care between two visits. They consulted their general practitioner, an 
ophthalmologist or a plastic surgeon because of blisters or vesicles on the 
treated area of the PWS. Two patients needed extra pain medication in the 
week following treatment. 
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Table 2. Parent evaluation flash4amp-pumped pulsed-dye laser treatment. 

Parents of children (n—41') Not agree Slightly 

(%) agree(%) 

The laser treatment is quite painful 

A few days before the laser treatment my child is 
getting nervous 

My child shudders to think of the laser treatment 

My child feels stared at with the blue-gray color of the 
PWS after treatment 

The laser treatment is not a burden for my child 

It takes too long until my child has completed 
treatment 

Table 2 contains the response frequencies on the second questionnaire. 
Despite the use of EMLA and general anaesthesia, only a small number of 
parents (8%) regarded the laser treatment as not painful. Fifty percent felt the 
laser treatment to be a burden for their child. Despite the careful introduction 
of the laser treatment and a preventive pain policy, 2 3 % of the parents 
reported that their child was nervous before each visit. Eighty percent felt that 
their child disliked the idea of laser treatment. Most parents experienced the 
blue-gray discoloration of the PWS after each visit as a stigma for which the 
child is stared at. Purpuric areas were noted immediately after treatment and 
remained for 7 to 10 days, after which the skin returned to its former (red) 
color. Overall, 85% of the respondents felt that it took a long time until their 
child had gained optimal clearance and completed treatment. 

Discussion 

In this prospective study of children we found that the FPDL treatment of 
children (aged 4 to 12 years) with a facial PWS was not as easy, effective and 
efficient as had been hypothesized in the literature.1'2'5"7 Treatment required 
pain management, sometimes necessitating general anesthesia, and multiple 
treatments for optimal port-wine stain clearing. After each visit, temporary 
postoperative purpura was observed on the treated skin. 
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Our results may not unconditionally be generalized to other patients and 
settings. In this study, all children were submitted to treatment by their 
parents. This might have caused a selective referral bias. Mostly, parents 
decided how, when and where to seek therapy, often based on their personal 
anxiety level some felt they would have denied their child the possibility of 
medical care by not applying for treatment.16 Parents who are more 
concerned and involved or more distressed are more likely to refer a child with 
a PWS. Therefore a difference in parental coping may exist between referring 
and non-referring families.17 

It is difficult to evaluate objectively the pain in infants and children 
experienced during treatment. Behavioural observations, parents' reports of 
childrens' pain as well as childrens' own reports can be used to assess the 
amount of pain. Unfortunately, little is known about the reliability of the cues 
parents use to assess pain. Although most parents are concerned that their 
children suffer pain, they may underestimate the amount of pain actually 
experienced by their children.18 

We found it necessary to use general anaesthesia in 32% of the children. These 
children either became too frightened or experienced too much pain during 
treatment. General anaesthesia made it possible to treat a larger surface area of 
the PWS during a single visit. A similar preventive pain management was 
reported by Rabinowitz et al.19 In contrast, Tan1, Morelli9 and Alster20 saw 
no need for general anaesthesia when treating young children. 

Our study shows that numerous visits are needed to treat PWS in children. 
None of the forty-three children achieved complete clearance of their PWS 
within 2.5 years of therapy and multiple treatments. Compared with other 
studies the overall reached rates of clearance in our patients, based on 
objective measurements, were relatively low. In former studies the evaluation 
of outcome was mostly based on the subjective clinical assessment of 
clearance only.1'5'7'20'21 We based clearance on objective color measurements 
taken on the centre of the PWS. The actual outcome of treatment is still hard 
to predict. Age, color, anatomical side, mean depth of the vessels and skin 
type have been reported as prognostic factors.21,22 In our study the largest 
degree of fading was seen in the beginning of treatment. Thereafter the 
additional color reduction in the relative difference between the stain and the 
contralateral side gradually decreased. 

Although it is stated that children with a facial PWS have an increased 
likelihood of developing emotional or behavioural disorders, there are still no 
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longitudinal studies that demonstrate benefits of treatment to psychosocial 
functioning in the long-term.1'10 Results of recent studies suggest that children 
with PWS are not psychosocially maladjusted compared to nondisfigured 
children. '" Unfortunately the effect of a facial PWS on early socialisation in 
childhood is still unknown.17 Compensatory parental coping may adjust the 
deficits of disfigurement, at least for the younger child. 

Further advances in laser technology could increase the efficacy of treatment. 
New lasers will administer more pulses per minute, each pulse covering a 
larger surface area (7 mm). This may substantially shorten the duration of 
treatment and diminish the number of visits needed in the long-term. Yet we 
feel that the preventive pain policy in children will not be influenced by using 
a faster and more effective laser. General anaesthesia will still remain necessary 
and the proper selection of anesthesia is a key factor in dealing with children. 

We feel that our findings pose a challenge to people responsible for the 
decision whether or not to start treatment in children with PWS. The 
extended duration of treatment, requiring multiple painful visits, can be 
particularly stressful for children. Due to their age, children may be difficult to 
motivate to act as a willing participant of therapy.24 Most young children are 
incapable of staying still for painful procedures, even if they have the 
procedure explained.24 There is evidence that children can suffer long-term 
emotional consequences from successive painful medical procedures.25 The 
decision whether on to use anaesthesia in children requires a careful balancing 
of two drawbacks within optimal pain management: a long and possible 
painful treatment duration without anaesthesia versus a shortened treatment 
process involving the repeated use of anesthetics. 

The ultimate goal of treating children with the FPDL should be to remove the 
PWS without causing physical scars or emotional trauma. Therefore the age at 
which therapy is initiated must not be based on clinical outcome only but also 
on a considerate weighing of the expected psychological benefits and the 
discomfort of treatment.12,23 This will without doubt require careful 
investigation of the interplay between the PWS as a risk factor, and family, 
socio-environmental, and temperamental variables as protective factors. 
Consequently the question to treat or not to treat is not that simple. If the 
child becomes unmanageable during treatment or experiences (extreme) 
anxiety in the days surrounding the procedure due to the laser treatment or 
the use of anaesthetics, further therapy should be re-evaluated. Treatment of 
the PWS might even be delayed until it has become of importance for the 
child itself, without pressure from parents or a referring doctor. 
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Assessment of the outcome of laser treatment 

Abstract 

Background - The flash-lamp pulsed-dye laser (FPDL) is now an established 
form of treatment of port-wine stains (PWS) in childhood. Few studies so far 
regarded patients' assessments of laser surgery. None of them studied the 
assessment of the outcome of therapy during childhood. 

Methods -We prospectively studied, 52 consecutive parents of patients (aged 0 
to 13) with a facial PWS. Parents were asked to evaluate their expectations of 
therapy and outcome of therapy of their children. During FPDL treatment an 
evaluative questionnaire, completed by the childrens' parents, was distributed. 

Results — Seventy-seven percent of the parents of children responded. Children 
went through a mean treatment period of 2.4 years. On average children aged 
0 to 5 and children aged 6 to 13 year had gained 30% and 43% clearance 
respectively. At the beginning of treatment 60% of the parents reported that 
they would accept a negative treatment outcome. The majority of the parents 
reported that the received information prior to treatment was adequate. Fifty 
percent of the parents would have preferred to receive more information 
about the duration of treatment. Most parents (90%) felt that the PWS of 
their child had become less striking as a result of therapy. Two thirds reported 
that they were overall satisfied with the result of FPDL treatment of their 
child. Parents of younger children were willing to pay more for the laser 
treatment of their child compared to parents of teenagers. 

Conclusions — Although clearing is partial and treatment of children takes 
considerably more time than anticipated, parents of patients are satisfied with 
the results of therapy. 
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Introduction 

The flash-lamp pulsed-dye laser treatment (FPDL) is now an established form 
of treatment for facial port-wine stains (PWS). It is the preferred option in 
children and some have argued that treatment should start as early as 
possible.1"6 

So far the outcome of FPDL treatment and the eventual adverse effects have 
been evaluated by eliciting overall statements of success or failure from 
unblinded clinicians. Such a global assessment is vulnerable for bias and 
cannot escape a certain degree of subjectivity, as it has to be based on an 
impression of the disfiguring nature of the PWS and its modifications under 
laser treatment. ' Such an appraisal requires a perceptual judgement of the 
changes in color and size of the PWS and the differences in surface texture." 

In the management of PWS it is not the stain as such that warrants treatment, 
but the consequences of the disfiguring aspects of the PWS on the 
psychosocial well-being of the bearer. 

The treating physicians may not always be the most appropriate observers to 
evaluate these consequences, compared to the patients themselves or their 
parents. As expert witnesses of care, patients and parents hold a unique 
vantage point that can be of help to decision makers in health care. Based on 
these arguments, it can be argued that any assessment of FPDL treatment, 
both of the procedure itself and of its outcome, should therefore at least be 
accompanied by the judgement and opinion of patients and their families. 

There are other reasons to call for a more systematic consultation of 
participants' opinion in laser treatment. Patients and their parents can have 
unrealistic expectations of the eventual outcome of therapy, hoping for a 
complete disappearance of the stain where such an outcome is out of reach.1 

In order to prevent disappointment and dissatisfaction, measuring patient-
based outcome, including the acceptance and satisfaction with the received 
information and the results of treatment, can help clinicians in evaluating their 
(individual) patient care and informing future patients. 

Few authors so far have looked at patients' assessment of laser surgery. Their 
studies reflect the assessment of adult patients and evaluated the results of 
other laser types1 " , different anatomical sites ' , mosdy related to a short 
treatment period. 
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In this prospective study we report the outcome of laser treatment of facial 
PWS in young children from a parents' point of view. A parent-report 
questionnaire was developed, covering the following topics: treatment 
expectations, adequacy of the received information on treatment, global 
satisfaction with present appearance, change in facial appearance, and an 
appraisal of the achieved result in economic terms. Also included were two 
measures of behavioral intentions. Parents' responses were seen as an 
expression of parental perceptions of their child's adjustment to the results of 
treatment, which may depend on the age of the child. For this reason, results 
were compared between age groups. In addition, we analyzed to what degree 
the variability in satisfaction and willingness-to-pay could be explained by 
differences in treatment characteristics and outcome. 

Material and methods 

Patients 

Fifty-two consecutive patients (aged 0-13) with previously untreated facial 
PWS were invited to this prospective comparative study. All patients were 
treated between December 1991 and March 1995 in the department of 
Reconstructive and Plastic Surgery in the Academic Medical Center at the 
University of Amsterdam, the Netherlands. Prior to treatment oral informed 
consent was obtained from the parents or caretakers. During treatment 
patients received a standard information briefing. 

Treatment 

Patients were treated with a Candela SPTL-1 flash-lamp pumped pulsed-dye 
laser. In most patients a single treatment of the entire PWS required a number 
of visits. The average period between 2 visits was 8.6 weeks (sd. 3.0). 

During treatment a eutectic mixture of prilocaine and lidocai'ne (EMLA®-
cream) and/or nerve blocks were used. General anesthesia in a day-care unit 
was used if children became highly anxious or pain sensitive. 

The difference in color between the healthy skin and the PWS was measured 
with a colorimeter19 (a Minolta chromameter type CR-300). Color 
measurements were taken before laser treatment started and after each 
following treatment of the entire PWS. Color differences were estimated based 
on the color measurement of the PWS and a symmetrical area in the face. 
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Questionnaire 

At the beginning of laser therapy the parents of the patients were asked to 
indicate their anticipated acceptance of a negative treatment outcome, i.e. no 
clearance of the PWS. Answers could be given on a five point Likert rating 
scale, ranging from "strongly agree" to "strongly disagree". 

Between May-July 1995 we sent out paper questionnaires to the parents, with 
one reminder after 6 weeks. In this questionnaire, parents were first asked to 
answer five questions referring to the level of satisfaction with the amount of 
information received, as well as with the quality of the instruction about the 
clinical routine. The latter included discoloring of the PWS, pain, results, 
duration and the actual treatment procedure. Answers could be given on a five 
point Likert rating scale, ranging from "strongly agree" to "strongly disagree". 

In addition parents were asked whether they felt satisfied with the results 
achieved so far with laser treatment of their child's PWS. They were invited to 
indicate perceived changes in the appearance of their child by marking one 
from three ordered categories. 

Parents were subsequently asked to think back to the situation in which they 
had to make the choice to apply their child for laser therapy. They were 
requested to indicate how much they would be willing to pay for a single laser 
treatment of their child. Parents were asked to mark this economic value of 
one laser treatment of their child's PWS on a visual analogue scale. The scale 
was anchored on hypothetical payment prices. The anchors ranged from 0 to 
1500 Dutch Guilders (DGL) (0 to app. 750 USD). No additional information 
about the risks and benefits of laser treatment of PWS in children was 
provided, so patients had to rely on their own experience with treatment of 
their child in answering this question. We also asked parents to indicate their 
net take-home salary. 

We included two measures of behavioral intentions in the questionnaire. 
Patients were asked whether they would recommend laser treatment to (1) a 
personal friend with a child with a PWS and (2) to a personal friend with a 
PWS. 
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Analysis 

Patients were divided in two age groups: young children, ranging in age from 0 
to 5 year, and children aged 6 to 13 year. We used the F statistic to compare 
the reduction in color differences between the two age groups. 

Responses to the five-point scales were re-grouped into positive (4 or 5 on the 
scale), intermediate (3 on the scale) and negative (1 or 2 on the scale) answers. 
Close-ended responses were summarized using descriptive statistics. 

The significance of differences in willingness-to-pay between the two age 
groups was assessed using the Mann-Whitney U test statistic. The influence of 
patient-parent characteristics and actual treatment outcome on the reported 
global satisfaction and willingness-to-pay amounts was examined using 
correlational analysis. All calculated P values were two-tailed, with values of .05 
or lower indicating statistical significance. 

Results 

Patients 

The parents or caretakers of 40 children (77%) returned the questionnaire: 
21/25 patients aged 0-5 and of 19/27 patients aged 6-13. Thirty of the 
questionnaires were completed by the mothers (75%), 7 by the fathers (18%) 
and 3 were completed by both parents. 

In the younger group (0-5 year) the parents of 6 boys and 15 girls responded. 
At the start of the treatment the mean age of the children included in this 
group was 3.5 years (sd. 1.5). The average facial surface area of their PWS was 
71.8 cm2 (sd. 60.9). 

In the older group (6-13 year) 9 parents of male patients and 10 parents of 
female patients returned the questionnaire. The mean age before treatment of 
the children included in this group was 7.5 (sd. 1.5). The average surface area 
of their PWS was 117.6 cm2 (sd. 148.0). 

Treatment 

Table 1 contains the general treatment characteristics of the respondents. The 
mean treatment period at the time of this study was 2.4 years. In this period 
patients had received an average of 8 total treatments of the PWS. Overall a 
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Table 1. Treatment characteristics. 

Average visits per patient1 

Total treatments of the entire PWS 

[range] 

Treatment period (year) 

Number of pulses per visit' 

With general anesthesia (n=14) 

Without general anesthesia (n=26) 

0-5 year 

(n=21) 

15(6) 

8.2 (2.3) 

[5 -13] 

2.7 (0.5) 

182 (267) 

571 (433) 

94 (55) 

6-13 year 

(n=19) 

14(7) 

7.9 (3.0) 

[1 - 13] 

2.1 (0.7) 

201 (268) 

819 (766) 

162 (129) 
1 mean (standard deviation) 
2 preparation time included 

smaller average number of laser pulses per visit had been administered in the 
younger age group (0-5 year). 

General anesthesia in a day-care unit had been introduced during treatment 
for 14 (35%) children: 11/21 in the younger age group (0-5 year) and 3/19 in 
the older age group (6-13 year). Before the introduction of general anesthesia a 
mixture of prilocaïne and lidocai'ne (EMLA®-cream) in combination with 
midazolam (Dormicum ) had been used in 9 of these patients. All other 
children applied EMLA before treatment. We learned form the clinicians that 
distress and the low pain threshold of these children were factors influencing 
the decision to use general anesthesia. Although both factors were related to 
the size and the location of the PWS, there was no general policy favoring 
local anesthetics in small lesions and general anesthesia in large lesions. 

The color differences at the initiation of treatment between the PWS and the 
contra-lateral healthy skin were comparable between both age groups (F=2.0, 
p=0.16). On average children aged 0 to 5 year and those aged 6 tol3 year 
achieved a relative improvement of 30% (sd. 33) and 43% (sd. 22) respectively. 
This difference was not statistically significant (p=0.13). 

75 



Assessment of the outcome of laser treatment 

Table 2. Global assessment of clinical outcome. 

Parents of patients 0-5 year 6-1'3 year 

(n=21) (n=19) 

I am satisfied with the results of 15 13 
laser treatment for my child's PWS 

The PWS has disappeared 1 1 

The PWS is less striking 20 17 

The PWS has not changed - 1 

Qiiestiomiaire 

At the beginning of treatment 24/40 of the responding parents (60%) 
announced that they would accept a negative outcome, i.e. no clearance of the 
PWS. 

Most parents reported that they had received adequate information about 
discoloring of the PWS after treatment (36/40), pain associated with treatment 
(36/40), the treatment procedure itself (39/40), and the expected results of 
laser t reatment (35/40). Fifty percent of the respondents (20/40) indicated 
that the information about the duration of the treatment was adequate; 
whereas the other half would have preferred receiving more specific 
information about this issue. 

The answers to the global assessment items in the follow-up questionnaire that 
refer to the parent/patient-based outcome of laser therapy are summarized in 
Table 2. Two thirds of the parents (28/40) indicated that they were overall 
satisfied with the result of the laser treatment of their child. Of the 
respondents group 30% (12/40) said they were not satisfied with the result. 

Two parents felt that the PWS of their child had completely disappeared as a 
result of laser treatment. Their children, aged 0-5 and 6-13, had at that point 
received 10 and 4 total treatments of the entire PWS, respectively. In the older 
age group the parents of one child felt that the PWS of their child had not 
changed after 6 total treatments of the entire PWS. The majority of the 
parents (37/40, 90%) felt that the PWS of their child had become less striking 
as a result of laser treatment. We did not find an association between surface 
area of the PWS, age of the child, clearing of the PWS and overall satisfaction 
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Figure 1. Median amounts (DGL) of Willingness-to-Pay with interquartile ranges. 

with the result of treatment (Table 3). In contrast, parents of patients who had 
received a high number of total treatments of the entire PWS expressed less 
satisfaction with outcome. 

Parents were also asked to assign the economic value of laser treatment and 
the achieved treatment results, based on their current experience. Four 
parents, two in the younger and two in the older age group did not want to 
answer this virtual question on willingness-to-pay (WTP). They saw it as the 
responsibility of society to pay for the treatment. The median amount parents 
of children in the younger age group were willing to pay was D G L 300,-
(interquartile range: D G L 135, 1500,-; app. 78 USD — 750 USD). In the 
older age group, the corresponding amount was D G L 250,- (interquartile 
range: D G L 60,- — 950,-; app. 30 USD — 475 USD) (Figure 1). This 
difference in willingness-to-pay was not statistically significant (p=0.19). Five 
parents of children (24%), aged 0-5 year, and three parents of children (16%) 
aged 6-13 year were willing to pay the highest economic price mentioned on 
the scale ( D G L 1500,-; app. 750 USD). 
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Table 3. Correlation between Parent-patient characteristics, Treatment outcome, 
Satisfaction and Willingness-To-Pay. 

Predictors R p-value 

Satisfaction (n—40) Parent-patient characteristics 

Surface area of the PWS -0.07 

Age of the child -0.08 

0.68 

0.64 

Treatment outcome 

Clearing of the PWS 

Total treatments 

0.03 

-0.36 

0.85 

0.03 

Willingness-To-Pay (n—36) Parent-patient characteristics 

Surface area of the PWS 

Age of the child 

Family income 

Treatment outcome 

Clearing of the PWS 

Total treatments 

-0.02 

-0.19 

0.59 

0.07 

0.23 

0.48 

0.28 

<0.01 

0.67 

0.19 

T h e average reported family income did no t differ between age groups. 
Families with higher incomes were willing to pay more for treatment. We did 
n o t find an association between surface area of the PWS, age of the child, 
PWS clearing, total treatments of the entire PWS and the reported WTP 
a m o u n t (Table 3). 

All 21 parents of the younger children and 17 out of 19 parents of the older 
children would recommend laser treatment to a friend or to the child of a 
friend. 

Discussion 

This study shows that is it feasible and informative to ask parents for an 
evaluation of treatment and its outcome through a structured questionnaire. 
Results demonstrate a considerable level of parent satisfaction after laser 
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treatment of a facial PWS in their children, even though optimal clearing had 
not been obtained. 

Our results also show room for improvement, for example in the quality of 
information about expected treatment duration. Some differences were 
observed between age groups, although these were not statistically significant. 
When asked how much money they were willing to pay for one laser 
treatment of their child, parents in the youngest age group (0-5 year) reported 
higher amounts than parents in the older age group (6-13 year). 

The results shown cannot unconditionally be generalized to other conditions 
and settings. Our study, based on a small sample, only included patients and 
parents who had chosen to pursue laser therapy. Parents that had made an 
informed decision not to opt for laser treatment could not be included. Sixty-
three percent of our patients were female and 37% male, while there is 
supposed to be an equal sex distribution among patients with PWS.20 It is 
possible that parents of female patients value facial appearance higher and 
consequendy seek treatment more actively. We should also keep in mind that 
it is unknown to what degree these assessments in parents of young children 
are stable over time. 

We found a negative association between level of global satisfaction with 
treatment outcome a number of total treatments of the entire PWS received. 
None of the patients in this study had completed treatment at the point where 
outcome of laser therapy was evaluated. It is possible that feelings of 
satisfaction become stronger with the gradual disappearance of the PWS. On 
the other hand, as maximal clearing takes multiple treatments, dissatisfaction 
may grow with the increasing burden of a prolonged treatment duration.21 

In this study, we found similar outcome across age groups.22 It has been 
suggested that the periods of family stress accumulate as the child with PWS 
grows, with the major stress for the parents occurring during the early years of 
the child. Our results point in this direction, although none of the 
differences, considered in isolation, were statistically significant. Parents of 
younger children were willing to pay more for treatment compared to parents 
of teenagers. The higher anticipated benefit of PWS clearance at an early age 
could be held responsible for this difference. 

The assessment of the FPDL treatment of children as reported by parents is 
likely to reflect the parents own opinion and feelings. People see illnesses as 
subtracting value from their lives, and parents tend to be more protective of 
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their children than of themselves. Yet little is known about the parents of 
children with a PWS and the characteristics of their parent-child relationship. 
Variables that might influence the decision of parents to seek treatment for 
their child have not yet been identified. In a recent study of 70 adult patients 
applying for FPDL treatment, participants reported retrospectively that 
parents had been very concerned about their stain and that their parents had 
made many attempts at therapy of the PWS during their childhood. 

Patient and parent satisfaction is a multidimensional concept. Satisfaction with 
treatment is not only determined by outcome. Whether patients and parents 
are satisfied will to a large extent be determined by the interplay between prior 
expectations and actual treatment outcome. The former can be influenced by 
the information provided by the responsible clinicians before treatment 
starts.25 Willingness-to-pay for treatment is known to depend on similar 
factors, as well as on family income.26 Kalick concluded that patients with a 
PWS had unrealistic perfectionist expectations of their argon laser treatment. 
Augustin et al., studying a group of 70 adult patients receiving FPDL, reported 
that about 90% had high or ver)' high expectations that the stain would 
disappear with treatment.24 

Beyond prior expectations and outcome, many other features of the process 
of delivering health care can influence treatment satisfaction. Recently Miller et 
al. reported that parents of children with a facial PWS experienced less 
parental stress if they were satisfied with staff communication during 
treatment.23 In our study the majority of the parents reported that they would 
accept a negative outcome of treatment and that they had received adequate 
information, although the information about expected treatment duration left 
room for improvement. We think that providing comprehensive and detailed 
information prior to the initiation of laser therapy can help in avoiding 
unrealistic expectations. Even when clearing is not optimal or when treatment 
takes considerably more time than anticipated, parents and patients may still 
be satisfied, if they feel that their own viewpoint has been taken into account 
and that an acceptable outcome has been reached. 
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Diffusion of FPDL in the Netherlands 

Abstract 

Background — In the early nineties the flash-lamp pulsed-dye laser (FPDL) has 
been introduced as the treatment of choice for port-wine stains (PWS) in 
childhood. This article describes the adoption and diffusion in the 
Netherlands between 1994 and 1999 of laser treatment of vascular lesions, in 
particular PWS treatment in childhood. 

Methods - A prospective survey of 11 centres that had gained experience with 
the treatment of PWS and the use of laser equipment was conducted. Semi-
structered interviews were recorded for 12 weeks in 1994. An evaluative 
telephone survey was performed for 12 weeks in 1999. 

Results — FPDL has become the treatment of choice for PWS in childhood. 
Academic hospitals and teaching hospitals were fast adopters of this new 
treatment modality. Within the study period the technical refinement of laser 
therapy dominated all evolution. Inappropriate and unskilled use is at present 
one of the greatest problems with laser applications. Treatment procedures are 
still not standardized. Treatment capacity has not increased within the study 
period, nor did the number of treatments necessary to receive optimal patient 
outcome change. The number of referrals of patients with a PWS shows a 
large variation between centers, remaining stable over time. 

Conclusions — Between 1994 and 1999 laser treatment characteristics and 
procedures have been established by consensus, rather than by adequate 
explicit guidelines. 
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In troduction 

Medical lasers have advanced so rapidly over the past 10 years that specific 
information concerning the diffusion into medical practice was often not 
available. New laser systems were introduced and older systems have been 
improved. Furthermore, the laser industry itself is very unstable, with small 
companies being founded and some of them disappearing as quickly as they 
emerged.1 

The development of pulse lasers has made it possible to control treatment 
duration. This has changed dramatically the very nature of the laser - tissue 
interaction. Pulse lasers are capable of affecting a specific target tissue without 
a high risk of scarring and pigmentary changes.2 In recent years, pulsed lasers 
have become an indispensable part of dermatotherapy. Port-wine stains 
(PWS), haemangioma, telangiectasias as well as other vascular malformations 
and neoplasms represent the most significant indications for laser therapy. 

The flash-lamp pumped pulsed-dye laser (FPDL) has been introduced as a safe 
and effective treatment modality for PWS in childhood.3 6 In itself, such a bold 
declaration does not guarantee quick adoption of the procedure and becomes 
a standard practice. The dissemination and implementation of new technology 
into everyday medical practice is an iterative and long-term process, influenced 
by patient demand, scientific proof of effectiveness, (societal) cost-
effectiveness, as well as reimbursement systems.7,8 Physicians considering new 
management options must be prepared to change their own routine practice. 
In all cases, they must be able to apply these new techniques appropriately in 
order to do more good than harm. 

Many feel that all promising new technologies should carefully be analysed 
before they are introduced into clinical practice. Examples abound of 
technologies that undergo multiple incremental innovations after their initial 
acceptance. As a consequence, technologies can be assessed at different stages 
of evolution and diffusion. In general the diffusion of a technology can be 
described in terms of the following stages: conceptual (future technology), 
experimental, investigational (initial clinical try out), established (standard 
approach and diffused into general use) and obsolete (superseded or proven to 
be ineffective).8 These stages are often difficult to delineate. A new technology 
does not need to mature in such a linear fashion. 
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To learn more about the way the FPDL has been introduced and used in the 
Netherlands, we contacted 11 medical centres twice. We investigated the 
diffusion of laser-technology in these centres, as well as the actual use of these 
lasers within the departments of dermatology and plastic surgery. We also 
studied the evolution of treatment of PWS during childhood between 1994 
and 1999. 

Through a technology-oriented assessment we tried to address the range of 
problems in which lasers are used and how appropriate the use of the laser 
technology is for different types of PWS in different settings. Within a period 
of five years we looked at the introduction of the FPDL within developed 
treatment procedures, within treatment, and tried to locate its the current 
position of the treatment of PWS in medical practice, especially in childhood. 

Methods 

Centers 

The study was carried out in two time frames: the first period was November 
1994 through February 1995, the second March 1999 through May 1999. The 
period between these two intervals was considered sufficiently large to allow 
for changes in practice following the publication in 1998 of a prospective 
clinical study, investigating the effectiveness of PWS treatment in relation to 

9 

age. 

In each time frame we contacted 11 centres. These included two private 
centres, four general hospitals and five academic hospitals. All had gained 
experience with the treatment of PWS in childhood and the use of laser 
equipment in the early nineties. The performing specialties were Dermatology 
and Plastic Surgery. 

In the first period, November 1994 — February 1995, information was 
obtained through semi-structured interviews with medical specialists, their 
assistants, and hospital technicians. Each interview took from two to four 
hours. We examined the treatment setting using a self-developed checklist. 

Between March 1999 and May 1999 we approached the same centres and 
informants a second time, to update our data. The second interview was 
conducted over the telephone. The structure and items of the second 
interview was largely identical to the first one. The telephone interviews took 
approximately 30 minutes. 
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In addition we gathered data from various sources on appropriate use of laser. 
In general these concluded technical properties, clinical safety, and 
standardisation of treatment procedures. 

Questionnaire 

The questionnaire used in the interviews had two sections. The first section 
contained 10 items concerning centre characteristics, hospital type, laser types, 
number of lasers used, replacement of lasers, local investment plans, teaching 
status, patient mix, and type of treatments. Within the second section we 
investigated specific issues concerning technical properties as well as the use of 
lasers in the treatment of PWS. This second part contained 22 items related to 
the intensity of use, treatment capacity, mobile and shared use of laser 
equipment, current treatment procedures, ease of use, treated number of 
patients with PWS, appraisal of the laser treatment of PWS and the clinical 
assessment of experienced outcome. 

Analysis 

The results were summarised for each time period: 1994 and 1999. Within as 
well as between centres comparisons were made. The academic centre that 
had been investigating the effectiveness of the FPDL treatment in relation to 
age was excluded from the main analysis. 

Results 

Center characteristics 

In 1994 four different types of lasers were reported to be in use for the 
treatment of PWS: the flash-lamp pumped pulsed-dye laser, the argon-dye 
laser, the copper vapour laser, and the KTP-laser. These lasers were also 
applied in the treatment of other vascular malformations, such as 
telangiectasias, couperose, and tattoos. Within the investigated centres, lasers 
were shared between specialties. The multidisciplinary use of lasers developed 
itself further within the study period. Only one (private) centre considered 
mobile use. 

In 1994 two centres, one general and one academic hospital, treated PWS with 
the FPDL. In contrast, four centres used the FPDL in 1999. Two academic 
hospitals had added the FPDL to their treatment options, in order to be able 
to treat PWS in children. 
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Ninety percent of the lasers were introduced in the early nineties. In 1999 
most centres were using the same laser equipment. Some had purchased new 
accessories, such as scanning devices, to refine the treatment process. The use 
of such devices increased speed and accuracy, while minimising the risk of 
scarring that can result from uneven scanning. Some centres had started to 
treat patients with a larger spot size (7mm versus 5 mm). 

It appeared that the investment decision of buying a new laser in both periods 
was largely supported by new industrial and technical developments. The 
individual clinician or hospital had been searching for an appropriate laser 
system, concentrating on techniques best suiting the needs of the centre. 

During the first interview sessions it was generally agreed that the skills of the 
user of the laser were important for treatment outcome. Participants 
expressed a wide spectrum of opinions concerning the specific training of 
physicians to qualify for laser treatment. At both points in time treatment was 
not necessarily performed by plastic surgeons or dermatologists. In one 
general hospital x-ray technicians were treating patients, under the supervision 
of a dermatologist. In 1999 there was no general agreement as to whether the 
laser should be used only by laser specialists or could also be used by 
generalists. Most centres concluded that there was need for teaching a basic 
knowledge of the function and tissue-interaction of lasers. 

In contrast to 1994, two clinical groups had started to produce some kind of 
clinical guidelines for laser use. Such a guideline identifies the type of laser 
considered to be appropriate for a given condition, as well as exposure time 
and power. This issue proved to be controversial, with some laser experts 
expressing serious reservations about the utility of such guidelines. 

The frequency of using lasers into routine medical care varied from at least 
once a day to once a month. About 30% of the laser equipment was used 
weekly. Treatment capacity in the centres had not changed significantly over 
time. In 1999 all academic centres stated that, in order to gain experience, 
lasers should be frequently used. 

Port-wine stain treatment 

The number of referrals for PWS treatment varied between the centres. In 
1994 the number of new patients with a PWS varied from 2 to 200 a year. 
Relative differences in the number of new and treated patients between 
centres remained stable within time. Compared to 1994 each centre was 
treating more patients in 1999. This was caused by an increased number of 
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referrals of new patients and the fact that a substantial part of earlier patients 
had not yet finished treatment within the 5 years. In 1993 two centres had 
introduced a waiting list for the laser treatment of PWS. They maintained the 
waiting list within the investigated period. In both centres treatment capacity 
could not be expanded. 

The size of the lesions varied from a few square centimetres to over 10% of 
the body surface area (approximately 2000 square centimetres). All centres 
reported purpera, a darkening akin to bruising, as the most common side 
effect of treatment of PWS. The observed incidence of undesirable side effects 
such as scarring, changes in skin texture, and pigmentation varied between 1 
and 10%. No changes were reported using other devices in 1999. 

In 1994 four centres were treating children under the age of 4 on a regular 
basis. All other centres expressed reservations on treating children under the 
age of 10 . In 1999 six centres, 4 academic hospitals and 2 general (teaching) 
hospitals, were treating young children. Of these, three academic and one 
general hospital treated PWS in childhood with the FPDL (4/6). 

It was already apparent in 1994 that multiple treatments were necessary to 
treat PWS, even in childhood. Treatment of the same area of the PWS was 
repeated at intervals varying from six to twelve weeks. Three clinicians, two in 
a general hospital and one in an academic centre, determined before onset of 
treatment the maximum number of treatments necessary as well as the 
locations of the PWS to be treated. They felt that treatment for years should 
be avoided. The average time per visit per patient varied between 15 and 45 
minutes, depending on the size of the PWS. These observations were 
confirmed in 1999. Compre-hensive written instructions or explicit guidelines 
to treatment procedures were not used. 

In 1994 treatment of PWS at any age had been variably carried out using 
conventional pain control like icepacks and local anesthetics (lidocaine and 
EMLA®). In 1999 three participants had introduced the use of general 
anaesthetics to treat PWS in childhood. 

Categories of'excellent', 'good' and 'fair' were used to describe the degrees of 
clearance. The assessment of treatment was mostly based on a direct 
comparison with the original lesion made by the treating physician. Patient 
dissatisfaction was seldom a reason to discontinue treatment. Assessment did 
not change in time. In 1994 only one centre was satisfied with the result of 
PWS treatment in children. This centre was also the centre that had gained 
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most experience with treatment at early ages. In 1999 clinicians treating 
children concluded that the results of treatment were favourable. Some of 
them were increasingly concerned about the practical implications of 
differences in efficacy and effectiveness of treating PWS in childhood. During 
the second interview clinicians expressed the view that the subjective nature of 
disfigurement makes an objective assessment of need difficult. 

Discussion 

Although the selection of the best treatment parameters still requires further 
refinement, laser surgery has evolved to a position where it is the treatment of 
choice in PWS and other vascular lesions in 1999. The observed progress in 
laser treatment has resulted from the refinement of lasers and techniques. The 
comparative advantage of lasers for treatment has been established by 
consensus, not by evidence-based, explicit guidelines. 

The use of the FPDL in treating PWS at all ages was first reported in the early 
nineties. Nowadays FPDL has become the treatment of choice for children 
with classic PWS. This treatment option is available in most large medical 
centres. It offers significant advantages over any other modality for the PWS 
treatment of children. Nevertheless, careful screening, referral and 
parental/patient consultation remain important issues to achieve optimal 
results and minimal risks. 

The first data for this survey were obtained in 1994. We contacted 11 centres 
that had gained experience with laser treatment of vascular lesions and PWS in 
children. We studied the diffusion of the FPDL and its use in the treatment of 
PWS during childhood over a period of 5 years. In 1999 we approached the 
same centres. It is possible that within the study period hospitals that were not 
included had started to treat these vascular lesions with lasers. Therefore the 
rate of diffusion might be higher as reported. 

All participating academic hospitals and two general teaching hospitals have 
adopted FPDL treatment of PWS in children. The literature on the diffusion 
of medical innovations states that large hospitals as well as teaching hospitals 
are early adopters.10 This was shown to be true in our survey. Such a 
development might be supported by the necessity of using general anaesthetics 
in treating (young) children. 

The rate of adoption could have been influenced by the length and timing of 
the study period. Earlier studies, examining the diffusion of new medical 
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technologies, showed that the time taken to reach at least 75% adoption into 
routine medical care varies. From the literature it appeared that the level of 
75% adoption of electronic fetal monitoring or ultrasound imaging took 8 and 
11 years, respectively.11 

Because most (young) patients applying for laser therapy were self-referrals the 
reported numbers of submissions could have been influenced by the 
awareness of the existence and the strength of the demand for access to this 
treatment. 

There have been few attempts to standardise the criteria by which results of 
PWS treatment should be assessed. The descriptive categories used, such as 
'excellent', 'good' and 'fair', prove to be inadequate when used subjectively by 
different clinicians. 

It is important to keep in mind that the proliferation of laser technology has 
made many systems available to a wide variety of medical specialists, many of 
who may not be specifically trained or experienced in treating either children 
or vascular lesions. A technology may be established for certain patient 
applications and investigational for others. 

Rapid adoption of a new health care technology is not undesirable per se. 
However, there is a risk that such a technology is broadly adopted without 
sufficient consideration of its potential benefits and harms. Questions 
regarding the safety of the procedure, cost implications, influence on existing 
treatment protocols, and appropriate training may be ignored. The diffusion 
of the FPDL described illustrates the difficulties of evaluating a procedure in a 
sufficiently comprehensive manner before a technology finds widespread use. 

91 



Diffusion of FPDL in the Netherlands 

References 

1. Banta DH, Schou I, Vondeling H, De wit A. Economic appraisal of laser applications in 
health care. Report of a project. Lasers in medical science 1992;7:9-21. 

2. Nanni C. Complications of laser surgery. Dermatol Clin 1997;15(3):521-34. 
3. Tan OT, Sherwood K, Gilchrest BA. Successful treatment of children with portwine stains with 

the pulsed dye laser. New Engl J Med 1989a;320:416-421. 
4. Morelli JG, Weston WL. Pulsed dye laser treatment of port wine stains in children. In: Tan OT 

(ed), Management and treatment of benign cutaneous vascular lesions. New York: Lea & 
Febinger, 1992. 

5. Ashinoff R, Geronemus RG. Flashlamp-pumped FPDL for port-wine stains in infancy: 
Earlier versus later treatment. J Am Acad Dermatol 1991;24:467-72. 

6. Reyes BA, Geronemus RG. Flashlamp-pumped pulsed dye laser treatment of port-wine 
stains in children. J Am Acad Dermatol 1990;23:1142-48. 

7. Goldberg HI, Cummings MA, Steinberg EP, Ricci EM, Shannon T, Soumerai SB, 
Mittman BS, Eisenberg J, Heck DA. Deliberations on the dissimulation of PORT 
products: translating research findings into improved patient outcomes. Medical Care 32, 
suppl. 7(1994):JS90-110. 

8. Gelijns A, Rosenberg N. The dynamics of technological change in medicine. Health 
Affairs 1994;3:28-46. 

9. Van der Horst CMAM, Koster PHL, De Borgie CAJM, Bossuyt PMM, van Gemert MJC. 
The effect of timing of treatment of port-wine stains with the flash-lamp-pumped pulsed-
dye laser. New Engl J Med 1998;338:1028-33. 

10. Greer AL. Adoption of medical technology. The hospital's three decision systems. Int J of 
Technology Assesment in health care 1985;1:669-79. 

11. Menon D, Marshall D. Diffusion of laparoscopic cholecystectomy in Canada. Int J of 
Technology Assessment in health care 1994;10:287-292. 

92 



The introduction of the 
flash-lamp pulsed dye-
laser treatment of facial 
port-wine stains in 
childhood 

A case of Heal th Care 
Technology Assessment 

Corianne AJ.M. De Borgie 

Patrick M.M. Bossuyt 

Chantal M.A.M. van der Horst 

Martin G. van Gemert 

Submitted for publication 



A case of health care technology assessment 

Abstract 

Background — Lasers have been used in the treatment of port-wine stains (PWS) 
for over 30 years. With the introduction of the flash-lamp pulsed-dye laser 
(FPDL) it was assumed that infants could be treated safely, effectively and 
probably more efficiently. Nowadays FPDL treatment is an established form 
of treatment of port-wine stains (PWS) in childhood. 

Methods — Based on the iterative Health Care Technology Assessment (HCTA) 
loop, we examined whether sufficient evidence from evaluations has been 
present to support the introduction of FPDL treatment for facial PWS at an 
early age. Such an assessment requires an interdisciplinary approach focusing 
on aspects of safety, efficacy, effectiveness, quality of life, costs, as well as the 
ethical issues of treatment. 

Results — Assessment of the FPDL in PWS treatment of children did not 
follow the model of medical innovation and evaluation. Most assessments 
have been focused on laser applications that were already in clinical use. 
Efficacy and effectiveness of laser treatment have been the major concern in 
most assessments. Only a few studies have looked at costs and ethical aspects 
of treating children. 

Conclusions — We believe that this non-adherence to the iterative model reflects 
the gradual way by which innovations find their way into clinical practice. 
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In troduction 

Port-wine stains (PWS) are congenital vascular malformations of the 
superficial dermis which affect 3 to 5 children per 1000 births.1'2 The skin 
discoloration usually is seen at birth as a faint pink macule that progresses over 
time and darkens to a deep red or purple. Nodularity of PWS may occur as the 
patient reaches middle age.3 Most (90%) of PWS occur on the head and neck, 
at equal rates in males and females. There is no spontaneous regression of 
PWS at any time of life.4 

Lasers have been used in the treatment of PWS for over 30 years. The use of 
laser light introduced a degree of selectivity that was unachievable with 
conventional therapeutic modalities, such as surgical excision, ionizing 
radiation, tattooing with skin-tone colors, cryosurgery and dermabrasion. 

Initially argon and ruby lasers were used in the treatment of PWS. Positive 
results were reported for argon laser treatment in 60 to 85% of selected adult 
patients, usually after puberty.5'6 Unfortunately, this treatment resulted in 
cosmetically unacceptable outcomes in approximately 40% of the treated 
children, mostly due to scarring.6"8 Treatment with the argon laser was 
therefore not selected for the treatment of facial PWS in childhood. In the 
absence of effective treatment alternatives, patients depended on camouflage 
as the only possibility to cover their facial PWS at any age.9 

With the introduction of the flash-lamp pumped pulsed-dye Laser (FPDL) in 
1985 clinicians assumed that infants and children could be treated safely and 
effectively and, probably, also more efficiently.7'10"12 Nowadays FPDL 
treatment (450 microseconds, 585-nm) has become the treatment of choice 
for facial PWS in children and most adults.13 

Although there is increasing awareness that the introduction of any new 
technology should be founded evidence-based, many new therapeutic 
strategies 'emerge' without a systematic evaluation of the associated costs and 
benefits at any time during the development. Health Care Technology 
Assessment (HCTA) is a system for the structural evaluation of new medical 
techniques or strategies, including procedures, equipment and drugs. Such an 
assessment requires an interdisciplinary approach focusing on aspects of 
safety, efficacy, effectiveness, quality of life, costs, as well as the ethical issues 
of treatment.14 
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This paper discusses the introduction and dissemination of the FPDL and the 
corresponding evidence base for treating facial PWS at an early age. Based on 
the HCTA loop, we will examine whether sufficient evidence from evaluations 
has been present to support the introduction of FPDL treatment for facial 
PWS in children. 

The first section descnbes Health Care Technology Assessment in more detail. 
Subsequent sections address specific issues in the HCTA loop of laser 
treatment of PWS in children: (1) the need of treating PWS in childhood 
(burden of illness), (2) the use of the FPDL in PWS treatment (safety, 
efficacy), (3) documentation of improved patient outcomes (effectiveness, 
quality of life measures, patient preferences), (4) societal impact (costs, and 
ethical issues) and finally (5) the implementation of the FPDL into medical 
practice (monitoring, reassessment). We will show that the introduction of 
FPDL treatment did not exactly follow the steps prescribed in the HCTA 
loop. The paper closes with a discussion of likely explanations for this 
discrepancy between the proclaimed need for data to support evidence-based 
decisions in clinical practice and in policy areas and the absence of such 
relevant information in this particular application. 

Health Care Technology Assessment 

Several authors have described a framework to assess medical innovations 
from a societal point of view, to support rational decision-making.16' These 
authors were primarily interested in the evaluative strategies used during the 
evolution of a medical technology, rather than setting out the mere technical 
evolution of these technologies. To be fair, one must admit no standard 
methodological approach for conducting such HCTAs has been developed. 
More and more HCTA is considered to be an iterative process rather than a 
one-time analysis. In general the following four actions can be distinguished in 
HCTA studies: identification, testing, synthesis, and dissemination. 

Feeny et al.19 described a more specific model for the assessment of a new 
medical technology on the basis of what they called a Technology Assessment 
Iterative Loop (TAIL, Figure 1). Within this loop 7 steps are identified, each 
covering a specific part of the evaluation. Each step should be concluded with 
the overall judgement before continuation of the cycle is justified. Drummond 
and Davies17 pointed out that these different types of measures complement 
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Synthesis and dissemination 

Figure 1. Health Care Technology Assessment Iterative Loop (TAIL). 

each other, each one adding important information about the consequences of 
introducing a new medical intervention or strategy. If the effectiveness of the 
new treatment modality is proven, that is if the benefits are clear and if only 
less effective alternative treatments are available, it is likely that a positive 
societal recommendation will be given, encouraging the acceptance and 
implementation of the new treatment into everyday practice. 

The following sections describe to what level such required information was 
and is nowadays available for laser treatment of facial PWS in children. 

1. Burden of illness 

Before the introduction and the use of the FPDL as a therapeutic modality, 
for (facial) PWS at an early age, it is important to appraise the potential for the 
development of medical complications and psychological problems over time. 
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Having a PWS is in itself not a life-threatening condition. In fact, PWS are 
often perceived as a "cosmetic problem". Most observers will admit that a 
visible PWS is responsible for a certain degree of disfigurement. It is this 
disfigurement that can cause a negative impact on emotional and psychological 
well being.7'9 For this reason, treatment can be regarded as a reconstructive 
rather than a pure cosmetic procedure.20 

Several studies have tried to assess the burden of having a PWS for the 
individual as well as for society in terms of the associated psychological 
morbidity. Kalick, Goldwyn and Noe examined the psychological status of 82 
patients with PWS.21 The mean age of these patients was 24 year during the 
early stages of treatment. Lanigan and Cottenll studied the psychological 
morbidity of 71 PWS adult patients before they had applied for laser 
treatment.9 In both studies the standard generic psychological screening tests 
used did not display emotional disturbance or psychiatric morbidity in PWS 
patients compared to "normal" controls or other patient groups. However, 
based on qualitative information Lanigan concluded that patients with a facial 
PWS suffer a significant degree of social stigmatization. He concluded that 
these patients have lowered levels of self-esteem, which has an adverse effect 
on social development. Van der Horst et al., using a generic quality of life 
measure, reported little effect on role and social functioning in adolescents and 
adults (13-31 years) with a PWS. Nevertheless, these same patients reported 
low scores on mental health, self-perceived health and vitality/energy. 

In a comparative analysis of the specific consequences of having a PWS, 
adolescents and adults (13-31 years) showed significantly more negative 
consequences of their PWS in social contacts compared to children, aged 0-13 
years. Troilius et al. confirmed these results, reporting most disturbances of 
the PWS during the age period 10-20 years.23 

Since the introduction of the FPDL two studies have been published that 
looked at the psychosocial adjustment of children with a PWS.22'24 Both studies 
did not report malfunctioning of children with PWS compared to non-
disfigured peers on measures of psychosocial adjustment using standardized 
instruments (Child Behavior Check List).25 

In summary, we can say that FPDL treatment of facial PWS is warranted 
based on two health care purposes: the prevention of psychological morbidity 
in the long term, by treating children as young as possible, and medical 
treatment, aimed at improving the current health status of a patient. While 
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the natural progression of PWS may lead to medical complications, the major 
morbidity is most likely psychosocial. 

So far such morbidity has not consistendy been identified in adults or 
children, when compared to a general or comparable patient population. A 
possible explanation for this absence can be the fact that most studies 
designed to assess the burden of having a PWS at any age have used general 
psychological or psychiatric screening tests. Such tests may not be sensitive 
enough to detect the presupposed psychosocial morbidity. Standardized 
instruments that focus on children, skin diseases or more specifically having a 
PWS, are still under development. 

It is safe to conclude that the development of laser treatment for PWS in 
childhood has been based on an intuitively plausible yet empirically not 
confirmed (future) burden of disease: an apparent stain, associated with 
disfigurement, presumed to lead to psychosocial maladjustment. 

2. The use of the FPDL in PWS treatment during childhood 

If subjects with a PWS qualify for treatment, there is supposed to be a clear 
advantage in treating patients with a (facial) PWS as young as possible. In 
order to substantiate this claim, it is essential to assess the safety and efficacy 
of using the FPDL at any age. Efficacy refers to the benefit of using the 
FPDL under ideal conditions. 

Within this HCTA step studies are undertaken to outline the specific 
conditions and patients for which the tentative, preliminary use of the FPDL 
is suitable. Discussing these issues does not give an immediate answer on 
whether FPDL treatment is effective. The data at this step allow identification 
of the conditions and patients in which the treatment is promising enough to 
make further studies on effectiveness suitable. 

The clinical use and safety of using the FPDL in the treatment of PWS at any 
age was based on the evidence that selective photothermolysis could result in 
ablation of vascular lesions with minimal scarring.26 Since the introduction of 
the FPDL the efficacy of treatment in childhood is reported to be associated 
with a number of prognostic criteria: including anatomical site, age of the 
patient, color of the PWS, the varying mean depth of vessels and different skin 
types. ' On the basis of these observations, it was expected that (very 
young) children could be treated more successfully, as they have a thinner skin, 
a smaller PWS surface area and less ectatic structure of the abnormal 
bloodvessels in the superficial dermis.7'8 
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While the clinical efficacy of the FPDL is considered to be proven from 
clinical experience, there are still no conclusive data on optimal parameters of 
treating PWS during childhood. 

3. Patient outcomes 

To show that FPDL treatment actually improves patient's health status, or 
prevents deterioration, one must provide data on health gains compared to the 
best available alternative strategy. The basic question is whether any such 
improvement in patient outcome outweighs the burden of reported side 
effects and discomfort. 

From a medical point of view, patient outcomes can be operationalized into 
clinical effectiveness, health-related quality of life, and disease specific health 
status. 

Effectiveness 

During the last fifteen years many clinical reports on PWS treatment using the 
FPDL in childhood have been published. The evaluation of treatment 
outcome and adverse effects has traditionally been based on subjective clinical 
scoring systems. Effectiveness studies concentrated on proximal criteria as 
skin texture, color and scarring. There are no standard criteria so far. 

In early studies patient outcome was reported in qualitative, rather subjective 
terms, like poor or excellent clearance, favorable or unfavorable outcome. On 
some occasions outcome was assessed in terms of the percentage reduction in 
color, compared with pre-treatment photographs. 

Although it is generally considered that younger children require fewer 
treatments than adults.7'10'11'30 Alster en Wilson31 have reported that younger 
children may require even more treatments, due to rapid growth of the 
residual blood vessels between consecutive treatments. Significantly better 
results were reported in patients who commenced treatment before 1 year of 
age.12 PWS less than 20 cm2 at initial examination also showed better 
clearance. The overall percentage of children achieving complete clearance is 
considerably less than initially reported.32'33 Treatment outcome for the 
individual child is still rather unpredictable, also due to the fact that an 
indefinable subgroup of children responds slowly and with poor outcome. ' 
The results of several published studies specifically concerning the effective
ness of FPDL treatment during childhood are outlined in Table 1. The 
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summarized studies looked at the hypothesized correlation of outcome of 
FPDL treatment with the age of the patient. 

More recent studies introduced objective outcome-measures, such as colori
meters and reflectance spectrophotometry.34 Diverging results have been 
published about the importance of color of the PWS.37W Controversies have 
been described concerning the importance of lesional color before onset of 
treatment for the treatment outcome.39'40 Some report better clearing in light 
lesions (pink), while others demonstrate poor results in pink lesions. In a study 
of 261 patients treated over a five-year period41 color of the PWS was not 
found to be of prognostic value. Orten et al. experienced that PWS show a 
tendency to recur at a rate approaching 50% between 3 and 4 years post-
treatment.42 

As the experience of treating PWS with the FPDL increases, the interest 
grows in attempting to measure clinical features (anatomical site42 vessel 
location or vessel diameter) that beyond age, may be of prognostic importance 
for the outcome of treatment. Negative outcomes were associated with 
increasing size (diameter), depth and location of the involved vessels. The wide 
variation in treatment response poses a profound need for objective devices to 
measure treatment outcomes. Non-invasive methods of investigating PWS 
such as reflectance spectrophotometry, videomicroscopy, infra-red tomo
graphy and pulsed photo thermal radiometry are suggested to be of value in 
predicting the outcome and assessing whether different laser parameters may 
be more appropriate for individual patients.43 

Reported medical complications with the FPDL in adults and children are 
rare. The incidence of adverse effects is considered low for patients with PWS. 
,,10,11,32,44 ppQL treatment causes few adverse changes to skin colour and 
texture, irrespective of age, anatomical site, number of treatments and type of 
lesion. Scars have occurred in areas accidently traumatised soon after laser the
rapy. Nevertheless, it has been suggested that the incidence of side effects and 
complications produced by the FPDL may be higher than stated in previous 
investigations.45 Hyperpigmentation, usually transient and resolved in 2 to 3 
months, is the most common side effect after FPDL treatment of PWS.39,46 

The establishment of clinical effectiveness of FPDL treatment has 
concentrated on retrospective cohort studies or follow-up. Most of these 
studies did not include appropriate controls, nor did they report on unselected 
series of consecutive patients. Until recently little attempt has been made to 
standardize the criteria by which treatment results are assessed. 
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Health related Quality of life 

Health related quality of life (HRQOL) measures are increasingly used along 
with traditional outcome measures to assess health care technologies. They 
provide a more complete picture of the ways in which health care affects 
patient outcome. HRQOL can be a useful method of measuring benefit in 
aesthetic surgery of low-priority plastic surgery patients.47'48 HRQOL measures 
can thus be used to determine the effects, of the FPDL treatment on (young) 
patients with a PWS. 

Former studies9 have suggested that improvement in HRQOL can be realised 
by PWS treatment, but so far a formal HRQOL measurement is often not 
included in effectiveness studies of FPDL. If present, HRQOL is narrowed to 
the presence of psychological morbidity and behavioural problems. 

Recentiy Troilus et al. showed significant differences in 231 patients (aged 0 to 
80 years) before and after FPDL treatment on several issues concerning socio-
psychological distress of having a PWS.23 It is thought that PWS treatment at 
young age, before formal education begins and the child interacts with many 
other children, could prevent considerable psychological impairment.10 

Wagner and Wagner used anecdotal interview data to describe ways in which 
parents and the parent-child relationship may be impacted by the presence of 
a PWS. In a recent study Miller et al. explored the psychological experiences 
of parents of children with a facial PWS undergoing laser treatment.50 They 
found four variables associated with lower parenting stress: child's age, parents 
degree of family satisfaction, the level of parental concern regarding the child's 
facial PWS, and the parents satisfaction with staff communication. Their 
results support the need for treatment of the PWS at an early age. 

Patient preferences 

Few authors so far have looked at patients' assessment of laser surgery. In 
those that were performed, the design is a reflection of the assessment by 
adult patients,51 not children, of the results of older laser types,52'53 not the 
FLPD, in different anatomical sites,54 not facial PWS, in most cases after a 
short treatment period, not the full length of treatment. There is a growing 
appreciation of the need to incorporate patients' preferences and satisfaction 
into the decision whether to treat PWS at any age. 
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We found a wide variation in the basic assessment of patient outcome 
variables used in the reviewed FPDL studies. Methods for assessments were 
far from standardised and often biased, the use of independent blind 
comparisons was rare. Early reports concluded that treatment at an early age 
was associated with better clearance rates, and that fewer treatments were 
needed, compared to older patients. More recent and better-controlled studies 
reported no significant differences in the number of patients attaining 
complete clearance, nor in the percentage of lesional lightening or the number 
of treatment required when patients were compared by age. The assessment of 
general HRQOL is usually not included in evaluative reports. Outcomes 
research was often based on expert opinion without explicit critical appraisal. 
Notable variations in methodological approach make a comparison of overall 
outcome difficult. 

4. Costs 

After establishing an improvement in patient outcome, there is a need to 
document costs and related economic implications of new technologies. 

Costs considerations are an important part of HCTA. An economic evaluation 
of a clinical strategy serves two objectives. The first is to introduce resource 
considerations into the analysis through an assessment of the opportunity 
costs of the new technology. The second objective is the development of a 
framework within which the incremental costs of the new technology can be 
compared with the improved benefits if both are positive. 

The additional resources associated with laser treatment of PWS are best 
justified when they are spent when the anticipated benefits are highest. 
Although this is an interesting theme, no studies to date have systematically 
estimated the cost-effectiveness of FPDL treatment. Cost-effectiveness of the 
use of the FPDL in childhood cannot be established until effectiveness is 
known. For this reason, cost-effectiveness studies have tended to come rather 
late in the life-cycle of any technology. 

So far one study addressed cost information of PWS treatment in relation to 
age (Chapter 3). Besides the issue of earlier versus later treatment, one could 
also think of evaluating FPDL treatment versus alternative treatment options 
(the use of camouflage or other types of lasers) or comparing a short 
treatment period versus a long treatment period (finished treatment). 
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The isolated use of clinical outcome within the economic evaluation is 
difficult. Most PWS patients, even in childhood, did not finish therapy when 
assessment was performed. Patients who did finish treatment received optimal 
clearing, not necessarily leading to complete clearance of their PWS. Ideally 
the time span for evaluation should be long enough to include the total costs 
of initial and further treatment. This is not always feasible. An evaluation 
based on a short duration can lead to erroneous conclusions 

From the available literature it would seem that the number of treatments 
required for clearance of PWS varies greatly between patients, depending on 
the position and color of the birthmark. Nobody has as yet established the 
point at which no further improvement of PWS clearance is to be expected 
from FPDL treatment. The majority of patients require from 1 to 20 therapy 
sessions, spread out over many months or even a few years, to obtain optimal 
fading in a single area. This observation holds for all age groups. 

The length of a single therapy session depends primarily on the individual pain 
threshold level and the use of general anaesthesia. The time per visit may last 
from 5 minutes to four hours (Chapter 4). In contrast with other lasers the 
FPDL is relatively painless. Yet despite advances in pain therapy, many 
children tolerate laser sessions poorly.55 While general anaesthesia is not a 
requirement for all young patients, its use with those who are highly anxious 
or pain-sensitive allows a more effective use of treatment session time.56,57 

Some proponents have argued that treatment can be performed without the 
repetitive use of general anaesthesia, avoiding the expense of staff and 
equipment and possible complications, especially to very young children, of 
this procedure. 

The need of general anaesthesia brings an element of risk into the treatment 
procedure. It also increases the costs of the procedure considerably. One must 
wonder whether the risks of early treatment of PWS then outweigh the 
benefits, especially when multiple laser sessions have to be used. Therefore it 
should not be falsely accepted that treatment is painless and psychologically 
atraumatic. 

The possibility of treatment during childhood raises some social and ethical 
concerns. Treating PWS at early ages affects patients, family members, 
providers and employers in several ways that are not reflected in morbidity 
rates (Chapter 4). 
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5. Synthesis and implementation 

FPDL treatment has changed during the last decade. Like many technologies 
FPDL therapy underwent multiple innovative improvements after the initial 
acceptance into general practice. The assessment of the use of lasers in PWS 
treatment has followed more or less a common pattern. Most assessments 
have been focused on a selection of the laser application that was already in 
clinical use In most early assessments safety and efficacy of medical lasers have 
been the major concern. Only a few studies have identified costs and ethical 
aspects of treating children. 

Traditional mechanisms of assessing port-wine stain response to laser therapy 
have rested mainly on subjective determinations by physicians and patients. 
However, the wide variation in treatment response poses a profound need for 
objective devices to measure treatment outcomes so that maximum 
effectiveness can be achieved without unnecesary repeat of treatments. 

Were technology is fast changing, reassessment should take place from time to 
time. The problem then becomes to decide when a technology has changed 
enough to warrant reassessment. The choice of time scale depends both on 
the natural history of the disease and on the timing and pattern of treatment 
distinction between curative and palliative treatment modalities. Although it is 
obvious that FPDL treatment has presented a significant and substantial 
advance in the treatment of PWS in childhood, this laser may not be the 
treatment of choice for all PWS at any age.43 New lasers with larger spot sizes 
and faster repetition rates may enable new possibilities within laser treatment. 
Longer wavelengths penetrate deeper into the dermis, but are absorbed less by 
oxyhemoglobine, and require higher fluences.58 585 nm remains the 
wavelength of choice in treatment of PWS with the FPDL. 

Discussion 

The efficacy and effectiveness of the use of the FPDL in the treatment of 
PWS can in principle be determined along a chain of inquires that lead from 
technical capacity of technology to changes in patient health outcomes to 
cost-effectiveness (TAIL). As summarized in this paper, the evaluation of the 
FPDL in PWS treatment of children is in contrast with such an iterative model 
of medical innovation and evaluation. The diffusion of the use of the FPDL in 
the treatment of PWS is not cyclic but gradual. Systematic information 
evaluating the use of the FPDL at any age was not at any practical stage 
available. 
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We believe that this non-adherence to the TAIL for development and 
evaluation is typical for this type of technology, fast changing and rapid 
diffusion, reflecting the ad-hoc way by which medical technical innovations 
find their way into clinical practice. The diffusion of the FPDL into childhood 
has little relation to proven effectiveness and cost-effectiveness. 

Product champions and opinion leaders have pioneered the introduction of 
the FPDL into clinical practice. Their enthusiastic reports may have lead to 
rapid diffusion of this technology treating children before adequate evaluation 
was performed. There is still no planning or regulation of medical lasers. In 
general, they can be freely purchased from available funds. It is therefore 
important to exchange information developed by technology assessments 
(effectiveness, cost-effectiveness and life cycle studies) to encourage 
appropriate diffusion. 

The introduction of the FPDL has been influenced by policy initiatives to 
limit costs. In particular, fixed health care budgets and global budgeting for 
hospitals make capital investments in a technology such as the laser difficult, 
given its relatively high capital costs. Patient demand and prestige reasons of 
the (specialized) centers might have stimulated the fast diffusion of using the 
FPDL in the treatment of PWS in childhood, without much thought for utility 
and cost-effectiveness. 

In a health care environment that increasingly realizes the need for sound data 
to support rational decision making, the situation will change. Future years will 
most likely show a discrepancy between the traditional mode of gradual 
innovation, sometimes based on notions with high intuitive appeal, and more 
formal evaluations before these innovations are incorporated into clinical 
practice and into reimbursement systems. Before this will happen, researchers 
have to recognize the need to discuss the methods for conducting and 
reporting evaluation studies. 
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Before the availability of the flash-lamp pulsed-dye laser (FPDL) patients with 
vascular birthmarks were treated with lasers that had a significant risk of 
scarring and were therefore not selected for the treatment of children. With 
the introduction of the flash-lamp pumped pulsed-dye laser in 1985 it was 
assumed that port-wine stains in childhood could be treated safely, effectively 
and probably also more efficiently. In this thesis, the introduction and 
dissemination of the flash-lamp pulsed-dye laser for the treatment of port-
wine stains in childhood is evaluated. 

In Chapter 1 the results of a prospective study, 'Treatment of port-wine stains 
by laser, the younger the better', regarding the effectiveness of the flash-lamp 
pumped pulsed-dye laser in relation to age are reported. We studied hundred 
consecutive patients, divided into four age groups (0 to 5, 6 to 11, 12 to 17 and 
18 to 31 years). The outcome measure was clearing of the port-wine stain as 
measured with a colorimeter. The average reduction in the difference in color 
between the port-wine stain and the contralateral normal skin was 40 percent 
after an average of 5 treatments of the entire port-wine stain. Differences 
between age groups in the average reduction in color differences were not 
significant (p=0.26). We found no evidence that treatment of port-wine stains 
with the flash-lamp pulsed-dye laser in early childhood is more effective than 
treatment at a later age. 

The disfigurement of a visible port-wine stain can cause a negative impact on 
emotional and psychological well being of the patient. In Chapter2 the 
impact of a facial port-wine stain on behavioural problems in children and on 
health related quality of life in adolescents and adults, applying for laser 
treatment, is evaluated. A survey by questionnaire of a hundred consecutive 
port-wine stain patients, without former treatment of their port-wine stain was 
performed. Two standard general instruments and a more specific port-wine 
stain questionnaire were used. Childrens' (4-12 years) parents received the 
Child Behaviour Checklist (CBCL). Adolescents and adults (13-31 years) 
received a short version of the RAND Health Insurance Questionnaire from 
the Medical Outcome Study (MOS-24). A specific PWS questionnaire was sent 
to both age groups. Observed problem behaviour in children was compared to 
a Dutch reference group, from children with constipation and from an other 
group of children with a port-wine stain. The results of the MOS-24 were 
compared with those of a reference population without chronic illness. 
Childrens' parents reported no clinically significant problem behaviour. 
Adolescents and adults showed low scores for mental health and self-
perceived health. They reported less vitality/energy than was expected in this 
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age group. Compared to children, adolescents and adults experienced more 
negative consequences of their facial port-wine stain in social contacts 
(p<0.01). 

It is believed that port-wine stains in children are smaller and thinner, 
therefore treatment at an early age would not only be desirable but also more 
efficient. Chapter 3 links the timing of treatment to the societal costs. The 
economic efficiency of early treatment of port-wine stains versus treatment at 
an advanced age has been evaluated. A prospective comparative study was set 
up within four age groups (0 to5, 6 to l l , 12 tol7 and 18 to 31 years) of 
patients with a facial port-wine stain. We included 91 patients. All patients 
received 5 treatments of the entire port-wine stain. The average direct medical 
costs per patient did not differ significantly between age groups (p=0.80). In 
all age groups costs of treatment increased proportionally with the absolute 
size of the port-wine stain. We concluded that, despite the smaller surface area 
of the port-wine stain, the number of visits, pulses needed and treatment costs 
were not lower in children. These findings were influenced by the use of 
general anesthesia in children. Treatment at early ages appeared to be more 
difficult as expected and less efficient compared to adolescents and adults. 

Chapter 4 presents an outline of the main problems and risks associated with 
the port-wine stain treatment of children. A study was performed in 43 
consecutive young patients (4-12 years) with a facial port-wine stain. Two 
separate evaluation questionnaires were distributed, completed by the parents 
of the patients. Children went through a mean treatment period of 2.5 years. 
General anesthesia had to be used during treatment in 13 children (32 %). 
Parents reported an extra time-investment in the week following treatment to 
give extra attention to the child and to take care of the treated port-wine stain. 
Most children (95%) missed two days of school for each visit. Only a small 
number of parents regarded the laser treatment as not painful. Fifty percent 
felt the laser treatment to be a burden for their child. Eighty percent reported 
that their child disliked the idea of laser treatment. Purpera after treatment was 
experienced as a stigma. Overall, parents (85%) felt that it took a long time to 
gain optimal clearance. The decision whether or not to start port-wine stain 
treatment in childhood should not be based on clinical outcome only but also 
on a considerate weighing of the additional consequences: pain management, 
the requirement of multiple treatments, discomfort, anxiety and the 
motivation of the child. 
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In Chapter 5we prospectively studied the assessment of the outcome of 
therapy during childhood. Fifty-two parents of patients (aged 0 to 13) were 
asked to evaluate their expectations of flash-lamp pulsed-dye laser therapy and 
outcome of treatment of their children. During laser treatment a parent-report 
questionnaire was developed, covering the following topics: treatment 
expectations, adequacy of the received information on treatment, global 
satisfaction with present appearance, and an appraisal of the achieved results 
in economic terms. At the time of evaluation children went through a mean 
treatment period of 2.4 years. At the beginning of treatment sixty percent of 
the parents reported that they would accept a negative outcome. Most parents 
were satisfied with the received information prior to treatment. Although fifty 
percent of the parents would have preferred to receive more information 
about the duration of treatment. The majority of the childrens' parents (90%) 
felt that the port-wine stain of their child has become less striking as a result 
of therapy. Parents were also asked to evaluate satisfaction with treatment 
using the willingness to pay method (anchored from 0 to 1500 Dutch 
Guilders). Parents of young children (aged 0 to5) reported higher amounts 
compared to the parents of older children, aged 6 to 13 years, differences were 
not statistically significant. Parents of patients who had received a high 
number of total treatments of the entire port-wine stain expressed less 
satisfaction with outcome. Although clearing of port-wine stains in children is 
partial and treatment of children took considerably more time than 
anticipated, the conclusion is that parents of patients were satisfied with the 
overall results. 

Chapter 6 describes the introduction and dissemination of the flash-lamp 
pulsed-dye laser into port-wine stain treatment of children and its use between 
1994 and 1999 in the Netherlands. A prospective survey of 11 centers that had 
gained experience with the treatment of port-wine stains and the use of laser 
equipment was conducted. In 1994 semi-structured interviews were recorded 
in all centers and in 1999 an evaluative telephone survey was performed. It 
appeared that the flash-lamp pulsed-dye laser has become the treatment of 
choice for port-wine stains in childhood. Academic hospitals and teaching 
hospitals were fast adopters of this new treatment modality. Within the study 
period the technical refinement of laser treatment dominated all evolution. 
Inappropriate and unskilled use is at present one of the greatest problems with 
laser applications. Treatment procedures are still not standardized. We 
conclude that between 1994 and 1999 laser treatment characteristics and 
procedures have been established by consensus, rather than by adequate 
explicit guidelines. 
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Chapter 7 discusses the introduction and the use of the flash-lamp pulsed-dye 
laser for the treatment of port-wine stains, from the perspective of Health 
Care Technology Assessment. Using the Technology Assessment Iterative 
Loop (TAIL), it was examined whether sufficient evidence from evaluations 
has been present to support the introduction of the flash-lamp pulsed-dye 
laser at an early age. Such an assessment requires an interdisciplinary approach 
focusing on aspects of safety, efficacy, effectiveness, health-related quality of 
life, societal costs, as well as the ethical issues of treatment. Assessment of the 
flash-lamp pulsed-dye laser in port-wine stain treatment of children did not 
follow the iterative model of medical innovation and evaluation. Nearly all 
assessments of effectiveness focused on laser applications that were already in 
clinical use. Systematic information evaluating the use of the flash-lamp 
pulsed-dye laser at any age was not available at any practical stage. Efficacy and 
effectiveness have been the major concern in most evaluative studies. Societal 
costs and ethical aspects of treating children were seldom included. In 
conclusion it can be stated that the introduction and diffusion of the use of 
the flash-lamp pulsed-dye laser in the treatment of PWS in childhood was 
uncontrolled and the field was not prepared to use this technique 
appropriately. 
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Een wijnvlek is een dermale vaatafwijking die al bij de geboorte aanwezig is. 
Wijnvlekken komen in 0.3 % tot 0.5 % van de geboorten voor. Tot de 
introductie van de gele, milliseconde gepulste dye laser in 1985 konden 
kinderen met een wijnvlek niet met de beschikbare lasers behandeld worden 
vanwege de te grote kans op hypertrofische littekenvorming. Sinds de 
ontwikkeling van de flash-lamp pulsed-dye laser waren er aanwijzingen dat de 
wijnvlekken op jongere leeftijd wellicht effectiever en waarschijnlijk ook 
efficiënter behandeld konden worden dan op oudere leeftijd. Dit proefschrift 
evalueert de introductie en dissiminatie van de flash-lamp pulsed-dye laser in 
relatie tot de behandeling van wijnvlekken op jonge leeftijd. 

In hoofdstuk 1 worden de resultaten beschreven van een prospectieve studie: 
"Behandeling van wijnvlekken met behulp van laser, hoe jonger hoe beter". 
Dit onderzoek beschouwt de effectiviteit van de behandeling van wijnvlekken 
in het gelaat met de flash-lamp pulsed-dye laser in relatie tot de leeftijd. Wij 
onderzochten honderd opeenvolgende patiënten met een wijnvlek, 
onderverdeeld in vier leeftijdsgroepen (0 tot 5, 6 tot 11, 12 tot 17 en 18 tot 31 
jaar oud). De uitkomstmaat was het opbleken van de wijnvlek, gemeten met 
een kleurmeter na gemiddeld 5 behandelingen van de gehele laesie. De 
gemiddelde vermindering in kleurverschil tussen de huid met de wijnvlek en de 
contralaterale gezonde huid was 40%. De gemiddelde reductie in kleurverschil 
tussen de leeftijdsgroepen bleek niet significant te verschillen (p=0.26). Bij 
geen van de patiënten werd volledige opbleking bereikt.Wij vonden geen 
bewijs voor de hypothese dat behandeling van wijnvlekken met de flash-lamp 
pulsed-dye laser in de vroege kindertijd meer effectief zou zijn dan 
behandeling op latere leeftijd. 

De ontsiering van een zichtbare wijnvlek kan een negatieve uitwerking hebben 
op het emotionele en psychologische welbevinden van de patiënt. In 
hoofdstuk 2 wordt de impact geëvalueerd van het hebben van een wijnvlek in 
het gelaat op eventuele gedragsproblemen bij kinderen en op de kwaliteit van 
leven bij adolescenten en volwassenen die een laser-behandeling willen 
ondergaan. Bij honderd opeenvolgende patiënten met een wijnvlek werd een 
onderzoek uitgevoerd d.m.v. vragenlijsten. Geen van hen was eerder 
behandeld. Twee standaard geneneke instrumenten en een meer specifieke 
wijnvlek vragenlijst werden gebruikt. De ouders van kinderen in de 
leeftijdsgroep 4-12 jaar ontvingen de Child Behaviour Checklist (CBCL). 
(Jong) volwassenen (13-31 jaar) ontvingen een verkorte versie van de RAND 
Health Insurance vragenlijst uit de Medical Outcome Study (MOS-24). Een 
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meer specifieke wijnvlek vragenlijst werd naar beide leeftijdsgroepen gestuurd. 
De resultaten van de CBCL werden vergeleken met de gegevens van een 
Nederlandse referentiegroep, bestaande uit kinderen met constipatie, en met 
de gegevens van een andere groep kinderen met een wijnvlek. De resultaten 
met de MOS-24 werden vergeleken met de gegevens van een referentie 
populatie "zonder chronische ziekten". De ouders van de kinderen met een 
wijnvlek rapporteerden geen klinisch significant probleemgedrag. 
Adolescenten en volwassenen meldden lage scores aangaande geestelijke 
gezondheid en gezondheid zoals door hen zelf ervaren. Zij rapporteerden een 
geringere vitaliteit/energie score dan werd verwacht in hun leeftijdsgroep. 
Vergeleken met kinderen, ervaren adolescenten en volwassenen meer 
negatieve gevolgen van een wijnvlek in het gelaat bij het leggen van sociale 
contacten (p<0.01). 

Men denkt dat wijnvlekken kleiner en dunner zijn bij kinderen en dat daardoor 
behandeling op jongere leeftijd niet alleen wenselijk maar ook efficiënter zou 
zijn. In Hoofdstuk 3 wordt de relatie onderzocht tussen leeftijd en de 
maatschappelijke kosten van de behandeling van wijnvlekken. De 
economische efficiency van vroege behandeling van wijnvlekken versus 
behandeling op oudere leeftijd werd geëvalueerd. Een prospectief vergelijkend 
onderzoek werd uitgevoerd onder 91 patiënten met een wijnvlek in vier 
leeftijdsgroepen (0 tot 5, 6 tot 11, 12 tot 17 en 18 tot 31 jaar oud). Al deze 
patiënten kregen gemiddeld 5 behandelingen van de gehele wijnvlek. De 
gemiddelde directe medische kosten per patient verschilden niet significant 
tussen de leeftijdsgroepen (p=0.80). In alle leeftijdsgroepen waren de 
behandelkosten evenredig aan de absolute grootte van de wijnvlek. Wij 
concludeerden dat, ondanks de kleinere oppervlakte van de wijnvlek, het aantal 
behandelsessies, het aantal benodigde pulsen en de behandelkosten voor 
kinderen niet lager waren dan voor (jong) volwassenen. Deze resultaten 
werden beïnvloed door het gebruik van algehele narcose bij de behandeling 
van kinderen. Behandeling op jonge leeftijd bleek moeilijker dan verwacht en 
minder efficient vergeleken met adolescenten en volwassenen. 

Hoofdstuk 4 beschrijft een overzicht van de belangrijkste problemen en 
risico's van de wijnvlek behandeling bij kinderen. Hiertoe werd een onderzoek 
uitgevoerd bij 43 opeenvolgende jonge patiënten (4-12 jaar) met een wijnvlek 
in het gelaat. Twee aparte vragenlijsten werden verspreid. Deze vragenlijsten 
werden ingevuld door de ouders van de kinderen. De kinderen werden 
gemiddeld gedurende 2.5 jaar behandeld. Algehele narcose moest worden 
gebruikt in de behandeling van 13 kinderen (32%). De ouders rapporteerden 
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een extra tijdsinvestering in de week volgend op de behandeling die nodig was 
om extra aandacht aan het kind te geven en om de behandelde wijnvlek te 
verzorgen. De meeste kinderen (95%) misten twee schooldagen na elke 
behandeling. Slechts een klein aantal ouders beschouwde de laser behandeling 
als niet pijnlijk. Vijftig procent vond de laser behandeling een aanzienlijke 
belasting voor hun kind. Tachtig procent bemerkte dat hun kind het idee van 
de laser behandeling onplezierig vond. Purpera (tijdelijke blauw-zwarte 
verkleuring) na de behandeling werd als een stigma ervaren. In het algemeen 
vonden de ouders (85%) dat het lange tijd duurde voordat optimale opbleking 
bereikt werd. De beslissing om de laser behandeling van wijnvlekken op jonge 
leeftijd te beginnen zou niet alleen gebaseerd moeten worden op de klinische 
resultaten maar ook op een afweging van de bijkomende aspecten: 
behandeling van pijn, de gevolgen van herhaalde behandelingen, ongemak, 
angst en de motivatie van het kind. 

In hoofdstuk 5 werd een prospectieve studie verricht naar de beoordeling en 
waardering van de uitkomsten van de behandeling van wijnvlekken bij 
kinderen. Tweeënvijftig ouders van patiënten met een wijnvlek (0-13 jaar) 
werden gevraagd om hun verwachtingen van de flash-lamp pulsed-dye laser 
therapie en de resultaten van de behandeling van hun kinderen te evalueren. 
Gedurende de laser behandeling werd een vragenlijst ontwikkeld voor de 
ouders, die de volgende onderwerpen besloeg: verwachtingen van de 
behandeling, de juistheid en bruikbaarheid van de ontvangen informatie, 
globale tevredenheid met de bereikte opbleking en een beoordeling van de 
bereikte resultaten in economische termen. De gemiddelde behandelperiode 
van de bestudeerde kinderen was 2.4 jaar. Aan het begin van de behandeling 
rapporteerde zestig procent van de ouders dat ze een negatief 
behandelresultaat zouden accepteren. De meeste ouders waren tevreden met 
de informatie die ze voor de behandeling ontvingen. Ofschoon vijftig procent 
van de ouders wel meer informatie had willen ontvangen over de totale duur 
van de behandeling. De meerderheid van de ouders (90%) beoordeelde als 
resultaat van de behandeling dat de wijnvlek van hun kind minder opvallend 
was. Aan de ouders werd tevens gevraagd om de mate van tevredenheid te 
evalueren gebruik makend van de "Willingness to pay" methode (range 0 tot 
1500 HFL). Ouders van jonge kinderen (0-5 jaar) rapporteerden hogere 
bedragen dan ouders van oudere kinderen (6-13 jaar), de verschillen waren 
echter niet statistisch significant. De ouders van kinderen die een groot aantal 
behandelingen hadden ondergaan van de gehele wijnvlek, waren minder 
tevreden met de resultaten. De opbleking van wijnvlekken bij kinderen is 
partieel en de behandeling van kinderen vergde aanzienlijk meer tijd dan was 
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voorzien, desondanks bleken de ouders tevreden met de bereikte resultaten 
van de laser behandeling. 

Hoofdstuk 6 beschrijft de introductie en het gebruik van de flash-lamp 
pulsed-dye laser in de behandeling van wijnvlekken, specifiek bij kinderen, 
tussen 1994 en 1999 in Nederland. Hiertoe werd een prospectief onderzoek 
werd uitgevoerd bij 11 behandelcentra die ervaring hadden opgedaan met de 
behandeling van wijnvlekken en het gebruik van laser-apparatuur. In 1994 
werden half-gestructureerde interviews uitgevoerd in alle centra en in 1999 
werd ter evaluatie een telefonische enquête uitgevoerd. De flash-lamp pulsed-
dye laser bleek dé laser voor de behandeling van wijnvlekken bij kinderen. 
Academische en opleidingsziekenhuizen waren snelle adopters van deze nieuwe 
behandelmodaliteit. Binnen de onderzoeksperiode bleek de technische 
verfijning van de laser de evolutie van de behandeling te domineren. 
Ongeschikt en onbekwaam gebruik is op dit moment een van de grootste 
problemen bij de toepassing van laser-apparatuur. Behandelprocedures zijn 
niet gestandaardiseerd. Wij concluderen dat tussen 1994 en 1999 de 
karakteristieken en procedures van de laser behandeling eerder zijn gevormd 
door consensus dan door expliciete richtlijnen. 

In Hoofdstuk 7 wordt de introductie van laser behandeling van wijnvlekken 
op jonge leeftijd beschouwd vanuit een Health Care Technology Assessment 
perspectief. Gebruik makend van de Technology Assessment Iterative Loop 
(TAIL), wordt bekeken of er voldoende evidence van evaluatie studies 
beschikbaar is om de introductie van flash-lamp pulsed-dye laser op jonge 
leeftijd te rechtvaardigen. Een dergelijke beoordeling vereist een 
interdisciplinaire benadering die integraal focust op de volgende aspecten: 
veiligheid, effectiviteit, kwaliteit van leven, maatschappelijke kosten en de 
ethische issues van een dergelijke behandeling. De introductie van de pulsed-
dye laser in de behandeling van wijnvlekken bij kinderen volgde niet het 
iterative model (TAIL) van medische innovatie en evolutie. De meeste 
evaluatie onderzoeken richtten zich op laser toepassingen die reeds klinisch in 
gebruik waren. Klinische effectiviteit was het aandachtspunt in de meeste 
evaluerende onderzoeken. Maatschappelijke kosten en ethische aspecten van 
het behandelen van kinderen werden zelden meegewogen. Concluderend kan 
gesteld worden dat de invoering van de flash-lamp pulsed-dye laser in de 
behandeling van PWS op jonge leeftijd ongecontroleerd plaats vond en dat de 
klinische praktijk er nog niet op voorbereid was om deze techniek adekwaat in 
te zetten. 
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Iedereen die mij de afgelopen jaren heeft gevolgd zal blij en verbaasd zijn met 
de afronding van dit proefschrift („dus toch nog?"). Terugkijkend is het een 
stimulerende en leerzame tijd geweest in allerlei opzichten. Gedurende deze 
jaren heb ik met velen mogen samenwerken, een aantal mensen wil ik hier in 
het bijzonder noemen. 

Allereerst dank ik de patiënten voor hun bereidwilligheid om deel te nemen 
aan dit onderzoek. 

Hooggeleerde P.M.M. Bossuyt, mijn promotor. Beste Patrick, ik heb erg veel 
geleerd van je wetenschappelijke, scherpzinnige instelling en je persoonlijke 
benadering ten aanzien van het opzetten en uitvoeren van onderzoek. We 
zitten nu al 7 jaar aan dat vierkante tafeltje waarboven die steeds voller 
wordende plank met proefschriften dreigt. Loslaten was vaak je motto 
gedurende deze periode, eindelijk staat mijn boekje er dan ook bij! Patrick, je 
eigen wijze en intensiteit van leven gaven mij vaak herkenbaarheid. Tiens, onze 
gesprekken zijn voor mij altijd weer even thuis komen. 

Hooggeleerde M.J.C, van Gemert. Beste Martin, je positieve houding, 
praktische inslag en hartstocht voor de wetenschap maakten de samenwerking 
heel plezierig. Dank voor je steun en je bereidheid om me te helpen. 

Velen hebben een bijdrage geleverd aan de opzet en uitvoering van wat in de 
wandelgangen "Het wijnvlek project" werd genoemd. Ze leken soms eindeloos 
die woensdagmiddagen, maar enthousiasme en betrokkenheid voerden vaak de 
boventoon. Chantal, Petra, Jokelies, Anne, Geert, Ken, Gerald en Wim dank 
voor jullie inzet, loyaliteit en vriendschappelijke samenwerking. Het 
Lasercentrum en de afdeling Plastische chirurgie werden mijn twee "honken" 
in het AMC. Ans, Lisetta en Joye bedankt voor jullie belangstelling. Beste 
Chantal, ondanks je drukke en dynamische agenda had je altijd tijd om mijn 
vragen te beantwoorden en mijn stukken van commentaar te voorzien. Peet, 
het is dan toch gelukt, we hebben de eindstreep gehaald (Vijf keer rond)! 

De leden van mijn promotiecommissie, Prof.dr.LJ. Krol, Prof.dr. J.D. Bos, 
Prof.dr. P.J.M. Casaer, Prof.dr.GJ. Bonsel en Dr. J.M.J. Grevelink dank ik 
voor de beoordeling van mijn proefschrift. De hoogleraren Bos, Casaer en 
Bonsel, dank voor jullie samenwerking, drive, creativiteit en scherpzinnigheid 
die mij in de afgelopen jaren mede wetenschappelijk hebben gevormd. 
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Dan de medewerkers van de afdeling Klinische Epidemiologie en Biostatistiek 
van nu en weleer, bedankt voor de plezierige en stimulerende samenwerking 
die ik met jullie heb mogen ervaren, het was en blijft een genoegen! Jullie 
vormen een dorp in de AMC-stad! Hans, Maruschka, Mark, Ben Willem, 
Gerrit-Jan, Yvonne, Jeroen en Elly, jullie hebben de afgelopen jaren tot een 
intense, bijzondere en ook vooral gezellige periode gemaakt die ik nooit had 
willen missen. Beste Hans en Maruschka jullie waren en zijn mijn 
kamergenoten, praat-, snuffelpalen en zielsverwanten. Erwin, José, Ben Willem 
en Lieke, onze intensieve, leerzame discussies op de vrijdagmiddag in het prille 
TA-overleg zijn van onmiskenbare invloed geweest op de tot standkoming van 
dit boekje. Erwin en José met plezier denk ik terug aan de goede sfeer waarin 
onze discussies plaatsvonden, ik heb veel van jullie geleerd. Marcel, vóór ons 
ligt de toekomst! 

Lieve José en Noor, jullie zijn mijn compagnons vanaf het allereerste uur. 
Bedankt voor jullie onvoorwaardelijke vriendschap. Fijn om jullie op deze dag 
aan mijn zijde te weten. 

Lieve Pap en Mam, bedankt voor jullie positieve inslag, betrokkenheid en 
steun. Je moet alles een keer geprobeerd hebben is de lijfspreuk die jullie me 
mee hebben gegeven. Dat ik dit soms wat te letterlijk opvatte, en jullie dan 
weer mee trok op een van mijn vele "ontdekkingsreizen" heeft onze band 
alleen maar verdiept. 

Lieve Henk, hoe anders zou mijn leven eruit hebben gezien als jij me niet tot 
het amsterdamse had verleid. Het tropenregime van de afgelopen maanden 
wordt iets minder strak, zonder jouw steun, flexibiliteit en inlevingsvermogen 
was de afronding van dit boekje niet mogelijk geweest. Lieve Fifianne, Tobias 
en Jochem jullie zijn een prachtig stel, fijn dat mama nu weer maximaal van 
jullie mag genieten. 
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Corianne De Borgie werd op 23 juni 1965 geboren te Weert. In 1984 behaalde 
zij haar VWO diploma en begon zij met de studie Gezondheidswetenschappen 
aan de Rijksuniversiteit Limburg te Maastricht. Voor het laatste deel van die 
studie verrichtte zij onderzoek bij de afdeling neonatologie in het ziekenhuis 
van de Vrije Universiteit te Amsterdam (prof.dr. B. Hopkins). In 1989 deed zij 
doctoraalexamen in de afstudeerrichting Bewegingswetenschappen 
(Ontwikkelingsneurologie). In 1990 kreeg zij voor haar afstudeerwerk de 
Catharina Pijls prijs. In dat jaar behaalde zij tevens een vrij-doctoraal in de 
Geneeskunde. 

In 1989 en 1990 werkte zij aan de Katholieke Universiteit Leuven als klinisch 
onderzoeker in het Universitaire Ziekenhuis Gasthuisberg (prof.dr. P.J.M. 
Casaer, Kindergeneeskunde) op een beurs van de Vlaamse regering. In die 
periode zette zij een onderzoek op naar de cognitieve en motorische 
ontwikkeling van risico-kinderen. 

In 1990 begon ze als beleidsmedewerker Audit & Research bij het IKOL (Inter 
Kategoraal Overleg Limburg). Begin 1993 verhuisde zij naar Amsterdam en 
trad zij in dienst bij de afdeling Klinische Epidemiologie & Biostatistiek (KEB) 
van het AMC. Daar werd zij aangesteld op twee ontwikkelingsgeneeskunde 
projecten Behandeling van wijnvlekken met lasers: hoe jonger hoe betert, uiteindelijk 
resulterend in dit proefschrift en Behandeling van patiënten met chronische progressieve 
sclerodermic met behulp van fotoferese. Daarna was zij onder meer werkzaam in het 
programma Richtlijnen voor het klinisch handelen van het AMC. 

Sinds 1999 heeft zij verbonden aan de afdeling Klinische Epidemiologie en 
Biostatistiek onder leiding van prof.dr. P.M.M. Bossuyt. In die functie begeleidt 
zij onder andere Medical Technology Assessment (MTA) onderzoek binnen 
het AMC. 
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