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Abstract
Background: Scar formation remains a major clinical problem. Therefore, 
various therapies have been developed to improve scar quality. To evaluate the 
effectiveness of these therapies, objective measurement tools are necessary. An 
appropriate, objective measuring instrument for assessment of surface roughness 
is not yet available in a clinical setting. The Phaseshift Rapid In Vivo Measurement 
of the Skin (PRIMOS) (GFMesstechnik GmbH, Teltow, Germany) could be such an 
instrument. This device noninvasively produces a three-dimensional image of the 
skin microtopography and measures surface roughness.

Objective: The aim of this study was to investigate the reliability and validity of the 
PRIMOS for objective and quantitative measurement of surface roughness of skin 
and scars.

Methods: Three observers assessed skin and burn scars in 60 patients using 
the PRIMOS and a subjective scale, the Patient and Observer Scar Assessment 
Scale. Reliability was tested using the intraclass correlation of intraobserver and 
interobserver measurements. An intraclass correlation coefficient of 0.7 or greater 
was required for reliable results. To test validity, scores of the PRIMOS were compared 
with scores of the subjective scale (Pearson correlation). A Pearson correlation 
coefficient greater than 0.6 was considered a strong positive correlation.

Results: All three surface roughness parameters of the PRIMOS showed good 
intraobserver and interobserver reliability for skin and scars (intraclass correlation 
coefficient arithmetic mean of surface roughness > 0.85, mean of 5 highest peaks 
and 5 deepest valleys from entire measuring field > 0.88, and peak count > 0.86). 
The parameter arithmetic mean of surface roughness showed a strong correlation 
with the subjective score (Pearson arithmetic mean of surface roughness 0.70, mean 
of 5 highest peaks and 5 deepest valleys from entire measuring field 0.53, and peak 
count 0.54).

Limitations: The reliability and validity of the PRIMOS were only tested on skin and 
burn scars, not in other dermatologic diseases.

Conclusions: The PRIMOS is a valid and reliable tool for objective noninvasive 
evaluation of surface roughness of both skin and burn scars. 
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Introduction
Scar formation after burn, surgical, and traumatic injury may lead to functional, 
cosmetic, and psychological problems. To improve scar quality, multiple therapies 
for wound healing and existing problematic scars are under development. It is of 
importance that these therapies are evaluated in clinical trials to determine the 
optimum scar management. In clinical trials, the measurement and documentation 
of scars are essential to evaluate the effectiveness of treatments. Further, this scar 
measurement is essential in day-to-day practice to quantify scar maturation and 
final scar outcome. For these reasons, reliable and valid scar assessment tools are 
necessary.

Scars are often evaluated by subjective assessment scales. The Vancouver Scar Scale 
and the Patient and Observer Scar Assessment Scale (POSAS) are validated scales 
and commonly used1-5. Both scales contain the items vascularization, pigmentation, 
thickness, and pliability of the scar. Moreover, the POSAS contains the parameters 
surface area and roughness, and it evaluates the opinion of the patient on the scar. 
In addition to subjective evaluation, the scar is preferably also assessed by means 
of objective evaluation, especially in clinical trials. Nowadays, objective assessment 
tools for scar elasticity and color are frequently used6-13.

Currently, scar roughness (e.g., the mesh pattern in a burn scar after skin grafting) 
is often only evaluated subjectively by means of a scar assessment scale. For this 
scar aspect, the subjective scales are considered the gold standard. However, the 
use of objective measurements in the evaluation of surface roughness becomes 
more relevant. Scar roughness has a significant effect on the patient’s and observer’s 
opinion of the scar4, which indicates that this aspect is an important parameter in the 
appearance of a scar. In addition, scar irregularities may remain for many years and 
can be cosmetically disturbing. Several objective measurement tools for skin surface 
roughness can be distinguished. The majority of these tools use a silicone replica 
of the skin, after which the topography of the replica is measured. This indirect 
measurement is performed by use of mechanical14, optical15, laser16, transparency17,18, 
or interference fringe projection profilometry19. The use of replicas is time-consuming 
and, therefore, not feasible in an outpatient setting. In addition, air bubbles, gravity, 
and patient movement may have an effect on the quality of the replica. Another 
measurement method is the use of skin biopsy specimens20,21. A disadvantage of 
biopsy specimens is the major burden to the patient. Furthermore, biopsy specimens 
only give information on a small part of the scar. Overall, an appropriate and reliable 
tool for objective evaluation of surface roughness in scars is not yet available.
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In this study, the Phaseshift Rapid In Vivo Measurement of the Skin (PRIMOS) 
(GFMesstechnik GmbH, Teltow, Germany) was used to assess surface roughness 
of burn scars. This is a measuring device that in vivo produces a three-dimensional 
image of the microtopography of the skin. An advantage of the PRIMOS is the 
noninvasive, fast, and direct measurement of the skin surface with high precision 
and resolution. Several articles have reported on the use of this instrument. First 
of all, the PRIMOS has been used in the cosmetic industry to measure human skin 
topography and volume of wrinkles22-24. In addition, it has been used to objectively 
evaluate the depths of acne scars25-28. Roques et al.29 successfully tested the PRIMOS 
in two patients with scars and recommended further testing of this assessment tool. 
The aim of this study was to investigate the reliability and validity of the PRIMOS for 
the objective measurement of surface roughness in normal-appearing skin and scars. 
In other words, to examine if the measurements of the PRIMOS are reproducible and 
if the results represent the surface roughness30,31.

Methods
Patients
From January until June 2009, 60 patients with burn scars were recruited from the 
scar consulting hours in the outpatient clinic, which are held once a week in our 
burn center. Patients aged 12 years or older with a burn scar of 3 to 18 months 
postburn were measured. Patients with burn scars smaller than the measuring frame 
of the PRIMOS (30 x 40 mm) were excluded as were patients who lacked adequate 
communicative and cognitive abilities.

Procedure
In this study, all measurements and assessments were performed by the same three 
experienced and independent clinicians (observers 1, 2, and 3). In each patient, two 
clinicians (observer 1 with observer 2 or 3) evaluated the scar by means of the POSAS 
and measured the scar with the PRIMOS. Before evaluation and measurement of the 
scar, the observers determined which part of the scar would be measured. The worst 
part of the scar in terms of surface roughness was chosen as the study area. This part 
of the scar was selected as it is a clinically relevant part and, we assumed, it is difficult 
for the patient to assess a location other than the most prominent. Two consecutive 
images of the burn scar were obtained by both observers in each patient. With 
each second measurement, the measuring frame was lifted and placed on the skin 
again. In addition, two consecutive images of a control area (normal-appearing skin) 
were taken. This was an anatomically comparable area or otherwise another body 
part with similar and healthy skin surface, preferably hairless. In addition to these 
measurements, basic patient characteristics, percent burned total body surface area, 
and the months postburn injury were documented.

Bloemen_digitaal.indd   106 09-08-11   10:58



An objective device for measuring surface roughness of skin and scars

107

Phaseshift	Rapid	In	Vivo	Measurement	of	the	Skin
The PRIMOS was used for the evaluation of surface roughness (Figure 1). This 
measuring device produces a three-dimensional image of the skin microtopography. 
Digital stripes are projected onto the skin. The reflected light is absorbed by a chip 
with a high-resolution camera and the height differences on the measured area 
are recorded. Accordingly, a three-dimensional image is achieved (Figure 2). After 
the measurements, three-dimensional surface profiles were evaluated with the 
PRIMOS software, Version 5.6. Calculation of surface roughness was carried out 
within an area of 38.90 by 28.86 mm. After filtering the photograph for hairs and 
the macrocurvature of body parts (Figure 2), the surface roughness was presented 
in numerous parameters. Preliminary research of these roughness parameters and a 
literature search brought us to 3 parameters: arithmetic mean of surface roughness 
(Sa), mean of 5 highest peaks and 5 deepest valleys from entire measuring field (Sz), 
and peak count (PC), which were used for the assessment of surface roughness in 
this study23,27,28. Sa is measured in micrometers, Sz is measured in millimeters, and PC 
demonstrates the number of peaks per unit length, with a limit of 0.1 mm.

Figure 1: Principle of the Phaseshift Rapid in Vivo Measurement of the Skin32

Subjective	Scar	Assessment
All scars were also scored with the POSAS4,5. This scale consists of two numeric scales: 
the Patient Scar Assessment Scale and the Observer Scar Assessment Scale. Patients 
were asked to score the scar characteristics pain, itching, color, pliability, thickness, 
and relief of the measured part of their scar on a 10-point scale. The observers 
rated the vascularization, pigmentation, pliability, relief, thickness, and surface area 
of this part of the scar on a 10-point scale. In these scales, a score of 1 represents 
normal-appearing skin whereas a score of 10 corresponds to the worst imaginable 
scar. Both the total score of the patient and the total score of the observer consist 
of the accumulation of the 6 items, therefore, a total score between 6 and 60 can be 
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obtained. In addition, patient and observer were asked to give a general score for the 
appearance of the scar (1 represents the best imaginable scar and 10 represents the 
worst possible scar).

Statistical	Analysis
Data were analyzed with a statistical program (SPSS for Windows 16.0, SPSS Inc, 
Chicago, USA). Correlation among the three outcome parameters of the PRIMOS 
measurements were calculated by means of the Pearson correlation coefficient. A 
Pearson correlation coefficient higher than 0.6 is considered as good, from 0.3 to 0.6 
as moderate, and lower than 0.3 as weak33. A paired t-test was used to investigate the 
difference between surface roughness of normal-appearing skin and scars. To analyze 
the number of patients needed in this study, a power analysis would be preferred. 
However, in clinimetrical research this number is often difficult to determine, as few 
data on the investigated tool are known. In general, 50 subjects or more is considered 
sufficient. In addition, a post hoc power analysis was performed (PASS 2008, NCSS 
Statistical Software, Kaysville, USA). 

Figure 2: Images of the Phaseshift Rapid In Vivo Measurement of the Skin

A
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B 
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A, Normal-appearing skin (left	column) and burn scar (right column) in live photograph (top), 
color photograph (middle), and photograph after filtering (bottom). B, Cross-sectional picture 
of line structures of normal-appearing skin and scar in A.

The intraobserver and interobserver reliability of the PRIMOS, based on the 
measurements of two observers, was analyzed by means of the intraclass correlation 
coefficient (ICC) with a 95% confidence interval. The two-way random effect 
model and the absolute agreement type for a single and average measurement 
were selected for the calculations of the ICC34. This calculation provides a single 
measure ICC and an average measure ICC. A single measure ICC is based on a single 
measurement and the average measure ICC is based on the average measurements 
of more than one observer. An ICC value of 0.7 is considered a minimum requirement 
for reliable results35. The standard error of measurement was used for the calculation 
of the number of errors between measurements. The coefficient of variation (CV) 
was calculated using the following formula: CV = standard error of measurement/
mean x 100. A low CV percentage stands for a better measurement than a high CV. 
To analyze validity of the PRIMOS, surface roughness of the scar area was compared 
with the relief score and the total score (Pearson correlation). The level of statistical 
significance was set at 5%.

Results 
In this study, normal-appearing skin and scars of 60 patients were assessed by means 
of the PRIMOS and the POSAS. Table 1 shows the patient characteristics. 

Correlation	Among	Parameters
The correlation among the three surface roughness parameters ranged between 0.48 
and 0.81 in normal-appearing skin and scars. This means that not all parameters are 
completely independent, as they show a variable degree of correlation. In this study, 
we performed the analysis with all three parameters. Table 2 shows the correlation 
coefficients among the parameters.
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Table 1: Patient characteristics

Characteristics (n = 60)

Male/female 34/26 56.7%/43.3%

TBSA burned, mean (range) 14.8 (0.5 – 76.0)

Age at measurement, mean (range), yrs 38.1 (12.0 – 85.0)

Post burn, mean (range), months 6.9 (3.0 – 17.0)

Scar cause

Flame 45 75.0%

Scald 6 10.0%

Other 9 15.0%

Scar location

Trunk 13 21.7%

Arm 35 58.3%

Leg 10 16.7%

Head 2 3.3%

TBSA, Total Body Surface Area

Table 2: Correlation among three surface roughness parameters

Roughness parameters  Sa              Sz PC

Normal-appearing skin

Sa - -

Sz 0.621 -

PC 0.820 0.475

Scar

Sa - -

Sz 0.813 -

PC 0.732 0.577

PC, Peak count; Sa, arithmetic mean of surface roughness; Sz, mean of 5 highest peaks and 
5 deepest valleys from entire measuring field. Pearson correlation among parameters Sa, Sz, 
and PC.

Scar	Versus	Normal-appearing	Skin
The mean Sa, Sz and PC of normal-appearing skin were compared with the means of 
scars. In all three parameters, the measurements of normal-appearing skin differed 
significantly from scars (Table 3), which means the PRIMOS is able to differentiate 
scars from normal-appearing skin.
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Table 3: Measurements normal-appearing skin versus scar

Roughness 
parameters

Normal-appearing 
skin

Scar p-value
CI of the difference 
(95%)

Sa 19.6 (5.4) 46.9 (24.7) <0.001 (21.0 - 33.5)

Sz 267.0 (90.3) 594.5 (338.3) <0.001 (241.8 - 413.3)

PC 12.0 (25.8) 48.9 (39.9) <0.001 (25.0 - 48.9)

CI, Confidence interval; PC, peak count; Sa, arithmetic mean of surface roughness; Sz, mean 
of 5 highest peaks and 5 deepest valleys from entire measuring field. Difference among 
parameters Sa, Sz, and PC of normal-appearing skin and scars (paired t-test with 95% CI).

Table 4: Intraobserver reliability surface roughness (normal-appearing skin)

Observers Sa Sz PC 

Observer 1 (n = 60)

ICC single (95% CI) 0.918 (0.866 – 0.950) 0.801 (0.688 – 0.877) 0.941 (0.902 – 0.964)

ICC average (95% CI) 0.957 (0.928 – 0.975) 0.890 (0.815 – 0.934) 0.970 (0.949 – 0.982)

CV (%) 8.7 17.3 59.8

Observer 2 (n = 32)

ICC single (95% CI) 0.812 (0.650 – 0.904) 0.899 (0.801 – 0.950) 0.818 (0.649 – 0.909)

ICC average (95% CI) 0.896 (0.788 – 0.949) 0.947 (0.889 – 0.974) 0.900 (0.787 – 0.952)

CV (%) 14.9 13.3 87.2

Observer 3 (n = 28)

ICC single (95% CI) 0.915 (0.825 – 0.960) 0.796 (0.601 – 0.902) 0.909 (0.812 – 0.958)

ICC average (95% CI) 0.956 (0.904 – 0.980) 0.887 (0.751 – 0.948) 0.953 (0.896 – 0.978)

CV (%) 5.9 11.2 46.9

CI, Confidence interval; CV, coefficient of variation; ICC, intraclass correlation coefficient; PC, 
peak count; Sa, arithmetic mean of surface roughness; Sz, mean of 5 highest peaks and 5 
deepest valleys from entire measuring field. Single and average measure ICCs with 95% CI are 
presented for Sa, Sz, and PC in normal-appearing skin. CV (CV = standard error of measurement/
mean x 100) is given.

 
Post	hoc	Power-analysis
A sample size of 60 subjects with two observations per subject achieved 100% power 
to detect an intraclass correlation of 0.7 under the alternative hypothesis, when the 
intraclass correlation under the null hypothesis is 0.2, using an F-test (ANOVA) with 
a significance level of 0.05.
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Table 5: Intraobserver reliability surface roughness (scar)

Observers Sa Sz PC 

Observer 1 (n = 60)

ICC single (95% CI) 0.985 (0.974 – 0.991) 0.964 (0.938 – 0.979) 0.943 (0.906 – 0.965)

ICC average (95% CI) 0.992 (0.987 – 0.995) 0.982 (0.968 – 0.989) 0.970 (0.950 – 0.982)

CV (%) 7.0 10.6 21.5

Observer 2 (n = 32)

ICC single (95% CI) 0.989 (0.977 – 0.995) 0.966 (0.927 – 0.984) 0.931 (0.864 – 0.965)

ICC average (95% CI) 0.994 (0.988 – 0.997) 0.983 (0.962 – 0.992) 0.964 (0.927 – 0.982)

CV (%) 5.7 9.6 21.9

Observer 3 (n = 28)

ICC single (95% CI) 0.991 (0.980- 0.996) 0.968 (0.931 – 0.985) 0.938 (0.869 – 0.971)

ICC average (95% CI) 0.995 (0.990 – 0.998) 0.984 (0.964 – 0.993) 0.968 (0.930 – 0.986)

CV (%) 4.4 11.3 19.5

CI, Confidence interval; CV, coefficient of variation; ICC, intraclass correlation coefficient; PC, 
peak count; Sa, arithmetic mean of surface roughness; Sz, mean of 5 highest peaks and 5 
deepest valleys from entire measuring field. Single and average measure ICCs with 95% CI are 
presented for parameters Sa, Sz, and PC in scars. CV (CV = standard error of measurement/
mean x 100) is given.

Reliability	
To test reliability of the PRIMOS, both measurements of normal-appearing skin and 
scar tissue were analyzed. Table 4 and 5 present the single and average measure ICC 
for intraobserver reliability in normal-appearing skin and scars of the three observers 
separately. In normal-appearing skin, the average measure ICC value of each PRIMOS 
parameter was Sa greater than 0.90, Sz greater than 0.89, and PC greater than 0.90. 
The Coefficient of Variation of all observers for Sa, Sz, and PC was lower than 14.9%, 
17.3%, and 87.2%, respectively. In scars, the average ICC value of each PRIMOS 
parameter was: Sa greater than 0.99, Sz greater than 0.98, PC greater than 0.96. 
The maximum CV of all observers for Sa, Sz and PC was 7.0%, 11.3%, and 21.9%, 
respectively.

The ICC values for interobserver reliability were high, both for normal-appearing 
skin and scar measurements (Table 6 and 7). In normal-appearing skin, the average 
measure ICC for the different parameters was Sa 0.85, Sz 0.88, and PC 0.86. The 
maximum CV for Sa, Sz, and PC was 14.9%, 16.3%, and 119.1%, respectively. In scars, 
the average measure ICC was 0.96 for Sa, 0.94 for Sz, and 0.90 for PC. The CV for Sa, 
Sz, and PC was lower than 15.3%, 19.7%, and 35.8%, respectively. 
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Table 6: Interobserver reliability surface roughness (normal-appearing skin)

Roughness parameters  Sa Sz PC

N=60

Single ICC (95% CI) 0.738 (0.588 – 0.838) 0.778 (0.651 – 0.863) 0.756 (0.618 – 0.849)

Average ICC (95% CI) 0.849 (0.740 – 0.912) 0.875 (0.789 – 0.926) 0.861 (0.764 – 0.918)

Agreement CV (%) 14.9 16.3 119.1

CI, Confidence interval; CV, coefficient of variation; ICC, intraclass correlation coefficient; PC, 
peak count; Sa, arithmetic mean of surface roughness; Sz, mean of 5 highest peaks and 5 
deepest valleys from entire measuring field. Single and average measure ICCs with 95% CI, 
based on two observers, are presented for parameters Sa, Sz, and PC in normal-appearing skin. 
CV (CV = standard error of measurement/mean x 100) is given.

Table 7: Interobserver reliability surface roughness (scar)

Roughness parameters  Sa Sz PC

N=60

Single ICC (95% CI) 0.917 (0.864 – 0.950) 0.881 (0.808 – 0.928) 0.816 (0.709 – 0.887)

Average ICC (95% CI) 0.956 (0.927 – 0.974) 0.937 (0.894 – 0.963) 0.899 (0.830 – 0.940)

Agreement CV (%) 15.3 19.7 35.8

CI, Confidence interval; CV, coefficient of variation; ICC, intraclass correlation coefficient; PC, 
peak count; Sa, arithmetic mean of surface roughness; Sz, mean of 5 highest peaks and 5 
deepest valleys from entire measuring field. Single and average measure ICCs with 95% 
CI, based on two observers, are presented for parameters Sa, Sz, and PC in scars. CV (CV = 
standard error of measurement/mean x 100) is given.

Validity
Table 8 presents correlations of the PRIMOS surface roughness with the subjective 
observer and patient scores. In particular, a strong correlation between Sa and the 
relief score of the observer was seen (r = 0.70), which is additionally shown in a 
scatter plot (Figure 3). The correlations of the subjective scores of the patient with 
the surface roughness of the PRIMOS were lower (Table 8 and Figure 4).
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Table 8: Validity surface roughness parameters

Relief score p-value Total score p-value

N=60 Pearson correlation coefficient Pearson correlation coefficient

Observer score

Sa 0.702 <0.001 0.576 <0.001

Sz 0.527 <0.001 0.644 <0.001

PC 0.537 <0.001 0.340  0.008

Patient score

Sa 0.289  0.025 0.127  0.332

Sz 0.319  0.013 0.293  0.023

PC 0.207  0.112 0.080  0.543

PC, Peak count; Sa, arithmetic mean of surface roughness; Sz, mean of 5 highest peaks and 5 
deepest valleys from entire measuring field. Pearson correlation between Patient and Observer 
Scar Assessment Scale scores and surface roughness parameters Sa, Sz, and PC are presented.

Figure 3: Scatter plot of arithmetic mean of the surface roughness (Sa) and relief score of the 
Observer Scar Assessment Scale. 
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Figure 4: Scatter plot of arithmetic mean of the surface roughness (Sa) and relief score of the 
Patient Scar Assessment Scale
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Discussion 
The past years, research has focused on the validation of subjective and objective 
measuring systems for the assessment of scars. Research into the prevention and 
treatment of scars requires an easily applicable, objective measuring tool. In this 
study, a new measuring device for surface roughness was introduced, which was 
shown to be reliable and valid in assessing scarred and nonscarred skin. To our 
knowledge, no publication concerning the reliability and validity of the PRIMOS has 
been reported before. Our data showed that intraobserver ICC values were high in 
normal-appearing skin and scars (average measure > 0.89 and > 0.96), which suggests 
that only one measurement per observer is required to obtain reliable results 
with the PRIMOS. In addition, interobserver ICC values of all surface roughness 
parameters were high in normal-appearing skin and scars (average measure > 0.85 
and > 0.90). A high interobserver ICC value means that only one observer is needed 
for measurement with the PRIMOS to obtain reliable results.

We found that reliability (ICC) values of normal-appearing skin were lower than 
values of the measured scars. This is because of the fact that normal-appearing skin 
of patients had less variety than scars of patients. In other words, reliability was 
lower in normal-appearing skin, because there was less difference within patients’ 
normal-appearing skin than within patients’ scars. Therefore, discrimination between 

μm
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patients by measuring scars was more reliable than by measuring normal-appearing 
skin. In the intraobserver and interobserver measurements of normal-appearing 
skin, the CV values of parameter PC were high (CV < 119.1%), despite the high ICC 
values (average measure > 0.86). This means that parameter PC could discriminate 
between patients, but agreement between the measurements of two observers and 
within one observer was relatively low; the measurements did not resemble each 
other sufficiently. A possible explanation for the measurement errors is the presence 
of hairs and wrinkles, which were found in the specific measurements that had a low 
agreement.

Validity of surface roughness parameters was reasonable to good when correlated 
with the subjective scores: observer relief and total score. The gold standard for 
scar surface roughness, the relief score of the POSAS, is the best possible method to 
compare the results of the PRIMOS. However, it should be taken into consideration 
that this subjective score may give other results than the quantitative results of the 
PRIMOS. A correlation between the POSAS relief score and the POSAS total score 
of the observers was also seen (r = 0.617, p < 0.001), which means that surface 
roughness has a significant influence on the overall scar opinion. This is in accordance 
with previously reported results4.

The correlation of the roughness parameters with the subjective scores of the 
patient was less evident. For the majority of the patients, it was difficult to assess 
their scar and in particular, the part of the scar within the measuring frame only. In 
addition, the opinion of patients on their scar may vary within patients for scars with 
a comparable surface roughness. Concluding from the reliability and validity results 
of this study, it seems that parameter Sa showed the most reliable and valid values 
and should therefore be considered as the optimal surface roughness parameter 
of the PRIMOS. The parameter PC gives reliable results in the measurements of 
scars. However, in the measurements of normal-appearing skin, agreement is low. 
Therefore, we recommend not using this parameter in skin measurements.

The PRIMOS has multiple advantages, such as the non-invasiveness, the high 
resolution, and its accuracy. In addition, this tool can acquire an image rapidly, so 
problems of possible movement of the surface area can easily be prevented. If 
an inadequate image is obtained, the procedure can be repeated immediately. 
A disadvantage of the PRIMOS is that only a part of the scar can be measured at 
the same time. In a clinical trial, it is therefore important to mark the location of 
assessment, to evaluate the same location in reassessment. However, a matching 
system of the PRIMOS software can be used to compare two examinations and analyze 
the exact same area. Another disadvantage of the PRIMOS is that the measuring 
frame is too large for the measurement of a scar located on extreme concave skin 
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surface, such as the finger. For this reason, all scars smaller than the measuring frame 
were excluded from this study. However, in clinical practice, scars smaller than the 
measuring frame with a reasonably non-curved surface can be measured with the 
PRIMOS to document scar roughness. A third disadvantage is that the PRIMOS could 
be less reliable on hair-bearing surfaces. Although the PRIMOS software can filter the 
photograph for hairs, these images might show higher surface roughness values, if 
not all hairs are filtered. Finally, the purchase of the PRIMOS is relatively expensive, 
however, the further use of the device does not bring along additional costs. 

One limitation of this study was the difficulty for patients to assess the measured part 
of their scar. Another limitation of this study was that we only tested the reliability 
and validity of the PRIMOS in patients with burn scars. However, we think this tool is 
also applicable for other scars and diseases in the dermatologic field. As the PRIMOS 
is reliable in both normal-appearing and scarred skin, we assume that dermatologic 
irregularities such as skin atrophy or hyperkeratosis can also be evaluated with this 
tool. With an extensive panel of evaluation tools, the use of invasive and time-
consuming evaluation methods such as taking biopsy specimens and producing 
replicas can be reduced or even eliminated. Recently, the PRIMOS pico has been 
developed. This handheld tool is smaller and, therefore, more easy to handle. We 
recommend the use of the PRIMOS in daily practice for an accurate and objective 
patient follow-up, but especially in future clinical trials to demonstrate effectiveness 
of different therapies.

Conclusion
The PRIMOS is a reliable and valid objective tool for evaluating surface roughness 
in normal-appearing skin and burn scars. By means of the PRIMOS, scar maturation 
and final outcome can be measured and documented. This instrument could become 
a valuable tool to clinicians and researchers in the field of (plastic) surgery and 
dermatology. Preventive methods in scar development and treatments options for 
existing scars can be compared in the daily practice and in clinical trials.
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