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Introduction

Aims and Objectives: To make micrometric measurements of important histomorphological 

parameters in   skin biopsies in histopathologically confirmed cases of psoriasis.  To analyse 

the data  statistically for  significance of each parameter in supporting the diagnosis of 

psoriasis. To emphasize the importance of micrometric measurements in psoriatic biopsies 

having diagnostic difficulty. Material and Methods: This study conducted was based on skin 

biopsies received for histopathology in the pathology department of a teaching hospital from 

July 2013 to September 2015. A total of 50 skin biopsies where a histopathological diagnosis of 

psoriasis formed the study group.  Thin Hematoxylin and Eosin stained  sections were used for 

the micrometric measurements.  Important epidermal parameters were measured using slide 

and eyepiece micrometer. All the epidermal parameters were statistically analysed for each 

sample. The mean values of these parameters with standard deviation (SD) were calculated. 

Data was reported as mean, SD and range of these parameters.  Statistical analysis was done 

using Primer of Biostats software. Results: There were 32 male and 18 female among the total 

50 cases. Following were the  morphometric measurements obtained in our study: the  mean 

length of rete pegs(µm)-356.18±168.9, the mean length of dermal papillae(µm)- 299.06±2.17, 

the ratio of length/average width of rete pegs 5.44±0.13,Width at 25%length/width at 

75%length of rete pegs: psoriasis 0.55±149.09,Suprapapillary thickness(µm)-53.75±45.78.  

Conclusion: The measurements of epidermal parameters can be used as supplementary, cost 

effective diagnostic tool in biopsies with dilemma in  psoriasis diagnosis.  However larger 

studies including varied study population are needed to supplement the values obtained in this 

study. 

Psoriasis is a chronic, relapsing, inflammatory, and 

hyperproliferative skin disease. The prevalence varies in different 
1parts of the world . Established lesions of psoriasis have a 

2characteristic histological picture : acanthosis, regular 

downward elongation of rete ridges, thinning of stratum 

granulosum and suprapapillary plates, spongiform pustules and 

Munromicroabcess. Histolopathology can, at the best quantify the 

grade but morphometry can give a precise quantification of the 

epidermal thickness and various other parameters.

           The study aimed  to quantify the parameters of diagnostic 

significance micrometricaly and to evaluate their significance  in  

supporting the diagnosis of psoriasis. The study included 50 

clinically and histologicaly confirmed cases of psoriasis

MATERIAL AND METHODS

          This study conducted was based on skin biopsies received for 

histopathology in the pathology department of a teaching hospital 

from July 2013 to September 2015.  The institutional ethics 

committe approval was obtained for the study.

         A total of 50 cases were evaluated.   All the skin biopsies where a 

histopathological diagnosis of psoriasis with or without clinical 

diagnosis or suspicion formed the study group

         Relevant clinical data and opinion of the dermatologist was 

recorded.  The exclusion criteria included those biopsies which were 

provided with insufficient clinical data, those biopsies which had 

less than four well defined rete pegs and those biopsies which were 

distorted.         
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 A stage micrometer was used to calibrate the ocular 

micrometer.  Calibration of an ocular micrometer holds only for 

the specific objective/eyepiece combination being tested, and for 

the specific mechanical tube length of the microscope.  Therefore 

the method was standardised for a particular microscope. Fig 1  

and 2 shows the stage and ocular micrometer. 

The stage micrometer used in this study had 1mm divided into 

100 divisions, each division corresponding to 10 micrometers 

(Fig 3).  The ocular micrometer scale division is aligned with that 

of stage micrometer and the length in micrometers for each eye 

piece division determined for different magnifications 

(Calibration constant) as given below: 

At 4x magnification - 25µm

At 10x magnification - 13µm

At 40x magnification - 4µm

After the eyepiece reticle has been calibrated with the stage 

micrometer, specimen linear dimensions can be measured.  To 

increase accuracy, measurement was taken at five well defined 

areas of the lesion seen in the microscopic field and average was 

taken.

         Thin Hematoxylin and Eosin stained micro sections were 

used for the micrometric measurements.  The length of the rete 

pegs, length of dermal papillae, suprapapillary thickness, length 

over average width of the rete pegs, ratio of width at 25% length 

over 75% length of rete pegs were measured using ocular 

micrometer.  First the distance from the upper part of granular 

layer to the bottom of the epidermis was measured as rete peg 

length.  Next, the lengths of the dermal papillae were measured 

from the tip of dermal papillae to the base at the level of tip of rete 

pegs.  Then the suprapapillary thickness was measured from the 

dermal papillae to the top of granular layer. The ratio of length to 

average width of rete pegs was calculated by dividing the length of 

papillae by average width. This was followed by taking ratio of 

measurements at upper narrowest and lower widest part of rete 

pegs which corresponded approximately at about twenty five and 

seventy five percent of the length of rete pegs respectively.  The 

measurements were made in a 100 × field for all the parameters. 

The granular layer thickness was assessed by counting the 

number of cells vertically in suprapapillary areas and at the base 

of rete pegs in four areas in the biopsy and taking the average.   

The predominant types of inflammatory cells in dermis were 

noted. For each biopsy specimen, four different areas 

representing the lesion for each parameter were measured and 

the average was calculated. Fig.4 shows schematic representation 

of the measured parameters.

All the epidermal parameters were statistically analysed for 

each sample. The mean values of these parameters with standard 

deviation (SD) were calculated. Data was reported as mean, SD 

and range of these parameters. The distributions of the samples 

according to the evaluated parameters were also studied.  

Statistical analysis was done using Primer of Biostats software.

Observations and results

There were 32 male and 18 female among the total 50 studied 

cases.  Their mean age at the time of biopsy was 44.56 years(range: 

17-75 years). Table 1 shows Age wise distribution of cases. The peak 

incidence of psoriasis was between 51-60years.  The sex 

distribution of cases of psoriasis were  males 32 (61.5%) and 20 

females (38.4%). 

Acanthosis, parakeratosis, hyperkeratosis, inflammatory 

infiltrate in dermis, dilated bloodvessels in dermis were seen in all 

the cases. Munro micro abscess and spongiform pustule  of kogoj 

were seen in few cases. Table 2 shows the frequency distribution of  

histological parameters in psoriasis.  Maximum and minimum 

morphometric measurement of the parameters are shown in table 3, 

while table 4 and 5 show the mean values of the measured 

morphometric parameters along with the standard deviation.

Table 1 : Age wise distribution of cases. The peak value of age 

distribution was found between 51-60 years.

Table 2: frequency distribution of  histological parameters in 

psoriasis. The above histopathological features were noted for 

the diagnosis of psoriasis

Table 3: Maximum and minimum morphometric measurement. 

Large difference was found in the max and min values of each 

measured parameter.
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There were 32 males (61.5%) and 18 females (38.4%) 

patients with histopathological diagnosis of psoriasis.    Thus the 

incidence was more among males as was also found by Icen M.4

Among the morphometric features following results and 

statistical values were obtained.  The length of rete pegs( t =   

4.036 with  48 degrees of freedom; P = 0.0001), suprapapillary 

thickness(t =  -1.543 with  48 degrees of freedom; P = 0.129), 

length of dermal papillae(t = 273.144 with  48 degrees of 

freedom; P = 0.0001), length/average width of rete pegs(t =  

23.856 with  48 degrees of freedom; P = 0.0001), ratio of widths of 

rete pegs(t =  -0.022 with  48 degrees of freedom; P = 0.983). 

These will be discussed individually below.

The mean length of rete pegs in psoriasis cases was 356.2µm 

with SD of 168.9 .  M Alper found that the rete length was 2.74 

times greater in psoriatic skin as compared to normal 

controls.(t=12.95, p=0.0001).5  The rete peg length more than 

127µm interprets the elongation of rete peg length, thus 

supporting the diagnosis of psoriasis.

The mean length of dermal papillae in psoriatic biopsies was 

found to be 299.06µm. The measurement of this parameter along 

with the rete peg length could complement each other. Also if the 

length of dermal papillae and rete pegs are comparable then they 

support the histopathologic description “test tubes in a rack”, thus 

supporting the diagnosis of psoriaisis.

The mean suprapapillary thickness (thickness of epidermis 

overlying the dermal papillae) of psoriatic skin was 53.75µm.    

Similar result was obtained by M Alper with similar 

suprapapillary thickness in cases and controls (t=0.67, p=0.503).  

The minimum value obtained in our study was 32.1 µm. Thus the 

thickness less than this supports the diagnosis of psoriasis. 

Measuring the length of rete pegs and average width of rete 

pegs and calculating their ratio was done. Thus the 

length/average width of rete pegs was considered representative 

of shape of rete pegs: as greater the value of the ratio, the narrower 

are the rete pegs. The mean of this ratio was found to be 5.44 in 

case of psoriasis. M Alper in their study found that the dermal 

papillae were 13% narrower in psoriatic patients as compared to 

controls.  He did not measure the rete pegs and hence the figures 

cannot be compared.   The higher ratio of length over average 

width of rete pegs confirms the histopathological finding of 

slender long rete pegs which favours the diagnosis of psoriasis.

The ratio of width of rete pegs at 25% of length to that at 

75%length was measured as an indicator of shape of rete pegs. 

The lower the ratio the more it favours the histopathological 

feature of “club shaped rete pegs”. The mean of this ratio in case of 

psoriasis was found to be 0.55.  This morphometric measurement 

if lower than 0.55 accounts to describe the shape of rete pegs as 

club shaped. 

We found that the granular layer was absent in 36 cases of 

psoriasis and was reduced (<3 cell layer thick) in remaining cases. 

Similar finding has been reported by many studies.6, 7, 8, 9 .  Thus 

granular layer thickness less than two cell layer thick favoured the 

diagnosis of psoriasis .

Table 4: Mean  values of morphometric parameters in cases 

of psoriasis.

Table 5:Morphometric analysis of 50 patients.  The mean 

values with SD and range of the measured parameters are 

presented 

Discussion

Many studies have been conducted to estimate the remission 

and exacerbation of psoriasis on the basis of clinical findings and 

objective parameters.   

Extensive search of literature revealed just one study which 

had earlier reported findings on psoriasis morphometry in detail.  

We studied total of 50 skin biopsies which were sent for 

histopathological confirmation of psoriasis.    The age groups of 

the patients varied between 17years – 75 years of age.  The peak 

value of age distribution among psoriasis patients was found 

between 51-60 years. Bedi T R found in their study that the more 

than half the patients were in their 3rd to 4th decade.3   

Extremities were the most common biopsy site in our study while 

Bedi T R found that the scalp and the extremities were the 

commonest sites of involvement and a large majority (74%) 

showed nail changes of one type or another where as nail 

involvement was seen only in three out of fifty cases in our study.
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Munro micro abscess and Spongiform pustule of Kogoj were 

noted in 28 (53.8%) and 11(19.3%) cases out of fifty cases of 

psoriasis respectively.  10 cases of psoriasis had both Munro micro 

abscess and Spongiform pustule of Kogoj. Mark Gordon et al., 

Chopra A et al, Puri N et al., found Munro micro abscess to be of 

diagnostic significance whereas G De Rosa stated that Munro 

micro abscess and Kogoj micro pustules are of diagnostic clues of 

psoriasis but they aren't always present 8,10 11,12,   Also, Helwig, 

E. B.  found that Munro micro abscess are not found in early lesions 

of psoriasis.7

Slide and eye piece micrometers are  simple, cheap 

morphometric tools as compared to the digital techniques 

available now.  These measurements confirm the diagnosis in 

doubtful cases and can be used for follow-up if sufficient 
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morphometric parameters such as stratum corneum thickness, 

differences in dermal papilla distances can be studied for 

statistical significance in diagnosis of psoriasis.
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