
© 2018 Ghasemi Basir et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical, Cosmetic and Investigational Dermatology 2018:11 239–244

Clinical, Cosmetic and Investigational Dermatology Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
239

O R I G I N A L  R E S E A R C H

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/CCID.S160697

Are quantitative histopathologic criteria capable  
of differentiating psoriasis from chronic 
dermatitis?

Hamid Reza Ghasemi 
Basir1,2

Pedram Alirezaei2

Zahra Hamian3

Elham Khanlarzadeh4

1Department of Pathology, School 
of Medicine, Hamadan University 
of Medical Sciences, Hamadan, Iran; 
2Psoriasis Research Center, Hamadan 
University of Medical Sciences, 
Hamadan, Iran; 3School of Medicine, 
Hamadan University of Medical 
Sciences, Hamadan, Iran; 4Department 
of Community Medicine, School of 
Medicine, Hamadan University of 
Medical Sciences, Hamadan, Iran

Background: There are overlapping features in histopathologic characteristics of psoriasis and 

chronic dermatitis, which sometimes make the correct diagnosis difficult.

Objective: The aim of this study was to compare the histopathologic diagnostic features of 

psoriasis with chronic dermatitis quantitatively.

Patients and methods: In this study, 30 patients with psoriasis and 30 patients with chronic 

dermatitis were included. Diagnosis of psoriasis or chronic dermatitis was based on clinico-

pathologic correlation. Photos of histopathologic slides were provided by LABOMED Digital 

Camera and LABOMED Microscope. Width and length of rete ridges, minimal thickness of 

suprapapillary plates, thickness of epidermis, thickness of hyperkeratotic layer, and minimal 

thickness of granular layer were determined using Pixel Pro software on micrometer scale.

Results: Suprapapillary plates and granular layer were significantly thicker in patients with 

chronic dermatitis compared with patients with psoriasis. The rete ridges were longer and wider, 

the epidermis was thicker, and the parakeratotic layer was also thicker in patients with psoriasis 

compared with patients with chronic dermatitis, and the difference between these corresponding 

parameters in the two groups was statistically significant except for thickness of parakeratotic 

layer. Moreover, the mean ratio of minimal suprapapillary plate’s thickness to epidermal thick-

ness and the mean ratio of minimal granular layer’s thickness to parakeratotic layer’s thickness 

were significantly higher in patients with chronic dermatitis compared with those with psoriasis.

Conclusion: Despite overlapping histopathologic features in psoriasis and chronic dermatitis, 

quantitative histopathologic criteria might be valuable for differentiation of these two conditions. 

Ratios of minimal suprapapillary plate’s thickness to epidermal thickness and minimal granular 

layer’s thickness to parakeratotic layer’s thickness can be particularly helpful in this regard.
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Introduction
Psoriasis is an autoimmune chronic skin disease that may sometimes significantly 

impair quality of life.1–3 Overall prevalence of psoriasis in general population is dif-

ferent in different parts of the world, and some recent studies claim that its prevalence 

is increasing.4 In western world, an estimated 2%–4% of general population are 

affected by the disease.5 Moreover, psoriasis has been associated with several comor-

bidities (including cardiovascular, metabolic, and rheumatologic disorders), and these 

comorbidities are more prevalent in patients with more severe skin disease.6–19 Most 

researchers believe that psoriasis has multifactorial etiology, and both genetic and 

environmental factors contribute to its etiopathogenesis.20 The most common clinical 

form of psoriasis is psoriasis vulgaris, characterized by symmetrically distributed 
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erythematous plaques covered with scale.21 In microscopic 

evaluation, a significant increase in epidermal thickness 

(acanthosis), downward extension of rete ridges, diminished 

granular layer, parakeratosis, thinning of suprapapillary 

plates, dilatation and tortuosity of capillaries in papillary 

dermis, Munro’s neutrophilic microabscesses and spongiform 

pustules of Kogoj constitute the histopathologic characteris-

tics of psoriatic lesion. However, during different stages of 

evolution of a psoriatic plaque, only some of these features 

might be present. Munro’s neutrophilic microabscesses and 

spongiform pustules of Kogoj are considered to be diagnostic 

for psoriasis, but sometimes they might be absent.22

Chronic dermatitis is clinically characterized by itch-

ing, scratching, ulceration, and lichenification of skin.23 Its 

histopathologic changes include acanthosis, hyperkeratosis, 

spongiosis, lymphocytic exocytosis, superficial dermal fibro-

sis, and perivascular lymphocytic infiltration.24

Although some findings such as Munro’s microabscesses 

and thinning of the granular layer are more common in 

psoriatic lesion, differentiating psoriasis from chronic der-

matitis is generally difficult because many of their histologic 

features are identical.22 Some studies had previously tried 

to clarify the histopathologic differences between psoriasis 

and chronic dermatitis, but their findings are not completely 

consistent.25,26 Furthermore, they had not used quantitative 

histopathologic methods to distinguish between these two 

diseases.

The aim of our study was to compare the histopathologic 

diagnostic features of psoriasis with chronic dermatitis quan-

titatively, in order to make the differentiation easier.

Patients and methods
This cross-sectional study was conducted in Hamadan, 

west of Iran. The ethics committee of Hamadan University 

of Medical Sciences approved the study protocol (ethics 

committee code: IR.UMSHA.REC.1395.271), and written 

informed consent was obtained from all participants. Thirty 

patients with clinical diagnosis of psoriasis and 30 patients 

with clinical diagnosis of chronic dermatitis, whose biopsies 

also confirmed the clinical diagnosis, were included in the 

study. The definite diagnosis was based on clinicopathologic 

correlation (only individuals with typical clinical features 

along with typical histopathologic findings of psoriasis were 

included in the psoriasis group and vice versa). Demographic 

characteristics such as age and gender, as well as clinical 

information were recorded. Photos of histologic slides were 

obtained using LABOMED microscope and digital camera 

(LaboAmerica, Fremont, CA, USA) at two magnifications 

(×100 and ×400). A computer was connected to the camera, 

and Pixel Pro software (Labomed, Los Angeles, CA, USA) 

was installed on the computer for imaging and microscopic 

measurements. Width and length of rete ridges (at the lon-

gest rete ridge), minimal thickness of suprapapillary plates 

(defined as the shortest distance between the top of dermal 

papilla and cornified layer), thickness of epidermis (at the 

thickest part), thickness of hyperkeratotic layer (the thickest 

part of parakeratotic or orthokeratotic hyperkeratosis), and 

minimal thickness of granular layer (the thinnest portion of 

granular layer in the parakeratotic area) were determined 

using Pixel Pro software on the micrometer scale by a 

pathologist (Figure 1A and B).

In descriptive statistics section, mean and SD were 

used to report quantitative variables with normal distribu-

tion, while median was used for the remaining quantitative 

variables. Qualitative variables were also described using 

ratio and percentage. To compare the quantitative variables 

in two groups, independent samples t-test was used if the 

distribution was normal. For those variables without normal 

distribution, nonparametric tests (including Mann–Whitney 

U-test) were used. To compare the qualitative-nominal 

variables in the two groups (such as gender and anatomic 

Figure 1 (A) Histopathology of psoriasis (H&E ×100). (B) Histopathology of 
chronic dermatitis (H&E ×100).
Notes:  Width of the longest rete ridge;  minimal thickness of granular layer; 

 length of the longest rete ridge;  thickest part of parakeratosis;  minimal 
thickness of suprapapillary plate.
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location), chi-square test or Fisher’s exact test was used. All 

the statistical analyses were carried out using SPSS 16.0 for 

Windows (SPSS Inc., Chicago, IL, USA) and p-values <0.05 

were considered significant.

Results
Thirty patients with psoriasis and 30 patients with chronic 

dermatitis were included in this study. Twenty-one patients 

with dermatitis were female (70%), while in the psoriasis 

group, 20 patients (66.7%) were male. The mean age of 

patients in the dermatitis group was not significantly dif-

ferent from the mean age of patients in the psoriasis group 

(41.86±17.44 versus 38.2±14.03 years, respectively). The 

most common anatomical location was upper limb in the 

dermatitis group (33.3%), while in the psoriasis group, it 

was lower extremity (36.7%).

The mean length of rete ridge in patients with psoriasis 

was higher than those with chronic dermatitis (4479.6 versus 

2369.4 μm, respectively [p=0.001]). The mean width of rete 

ridge in patients with dermatitis was lower than those with 

psoriasis (580.4 versus 1053.9 μm, respectively [p=0.001]).

The mean thickness of suprapapillary plate in patients 

with psoriasis was lower than that in patients with chronic 

dermatitis (498.2 versus 621.6 μm, respectively [p=0.022]). 

Moreover, the average thickness of epidermis was higher 

in patients with psoriasis than that in patients with chronic 

dermatitis (5047.2 versus 2487.6 μm, respectively [p=0.001]).

The average thickness of granular layer in patients with 

chronic dermatitis was 133.9 μm, while in patients with 

psoriasis it was 41.7 μm (p=0.001). The mean thickness of 

parakeratotic layer in patients with chronic dermatitis was 

1130.8 μm and in patients with psoriasis, it was 1228.6 μm, 

but this difference was not statistically significant (p=0.094; 

Table 1).

The mean width to length ratio of rete ridge in patients 

with chronic dermatitis was lower than that in patients with 

psoriasis, but this difference was not significant (p=0.964). 

The mean ratio of suprapapillary plate’s thickness to epider-

mal thickness and the mean ratio of granular layer’s thickness 

to parakeratotic layer’s thickness were higher in patients with 

chronic dermatitis than in those with psoriasis (p=0.001 for 

both; Table 2).

In receiver operating characteristic curve analysis, a ratio 

of 0.06 for granular layer’s thickness to parakeratotic layer’s 

thickness was the best cutoff point (sensitivity of 90% and 

specificity of 80%), thus the ratios ≤0.06 were in favor of the 

diagnosis of psoriasis (Figure 2). Moreover, a ratio of 0.13 

for suprapapillary plate’s thickness to epidermal thickness 

was the best cutoff point (sensitivity of 80% and specificity 

of 90%), thus the ratios ≤0.13 were in favor of the diagnosis 

of psoriasis (Figure 3).

Discussion
Psoriasis is a chronic inflammatory skin disease with char-

acteristic clinicopathologic findings, but its differentiation 

from chronic dermatitis may sometimes become difficult.

We showed that the thickness of suprapapillary plate and 

granular layer was greater in patients with chronic dermatitis 

Table 1 Comparison of quantitative histopathologic parameters between chronic dermatitis and psoriasis

Variables Psoriasis Dermatitis p-value 
(Mann–
Whitney)

Mean SD Min Max Mean SD Min Max

Rete ridge length (μm) 4479.6 1438.3 2388.9 8177.5 2369.4 849.8 1318.4 4810.5 0.001
Rete ridge width (μm) 1053.9 369.3 355.9 1800.6 580.4 279.1 264.1 1160.7 0.001
Thickness of suprapapillary plate (μm) 498.2 218.5 67.5 4371.6 621.6 739.1 248.7 4431.8 0.022
Thickness of epidermis (μm) 5047.2 1478.6 2763.2 8625.3 2487.6 883.1 1318.4 4810.5 0.001
Thickness of granular layer (μm) 41.7 31.9 0 107.9 133.9 55.2 48.4 294.4 0.001
Thickness of parakeratotic layer (μm) 1228.6 1014.5 400.5 5764.3 1130.8 1181.1 228.4 5377.8 0.094

Table 2 Comparison of quantitative histopathologic parameter ratios between chronic dermatitis and psoriasis

Ratios Psoriasis Dermatitis p-value  
(Mann–
Whitney)

Mean SD Min Max Mean SD Min Max

Width to length of rete ridge 0.256 0.116 0.063 0.533 0.251 0.109 0.109 0.564 0.964
Suprapapillary plate’s thickness to epidermal thickness 0.120 0.226 0.010 1.29 0.278 0.377 0.082 2.23 0.001
Granular layer’s thickness to parakeratotic layer’s thickness 0.045 0.042 0 0.133 0.182 0.113 0.050 0.500 0.001
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compared with patients with psoriasis (p=0.022, p=0.001, 

respectively). We also demonstrated that the length and the 

width of rete ridge, the epidermal thickness, and the thickness of 

parakeratosis were greater in patients with psoriasis compared 

with those with chronic dermatitis, and the differences were 

significant except for the thickness of parakeratosis (p=0.001, 

p=0.001, p=0.001, p=0.094, respectively). Kamyab-Hesari et 

al have shown that in addition to Munro’s microabscesses and 

tortuosity of capillaries in the papillary dermis, hypogranulo-

sis, suprapapillary thinning, and confluent parakeratosis were 

significantly in favor of the diagnosis of psoriasis.25 Although 

their findings have not been quantitatively reported, they are 

consistent with ours. In another study conducted by Aydin et al 

41.2% of patients with psoriasis had no granular layer compared 

to 36% of patients with chronic dermatitis.26 Our quantitative 

findings are also consistent with their results. These findings 

point toward the importance of the loss of granular layer in 

differentiating psoriasis from dermatitis.

In our study, the thickness of parakeratotic layer was 

slightly greater in patients with psoriasis compared with those 

with chronic dermatitis, but the difference was not statisti-

cally significant. It should be noted that this parameter may 

be affected by excoriation in both conditions, and therefore 

it is not a reliable distinguishing factor.

Based on our findings, the suprapapillary plates were 

thinner in patients with psoriasis compared with those with 

chronic dermatitis (p=0.022). In the study conducted by 

Aydin et al, the suprapapillary thinning was also found to 

be more common in patients with psoriasis compared with 

those with dermatitis, but the difference was not significant. 

The absence of a significant difference in their study may be 

due to lack of quantitative measurements.

The findings of our study are also consistent with the 

study conducted by Mehta et al, in which suprapapillary 

thinning and the absence of granular layer were shown to 

be significantly more common in patients with psoriasis.27

Given the histopathologic nature of psoriasis and chronic 

dermatitis, these findings are not unexpected. However, it 

should be kept in mind that the presence or absence of all 

these typical histologic features depends on the age of the 

lesion, the site of sampling, and the presence or absence of 

excoriation. The site of sampling is particularly important, 

because it can affect considerably the interpretation of 

epidermal thickness, length of rete ridges, granular layer’s 

thickness, and cornified layer’s thickness. In order to remove 

the confounding effects of this variable, we decided to use 

three ratios: width to length of rete ridge, thickness of supra-

papillary plate to epidermal thickness, and granular layer’s 

thickness to parakeratotic layer’s thickness.

Although the mean ratio of width to length of rete ridge was 

lower in patients with chronic dermatitis compared with those 

with psoriasis, this difference was not statistically significant 

(p=0.964). We hypothesized that this is due to simultaneous 

increase in length and width of rete ridges in psoriasis.

Figure 2 ROC curve for granular layer’s thickness to parakeratotic layer’s thickness 
ratio.
Abbreviation: ROC, receiver operating characteristic.
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Figure 3 ROC curve for suprapapillary plate’s thickness to epidermal thickness 
ratio.
Abbreviation: ROC, receiver operating characteristic.
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The mean ratio of suprapapillary plate’s thickness to 

epidermal thickness and the mean ratio of granular layer’s 

thickness to parakeratotic layer’s thickness were higher in 

patients with chronic dermatitis compared with those with 

psoriasis (p=0.001 for both). This may be due to a signifi-

cant difference in the thickness of suprapapillary plate and 

granular layer between the two groups.

Limitation
A major limitation of this study is that we examined typical 

cases of psoriasis and chronic dermatitis, while histopathol-

ogy is mostly needed in borderline cases. However, our study 

is merely a starting point, and we had to begin with typical 

cases, but future studies should definitely concentrate on 

borderline ones.

Conclusion
The major differential diagnosis of psoriasis, both clinically 

and histopathologically, is chronic dermatitis. Despite the 

overlapping histopathologic features, some findings (such 

as diminished granular layer, parakeratosis, suprapapillary 

thinning, and Munro’s microabscesses) are in favor of the 

diagnosis of psoriasis. Unfortunately, all these parameters may 

be affected by the severity and duration of disease, secondary 

changes due to excoriation, and anatomical location of biopsy. 

We showed that by using quantitative parameters, diagnostic 

accuracy may be increased. Specifically, using the cutoff point 

of 0.06 for the ratio of granular layer’s thickness to parakera-

totic layer’s thickness and 0.13 for the ratio of suprapapillary 

plate’s thickness to epidermal thickness may help to differenti-

ate psoriasis from chronic dermatitis. In other words, ratios 

≤0.06 for granular layer’s thickness to parakeratotic layer’s 

thickness and ≤0.13 for suprapapillary plate’s thickness to 

epidermal thickness are in favor of the diagnosis of psoriasis.
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