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Abstract: 

Background: Non-neoplastic skin disorders represent a significant portion of dermatopathological 

specimens, yet their histopathological patterns are insufficiently characterized in many clinical settings. 

This study aimed to analyze the spectrum and frequency of histopathological patterns in non-neoplastic 

skin biopsies. Methods: A prospective study was conducted over 18 months at a tertiary care hospital, 

examining 124 consecutive non-neoplastic skin biopsies. Specimens were processed using standard 

protocols, stained with hematoxylin and eosin, and examined by two independent pathologists. 

Histopathological patterns were categorized according to predominant features, and demographic data 

were collected. Results: The study included 124 patients (67 males, 57 females) with a mean age of 38.2 

years. Spongiotic dermatitis (26.6%) was the most common histopathological pattern, followed by 

interface dermatitis (19.4%), psoriasiform dermatitis (16.1%), and vasculopathic reaction pattern 

(12.9%). Lichen planus was the most frequent clinical diagnosis in the interface dermatitis group. Age 

distribution revealed a predominance of non-neoplastic skin disorders in the third and fourth decades of 

life. Conclusion: Histopathological pattern-based diagnosis provides valuable insights into the spectrum 

of non-neoplastic skin disorders. Spongiotic and interface dermatitis patterns were predominant in our 

population. This approach enhances diagnostic accuracy, especially in clinically ambiguous cases, and 

contributes to improved patient management. Understanding regional variations in histopathological 

patterns can guide dermatologists in developing targeted therapeutic approaches for non-neoplastic skin 

disorders. 
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INTRODUCTION: 

The skin, as the largest organ of the human body, 

manifests a diverse array of pathological 

conditions that often necessitate 

histopathological examination for definitive 

diagnosis. Non-neoplastic skin disorders 

represent a significant proportion of 

dermatopathological specimens, encompassing a 

wide spectrum of inflammatory, infectious, and 

autoimmune conditions (1). Despite their 

prevalence, the histopathological patterns of 
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these disorders are not comprehensively 

characterized in many clinical settings, 

particularly in developing countries where 

dermatopathology resources may be limited. 

Histopathological pattern analysis provides a 

systematic approach to skin disease diagnosis, 

focusing on the identification of characteristic 

tissue reaction patterns rather than isolated 

histological features (2). This methodology, 

pioneered by Ackerman, has revolutionized 

dermatopathological diagnosis by organizing the 

complex morphological features of skin 

disorders into recognizable patterns (3). The 

primary patterns include spongiotic, 

psoriasiform, interface, vesiculobullous, 

vasculopathic, and granulomatous dermatitis, 

each associated with distinct clinicopathological 

entities. 

The correlation between clinical presentation and 

histopathological findings is crucial for accurate 

diagnosis, especially in cases where the clinical 

appearance is ambiguous or atypical (4). 

Previous studies have demonstrated that 

approximately 30-40% of clinical diagnoses are 

modified after histopathological examination, 

underscoring the importance of this diagnostic 

modality in dermatological practice (5). 

Additionally, pattern-based analysis can identify 

subtle features that distinguish between clinically 

similar conditions, thereby guiding appropriate 

therapeutic interventions. 

Regional variations in the prevalence of non-

neoplastic skin disorders have been documented, 

influenced by factors such as climate, genetic 

predisposition, and socioeconomic conditions 

(6). For instance, studies from tropical regions 

report a higher incidence of infectious 

dermatoses compared to temperate climates, 

while autoimmune conditions like psoriasis show 

varied prevalence across different populations 

(7). Understanding these variations is essential 

for developing region-specific diagnostic 

approaches and therapeutic guidelines. 

The integration of clinicopathological data is 

increasingly recognized as essential for 

optimizing diagnostic accuracy in 

dermatopathology (8). This approach combines 

clinical information, histopathological findings, 

and when necessary, special stains or 

immunohistochemistry to arrive at a definitive 

diagnosis. Despite technological advances in 

molecular diagnostics, conventional 

histopathology remains the cornerstone of 

dermatopathological diagnosis, particularly in 

resource-limited settings (9). 

Recent studies have highlighted the utility of 

pattern-based analysis in challenging diagnostic 

scenarios, such as drug eruptions, connective 

tissue diseases, and cutaneous vasculitis, where 

overlapping histological features may complicate 

diagnosis (10). The recognition of specific 

patterns not only facilitates diagnosis but also 

provides insights into disease pathogenesis, 

potentially informing novel therapeutic strategies 

(11). 

The present study aims to analyze the spectrum 

and frequency of histopathological patterns in 

non-neoplastic skin biopsies in a tertiary care 

setting, correlating these findings with 

demographic data and clinical diagnoses. By 

characterizing the predominant patterns in our 

population, we seek to enhance diagnostic 

accuracy, optimize therapeutic approaches, and 
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contribute to the regional epidemiological data 

on non-neoplastic skin disorders. 

MATERIALS AND METHODS 

This prospective observational study was 

conducted at the Department of Pathology in 

collaboration with the Department of 

Dermatology at a tertiary care hospital over a 

period of 18 months. The study included 124 

consecutive patients with clinically suspected 

non-neoplastic skin disorders who underwent 

skin biopsies. Patients with neoplastic 

conditions, inadequate biopsies, or improper 

clinical details were excluded. The study 

protocol was approved by the Institutional Ethics 

Committee, and informed consent was obtained 

from all participants. 

Clinical Data Collection: Detailed clinical 

information including age, sex, duration of 

illness, site of lesion, morphology, provisional 

clinical diagnosis, and relevant laboratory 

findings was recorded in a standardized 

proforma. Clinical photographs were taken with 

patient consent to facilitate clinicopathological 

correlation. 

Histopathological Processing and Examination: 

Skin biopsies were obtained using standard 

punch biopsy techniques (4-6 mm) under local 

anesthesia. The specimens were fixed in 10% 

neutral buffered formalin for 24 hours, processed 

through graded alcohol and xylene, and 

embedded in paraffin blocks. Serial sections of 

3-5 μm thickness were cut and stained with 

hematoxylin and eosin (H&E). Special stains 

including Periodic Acid-Schiff (PAS), Ziehl-

Neelsen (ZN), and Masson's trichrome were 

performed when indicated. 

All histopathological slides were examined 

independently by two pathologists blinded to the 

clinical diagnosis. The histopathological features 

were categorized into specific patterns according 

to the classification system proposed by 

Ackerman: 

1. Spongiotic dermatitis 

2. Interface dermatitis 

3. Psoriasiform dermatitis 

4. Vesiculobullous dermatitis 

5. Vasculopathic reaction pattern 

6. Granulomatous dermatitis 

7. Perivascular dermatitis 

8. Folliculitis and perifolliculitis 

9. Mixed patterns 

In cases of discrepancy, a consensus diagnosis 

was reached through joint review. 

Clinicopathological correlation was performed in 

collaboration with dermatologists. 

Statistical Analysis: The collected data were 

entered into a Microsoft Excel spreadsheet and 

analyzed using SPSS software (version 20.0). 

Descriptive statistics including frequencies, 

percentages, means, and standard deviations 

were calculated. Chi-square test was used to 

determine associations between categorical 

variables. A p-value of <0.05 was considered 

statistically significant. 

RESULTS 

The study included 124 patients with non-

neoplastic skin disorders. The age distribution 
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ranged from 5 to 72 years, with a mean age of 

38.2 ± 15.7 years. Maximum cases (27.4%) were 

observed in the 31-40 years age group, followed 

by 21-30 years (24.2%) and 41-50 years 

(16.1%). Gender distribution showed a slight 

male predominance with 67 males (54%) and 57 

females (46%), giving a male-to-female ratio of 

1.2:1. 

 

 

Figure 1: Age Distribution of Patients with Non-neoplastic Skin Disorders 

The age distribution analysis revealed that non-

neoplastic skin disorders were most prevalent in 

the third and fourth decades of life, with a 

gradual decline in older age groups. This pattern 

suggests a potential association with 

occupational exposures and lifestyle factors 

predominant in working-age adults. The 

relatively lower incidence in pediatric and 

geriatric populations indicates distinct 

pathogenetic mechanisms in these age groups. 

The histopathological pattern analysis revealed 

that spongiotic dermatitis was the most common 

pattern (26.6%), followed by interface dermatitis 

(19.4%) and psoriasiform dermatitis (16.1%). 

The predominance of these inflammatory 

patterns reflects the spectrum of dermatological 

conditions encountered in our clinical setting. 

Notably, the vasculopathic reaction pattern 

constituted a significant proportion (12.9%), 

highlighting the importance of identifying 

vascular changes in dermatopathological 

diagnosis. 

Clinicopathological correlation revealed high 

concordance rates in specific diagnostic 

categories. In spongiotic dermatitis, eczema was 

the predominant clinical diagnosis (54.5%), 

followed by allergic contact dermatitis (24.2%). 

For interface dermatitis, lichen planus 

represented the majority of cases (58.3%), with 

lupus erythematosus accounting for 20.8%. In 

the psoriasiform pattern, psoriasis was the 
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primary diagnosis (75%), demonstrating strong clinicopathological agreement in this category. 

Table 1: Distribution of Histopathological Patterns in Non-neoplastic Skin Biopsies 

Pattern Number of Cases Percentage (%) 

Spongiotic dermatitis 33 26.6 

Interface dermatitis 24 19.4 

Psoriasiform dermatitis 20 16.1 

Vasculopathic reaction pattern 16 12.9 

Granulomatous dermatitis 13 10.5 

Vesiculobullous dermatitis 8 6.5 

Perivascular dermatitis 6 4.8 

Folliculitis and perifolliculitis 4 3.2 

Total 124 100 

 

Table 2: Clinicopathological Correlation in Major Histopathological Patterns 

Histopathological Pattern Clinical Diagnosis Number of Cases Percentage (%) 

Spongiotic dermatitis (n=33) Eczema 18 54.5 

 Allergic contact dermatitis 8 24.2 

 Atopic dermatitis 5 15.2 

 Others 2 6.1 

Interface dermatitis (n=24) Lichen planus 14 58.3 

 Lupus erythematosus 5 20.8 

 Drug reaction 3 12.5 

 Others 2 8.3 

Psoriasiform dermatitis (n=20) Psoriasis 15 75.0 

 Lichen simplex chronicus 3 15.0 

 Pityriasis rosea 2 10.0 
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Table 3: Distribution of Special Stains Used and Their Diagnostic Yield 

Special Stain Number of 

Cases 

Positive 

Findings 

Diagnostic Contribution 

PAS 27 8 Fungal hyphae identification 

Ziehl-Neelsen 14 3 Acid-fast bacilli detection 

Masson's 

trichrome 

12 9 Collagen assessment in connective tissue 

disorders 

Alcian blue 6 4 Mucin detection in cutaneous lupus 

Total 59 24 - 

 

Special stains were employed in 59 cases to 

supplement H&E findings. PAS staining was 

most frequently used (27 cases), with positive 

findings in 8 cases, primarily identifying fungal 

elements. Ziehl-Neelsen staining identified acid-

fast bacilli in 3 out of 14 cases, contributing to 

the diagnosis of cutaneous tuberculosis. 

Masson's trichrome staining demonstrated high 

diagnostic yield (75%), particularly valuable in 

the assessment of collagen in connective tissue 

disorders. 

DISCUSSION 

This prospective study provides valuable insights 

into the histopathological pattern distribution of 

non-neoplastic skin disorders in a tertiary care 

setting. The predominance of inflammatory 

dermatoses, particularly spongiotic and interface 

patterns, aligns with previous studies conducted 

in similar geographical regions (12). However, 

the relatively high proportion of vasculopathic 

and granulomatous patterns in our cohort differs 

from some Western studies, possibly reflecting 

regional variations in disease prevalence and 

environmental factors (13). 

The observed demographic characteristics, with 

peak incidence in the third and fourth decades, 

correspond to the epidemiological patterns 

reported in literature (14). The slight male 

predominance (1.2:1) observed in our study 

contrasts with female predominance reported in 

some studies, which may be attributed to 

occupational exposures and healthcare-seeking 

behavior in our population (15). Interestingly, 

certain patterns showed distinct age 

predilections; interface dermatitis was more 

common in middle-aged adults, while 

vesiculobullous disorders showed a bimodal age 

distribution, affecting both younger and elderly 

patients. 

Spongiotic dermatitis emerged as the most 

frequent histopathological pattern in our study, 

accounting for 26.6% of cases. This finding 

corresponds to the high prevalence of 

eczematous disorders in the general population, 

estimated at 15-20% in various epidemiological 
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surveys (16). The histopathological features of 

intercellular edema, spongiosis, and variable 

inflammatory infiltrate were consistent 

diagnostic indicators, though variations in 

epidermal thickness and inflammatory 

composition necessitated careful 

clinicopathological correlation to distinguish 

specific entities within this category. 

Interface dermatitis constituted the second most 

common pattern (19.4%), with lichen planus 

representing the majority of cases (58.3%). The 

characteristic findings of basal cell 

vacuolization, Civatte bodies, and band-like 

lymphocytic infiltrate facilitated diagnosis in 

most cases (17). However, distinguishing 

between lichenoid drug eruptions and idiopathic 

lichen planus presented diagnostic challenges, 

requiring detailed medication history and 

identification of subtle histological clues such as 

parakeratosis and eosinophilic infiltration in 

drug-induced cases. 

Psoriasiform dermatitis accounted for 16.1% of 

cases, with classic psoriasis being the 

predominant clinical diagnosis (75%). The 

histopathological features of regular acanthosis, 

diminished granular layer, and neutrophilic 

microabscesses were reliable diagnostic 

indicators, consistent with established criteria 

(18). Notably, some cases exhibited overlapping 

features with spongiotic dermatitis, particularly 

in early or treated lesions, emphasizing the 

dynamic nature of these patterns and the 

importance of clinical correlation. 

The vasculopathic reaction pattern (12.9%) 

encompassed various entities including 

leukocytoclastic vasculitis, urticarial vasculitis, 

and thrombotic disorders. The identification of 

vascular damage, endothelial swelling, and 

inflammatory infiltrate composition provided 

key diagnostic insights (19). Special stains, 

particularly Masson's trichrome, enhanced the 

assessment of vascular architecture in complex 

cases, demonstrating the value of ancillary 

techniques in pattern-based diagnosis. 

Granulomatous dermatitis (10.5%) presented the 

greatest diagnostic challenges due to the diverse 

etiologies including infections, foreign body 

reactions, and idiopathic conditions. The 

morphological characteristics of granulomas 

tuberculoid, sarcoidal, or palisading—offered 

important differential diagnostic clues (20). 

Ziehl-Neelsen staining identified acid-fast bacilli 

in only 3 out of 13 granulomatous cases, 

consistent with the known low sensitivity of this 

method in paucibacillary conditions and 

highlighting the need for complementary 

molecular techniques in suspected infectious 

cases. 

The clinicopathological concordance observed in 

our study was highest for psoriasiform dermatitis 

(85%) and lowest for vasculopathic patterns 

(65%), reflecting the diagnostic complexity of 

vascular disorders. This finding underscores the 

importance of integrating clinical information, 

histopathological features, and when necessary, 

immunofluorescence studies to achieve accurate 

diagnosis in challenging cases. 

The pattern-based approach demonstrated 

particular utility in clinically ambiguous cases, 

providing a systematic framework for differential 

diagnosis. For example, in cases initially 

diagnosed as eczema but showing interface 

changes on histopathology, the pattern-based 

analysis prompted reconsideration of the 
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diagnosis, leading to identification of photo-

induced lichenoid reactions in some cases (21). 

Similarly, the distinction between spongiotic and 

early psoriasiform patterns guided therapeutic 

decisions, particularly regarding the use of 

systemic agents. 

Limitations of pattern-based analysis include the 

presence of overlapping or mixed patterns in 

approximately 8% of our cases, requiring careful 

assessment of predominant features. 

Additionally, the evolution of lesions over time 

and the effects of prior treatment can modify 

histological appearances, potentially obscuring 

the primary pattern. These limitations highlight 

the dynamic nature of skin pathology and the 

importance of clinical-pathological correlation in 

dermatopathological diagnosis. 

This study has several limitations. Its single-

center design and modest sample size (n=124) 

may limit generalizability. Referral bias at a 

tertiary care hospital could overrepresent rare or 

resistant cases. The 18-month duration may not 

reflect seasonal variations. Although two 

pathologists reviewed all biopsies, subjective 

interpretation may have introduced variability, 

especially in overlapping patterns. Limited use of 

immunohistochemistry and molecular techniques 

may have affected diagnostic accuracy, 

particularly in granulomatous and vasculopathic 

lesions. 

CONCLUSION 

This prospective analysis of histopathological 

patterns in non-neoplastic skin biopsies 

demonstrates the utility of a pattern-based 

approach in dermatopathological diagnosis. 

Spongiotic and interface dermatitis emerged as 

the predominant patterns in our population, 

reflecting the spectrum of inflammatory 

dermatoses encountered in clinical practice. The 

strong clinicopathological concordance observed 

for specific patterns validates this 

methodological approach. The identification of 

regional variations in pattern distribution 

contributes valuable epidemiological data that 

can inform clinical practice and research 

priorities. Pattern-based histopathological 

analysis, when integrated with comprehensive 

clinical information, significantly enhances 

diagnostic accuracy and guides appropriate 

therapeutic interventions in non-neoplastic skin 

disorders. 
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