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ABSTRACT

Al-driven dermatological diagnosis improves accuracy but faces challenges in interpretability and clinical trust. This review
compares deep learning models like CNNs and Transformer-based architectures with techniques such as LIME, SHAP and
also Grad-CAM which overcomes black box models by giving explanations for their results. It highlights dataset biases, the
need for diverse datasets for better accuracy, and gaps in model generalizability, emphasizing the importance of standardized
evaluation and human-Al collaboration for equitable Al adoption in dermatology across India and worldwide.
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1. INTRODUCTION

Skin diseases affects both physical and mental health of a person as explained by Ahammed et al. [1] and have become
common issue all over the world and also a burden in health sector mentioned by Kavita et al. [2]. These skin health issues
can be as common as acne to serious issue as melanoma. [3]. The reasons for skin health issues include infections, allergies
and ecological factors WHO [4, 8].

Skin diseases which are infectious are often contagious, arise from bacteria, viruses and fungi [5]. Allergic reactions like
eczema mostly are triggered by environmental allergens [6]. Exposure to UV may lead to serious problems like skin cancer
need to be detected at early stages to avoid health issues later on. [7]

Al is doing well in dermatological diagnosis but not able to win confidence of skin doctors due to its black box nature. XAl
can overcome this gap by improving transparency and accuracy [8]. This review explores Al based interpretable solutions to
help clinicians in its reliability and adoption.

Environmental factors may make the conditions worse in eczema and psoriasis especially in cold weather and low humidity
[8]. Aging also plays a role in skin health, making it more susceptible to infections and skin diseases [9]. The countryside
areas face limitations in dermatological care due to limited access and socio-economic barriers, slowing down treatment and
making conditions more worse [10],[2].

Al has transformed dermatology by improvising diagnosis and treatment through ML models utilizing large datasets for
training [11], [12]. However, its black box nature restrict clinical adoption, demanding interpretable Al models for
transparency and conviction [13]. This review explores Al-driven solutions to improvise diagnostic accuracy and help
clinicians in early disease detection.

Importance of XAl
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Fig.1: Application domains of XAl [13] Fig.2: Need for Explainable Al (XAl) [13] Fig 3: Al vs.

ML vs. DL vs. XAl. [13]
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Fig. 4: Countries where research related to XAl were Produced (based on affiliation of first author). [36]
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Figures illustrate the significance of Explainable Al (XAl) across various domains, particularly in medical research where
trust is essential. Figure 1 presents a pie chart summarizing XAl applications, while Figure 2 categorizes the need for XAl
into four key aspects: justification, control, improvement, and discovery [13].

between Al, ML, DL, and XAl emphasizing the importance of interpretability. [13]

Figure 4 highlights global research contributions to XAl, with the USA and China leading, followed by India, Germany, and
the UK [36]. Figure 5 showcases performance metrics used to evaluate XAl techniques (LIME, SHAP, Grad-CAM) in

healthcare, with accuracy being the most commonly assessed. [37]

SHAP and LIME both post-hoc model-agnostic methods, differ in approach—SHAP assigns feature contributions while
LIME creates simpler local approximations. SHAP offers more visualization options but requires higher computational

power, whereas LIME is faster but less effective with non-linear dependencies.

Table 1: Papers referred for ML techniques on datasets, key findings & gaps

Figure 3 explains the hierarchical relationship

Sr. No | Papers in | Authors Year | Dataset Methodology Key Findings Identified Gaps
References
[1] Ahammed | 2022 | ISIC 2019, | SVM, KNN, DT | High  accuracy | Dataset limitations,
etal. HAMZ10000 (95-97%) model
interpretability
2 [21] Pacheco et | 2020 | PAD- Mobile platform | Dataset Lack of skin-type
al. UFES-20 & Al integration | contribution diversity, ethical
concerns
3 [16] Nigar etal. | 2022 | ISIC 2019 Deep Learning | Improved trust in | Need for diverse
+ LIME Al datasets
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4 [22] Panjaetal. | 2021 | ISIC CNN Enhanced Model
diagnostic generalizability
accuracy issues
5 [11] Fliorent et | 2024 | ISIC 2019, | SVM, KNN, DT | Addressing skin | Need for dataset
al. HAMZ10000 tone bias diversity
6 [17] Gairola et | 2024 | ISIC 2018, | Deep Learning | Higher Model
al. Dermofit + Feature | classification interpretability,
Fusion accuracy rare conditions
7 [14] Mettaetal. | 2023 | ISIC CNN + | Trust Need for more
Archive, Explainable Al | enhancement generalizable
HAM10000 through XAl models
8 [10] Besaetal. | 2024 | Primary Systematic Al applications in | Need for
Care Review primary care standardized
Datasets evaluation
9 [26] Kundu et | 2024 | GAN- Federated Deep | Privacy- Need for diverse
al. Augmented | Learning preserving Al clinical validation
Dataset
10 [20] Dattaetal. | 2021 | ISIC 2017 Soft  Attention | Improved Real-world clinical
Mechanisms classification validation needed
performance
11 [13] Saranya A. | 2023 | HAM10000, | Various Comprehensive Need for standard
& GSE108008 | Explainable Al | overview of XAl | evaluation
Subhashini approaches principles and | methodologies,
R. applications user-friendly XAl
for non-experts
13 [23] Prasad et | 2022 | ISIC PNN Classifies  skin | Lower  accuracy
al. cancer lesions as | (87%), dataset bias,
benign/malignant; | limited
cost-effective generalizability,
rural accessibility
issues
14 [24] Moataz et | 2021 | ISIC 2018 CNN, Transfer | Transfer learning | Limited
al. Learning improves generalization
(VGG16, classification across datasets,
ResNet50) accuracy lacks
interpretability,
needs clinical
validation
15 [2] Kavita et | 2023 | GBD 2017 Epidemiological | Highlights  skin | Needs  localized
al. Analysis, disease burden in | research, regional
DALYs India, calls for | disparities,
improved effectiveness  of
healthcare interventions
strategies
Table 2: Papers referred for XAl techniques, key findings & gaps
Sr. No. | Paper | Authors Year Methodology Key Findings Identified Gaps
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1 [13] S. A. | 2023 Systematic Overview of models of | Need for standardized
Saranya, R. review XAl and applications evaluation metrics
Subhashini
2 [29] J. Mayanjaet | 2023 Deep  Transfer | XAl enhances | Generalizability — issues
al. Learning & XAl | interpretability in skin | across different
disease detection populations
3 [30] A. Nazir et | 2024 Deep Learning & | Al advancements in | Lack of explainability in
al. Holography medical diagnostics DL models
Imaging
4 [31] T. Chanda et | 2023 XAl-driven Al | Increased trust and | Need for  real-world
al. models accuracy in melanoma | clinical validation
diagnosis
5 [32] S.Royetal. | 2024 XAl & | Enhanced transparency | Lack of interpretability
Healthcare Al | and trustin Al frameworks
Systems
6 [33] S. Abbas et | 2025 Transfer Learning | High accuracy in skin | Limited dataset
al. & XAl disease classification generalizability
7 [34] E.Rezketal. | 2023 Incremental Improved Need for  real-world
Domain interpretability in skin | testing
Knowledge cancer classification
Learning
8 [35] P. Moral et | 2024 Grey Wolf-based | Improved feature | Need for clinical
al. Feature Selection | selection for PCOS | validation
& XAl detection
9 [36] E. Sahin et | 2025 Systematic Comprehensive analysis | Need  for  real-world
al. review of interpretability in DL | applications of XAl
Mélanie Overview of Al .
10 [37] Champendal | 2023 Scoping review interpretability in )N(il\eldme{ﬁg dofgar;gsrdlzed
etal. medical imaging g
[38] Subhan Ali | 2023 Systematic Highlights the | Need for clinical
11 etal. Literature review | significance of XAl in | validation of XAl
healthcare frameworks

Methodology: A systematic review of 26 journal papers (2020-2024) focused on Al applications in dermatology, analysing
model interpretability, dataset diversity, and clinical utility. Key aspects included datasets, ML techniques, interpretability
methods, and research gaps. Challenges such as dataset biases and generalizability issues were identified, with proposed

strategies to enhance human-Al collaboration.

Al-Based Dermatological Diagnosis:

Machine Learning: Traditional classifiers like SVM, KNN, and DT showed high accuracy but lacked
interpretability (Ahammed et al., 2022; Fliorent et al., 2024).

Deep Learning & Transfer Learning: CNNs improved accuracy, while VGG16 and ResNet50 enhanced
efficiency but raised concerns over dataset biases (Panja et al. 2021; Moataz et al. 2021 et al.; Kalbande et al. 2020).

Explainable Al: XAl techniques like LIME, SHAP, and Grad-CAM provided visual insights but lacked
standardization (Nigar et al., 2022; Hauser et al., 2022).

2. CONCLUSION
Interpretable Al enhances trust in dermatological diagnosis by making Al decisions transparent. Overcoming challenges like
dataset biases and standardizing explainability metrics is crucial for clinical adoption. Future research should refine XAl
models and strengthen human-Al collaboration to improve diagnostic reliability and usability in dermatology.
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