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Introduction: Although a trained eye can easily identify typical skin lesions, histopathological exam-
ination and clinicopathological correlation are critical in challenging cases. 

Objectives: The primary objective is to organize the final diagnoses reached following clinicopatho-
logical consensus in clinically challenging cutaneous lesions, identifying the most common diagnostic 
scenarios encountered by dermatopathologists and discussing their diverse differentials submitted by 
clinicians. The secondary objective is to investigate how the case profile and clinician decision-making 
processes evolved during the COVID-19 pandemic. 

Methods: Skin and mucosa samples collected by the dermatology department between 2016 and 
2020 were classified based on pathology reports. For frequent diagnoses, preliminary diagnoses stated 
by clinicians on pathology requisition forms were reviewed. The years preceding and following the 
first nationally reported COVID-19 case were compared to investigate the pandemic’s impact on the 
distribution of dermatology and dermatopathology cases. 

Results: One thousand nine hundred and eighty-nine reports were classified into 4 major catego-
ries: inflammatory (49.8%), neoplastic (30.1%), other diseases (7.1%), and non-diagnostic (12.8%). 
We further classified inflammatory diseases based on major tissue reaction patterns and neoplasms 
based on cell origin. We analyzed the leading diagnoses in each category, discussed their differential 
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Introduction

A trained eye is essential in the identification of skin dis-

eases, yet even common dermatoses can manifest with per-

plexing lesions [1]. Moreover, a newly formed or regressed 

rash may not exhibit the classic morphological features [2]. 

Patients may further complicate the problem by scratching 

and irritating their lesions, or by self-treating with exoge-

nous and endogenous substances [2]. A skin biopsy is one 

of the most effective methods for reaching a diagnosis in 

challenging cases [3].

Histopathological examination, on the other hand, has a 

different set of limitations to consider. Inadequate sampling, 

biopsy of an inappropriate location or performing the biopsy 

at an early or late stage, can result in limited findings [4]. 

Even with an adequate sample, histopathological examina-

tion alone may be insufficient to make a definitive diagnosis 

and may occasionally reveal findings that contradict clinical 

information [4]. Another major issue is the clinician’s fail-

ure to provide sufficient information about the patient or a 

breakdown in communication between the two departments 

[5]. A successful final diagnosis is better achieved by linking 

the clues through clinicopathological correlation [6].

A biopsy requisition form is filled out to transfer the 

clinical information needed by the pathologist to correctly 

interpret the histopathological examination [7]. A properly 

completed form will improve communication between the 

clinician and the pathologist, allowing for a more accurate 

diagnosis [6]. Retrospective studies on the consistency of 

clinical information and pathology results report complete 

concordance in only 28.3%-68.0 % of cases [3,8–11]. Al-

though these studies emphasize the importance of clinico-

pathological correlation, they do not provide guidance about 

the diagnostic dilemmas frequently encountered by derma-

tologists and dermatopathologists in real-life scenarios.

In this study, we classified the frequently encountered 

challenging cases and their diagnoses after clinicopathologi-

cal correlation. All cases were evaluated and concluded on a 

case-by-case basis in weekly meetings with a dermatologist 

and a dermatopathologist. We also used clinical information 

from pathology requisition forms to determine the most 

frequently considered alternative diagnoses by clinicians 

prior to biopsy. Finally, we investigated how the COVID-19 

pandemic affected dermatology and dermatopathology prac-

tice and case distribution.

Objectives

•	 Organizing the final diagnoses reached after clinicopath-

ological consensus in clinically challenging dermatol-

ogy cases.

•	 Identifying and discussing the alternative diagnoses that 

are more likely to be considered by clinicians prior to 

biopsy, and providing clues for dermatologists to reduce 

error in practice.

•	 Investigating the effects of the pandemic on the case pro-

file of dermatology and dermatopathology departments 

following the first nationally reported COVID-19 case.

Methods

This research was conducted in a referral hospital, serving 

around half a million people annually. We classified the 

pathology reports of skin and mucosa samples collected 

by the dermatology department between 2016 and 2020. 

All reports indicating a definitive diagnosis were classified 

under inflammatory, neoplastic, or other diseases. Reports 

that lacked a diagnosis or a useful clue were categorized as 

non-diagnostic. Samples that were insufficient or obtained 

for direct immunofluorescence investigations were excluded.

We further classified inflammatory diseases into six cate-

gories based on major tissue reaction patterns, and neoplas-

tic diseases into three categories based on cell origin. The 

remaining reports diagnosed a wide range of diseases and 

they were classified as “Other”. Reports demonstrating a 

specific inflammatory pattern without a definitive diagnosis 

were still considered useful to clinicians and classified under 

that specific pattern as non-diagnostic (eg, granulomatous 

pattern, non-diagnostic) (Figure 1).

The three most frequently reported diagnoses by pathol-

ogists in each category were compiled. In addition, for each 

diagnosis, we listed the three most common differential diag-

noses submitted by clinicians prior to biops.

All comparisons examining the effects of the pan-

demic were made in the years preceding and follow-

ing the first nationally reported COVID-19 case. We 

diagnoses, and provided clinicians with clues to reduce errors in practice. Following the pandemic, the 
overall number of pathology reports and patient admissions dropped dramatically, with significant 
changes in case profiles. 

Conclusions: We presented and discussed the frequently encountered confounding cases to sketch the 
diagnostic landscape. In the authors’ experience, clinicopathological correlation can increase the rate 
of reaching the diagnosis by up to 75.3%.
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compared the case profiles reached after clinicopatholog-

ical consensus using the same classification method. We 

also compared how frequently we biopsied the patients 
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.  Next, as an 

indicator of case diversity, we compared the number of differ-

ent definitive diagnoses made. Finally, in order to determine 

the distribution of cases presented in the dermatology outpa-

tient department, we classified the registered ICD-10 codes.

SPSS v.26 was used for statistical analysis. The Chi-

square test for proportions or the Fishers’ exact test was used, 

when appropriate. Statistical significance was determined by 

p values less than 0.05.

Results

In the majority of categories, pathological diagnosis 

matched the most frequently submitted differential diag-

nosis by clinicians. The second and third differentials were 

the most difficult to distinguish clinically. As a result, they 

were more frequently proposed as alternate diagnoses to 

pathologists.

Inflammatory diseases accounted for 49.8 % of all re-

ports (Table 1 and Table 2). Looking at the subcategories, we 

discovered that granulomatous diseases accounted for 2.1% 

of all cases, psoriasiform diseases 11.1%, lichenoid diseases 
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Figure 1. The categorization of pathology reports and the number of cases in each category.
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Table 1. Granulomatous, psoriasiform, and lichenoid diseases. The pathologist’s diagnosis and the 
three most frequently submitted clinical differential diagnoses prior to biopsy

Number of Cases Pathologist’s Diagnosis Clinician’s Differential Diagnoses

Granulomatous Diseases

15 1- Granulomatous pattern, non-diagnostic 1- Sarcoidosis
2- Kaposi’s sarcoma
3- Mycobacterial infection (tuberculosis, leprosy, etc.)

13 2- Granuloma annulare 1- Granuloma annulare
2- Erythema annulare centrifugum
3- Sarcoidosis

7 3- Sarcoidosis 1- Sarcoidosis
2- Cutaneous lymphoma
3- Pseudolymphoma

Psoriasiform Diseases

92 1- Psoriasis vulgaris and subtypes 1- Psoriasis vulgaris and other subtypes
2- Lichen planus and variants
3- Contact dermatitis

40 2- Psoriasiform pattern, non-diagnostic 1- Psoriasis vulgaris and other subtypes
2- Contact dermatitis
3- Pityriasis rubra pilaris

30 3- Parapsoriasis 1- Parapsoriasis
2- Mycosis fungoides
3- Nummular dermatitis

Lichenoid Diseases

71 1- Lichen planus 1- Lichen planus and variants
2- Contact dermatitis
3- Lichenoid drug eruption

47 2- Lichenoid pattern, non-diagnostic 1- Lichen planus
2- Contact dermatitis
3- Drug eruption

21 3- Pigmented purpuric dermatosis 1- Pigmented purpuric dermatosis
2- Mycosis fungoides
3- Contact dermatitis

Table 2. Vasculopathic, spongiotic, and vesiculobullous diseases. The pathologist’s diagnosis and the 
three most frequently submitted clinical differential diagnoses prior to biopsy

Number of Cases Pathologist’s Diagnosis Clinician’s Differential Diagnoses

Vasculopathic Diseases

47 1- Leukocytoclastic vasculitis 1- Cutaneous small-vessel vasculitis
2- IgA vasculitis
3- Pigmented purpuric dermatosis

23 2- Ulcers of various causes 1- Squamous cell carcinoma 
2- Pyoderma gangrenosum 
3- Perforating dermatoses

12 3- IgA vasculitis 1- IgA vasculitis
2- Leukocytoclastic vasculitis
3- Not available

Spongiotic Diseases

102 1- Spongiotic pattern, non-diagnostic 1- Mycosis fungoides
2- Parapsoriasis
3- Psoriasis vulgaris and other subtypes

Table 2 continues
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Number of Cases Pathologist’s Diagnosis Clinician’s Differential Diagnoses

101 2- Contact dermatitis 1- Contact dermatitis
2- Psoriasis vulgaris and other subtypes
3- Mycosis fungoides

17 3-Pityriasis rosea 1- Pityriasis rosea
2- Psoriasis vulgaris and other subtypes
3- Erythema annulare centrifugum

Vesiculobullous Diseases

23 1-Bullous pemphigoid 1- Bullous pemphigoid
2- Pemphigus vulgaris
3- Dermatitis herpetiformis

11 2-Vesiculobullous pattern, non-diagnostic 1- Bullous pemphigoid
2- Pemphigus vulgaris
3- Allergic contact dermatitis

9 3-Pemphigus vulgaris 1- Pemphigus vulgaris
2- Bullous pemphigoid
3- Pemphigus foliaceus

12.8%, vasculopathic diseases 5.1%, spongiotic diseases 

15.4%, and vesiculobullous diseases 3.1%.

Reports describing clues that point to a specific inflam-

matory pattern but do not provide a definitive diagnosis 

were among the top three in each category. This category 

was only replaced by ulcers of various causes in the vasculo-

pathic reaction pattern. The ratio of these reports was found 

to be 0.7% for granulomatous diseases, 2% for psoriasiform 

diseases, 2.3% for lichenoid diseases, 1.1% for vasculo-

pathic diseases, 5.1% for spongiotic diseases, and 0.5 % for 

vesiculobullous diseases.

In 30.1% of all reports, a definitive diagnosis of neoplasia 

was made. Keratinocytic neoplasms accounted for 11.2%, me-

lanocytic neoplasms 7.1%, and other cell-derived neoplasms 

11.7% of all reports. Basal cell carcinoma, squamous cell car-

cinoma, malignant melanoma, and mycosis fungoides were 

the most common malignant neoplasms reported (Table 3).

Other diseases accounted for 7.1% of total reports after 

excluding inflammatory and neoplastic diseases. Clinicians 

needed assistance distinguishing morphea from extragenital 

lichen sclerosus and mycosis fungoides, verrucas from verru-

cous carcinoma and squamous cell carcinoma, and dermato-

phytes from erythema annulare centrifigum and psoriasis in 

this category (Table 4).

In total, 12.8% of all reports were unhelpful in terms of 

providing any diagnostic findings. The percentage of reports 

that provided a single definitive diagnosis was 75.3%. Fi-

nally, 11.9% of reports contained diagnostic hints but did 

not provide a definitive diagnosis.

Following a year of pandemic, the number of reports in 

each category dropped dramatically. The percentage of cases 

with spongiotic patterns has decreased, while the percentage 

of cases with keratinocytic and melanocytic neoplasms has 

increased (Table 5).

The number of biopsies taken per 100 dermatological 

examinations was reduced from 2.7 to 2.1. Furthermore, the 

percentage of skin and mucosa samples received by pathol-

ogy was reduced from 6.9 percent to 2.7 percent. The case 

diversity was also reduced from 113 to 60 distinct definitive 

diagnoses.

Following the first nationally documented COVID-19 

case, the number of admissions to the dermatology outpa-

tient department decreased from 16,511 to 5,550 annually. 

For these admissions, the examining dermatologists regis-

tered a total of 21,820 and 6,953 ICD-10 codes, respectively. 

The total number of diagnoses has decreased in every cate-

gory except vesiculobullous diseases, where the admission 

count was the same (81 per year). The incidence of eczem-

atous (including contact, atopic, seborrheic, and nummular 

dermatitis, among others), infectious (viral, bacterial, fungal, 

and parasitic), and vesiculobullous diseases (pemphigus and 

pemphigoid diseases), as well as urticaria & angioedema, 

and drug-related eruptions, increased significantly. Adnexal 

diseases (acne, rosacea, hidradenitis suppurativa, hyperhy-

drosis), papulosquamous diseases (psoriasis, pityriasis rubra 

pilaris, pityriasis rosea), pigmentation disorders (vitiligo, 

melasma, post-inflammatory hyperpigmentation among 

others), and benign neoplasms (seborrheic keratosis, mela-

nocytic nevi, various cyts, etc) all had a significant decrease 

in incidence (Figure 2).

Conclusions

The majority of diagnostic traffic between dermatology and 

pathology is driven by inflammatory (49.8%) and neoplas-

tic (30.1%) diseases. The remaining diseases accounted for 

7.1% of all reports and covered a broad diagnostic range 

that could not be classified in either of these two major 
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Table 4. The other diseases, excluding inflammatory and neoplastic. The pathologist’s diagnosis and 
the three most frequently submitted clinical differential diagnoses prior to biopsy

Number of Cases Pathologist’s Diagnosis Clinician’s Differential Diagnoses

34 1- Morphea 1- Morphea
2- Lichen sclerosus (extragenital)
3- Mycosis fungoides

25 2- Verruca vulgaris 1- Verruca vulgaris
2- Verrucous carcinoma
3- Squamous cell carcinoma

19 3- Dermatophytosis 1- Tinea incognito
2- Erythema annulare centrifugum
3- Psoriasis vulgaris and other subtypes

Table 3. Neoplasms of keratinocytic, melanocytic, and other cell origins. The pathologist’s diagnosis 
and the three most frequently submitted clinical differential diagnoses prior to biopsy

Number of Cases Pathologist’s Diagnosis Clinician’s Differential Diagnoses

Keratinocytic Neoplasm

78 1-Basal cell carcinoma 1- Basal cell carcinoma
2- Squamous cell carcinoma
3- Bowen’s disease

57 2-Squamous cell carcinoma 1- Squamous cell carcinoma 
2- Basal cell carcinoma 
3- Actinic keratosis

38 3-Actinic keratosis 1- Actinic keratosis
2- Squamous cell carcinoma
3- Basal cell carcinoma

Melanocytic Neoplasm

117 1-Melanocytic nevus 1- Melanocytic nevus
2- Atypical melanocytic nevus
3- Malignant melanoma

8 2-Dysplastic nevus 1- Atypical melanocytic nevus
2- Malignant melanoma
3- Melanocytic nevus

5 3-Malignant melanoma 1- Malignant melanoma
2- Atypical melanocytic nevus
3- Squamous cell carcinoma

Neoplasms Caused by Other Cells

68 1-Acrochordon 1- Acrochordon
2- Melanocytic nevus
3- Not available

31 2- Various cysts 1- Epidermoid cyst
2- Trichilemmal cyst
3- Syringoma

23 3-Mycosis fungoides 1- Mycosis fungoides
2- Parapsoriasis
3- Contact dermatitis

categories. In total, 75.3% of cases had a definitive diagnosis 

after clinicopathological correlation, while 11.9% of cases 

only had diagnostic clues. Finally, 12.8% of reports yielded 

no diagnostic information.

In granulomatous diseases, cutaneous sarcoidosis is a 

frequently investigated diagnosis by both clinicians and 

pathologists, and it has a wide range of clinical manifesta-

tions, some more specific than others [12]. Although his-

topathological features are invaluable, it should be kept in 

mind that classical naked granulomas will not always be 

encountered [13,14]. Clinically suggestive  findings include 

the disappearance of background erythema with diascopy, 
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drugs, metals, foodstuffs, or systemic diseases), particularly in 

the oral mucosa [17]. Although difficult, establishing a link 

between exposure and disease, as well as the resolution of 

lesions when the offending agent is removed, is strongly sug-

gestive, but the regression period may take months [17]. The 

same holds true for lichenoid skin reactions [18]. Lichenoid 

skin reactions are characterized by larger, eczematous papules, 

sometimes with a psoriasiform morphology, and Wickham’s 

striae may be absent [18]. Eczematizing lesions can become 

widespread, resulting in increased desquamation [18]. It can 

manifest as a symmetrical (often photo-distributed) eruption 

on the trunk and extremities, with a tendency to leave post-in-

flammatory hyperpigmentation [18]. Follicular involvement 

revealing an apple-jelly color [15], and the appearance of 

orange-yellow structureless areas in a focal or diffuse pattern 

with dermatoscopy [16]. In dermatoscopy, vascular struc-

tures may appear as linear or branching vessels, rarely dotted 

or glomerular. Other less common dermatoscopic findings 

include dilated follicles, follicular plugs, yellow-white scales, 

milia-like cysts, white structureless areas and crystalline 

structures [16].

Lichen planus and its variants can have overlapping clin-

ical presentations with diseases such as psoriasis, contact 

dermatitis, and lichenoid drug reactions. Clinical and histo-

pathological findings may be insufficient to differentiate be-

tween lichenoid diseases and lichenoid reactions (caused by 

Table 5. Classification of diagnoses reached after clinicopathological consensus in the years 
preceding (2019) and following (2020) the first nationally reported COVID-19 case

2019, N (%) 2020, N (%) Difference (%)
P  

(Two-tailed)

Inflammatory Diseases

Granulomatous 12 (1.8%) 3 (2.1%) 0.3 0.737

Lichenoid 91 (14%) 23 (16.5%) 2.4 0.507

Psoriasiform 72 (11.1%) 11 (7.9%) -3.2 0.291

Spongiotic 96 (14.8%) 9 (6.4%) -8.3 0.008

Vasculopathic 42 (6.4%) 5 (3.5%) -2.8 0.238

Vesiculobullous 35 (5.4%) 10 (7.1%) 1.7 0.421

Neoplastic Diseases

Keratinocytic 68 (10.5%) 21 (15.1%) 4.5 0.139

Melanocytic 21 (3.2%) 12 (8.6%) 5.3 0.007

Other cells 90 (13.9%) 14 (10%) -3.8 0.270

Other 38 (5.8%) 9 (6.4%) 0.6 0.843

Non-diagnostic 82 (12.6%) 22 (15.8%) 3.1 0.334

Total 647(100%) 139 (100%)

Adenexal Diseases* 17,2%

24,4%

21,8%

5,8%

0,4%

0,4%

0,1%

3,5%

5,2%

4,4%

3,7%

1,7%

11,5%

14,9%

26,9%

24,9%

4,9%

0,5%

1,2%

0,1%

1,9%

5,1%

6,6%

2,3%

1,6%

9,1%

Eczematous Dermatoses*

Infectious Diseases*

Papulosquamous Disorders*

Lichenoid Eruptions

Vesiculobullous Diseases*

Vasculitic & Vasculopathic Diseases

Pigmentation Disorders*

Hair, Nail and Mucous Membrane Diseases
Urticaria & Angioedema and

Drug-related Eruptions*
Benign Neoplasms*

Premalignant & Malignant Neoplasms

Others*

0% 25%

Year 2019 Year 2020

50% 75% 100%

Figure 2. Cases admitted to the dermatology outpatient department in the year preceding (2019) and following (2020) the first nationally 

announced COVID-19 case.

* P (two-tailed) < 0.05.
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study for a variety of inflammatory diseases. The most cru-

cial aspect of making a diagnosis is combining the history 

(particularly occupational) with the distribution of the le-

sions. Although patch testing is the gold standard in allergic 

contact dermatitis, potential allergens should be evaluated in 

terms of clinical significance. The diagnosis of irritant con-

tact dermatitis is usually made by exclusion [35].

In neoplastic diseases, the biopsies were mostly per-

formed to either differentiate between premalignant (ac-

tinic keratosis, Bowen’s disease) and malignant (basal and 

squamous cell carcinoma, malignant melanoma, mycosis 

fungoides) lesions or to confirm the diagnosis and guide the 

treatment. Thus the diagnostic spectrum is straightforward. 

The relatively low number of dysplastic nevus and malig-

nant melanoma cases could be explained by the fact that this 

study only used data from the dermatology department, and 

patients are referred to surgery in doubtful cases to ensure 

careful control of surgical margins. Excision of small lesions, 

typically less than 5mm in size, accounts for the high number 

of benign melanocytic nevi. The various neoplasms caused 

by other cells are mostly overshadowed by the abundance 

of benign proliferations (acrochordons and cysts) that are 

mostly submitted for legal concerns.

The remaining reports diagnosed a wide range of dis-

eases, with the most common goal being to distinguish mor-

phea from extra-genital lichen sclerosus, verruca vulgaris 

from verrucous or squamous cell carcinoma, and dermato-

phytosis from erythema annulare sentrifugum or psoriasis.

Circumscribed morphea appears as an oval plaque on the 

trunk with an ivory sclerotic center and erythematous-vio-

laceous borders [36]. It is associated with dyspigmentation 

(usually hyperpigmentation) and an increase in local tem-

perature [36]. Extragenital involvement is seen in 6%-20% 

of lichen sclerosus patients [37]. The inner thighs [38] and 

submammary region [37,38] are frequently affected. Circum-

scribed plaques or clustered guttate lesions are distinguished 

by pale atrophic skin and follicular plugging [37]. It is worth 

remembering that these two diseases share a common patho-

genetic basis and can coexist in the same patient [39].

Although the diagnosis of viral warts is usually straight-

forward, slowly growing large exophytic lesions with a pap-

illomatous or verrucous surface and a tendency to compress 

deep tissues should be considered for verrucous carcinoma, 

a subtype of squamous cell carcinoma [40]. These lesions 

are more common in older men and can be found in the oral 

mucosa, anogenital region, or plantar region [40,41]. The 

presence of verruca vulgaris in a high number of pathology 

reports could also be explained by therapeutically excised 

samples being submitted for legal reasons.

Dermatophytosis infections can change clinically as a re-

sult of drug use, particularly topical corticosteroids, and can 

be confused with other papulosquamous diseases. Although 

and atrophy of the eccrine glands’ dermal ducts may result in 

alopecia and anhidrosis [18].

Pigmented purpuric dermatosis is a capillaritis charac-

terized by petechiae, purpura, and brown-red discoloration 

[19]. Mycosis fungoides is a T-cell cutaneous lymphoma 

with various clinical presentations [20]. Clinically, the skin 

manifestations of these two diseases can sometimes overlap 

[21]. According to some studies, pigmented purpuric derma-

tosis is a type of cutaneous lymphoma [22], and persistent 

cases may be a precursor to mycosis fungoides [23]. Mycosis 

fungoides should be suspected when there are generalized 

purpuric lesions that extend beyond the lower extremities 

and are accompanied by pruritus [24], as opposed to pig-

mented purpuric dermatosis, which is asymptomatic [25]. 

Additional studies, such as repeated biopsies, immunopatho-

logic, cytogenetic, and gene rearrangement studies, should be 

performed in doubtful cases [24].

Histopathological and immunofluorescent studies re-

main the gold standard in the diagnosis of vasculitic [26] 

and autoimmune bullous diseases [27]. They are correlated 

with clinical history, physical examination, and other inves-

tigations to distinguish from similar diseases and confirm 

the diagnosis. There is significant overlap between  small 

vessel vasculitides, making it difficult to distinguish these 

diseases from skin lesions alone [28]. The presence of gas-

trointestinal (nausea, vomiting, abdominal pain, melena), 

renal (nephrotic and nephritic syndrome), joint (arthritis, ar-

thralgia) symptoms, and IgA accumulation in skin or kidney 

biopsies should raise the possibility of IgA vasculitis [28,29]. 

Although IgA vasculitis is most common between the ages 

of 3 and 15, it can occur at any age between 5 months and 

89 years old [28,29]. IgA vasculitis in adults is typically lim-

ited to the skin [29]. However, all patients should be moni-

tored for long-term systemic involvement [28,30].

To distinguish between autoimmune bullous diseases, 

histopathological, direct and indirect immunofluorescence 

methods are used in addition to clinical features [31]. Pem-

phigus vulgaris is distinguished by flaccid bullae and painful 

mucosal and skin erosions, as well as a positive Nikolsky sign 

[32]. Although the Nikolsky sign is also positive in pemphi-

gus foliaceus, mucosal lesions are uncommon. Small flaccid 

bullae are occasionally encountered, but crusts and erosions 

are more common [31]. Bullous pemphigoid, on the other 

hand, is characterized by tense bullae that develop after ex-

tremely itchy erythematous urticarial patches and plaques 

that can last for weeks to months, with mucosal involvement 

ranging from 10% to 30% [31,32].

Finally, contact dermatitis is a great imitator, presenting 

with erythematous or purpuric patches, edematous plaques, 

vesicles, bullas, crusts, papules, scales, lichenification, and 

other lesions [33,34]. Despite its origins as a spongiotic dis-

ease, it is frequently used as a differential diagnosis in our 
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One significant limitation of this study is that the results 

are dependent on a variety of factors such as the study’s time 

period and location, the practice habits of the participating 

physicians, and the available patient population. Another 

major limitation is the difficulty in classifying diseases both 

dermatologically and pathologically. To address this lim-

itation, we took a broader approach, excluding variations 

and subtypes of the same diseases in order to represent cases 

across a broader spectrum.

The study’s strengths include the fact that it was carried 

out with a large number of cases over a 4-year period in a 

dermatopathology referral center, and that when new find-

ings are obtained, they are thoroughly discussed over weekly 

meetings to ensure strong clinicopathological correlation. 

The rate of non-diagnostic cases remained stable through-

out the COVID-19 year, as clinicopathological correlation 

of cases was continued through online channels rather than 

weekly meetings.

A trained eye and open mind is essential in the diagno-

sis of skin diseases, but additional investigations may be re-

quired for some challenging cases. While histopathological 

techniques are extremely useful, it should be noted that they, 

too, have limitations and cannot always produce a definitive 

diagnosis alone. Maintaining clinicopathological correlation 

and continuous communication between dermatologist and 

pathologist, in our experience, can increase the likelihood of 

reaching a diagnosis by up to 75.3%.

References

1.	 Wollina U. Common skin diseases: uncommon presentations. 

Clin Dermatol. 2005;23(5):443-445. DOI:10.1016/j.clinderma-

tol.2005.01.001. PMID: 16179177.

2.	 Schwarzenberger K. The essentials of the complete skin examina-

tion. Med Clin North Am. 1998;82(5):981-999,v. DOI:10.1016/

s0025-7125(05)70401-6. PMID: 9769791.

3.	 Balasubramanian P, Chandrashekar L, Thappa DM, et al. A ret-

rospective audit of skin biopsies done in a tertiary care center 

in India. Int J Dermatol. 2015;54(8):939-943. DOI:10.1111/

ijd.12718. PMID: 25600758.

4.	 Mehregan DR, Dooley VN. How to get the most out of your skin 

biopsies. Int J Dermatol. 2007;46(7):727-733. DOI:10.1111/

j.1365-4632.2007.03274.x. PMID: 17614803.

5.	 Glusac EJ. Under the microscope: doctors, lawyers, and me-

lanocytic neoplasms. J Cutan Pathol. 2003;30(5):287-293. 

DOI:10.1034/j.1600-0560.2003.00075.x. PMID: 12753167.

6.	 Sellheyer K, Bergfeld WF. “Lesion,” “Rule out…,” and other va-

garies of filling out pathology requisition forms. J Am Acad Der-

matol. 2005;52(5):914-915. DOI:10.1016/j.jaad.2004.11.073. 

PMID: 15858491.

7.	 Comfere NI, Sokumbi O, Montori VM, et al. Provider-to-provider 

communication in dermatology and implications of missing clin-

ical information in skin biopsy requisition forms: a systematic 

review. Int J Dermatol. 2014;53(5):549-557. DOI:10.1111/

ijd.12330. PMID: 24116717.

dermatophytoses can be diagnosed through direct examina-

tion and culture of skin samples, the low sensitivity [42] may 

have necessitated a second pathology opinion.

The importance of clinicopathological correlation 

has been highlighted in a number of studies in the litera-

ture. According to a study on inflammatory skin diseases, 

pathologists could only diagnose 55% of cases based on a 

histopathological examination alone, but when given clini-

cal information, they could diagnose 78% of cases correctly 

[43]. Another study found that in 78% of cases, the correct 

diagnosis was already included in the clinician’s pathology 

requisition form [44]. A 5-year study in Tanzania looked at 

the case distribution and found a similar diagnostic spec-

trum, with the exception of the relatively high number of 

Kaposi’s sarcoma and leprosy cases [45]. In addition to these 

two diseases, a similar study in Ethiopia reported high rates 

of cutaneous tuberculosis and leishmaniasis [46].

The total number of pathology reports was reduced by 

77.4% as a result of the shift in clinical decision making to 

balance patient care and prevent viral transmission. The bi-

opsy rate for clinically benign presentations was reduced, 

and others were prioritized in order to rule out malignancy. 

Despite a decrease in the overall number of cases, the rate of 

pathology reports diagnosing keratinocytic and melanocytic 

neoplasms increased, while the rate of spongiotic diseases de-

creased. The frequency of reports involving neoplasms other 

than keratinocytic and melanocytic cells has also decreased.

Following the pandemic, the total number of patients ap-

plying to the dermatology outpatient department decreased 

by 33.6%, and several differences in case distribution were 

observed. There was an increase in eczematous diseases, 

which could be attributed to increased hand washing and dis-

infectant use. Because patients receiving immunosuppressive 

treatments required close monitoring during this time period, 

the number of patients admitted with autoimmune bullous 

diseases increased. An increase in patients who self-medicate 

without consulting a doctor may have led to an increase in 

admissions for urticaria, angioedema, and drug-related erup-

tions. Moreover, admission rates for infectious skin diseases 

(primarily bacterial and fungal) increased during this time 

period. Admissions for adnexal diseases (primarily acne 

and rosacea), papulosquamous diseases (psoriasis, pityriasis 

rubra pilaris, and pityriasis rosea), pigmentation disorders 

(vitiligo, melasma), and benign neoplasms (nevus, seborrheic 

keratosis, and various cysts) were significantly reduced.

Several studies examine the post-pandemic period from 

various perspectives and report similar findings. Admissions 

to dermatology outpatient departments [47–50], samples 

submitted to pathology [51] and cytology [52,53] laborato-

ries, and elective surgical procedures performed [54,55] all 

decreased; however, the distribution of cases varied depend-

ing on the region where the study was conducted.



10	 Original Article | Dermatol Pract Concept. 2022;12(4):e2022186

23.	 Georgala S, Katoulis AC, Symeonidou S, Georgala C, Vayopou-

los G. Persistent pigmented purpuric eruption associated with 

mycosis fungoides: a case report and review of the literature.  

J Eur Acad Dermatol Venereol. 2001;15(1):62-64. DOI:10.1046/

j.1468-3083.2001.00198.x. PMID: 11451328.

24.	 Barnhill RL, Braverman IM. Progression of pigmented 

purpura-like eruptions to mycosis fungoides: report of three cases. 

J Am Acad Dermatol. 1988;19(1 Pt 1):25-31. DOI:10.1016/

s0190-9622(88)70147-4. PMID: 3403742.

25.	 Çaytemel C, Baykut B, Ağırgöl Ş, et al. Pigmented purpuric 

dermatosis: Ten years of experience in a tertiary hospital and 

awareness of mycosis fungoides in differential diagnosis. J Cutan 

Pathol. 2021;48(5):611-616. DOI:10.1111/cup.13949. PMID: 

33368594.

26.	 Carlson JA. The histological assessment of cutaneous vascu-

litis. Histopathology. 2010;56(1):3-23. DOI:10.1111/j.1365-

2559.2009.03443.x. PMID: 20055902.

27.	 van Beek N, Zillikens D, Schmidt E. Diagnosis of autoimmune 

bullous diseases. JDDG J der Dtsch Dermatologischen Ge-

sellschaft. 2018;16(9):1077-1091. DOI:10.1111/ddg.13637. 

PMID: 30179336.

28.	 Calvo-Río V, Loricera J, Ortiz-Sanjuán F, et al. Revisiting 

clinical differences between hypersensitivity vasculitis and 

Henoch-Schönlein purpura in adults from a defined popu-

lation. Clin Exp Rheumatol. 2014;32(3 Suppl 82):S34-40. 

DOI:10.1136/annrheumdis-2014-eular.3002. PMID: 24528895.

29.	 Pillebout E, Sunderkötter C. IgA vasculitis. Semin Immu-

nopathol. 2021;43(5):729-738. DOI:10.1007/s00281-021-

00874-9. PMID: 34170395

30.	 Audemard-Verger A, Terrier B, Dechartres A, et al. Character-

istics and Management of IgA Vasculitis (Henoch-Schönlein) in 

Adults: Data From 260 Patients Included in a French Multicenter 

Retrospective Survey. Arthritis Rheumatol. 2017;69(9):1862-

1870. DOI:10.1002/art.40178. PMID: 28605168.

31.	 Di Lernia V, Casanova DM, Goldust M, Ricci C. Pemphigus Vul-

garis and Bullous Pemphigoid: Update on Diagnosis and Treatment. 

Dermatol Pract Concept. 2020;10(3):e2020050. DOI:10.5826/

dpc.1003a50. PMID: 32642305. PMCID: PMC7319750.

32.	 Kershenovich R, Hodak E, Mimouni D. Diagnosis and classifi-

cation of pemphigus and bullous pemphigoid. Autoimmun Rev. 

2014;13(4-5):477-481. DOI:10.1016/j.autrev.2014.01.011. 

PMID: 24424192.

33.	 Elmas ÖF, Akdeniz N, Atasoy M, Karadag AS. Contact der-

matitis: A great imitator. Clin Dermatol. 2020;38(2):176-192. 

DOI:10.1016/j.clindermatol.2019.10.003. PMID: 32513398.

34.	 Li Y, Li L. Contact Dermatitis: Classifications and Management. 

Clin Rev Allergy Immunol. 2021;61(3):245-281. DOI:10.1007/

s12016-021-08875-0. PMID: 34264448.

35.	 Chan CX, Zug KA. Diagnosis and Management of Dermatitis, 

Including Atopic, Contact, and Hand Eczemas. Med Clin North 

Am. 2021;105(4):611-626. DOI:10.1016/j.mcna.2021.04.003. 

PMID: 34059241

36.	 Pope E, Laxer RM. Diagnosis and Management of Morphea and 

Lichen Sclerosus and Atrophicus in Children. Pediatr Clin North 

Am. 2014;61(2):309-319. DOI:10.1016/j.pcl.2013.11.006. 

PMID: 24636648.

37.	 Kirtschig G. Lichen Sclerosus—Presentation, Diagnosis and 

Management. Dtsch Arztebl Int. 2016;113(19):337-343. 

DOI:10.3238/arztebl.2016.0337. PMID: 27232363. PMCID: 

PMC4904529.

8.	 Al-Saif FM, Binsufayan SA, Alhussain AH, et al. Clinicopatho-

logical concordance in the diagnosis of skin diseases: a retro-

spective analysis of 5000 histopathology reports. Ann Saudi 

Med. 2019;39(6):388-394. DOI:10.5144/0256-4947.2019.388. 

PMID: 31804136. PMCID: PMC6894459.

9.	 Aslan C, Gktay F, Mansur AT, Aydngz kbal E, Gne P, Ekmeki TR. 

Clinicopathological consistency in skin disorders: A retrospec-

tive study of 3949 pathological reports. J Am Acad Dermatol. 

2012;66(3):393-400. DOI:10.1016/j.jaad.2010.12.031. PMID: 

22142653.

10.	 Malik A, Siraj F, Shruti S, Gupta P, Khullar G, Ramesh V. Clin-

icopathological Concordance in 2216 Cases of Skin Biopsy 

over One Year: An Indian Experience. Cureus. 2020;12(4):1-8. 

DOI:10.7759/cureus.7752. PMID: 32455069. PMCID: 

PMC7243079.

11.	 Korfitis C, Gregoriou S, Antoniou C, Katsambas AD, Rigop-

oulos D. Skin Biopsy in the Context of Dermatological Di-

agnosis: A Retrospective Cohort Study. Dermatol Res Pract. 

2014;2014:1-5. DOI:10.1155/2014/734906. PMID: 24600476. 

PMCID: PMC3926246.

12.	 Karadağ AS, Parish LC. Sarcoidosis: A great imitator. Clin 

Dermatol. 2019;37(3):240-254. DOI:10.1016/j.clinderma-

tol.2019.01.005. PMID: 31178106.

13.	 Ball NJ, Kho GT, Martinka M. The histologic spectrum of cuta-

neous sarcoidosis: a study of twenty-eight cases. J Cutan Pathol. 

2004;31(2):160-168. DOI:10.1111/j.0303-6987.2004.00157.x. 

PMID: 14690461.

14.	 Mangas C, Fernández-Figueras MT, Fité E, Fernández-Chico N, 

Sàbat M, Ferrándiz C. Clinical spectrum and histological analy-

sis of 32 cases of specific cutaneous sarcoidosis. J Cutan Pathol. 

2006;33(12):772-777. DOI:10.1111/j.1600-0560.2006.00563.x. 

PMID: 17177936.

15.	 Marchell, RM, Judson, MA. Chronic cutaneous lesions of sar-

coidosis. Clin Dermatol. 2007;25(3):295-302. DOI:10.1016/j.

clindermatol.2007.03.007. PMID: 17560307.

16.	 Errichetti E, Stinco G. Dermatoscopy of Granulomatous Dis-

orders. Dermatol Clin. 2018;36(4):369-375. DOI:10.1016/j.

det.2018.05.004. PMID: 30201146.

17.	 DeRossi SS, Ciarrocca KN. Lichen planus, lichenoid drug reactions, 

and lichenoid mucositis. Dent Clin North Am. 2005;49(1):77-89. 

DOI:10.1016/j.cden.2004.08.004. PMID: 15567362.

18.	 Halevy S, Shai A. Lichenoid drug eruptions. J Am Acad Dermatol. 

1993;29(2 Pt 1):249-255. DOI:10.1016/0190-9622(93)70176-t. 

PMID: 8335745.

19.	 Spigariolo CB, Giacalone S, Nazzaro G. Pigmented Purpu-

ric Dermatoses: A Complete Narrative Review. J Clin Med. 

2021;10(11):2283. DOI:10.3390/jcm10112283. PMID: 

34070260. PMCID: PMC8197337.

20.	 Lebas E, Collins P, Somja J, Nikkels AF. A Comprehensive Update 

of the Atypical, Rare and Mimicking Presentations of Mycosis 

Fungoides. Dermatol Ther (Heidelb). 2021;11(6):1931-1951. 

DOI:10.1007/s13555-021-00625-6. PMID: 34709600. PMCID: 

PMC8611162.

21.	 Gökyayla E, Çetinarslan T, Temiz P, Türel Ermertcan A. Mycosis 

fungoides mimicking pigmented purpuric dermatosis. Derma-

tol Ther. 2020;33(6):17-19. DOI:10.1111/dth.14062. PMID: 

32705758.

22.	 Sarantopoulos GP, Palla B, Said J, et al. Mimics of Cutane-

ous Lymphoma. Am J Clin Pathol. 2013;139(4):536-551. 

DOI:10.1309/AJCPX4BXTP2QBRKO. MID: 23525620.



Original Article | Dermatol Pract Concept. 2022;12(4):e2022186	 11

38.	 Powell JJ, Wojnarowska F. Lichen sclerosus. Lancet. 

1999;353(9166):1777-1783. DOI:10.1016/s0140-6736(98)08228- 

2. PMID: 10348006.

39.	 Kreuter A, Wischnewski J, Terras S, Altmeyer P, Stücker M, Gam-

bichler T. Coexistence of lichen sclerosus and morphea: A ret-

rospective analysis of 472 patients with localized scleroderma 

from a German tertiary referral center. J Am Acad Dermatol. 

2012;67(6):1157-1162. DOI:10.1016/j.jaad.2012.04.003. 

PMID: 22533994.

40.	 Devaney KO, Ferlito A, Rinaldo A, El-Naggar AK, Barnes L. Ver-

rucous carcinoma (carcinoma cuniculatum) of the head and neck: 

what do we know now that we did not know a decade ago? Eur 

Arch Otorhinolaryngol. 2011;268(4):477-480. DOI:10.1007/

s00405-011-1495-0. PMID: 21286737.

41.	 Wang N, Huang M, Lv H. Head and neck verrucous carci-

noma. Medicine (Baltimore). 2020;99(2):e18660. DOI:10.1097/

MD.0000000000018660. PMID: 31914052. PMCID: 

PMC6959962.

42.	 Summerbell RC, Cooper E, Bunn U, Jamieson F, Gupta AK. 

Onychomycosis: a critical study of techniques and criteria for 

confirming the etiologic significance of nondermatophytes. Med 

Mycol. 2005;43(1):39-59. DOI:10.1080/136937804100017120

43. PMID: 15712607.

43.	 Rajaratnam R, Smith AG, Biswas A, Stephens M. The value of 

skin biopsy in inflammatory dermatoses. Am J Dermatopathol. 

2009;31(4):350-353. DOI:10.1097/DAD.0b013e31819b3e0c. 

PMID: 19461238.

44.	 Dai H, Machan M, Fraga GR. How accurate are the suggested 

diagnoses on biopsy requisitions for inflammatory skin dis-

ease? A retrospective study of 348 cases. Am J Dermatopathol. 

2014;36(4):298-302. DOI:10.1097/DAD.0b013e3182a2d7d3. 

PMID: 24394298.

45.	 Beltraminelli H, Kiprono S, Zuriel D, et al. Dermatopathology 

in sub-Saharan Africa: a systematic 5-year analysis of all histo-

pathological diagnoses from the Regional Dermatology Training 

Centre (RDTC) in Moshi, Tanzania. J Eur Acad Dermatology Ve-

nereol. 2015;29(7):1370-1375. DOI:10.1111/jdv.12877. PMID: 

25438656.

46.	 Gimbel DC, Legesse TB. Dermatopathology Practice in Ethiopia. 

Arch Pathol Lab Med. 2013;137(6):798-804. DOI:10.5858/ar-

pa.2012-0041-RA. PMID: 23721275.

47.	 Roongpisuthipong W, Yodla P, Klangjareonchai T. A Com-

parison of Diagnosed Skin Diseases between the Years 

with and without COVID-19 Pandemic. Medicina (Kauna). 

2021;57(8):773. DOI:10.3390/medicina57080773. PMID: 

34440978. PMCID: PMC8399623.

48.	 Alfieri A, Yogianti F. Impact of pandemic COVID-19 on der-

matology and venereology outpatient clinic in a tertiary 

referral hospital in Yogyakarta, Indonesia. Dermatology Re-

ports. 2021;33(6):55-62. DOI:10.4081/dr.2021.9381. PMID: 

34880972. PMCID: PMC8611513.

49.	 Kutlu Ö, Metin A. Relative changes in the pattern of diseases 

presenting in dermatology outpatient clinic in the era of the 

COVID‐19 pandemic. Dermatol Ther. 2020;33(6):e14096. 

DOI:10.1111/dth.14096. PMID: 32869938.

50.	 Kartal SP, Çelik G, Sendur N, et al. Multicenter study evaluating 

the impact of COVID-19 outbreak on dermatology outpatients 

in Turkey. Dermatol Ther. 2020;33(6):e14485. DOI: 10.1111/

dth.14485. PMID: 33135831.

51.	 Sanvisens A, Puigdemont M, Rubió-Casadevall J, et al. Differ-

ences in the Impact of COVID-19 on Pathology Laboratories and 

Cancer Diagnosis in Girona. Int J Environ Res Public Health. 

2021;18(24):1-11:13269. DOI:10.3390/ijerph182413269. 

PMID: 34948878. PMCID: PMC8701849.

52.	 Wang Y, Bychkov A, Chakrabarti I, et al. Impact of the COVID‐19 

pandemic on cytology practice: An international survey in the 

Asia-Pacific region. Cancer Cytopathol. 2020;128(12):895-904. 

DOI:10.1002/cncy.22354. PMID: 32931161.

53.	 Vigliar E, Pisapia P, Dello Iacovo F, et al. COVID-19 pandemic 

impact on cytopathology practice in the post-lockdown pe-

riod: An international, multicenter study. Cancer Cytopathol. 

Published online 2022:1-8. DOI:10.1002/cncy.22547. PMID: 

35006650. PMCID: PMC9015399.

54.	 Popp D, Smolle C, Nischwitz SP, et al. COVID-19 und Plastische 

Chirurgie – Schönheitschirurgie oder wichtiger Bestandteil der 

medizinischen Versorgung? [COVID-19 and plastic surgery: 

aesthetic surgery or essential medical care? - Impact of the 

COVID-19 pandemic on patient care in the plastic surgery de-

partment at an university hospital]. Handchir Mikrochir Plast 

Chir. 2021;53(2):185-193. DOI:10.1055/a-1308-2638. PMID: 

33530126. PMCID: PMC8545498.

55.	 Jain VK, Upadhyaya GK, Iyengar KP, Patralekh MK, Lal H, 

Vaishya R. Impact of covid-19 on clinical practices during 

lockdown: A pan india survey of orthopaedic surgeons. Malaysian 

Orthop J. 2021;15(1):55-62. DOI:10.5704/MOJ.2103.009. 

PMID: 33880149. PMCID: PMC8043638.


