cytology of skin cells

The cytology of skin cells is a fascinating and vital area of study, offering
a microscopic window into the health and function of our largest organ.
Understanding the morphology, arrangement, and changes within these
individual cells provides crucial diagnostic information for a wide range of
dermatological conditions. From identifying infections to detecting
precancerous and cancerous lesions, the detailed examination of skin cell
cytology is an indispensable tool in modern medicine. This article will delve
into the fundamental aspects of skin cell cytology, exploring its diagnostic
applications, common findings, and the technologies that enable these
critical analyses. We will uncover how the appearance of these cells can tell
a story, guiding physicians towards accurate diagnoses and effective
treatment strategies for various skin concerns.
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Understanding Skin Cell Cytology

Skin cell cytology, at its core, involves the microscopic examination of
individual skin cells to assess their structural characteristics and identify
any abnormalities. It's like looking at individual bricks in a wall to see if
they are sound or if they show signs of damage or decay. This field is
distinct from histology, which examines tissue architecture, by focusing on
the single-cell level. This fine-grained approach allows for early detection
of cellular changes that might precede macroscopic or architectural
alterations. The cellular features, such as size, shape, nuclear
characteristics, and cytoplasmic details, are meticulously observed by
trained cytopathologists.

The epidermis, the outermost layer of our skin, is composed primarily of
keratinocytes, which undergo a process of differentiation and migration from
the basal layer to the surface. Understanding the normal life cycle and
appearance of these cells is paramount for recognizing deviations. The
dermis, lying beneath, contains fibroblasts, immune cells, and adnexal
structures, which can also be sampled for cytological analysis in specific
contexts. Therefore, "skin cell cytology" encompasses the study of cells
derived from various components of the skin, providing a comprehensive
picture of its cellular landscape.



The Normal Skin Cell: A Baseline for Analysis

To accurately diagnose pathological conditions, one must first have a
thorough understanding of what constitutes a normal, healthy skin cell. The
predominant cell type in the epidermis is the keratinocyte. In a healthy
smear, these cells are typically polygonal in shape, with well-defined cell
borders. Their nuclei are usually round to oval, centrally located, and
possess fine, evenly distributed chromatin. The cytoplasm is abundant and
eosinophilic (pink-staining) with Papanicolaou (Pap) stain, reflecting its
keratinized nature.

As keratinocytes migrate towards the skin surface, they undergo terminal
differentiation, eventually forming the stratum corneum. Superficial cells in
a cytology sample will be flattened, anucleated or pyknotic (shrunken, dark
nuclei), and appear as squames. These normal variations in cellular
morphology depending on their depth of origin are crucial for correct
interpretation. For instance, a few superficial squames in a sample are
expected and benign. Similarly, the presence of normal inflammatory cells,
like lymphocytes and neutrophils, in small numbers can also be within the
normal range, indicating a mild, resolved, or ongoing low-grade inflammatory
process.

Preparing Skin Cells for Cytological
Examination

The quality of a cytology specimen is directly linked to the method of
collection and preparation. Several techniques are employed to obtain a
representative sample of skin cells for diagnostic purposes. Each method has
its advantages and is chosen based on the clinical suspicion and the target
lesion.

Exfoliative Cytology

This method involves collecting cells that naturally shed from the skin
surface or are easily scraped off. A common example is the examination of
cells from superficial skin scrapings, often used to diagnose fungal
infections or investigate certain epidermal disorders. The cells are
collected using a scalpel or a cytobrush and then smeared onto a glass slide.
The smear is then immediately fixed, typically with an alcohol-based spray,
to preserve cellular morphology before staining and microscopic examination.



Fine Needle Aspiration (FNA) Cytology

Fine needle aspiration is a minimally invasive technique used to sample cells
from deeper skin lesions, subcutaneous nodules, or enlarged lymph nodes
associated with skin conditions. A very fine needle (typically 25-30 gauge)
is inserted into the lesion, and a small amount of cellular material is
aspirated. The aspirated material is then expelled onto glass slides,
smeared, and fixed. FNA is particularly useful for evaluating suspected skin
cancers and their metastatic potential.

Imprint Cytology

Imprint cytology involves gently pressing a glass slide directly onto the cut
surface of a surgically removed skin lesion or a biopsy. This technique is
often performed intraoperatively to provide rapid assessment of surgical
margins or to quickly diagnose a suspicious lesion. The cellular material
adheres to the slide, which is then fixed and processed. This method provides
a good representation of the cells within the tissue.

Liquid-Based Cytology (LBC)

While more commonly associated with cervical cytology, liquid-based cytology
is also being adopted for skin samples. In this method, the collected
cellular material is placed into a liquid preservative vial instead of being
directly smeared onto a slide. This liquid medium can then be processed to
create a thin-layer slide, which can reduce obscuring factors like blood and
inflammation, potentially improving the clarity and diagnostic accuracy of
the sample.

Diagnostic Applications of Skin Cell Cytology

The insights gained from examining the cytology of skin cells are invaluable
across a spectrum of dermatological diagnoses. It serves as a rapid, cost-
effective, and often non-invasive method to identify a variety of conditions,
guiding further management. This technique plays a critical role in
distinguishing benign findings from malignant ones.

Infectious Diseases

One of the most common and historically significant applications of skin
cytology is the diagnosis of cutaneous infections. For instance, Tzanck
smears, a type of exfoliative cytology, are instrumental in identifying
herpes simplex virus (HSV), varicella-zoster virus (VZV), and sometimes even
human papillomavirus (HPV) infections. These viruses cause characteristic
cellular changes, such as multinucleated giant cells and ballooning



degeneration, which are readily apparent under the microscope. Cytology is
also crucial for detecting fungal elements in cases of suspected
dermatophytosis or candidiasis.

Inflammatory Conditions

While biopsy is often the gold standard for diagnosing many inflammatory skin
diseases, cytology can provide supportive evidence or even a primary
diagnosis in certain situations. For example, examining the type and number
of inflammatory cells in a sample can help differentiate between various
types of dermatitis. In cases of suspected acute inflammation, a predominance
of neutrophils might be observed. Chronic inflammation might show more
lymphocytes and plasma cells. Cytology can also aid in the diagnosis of
conditions like acne vulgaris by revealing characteristic inflammatory cells
and follicular debris.

Neoplastic Lesions

Perhaps the most critical application of skin cell cytology lies in the
detection and classification of neoplastic lesions, both benign and
malignant. Exfoliative cytology from skin surfaces can detect malignant cells
shed from squamous cell carcinomas or adenocarcinomas. Fine needle aspiration
cytology is indispensable for evaluating suspicious masses, such as basal
cell carcinomas, squamous cell carcinomas, melanomas, and various cutaneous
lymphomas or sarcomas. The cytological features of malignancy, including
nuclear atypia, pleomorphism, hyperchromasia, and increased mitotic activity,
are key diagnostic indicators.

Precancerous Lesions

Early identification of precancerous changes is paramount for preventing the
progression to invasive cancer. Cytology can detect cellular atypia
characteristic of actinic keratoses or squamous cell carcinoma in situ
(Bowen's disease). While a biopsy is usually confirmatory, a positive
cytology finding can prompt closer clinical surveillance and targeted biopsy,
ultimately leading to earlier intervention.

Common Findings in Skin Cell Cytology

When examining skin cell cytology specimens, cytopathologists look for a
range of features, from the mundane to the distinctly pathological.
Understanding these common findings helps in interpreting the diagnostic
significance of the cellular material.



Normal Epidermal Cells

As discussed, normal keratinocytes appear as polygonal cells with distinct
borders, vesicular nuclei, and pale cytoplasm. Superficial cells are
flattened with pyknotic or absent nuclei. Their presence in appropriate
numbers and morphology is a sign of a healthy epidermis.

Inflammatory Cells

Neutrophils, lymphocytes, plasma cells, and eosinophils are common components
of inflammatory infiltrates in the skin. Their relative abundance and
morphology can provide clues to the underlying cause of inflammation. For
example, a predominance of neutrophils suggests an acute bacterial infection,
while lymphocytes might indicate a viral or chronic inflammatory process.
Eosinophils are often seen in allergic reactions or parasitic infestations.

Infectious Agents

e Bacterial cocci and rods may be seen, especially within neutrophils in
cases of infection.

e Fungal hyphae and spores are diagnostic of fungal infections.

e Viral cytopathic effects, such as multinucleation, chromatin clumping,
and intranuclear inclusions, are characteristic of herpesvirus
infections.

Atypical and Malignant Cells

This category encompasses a wide spectrum of abnormalities. Atypical cells
may show mild nuclear enlargement, hyperchromasia, and irregular nuclear
contours, suggestive of premalignant changes. Malignant cells, on the other
hand, exhibit more pronounced features, including marked pleomorphism
(variation in size and shape), irregular nuclear membranes, coarse and
clumped chromatin, prominent nucleoli, and frequent abnormal mitotic figures.
Specific features help differentiate between squamous cell carcinoma, basal
cell carcinoma, melanoma, and other malignancies.

Other Findings

Cytology can also reveal other significant findings such as keratin pearls
(seen in well-differentiated squamous cell carcinomas), dyskeratotic cells
(premature keratinization of individual cells), and acantholytic cells (cells
that have lost their intercellular adhesion, seen in pemphigus). The presence



of sebaceous material or hair shaft fragments may also be noted in certain
samples.

Advanced Techniques in Skin Cell Cytology

The field of skin cell cytology is continuously evolving with the integration
of advanced technologies that enhance diagnostic accuracy and provide
molecular insights. These techniques move beyond simple morphology to offer a
deeper understanding of cellular pathology.

Immunocytochemistry

Immunocytochemistry (ICC) uses antibodies to detect specific proteins
(antigens) within cells. In skin cytology, ICC can be invaluable for
differentiating between tumors of similar morphology, such as distinguishing
melanoma from other pigmented lesions or classifying poorly differentiated
carcinomas. For instance, melanoma cells typically express markers like S100,
S0X10, and HMB-45, while carcinomas might express cytokeratins. This
technique significantly improves diagnostic specificity.

Flow Cytometry

Flow cytometry analyzes individual cells in a fluid stream based on their
physical and chemical characteristics, such as size, granularity, and the
presence of specific surface or intracellular markers. It is particularly
useful in the diagnosis of cutaneous lymphomas and leukemias, where it can
quantify cell populations and identify aberrant phenotypes that are
indicative of malignancy.

Molecular Pathology Techniques

Emerging molecular techniques are increasingly being applied to cytology
samples. These include PCR-based assays to detect infectious agents,
particularly viruses like HPV, or to identify genetic mutations associated
with cancer development. In the future, targeted gene sequencing and other
molecular analyses from cytology specimens may play a more prominent role in
personalized medicine, guiding treatment decisions based on the genetic
profile of the tumor cells.

Ancillary Stains

Beyond routine Pap staining, special stains are often employed in skin
cytology to highlight specific cellular components or microorganisms. For



example, Periodic Acid-Schiff (PAS) stain can detect glycogen and mucin,
which may be relevant in certain glandular neoplasms. Giemsa stain is
particularly useful for identifying parasites and inflammatory cells. Acid-
fast stains are used to detect mycobacteria in cases of cutaneous
tuberculosis.

The ability to examine the cytology of skin cells offers a crucial
perspective for diagnosing and managing a vast array of conditions affecting
the skin. From the initial recognition of basic cellular morphology to the
sophisticated application of immunocytochemistry and molecular techniques,
this field continues to provide invaluable information. It empowers
clinicians with rapid, accurate diagnoses, facilitating timely and effective
therapeutic interventions. The ongoing advancements in technology promise
even greater precision and depth in our understanding of skin health at the
cellular level, reinforcing the indispensable role of cytology in
dermatological practice. The microscopic world of skin cells holds many
secrets, and cytology is our key to unlocking them for better patient care.

FAQ

Q: What is the primary purpose of performing skin
cell cytology?

A: The primary purpose of performing skin cell cytology is to examine
individual skin cells under a microscope to detect abnormalities, diagnose
various skin conditions (including infections, inflammatory processes, and
neoplastic lesions), and guide appropriate medical treatment.

Q: How is a skin scraping collected for cytology?

A: A skin scraping for cytology is typically collected by gently scraping the
surface of a lesion or affected skin area with a sterile scalpel blade or a
cytobrush. The collected material is then smeared onto a glass slide, fixed,
stained, and examined microscopically.

Q: Can skin cell cytology definitively diagnose
cancer?

A: Skin cell cytology can strongly suggest or highly suspect cancerous or
precancerous changes, and it is an invaluable tool for screening and initial
diagnosis. However, for definitive diagnosis, especially for solid tumors, a
biopsy for histological examination is often required to assess tissue
architecture and provide a more comprehensive evaluation.



Q: What are multinucleated giant cells and why are
they important in skin cytology?

A: Multinucleated giant cells are large cells containing multiple nuclei. In
skin cytology, their presence is often indicative of certain viral
infections, such as those caused by herpes simplex virus or varicella-zoster
virus. They are a key cytopathic effect that aids in diagnosing these
conditions.

Q: How does exfoliative cytology differ from fine
needle aspiration (FNA) cytology in skin
applications?

A: Exfoliative cytology involves collecting cells that naturally shed from
the skin surface or are easily scraped off, often used for superficial
lesions or infections. Fine needle aspiration (FNA) cytology, on the other
hand, uses a needle to collect cells from deeper lesions or masses, allowing
for the assessment of subcutaneous nodules or suspected skin cancers.

Q: What are some common findings that suggest a
fungal infection in skin cytology?

A: Common findings suggesting a fungal infection in skin cytology include the
presence of fungal hyphae (thread-like structures) and spores, which can be
observed using specific stains like Gomori methenamine silver or PAS stain.

Q: Is skin cell cytology painful for the patient?

A: Generally, skin cell cytology procedures are minimally invasive and well-
tolerated. Skin scrapings are usually painless, while fine needle aspirations
might cause a brief, minor discomfort similar to a needle prick, which is
typically well managed.

Q: How long does it typically take to get results
from a skin cell cytology examination?

A: The turnaround time for skin cell cytology results can vary depending on
the laboratory and the complexity of the case. However, for routine smears,
results are often available within 24-72 hours. More complex cases or those
requiring ancillary testing may take longer.
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