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ABSTRACT

To accurately interpret intraoperative findings in Mohs Micrographic Surgery, it is essential to
know the normal tissue histology of different anatomical sites. The freezing sections evaluated
by the technique are obtained horizontally, unlike the vertical sections of conventional anato-
mopathological analysis. According to the literature review, the frozen sections of interest in
topographic histology were digitized and detailed from a training Dermatology service case
collection.
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RESUMO

Para a interpretagio precisa dos achados intraoperatérios na cirurgia microgrdfica de Mohs, é fundamental
conhecer a histologia normal dos tecidos nas diferentes regives anatdmicas. Os cortes de congelamento avali-
ados pela técnica sao obtidos na horizontal, diferentemente dos cortes verticais da analise anatomopatoldgica
convencional. A partir do acervo de casos de um servigo de formagao em Dermatologia, os cortes de congela-
mento de interesse em histologia topogrdfica foram digitalizados e detalhados, conforme revisdo da literatura.
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INTRODUCTION

Mohs micrographic surgery (MMS) requires the derma-
tological surgeon to have extensive knowledge of normal tissue
histology and pathological anatomy. The accurate interpretation
of the freezing sections usually performed horizontally (in con-
trast to the vertical sections of conventional anatomopatholo-
gical analysis), and the knowledge of histological peculiarities
of the different anatomical regions are essential for the diffe-
rentiation between typical structures and intraoperative tumor
findings." The case collection of an MMS training reference
service was reviewed, and the freezing sections of interest in
topographic histology were digitized using a Leica DM-1000
microscope and a Leica ICC-50 camera (Leica Microsystems,
Wetzlar, Germany).

TOPOGRAPHIC HISTOLOGY
Scalp

The scalp presents a high density of follicular units, with
anagenic terminal follicles implanted deep in the subcutaneous
tissue (Figure 1a).” In horizontal sections, the hair follicle's cros-
s-section results in rounded or oval basophilic structures, which
may resemble basal cell carcinoma (BCC) nests. Knowing the
characteristics of the different portions of the hair follicle helps
in this differentiation." A series of layers from the bulb form the
hair follicle, often showing a central hair shaft, and, unlike the
BCC, it does not usually present a gap between its structure and
the adjacent dermis. The outer epithelial layer is composed of
monomorphic cells, with a moderate amount of eosinophilic
cytoplasm surrounded by fibrous stroma. At the height of the re-
ticular dermis, sebaceous glands are associated with the follicular
unit, and its duct marks the division of the upper (infundibulum)
and middle (isthmus) hair segment. The follicular unit's connec-
tion with the hair erector muscle delimits the division between
the middle and lower hair segments (or bulb, which will contain
the papilla) and is called a bulge. In the transition between the
infundibulum and the isthmus, arciform epithelial cords protru-
de laterally in relation to the follicle and are called the mantle.??
In cases of deeper tumor involvement, it is possible to
identify, below the subcutaneous and the galea aponeurotica),
dense connective tissue, with collagen fibers and fibroblasts, re-

presenting the periosteum (Figure 1b).*
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Ear canal

The auricle has its shape determined by the structure of
elastic cartilage (Figures 2b and 2d). It is covered by thin skin,
hair follicles, sebaceous glands, and eccrine sweat glands, the lat-
ter being replaced by cerumen glands at the level of the external
acoustic meatus.>® The density of attachments is heterogeneous
in the different portions of the canal, being more prominent in
the area of the auricle (Figures 2a and 2c).

Parotid region

The skin over the parotid region is also a frequent site of
tumors treated by MMS. In the case of tumor involvement in
the deep margins, parotid and lymph node tissues can be identi-
fied in the freezing sections.

The parotid is the largest salivary gland in the body. It is
considered a compound, tubule-acinar, merocrine and exocrine
gland. In adults, serous acini form it entirely (Figure 3a). The
superficial portion of the gland is closely related to the super-
ficial musculoaponeurotic system (SMAS) of the face, which is
formed from an aponeurotic extension of the platysma muscle.
Some terminal branches of the great auricular nerve are also
located there.”

The region is also a place of high lymph nodes con-
centration; small lymph node fragments can simulate basaloid
tumor nests (Figure 3b) or peritumoral inflammatory infiltrate.
This occurs mainly if the freezing sections are thick, causing
overlapping cells, a common situation in specimens with high
adipose tissue content.

Eyelid

The eyelid is divided into anterior and posterior lamellae.
The anterior lamella consists of skin (the thinnest of the body,
0.4 mm thick) and orbicularis muscle, while the tarsus and the
conjunctiva form the posterior lamella (Figure 4a)*’

The tarsus, a dense fibroelastic tissue, is responsible for
providing structural support, which is essential to the eyelid's
function. Inside, we find modified sebaceous glands, called Mei-
bomian glands, which produce lipid secretion. Its content flows
directly through eyelid openings to form the outer layer of the
tear film. They are known as the most frequent site of sebaceous
carcinoma.’

FIGURE 1: A) Large number
. of hair follicles (white
=] asterisks), present even in
. the depth of subcutaneous
cell tissue (vertical section,
| Hematoxylin & eosin, 40x).

B)  Periosteum.  Dense
-, collagen and presence of
! fibroblasts in large quantities
~ (horizontal section,
Hematoxylin & eosin, 100x)
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Zeiss's sebaceous glands present in the dermis, in turn, are
associated with the hair follicles of the eyelashes on the eyelid
edge. Also, in the dermis, there are Moll glands (apocrine sweat
glands), which have openings for both hair follicles and directly
on the anterior palpebral margin, being more numerous on the
lower eyelid (Figure 4b).Unlike Moll's glands, the eccrine sweat
glands are not confined to the eyelid margins and can be found
throughout the eyelid region.’

The conjunctival epithelium is non-keratinized and has
about five layers of cells in thickness (Figure 4c). Goblet cells,
which produce mucus, can be found inside the epithelium,
being more frequent in the fornix region.’
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The upper and lower lacrimal canaliculi, often seen in
MMS histological sections in tumors of the medial portion of
the eyelids, are lined with stratified squamous epithelium (Figure
4d). In the region of common canaliculus, formed by the union
of the two canaliculi, the epithelium becomes pseudo-stratified,
non-ciliary, and columnar."

Nose

The nasal surface is rich in glandular and follicular structu-
res, and their density varies according to the subunit assessed (Figu-
res 5a and 5d). Much of the nose's shape - especially the nasal wings,
and thus the patency of the nasal vestibule - depends on cartilage

FIGURE 2: Ear canal.
a) Helix. Large amount
of sebaceous glands (red

asterisks) (horizontal
section, Hematoxylin &
eosin, 40x).

b)  Full-thickness  helix
section. Helix cartilage
(green  arrows) under
subcutaneous tissue.
. Perichondrium attached
to cartilage (blue

arrows) (vertical section,
Hematoxylin & eosin, 25x).
c) Histology of the
auricle.  Large  amount
of hair follicles (white
asterisks) (vertical section,
Hematoxylin & eosin, 40x).
d) Detail of chondrocytes

and perichondrium
attached to the cartilage
(blue arrows) (vertical
section, Hematoxylin &

eosin, 100x)

FIGURE 3: Parotid region.
~a) Parotid tissue; serous
acines interspersed with
subcutaneous cell tissue
(green circles); striated
ducts  (yellow arrows);
excretory  duct  (white
asterisks) (horizontal
section, Hematoxylin &
eosin, 100x).

b) Lymph node tissue in
deep margin section (blue
arrow) (horizontal section,
" Hematoxylin & eosin, 100x).
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support (Figure 5¢). In full-thickness sections, the mucous lining
with ciliated cylindrical pseudostratified epithelium can be identi-
fied as well as the nasal mucous glands (Figures 5d and 5e).

The differentiation between BCC and hair follicles is a
constant in the routine of the micrographic surgeon. The mul-
ticentric growth of the basaloid epithelium adjacent to the hair

follicle characterizes the folliculocentric basaloid proliferation

(FBP). This benign histological finding can occur in this topo-
graphy and can be confused with BCC (Figure 5f).

If not recognized, this entity can lead to unnecessary ex-
cision of additional stages by the Mohs surgeon. Criteria such as
the folliculocentric and radial disposition, in addition to the pre-

sence of a prominent hyaline basal membrane and normal ad-

jacent stroma in the FBP, help differentiate the two entities.!"'?

FIGURE 4: Eyelid histology.

a) Division of the anterior
and  posterior lamellae
(dashed violet line); fibers of
the orbicularis oculi muscle
in the anterior lamella (red
circle); glands of Zeiss
adjacent to a hair follicle
(green circle); Meibomian

glands (black asterisks);
tarsus  (red  asterisks);
conjunctival epithelium

(green arrows); pre-tarsal
epidermis (black arrows).
Eyelid (cross-section,
Hematoxylin & eosin, 25x).

b) Moll's glands (blue circle);
orbicularis  oculi  muscle
(red arrows) (cross section,
Hematoxylin & eosin, 40x).
c) Detail of the conjunctival
epithelium (cross section,
Hematoxylin & eosin, 40x).
d) Margin compromised by
nodular basal cell carcinoma
(yellow arrows), close to
the lacrimal  canaliculus
(green circle) (cross section,
Hematoxylin & eosin, 25x).

FIGURE 5: Nose: a) Nasal dorsum (horizontal section, Hematoxylin & eosin, 40x). b) Nasal wing. Higher density of sebaceous glands (red asterisks) (vertical
section, Hematoxylin & eosin, 40x). ¢) Alar cartilage (detail) (green arrows) (horizontal section, Hematoxylin & eosin, 100x). d) Nasal mucosa lining epithelium
(black arrows) with mucous glands (red circle) (vertical section, Hematoxylin & eosin, 25x). €) In detail, nasal mucous glands (vertical section, Hematoxylin &
eosin, 100x). f) Peripollollicular basaloid proliferation (horizontal section, Hematoxylin & eosin, 100x).
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FIGURE 6: Lower lip.

a) Cutaneous lip. Presence of
attachments in the section
(black asterisks) (vertical
section, Hematoxylin &
eosin, 25X).

b) Lip vermilion. Note the
absence of hair follicles.
Fibers of the orbicularis
oris muscle in depth (red
arrows) (vertical section,
Hematoxylin & eosin, 25x).
c) Epithelium of the labial
mucosa and minor salivary
glands (green circles). Note
the absence of keratinization
and granular layer (vertical
section, Hematoxylin &
eosin, 25x).

d) Detail of the minor salivary
glands (vertical section,
Hematoxylin

FIGURE 7: Tongue:

a) Fragment of the
tongue (vertical section,
Hematoxylin & eosin, 40x).
b)  Lingual epithelium
(vertical section,
Hematoxylin & eosin, 100x).
c) Salivary glands, in detail
(red circle) (vertical section,
Hematoxylin & eosin, 100x).
d) Detail of striated
muscle  fibers  (green
arrows) (vertical section,
Hematoxylin & eosin, 100x)
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Lip

The lips consist of two movable musculomembranous
folds, covered by mucosa, on the inner surface, and cutaneous
integument, on the outside (Figure 6a). The area of the muco-
cutaneous union constitutes the vermilion (Figure 6b). Stratified
keratinized squamous epithelium covers the cutaneous portion
and preserves the cutaneous attachments. On the other hand,
the mucous portion is not keratinized, and its pink color, absen-
ce of protection structures, and the presence of salivary glands
differentiate it from the skin (Figures 6¢ and 6d). Even now, ec-
topic sebaceous glands can be identified, and are called Fordyce
granules.®

Tongue

The tongue is predominantly composed of striated skele-
tal muscle fibers, in addition to adipose tissue, blood vessels, sali-
vary glands, and mucous lining (Figure 7).

The mucosa that covers the back of the tongue has kera-
tinized epithelium and, due to the taste buds' presence, makes the
tongue a sensory and specialized structure. The lingual papillae
(filiform, fungiform, and goblet) cover the anterior two-thirds

of the tongue's back, and a smooth mucosa, rich in lymphoid
6,13

aggregates (lingual tonsillar tissue), covers the tongue's base.

FIGURE 8: Nail apparatus: the pleated aspect of the nail matrix (red arrows),
progressing towards the nail plate (white asterisks) (vertical cut, Hematoxylin
& eosin, 40x)
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Nail apparatus

In a longitudinal section of the nail apparatus, the pro-
ximal nail fold, nail plate, matrix, bed, and hyponychium are
seen.'* When addressing tumors located in the distal phalanx,
it is possible to identify one or more of these structures on the
surgical margins.

The proximal nail fold has dorsal epithelium (with sweat
glands and no pilosebaceous units) and ventral epithelium (wi-
thout cutaneous attachments, cornified, and which will origi-
nate the cuticle). The matrix is composed of a thick germinal
epithelium without a granular layer, with few melanocytes. As
the matrix cells progress to the upper layers, their cytoplasm
becomes more eosinophilic and the nucleus, pycnotic, until it
forms the nail plate, consisting of cornified cells of lamellar ar-
rangement (Figure 8).

Below the lamina is the nail bed, delimited distally by
the hyponychium and proximally by the matrix. Its epithelium
is thin, without granules, and attached to the underlying dermis
by long and narrow epidermal cones. The hyponychium and the
volar skin have a granular and thick and compact corneal layer.
The dermis rests directly on the distal phalanx, without the in-
terposition of subcutaneous tissue.'®

Breast

Eventually, when dealing with cutaneous lesions in breast
topography, it is possible to identify mammary gland tissue in
the specimen's deep margins. The secretory portion of the
mammary gland includes lobules and ducts, interspersed by the
interlobular stroma (dense connective tissue, fat cells, and blood
vessels) (Figure 9).

The lobes are circular structures made of acids (formed
by an inner layer of epithelial cells and an outer layer of my-
oepithelial cells) and loose connective tissue - the intralobu-
lar stroma. In this, the presence of chronic inflammatory cells,
mainly lymphocytes, is physiological and variable according to
the menstrual cycle period.

A layer of epithelial cells and another layer of myoepithe-
lial cells form the mammary ducts, and they drain the lobules.6

Depending on the section's incidence, such structures
may form basophilic clusters that must be differentiated from
tumor infiltration at the subcutaneous level.

FIGURE 9: Breast:

a) Breast tissue,
fibroglandular area,
prominent glandular lobes
(circles) (horizontal section,
Hematoxylin & eosin, 40x).
b) Breast tissue, an area
with a predominance of
adipose tissue interspersing

glandular clusters
(asterisks) (horizontal
section, Hematoxylin &

eosin, 100X).
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FIGURE 10: Male genitalia: a) Fragment of the scrotum, with stratified keratinized epithelium (green arrows), dermis with sebaceous glands and rich in
vessels and smooth muscle fibers (arrows) (red circle) (horizontal section, Toluidine Blue, 40x). b) Smooth muscle fibers (arrows) (red asterisks), in detail
(horizontal section, Toluidine Blue, 100x). ¢) Glans penis showing epithelial alterations suggestive of lichen sclerosus, with preserved and richly vascularized
and innervated dermis (green circle) (horizontal section, Hematoxylin & eosin, 40x). d) In detail, density of vessels (white asterisks) and nerves (black
asterisks) in the dermis at the level of the glans (horizontal section, Hematoxylin & eosin, 100x). Courtesy: Dr. Gabriel Gontijo

Male genitalia

A thin epidermis, a dermis rich in sebaceous glands and
blood vessels, forms the penis and scrotum's skin envelope. This
dermis is closely related to the tunica darts, composed of smooth
muscle fibers (Figure 10). At the glans level, there is a transition
from keratinized epithelium to the mucous epithelium.>"?

CONSIDERATIONS

Histological differentiation between benign and malig-
nant entities is essential in CMM, aiming at precise removal of
the tumor and preservation of healthy tissue. Dense inflamma-
tion, scar tissue, hair follicles, and other normal skin structures
can resemble tumor aggregates. Knowing the histological parti-
cularities of the body's different areas through freezing sections
contributes to the correct interpretation of the slides.®
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