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Getting the most
out of skin biopsies:
When and how to take them
Direct access makes the skin a very easy tissue to biopsy but it is important to
consider which lesions should be sampled and to avoid areas of recent or chronic
self-trauma as this may affect histopathological interpretation. The type of skin
biopsy submitted (e.g. fine needle aspirate, punch, elliptical, wedge or fully
resected) is also important as this will dramatically affect the diagnostic information
the pathologist can provide. This article discusses the different indications for these
techniques, the use of sedation and local anaesthesia versus general anaesthesia
and optimal methods of harvesting, fixing and transporting skin biopsy samples.
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Introduction

When a veterinarian is
contemplating whether
or not to submit skin
biopsies for histopathological examination,
the old adage of ‘quality,
not quantity’ should
be borne in mind. Although multiple
specimens may improve a pathologist’s
chances of determining the pathological
processes present, a smaller number of
well-selected, carefully harvested skin biopsies, may yield more informative results.
This approach also reduces procedure time
and often cost, as a result.
This article aims to describe the decisionmaking process leading to skin biopsy as
well as optimal skin biopsy techniques for a
variety of different dermatological lesions.

When to biopsy?

Biopsying the skin is a relatively easy
procedure to perform in practice and it
is therefore not surprising that skin is
the most common tissue submitted to
histopathologists. However, histopathology
reports may not always provide the
clinician with the information they
need to progress a case. The pathologist
can only report on what they see, so
lesion selection and employment of the
appropriate biopsy technique (suited
to the lesion type present) are crucial.
Deciding when it is appropriate to biopsy
the skin is a skill honed by experience and
as the clinician becomes more practiced
in dermatology, they are likely to perform
fewer biopsy procedures.
The best general indication for skin
biopsy is the presence of a gross lesion

type that the practitioner is unfamiliar
with, particularly if the lesion is vesicular,
bullous or persistently ulcerated.
Chronic skin disease and the appearance
of additional novel or ‘altered’ skin
lesions should also prompt biopsy as a
new disease process may be present.
If that disease carries a poorer prognosis
than the original condition (e.g. the
dog with chronic atopic dermatitis that
develops epitheliotropic lymphoma) it is
important for the veterinarian and owner
to be aware, both from a prognostic
perspective and to guide the therapeutic
protocol accordingly.
Probably the least helpful, but most
frequently submitted, skin biopsy
specimens are from allergic animals. In
these cases, the pathologist can describe
the ‘typical’ superficial perivascular to
interstitial dermatitis pattern observed in
the majority of affected individuals, but it
is not possible to determine the nature of
the allergen(s) involved (e.g. dietary, environmental or contact). Flea bite hypersensitivity may provide more clues, as it often
features a predominantly eosinophilic
inflammatory cell infiltrate in contrast to
the neutrophilic picture seen in diseases
like atopic dermatitis or cutaneous
adverse food reaction (Miller et al. 2013).
It is often stated that the most useful role
of skin biopsies in allergic animals is to
rule out other differential diagnoses. In
some cases, they may serve another very
important purpose by demonstrating
the presence of secondary cutaneous
microbial imbalances on the surface/
superficial layers of the skin. These are
typically coccal bacteria (Staphylococcus
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pseudintermedius is most common) and
budding yeast (most likely to be Malassezia pachydermatis). The degree to which
these organisms contribute to pruritus
should not be underestimated. Topical
therapy (e.g. shampoos and mousses) is
often effective so it is important to be
aware of these infections.
Cutaneous papules (< 1 cm diameter) or
nodules (> 1 cm diameter) should always
be seriously considered for biopsy as
these cellular aggregates could represent a
potentially neoplastic process. Fine needle
aspirate biopsy (FNAB) is a simple, noninvasive, first-line investigation for solid
protuberances on or within the skin. It
may also be useful to attempt to ascertain
the cutaneous ‘level’ of the lesion
(epidermal, dermal or subcutaneous)
by palpation, although this a slightly
cruder and potentially inaccurate method
of assessment. The lesion can then be
surgically resected, either in part to obtain
a sample, or in toto.
The diagnosis and differentiation of
hypotrichotic-to-alopecic skin conditions
can be greatly enhanced by skin biopsy
submission. However, as some forms of
alopecia are permanent, it may be preferable to harvest as few, small-size but good
quality samples as possible to minimise
scarring which may remain visible.

How to biopsy

Various biopsy techniques are commonly
employed for sampling skin. These are
described below and this is followed by
discussion of which techniques are most
appropriate for common lesion types.

Figure 1: Simple FNAB sampling technique;
repeated insertion of a re-directed needle into a
fixed mass

Figure 2: Alternative option for FNAB sampling,
with attached syringe for suction
TIP: Cytology is a very useful tool to the
dermatologist. Clinicians with limited experience
interpreting cytology specimens should submit
an unstained fine needle aspirate biopsy (FNAB)
slide to a specialist cytology laboratory and
retain another. The latter can then be reviewed
alongside the cytologist’s report and learnt from.

•

Fine needle aspirate biopsy
This is a simple, rapid, non-invasive and
cost-effective method of harvesting
cellular material from solid papules,
nodules or masses on, within, or beneath
the skin. Depending on the ‘depth’ of
the lesion (epidermal/dermal versus
subcutaneous), the clinician can choose
whether to use a needle alone or a needle
and syringe system.
• For surface/superficial nodules, it is
sometimes easier to simply insert a 5/8”,
21 gauge needle into the lesion whilst
it is stabilised between the clinician’s
fingers. The needle can be withdrawn,
redirected and re-inserted several times
to allow cells to be collected from
different tissue planes (Figure 1).
• For larger masses, or those which are
subcutaneous, a longer needle is required.
To harvest more cells, a 5ml syringe can
be attached to the needle and suction
applied (Figure 2). Again, the direction

Figure 3: Standard Diff Quik system, a modified
Romanowsky stain comprising three dyes, numbered
1 to 3, into which microscope slides bearing material
from FNAB can be sequentially submerged five times
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of the needle can be altered on several
occasions, and the suction re-applied,
but the needle should remain within the
body of the mass to avoid the discomfort
of repeated skin penetration.
Cellular material will have been
collected within the needle. If a syringe
is attached this should be removed and
filled with air (or a new 5ml syringe
should be filled with air if a needle has
been used alone). The air-filled syringe is
then attached to the needle and a rapid
jet of air is forced through the needle
lumen so that the sample is expelled
onto a clean glass microscope slide.
The short edge of another clean
microscope slide should then be applied
to the sample on the first slide. When the
liquid/semi-liquid material has travelled
along the slide edge by capillary action,
the second slide should be rapidly run
across the surface of the first, to create a
thin film of fluid and cellular material.
The sample should be allowed to dry
onto the slide surface. ‘Fatty’ or ‘greasy’
samples should be gently heat fixed by
moving the slide back and forth through
a flame or in front of a hairdryer.
Slides that are being sent to an external
laboratory for examination by a clinical
pathologist should be submitted unstained.
If the sample is to be examined “in
house” it should be stained prior to
examination under the microscope. In

Figure 4: High power magnification (1000x; oil
immersion) view of Diff Quik-stained FNAB from a
dog with a swollen digit. Note the predominantly
neutrophilic cellular inflammatory infiltrate, coupled
with the intracellular, rod-shaped bacteria, later
identified as Pseudomonas spp following culture
and sensitivity testing

practice, this typically involves the use
of a rapid stain such as ‘Diff Quik’, a
modified Romanowsky stain comprised
of three dyes (Figure 3).The first is pale
blue and is a fixative (triarylmethane
dye).The second pot contains DiffQuik solution I (xanthene dye) which is
eosinophilic and is orange in colour.The
third pot contains Diff-Quik solution
II (thiazine dye) which is basophilic and
purple in colour.
• The slide is dipped five times into these
dyes in turn, ensuring the sample is fully
submerged each time. Surplus dye can
then be rinsed from the slide with tap
or distilled water and the stained sample
should be left to air-dry. Samples can be
dried more quickly by blotting but care
must be taken to minimise the risk of
cellular damage.
• The slide should then be scanned at
low power (x100) to locate the areas
of interest throughout the specimen.
More detailed inspection of these areas
is conducted at higher power e.g. x400
or x1000 (oil immersion) magnification
(Figure 4).
T IP: It can be useful to have two sets of Diff
Quik, one that is reserved for fixed blood smears
and FNAB samples which will remain relatively
uncontaminated, and the other for ‘dirtier’
specimens (e.g. tape strips from cutaneous
lesions and cerumenal smears), which will need
to be refreshed more often.
VETcpd - Vol 6 - Issue 1 - Page 11

