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Oral mucosa biopsy artefacts
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Objectives: To study the most frequent artifacts of punch biopsies of the healthy oral mucosa, distinguishing bet-
ween those attributable to the surgical technique and those resulting from sample processing in the laboratory. Study
design: A total of 186 samples of oral mucosa (dorsal lingual mucosa) were obtained from 186 adult albino rats by
the experienced oral surgeons, evaluating the presence of artifacts attributable to the surgical technique (crush, splits,
fragmentation, pseudocysts and haemorrhage) and those attributable to sample processing in the laboratory (orienta-
tion). Results: The distribution of artifacts attributable to the surgical procedure was as follows: crush 16.67%, splits
0%, fragmentation 0%, pseudocysts 1.08% and hemorrhage 0%. The artifacts corresponding to sample processing in
the laboratory (orientation) represented 37.63%. Conclusions: The present study shows use of the punch for obtaining
biopsies of the healthy oral mucosa to produce few artifacts. In addition, good or poor orientation of the samples is
not attributable to the surgical technique but to processing of the samples in the laboratory.
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Introduction

The biopsy of oral mucosa lesions constitutes minor
surgery, defined as the obtainment of tissue from a live
organism for microscopic study in order to establish a
diagnosis. The biopsy specimen can be affected by nu-
merous types of artifacts (1-3). Some, such as freezing or
fulguration of the sample, may be caused by the surgical
instruments used: cryosurgery, electrocautery and the
CO2 laser (2,4,5).

In relation to use of the cold scalpel in oral biopsy, some
authors (6,7) suggest that the punch biopsy reduces the
number of artifacts compared with the conventional scal-
pel. In effect, such authors found punch biopsy to reduce
the incidence of crush, splits, fragmentation, pseudocysts
and haemorrhage. One of these investigators (6) concluded
that it also reduces the incidence of poor sample orienta-
tion. However, no study to date has examined which of
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these artifacts are attributable to the surgical technique
(punch biopsy) and which are a consequence of sample
processing in the laboratory. Finally, some of these stu-
dies (6,8) evaluate the presence of artifacts such as splits,
fragmentation and/or haemorrhage in biopsies obtained
from patients with underlying inflammatory processes that
can facilitate the generation of artifacts.

The aims of this study were to investigate which artifacts
appear most often in punch biopsies of the healthy oral
mucosa, and to determine which are attributable to the
surgical technique and which are a consequence of sample
processing in the laboratory.

Materials and Methods

The animals used in this study were obtained from the
Animalary Medicine Faculty of the University of Murcia
(Spain), and the experiment was approved on December
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10, 2003, by the Bioethics Committee of the same uni-
versity.

- Animals

One hundred and eighty-six adult male Sprague-Dawley
rats, with a mean weight of 243.41 g (range 141-382 g) were
used. Housing and care for the animals was in accordance
with the Advice of the European Communities (9).

- Surgical procedure

The animals were anesthetized with a mixture of ketami-
ne and xylazine (50%) administered as an intramuscular
injection (0.1 mL/100 g). All biopsies were made on the
midline in the middle third of the dorsal surface of the
tongue. An 8-mm diameter circular scalpel or biopsy
punch (Stiefel Laboratories, Madrid, Spain) was used to
obtain the oral mucosa biopsy, since this diameter punch
is the maximum available for the punch biopsy of oral
mucosa and therefore with which we can bring about the
maximum number of artifacts. We helped ourselves of
tweezers of dissection and surgical scissors with which
we cut the sample from its base. All punch biopsies were
carried out by the same experienced oral surgeons. Finally,
the edges of the wound were brought together mesially
and distally with two simple 4/0 polypropylene sutures
(Propilorc, Murcia, Spain).

- Histopathological study

The 186 specimens were immediately introduced in a
wide-mouthed container and fixed in abundant 10%
formalin-buffered saline (without being sectioned after
its initial fixation). The specimens were finally embedded
in paraffin. Samples were cut into 4-um sections and
stained with hematoxylin and eosin, in the cases in which
it appeared some artefact the blocks were exhausted to
assure to us that the artefact was present in full series of
sample sections. All samples were studied by the same
experienced pathologist.

The presence of artifacts associated with the surgical te-
chnique was determined based on the criteria established
by Moule et al. (6) and used by Seoane et al. (7,8): crush
(0, none; 1, superficial; 2, base), splits (0, none; 1, super-
ficial; 2, deep), fragmentation (0, none; 1, superficial; 2,
deep), pseudocyst (0, none; 1, superficial; 2, deep) (the
true presence of a pseudocyst in a given specimen was
defined by the persistent presence of the pseudocyst in
the entire serial sections sequence of the specimen, lesions
not present in the entire series of sections of the sample
were regarded as false pseudocysts, and were excluded),
and haemorrhage (0, none; 1, edge; 2, specimen). Fina-
lly, to determine the presence of artifacts attributable to
sample processing in the laboratory, use was made of the
criteria defined by Moule et al. (6): orientation (1, poor;
2, moderate; 3, oblique; 4, good).

- Statistical analysis

The data were processed using the SPSS version 12.0 (SPSS
Inc, Chicago, IL, USA) statistical package for Microsoft
Windows. A descriptive study was made of each variable.
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Results

The artifacts identified on histopathological examination
are listed in Table 1. As regards those attributable to the
surgical technique, no sample showed splits, fragmenta-
tion or haemorrhage. Thirty-one cases (16.67%) showed
crush (Figure 1). Lastly, in two cases (1.08%) (Figure 2)
we observed the presence of true pseudocysts. In this
context, a first histopathological evaluation identified 23
pseudocysts, though 21 of them were not present in the
full series of sample sections, and were thus excluded.
Regarding the presence of artifacts attributable to sample
processing in the laboratory, poor sample orientation was
recorded in 70 cases (37.63%).

: — . =
Fig. 1. Histopathological section of an oral mucosa biopsy
showing a crush artifact (superficial) - punch biopsy (Hema-
toxylin and eosin stain; original magnification x100).

Fig. 2. Histopathological section of an oral mucosa
biopsy showing a deep pseudocyst - punch biopsy
(Hematoxylin and eosin stain; original magnification
x100).
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Table 1. Frequency and location of the artifacts found in specimens obtained using the punch biop-

sY.
Punch Presence of the artifact
Artifacts found on histological examination  (n = 186) (n =186)
n (%) n (%)
Artifacts attributable to the surgical technique:
Crush 31 (16.67)
None 155 (83.33)
Superficial 10 (5.38)
Base 21(11.29)
Splits 0(0)
None 186 (100)
Superficial 0(0)
Deep 0(0)
Fragmentation 0(0)
None 186 (100)
Superficial 0(0)
Deep 0(0)
Pseudocyst 2(1.08)
None 184 (98.92)
Superficial 1(0.54)
Deep 1(0.54)
Haemorrhage 0(0)
None 186 (100)
Edge 0(0)
Specimen 0(0)
Artifacts attributable to sample processing in the laboratory:
Orientation 70 (37.63)
Good 116 (62.37)
Oblique 0(0)
Moderate 0(0)
Poor 70 (37.63)

Discussion

Several tissue alterations during oral biopsy procedures
have been described (10,11). Intralesional injection of
anesthetic solution should also be avoided, as it can cause
bleeding with extravasation and separation of connective
tissue bands, with vacuolization (2). Some artifacts such as
freezing or fulguration of the sample can be caused by the
surgical instrumentation used: cryosurgery, electrocautery
and the CO2 laser (2.,4,5).

In relation to use of the cold scalpel in oral biopsy, some
authors (6,7) suggest that the punch biopsy reduces the
number of artifacts compared with the conventional scal-
pel. Regarding the presence of artifacts secondary to the
surgical technique employed, such as splits, fragmentation
or haemorrhage, Moule et al. (6) reported a total 20.83%
(splits), 16.67% (fragmentation) and 66.67% (haemorrha-
ge) in punch biopsies. In our series there were no splits,
fragmentation or haemorrhage. However, the fact that
Moule et al. (6) carried out their study in biopsies obtained

from patients with underlying inflammatory processes
could explain the appearance of such artifacts. In this
sense, Seoane et al. (8) also reported a high incidence of
splits (12.15%), fragmentation (4.24%) and haemorrha-
ge (14.12%) in biopsies obtained with the conventional
technique using the cold scalpel, in 354 patients with
inflammatory disorders, benign tumors, precancerous
lesions and malignancies of the oral cavity. We therefore
consider that the absence of such artifacts in our series may
be explained by the nature of the simples studied (healthy
oral mucosa), since a study conducted in 2002 by Seoane
et al. (7) in healthy oral mucosa of the pig (dorsal lingual
mucosa) likewise reported no splits.

In our series, 31 cases (16.67%) presented crush. Similar
frequencies of this type of artefact have been reported by
other authors such as Moule et al. (6) (41.67% in punch
biopsies), Seoane et al. (7) (7.5% in punch biopsies) and
Seoane et al. (8) (18.64% in biopsies obtained with the cold
scalpel). The presence of this artefact in biopsies obtained
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with a punch or conventional scalpel could be explained
by the need to use dissection forceps to exert traction upon
the sample before final sectioning at the base, and to then
transport it to the wide-mouthed container.

Regarding the presence of pseudocysts, in two cases
(1.08%) we observed the presence of true pseudocysts. In
relation to this artefact, Seoane et al. (7) found no true
pseudocysts in 40 punch biopsies of healthy oral mucosa.
The presence of pseudocysts in our series can likewise be
explained by the use of toothed dissection forceps, since
the incorrect utilization of traumatic forceps produces
the formation of pseudomicrocysts, apparently lined with
surface epithelium twisted inwards by the teeth of the
instrument (2,3,12). Compression of the specimen results
in the loss of cytological detail. In biopsies taken from
epithelial neoplasms, these alterations may be sufficient
to compromise the diagnosis (2,12). Toothed forceps when
applied too forcefully leave holes, sometimes resembling
mucosal pits or an epidermoid cyst in histological terms.
Finally, regarding the presence of artifacts attributable to
sample processing in the laboratory, sample orientation
was poor in 37.63% of the cases. In this context, Moule et
al. (6) reported 16.67% of samples with a poor orientation
in punch biopsies. Poor orientation of small specimens due
to curling while in fixative has been noted as a problem. A
proposed solution is to place the specimen epithelial surfa-
ce down on a piece of card prior to immersion in fixative
(12). In any case, the presence or absence of this artefact,
which in earlier studies (6) has been used to compare di-
fferent surgical techniques, cannot be attributed to the use
of a given technique - since its appearance is exclusively
dependent upon sample processing in the laboratory.

In conclusion, the present study shows use of the punch
for obtaining biopsies of the healthy oral mucosa to pro-
duce few artifacts.
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