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Abstract There are different kinds of benign and malignant lesions in the oral cavity. Clini-
cally, definite diagnosis can be confirmed only by doing adequate surgical biopsy and subse-
quent histopathological examination. Inadequate biopsy technique, unsuitable selection of
the location for biopsy, inappropriate tissue handling and record of patients’ information
may lead to artifacts and misdiagnosis by the oral pathologists. Soft tissue stabilization is a
challenge during oral surgery procedures. It needs the cooperation of operator, assistants,
and patients to overcome the difficulty and ensure the successful outcome. In this article,
we reviewed the procedures for clinical surgical biopsy, and raised three current tissue stabi-
lization methods including fingers and gauze stabilization, stabilization with chalazion forceps
and adapted instruments, and stabilization with retraction sutures. Moreover, some limitations
were also presented. Clinician should examine the clinical characteristics of the oral lesion,
the surrounding anatomical structures, and their own clinical experience and preference to
select the appropriate tool. More understanding of these biopsy and tissue stabilization
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methods can effectively improve the biopsy procedures and obtain adequate tissues for histo-
pathological examination and subsequent issue of an accurate pathological report.
ª 2023 Association for Dental Sciences of the Republic of China. Publishing services by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
Introduction

Oral biopsy surgery is a common procedure in dental
practice that involves the incision, excision or punch of oral
mucosal tissue for histopathological evaluation.1 Any sus-
pected oral soft tissue lesions should be biopsied and sub-
jected to histopathological examination by oral and
maxillofacial pathologists.2 Clinical studies in different
countries have found that aphthous ulcer, trauma-related
lesions, herpes simplex virus-associated lesions are most
commonly found lesions in children. Biopsy reports show
that mucocele, fibrous lesion, and pyogenic granuloma are
the most commonly observed biopsied oral mucosal lesions
in children.3 In adults, aphthous ulcer, lichen planus, her-
pes simplex labialis/stomatitis, oral candidiasis, fibroma,
mucocele, leukoplakia, erythroplakia, oral cancer and
more others are regularly found in clinical dental practice.4

There are also various oral benign and malignant soft tissue
diseases such as reactive, infectious, inflammatory,
immune-related, and premalignant/malignant lesions.1

This is especially true in Taiwan, due to different oral
habits such as tobacco smoking, alcohol consumption, and
betel quid chewing,5e7 that increase the exposure of oral
cavity to various chemical carcinogens and oral cancer
initiation, promotion, and progression.8e12 Although most
dentists are able to detect suspicious oral lesions, only
9.9%e11.3% of general dentists have confidence in per-
forming biopsies by themselves.13,14 Dentists who were
reluctant to do such procedures explained that they did not
have the experience, skills or appropriate clinical tools to
do the oral biopsy procedures.14 Other studies found that
majority of dentists had never or hardly performed any oral
biopsy in the dental school,15e17 emphasizing the impor-
tance of postgraduate training and self-directed learning on
this topic. Clinicians might have tried to perform a biopsy
but eventually obtained samples with minimal diagnostic
value.17 Poor biopsy technique, inadequate selection of
region for biopsy, and improper tissue handling and docu-
mentation of clinical information may lead to artifacts and
misdiagnosis of oral lesions of the patients.2
Accuracy of oral soft tissue biopsy diagnosis

While many dentists and oral surgeons considered the oral
biopsy surgery to be very simple, this was possibly due to
the adequate judgement of histopathological specimens by
the experienced pathologists. However, possible underdi-
agnosis or overdiagnosis has been reported. The agreement
of clinical diagnosis with pathological diagnosis are gener-
ally high regarding to periapical lesions, oral potentially
malignant disorders, and non-neoplastic proliferative
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lesions (89.3e92.6% of agreement). Marked disagreement
between clinical impression and histopathological report
was found mainly in the mesenchymal tumors (25%) and
cysts (44.2%).18 A study conducted in the Department of
Oral and Maxillofacial Surgery, Massachusetts General
Hospital, Boston, MA, USA from January 2005 to December
2012 has found a 11.1% (30 cases) discordant diagnosis rate
between the initial incisional biopsy diagnosis and final
definitive resection diagnosis for various oral lesions.19 The
major reasons for discordant diagnosis are sampling error
(60%), pathologists’ discrepancy (23.3%), insufficient tissue
of biopsy (13.3%), and inflammation-obscuring diagnosis
(3.4%).19 Our previous study also showed that in 242 cases
of oral leukoplakia found in the National Taiwan University
Hospital, 200 cases with single site biopsy demonstrated a
56% agreement rate between provisional biopsy and final
definitive diagnosis, with an underdiagnosis of incisional
biopsy specimens in 29.5% of the patients.20 The underdi-
agnosis rate of 42 oral leukoplakia cases with multiple sites
of biopsy was only 11.9%, but non-homogeneous oral leu-
koplakia cases showed a higher rate of underdiagnosis of
biopsy specimens,20 suggesting that obtaining sufficient and
representative biopsy samples are important for an accu-
rate histopathological diagnosis. Accurate biopsy and sub-
sequent histopathological examination are further shown to
be critical for the early definite diagnosis of pemphigus
vulgaris for early treatment by medical doctors.21,22 Clini-
cally, 90% of oral ulcers in pemphigus vulgaris patients are
often misdiagnosed as an aphthous ulcer.21 Biopsy and
histopathological examination of minor salivary gland is
also suggested to be useful for early diagnosis of Sjögren’s
syndrome,23 and adequate grading system is useful to
decrease the misdiagnosis of lip biopsy sample for Sjögren’s
syndrome.24 So special attention should be considered
about the incisional biopsy for large and heterogeneous
lesions to avoid underdiagnosis and overdiagnosis. Under-
standing the confounding factors may improve technique
modification and the overall accuracy of the diagnosis of
oral biopsy sample.

General principles of oral biopsy

Clinically, the dentists or oral surgeons should evaluate the
patients’ medical and dental history. Systemic diseases
such as seizure, asthma, cardiovascular diseases (myocar-
dial infarction, angina pectoris, etc.), stroke, rheumatoid
fever, human immunodeficiency virus (HIV) disease,
tuberculosis, hepatitis, and more others should be carefully
reviewed.25 They should also understand the patients’ oral
habits (betel quid chewing, tobacco smoking, alcohol con-
sumption), and ask about the history of the oral lesion, to
further evaluate the duration and growth rate of the lesion.
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The size, depth, location, color, consistency, surface
texture, mobility, and other clinical characteristics shall be
thoroughly assessed to obtain possible diagnosis (impres-
sion) of the oral lesions. Before biopsy surgery, informed
consent should be signed by the patients with under-
standing the possible complications of oral biopsy proced-
ure including pain, discomfort, bleeding, swelling,
infection, and even scarring and esthetic concern after the
procedure, especially when the lesion is localized in the
lip.25 Excisional biopsy should be avoided if oral malignancy
is the possible concern, to preserve the border of malignant
lesion for definite extirpation by the oral and maxillofacial
surgeon.1 On the other hand, incisional biopsy is often used
for oral lesions with possible malignancy or for the large
lesions.1 However, possible underdiagnosis of oral prema-
lignant lesion and malignant lesion by incisional biopsy was
reported.20,26 Agent of local anesthesia should not be
injected directly into the lesional tissues. This is particu-
larly true for biopsy of immune-related mucocutaneous
disorders.27 Sharp surgical scalpel is required for optimal
biopsy results, because crushing of tissues by tissue for-
ceps, electrosurgery or laser may lead to artifactual tissue
alterations. The #15 sharp scalpel blade is the most
popularly-used instrument for oral biopsy. Presence of se-
vere inflammation may also distort the tissues for cyto-
morphological examination.28 Moreover, enough size and
amounts of tissue are better to be obtained for adequate
histopathological examination to reach an accurate and
definitive diagnosis.28,29 However, clinically the locations of
oral lesions, such as the floor of mouth, esthetic zone of the
lip, gingiva, and the mental area, may potentially hinder
the biopsy tissues’ sampling due to access, hemostasis, and
possibly injury to submandibular duct or mental nerve.28

Steps of the biopsy surgery include selection of biopsy
sites, preparation of operation field, anesthesia, tissue
stabilization, incision or excision of the lesion, handling of
biopsy tissues, hemostasis, and surgical wound closure.30e32

Tissue stabilization plays a crucial role in the oral biopsy
procedure, as it is highly related to the visibility and
accessibility of the surgical field. A good tissue stabilization
keeps the targeted tissue in place and prevents it from
shifting or moving during the biopsy procedure. Thus, tissue
Table 1 Common methods for oral tissue stabilization and the

Methods Advantages

Fingers and gauze Cost-effective
No specialized equipment
Help eliminate bleeding by appli

Chalazion forceps
and their modifications

Easy to apply and remove
Reduce bleeding
Improve visibility
Less risk of sharps injuries

Retraction sutures Strong retraction force (especia
tongue)
Help pathologists orientate the
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stabilization increases the accuracy of incision, prevents
damage to the surrounding tissues, facilitates suturing, and
shortens the duration of the biopsy procedure. However,
the oral cavity is a complex and narrow space. Oral and
perioral tissues, such as the tongue, cheeks, and lips, are
often soft, mobile and moistened with saliva, which poses a
challenge for an effective tissue stabilization. To overcome
these challenges, various instruments and techniques have
been reported in the literature. The aim of this article also
tried to explore the different methods for tissue stabiliza-
tion during the oral biopsy surgery, to evaluate their ad-
vantages and disadvantages, and to provide valuable
insights that could assist clinicians in making decisions for
optimizing the success of oral biopsy surgery.
Preliminary examination of the oral lesions

Examination of intraoral lesions usually includes a thorough
health and dental history, and physical and radiographic
examinations.30,33,34 During this process, clinicians gather
detailed information about the patients’ oral habits, le-
sion’s history, and clinical features. Radiographs are
particularly useful for determining whether the lesions
involve the bone or not, or have an intraosseous origin.

After conducting a thorough assessment, clinicians may
obtain some presumptive diagnosis and determine the need
for a biopsy. Methods including incisional, excisional and
punch biopsies are selected based on the size and clinical
appearance of the oral lesions. If a biopsy is deemed
necessary, potential risks or complications associated with
the biopsy procedure should be identified to ensure its
safety and effectiveness. The type of anesthesia, the
method for tissue stabilization, and the type of biopsy
being performed should be considered in advance. Expo-
sure of the surgical field is especially important due to the
limited space of the oral cavity for the biopsy procedures.
Various methods are available for tissue stabilization,
including grasping the tissue with fingers or gauze, utilizing
tissue retractors or chalazion forceps, and applying
retraction sutures.25,30,35 Each method has its pros and cons
(Table 1). The anatomical location, clinical features of the
ir advantages and disadvantages.

Disadvantages

ed pressure

The lips and tongue may be slippery and
difficult to grip.
Risk of sharps injuries (avoid using this
method in patients with blood-borne
pathogens)
May slip off or cause discomfort/bruising if
not used properly
One type of forceps does not suit for all
cases. Different types of forceps may be
required.

lly for the

specimens

Potential histological artifacts
Possible laceration of the tissue
Risk of damaging the nerves, veins, and
arteries
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lesion, the type of biopsy, and the available instruments
should be considered for selection of an appropriate
method.

It is noteworthy that clinical expertise, surgical experi-
ences, and clinical interest can vary among clinicians.
Although some general dentists may feel confident in per-
forming biopsies, patients who have significant systemic
diseases, oral lesions with malignant potentials, or cases
with greater surgical difficulties (such as the lesions that
are close to vital structures) may be more challenging.30,33

Referral to an oral and maxillofacial surgeon is recom-
mended for optimal care and further treatment of such
cases.36
Stabilization with fingers and gauze

One of the most common techniques for tissue stabilization
involves holding and retracting the lips, cheeks or tongue
firmly with the fingers.30,31 This method is cost effective
and does not require any specialized equipment. Clinicians
or assistants manipulate the cheek and the lip by placing
their thumbs inside the mouth adjacent to the lesion, and
positioning the other fingers on the external surface,
pushing the tissue inward to elevate the lesion (Fig. 1). This
method can also aid in hemostasis by compressing the
bleeding area and reducing the blood flow.

To reinforce stabilization, a gauze can be placed be-
tween the fingers and the tissue to facilitate the grip and
remove saliva and blood.30,31,35 Gauze is especially useful
for stabilizing the tongue (Fig. 2). The tip of the tongue is
grasped and pulled outward to improve visibility and sur-
gical accessibility. Simultaneously, the patient is asked to
relax his or her tongue to minimize undesired movements.

This method has several drawbacks despite its popu-
larity. At first, grasping the tissue can be complicated due
to the fluid and the nature of the mucosa. Although gauzes
can temporarily remove surrounding fluid, the newly
secreted saliva moistens the mucosa again. Secondly, the
tongue is a very strong muscular structure. Retracting the
tongue can be challenging as it may disgust the patient and
trigger the gag reflex.35 This reflex is likely elicited by
external stimulation at the base of the tongue.37
Figure 1 A dome-shape mucosal swelling over the left lower lip. T
facilitate the excision. The scalpel should be manipulated careful
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Sharp injuries, although very rare, could unexpectedly
occur. A needle-stick injury or scalpel injury on the stabi-
lizing fingers could transmit microbiomes such as hepatitis B
virus, hepatitis C virus, and HIV from the patient to the
surgical team members.38,39 The dentist and the assistants
must exercise with caution throughout the surgical pro-
cedure to prevent such events. Several studies have
demonstrated the efficacy of double gloving on reducing
the perforation of inner gloves and the risk of cross-
contamination.40,41 Mischke et al.40 summarized the results
from 34 randomized clinical trials and revealed that double
gloves provide superior protection compared to single
gloves. The use of three pairs of gloves or gloves made of
special materials seemed to offer extra protection but the
potential loss of dexterity and the additional cost should be
considered. Nevertheless, if the patient is known to be a
carrier of infectious blood-borne pathogen before the sur-
gery, it is advisable to avoid using fingers and gauze for
stabilization. Instead, alternative methods should be
employed to ensure safety.

Although the literature suggests that the “assistant”
rather than the dentist holds the tissue for stabiliza-
tion,30,31,42 we suggest that clinicians hold the tissue by
themselves with their non-dominant hand, and operate the
blade with the dominant hand. Meanwhile, the assistance
aids the incision with a tissue tweezer and removes the
fluid with a suction tube. Under this circumstance, the
clinician has better control of the soft tissue, increases the
accuracy of the blade, and reduces the risk of sharps injury.

Stabilization with chalazion forceps and
adapted instruments

The use of toothed tissue forceps to grasp tissue specimens
should be avoided, because the instrument may penetrate
specimens, produce voids, tears, and compression of the
surrounding tissues.2,27 The chalazion forceps, invented in
the nineteenth century, was initially designed to remove
chalazia, painless lumps in the eyelid. However, it has
become a practical tool to aid oral biopsy, especially for
oral lesions on the lip and buccal mucosa.25,42e45 The ad-
vantages of chalazion forceps include speed, stabilization
he lesion was pushed inward with the middle and ring fingers to
ly to avoid iatrogenic sharp injuries on the stabilizing fingers.



Figure 2 (A) A pink papule over the left tongue border, (B) The tip of the tongue was grasped manually with a gauze, (C) After
the excision, (D) After suturing
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of tissues, increase tissue visibility and dissection, and
reduce the artifact.46 Byrne et al.45 demonstrated that the
lower lip biopsy for sicca syndrome with the aid of chala-
zion forceps has a 100% diagnostic accuracy and none of
their patients experiences any complications. On the con-
trary, the lower lip biopsies without using a chalazion for-
ceps results in paresthesia in 11% of cases from a meta-
analytic study.47

A chalazion forceps (Fig. 3) has a forceps-like handle, a
thumbscrew in the middle, and a working end composed of
a flat, solid, oval plate, and a ring-like aperture. To use
these forceps, the targeted tissue is encircled by the ring-
like aperture and then the thumbscrew is tightened
(Fig. 3C). It is important not to overtightening the screw, as
this may cause discomfort or bruising. With appropriate
tightening force, the forceps can provide a firm and secure
grip on the oral tissue. Additionally, the pressure from the
forceps creates a local ischemic condition that helps reduce
intraoperative bleeding and improve visualization of the
underlying tissue. After excision and suturing, the thumb-
screw is loosened and the forceps is removed.

Despite its advantages, the traditional chalazion forceps
has several limitations.46,48 Firstly, its small, round aper-
ture constrains the size and shape of the surgical field,
while its flat, solid plate on the working end does not follow
the contour of the oral soft tissue. In addition, its handle is
too small to be hold, and the assistant’s hand is positioned
too close to the surgical area, which increases the risk of
iatrogenic scalpel injuries. Its design also forces the assis-
tant to hold it in an unergonomic way.
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Several improvements have been proposed for the
traditional chalazion forceps. For example, the B forceps, S
forceps, and Saliclick smart lip holder are designed to
overcome these limitations.46e48 The B forceps and S for-
ceps have longer handles that make them more convenient
to use. The B forceps has larger plates on the working end,
providing greater contact area with the tissue and thus
increases the stability. It also replaces the thumbscrew
with an auto-pressure system for easy application and
removal. The S forceps has a wider and ovoid aperture at
the working end that amplifies the surgical field. Also, the
flat plate is replaced with a convex plate to elevate and
compress the tissue. The Saliclick lip holder is similar in size
with the conventional forceps, but it has a bigger plate to
increase its retention. It also incorporates the auto-
pressure system to make it more user-friendly. As claimed
by their designers, these modifications can greatly improve
the overall performance of these tools. For the lichen
planus lesion, the biopsy specimens taken with the B for-
ceps are shown to have less artifacts (tissue fragmentation,
fissures, or hemorrhages) histologically than conventional
method.49 Chalazion forceps are very useful for biopsy of
salivary glands, especially the minor salivary gland for
diagnosis of Sjögren’s syndrome.50
Stabilization with retraction sutures

Retraction sutures are commonly used in surgical proced-
ures to stabilize tissue and improve visualization of the



Figure 3 Use of a chalazion forceps for the lower lip biopsy. (A) Two whitish, fluctuant papules at the center of the lower lip. The
patient stated that she had visited an otolaryngologist and an incision was done by the doctor to release the fluid. However, the
swelling soon occurred again. (B) Stabilization and elevation of the lesion with fingers. (C) A chalazion forceps was used in this case.
(D) Primary closure with interrupted sutures. (E and F) Surgical site after removal of the chalazion forceps.
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surgical site.25,30,31,35 Retraction sutures have two main
applications. One is to elevate and orientate the lesion to
be excised (Fig. 4), and the other is to retract and stabilize
the tongue (Fig. 5). In both cases, the retraction sutures
should be strong enough to hold the tissue in place. A 2-
0 suture may be more favorable than 4-0 or 5-0 suture to
facilitate the grasp.35,51 Silk is more favorable than nylon
due to the friction.35,51,52

The first application is to place a suture within the tissue
to be removed (Fig. 4). The end of the suture can be
grabbed manually or suspended with a hemostat or a towel
clip. This technique is quite commonly used for excision of
an irritation fibroma. It not only helps the clinicians to
stabilize the tissue, but also helps the pathologist for
orientating the sample. However, these sutures may cause
some histological artifacts such as splitting the epithelium
from the connective tissue, fragmentation, and formation
of pseudocyst, resulting in misinterpretation or
16
misdiagnosis.53e55 It is recommended to tie a loose knot
close to the specimen, because a tight knot may crush the
superficial tissue.56 Excessive traction forces or stitches
which run too superficially may lead to laceration or crush
of the specimen.57 Thus, the suture should be deep enough
and the force should be well controlled.

The second application is to offer secure stabilization of
the tongue (Fig. 5). This technique may not be necessary in
minor cases to avoid under efforts. The decision on how to
stabilize the tongue should be predicated upon the clinical
characteristics of the lesion. For instance, when the lesion
is small, well defined, benign-appearing, and situated
anteriorly on the tongue, a simple approach can be taken.
In this case, stabilization with fingers and gauzes, or with
chalazion forceps may be enough for conducting a biopsy.
Conversely, in cases where the lesion is sizable, potentially
malignant, or with poor accessibility, the use of retraction
sutures may provide better stability.



Figure 4 (A) Fibromatous nodule over the left cheek. Clinical impression of an irritation fibroma was made. (B) The lesion was
elevated using a retraction suture (C) The excised specimen. The suture should be placed deeper into the tissue to avoid laceration
of the mucosa. (D) Post-operative photograph.
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Several techniques for retracting the tongue with su-
tures have been described. The simplest technique is to
pull the tongue with a single suture (Fig. 5). Local anes-
thesia is first administered at the site where the suture will
be inserted (Fig. 5B) and at the biopsy region. A suture is
then placed deeply into the tissue, away from the lateral
border of the tongue. A knot is tied once the suture has
pierced through the tongue (Fig. 5D). However, this tech-
nique carries the risk of damaging the veins, arteries and
nerves on the ventral surfaces of the tongue due to the
suture running through the middle of the tongue.35,51

Another technique involves using two retraction sutures
simultaneously to provide additional stability and ensure
safety.30,51 Both sutures are placed in the anterior third,
with one on the left side and the other on the right side.
These sutures are then pulled concomitantly to orientate
and stabilize the tongue tissue. Recently a novel but atrau-
matic approach has been proposed.35 It combines the use of
nasogastric tube with retraction sutures. The tube is cut into
halves and placed on the dorsal and ventral surface of the
tongue, respectively. The authors claimed that the tube can
serve as a shield between the suture and the tongue; thus, it
can prevent unnecessary trauma to the tongue tissue.

Other surgical tools

Other tools can also be helpful during major and minor oral
surgeries. The dental mirror, as well as several types of
17
surgical retractor can help retract the tongue and cheek.
Choosing the appropriate retractor for the specific surgical
site is essential, as the retractors vary in size and
design.25,51 These instruments are especially useful when
biopsy sites are located in the mouth floor. Cotton rolls can
also be inserted to the lingual sulci to move the tongue
aside and assist in moisture control.25 A mouth gag or a bite
block can be helpful when lesions are localized in the
posterior area of the mouth.

Adson forceps (fine-tip forceps) can also grasp and lift
the specimen during biopsy.56 However, it is crucial to use
the forceps cautiously to avoid tearing, compression, or the
formation of pseudocyst in the specimen.53,55 The specimen
should be handled gently and grasped in an area less critical
for the pathological examination.

It is noteworthy that careful manipulation of the spec-
imen is essential at any stages - before, during, and after
the biopsy surgery - to prevent the production of arti-
facts.54,55 A large amount of infiltrative anesthesia could
result in vacuolation and even separation of the epithelium
from the connective tissue.55 Thermal damage caused by
laser or electric scalpel could lead to tissue cauterization,
making the specimen uninterpretable.58 Excision without
adequate margin not only renders its diagnostic value, but
also increases the risk of recurrence in aggressive patho-
logic lesions. In contrast, artifacts created by the stabiliz-
ing instrument may have a relatively small effect on the
histopathological examination and interpretation.



Figure 5 Retraction of the tongue using a retraction suture. (A) A painful, ulcerative lesion persisted for at least 3 weeks in the
ventral surface of the tongue. (B) Local anesthesia was administered. (C and D) A knot was tied with 4-0 nylon suture. Note that the
use of thin, nylon suture for retraction may result in laceration of the surrounding tissue.
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Conclusion

Soft tissue stabilization can be a challenging process during
oral surgery. It often involves the cooperation of the
operator and the assistants to overcome these challenges
and ensure a successful clinical outcome for the patients.
Fingers, gauzes, chalazion forceps, retraction sutures, etc.
may be helpful in stabilizing the oral tissues. However,
none of these instruments is completely perfect and can
serve in all cases. Clinicians should consider the clinical
characteristics of the oral lesion, the surrounding anatomy,
and their own experience and preference to select an
appropriate tool for the soft tissue stabilization during the
biopsy procedure.
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