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1 Abstract
Cryoapplication, a rarely used dental technique, freezes lesional tissues to disrupt them at the cellular level. The technique
iss minimally invasive and suitable for specific mucosal lesions, offering a conservative option for oral pre-cancers. Studies
show that cryotherapy is promising for managing pre-cancerous lesions with few complications. Cryogun and cotton-
swab cryotherapy effectively regress oral leukoplakia lesions. Cryotherapy advantages include bloodless application and
less scarring potential, making it suitable for mucosal alterations. More research is needed to define indications, optimize
use in oral pre-cancers, and address limitations to enhance outcomes compared to alternatives. This paper presents a case
of treating white rough lesions on a 59-year-old female’s oral mucosa using cryoapplication and laser, and reviews their

efficacy in managing oral leukoplakia and pre-cancerous conditions.
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INTRODUCTION

Cryoapplication, a method rarely used in dental practice,
involves the local destruction of lesional tissues by freezing
in situ. This technique can be implemented using either an
‘open’ or a ‘closed’ system, causing disruption at the cellular
level. Lesional tissues undergo destruction primarily through
mechanisms such as disruption of the cell membrane, cellular
dehydration, enzyme and protein damage, cell swelling and
rupture, thermal shock injury to cells, vasculature damage,
and immune-mediated cytotoxicity [1]. Cryotherapy
represents a minimally invasive technique with moderate
complications, suitable for treating specific mucosal lesions
of the buccal cavity [2]. Through careful patient selection,
cryotherapy emerges as a simple, safe, easy, conservative, and
acceptable treatment option for certain benign oral lesions
and oral pre-cancers [1].

Cryotherapy finds application in addressing various oral
pre-cancerous conditions, including oral leukoplakia (OL),
oral verrucous hyperplasia (OVH), oral verrucous carcinoma
(OVC), and oral squamous cell carcinoma (OSCC) [1]. Oral
leukoplakia is among the most prevalent oral pre-cancerous
changes, potentially undergoing malignant transformation in
certain cases [3]. Since many leukoplakias are asymptomatic,
treatment decisions are primarily based on the precancerous
nature of the lesion [3]. Indications for this treatment
modality also include pain management [2].
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There are multiple methods of cryoapplication. The study
by Liu highlights cryogun cryotherapy as effective for oral
leukoplakia [4], while Chuan-Hang Yu explores the use of
cotton-swab cryotherapy (CSC), more commonly used in OL
treatment for skin lesions [5]. Beyond cryotherapy, alternative
non-surgical approaches to OL treatment include vitamin
A and retinoids, bleomycin, mixed tea and beta carotene
[3]. Surgical excision, cryotherapy, electrosurgery, and laser
treatment represent common modalities for the management
of pre-malignant lesions [6].

When treating precancerous lesions in the oral cavity, the
choice between cryotherapy and laser therapy depends on
several factors, including the lesion’s characteristics (as well
as intra-oral localization) and treatment goals. Cryotherapy
is often recommended for smaller, superficial lesions such
as homogeneous leukoplakia. This method is minimally
invasive, cost-effective, and typically results in reduced
post-operative pain and scarring, making it suitable for
patients concerned about recovery. In contrast, laser therapy,
particularly using CO, lasers, is more appropriate for larger
or dysplastic lesions. It offers enhanced precision and better
control over bleeding, which is crucial when dealing with
high-risk areas. Additionally, laser therapy can effectively
minimize recurrence rates in such complex lesions as
erythroplakia. Thus, the decision to use either cryotherapy
or laser treatment should be guided by the specific clinical
scenario and the desired outcomes [3, 7, 8].

The aim of this study is to conduct a literature review
focusing on cryoapplication and laser as a treatment modality
for pre-cancerous alterations in the area of the oral cavity.
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CASE REPORT

A 56-year-old female patient presented to the oral health
specialist due to lesions on her tongue, which had appeared
approximately three months earlier, and persistent dry mouth
symptoms for the past ten months. Clinical examination
revealed wart-like lesions on her tongue and desquamative
inflammation of the oral mucosa. One and a half months
prior, she had visited her family doctor, where a swab
for fungal infection returned negative. The patient has a
medical history of hypertension, type 2 diabetes, and
underwent stent placement for angina ten months ago.
She takes medications such as Acard, Areplex, Metformin,
insulin preparation, Dilzem, Diver, Toluca, Heparegen,
Linefor, Kalipoz, Molsidomine, Agen, and Torvacard, and
is currently participating in a double-blind study in which
she is treated with Siofor and insulin under the supervision
of the Cardiology Clinic. The patient does not smoke or drink
alcohol. At the time of the visit, mouth rinsing with evening
primrose and black cumin oil was recommended, along with
the removal of tongue lesions by a specialist ENT physician.

About one and a half years later, the patient returned to
the Department of Oral Medicine with lesions on the right
maxillary tuberosity. She reported that previous tongue
foci were removed using laser therapy in a private clinic.
Oral examination revealed diffuse white leukoplakia-like
lesions in the right maxillary tuberosity extending to the
cheek mucosa [Fig. 1]. Small and painless foci were also
visible on the mucosa of the left cheek and tongue. A biopsy
was ordered by a specialist in dental surgery, and the patient
was advised to use vitamin mouthwash and oil treatment.
One month later, the patient returned to the Department of
Oral Surgery for a biopsy of exophytic lesions on both sides
of the cheek, and on the right side of the mandibular region.
Following extended diagnostics and cardiology consultation,
a VelScope examination revealed fluorescence [Fig. 2]. A
10 x7 mm mass was detected on the dorsal surface of the
tongue. Six months earlier, the patient underwent a biopsy
elsewhere for viral papilloma-like lesions that confirmed
histopathologically. The histopathological analysis of the
recent tongue lesion biopsy was non-diagnostic. A local
anaesthetic procedure using articaine with adrenaline was
performed for diagnostic excision of the tongue lesion and
mucosal biopsy of the right maxillary. The wound was
sutured in layers and Myzotec applied. After about a month,

|

Figure 1. Leukoplakia-like foci on the right cheek and right maxillary tuberosity

Figure 2. Fluorescence in VelScope examination

the follow-up visit confirmed proper healing of the excision
site, and the histopathological result showed features of
excessive keratinization and parakeratosis. Due to the extent
of the lesions, laser treatment was recommended but declined
by the patient.

After discussing alternative treatments, it was agreed
that if cryotherapy proved ineffective, laser therapy would
be administered at a later stage. The patient consented to
this treatment plan, which allowed for cryotherapy to be
the primary intervention, with laser therapy reserved as a
secondary option in the event of inadequate response. This
approach ensured that patient preferences were respected
while maintaining a flexible treatment strategy to address
potential recurrences.

During the same month, the patient underwent
cryotherapy for leukoplakia-like foci on the right cheek
and right maxillary tuberosity and left cheek under local
anesthesia with lignocaine and noradrenaline [Fig.1]. In
each of the three sessions of cryotherapy application, a spray
probe was used to deliver precisely applications, each lasting
15 seconds. Between each application, a pause was observed
to allow for complete thawing of the treated area before
proceeding with the next cycle. After the procedure, Glimbax
rinses and a follow-up appointment were advised after four
days. After one week, necrotic epithelium characteristics were
observed, followed by healing after seven days and significant
healing after four weeks, reducing epithelial opacity. It was
decided to continue treating the previously untreated areas
with cryotherapy, repeated under local anaesthetic on the
soft and hard palate on the right, the maxillary mass, the
buccal fold, and the toothless mandibular area on the right
[Fig. 3 and 4].
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Figure 3. Status post-cryotherapy treatment after approximately one year after
the first visit applied to leukoplakia-like spots
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Figure 4. Status post-cryotherapy treatment after approximately one year since
the first visit applying to leukoplakia-like spots

One week later, necrotic epithelium was evident at the
freezing site, with mild pain and recession tendencies. At one
month of follow-up, reduced epithelial opacity and scattered
areas of mottled epithelium were observed, requiring adjunct
laser diode treatment on the interdental papillae of teeth 43,
44, and 45, performed two months later. The elexxion claros
laser was configured with specific operational parameters to
optimize efficacy in clinical applications. The laser was set
with a pulse output of 30W, a frequency of 20,000 Hz, and
a pulse duration of 10 ps. This combination achieves a peak
power output of 6.15 W.

The following month, the patient, once more, underwent
the aforementioned procedures due to recurrence of lesions
on the mucous membrane of the cheek and the lower lingual
alveolar. [Fig. 5] The removal of the lesion with a laser resulted

Figure 5. Recurrence of leukoplakia-like changes one month after the last
appointment. Visible changes on the mucous membrane of the cheek and the
mandibular alveolar process from the lingual side

in charring of the mucous membrane of the cheek and the
mandibular alveolar process. The treatment approach was
modified from cryotherapy to laser therapy due to issues
with recurrency. Simultaneously, at the time of the patient’s
initial consultation, oral lesions presented with WHO grade 2
leukoplakia and following several cryotherapy applications to
treat recurrences, the lesions displayed a regression to grade
1 leukoplakia. This progressive reduction in leukoplakia
grading suggests that cryoapplication effectively reduced
the severity of the lesions. The lesion remains under healing
treatment and requires further observation [Fig. 6 and 7].

Figure 6. Status post-laser treatment of the latest lesions in the oral cavity

Figure 7. Status post-laser treatment of the latest lesions in the oral cavity

DISCUSSION AND LITERATURE REVIEW

The patient is taking a range of medications, the side-
effects of which may manifest in the oral cavity with
varying frequencies. For instance, Clopidogrel, found in
the medication Areplex, may cause stomatitis and lichen
planus with very low or unknown frequency. The active
ingredient diltiazem, present in Dilzem, is very rarely
associated with gingival overgrowth after the completion
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of therapy. Regarding active substances such as torasemide
in Diuver, telmisartan in Tolura, and pregabalin in Linefor,
dry mouth is observed infrequently. Amlodipine, in the
drug Agen, infrequently causes dry mouth and very rarely
leads to gingival overgrowth. Atorvastatin in Torvacard,
on the other hand, often causes inflammation of the nasal
and pharyngeal mucosa. The remaining medications taken
by the patient do not have significant side-effects that are
documented in the oral cavity.

It was suspected that exogenous factors, particularly
medications, may contribute to the unusually high
recurrence rate of the lesions. To ensure timely detection and
management of any re-emergence of symptoms, it is essential
that the patient be monitored with follow-up appointments
at least every three months. This monitoring plan allows
for early intervention if recurrence is observed, helping to
tailor treatment adjustments based on lesion behaviour and
potential exogenous influences.

The application of cryotherapy emerges as a promising
approach in treating precancerous lesions within the
oral cavity, serving as an alternative treatment modality.
Several authors emphasize that cryotherapy is a simple, safe,
conservative, and effective method in treating lichenoid
changes of the oral mucosa [4, 5, 9]. Kawczyk-Krupka
et al. compared photodynamic therapy and cryotherapy,
underscoring their potential as alternative methods for
the traditional surgical treatment of oral leukoplakia.
Furthermore, the study indicated that cryotherapy is slightly
more effective than photodynamic therapy [10]. The main
advantages of cryotherapy are its bloodless application,
ability to alleviate pain, and the potential for gentle scar
formation in mucosal changes [11].

Chen Q et al. refer to a comparative study which
suggests that cryotherapy with a cryogun requires fewer
mean treatments than cotton-swab cryotherapy to achieve
complete regression of oral leukoplakia lesions. Complete
regression was achieved in all 60 oral leukoplakia lesions
after cryotherapy using a cryogun, with a significantly lower
mean number of treatments (3.1 £ 1.3) compared to cotton-
swab cryotherapy (mean number of treatments, 6.3 + 3.8)
[12]. Furthermore, Chen et al. showed the findings from a
retrospective study on cryosurgery which encompassed 72
cases of oral leukoplakia and adjacent smoking-induced
melanosis lesions located on the buccal mucosa. Over a mean
follow-up period of 18 months (ranging from 3 — 41 months),
no instances were observed of malignant transformation in
the treated lesions. Notably, the study included eight cases
(11.1%) with high-grade dysplasia (seven moderate, one
severe), suggesting the need for cautious interpretation due
to the relatively short follow-up period and the absence of
final clinical endpoints in a subset of lesions [4].

Ashutosh et al. studied 60 patients with oral potentially
malignant disorders, such as oral lichen planus, homogeneous
leukoplakia, non-homogenousleukoplakiaand erythroplakia,
in which four different surgical approaches were employed:
cryosurgery, conventional scalpel procedures, diode laser
surgery, and CO2 laser surgery. In summary, the study
findings suggested that cryotherapy may yield more favourable
clinically significant outcomes compared to laser therapy
[11]. However, following cryosurgery for lesion removal,
recurrence can also be quite frequently observed [13].

Observations from a study by Natekar et al. indicate the
effectiveness of all three surgical modalities, including

cryotherapy, in treating oral leukoplakia lesions. However,
laser therapy (CO2 and diode) appeared to offer better
clinically significant results than cryotherapy [10].

Based on the case of the 56-year-old female patient, it is
also worth considering the effectiveness of cryotherapy and
laser use, although challenging to compare clinically due to
the patient having undergone both methods.

CONCLUSIONS

Cryotherapy, although rarely used in dental practice,
emerges as a viable option to treat specific mucosal lesions
and pre-cancers of the buccal cavity, and shows similar
efficacy relative to other modalities such as photodynamic
therapy and laser therapy. Despite some limitations and
disappointing outcomes in certain cases, cryotherapy offers
such advantages as bloodless application and the potential
for scar formation, making it a valuable tool in managing
mucosal changes, especially superficial ones.

Through various studies, cryogun cryotherapy and
cotton-swab cryotherapy have demonstrated effectiveness in
achieving complete regression of oral leukoplakia lesions, with
cryogun cryotherapy showing particular promise in requiring
fewer treatments for regression. Additionally, cryotherapy has
shown positive outcomes in treating pre-cancerous lesions
without malignant transformations or severe complications,
thus providing an alternative to traditional surgical methods.
Both modalities, cryoapplication and laser, are valuable tools
in treating oral pre-cancers, and their complementary use can
optimize outcomes. Further research and clinical trials are
necessary to establish precise indications and optimize the
use of these methods in the treatment of oral pre-cancerous
conditions.
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