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CRYOTHERAPY FOR BASAL CELL SKIN CANCER
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“Kazakh Institute of Oncology and Radiology” JSC, Aimaty, the Republic of Kazakhstan

ABSTRACT

Relevance: Basal cell skin cancer is the most common type of skin cancer, accounting for about 80% of all cases. Given its benign
course, early treatment of basal cell skin cancer (at stages 1 and 2) is an important point. These stages typically have a high cure rate,
and one of the key goals of treatment is to minimize exposure with good cosmetic results.

The study aimed to provide an overview and analysis of cryotherapy as a treatment option for basal cell skin cancer (BCSC),

including assessing its effectiveness and safety.

Methods: The study included patients of 18 years and older, both sexes, with BCSC stage I and 11, who underwent cryotherapy as

the main treatment.

Results: Between 2017 and 2023, the Kazakh Institute of Oncology and Radiology (Almaty, Kazakhstan) performed cryotherapy on

983 patients with BCSC stages I and I1.

Conclusion: Cryotherapy is an effective method for treating BCSC in the early stages of the disease, providing a good cosmetic

result and minimal complications.

Our 983 patients who received cryotherapy had a local response to treatment, manifested by partial or complete disappearance of

the tumor.

Cryotherapy has been successfully used in patients aged 18 years and older, regardless of gender and the presence of concomitant

diseases.

Absolute standardized morbidity and mortality rates were calculated using the world standard (World).
Keywords: basal cell skin cancer, cryotherapy, treatment outcome.

Introduction: Basal cell carcinoma of the skin (BCSC) is
one of the most common malignant skin tumors, represent-
ing a significant medical and social problem. According to
the World Health Organization, BCSC cases are constantly in-
creasing, especially in countries with high ultraviolet radia-
tion levels. In 2022, 3221 new cases of basal cell cancer were
registered in the Republic of Kazakhstan, which is 83% of all
skin tumors [1]. In 2023, the number of cases increased to
3998, i.e., an increase of 19% compared to the previous year.

Given the increasing epidemiological status of skin
cancer and the importance of developing effective treat-
ments, cryotherapy, a procedure based on the use of low
temperatures to destroy tumor cells, is gaining more at-
tention as an alternative treatment for BCSC.

Several methods used currently to treat basal cell car-
cinoma include cryosurgery, classical open surgery, radio-
therapy, photodynamic therapy, and therapy with such
topical medicines as 5-fluorouracil and imiquimod (im-
idazoquinolinone amine, a synthetic immunomodulator
that stimulates the elimination of such cytokines as IFN-al-
pha, IL-6, and TNF-alpha). Each therapeutic or surgical op-
tion has specific indications, side effects, advantages, and
disadvantages [2, 3,4, 5, 6].

We studied data collected between 2017 and 2023 at
the Kazakh Institute of Oncology and Radiology (KazIOR,
Almaty, Kazakhstan), where cryotherapy was performed
on 983 patients with BCSC stages | and Il. This paper pres-

ents the results of a cryotherapy efficacy and safety analy-
sis and its implications for cancer treatment. The collected
data emphasize the possibility of using this method in on-
cological institutions of the Republic of Kazakhstan and its
potential to improve the quality of life of patients.

The study aimed to provide an overview and analysis
of cryotherapy as a treatment option for basal cell skin can-
cer (BCSQ), including assessing its effectiveness and safety.

Materials and methods: In 2017-2023, cryotherapy
was performed at KazIOR for 983 patients with a prelimi-
narily cytologically confirmed diagnosis of BCSC, of which
612 (62%) were women and 371 (38%) were men.

Cryotherapy was conducted using a Cryo-S Electric Il
device (Metrum Cryoflex, Poland) and a probe with a di-
ameter of 5 and 20 mm, depending on the size of the skin
tumor (Figures 1-3). The refrigerant was carbon dioxide
(CO,) at -74 degrees and above. Usually, one cryotherapy
session included 6-12 applications and lasted 15 seconds
to 3 minutes.

Results: From 2017 to 2023, 983 patients underwent
cryotherapy at KazIOR. 934 (95%) of the total number of
patients had basal cell carcinoma of the skin, and 49 (5%)
had metatypical cancer. In the first four years, 43 proce-
dures were performed per year. However, since 2021, there
has been a sharp increase in the number of procedures
performed. It amounted to an increase of up to 83% com-
pared to previous years (Figure 4).
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Figure 1 - Cryo-S Electric Il device (Metrum Cryoflex, Poland) Figure 3 - Probes with a diameter of 5 and 20 mm
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Figure 4 - Distribution of patients who received cryotherapy by years
(absolute number)

From 2017 to 2023, the number of women who re-  51% in all age groups, except for the 50-59 age group,
ceived cryotherapy exceeded the number of men by 25-  where there were 4% more men (Figure 5).
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Figure 5 - Total number of patients who received cryotherapy in 2017-2023 by
gender and age groups (absolute number)
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97% of the patients who received cryotherapy for BCSC
were stage | patients, while 3% were stage Il patients (Fig-
ure 6).

In terms of localization, cryotherapy was performed for
facial skin cancer in 72% of patients, for the scalp in 10.0%,
for the trunk in 7.2%, for the ear in 5.0%, and the rest of lo-
cations in 5.3% of patients (Figure 7). The therapy was per-

formed for the first time in 836 (85%) patients, of whom 43
(4.3%) relapsed after previous surgical interventions and
radiation therapy. Repeated cryotherapy was performed
in 147 (15%) patients. Of these, 30 patients were prescribed
repeated sessions of cryotherapy for relapses after cryo-
therapy, 6 patients were prescribed a course of radiation
therapy, and 5 patients were prescribed surgery.
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Figure 6 — Distribution of patients who received cryotherapy in
2017-2023, depending on the disease stage (absolute number).
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Figure 7 - Distribution of patients depending on the skin tumor location (absolute
number)

As a result of treatment, 69 (7%) patients had a re-
lapse successfully treated with radiation therapy in 6
patients, excision of the skin tumor in 4 patients, and
repeated sessions of cryotherapy in 30 patients.

After cryotherapy, hyperpigmentation was observed
mainly in dark-skinned patients, while skin hypopig-
mentation was recorded in light-skinned patients. In
30% of cases, a hypertrophic scar in the form of a con-
vex stripe occurred. It resolves on its own in 6-8 months.

Data from other studies also confirm that cryother-
apy is efficient at stage | of the disease and delivers
high cure rates and minimal recurrence [7, 8]. Cryosur-
gical procedures showed good results in a study in-

volving 91 patients with T2 and T3 tumors: 82 (94.4%)
out of 86 patients with T2 stage BCSC achieved a cure.
Relapses in 4 patients were also successfully treated.
As for T3 tumors, cryosurgery has only been used in
selected cases for strict indications. One of the five pa-
tients in this group experienced a surgically resolved
recurrence. These findings highlight the need for an
individualized approach to treating more complex
forms of this disease [2].

Below, there are cases of treatment using cryothera-
py performed in our clinic.

Case 1: Patient K, born in 1939, diagnosis: Skin can-
cer in the infraorbital region on the right Stll (T2NoMo),
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cytological conclusion - basal cell carcinoma of the skin
in the infraorbital region on the right. She underwent
2 sessions of cryotherapy with the Cryo-S Electric Il de-
vice at an interval of a month at KazIOR in October-No-
vember 2021 (Figures 8-11).

Case 2: Patient G., born in 1946, diagnosis: Skin can-
cer in the wing of the nose and the bridge of the nose
on the right Stll (T2NoMo), cytological conclusion - bas-
al cell carcinoma of the skin on the nose on the right.
He underwent 4 cryotherapy sessions with the Cryo-S
Electric Il device with a month interval at KazIOR in
2022 (Figures 12, 13).

Figure 8 - Skin tumor in the infraorbital region on the right,
condition before treatment

Figure 9 - Condition in 4 weeks after 1 cryotherapy session

Figure 10 — Condition in 8 weeks after cryotherapy

Figure 11 - Condition in 3 years after cryotherapy

Figure 12 — Skin tumor of the wing and bridge of the nose on
the right, condition before treatment

Discussion:

Main characteristics of the patients

97% were at stage | of the disease, and only 3% were
at stage Il. The peak of the age group was observed in
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the range of 60-79 years; 40% were women, and 21%
were men in this group. Besides, 72% of tumors were lo-
calized on the skin of the face.

A A AT y
Figure 13 — Condition in 2 years after cryotherapy

Safety and complications

After cryotherapy, 80% of patients experienced lo-
calized edema with lymphatic discharge during the first
week. It varied depending on the location of the tumor.
The most common manifestations were blisters on the
neck, limbs, and trunk skin and swelling of half of the
face, eyelids, and auricle. A crust formed in 20% of pa-
tients immediately after the procedure.

A dry crust was formed in the second week after
treatment. It was rejected on its own in 2-3 weeks, leav-
ing an atrophic scar. It isimportant to note that the heal-
ing process proceeded without the need for ointments
and solutions, indicating good tolerability and efficien-
cy of the method. This natural recovery process high-
lights the benefits of cryotherapy as a less invasive ap-
proach to treating basal cell carcinoma of the skin.

Clinical and practical aspects

Cryotherapy is an effective treatment for patients
with stage | and Il BCSC, especially those with comor-
bidities. This method is characterized by accessibility,
low cost, rapid implementation, and good tolerability,
making it the treatment of choice for many patients. In
addition, cryotherapy provides good cosmetic results,
and it is especially important for patients whose tumors
are localized on visible areas of the skin.

Advantages and limitations

Cryotherapy shows good cure results, especially in
Stages | and Il of BCSC, making it a reliable choice for
treatment.

The method is low in trauma, and it reduces the risk
of complications. It allows patients to recover faster and
does not impair the quality of life.

Cryotherapy is a safe procedure, especially for pa-
tients with concomitant diseases, as it avoids serious
surgical interventions and associated risks.

Conclusion As a result of the study of cryotherapy as
a method intended to treat basal cell carcinoma of the
skin in patients with Stages | and Il of the disease, we
came to the following conclusions:

Cryotherapy has shown its high efficiency in the ear-
ly stages of BCSC, providing a good cosmetic result and
minimal complications.

A significant response was expressed regarding the
partial or complete disappearance of tumors in patients
who underwent cryotherapy.

Cryotherapy has been successfully used as the pri-
mary treatment for our cohort of patients with BCSC,
confirming its safety and efficacy.

Our results also show that cryotherapy can be
successfully used in patients aged 18 years and old-
er, regardless of gender and the presence of comor-
bidities.
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AHJIATIIA

BA3AJIBJAI KACYIIAJIBIK TEPI PATUHA KPUOTEPAIIUA
M.A. Tyneyosa'

I«Ka3ak OHKONOrMS aHe paanonorus FuinbiMu-3epTrey MHCTUTYThIn AK, Anmatbl, KasakctaH Pecnybnukacs!

Anvikmama: Baszanwowl scacywanst mepi kamepai iciei mepi kamepai icieiniy ey mapanean mypi 601uin mabuliadsl, 6apaviK Ha20auiapobly
wamamen 80% gypaiiovt. Tepiniy bazanvowl scacywanviy Kamepii icicin epme Kezenoe emoey (1 dcone 2), onvly HCaKcvl a2blMblH ecKepe Omulpbin,
Manwi30bl com boavin mabwiiadvl. byn kezenoep o0emme dHco2apsl emoey Hebli0AMObI2bINA e HcoHe eMOeVOiH He2is2i MaKcammapultbly Oipi Hcax-
Cbl KOCMEMUKANIBIK, HOmudIcenepmen ocep emyoi azaiiny 6oavin madwliaobl.

3epmmeyoin maxcamul — onviy muimoinizi Men Kayincizoiein bazanayovl Koca anzanoa, basanwowl scacyuwansik mepi oovipoin (BCSC) emoey
HYCKACbl peminoe KpUomepanusnol WOy JHcone mauoay.

Aoicmepi: 3epmmeyze nezizei emoey o0ici peminde Kpuomepanusadan emxen exi scvinvicmazol 18 scacman ackan, BKK I scone 11 camvinapuot
bap nayuenmmep KamuiCmol.

Abcontommi cmandapmmanzan aypyuayoblK neH eaim-xHcimim Kepcemxiwimepi onemoix cmanoapmmel (Onemoik) nanoaiana omuipsin
ecenmeoi.

Homuorcenepi: 2017-2023 scvinoap apanvievinoa Kazax ¥immueix onkono2us dcone paouono2usi 2bliblMu-3epmmey uHcmumymeol (Anmamel,
Kaszaxcman) 6azanvoel scacywanvix kapyurnomarsiy (LK) 1 scone I camvicoimen ayvipamoin 983 naykacka kpuomepanus scypizoi.

Kopvimuinowvr: Kpuomepanus - 0y scaKcbl KOCMEMUKAIbIK, HOMUICE JHCOHE ACKbIHYAAPObIl el a3 CAHbIH KAMMAMACHL3 ememil aypyoull epme
resenoepinde BKK emoeyoin muimoi a0ici.

Kpuomepanusoan emxen 983 nayuenmimiz icikmiy iwinapa nemece monvix H#COUbLIYbIMEH KOPIHEMIH emoeyae sHcepeinikmi dxcayan oepoi.

Kpuomepanus sicvinvicoina srcone Kamap scypemin aypynapoviy bonysina Kapamacman 18 scacman ackan naykacmapod commi Ko10ansliobl.

Tyiiindi ce30ep: 6azanvovl deacywansl mepi iciei, Kpuomepanus, emoey HOMUNCeci.

AHHOTANUA

KPUOTEPAIIUSA BASAJIBHOKJIETOYHOI'O PAKA KOKU
. A. Tyneyosa'

AQ «Kasaxckuit Hay4Ho-MccriefoBaTENbCKMIA UHCTUTYT OHKONOTAM U pauonorvy, Anmarsl, Pecnybnuka Kasaxcra

Axkmyanvhocmo: bazanbHokiemounviil pak KOJiCU S8A1eMcs HauboIee 4acmo 6Cmpedaiomumcs munom paKa Kodicu, CoOCmagisis OKoIo
80% ecex cnyuaes. Jleuenue 6a3anbHOKIEMOUHO20 paKa Kodicu Ha pannux cmaousx (I u 2), yuumeieas e2o 0obpokauvecmsennoe medenue,
SAGNACTNCS BUANCHLIM MOMEHMOM. Ha smux cmadusix 00biuno docmueaemcsi blCOKULL NPOYEHM U3Ne4U8aeMOCmuU, U 0OHOU U3 KII0Ye6blX yeaell
JedeHus sA6AAeMC MUHUMUZAYUS B030€UICMBUS C XOPOULUM KOCMEMULECKUM Pe3YIbmamo.

Lens uccneoosanus — npedocmasienue 0630pa u AHAIU3A KPUOMEPANUU 8 Ka4ecmee Menoodd jedeHus 6a3a1bHOKIeMOYH020 PAKA KOJCU
(bKPK), sxarouas oyenky ee s¢pghekmuernocmu u 6e3onacnocmu.

Memoowr: /{15 uccredosanus oviau exaovenvt nayuenmut ¢ I u I cmaousmu BKPK, éospacm om 18 nem u cmapuie, 060ux noniog, Komopwim
nposedena kpuomepanus Kak OCHOBHOU Memoo Jie4eHUs..

Abconomuvie cmanOapmu308antvle noKazamenu 3a001e84eMoCmu U CMEPMHOCHU PACCYUMAHBL C NPUMEHEHUEM MUPOBO2O CIANOApma
(World).

Pesynomamur: B nepuoo ¢ 2017 no 2023 200 ¢ Kasaxckom Hayuonanvnom Hecneoosamenvckom Unemumyme Onxonoeuu u Paduonoeuu
(Anmamet, Kazaxcman) 6vina npogedena kpuomepanus y 983 nayuenmos, cmpadarowux 6azanvHoxiemoynsim pakom (bKPK) I u I cmaouii.

3axntouenue: Kpuomepanus asisemcs s¢ppexmusnvin memooom aevenuss BKPK na pannux cmaousx 3abonesanius, 06ecnevusas xopo-
Wt KOCMemuyeckuil pe3ynoman U MUHUMAILHOE KOTUYECmMB0 OCIONCHEHUL.

V nawux 983 nayuenmos, nonyyuswiux kpuomepanuio, Hab1100ANCA TOKANbHYII OMEEM HA JedeHue, 8blpadXCaWuiics 8 4acmuiHom Uiy
NOTHOM UCHE3HOBEHUU ONYXOTU.

Kpuomepanus ycnewno npumenena y nayuenmos 6 gospacme om 18 iem u cmapuie, He3a8UCUMO OM NOAA U HATUYUS CONYIMCMBYIOUUX
3a601e6anull.

Knrwouegvie cnoga: bazanvrokiemounsiii pak xodcu (BKPK), kpuomepanus, pesynomam je4enus.
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