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Резюме
UVB терапия считается относительно безопасным способом лечения кожных заболеваний с  аутоиммунным компонентом в  раз-
витии в  сравнении с  медикаментозными методами, включая ПУВА терапию. Это обусловлено малой глубиной проникновения 
лучей данного диапазона длин волн в  кожный покров, что обеспечивает сугубо локальное воздействие на  организм человека. 
Эксимерные лампы являются альтернативой дорогостоящему эксимерному лазеру при фототерапии псориаза и витилиго. Однако 
для эффективной фототерапии с использованием UVB ламп необходимо учитывать расстояние от излучателя до кожи пациента. 
В данной работе сообщается о лечении больных с использованием эксимерной лампы, блок управления которой снабжён опти-
ческой системой контроля дозы ультрафиолетового излучения, что позволяет автоматически производить расчёт времени сеанса 
для заданной UVB дозы. В статье приведено описание результатов фотолечения с использованием эксимерной лампы нескольких 
случаев псориаза, витилиго и других форм дерматитов с хорошим терапевтическим и косметическим эффектом. При использова-
нии эксимерной лампы не установлено ни одного случая обострения дерматологических заболеваний.
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Abstract
Intermediate ultraviolet (UVB) therapy is considered a relatively safe method of treating skin diseases with an autoimmune component in devel-
opment compared to medical drug methods, including PUVA therapy. This is due to the small depth of penetration of the rays of this wavelength 
range into skin, which provides a purely local effect on the human body. Excimer lamps are an alternative to the expensive excimer laser for pho-
totherapy of psoriasis or vitiligo. However, for effective phototherapy using UVB lamps, the distance from an emitter to a patient’s skin must be 
considered. In this paper, we report on treatment of patients using an excimer lamp, the control unit of which is equipped with an optical system 
for controlling of ultraviolet radiation dose, which allows automatically calculating the time for a set UVB dose. The article describes the results of 
phototherapy using an excimer lamp of several cases of psoriasis, vitiligo and other forms of dermatitis with a good therapeutic and cosmetic ef-
fect. When using an excimer lamp, not a single case of exacerbation of dermatological diseases was established.
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Introduction
In modern medicine, drug-based immunocorrection 

drugs are traditionally used for the complex treatment 
of immune  system-related dermatological diseases and 
for the prevention of their recurrence. The chronic persis-
tent nature of dermatoses with an immune component in 
pathogenesis requires long-term use of this group of drugs. 
However, taking into account the need for their lifelong use, 
there is a high risk of developing a wide range of side ef-
fects, as well as the tolerance syndrome to the drug [1], so 
today UV physiotherapy of skin diseases is considered the 
safest and most popular method of treating various forms 
of psoriasis [2], vitiligo [3] and other forms of dermatoses.

Experimental studies conducted in the early 80’s of 
the last century showed high efficiency of phototherapy 
with the use of UVB irradiation (280-315 nm range) [4]. 
It has been proved that rays with a wavelength of more 
than 315 nm (UVA) are ineffective in the treatment of 
psoriasis, and short-wave radiation of the UVC range 
causes mutations and is carcinogenic, since it is within 
the absorption bands of DNA and RNA [5]. UVB therapy 
is a relatively safe treatment method due to the minimal 
impact of radiation on the human body. The rays of this 
wavelength range are completely dispersed in the epi-
dermis [6], initiating photobiological reactions that con-
tribute to the improvement of the skin [7].

Along with the spectral composition of the ultraviolet 
radiation, an important parameter in the process of pho-
totherapy, which has a significant impact on the effective-
ness of treatment, is the level of the ultraviolet dose when 
irradiating the patient’s skin [8]. It is believed that the opti-
mal effectiveness and safety of phototherapy in the treat-
ment of psoriasis and/or vitiligo is achieved with the value 
of the minimum erythema dose (MED), which reflects the 
level of the patient’s skin sensitivity to UVB radiation. A 
well-known technique for the determination of a patient’s 
MED is used, which was described by P. Asawanonda et 
al. [8]. With a UVB dose below MED, phototherapy may be 
ineffective, and irradiation of the skin with a dose higher 
than MED will lead to a burn of the patient’s skin, which 
may provoke an exacerbation of the disease [9].

Excimer lasers, which can generate coherent and 
directed radiation at a wavelength of 308 nm, are of-
ten used as a source of UVB radiation. Laser radiation 
produced by the decomposition of an exciplex XeCl* 
molecule has stable spectral and energy characteristics 
and is easily dosed, which makes excimer lasers a tradi-
tional choice for dermatological applications [10]. The 
disadvantages of the XeCl laser include the large size 
and weight of the device, the small area of the radiating 
surface, the need for maintenance, and the high cost of 
installation; in addition, the gas mixture used in the laser 
contains a hazardous dose of chlorine.

Phototherapy of large areas affected with dermal 
diseases is often provided with low-pressure fluorescent 

mercury lamps, which emit narrow-band ultraviolet with 
a band peak of about 311 nm. The configuration of UVB 
emitters based on such lamps is diverse: from portable 
lamps for home use to UV booths. However, mercury 
UVB lamps are characterized by a strong dependence of 
the radiation intensity on the temperature of the walls 
of the quartz envelope and a significant decrease in the 
radiation power over their relatively short service life (no 
more than 1,500 hours) [11], which significantly affects 
the accuracy of calculating the UVB dose with the use of 
these lamps.

The gas mixture of excimer lamps does not contain 
metal vapors, so the temperature of the flask walls of 
such lamps has little effect on their radiation power [12], 
and the use of an electrodeless system [13] of an excimer 
lamp can provide a service life of more than 8,000 hours 
[14]. Thus, excimer lamps do not need warming up be-
fore use and provide highly stable ultraviolet radiation.

Unfortunately, the use of semiconductor LEDs devel-
oped for UVB phototherapy (UVB LED) is not widespread, 
because there are problems with a rapid decline of the 
power of such LEDs, which reduces the efficiency of the 
semiconductor device [15].

Unlike lasers, all lamps developed for UVB therapy are 
characterized by a significant decrease in the intensity of 
radiation when the distance from the emitter to the ir-
radiated surface increases, and for the calculation of the 
UVB dose received by the patient during a phototherapy 
session, it is necessary to take into account the distance 
to the patient’s skin. It is obvious that the accuracy of dis-
tance measurement and the constancy of the distance 
will determine the actual UVB dose and the effectiveness 
of treatment in general. 

Materials and methods
91 patients with the winter form of vulgar (plaque) 

psoriasis were treated, including 24 patients with I - III 
Fitzpatrick skin phototypes, 55 with vitiligo, and 12 with 
atopic dermatitis. Before the treatment, informed con-
sent was obtained from the patients. 

All patients were treated with an excimer lamp [16] 
developed in the Optical Radiation Laboratory of Im-
manuel  Kant  Baltic  Federal  University, where two XeCl 
emitters based on a barrier discharge were used as a 
source of UVB rays [17]. A distinctive feature of this de-
vice is the possibility of complete automatic no-touch 
control of the level of UV radiation dose received by the 
patient.

Results
The results of treatment of patients with psoriasis
The group of patients with psoriasis included 24 pa-

tients: 13 (54.2%) men and 11 (44.8%) women. The aver-
age age of patients was 34 (ranging from 21 to 48 years). 
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The duration of psoriasis from its onset was from 1 to 19 
years. All patients were treated on an outpatient basis in 
accordance with the described method. The initial UVB 
dose was from 0.1 to 0.3 J/cm2. The course of treatment 
included 12 sessions held at regular intervals 3 times a 
week: Monday, Wednesday, Friday or Tuesday, Thursday, 
Saturday. Each subsequent dose of the therapy session 
was increased by 0.1J/cm2, which brought the final radia-
tion dose within the range of 1.2-1.4 J/cm2. Positive re-
sults in the form of plaques flattening and decreased in-
flammation activity were observed from the 6th session 
of the therapy. A persistent effect, expressed in maintain-
ing the institutional stage of psoriasis, was persistent in 
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Рис. 1. Очаг псориаза на правой сгибательной вну‑
тренней поверхности верхней конечности:

a – до лечения;
b – после 6‑го сеанса фототерапии

Fig. 1. Right bending inner surface of an upper limb:
a – before the treatment;
b – after the 6th session of phototherapy

a b

all patients over the 8 months of the follow-up after the 
completion of therapy.

Clinical observation # 1. Male, 54 y. o. Diagnosis: plaque 
psoriasis. The PASI value before the start of therapy was 
18 (Fig. 1a). After the final session of excimer lamp ther-
apy, the patient had a clinical decrease in erythema, the 
plaques flattened, and the peeling on their surface was 
resolved (Fig. 1b). The PASI index was found to be 8. Ob-
servation of the patient for the next 6 months showed no 
signs of relapsing psoriasis: slight dyschromia persisted 
in the former areas of rash.

Clinical observation # 2. Male, 48 y. o. Diagnosis: 
plaque psoriasis, extensive, advanced stage. Disease his-
tory: he has been suffering from psoriasis for 20 years, 
and for a long time, he was treated with narrow-band 
phototherapy on a UV 1000 KL unit (Herbert Waldmann 
GmbH & Co, Germany) at a wavelength of 311 nm, which 
gave a temporary effect. He received treatment with 
Apremilast for 1 year, without any improvement. Clinical 
findings: the process is widespread, the skin of the lower 
extremities and the lower leg area features multiple flat 
papular elements of pinkish-red color, ranging in size 
from a pinhead to a small coin, infiltrated, dense, rising 
above the level of healthy skin, prone to coalescence and 
peripheral growth, grouped in plaques (Fig. 2a). Papules 
are covered with abundant easily separated scales of sil-
very-white color. The isomorphic reaction and the triad 
of psoriatic clinical sings are positive.

After the final series of excimer lamp therapy ses-
sions, the patient had significantly flatter plaques, and 
the peeling on their surface was resolved (Fig. 2b).

Fig. 3 shows the results of the ultrasound examination 
of the patient’s psoriatic plaque before treatment and 1 
month after its start. The studies were performed with 

Рис. 2. Очаг псориаза на левой наружной поверхности верхней конечности:
a – до лечения;
b – после 12‑го сеанса фототерапии

 Fig. 2. Left outer surface of the upper limb:
a – before the treatment;
b – after the 12th session of phototherapy

a b
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Рис. 3. Данные ультразвукового исследования псориатической бляшки:
a – до лечения;
b – спустя 1 мес после начала лечения

 Fig. 3. Left outer surface of the upper limb:
a – before the treatment;
b – a month after the start of the treatment

a b

DUB SkinScanner unit (Taberna pro medicum GmbH, 
Germany).

The results of treatment of patients with vitiligo
The second group of patients included in the study 

was represented by 55 patients with vitiligo, including 
28 (51%) men and 27 (49%) women. The average age of 
patients was 33 (ranging from 14 to 62). The duration of 
the disease was from 8 months to 12 years. All patients 
received treatment on an outpatient basis. Sessions 
were held 3 times a week with a minimum, individually 
set irradiation exposure. The initial UVB dose was 0.2 to 
0.5 J/cm2. The dose of each subsequent therapy session 
was increased by 0.1 J/cm2, so that the dose of the fi-
nal irradiation session was within the range of 1.7-2.0 
J/cm2. The total number of sessions was individual and 
did not exceed 16. The sessions were held at regular in-
tervals 3 times a week: Monday, Wednesday, Friday or 
Tuesday, Thursday, Saturday. In the majority of the pa-
tients, active repigmentation of vitiligo foci began from 
the 4th session. Further monitoring of patients with vit-
iligo showed a persistent positive effect that remained 
for 12 months. 

Clinical observation # 3. Woman, 45 y. o. Diagnosis: vit-
iligo. Disease history: the patient has had it for 20 years. 
She did not receive any treatment. Clinical findings: 
on the skin of the upper and lower extremities; on the 
forearms and shins, there are multiple milky-white de-
pigmented spots of irregular shape with clear borders, 
prone to peripheral growth and coalescence.

After the completion of the series of UVB therapy ses-
sions with an excimer lamp, the patient had a significant 
clinical repigmentation of the lesions.

The results of treatment of patients with atopic dermatitis
The third follow-up group consisted of 12 patients 

with atopic dermatitis, including 5 (42%) men and 7 
(58%) women. The average age of the patients was 17 
years old (ranging from 12 to 26). The duration of the 
disease ranged from 1 year to 26 years. The initial UVB 
dose for patients with atopic dermatitis was from 0.1 to 
0.2 J/cm2. Patients received 10 therapy sessions, which 
were conducted at equal intervals 3 times a week: Mon-
day, Wednesday, Friday or Tuesday, Thursday, Saturday. 
Each subsequent dose of therapy was increased by 0.1 J/
cm2, so that the dose of the last session of irradiation was 
at a dose of 1.0 - 1.1 J/cm2. A positive effect in the form 
of smoothing of lichenized foci was observed from the 
fourth or fifth irradiation sessions. The follow-up of the 
patients for a year after the completion of therapy did 
not reveal episodes of exacerbation of dermatosis.

Clinical observation # 4. Girl, 13 y. o. Diagnosis: atopic 
dermatitis in the exacerbation phase. History of the dis-
ease: atopic dermatitis from early childhood, exacerba-
tions twice a year in autumn and spring. The last exacer-
bation was within 1.5 months. Clinical findings: the pro-
cess is widespread, involving the skin of the face, neck, 
upper and lower extremities, and the corpus, there are 
multiple erythematous and erythematous/papular foci 
of red color with fuzzy borders, symmetrical, prone to 
coalescence. Against the background of erythema, there 
are erosions covered with serous crusts (Fig. 5a). There 
are pronounced manifestations of lichenification (the 
skin is rough to the touch, thickened, flaky, the skin pat-
tern is exaggerated). Multiple excoriations are observed. 
The dermographism in the foci is white.

The result of treatment: the inflammatory process 
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stopped, reducing peeling, itching, dryness of the skin 
(Fig. 5b).

Conclusion
The use of a device that automatically monitors the 

level of UV radiation dose received by the patient makes 
UVB therapy of patients with autoimmune skin diseases 
safe and effective. We have not found any cases of exac-

Рис. 4. Очаги витилиго на голенях:
a – до лечения;
b – после 15‑го сеанса фототерапии

Fig. 4. Lower legs of a patient:
a – before the treatment;
b – after the 15th session of phototherapy

Рис. 5. Атопический дерматит на сгибательной стороне 
локтевого сустава:

a – до лечения;
b – после 10‑го сеанса фототерапии

Fig. 5.  Bending side of an elbow joint:
a – before the treatment;
b – after the 10th session of phototherapy

a ab b

erbation of dermatological diseases after the use of the 
method.

The short interval of the procedure (from 10 seconds 
to several minutes) allows the device to be actively used 
in outpatient settings on a large number of patients, and 
makes the use of an excimer lamp equipped with a UVB 
dose control system a highly cost-effective method, tak-
ing into account the cost of the procedure.

ЛИТЕРАТУРА
1. Griffiths C.E.M., van de Kerkhof P., Czarnecka-Operacz M. Psoriasis 

and atopic dermatitis//Dermatol Ther (Heidelb).– 2017.– Vol. 7, 
Suppl. 1.– P. 31–41. doi: 10.1007/s13555–016–0167–9

2. Abrouk M., Levin E., Brodsky M., et al. Excimer laser for the treatment 
of psoriasis: safety, efficacy, and patient acceptability//Psoriasis 
(Auckl).– 2016.– Vol. 6.– P. 165–173. doi: 10.2147/PTT.S105047

3. Chahar Y.S., Singh P.K., Sonkar  V.K., et al. Impact on quality of 
life in vitiligo patients treated with narrowband ultraviolet B pho-
totherapy//Indian J. Dermatol.– 2018.– Vol. 63 (5_).– P. 399–402. 
doi: 10.4103/ijd.IJD_121_17

4. Parrish J.A., Jaencke K.E. Action spectrum for phototherapy of 
psoriasis//J. Invest. Dermatol.– 1981.– Vol. 76.– P. 359–62.

5. Weatherhead S.C., Farr P.M, Reynolds N.J. Spectral effects of UV 
on psoriasis//Photochem. Photobiol. Sci.– 2013.– Vol. 12 (1).– P. 
47–53. doi: 10.1039/c2pp25116g

6. Meinhardt M., Krebs R., Anders A., et al. Wavelength-dependent 
penetration depths of ultraviolet radiation  in human skin//J. of 
Biomedical Opt.– 2008.– Vol. 13 (4).– P. 044030. doi: 10.1117/1.2957970

7. Reich A., Medrek K. Effects of narrow band UVB (311  nm) irra-
diation on epidermal cells//Int.J. Mol. Sci.– 2013.– Vol. 14 (4).– P. 
8456–8466. doi: 10.3390/ijms14048456

8. Heckman C.J., Chandler R., Kloss J.D., et al. Minimal erythema 
dose (MED) testing//J. Visualized Exp.– 2013. Vol. 75.– P. 50175. 
doi: 10.3791/50175

REFERENCES
1. Griffiths C.E.M., van de Kerkhof P., Czarnecka-Operacz M. Psoriasis 

and atopic dermatitis, Dermatol Ther (Heidelb), 2017, vol. 7, suppl. 
1, pp. 31–41. doi: 10.1007/s13555–016–0167–9

2. Abrouk M., Levin E., Brodsky M., Gandy J.R., Nakamura M., 
Zhu T.H., Farahnik B., Koo J., Bhutani T. Excimer laser for the 
treatment of psoriasis: safety, efficacy, and patient acceptabil-
ity, Psoriasis (Auckl), 2016, vol. 6, pp. 165–173. doi: 10.2147/PTT.
S105047

3. Chahar Y.S., Singh P.K., Sonkar  V.K., Rajani  I., Adil M. Impact on 
quality of life in vitiligo patients treated with narrowband ultra-
violet B phototherapy, Indian J. Dermatol, 2018, vol. 63 (5), pp. 
399–402. doi: 10.4103/ijd.IJD_121_17

4. Parrish J.A., Jaencke K.E. Action spectrum for phototherapy of 
psoriasis, J. Invest. Dermatol, 1981, vol. 76, pp. 359–62.

5. Weatherhead S.C., Farr P.M, Reynolds N.J. Spectral effects of UV 
on psoriasis, Photochem. Photobiol. Sci., 2013, vol. 12 (1), pp. 47–53. 
doi: 10.1039/c2pp25116g

6. Meinhardt M., Krebs R., Anders A., Heinrich U., 
Tronnier H. Wavelength-dependent penetration depths of ultravio-
let radiation in human skin, J. of Biomedical Opt, 2008, vol. 13 (4), pp. 
044030. doi: 10.1117/1.2957970

7. Reich A., Medrek K. Effects of narrow band UVB (311 nm) irradia-
tion on epidermal cells, Int.J. Mol. Sci., 2013, vol. 14 (4), pp. 8456–
8466. doi: 10.3390/ijms14048456

Schitz D.V., Torshina I.E., Nekrasova N.V., Busko T.M.
Experience of using an excimer lamp equipped with uvb dose control system in dermatology



BIOMEDICAL PHOTONICS    Т. 9, № 1/2020
26

O
R

IG
IN

A
L 

A
R

TI
C

LE
S

9. Asawanonda P., Anderson R.R., Chang Y., Taylor C.R. 308-nm 
excimer laser for the treatment of psoriasis: a dose-response 
study//Arch Dermatol.– 2000.– Vol. 136 (5).– P. 619–24. doi: 
10.1001/archderm.136.5.619

10. Zhang P., Wu M.X. A clinical review of phototherapy for pso-
riasis//Lasers Med. Sci.– 2018.– Vol. 33 (1).– P. 173–80. doi: 
10.1007/s10103–017–2360–1

11. Effective Light Therapy for Photobiology and Phototherapy. 
Available at: https://www.proflamps.ru/datasheets/PHILIPSUVB.
pdf (accessed 26.02.2020)

12. Lomaev M.I., Skakun  V.S., Sosnin E.A., et al. Excilamps: 
efficient sources of spontaneous UV and  VUV radia-
tion//Physics-Uspekhi.– 2003.– Vol. 46 (2).– P. 193–210. doi: 
10.1070/PU2003v046n02ABEH001308

13. Erofeev M.V., Schitz D.V., Skakun  V.S., et al. Compact dielectric 
barrier discharge excilamps//Physica Scripta.– 2010.– Vol. 82 (4).– 
P. 045403. doi: 10.1088/0031–8949/82/04/045403

14. Sosnin E.A., Avdeev S.M., Тarasenko  V.F., et al. KrCl barrier-
discharge excilamps: energy characteristics and applications 
(review)//Instr. and Exp. Techniq.– 2015.– Vol. 58 (3).– P. 309–18. 
doi:10.7868/S003281621503012X

15. Khan M.A., Maeda N., Jo M., et al. 13  mW operation of a 295–
310 nm AlGaN UV-B LED with a p-AlGaN transparent contact layer 
for real world applications//J. of Mat. Chem. С.– 2018.– Vol. 7 (1).– 
P. 143–52. doi: 10.1039/C8TC03825B

16. Schitz D., Ivankov A., Pismennyi  V. Excimer Lamp for 
Dermatology//IOP Conf. Series: Journal of Physics: Conf. Series.– 
2019.– Vol. 1172.– 012052.

17. Lomaev M.I., Sosnin E.A., Tarasenko V.F., et al. Capacity and barrier 
discharge excilamps and their applications (review)//Instruments 
and Experimental Techniques.– 2006.– Vol. 49, No. 5.– P. 595–616.

8. Heckman C.J., Chandler R., Kloss J.D., Benson A., Rooney D., 
Munshi T., Darlow S.D., Perlis C., Manne S.L., Oslin D.W. Minimal 
erythema dose (MED) testing, J. Visualized Exp., 2013, vol. 75, pp. 
50175. doi: 10.3791/50175

9. Asawanonda P., Anderson R.R., Chang Y., Taylor C.R. 308-nm ex-
cimer laser for the treatment of psoriasis: a dose-response study, 
Arch Dermatol, 2000, vol. 136 (5), pp. 619–24. doi: 10.1001/arch-
derm.136.5.619

10. Zhang P., Wu M.X. A clinical review of phototherapy for psoriasis, 
Lasers Med. Sci., 2018, vol. 33 (1), pp. 173–80. doi: 10.1007/s10103–
017–2360–1

11. Effective Light Therapy for Photobiology and Phototherapy. 
Available at: https://www.proflamps.ru/datasheets/PHILIPSUVB.
pdf (accessed 26.02.2020)

12. Lomaev M.I., Skakun V.S., Sosnin E.A., Tarasenko V.F., Sсhitz D.V., 
Erofeev M.V. Excilamps: efficient sources of spontaneous UV 
and VUV radiation, Physics-Uspekhi, 2003, vol. 46 (2), pp. 193–210. 
doi: 10.1070/PU2003v046n02ABEH001308

13. Erofeev M.V., Schitz D.V., Skakun  V.S., Sosnin E.A., 
Tarasenko  V.F. Compact dielectric barrier discharge excilamps, 
Physica Scripta, 2010, vol. 82 (4), pp. 045403. doi: 10.1088/0031–
8949/82/04/045403

14. Sosnin E.A., Avdeev S.M., Тarasenko  V.F., Skakun  V.S., 
Schitz D.V. KrCl barrier-discharge excilamps: energy characteris-
tics and applications (review), Instr. and Exp. Techniq., 2015, vol. 58 
(3), pp. 309–18. doi:10.7868/S003281621503012X

15. Khan M.A., Maeda N., Jo M., Akamatsu Y., Tanabe R., Yamada Y., 
Hirayama H. 13  mW operation of a 295–310  nm AlGaN UV-B 
LED with a p-AlGaN transparent contact layer for real world 
applications, J. of Mat. Chem.С., 2018, vol. 7 (1), pp. 143–52. doi: 
10.1039/C8TC03825B

16. Schitz D., Ivankov A., Pismennyi V. Excimer Lamp for Dermatology, 
IOP Conf. Series: Journal of Physics: Conf. Series, 2019, vol. 1172, 
012052.

17. Lomaev M.I., Sosnin E.A., Tarasenko V.F., Schitz D.V., Skakun V.S., 
Erofeev M.V., Lisenko A.A. Capacity and barrier discharge 
excilamps and their applications (review), Instruments and 
Experimental Techniques, 2006, vol. 49, no. 5, pp. 595–616..

Schitz D.V., Torshina I.E., Nekrasova N.V., Busko T.M.
Experience of using an excimer lamp equipped with uvb dose control system in dermatology


