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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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НАУКА

SURGICAL STRATEGY FOR LARGE EXTRACEREBRAL SUBTENTORIAL TUMORS

Palamar O., Huk A., Okonskyi D., Teslenko D., Aksyonov R.

Romodanov Neurosurgery Institute, Department of Endoscopic and Craniofacial Neurosurgery, Kyiv, Ukraine

Extracerebral subtentorial tumors make up to 20% of all intra-
cranial neoplasms. The most common among them are vestibu-
lar schwannomas and meningiomas [6].

Many patients seek a nurosurgery at the stage when the tu-
mors are large (larger than 3 cm in diameter) and this is in spite 
of morden methods of neuroimaging [7]. Uppon admision the 
patients condition quiet complicated difficult partly due tumor 
size, partly due CSF blockage [10].

Under these conditions, radical surgery over large subtentorial 
tumors is associated with a high risk of postoperative complica-
tions [13]. Despite siagnificant development of imaging tech-
nology, intraoperative monitoring, and microsurgical treatment, 
problems one of tottal and safe large subtentorial tumors removal 
remain unsolved. The most critical problem relating to large tumors 
of this localization is postoperative edema [5,15]. Also brainstem 
ischemic stroke is not rare and this would partly due to the tumors 
overgrowthing the vertebral and basilar arteries [9].

Material and methods. Retrospective analysis of 59 patients 
with large (more than 3 cm) tumors to the posterior cranial fossa 
operated over 2015-2019 yy. 

Tumors localization: Most of the cases presented with subten-
torial meningioma patients - 23 cases (39% of the total).

Petroclival meningiomas were most observed among of them in 
13 cases (22% of the total); Foramen magnum meningiomas oc-
curred in 5 patients (8.5% of the total), the same number of pa-
tients had tentorium meningiomas - 5 patients (8.5%); The second 
group, by the number of observations, were patients with vestibular 
schwannomas - 22 (37.2% of the total group with large subtentorial 
tumor patients). Clival chordomas were observed in 6 cases (10.2% 
of the total). Posterior fossa cholesteatomas - 3 patients (5.1%); 
foramen jugular schwannomas (3 patients) were uncommon and 
occurred in only 5.1% of the total number of patients with large 
posterior fossa tumors. The smallest number of patients occurred 
with large paragangliomas and was 3.4% (2 cases) of the total. 

Tumor size was important in managin of the patients and 
planning the surgical strategy. The average size tumors. Average 
size of vestibular schwannomas were 3.3 cm (with a maximum 
size of 5.5 cm). Petroclival meningiomas was on average 3.1 cm 

in diameter (with a maximum size of 4.9 cm). At the same time 
the foramen magnum meningiomas were slightly smaller, their 
average size were 3.2 cm and the maximum size was 3.9 cm. 
Tentorium meningiomas were the largest in their histological 
group and reached on average 3.6 cm, with the maximum size of 
5.2 cm. Even larger in size there were the clival chordomas with 
the posterior cranial fossa spread. Their average size reached 4.5 
cm, with the maximum size as high as 7.8 cm. The average size 
of the foramen jugular schwannomas were 3.1 cm, and the maxi-
mum were 5.0 cm. The maximum size of the paragangliomas 
were 3.9 cm, the average were 3.3 cm. Posterior cranial fossa 
cholesteatomas - 3.3 cm (maximum - 4.5 cm).

Results and discussion. Large benign extracerebral tumors 
have slow growth and long time stay asymptomatic. This leads 
to brain stem compression and excessive tumor vascularization. 
The main point of the surgery is the safely while maintaining 
radicality tumor removal. For example, the number of neuro-
logical complications in patients with petroclival meningiomas 
can reach up to 41%, while their quality of life postoperatively 
decrease from 80 to 70 points by Karnofski scale [12].

The combination of approaches make it possible to decreases 
at the very early stage the intracranial pressure [3]. This would 
give a possibility to perform tumor dissection, critical vascu-
lar structures dissection on the relax brain decrease intracranial 
pressure. Having riched decrease in intracranial brain pressure, 
thus decreasing at the early clean operative field makes it re-
markably decrease complications while doing dissection espe-
cially brain sterm, critical vascular and nerve dissection. Tumor 
debulking at the first stage using different surgical approaches 
thus achieving subtentorial decompression make it possible to 
early visualize vertebrobasilar arteries with their branches. Whit 
this in mind preventing any injury to them. 

Also combination of approaches at a time over giant subtento-
rial tumors removal prevents and decreases the risk of postoper-
ative complications such as meningitis (no intraoperative trauma 
to the cerebellum), strokes (subtentorial vessles clearly seen at 
the tumor early debulking) [11]. Surgery strage depending relat-
ing to tumor location (Table 1).

Table 1. Surgical approaches to large subtentorial tumors
Surgical approach Number of operations Pathology

Suboccipital retrosigmoid approach 37 
(in combination with presigmoid approach 4)

37
4

Vestibular schwannomas (22)
Petroclival meningiomas (8)
Tentorium meningiomas (5)

Posterior cranial fossa cholesteatomas (3)
Paragangliomas (2)

Foramen magnum meningiomas (1)

Endoscopic endonasal transclival approach 9 Petroclival meningiomas (5)
Clival chordomas (4)

Endoscopic transoral transclival approach 2 Clival chordomas (2)

Far lateral approach 7 Foramen magnum meningiomas (4)
Foramen jugular schwannomas (3) 
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Suboccipital retrosigmoid approach – 37 cases (in com-
bination with presigmoid approach – 4 cases). Considering 
that posterior cranial fossa tumors can reach large size thus 
causing intracranial pressure. Retrosigmoid approach used 
along may cause trauma to the cerebellum and brain sterm 
[4]. Tractions applied to the cerebellum during access to the 
tumor may be damaging cerebellum, which is manifested in 
postoperative edema or even intracerebellum hemorrhage. To 
avoid this in 4 cases (where was especially large subtento-
rial tumors) we did presigmoid approach to debulking tumor. 
Presigmoid approach would give us direct exposure of a 
large petroclival tumor or vestibular schwannoma immedi-

ate debulking does achiving decompression and decrease a 
subtentorial pressure. We would further procced it retrosig-
moid approach at the one would give better tumor dissection 
especially this dissection would ready be done on relaxed 
cerebellum. This is particularly important for petroclival me-
ningioma, their consistency expect to be solid. (Fig. 1). 

 For less solid tumors (like vestibular schwannomas) it may be 
used retrosigmoid approach along expectine tumor is sucktible 
at very early stage. Still in tumor debulking is on the top of the 
page as it is only decreasing intracranial subtentorial pressure 
may give posibility to perfom save tumor dissection (expecial 
critical structures and brain stem (Fig. 2).

 

Fig. 2. Vestibular schwannoma, 47x62x41mm (MRI preop - Fig. 2A, B, C). 
Retrosigmoid approach, total tumor removal (CT oafter op - Fig. 2D, E, F)

Fig. 1. Petroclival meningioma, 44х30х42 mm (MRI preop - Fig. 1А). 
Retrosigmoid approach in combination with presigmoid approach (Fig. 1B), total tumor removal (CT after op - Fig. 1C)



	
Georgian Medical News  
No 12 (309) 2020

© GMN 9 

Also we used combination of approaches in foramen jugular 
schwannomas - these tumors rich large size as they have a 
long asimptomatic period. Presigmoid approach in this case 
achive the same purpose early tumor debulking, subtentorial 
decompression subsequently with safe tumor dissection using 
retrosigmoid approach. Most important combination of ap-
proaches (retrosigmoid and presigmoid) achive avoid trauma 
of the cerebellum and prevent such complications as menin-
gitis in postop period (no trauma, no edema, no intracerebel-
lum hemorrhage) (Fig. 3).

Endoscopic endonasal transclival approach – 9 cases and en-

doscopic transoral transclival approach – 2 cases. The clivus and 
the ventral surface of the brainstem are the most difficult to ac-
cess in the skull base surgery [14].

Despite the active evolution of various surgical techniques in 
recent decades, the treatment of the clival tumors and the sur-
rounding anatomical structures is still a challenge for the neuro-
surgeon [1]. The use of endoscopic endonasal and or transoral 
transclival approaches provide an access to the ventral surface of 
the pons, as well as the medulla oblongata, C1, C2 vertebrae [2]. 
This is especially important for chordoma, chondrosarcoma and 
extradural tumors with intradural growth (Fig. 4).

 Fig. 4. The same case. MRI after I stage. C,D - Endoscopic 
endonasal transclival approach. 
MRI after II stage. E, F – retrosigmoid approach. Total tumor 
removal

Fig. 3. Foramen jugular schwannoma, 50х39х42 mm (MRI preop - Fig.3А, B, C). 
Retrosigmoid approach in combination with presigmoid approach (Fig. 3F), total tumor removal (CT after op - Fig. 3D, E)

Fig. 4. Clival chordoma, 60x48x42 mm (A, B - MRI preop)
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The far lateral approach was used in 7 cases. The far lateral ap-
proach – it is a modification of the traditional lateral suboccipital 
approcah, which provides adequate exposure of the ventral part 
cranio-vertebral junction [8], early vessels identification, as well as 
the absence of any traction on the neuroaxis structures (Fig. 5).

Radicality: There was gross total tumor removal in 49 pa-
tients (83%). We performed subtotal tumor removal in 5 patients 
(8,5%): 4 of them with vestibular schwannomas and 1 patient 
with foramen jugular schwannoma. We did partial tumor remov-
al in 5 cases (8,5%): 2 patients with clival chordomas; 2 cases 
with vestibular schwannomas; 1 patient with foramen magnum 
meningioma. 

Complications occurred in 15 patients (25%). Facial palsy of 
varying manifestations occured in 13 patients (22 %). In 8 of 
them - temporary, in 3 - permanent, in 2 cases – facial nerve 
reinnervation done). Meningoencephalitis was observed in 2 
cases. Karnofsky scale in patients was ≥70 points, in all of them.

Postoperative mortality observed in 3 patients (5.0%) with 
large vestibular schwannomas: 1 patient died of cardiac com-
plications (on the background of atrial fibrillation), 2 patients 
died of meningoencephalitis (10 day and 15 day after surgery, 
respectively. Bacterial culture - Klebsiella pneumoniae).
Conclusions. 1. The use of ventral craniobasal aprroaches and 
their combination with posterior-lateral approaches to the large 
subtentorial tumors allows rapid and early, effective brain stem 
decompression and subsequent safe and total tumor removal. 
2. Ventral decompression of the brain stem structures (endoscop-
ic endonasal and transoral approaches, presigmoid approach, 
extreme lateral approach) prevents neurological complications 
thus early patients activation.
3. Neurological complications (facial nerve palsy with differ-
ent manifestations) in most cases was temporary and regressed 
within 3-12 months.
4. Postoperative mortality of 3 patients - 5.0% (out of 59 pa-
tients) can be reduced by intensifying perioperative patient’s 
management.
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SUMMARY

SURGICAL STRATEGY FOR LARGE EXTRACERE-
BRAL SUBTENTORIAL TUMORS

Palamar O., Huk A., Okonskyi D., Teslenko D., Aksyonov R.

Romodanov Neurosurgery Institute, Department of Endoscopic 
and Craniofacial Neurosurgery, Kyiv, Ukraine

Radical surgery over large subtentorial tumors is associated with 
a high risk of postoperative complications. Despite significant de-
velopment of imaging technology, intraoperative monitoring, and 
microsurgical treatment, problems one of tottal and safe large sub-
tentorial tumors removal remain unsolved. The most critical prob-
lem relating to large tumors of this localization is postoperative 
edema. Also brainstem ischemic stroke is not rare and this would 
partly due to the tumors overgrowthing the vertebral and basilar 
arteries. Retrospective analysis of 59 patients with large (more than 
3 cm) tumors to the posterior cranial fossa operated over 2015-2019 
yy. There was gross total tumor removal in 49 (83%) patients; sub-
total tumor removal in 5 (8,5%) patients; partial tumor removal in 
5 (8,5%) cases. Complications occurred in 15 (25%) patients. The 
use of ventral craniobasal aprroaches and their combination with 
posterior-lateral approaches to the large subtentorial tumors allows 
rapid and early, effective brain stem decompression and subsequent 
safe and total tumor removal. Ventral decompression of the brain 
stem structures (endoscopic endonasal and transoral approaches, 
presigmoid approach, extreme lateral approach) prevents neuro-
logical complications thus early patients activation. Postoperative 
mortality of 3 (5.0%) out of 59 patients can be reduced by intensify-
ing perioperative patient’s management.

Keywords: large subtentorial tumors, vestibular schwanno-
mas, petroclival meningiomas, foramen magnum meningiomas, 

clival chordomas, foramen jugular schwannomas, suboccipital 
retrosigmoid approach, presigmoid approach, endoscopic endo-
nasal transclival approach, far lateral approach.

РЕЗЮМЕ

ХИРУРГИЧЕСКАЯ СТРАТЕГИЯ ПРИ БОЛЬШИХ 
ЭКСТРАЦЕРЕБРАЛЬНЫХ СУБТЕНТОРИАЛЬНЫХ 
ОПУХОЛЯХ

Паламар О.И., Гук А.П., Оконский Д.И., Тесленко Д.С., 
Аксёнов Р.В.

Институт нейрохирургии им. А.П. Ромоданова, отделение 
эндоскопической и кранио-фациальной нейрохирургии, Киев, 
Украина

Радикальная хирургия больших субтенториальных опу-
холей связана с высоким риском послеоперационных ос-
ложнений. Несмотря на значительное развитие технологий 
визуализации, интраоперационного мониторинга и микро-
хирургического лечения, одна из проблем тотального и без-
опасного удаления больших субтенториальных опухолей 
остается нерешенной. Наиболее острой проблемой при 
больших опухолях данной локализации является послеопе-
рационный отек. Нередко встречается также ишемический 
инсульт ствола головного мозга, отчасти из-за того, что опу-
холью обрастают позвоночные и базилярные артерии. Про-
веден ретроспективный анализ 59 пациентов с большими 
(более 3 см) опухолями задней черепной ямки, проопериро-
ванных за 2015-2019 гг. Тотальное удаление опухоли выпол-
нено у 49 (83%) пациентов; субтотальное удаление опухоли 
- у 5 (8,5%) пациентов; частичное удаление опухоли - у 5 
(8,5%). Использование вентральных краниобазальных до-
ступов и их комбинации с задне-латеральными доступами 
к большим субтенториальным опухолям позволяет прове-
сти быструю и раннюю эффективную декомпрессию ство-
ла головного мозга с последующим безопасным и полным 
удалением опухоли. Вентральная декомпрессия структур 
ствола головного мозга (эндоскопический эндоназальный 
и трансоральный доступ, пресигмовидный доступ, высокий 
боковой доступ) предотвращает неврологические осложне-
ния, что способствует ранней активизации пациентов. По-
слеоперационная летальность может быть снижена за счет 
интенсификации периоперативного ведения пациентов.
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qirurgiuli strategia didi eqstracerebraluri 
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didi subtentorialuri simsivnis radikal-
uri operacia ukavSirdeba postoperaciuli 
garTulebebis maRal risks. vizualizaciis 
teqnologiebis, intraoperaciuli monitorin-
gisa da mikroqirurgiuli mkurnalobis mniS-
vnelovani ganviTarebis miuxedavad, didi sub-
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tentorialuri simsivnis mTliani da usafrTxo 
mocileba sadReisod erT-erT gadauWrel prob-
lemas warmoadgens. am lokalizaciis msxvili 
simsivnis yvelaze mwvave problema postoper-
aciuli SeSupebaa. aseve xSiria Tavis tvinis 
Reros iSemiuri insulti, nawilobriv imis gamo, 
rom simsivne exeba xerxemlis da bazilarul 
arteriebs. Catarda qalas ukana fosos didi (3 
sm-ze meti) simsivniT 59 pacientis retrospeq-
tuli analizi, romlebsac operacia CautardaT 
2015-2019 ww. aqedan 49 (83%) pacients Cautarda 
simsivnis totaluri rezeqcia, simsivnis subto-
taluri rezeqcia - 5 (8,5%) pacients, simsivnis 
nawilobrivi mocileba - 5 (8,5%). 

ventraluri kraniobazaluri midgomebis da 
maTi ukana-latralur midgomebTan kombinaciis 
gamoyeneba didi subententorialuri simsivnis 
dros iZleva tvinis Reros swrafi da adreuli 
efeqturi dekompresiis Catarebis saSualebas, rac 
uzrunvelyofs simsivnis usafrTxo da srul mo-
cilebas. Tavis tvinis Reros struqturebis ven-
traluri dekompresia (endoskopiuri endonazal-
uri da transoraluli midgomebi, presigmoiduli 
midgoma, gverdiTi maRali midgoma) Tavidan aci-
lebs nevrologiur garTulebebs, rac xels uwy-
obs pacientebis adreul gaaqtiurebas. postop-
eraciuli sikvdilianoba SeiZleba Semcirdes 
pacientebis perioperaciuli intensiuri movliT.
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In recent years, there has been a steady increase in the inci-
dence of vulvar dystrophic diseases, which, according to various 
sources, occupy from 3% to 10% in the gynecological pathology 
structure [1]. This pathology, united by the general term “dys-
trophic diseases”, includes lichen sclerosus (lichen, kraurosis), 
squamous cell hyperplasia (leukoplakia) and vulvar intraepithe-
lial neoplasia (VIN) [2]. The lichen sclerosus is the main mani-
festation of squamous cell hyperplasia - a dystrophic disease in-
cluding lesions of stratified flat non-keratinized epithelium. VIN 
is a premalignancy characterized by lesions of stratified squa-
mous epithelium with impaired stratification without affecting 
the basement (basic) membrane in the pathological process [1]. 
This group of diseases is characterized by a fairly high risk of 
malignant transformation: according to various sources the risk 
of malignancy against the background of kraurosis and lichen 
sclerosus ranges from 5% to 9%, for VIN - from 6% to 18%, and 
when both processes are combined - over 50% [3].

Conventionally, all treatment methods for lichen sclerosus 
and VIN can be subdivided into conservative and surgical.

So far, the main approach in squamous cell hyperplasia treat-
ment is vulvectomy with histological verification of the re-
moved foci. Laser CO2 coagulation/vaporization, high-intensity 
focused ultrasound therapy have certain therapeutic potential. 
Despite the relatively high efficacy, surgical intervention is con-
nected with trauma, risk of complications and unsatisfactory 
cosmetic results (in a certain percentage of cases). The use of la-
ser and ultrasound technologies does not allow have an effect on 
the etiopathogenetic mechanisms of the disease development. 
It is also worth noting that the frequency of local recurrences 
remains high: according to Mahner S., when using operational 
equipment, at least 30%; with laser or ultrasound use - from 15 
up to 48% - according to Hillemanns P. [4, 5].

Thus, non-conservative methods of VIN treatment include 
surgical intervention: in case of VIN Grade II and III at repro-

ductive age, for the patients with a large area of pathologically 
altered tissues, either surgical excision within normal tissues or 
superficial vulvectomy with plastic reconstruction of the defect 
can be performed. However, in comparison with other methods 
of treatment, surgical intervention is traumatic, having high rate 
of postoperative complications and, in some cases, poor func-
tional and cosmetic results [6].

Electrocoagulation using high-frequency RF range currents 
has a certain therapeutic potential. However, this method of 
treatment is characterized by poorly-controlled depth of impact 
on pathological tissues, frequent local recurrences and compli-
cations (cicatricial deformities, non-healing lesions, etc.) [6].

It is also possible to use the cryodestruction method, but at the 
same time, the use of liquid nitrogen has a negative effect on the 
skin recovery processes and is characterized by a long healing 
period of the wound surfaces [6].

It is worth to mention the use of high-energy CO2 lasers in the 
treatment of VIN. Despite the relatively high therapeutic effi-
cacy of this method, its serious disadvantages include likelihood 
of bleeding during the removal of large areas of pathological 
foci, development of scarring processes and high percentage of 
local recurrences [6].

A certain role in the treatment of VIN is given to the use of 
5% Imiquimod cream (especially for hyper-pigmented forms of 
the disease). However, in some cases, the resistance to the use 
of this medication and relatively high rate of local recurrences 
are noted [7]. 

All this underlines the necessity to search for new methods of 
treatment for this pathology. One of them is photodynamic ther-
apy (PDT) – a treatment method based on the local or systemic 
(intravenous) introduction of a special medicinal product called 
photosensitizer (PS) into the patient’s body with subsequent ir-
radiation of pathologically altered tissues with laser radiation 
having specific wavelength. PS has the ability to accumulate se-


