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PE3IOME

AkTyanbHicTb. XpOHiYHUIN pedpakTepHuii Binb cnocTepiraeTbCa Mamxe y MonoBUHU
oHkonauieHTiB IV cTagii, CyTTEBO 3HWXYHOUM SKICTb XUTTS Ta 3yMOBMHOYM MOTPEDdY
B HOBUX €(PEKTUBHUX Miaxonax A0 3HEOOMNEHHS.

MeTa po60Tu — peTpocnekT1BHa OLUiHKa e(PEKTUBHOCTI CENEKTUBHOI CTEPEOTaKCUYHOT
TpaHcHa3anbHoi TpaHcceHoiaanbHoI kpioabnsuii ageHorinogisa sik MeToay fnikyBaHHs!
pedpakTepHOro 60MbLOBOro CMHAPOMY Ta il BMAMBY Ha SAKICTb XXMTTA NaLEHTOK i3 aucemi-
HOBaHO/peLMarBHO MenaHomoto Lkipn 1V cTagii 3 HasBHUMM iHTpauepebpanbHumn
Ta BicLepanbHUMK MeTacTazamu.

Marepianu Ta Mmetogu. Y po6oTi NpoaHanisoBaHo ABa KNiHiYHI BUNagku pedpakTtep-
Horo 6onboBOro CMHAPOMY Y MauieHTok 44 Ta 52 pokiB 3 menaHomoto wkipu IV cragii
Ta MHOXMHHVMMW MeTacTasamu (iHTpauepebpanbHUMu, niMgaTUYHUMK, KICTKOBUMMU,
nneBpanbHUMK). 3 METOK 3MEHLLEHHS 3arpo3u XWUTTIO Ta AOCATHEHHS NMPOSIOHrOBaHOT
aHanbresii NpoBegeHO KPaHiOTOMIi 3 TOTanbHUM BWAANEHHSAM MeTacTasiB Ta MiKpo-
HenpoxipypriyHi BTpy4YaHHs. Onepadii BukoHaHo B 2012—-2015 pp. binb oujiHoBanmu
3a wkanoto NRS, sakicTb xuTTs — 3a MofudikoBaHoto ESAS-R; MoHiTopuHr npoBoannu
[0 Ta nicnsa BTpyYaHHs — Ha eTanax 6-12 rog, 3 gobw, 1, 3, 6, 12, 18, 24, 36 micsauis.
PesynbraTtu. [Jo BTpyYaHHs iHTEHCKBHICTb 6omto 3a Lwkanot NRS ctaHoBuna 6-8 6anis,
nicnsi MikpOHeNpOoXipypriYHoro BTpy4aHHs 3HwxKyBanack Ao 1-3 6anis y nepwi 12 roguH
i yTpumyBanace Ha piBHi 0—2 6anis 4o 36 MicauiB. MNokasHWKM AKOCTi XXUTTS 3a LLKaro
ESAS-R 3meHwmnuck 3 24—39 go 0—12 6aniB ynpogosx crnoctepexeHHs. 3adikcoBaHo
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AAS LUTYBAHHS:

TpuBane 3HWKeHHs 6OMbLOBOro CUHAPOMY Ta CTiliKe NMOKPALLEHHS AKOCTi XXUTTSA NPOTAroM
3-X poKiB nicns BTpy4aHHs.

BucHoBku. CenektuBHa cTepeoTakcMyHa kpioabnsuis ageHorinodisa 3abesnevye
TpuBane nonerweHHs 00N Ta NOKPALLEHHS SKOCTI XUTTHA Y NaUieHTOK i3 MenaHoMO
IV cTagii 3 meTactazamu, pedpakTepHMMM 40 CTaHOApPTHOI Tepanil.
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PE3IOME

Background. Chronic refractory pain is observed in nearly half of patients with stage
IV cancer, significantly reducing quality of life and necessitating novel effective analgesic
approaches.

Purpose — to retrospectively assess the effectiveness of selective stereotactic transnasal
transsphenoidal cryoablation of the adenohypophysis as a treatment for refractory pain
syndrome and its impact on quality of life in female patients with stage IV disseminated/
recurrent cutaneous melanoma and existing intracerebral and visceral metastases.
Materials and Methods. This study analyzed two clinical cases of refractory pain
syndrome in women aged 44 and 52 with stage IV cutaneous melanoma and multiple
metastases (intracerebral, lymphatic, bone, pleural). To reduce life-threatening
risks and achieve prolonged analgesia, craniotomies with total metastasis removal
and microneurosurgical interventions were performed. Surgeries were conducted
in a neurosurgical clinic between 2012 and 2015. Pain was assessed using the
Numerical Rating Scale (NRS), and quality of life was evaluated using the modified
ESAS-R. Monitoring was performed pre- and post-intervention at 6-12 hours, 3 days,
and 1, 3, 6, 12, 18, 24, and 36 months.

Results. Before the intervention, pain intensity ranged from 6 to 8 points on the NRS.
Following microneurosurgical treatment, pain decreased to 1-3 points within the first 12 hours
and remained at 0-2 points for up to 36 months. Quality of life scores (ESAS-R) declined
from 24-39 to 0—12 points over the observation period. A sustained reduction in pain and
stable improvement in quality of life were observed throughout the 3-year follow-up.
Conclusions. Selective stereotactic cryoablation of the adenohypophysis provides
long-term pain relief and improves quality of life in patients with stage IV melanoma and
metastases refractory to standard therapy.

Tsyhankov OV, Chyzh MO, Matvieienko MS, Hladkykh FV. Cryoablation of the adenohypophysis in the
treatment of refractory pain syndrome in patients with intracerebral and visceral metastases (clinical cases).
The Journal of V. N. Karazin Kharkiv National University. Series Medicine. 2025;33(4(55)):652—666. DOI:
https://doi.org/10.26565/2313-6693-2025-55-11

BCTYN

INTRODUCTION

MenaHoma € 3nosiKiCHUM HOBOYTBOPEHHSIM 3 BKpau
arpecuBHuM nepbirom. |i xapakTtepuaye Bucoka nponi-
depatmBHa akTUBHICTb, CXWUIbHICTb A0 LWBWMAKOrMO peri-
OHapHOro Ta BigdaneHoro mMertacTasyBaHHA. BinbLu Hix
y 70% BunagkieB MenaHoma npu3BOAWTb [0 NeTanb-
Horo KiHUsA [1]. AMepuKaHCbKi OHKOMOrM MporHo3yThb,
wo o 2040 poky menaHoma wkipu (ML) 3arive neplue
MicLle y CTPYKTYpi 3axBOPIOBAHOCTI cepefn 4YOroBikiB
Ta YeTBepTe MiCLe Y XiHOK, NOCTYNaloyncCb paKy rpyaHoi
3ano3n, nerexis, eHpgometpia [2]. JlikyBaHHA Aucemi-
HOBaHOI MEnaHOMMW 3anuLIaeTbCA BaXKKUM 3aBAaHHSAM,
BOHA € COIigHOK MNyXSIMHOK 3 HaMBINbLUOK KinbKiCTHO
MyTauii i 3MOSAKICHI KMiTUHW nerko o6xoadTb iMYyHHY
cuctemy [3]. Yepe3 CBOK reTepoOreHHiCTb Ta BUCOKMM
noTeHuian MeTacTta3yBaHHA OuCeMiHOBaHa MenaHoma
npoTarom 6araTboX POKiB XapakTepu3yeTbcst 06MEXeHO0
BiQMNOBIAAK Ha XipyprivHi, e MeHLle NpoMeHeBi MeToau
niyBaHHA (NpomeHeBa Tepania ycboro Mo3ky (WBRT))

Melanoma is a malignant neoplasm with an extremely
aggressive clinical course. It is characterized by high
proliferative activity and a strong propensity for rapid
regional and distant metastasis. More than 70%
of melanoma cases result in a fatal outcome [1].
According to projections by American oncologists, by
2040, cutaneous melanoma (CM) will rank first among all
cancers in men and fourth in women, following breast,
lung, and endometrial cancers [2].

The treatment of disseminated melanoma remains
a major clinical challenge. As a solid tumor with one
of the highest mutational burdens, melanoma cells easily
evade immune surveillance [3]. Due to its heterogeneity
and high metastatic potential, disseminated melanoma
has long demonstrated limited responsiveness to surgical
interventions, and even less to radiotherapy—particularly
whole-brain radiotherapy (WBRT )—as well as to systemic
therapies, including immune checkpoint inhibitors (ICls)
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Ta CUCTEMHE MeLMKaMEHTO3HEe NiKyBaHHS, L0 BKIOYae
iHriGiTOpU IMYHHMX KOHTponbHWMX Todok (ICl), TapreTHy
Tepanito iHribitopamn BRAF ta MEK (metop nikyBaHHsi
paky, SiKMiA CNpSMOBaHWUA Ha NEBHi MOMNEKYNN B PaKOBUX
KniTvHax, a came Ha 6inku BRAF ta MEK) [4-6]. Maui-
EHTW, Y SKMX XipyprivHe BuAaneHHs meTtacTasiB ronos-
Horo mo3ky (MIM) sacTtocoByBanocb B SIKOCTi MepLuoro
BMOOpPY NiKyBaHHS, Manu Kpally 3aranbHy BUXWBaHICTb
(3B) — 10,9 wmic, Toai gk nauieHTu, siki otpumysanu WBRT,
Manu ripwni pesynesTaT WOAO0 3aranbHOl BUXKUBAHOCTI —
3,4 wmic. MNicnaonepauinHa cTepeoTakcuyHa pagioxipypris
(SRS - stereotactic radiosurgery) He nokpaulyBana
BWKMBAHHA YW JTOKaNbHUI KOHTPOSb NICrs XipypriYyHOro
BrganeHHa MI'M [7]. CuctemHy npoTUNYXNUHHY Tepanito
PEKOMEHOYHOTb MPOBOAUTU Yy XBOPWUX 3 HEBEMUKMMMU,
oescumntoMHUMU MIM. Y nauieHTiB 3 CUMMATOMHUMM
MIM nmpoTunyxnuHHy nikyBanbHy Tepanilo peKoMeHAo-
BaHO NpOBOAMUTM Yy KOMBiHAUii 3 TOKanbHUM NiKyBaHHAM
MIM. o nokanbHUX MeETOAIB IiKyBaHHS BiOHOCATb:
HeMpoxipypriyHe, OUCTaHUiHY MpoMeHeBy Tepanito,
CTepeoTakCUM4Hy pagioTepanito, ONpOMiHIOBaHHSA YCbOro
rofloBHOro Mo3ky. [ns nnaHyBaHHA NiKyBaHHSA MOTPiGHO
3HaTU po3MipyM MeTacTasiB, iX KiNnbKiCTb, rokanisawiio
Ta yHKLiOHaNbHMI CTaTyC XBOPOro 3a wwkanot KapHos-
cokoro abo ECOG [8]. HewpoxipypriyHe BuaaneHHs
MI'M posBonsie 3MEHWMWUTU HEeBPOSOriYHy CuUMNTOMa-
TUKy, 36epertv yHKUIOHanNbHUIA CcTaTyc, MOKpaLuTh
AKICTb XUTTA Ta 30inbwntn 3B xBoporo. MoxnuBicTb
BuaaneHHs MM 3anexuTb Big ix nokanisauii Ta keani-
dikauii Henpoxipypra. HewpoxipypridHe rnikyBaHHs y pasi
MHOXMHHUX MM B okpemMux BMnagkax gae noKpalleHHs
SIKOCTIi XXUTTSA, ane He 36inbwye 3B [5].

KombGiHauis pi3HMX BapiaHTIB flokanbHOI Ta CUCTEMHOI
Tepanii 4o3BOMnsE NIABUWMTN eDEKTUBHICTb MiKyBaHHS
nauieHTiB 3 MI'M. JlokanbHa npomeHeBa Tepanis y Noea-
HaHHi 3 cUCTeMHOK Tepanieio BuganeHnx MMM mena-
HOMM 3HWXYE 4YacToTy peumamsis. lNpu LbOMy cTaTyc
myTauii BRAF kopentoe 3 Hauripwmmu pesynstatamm [9].

HempoxipypriuHe BuganeHHs MIM 3Himae 3arposy
XWTTIO, HIBEMIOE 3aranbHO-MO3KOBi Ta fokarnbHi HeBpoO-
MNOTiYHi CUMMNTOMM y NauUi€HTIB, ane He rapaHTye siKicHe
xuTTA. BigciB meTtacTasiB y BicuepanbHi opraHu auce-
MiHOBaHOI menaHomu LWkipn IV ctagii, ocobnuso npwu
MeTacTasdyBaHHi MenaHoMmu Yy KicTku, Jae 60onboBui
CUHOPOM SIKMA CTae OCHOBHOK NpoGNeMol naujieHTa,
noro TypOye NOCTIiNHWIA, iHTEHCMBHMI Oinb. BonboBui
CVYHOPOM Yy OHKOMAUIEHTIB HE BUKOHYE HIiSIKOI 3aXMCHOI
dyHKUiT, BiH 3HMWYE aganTauilo, BUKIUKAE CTpec
Ta 3HAYHO 3HWMXKYE HAKICTb XUTTA. AMEepUKaHcbki daxisui
3anponoHyBanu Taki KpuTepii 3HeGONeHHs: nauieHT
He BigvyBae 6inb, Npy LbOMY BiH MOXe MiATPUMyBaTU
LWOAEHHY aKTUBHICTb 3arexHo Big 3aranbHoro isny-
HOro cTaHy, nobivHi edhekTn 3HeOOMYMX MiHIMI30OBaHO
(Hanpuknag, y [odaTok A0 OnioigHWX aHanbreTUKIB,
npu3HadeHi 3acobu Bif 3akpeny); Hemae 3anexHocCTi Bif
nikis [10]. OHoBneHi y 2018 poui pekomengauii BOO3
3i 3HeOONEeHHs NigKPECNOTb BAXXIMBICTb KOMMIEKCHOI
Tepanii. Kpim «CxogiB 3HebomnoBaHHAY, NCUXOMOTiYHOI,
couianbHOi Ta AyXOBHOI AOMOMOrM, MOTPIOHI TakoX iHLWi
MeToam Tepanii oHkonoriyHoro 6ornto [11].

Bnusbko 32% oHkonoriyHMX nauieHTiB BigyyBalTb
6inb, AKMN He NifAaeTbCs aOeKBAaTHOMY KymipyBaHHIO.
3a nigpaxyHkamn y 10-20% nauieHTiB i3 IV cragieto

and targeted therapies involving BRAF and MEK inhibitors
(therapies that specifically target BRAF and MEK proteins
within tumor cells) [4-6].

Patients who underwent surgical resection of brain
metastases (BM) as a first-line treatment showed better
overall survival (OS), with a median OS of 10.9 months,
compared to 3.4 months in patients who received WBRT
alone. Postoperative stereotactic radiosurgery (SRS) did
not significantly improve survival or local control after
surgical BM removal [7].

Systemic antitumor therapy is generally recommended
for patients with small, asymptomatic BM. In patients with
symptomatic BM, systemic therapy should be combined
with local treatment approaches. Local treatment options
include neurosurgical intervention, external beam
radiotherapy, stereotactic radiotherapy, and whole-brain
irradiation. Treatment planning should consider the
size, number, and location of metastases, as well as the
patient’s functional status according to the Karnofsky
or ECOG performance scale [8].

Surgical resection of brain metastases may alleviate
neurological symptoms, preserve functional status,
improve quality of life, and extend OS. However, the
feasibility of BM resection depends on their localization
and the neurosurgeon’s expertise. In select cases
of multiple brain metastases, neurosurgical intervention
may improve quality of life but does not necessarily
increase overall survival [5].

The combination of various local and systemic therapy
modalities enhances treatment efficacy in patients
with brain metastases (BM) from melanoma. Local
radiotherapy combined with systemic treatment following
surgical removal of melanoma BM reduces recurrence
rates. Notably, the presence of a BRAF mutation
is associated with poorer outcomes [9].

Neurosurgical resection of BM eliminates life-
threatening conditions and alleviates both general and focal
neurological symptoms; however, it does not necessarily
guarantee improved quality of life. In stage IV disseminated
cutaneous melanoma, visceral metastases—particularly
those involving bone-often result in severe pain, which
becomes the predominant concern for the patient. This
pain is persistent, intense, and no longer serves any
protective function. Instead, it impairs adaptation, induces
stress, and significantly reduces quality of life. American
experts have proposed specific criteria for effective cancer
pain management: the patient should be pain-free and
able to maintain daily activities according to their physical
condition; side effects of analgesics should be minimized
(e.g., prescribing laxatives along with opioids); and there
should be no psychological dependence on medication
[10]. The 2018 revision of the WHO guidelines for
cancer pain management emphasizes the importance
of comprehensive, multimodal therapy. In addition to the
traditional «analgesic ladder», supportive psychological,
social, and spiritual care—as well as other interventional
methods for treating oncologic pain—are recommended [11].

Approximately 32% of oncology patients experience
pain that is not adequately controlled. It is estimated
that in 10-20% of patients with stage IV disease and
multiple metastases, systemic analgesics and opioids
are ineffective for pain control. This type of pain
is known as refractory pain or refractory pain syndrome
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3aXBOPKOBAHHA Ta MHOXWHHUMW MeTacTa3aMu CUCTEMHi
aHanbreTMkn Ta Oonioian BUSABASIOTLCS HeedEeKTUBHUMU
[Onst KOHTporto 6onto. Takuii TMN Gonto BigoMui sik pedppak-
TepHu 6inb abo pedpakTtepHuin 6onbouii cuHapom (PBC).
OKpeMi KMiHILMCTM BBaXatoTb, LLO TPUPIBHEBI cxoam 3He6o-
neHHs, 3anponoHoBaHi BOOJ, He BignosigaTb Temnam
PO3BUTKY OHKOMOrii Ta JocnimpKeHb y cdepi 6onto. Komm
MeOUKaMEHTO3Ha Tepanis BUSBNSETbCS HeedeKTUBHOM
BMHUWKaE noTtpeba y YETBEPTOMY «iHTEPBEHLINHOMY» PiBHi,
SIKMIA BKITHOMAE Pi3HOMAHITHI METOAM 3HEDOMNEHHS, 30kpema
kpioabriauito [12]. Ha gymky Oesikux aBTOpiB 3a OCTaHHI
50 pokiB He Byno AOCArHYTO 3HAYHUX YCMiXiB Y MiKyBaHHI
OHKororiyHoro 6onto. 3acTocyBaHHSA B OHKOMOTii (i3NYHMX
MeTofiB, 30Kpema KpiogecTpykuii abo kpioabnsuii, ski
BNSMBAOTb SK HA NyXIIMHY Ta MeTacTasu, Tak i Ha opraHiam
y Uinomy, BBaxaetbCcsa BernbMu nepcnektmsHum [13]. Kpio-
OECTPYKLIIO Ta iHLWi BTPYYaHHS Ha rinodisi moyanu akTMBHO
3acToCOBYBaTU A5 NiKyBaHHA pedbpakTepHoro 6omnbo-
BOrO CUMHAPOMY Yy MaLi€HTIB 3i 3NMOsIKICHUMU HOBOYTBOPEH-
HaMKn Ha IV cTagii [14]. OTxe, pedpakTepHUii 6onbLoBMUI
CVHOPOM, L0 CYNPOBOPKYE NOLUMPEHi hopMM MENaHOMMU,
CYTTEBO MOTpLIYE SKICTb XWUTTA MauieHTiB. B ymoBax
HeeeKTMBHOCTI TPaAMUiNHOT aHanbresii 3pocTae akTy-
anbHiCTb 3aCTOCYBaHHS IHTEPBEHLINHMX METOZIB, 30KpemMa
Kpioabnsauii Sk NepcnekTMBHOTO HanpsMKy MOMinweHHs
naniaTMBHOI ZOMOMOIM TakuM XBOPUM.

MeTa po6GoTu — Ha npuknagi KniHiYHUMX BMNagkis
NpPOOEMOHCTPYBaTV e(EKTUBHICTb CENeKTUBHOI cTepe-
OTaKCWMYHOI TpaHCHa3anbHOI TpaHCCHEHOIAANbHOI Kpio-
abnauii ageHorinogiza (CCTTKA) gk meToay nikyBaHHs
pedpakTepHoro 60nbOBOr0 CUHAPOMY Ta ii BAAMBY
Ha SKICTb XMTTA MauieHTOK i3 AucemMiHoBaHoW/peLm-
OVBHOK MenaHomoto LWwkipu IV ctagii 3 HassBHUMM iHTpa-
uepebpanbH1MK Ta BicLepanbH1UMK MeTacTa3amu.

MATEPIAAU TA METOAU AOCAIAXXEHHA

3a nepiog 2012—-2015. pokiB gOCNigXEHHST METOA0M
CCTTKA 3 eHpockonietd npoonepoBaHO 2-X MauieHTOoK
BikoM 44 Ta 52 poku i3 AncemiHOBaHOW/peunanBHOK
mMenaHoMmor wkipyn IV cragii 3 HasBHUMU iHTpauepe-
OpanbHMMK Ta BicLepanbHUMKU MeTacTasamm y Henpo-
xipypriyHomy BigdineHHi 6asn kadenpw Hewpoxipyprii
XapkiBCbKOro HaLiOHanbHOr0 MeAWYHOro YHiBepcuTeTy
MiHicTepcTBa OXOpOHM 300pOB’A YKpaiHu.

Y nepegonepauinHoMy nepiogi XBopi NPOMLLAN CTaH-
[apTHe KoMMneKkcHe OOCTEeXeHHs: KIiHiyHe, nabopa-
TOpHe, (PyHKUiOHaNbHE Ta BU3HAYEHHS PiBHS FOPMOHIB
rinogiza y kposi. lNMauieHTkaM BMKOHaAHO KOMIMOTEPHY
ToMorpadpito  Ta  MarHiTHO-pe3oHaHCHy Tomorpadito
rOfTIOBHOIO MO3KY, PEHTIEHOSOrYHE JOCHiAXKEeHHS Npuaar-
KOBMX Ta OCHOBHOI nasyx. [lepenonepadiiHe ctepeoTak-
CVYHE MnaHyBaHHA OCepefkKiB KPIOAECTPYKLin 4O3BONSAE
YHUKHYTU HebakaHOro MOLUKOAXEHHS (PyHKLiOHanbHO
3HaYMMMX 30H MO3Ky. XBOpi nonepeaHbLO KOHCYNLTOBaHi
nikapsiMu — TepaneBTOM, HEBPOITOrOM, OTOSIaPUHTONOrOM,
OHKOJIOrOM, PEHTTEHONOroM, eHAOKPUHONOrOM Ta iMyHO-
norom. TepMiH Harnsay nicns onepadii 21-36 mic.

MeToguka MikpoonepaTMBHOIO BTPYYaHHS — Cenek-
TMBHOI CTEpPeOoTaKCUYHOI TpaHCHa3asnbHOI TpaHcCeHo-
iganbHoi Kpioabnauii rinodisza getanbHO NpeacTaBneHa
B HalLi nonepenHin poborti [14].

(RPS). Some clinicians argue that the traditional three-
step analgesic ladder proposed by the WHO no longer
meets the pace of advances in oncology and pain
research. When pharmacological therapy fails, a fourth
«interventional» step is required, which includes
various invasive pain management strategies, including
cryoablation [12]. According to some authors, little
progress has been made in the treatment of cancer-
related pain over the past 50 years. The use of physical
methods in oncology, particularly cryodestruction
or cryoablation-which affect both tumor/metastases
and the body as a whole—is considered highly promising
[13]. Cryodestruction and other interventions targeting
the pituitary gland have been increasingly used for the
treatment of refractory pain syndrome in patients with
stage IV malignancies [14]. Therefore, refractory pain
syndrome accompanying advanced forms of melanoma
significantly impairs patients’ quality of life. In cases where
conventional analgesia proves ineffective, the relevance
of interventional approaches—particularly cryoablation—
as a promising direction for improving palliative care
is growing.

Objective — to demonstrate, through a clinical case,
the effectiveness of selective stereotactic transnasal
transsphenoidal cryoablation of the adenohypophysis
(SSTTCA) as a method for treating refractory pain
syndrome and its impact on quality of life in female
patients with stage IV disseminated or recurrent
cutaneous melanoma accompanied by intracerebral and
visceral metastases.

MATERIALS AND METHODS OF RESEARCH

Between 2012 and 2015, two female patients aged
44 and 52 years with stage IV disseminated/recurrent
cutaneous melanoma and confirmed intracerebral and
visceral metastases underwent selective stereotactic
transnasal transsphenoidal cryoablation (SSTTCA)
of the adenohypophysis with endoscopic assistance.
The procedures were performed at the Neurosurgery
Department of the Military Medical Clinical Center
of the Northern Region (MMCC-NR), the clinical base
of the Department of Neurosurgery at Kharkiv National
Medical University.

In the preoperative period, all patients underwent
a standard comprehensive evaluation, including clinical,
laboratory, and functional assessments, along with
pituitary hormone level testing. Imaging studies included
brain computed tomography (CT), magnetic resonance
imaging (MRI), and radiographic examination of the
paranasal and sphenoid sinuses.

Preoperative stereotactic planning of cryoablation
targets was performed to prevent injury to functionally
significant brain areas. All patients were evaluated
by a multidisciplinary team, including a general physician,
neurologist, otolaryngologist, oncologist, radiologist,
endocrinologist, and immunologist. The postoperative
follow-up period extended 21-36 months.
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CrtaH nauieHToK (piBeHb 60nto) nepen BTpyYaHHAM
Ta 3HebOMIYNIA ePEKT BU3HAYANM 3a BidyarnbHO-aHano-
roBOK LMppoBoto LKanot ouiHku 6onto (Numeric rating
Scale for pain — NRS).

PE3YABTATU

KAiHiYHUI BUNaaok 1

Mauientka tO., 44 pokwn, rocnitanisoBaHa 4O HENpO-
XipypriYHOro BIOAINEHHS 3i cKapramy Ha BUPaXeHWUn
ronosHuii 6inb (NRS 7-8), HygoTy, noripleHHst 3opy
" nam’aTi, NOPYyLUEHHSA MOBIIEHHS, XUTKICTb XOA4M Ta cnab-
KiCTb Yy NpaBuX KiHUiBKax. 3aranbHui ctaH — ECOG 1-2.

AHamHe3 xuTTa — 6e3 cyTTeBnx 06TsKeHb. YoTupm
TUXKHI TOMY B OHKOLIEHTPI BUSIBNEHO MiALWKipHUIA MeTacTas
MenaHoMM niBoi BiYHOT NOBEPXHI LWKi, NNaHyBanocb Moro
BUOANEHHS, OHAK HEBPOSOriYHa CMMMNTOMAaTUKa LUBUAKO
nporpecysana.

AHamHe3 3axXBOPIOBaHHS: BCTAHOBMEHWA Ta Bepu-
hikoBaHWA AiarHo3 — puceMiHyoya/peunanBHa mena-
HOMa LWKipyn (cepedHbO-naTepanbHOi MOBEPXHi  Lni
3riBa) 3 MHOXVHUMW iHTpauepebpanbHuMu, BicLepanb-
HUMK MeTacTasamu. BicuepanbHi meTtacTtasu: RigLKipHi
wui 3niBa, perioHapHi nimdoBy3nu Wi, nNnespa 3risa
(linea mamillaris Ha piBHi 2-5 pebep); pebpa (2,3, linea
mamillaris — sternalis) 3niea; xpebet (C-7,Th-2,4); npaea
HagHupkoBa 3ano3a (T4N3M1a,b,c.R2).

Ha MOMEHT 3HaxOMKEeHHSA B HEMPOXiPYPrivHin KniHivi
y COMaTU4HOMY CTaHi criocTepirannca: nepioanyHi Konm-
BaHHS apTepianbHOro TUCKY, TemnepaTtypu Tina, enisogu
apuTMmii. Y HeBpOSoriYHoMy cTaTyci: piBeEHb CBiJOMOCTI
3a wkanot kom [masro (WWKI) — 12—-13 6anis; miHnvBa
aHi30Kopis cnpaBa Ta nape3 norngay OOoropu; INerkim
npaBobivYHUI reminapes. XBOPi BUKOHAHO MarHiTHO-pe-
30HaHCHY Tomorpadito ronosHoro mo3sky ('M). Y megio-
6asanbHOMy BiAAini CKPOHEBOI YacTKX 3niBa BM3Ha4anu
HOBOYTBOPEHHSA 3 03Hakamu Ha kposoBunme — 30 x 30 x
35 MM Ta 03HaKamun CKpOHEBO-TEHTOpIanbHOI Aucrokadii
M, y ginaHui nontoca niBoi NOTUNMYHOI YacTkn M Ha
Mexi cipoi Ta 6inoi pe4yoBUHM BUSBMEHO OKpYrie HOBO-
yTBOpeHHs — 30 MM y AdiameTpi.

NlikyBanbHa TakTMKa. HewnpoxipypriyHni  etan
(aeHb 1). TepmMiHOBO BWMKOHaHO [ABi CTaHAAPTHI KpaHi-
oTOMii (CKpoHeBa M MOTMNMYHA). 3i CKPOHEBOI 4acTku
TOTanbHO BuaaneHo 60 MM MeTacTaTUYHOI TKaHWHU
TEMHO-CUHIOLLHOMO  KOMbOpy; 3 MOTUNUYHOI — YTBIp
piametpom 30 MM ogHum 6nokom. Onepauisi TpvuBana
npnbnmaHo 10 roguH; nicnsgonepauinHo — perpec BHYTPILL-
HbOYEpEnHOI rinepTeHsii Ta ocnabneHHa HeBPOMOriYHNX
nposiBiB, 3a UMPpPoBY pentuHrosy Lwkany 6Gomo NRS
3HM3unacs go 3—4.

[na noganbluoro nikyBaHHS W aHanbresii nauieHTky
HanpaBneHo [0 XapkiBCbKOro obracHoro oHkoavcnaH-
cepy (aeHb 5).

HenpomopgyntoBanbHe BTpyyaHHs (micaup 1). Yepes
BiIHOBMNEHHS iHTeHcMBHOro 6onbosoro cuHapomy (NRS 7),
nonpwv eckanakdito onioigHoi Tepanii (MopdiH nepoparnbHUit
o 30 mr/goby + ap'toBaHTHa aHanbresis), byno nposegeHo

The technique of microoperative intervention—
selective  stereotactic  transnasal transsphenoidal
cryoablation of the pituitary gland—has been described
in detail in our previous work [14].

The patients’ condition (pain level) prior to the
intervention and the analgesic effect were assessed using
the Visual Analog Numeric Rating Scale for pain (NRS).

RESULTS

Case Report 1

A 44-year-old woman (Patient Y.) was admitted to the
neurosurgery clinic with complaints of severe headache
(NRS 7-8), nausea, visual and memory impairment,
speech disturbances, unsteady gait, and weakness in the
right limbs. Her general condition corresponded to ECOG
performance status 1-2.

Medical history was unremarkable. Four weeks
prior, a subcutaneous metastatic lesion of melanoma
was diagnosed on the left lateral side of the neck at the
oncology center. Surgical removal was planned, but
neurological symptoms progressed rapidly.

Disease history. The diagnosis of disseminated/
recurrent cutaneous melanoma (left mid-lateral neck
region) with multiple intracerebral and visceral metastases
was established and histologically confirmed.

Visceral metastases included: subcutaneous
metastases in the left side of the neck; regional cervical
lymph nodes; left pleura (linea mamillaris, ribs 2-5); ribs
2-3 (left, linea mamillaris—sternalis); vertebrae (C7, Th2,
Th4); right adrenal gland.

Clinical staging: T4N3M1a,b,c.R2.

At the time of admission to the neurosurgery
department, the patient presented with fluctuating blood
pressure and body temperature, as well as episodes
of arrhythmia.

Neurological examination revealed: Glasgow Coma
Scale (GCS) score of 12-13; intermittent anisocoria
on the right; upward gaze paresis; and mild right-sided
hemiparesis.

Brain MRI revealed a lesion with hemorrhagic
signs in the left medio-basal temporal lobe measuring
30%x30%x35 mm, along with signs of temporotentorial brain
displacement. An additional round lesion measuring 30 mm
in diameter was identified at the junction of gray and white
matter in the pole region of the left occipital lobe.

Treatment Strategy. Neurosurgical stage (Day 1).
The patient underwent urgent dual craniotomy (temporal
and occipital). A total of 60 mL of dark-bluish metastatic
tissue was resected from the temporal lobe, and a 30 mm
occipital mass was removed en bloc. The procedure
lasted approximately 10 hours. Postoperatively, there was
regression of intracranial hypertension and improvement
of neurological symptoms. Pain intensity, measured
using the Numeric Rating Scale (NRS), decreased to
3—4 points.

For further treatment and pain control, the patient was
referred to the Kharkiv Regional Oncology Dispensary
(Day 5).

Neuromodulatory intervention (Month 1). Due to the
recurrence of severe pain (NRS score of 7), despite
escalation of opioid therapy (oral morphine up to 30 mg/
day plus adjuvant analgesia), the patient underwent
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CCTTKA: TpaHcHasanbHo-TpaHccdeHoiaansH1in AoCcTyn,
OOVH UMK 3aMOpOXyBaHHA pigkum asotom (-196°C)
NPOTAroM = 2 XBWUIMH Nif, HENpPOHaBiraLieto.

Pesynbratv Ta nopganblimi nepe6ir. Jna cnocre-
PeXeHHs 3a AMHaMmikolo BOMbOBOrO CUHAPOMY Ta SIKOCTI
XUTTS MW BUKOPUCTOBYBANV LIMPPOBY PENTUHTOBY LKAy
oonto NRS Ta wkany skocti xuTTa ESAS-R y Hawin
moaudikauii. na 3pyyHocTi mu o6’egHanum Ui 2 onuTy-
BanbHUKK. [lnHamika perpecy 601to Ta 3MiHM AKOCTi XUTTS
[0 BTPYYaHHs Ta nicns Yepes 6—12 roauH i gani npoTsarom
36 micsuiB BinobpaxeHi Ha pucyHky 1 Ta Tabnuui 1.

Selective Stereotactic Transnasal Transsphenoidal
Cryoablation (SSTTCA) of the adenohypophysis. The
procedure involved a transnasal-transsphenoidal
approach with a single cryoablation cycle using liquid
nitrogen (-196°C) for approximately 2 minutes under
neuronavigation guidance.

Outcomes and follow-up. To assess pain dynamics
and quality of life, we employed the Numeric Rating
Scale (NRS) and a modified version of the Edmonton
Symptom Assessment System Revised (ESAS-R). For
convenience, we combined both tools into a unified
assessment. The dynamics of pain reduction and quality
of life improvements before the intervention, at 6—12 hours
postoperatively, and throughout the 36-month follow-up
are shown in Figure 1 and Table 1.
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Puc. 1. JuHamika cepepHix nokasHukiB 6onto 3a wkanoto NRS y nauieHtkn go ta nicna CCTTKA
Fig. 1. Dynamics of average pain scores on the NRS scale in the patient before and after SSTTCA

Micna BTpyYaHHS iHTEHCMBHICTL Gonto 3meHLmnacs
3 fyxe cunbHoro piBHs (7-8 6anis 3a NRS nepepn npoue-
Aypoto) oo nomipHoro abo nerkoro (1-3 6anu) Bxe y nepLui
6—12 roguH, a NPoTAroM HACTYMHWX TPbOX POKIB KOMNvBa-
nacs y mexax 0-2 6anie, WO BignoBigae MiHiManbHomy
abo enizognyHomy Gomto. Omioign Gyno BigMiHeHi ynpo-
OOBX 72 rof Micns BTPyYaHHs, NigTpuMmyBarnbHa Tepanis —
nvwe HecTepoigHi npoTtusananeHi npenapaty (HM3MMT)
3a notpebu. Yepes 36 micsauis — ECOG 0-1, 6onboBui
CYHAPOM MiHIManbHWI, NauieHTKa couianbHO akTUBHA.

[MauieHTka nosigomuna: «binb 3HUK Malke MOBHICTHO,
51 MOBEpPHYyrNacs A0 3BMYAMHOIO XWUTTS Ta CMiNIKyBaHHS
3 POAMHOIO».

BaranbHe camomno4vyTTa 3a iHTerpanbHOK  LUKanow
ESAS-R nokpaiumnocs 3 BupaxeHoro CMMnToMaTU4HOro
Taraps (24—39 6anis o kpioabnsauii) 4O NOMiIPHOro piBHS
(7—19 6aniB) 4epes 12 roauH nicnsa npoueaypu i yTpumy-
Banocsi Ha HMU3bKMX MOKa3HMKax — He Ginble 12 6aniB —
YMPOAOBX YCbOro 36-MiCAYHOrO NepioAy CrOCTEPEKEHHS,
LLIO CBIiAYUTb MPO CTilKe NOMerweHHsa CUMMTOMIB i 3Ha4YHe
NiaBULLEHHS AKOCTi XuUTTA (guB. Tabn. 1). YcknagHeHb
(rinoniTyiTapnam, HeLyKpoBuii AiabeT) He 3adhikcoBaHO.

Following the intervention, pain intensity decreased
from a severe level (7-8 points on the NRS prior to the
procedure) to moderate or mild (1-3 points) within the
first 6-12 hours. Over the next three years, pain levels
fluctuated within a range of 0—2 points, corresponding
to minimal or episodic pain. Opioid analgesics
were discontinued within 72 hours post-procedure;
maintenance therapy included only non-steroidal anti-
inflammatory drugs (NSAIDs) as needed.

At the 36-month follow-up, the patient had an ECOG
performance status of 0—1, minimal pain, and was socially
active.

The patient reported: «The pain almost completely
disappeared; | returned to normal life and communication
with my family».

Overall well-being, as assessed using the integrated
ESAS-R scale, improved from a severe symptom burden
(24-39 points prior to cryoablation) to a moderate level
(7-19 points) within 12 hours after the procedure and remained
consistently low—no higher than 12 points—throughout the
36-month follow-up period. This reflects sustained symptom
relief and a significant improvement in quality of life (Table 1).
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Tabnuus 1. InHamika noka3HukiB cMMnTOMIB nauieHTku FO. 3 gucemiHytodoto/peumnansHoo menaHomoto |V ctagii,
iHTpauepebpanbHUMK, BicLepanbHUMN MeTacTazaMu Ta pedpaktepHMM 60nbOBUM CUHAPOM 3a onuTyBanbHUkoM ESAS-R
Table 1. Dynamics of symptom scores in Patient Y. with stage IV disseminated/recurrent melanoma, intracerebral and visceral
metastases, and refractory pain syndrome, according to the ESAS-R questionnaire

. TepMiH criocTepexeHHs
CuMATOM Ro Kg;zs:””“ Observation period
Symptom cryoablation 6-12rop | 3 goba | 1 mic 3 mic 6 mic 12 mic 24 mic 36 mic
hour day | 1 month | 3 month | 6 month | 12 month | 24 month | 36 month
Binb 7-8 1-3 1-3 1-2 0-2 0-1 0-1 0-1 0-2
Pain
Broma 4-6 2-3 1-3 1-2 0-1 0-1 0-1 01 0-1
Fatigue
ConnusicTs 3-4 0-1 12 | 01 0-1 0-1 0-1 01 0-1
Drowsiness
Hynora 0-2 0-2 0-1 0-0 0-1 0-2 0-1 0-0 0-1
Nausea
SHWKeHHs anetuTy 3-4 0-3 0-3 | 0-1 0-0 0-0 0-1 0-1 0-2
Loss of appetite
3aguuwka
Shortmaes of breath 1-2 1-2 0-1 0-1 0-1 0-1 0-1 0-1 0-2
fenpecis 0-3 1-1 0-1 0-0 0-0 0-0 0-0 0-0 0-1
Depression
Tpusora 1-3 1-1 0-1 0-0 0-0 0-0 0-1 0-0 0-1
Anxiety
CamonodyTTs 5-6 1-2 0-2 | 0-1 0-2 01 0-1 0-0 0-0
Well-being
IHWe
other 0-1 0-1 0-1 0-1 0-0 0-1 0-1 0-1 0-1
3arankHui Gan 24-39 7-19 | 3-18 | 2-9 0-9 0-8 0-9 0-6 0-12
Total score

CCTTKA npogemoHcTpyBana LUBUOKUA Ta CTiNKWN
aHanbreT4yHN edekT y nauieHTkn 3 AMCEeMiHOBaHOM
MENaHoOMOK i MHOXMHHMMK MeTacTasamu LIHC, gosso-
NVBLUM BIAMOBUTUCH BiJ BMCOKUX [,03 OMiOIAIB i CyTTEBO
MOKPALLMTUN SKICTb XXUTTSI NPOTArOM TPbOX pokiB. Mexa-
Hi3M il MOBIpHO MOB’sI3aHWIA i3 MoaudiKauied eHao-
KPUHHO-HOLIMLENTUBHOI OCi (3HWMXeHHS cekpeuii AKTT /
B-eHpopdpiHy), opHak noTpebye noganbwmx nabo-
pPaTOPHMX AOCHIMKEHD.

KAiHiYHUI BUNaAOK 2

MauienTka K., 52 poku, 3BepHynacsa OO Hewnpoxi-
pypridHoro BigaineHHs y 6epesHi 2014 p. 3i ckapramu
Ha NOCTIHUIA, NPaKTUYHO HeKynipyBaHWi Ginb y AinsHui
Tasza Ta KPWXKOBO-KYNpuKOBOro Biadiny xpebra, iHTeH-
CVBHWUIA TOMOBHUIA 6inb, HyQOTy, MOripLWEHHS 30pY,
a Takox cnabkicTb i BTpaTy 60MnboBOI Ta TemMnepaTypHoi
YyTAMBOCTI B NiBWX KiHUiBKax. [lpoTarom nonepepHix
TPbOX MiCALIB Li CUMNTOMM LIBMAKO Mporpecysanu,
He3Ba)kaloumn Ha eckanauito onioigHoi aHanbresii (MopdiH
per os 60 mr/goby 3 ag’toBaHTamu). B aHamHesi — pagu-
KanbHe BuAaneHHs MenaHoMW MpaBoro CTerHa 3 naxo-
BMMU nimdpoBy3snamu (civeHb 2013 p.).

O6’exkTMBHO: CBIOOMICTb 3HWXeHa (12 6aniB 3a LK),
ECOG - 2. HeBpornoriyHO BM3Ha4Yanucsa nopyLleHHs
KOHBepreHuii Ta akomopgauii (D>S), niBobivHUIA remi-
napes (MRC 4/3), rinectesis Ta TepMoaHecTesis

No complications such as hypopituitarism or diabetes
insipidus were observed.

SSTTCA demonstrated a rapid and sustained
analgesic effect in a patient with disseminated melanoma
and multiple CNS metastases, allowing for discontinuation
of high-dose opioid therapy and a significant improvement
in quality of life over a three-year period. The mechanism
of action is likely associated with modulation of the
endocrine—nociceptive axis (reduction of ACTH and
B-endorphin secretion), although this requires further
investigation in laboratory settings.

Case Report 2

A 52-year-old woman (Patient K.) was admitted
to the neurosurgery clinic in March 2014 with complaints
of persistent, intractable pain in the pelvic and
sacrococcygeal regions, severe headache, nausea,
visual disturbances, and progressive weakness with loss
of pain and temperature sensation in the left limbs. Over
the previous three months, these symptoms had rapidly
progressed despite escalating opioid analgesia (oral
morphine 60 mg/day with adjuvant medications).

Her medical history included radical excision
of melanoma of the right thigh with inguinal lymph node
dissection in January 2013.

Clinical examination revealed decreased
consciousness (Glasgow Coma Scale score: 12), ECOG
performance status of 2. Neurological evaluation showed
impaired convergence and accommodation (right > left),
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nisopyd. MPT ronoBHOro MO3Ky BuSBMNa OKpYrnum
metactas giametpom 40 MM y AinsHUi CTUKY npa.oil
nobHoi Ta TIM'SIHOI YacToK i3 AMcroKalieto cepeanHHUX
cTpykTyp Ha 10 mm. MET/KT 3acBigumna metactaTuyHi
YPaKeHHs NaxoBWX Ta BHYTPILIHbOTA30BMX MiMdO-
BY3niB, CiOQHWYHOI N KNyBOBOI KICTOK Ta KPWXOBO-KYMNpw-
koBoro Biaainy xpebta. Ctagis xBopobu knacudgikoBaHa
gk TAN3M1a,c (R2).

Micns crabinisauii comaTtuyHOro cTaHy nauieHTui
BMKOHAHO CTaHAAPTHY KPaHIOTOMil0 Yy MOOHO-TIM SHIN
[OiNsHUi 3 TOTanbHUM BUAANEHHSIM MeTacTaay, Lo 403BO-
nWMo WBMAKO KymipyBaTV BHYTPILUHbOYEPEnHy rinep-
TEH3il0 Ta perpec 3aranbHO-MO3KOBOi CUMMMTOMATUKU.
Ockinbkn BupaxeHuin Ta3oBui Binb 3anuwaBcs pesuc-
TEHTHUM A0 chapmakoTepanii ogpasy npoBefeHO cernek-
TmBHy CCTTKA: 0oaMH UMK 3aMOPOXYBaHHSA PiaKUM
asoTtom (—196 °C) npoTarom 4BOX XBUITMH Mi HEMPOHAaBI-
rauiiHuM KOHTpOonem.

AHanbreTM4yHUn edekT HacTaB MPOTAroM nepLunx
6—12 roa: iHTEHCUBHICTb GOm0 3a LUMEPOBOIO LLKAIOH
NRS 3Husunaca 3 6-7 go 1-3 6anis, A03BOMUBLLYU
yepe3 72 roA MOBHICTO BiAMIHMTKM onioign W 3anu-
wutn Tinbkn niatpumysaneHi HIM3M y pasi notpebw.
lMopanblue cnocTepeXxeHHs MNpPOAEMOHCTPYBano CTinKy
pewmicito 60nNbOBOro CMHAPOMY: Yy nepiod Big O4HOrO A0
21 wmicaua nicna CCTTKA nauieHTka ouiHoBana 6inb
y Mexax 0-2 6anu. MNapanensHo cyTTEBO MoKpalyunacs
SKICTb XKUTTS: CymMapHMI nokasHuk ESAS-R 3ameHwmnBcs
315-32 6anis nepen BTpy4aHHsM go 6—20 yepes 12 roamH
Ta He nepeBullyBaB 9 MPOTArOM YCbOro HarnsgoBoro
nepiogy. JliBoGiYHMI reminape3 4acTKOBO perpecysas
(3o MRC 4+), o3Hak rinonityitapuaMmy 4u HeLyKpOBOro
niabety He BusiBneHo. [luHamika perpecy 0omto Ta 3miHu
SKOCTI XXUTTS OO0 BTPYYaHHsA Ta nicns yepes 6—12 yacis
i gani npotarom 21 micausa BigoOpaXeHi Ha PUCYHKY 2
Ta Tabnuui 2.

left-sided hemiparesis (MRC 4/3), hypesthesia, and
thermal anesthesia on the left.

MRI of the brain revealed a rounded metastasis
(40 mm in diameter) at the junction of the right frontal
and parietal lobes, with a 10 mm midline shift. PET/
CT confirmed metastatic involvement of the inguinal
and pelvic lymph nodes, ischial and iliac bones, and
the sacrococcygeal spine. The disease was classified
as T4N3M1a,c (R2).

After stabilization of the somatic condition, the
patient underwent standard frontoparietal craniotomy
with total resection of the brain metastasis, which
resulted in rapid resolution of intracranial hypertension
and regression of global neurological symptoms.
However, the patient continued to suffer from severe
refractory pelvic pain. Therefore, selective stereotactic
transnasal transsphenoidal cryoablation (SSTTCA) was
performed immediately thereafter: one cryoablation cycle
with liquid nitrogen (-196 °C) for two minutes under
neuronavigational guidance.

Analgesic effect was achieved within the first
6-—12 hours: pain intensity (NRS) decreased from 6-7 to
1-3 points, allowing complete discontinuation of opioids
within 72 hours, with only NSAIDs used as needed.

Follow-up revealed sustained remission of pain:
between 1 and 21 months post-SSTTCA, the patient rated
her pain within 0—2 points. Simultaneously, quality of life
significantly improved: ESAS-R total score decreased
from 15-32 before the procedure to 6-20 at 12 hours
post-intervention and remained below 9 during the entire
follow-up period. The left-sided hemiparesis partially
regressed (up to MRC 4+), and no signs of hypopituitarism
or diabetes insipidus were observed.
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Puc. 2. JuHamika cepenHix nokasHukie 6onto 3a wkanoto NRS y nauieHtkn K. go ta nicna CCTTKA
Fig. 2. Dynamics of average pain scores on the NRS scale in Patient K. before and after SSTTCA
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Tabnuusa 2. lnHamika noka3HukiB cMMnToMmiB nauieHTkun K. 3 gucemiHyovoo/peunamsHoto menadomoto IV ctagii,
iHTpaLepebpanbHUMK, BicLepanbHUMK MeTacTasamu Ta pedpakTepHum 601bOBMM CUHOAPOMOM 3a onuTyBansHMkom ESAS-R
Table 2. Dynamics of symptom scores in Patient K. with stage IV disseminated/recurrent melanoma, intracerebral and visceral

metastases, and refractory pain syndrome, according to the ESAS-R questionnaire

i0a6RsLil TepMiH crnocTepexeHHs
CumnTtom flo Kg;zr:m" Observation period
Symptom cryoablation 6-12 rog 3 noba 1 mic 3 mic 6 mic 12 mic 21 mic
hour day 1 month | 3month | 6 month | 12 month | 21 month
binb 6-7 1-3 0-3 1-2 0-2 0-1 0-1 0-1
Pain
Broma 4-5 1-3 1-2 0-2 01 01 01 0-1
Fatigue
Cornvsicte 2-3 1-2 1-2 0-1 01 0-1 0-1 0-1
Drowsiness
Hynora 0-2 0-2 0-1 0-0 0-1 0-1 0-0 0-1
Nausea
SHUXEHHR aneTuty 1-3 0-2 0-2 01 0-0 0-0 0-1 0-1
Loss of appetite
3aguuwka
Shortness of breath 0-1 0-2 0-1 0-1 0-0 0-0 0-0 0-1
flenpecis 1-3 1-1 0-1 0-0 0-0 0-0 0-0 0-0
Depression
Tpusora 1-3 1-2 0-1 0-0 0-0 0-0 0-1 0-1
Anxiety
CamonouyTTs 2-4 1-2 0-2 0-1 0-1 0-1 0-1 0-1
Well-being
IHWe
Oother 0-1 0-1 0-0 0-0 0-1 0-1 0-1
3araniHui 6an 15-32 6-20 216 1-8 0-6 0-6 0-7 0-9
Total score

XKutta 6e3 kniHiYHO 3Hauylworo OGonw TpuBano
21 micaup; y TpasHi 2016 p. nauieHTka K. nomepna Big
nporpecyBaHHs MenaHoMu 6e3 MOBEPHEHHS TSKKOro
6onto. OTpMMaHuin 4OCBIA CBIAYUTD, LLIO NOEAHAHHS KpaHi-
oTomii 3 CCTTKA moxe 3abe3neqnTy LUBUAKUA | TpuBanum
KOHTpPOSb pedpakTepHOro oHkonoriyHoro Gonto B naui-
€HTIB 3 OMCEMIHOBAHOK MEeNaHOMOK Ta MHOXWUHHUMMU
MeTacTa3aMu, CyTTEBO NiABULLYIOYN SKICTb XUTTS HaBiTb
Ha TepMiHanbHiIl cTagii 3axBOploBaHHS.

MauieHTn 3 menaHomotro wWkipu IV cTagii 3 MHOXUH-
HUMM iHTpauepebpansHYMK Ta BicuepanbH1MK MeTacTa-
3aMU Hanexatb [0 rpynu 3 BKpaW HECNpUATIMBUM
NPOrHO30M: MefjiaHa 3arasibHOI BMXKMBAHOCTI B Lii KOropTi
CTaHOBUTL Nnwe 3—6 micauis. [logaTkoBow npobrnemoto
€ BUPAXEHWUA OHKOMOTYHUIA Binb, SKUA 4acTo BUSIBNS-
€TbCS pedpakTepHUM 0 CTaHAapTHOI hapmakoTepanii.

3actocyBaHHA CCTTKA sk metogy BuGopy ANng Kyni-
pyBaHHS1 pedpakTepHoro 60MbOBOr0 CUHAPOMY Yy naui-
€HTOK i3 MenaHoMmolo Lwikipu [V cTagii gano 3amory cyTTeBo
3HM3NTK IHTEHCMBHICTL Oonto ¥ 3abesneunty TpuBani
6e300nboBi nepioan ax Ao KiHus xutta. Okpim nonin-
LWEHHSA SKOCTi XWUTTS, CMOCTEpiraBcst €eKCnnopaTyvBHUN
edbekT: TpMBanicTb XMTTA cArHyna 21 ta 36 micsuis, Togi
SIK MPOrHO30BaHO O4iKyBarnoch NuLLE Kinbka MicsLiB.

OBrOBOPEHHA

XPpOHiYHMIA  Binb, WO BTPaTUB CUrHaNbHO-3aXUCHY
dyHKUIO, OPMYETLCA BHACnigoK CKragHol  B3aemopil

The dynamics of pain reduction and quality-of-life
improvement before the intervention and at 6-12 hours
post-procedure, as well as during the 21-month follow-up,
are presented in Figures 2, and Table 2.

The period of life without clinically significant pain
lasted 21 months. In May 2016, the patient died due
to melanoma progression, without recurrence of severe
pain. This case demonstrates that combining craniotomy
with  SSTTCA may provide rapid and long-lasting
control of refractory cancer-related pain in patients
with disseminated melanoma and multiple metastases,
significantly improving quality of life—even in the terminal
stage of disease.

Patients with stage IV cutaneous melanoma and
multiple intracerebral and visceral metastases represent
a group with an extremely poor prognosis, with a median
overall survival of only 3-6 months. An additional
challenge is the presence of severe cancer pain, which
is often refractory to standard pharmacological treatment.

The use of SSTTCA as a treatment of choice for
managing refractory pain syndrome in patients with stage
IV melanoma resulted in a substantial reduction of pain
intensity and enabled extended pain-free periods until
the end of life. Beyond improving quality of life, a notable
exploratory finding was the unexpectedly prolonged
survival of 21 and 36 months, respectively, while the
expected prognosis had been only a few months.

DISCUSSION

Chronic pain that has lost its signaling and protective
function develops as a result of complex interactions
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nepudepuyHMX i LEHTpanbHUX MEXaHi3MiB  CEeHCUTU-
3auii. Y KniHiYHIM npakTuui Noro nikyBaHHA 3anuvLLaeTbCs
CEepro3Ho Mpobrnemoro, 0cobnMBO 3a YMOB PE3UCTEHT-
HOCTI 0 CTaHA4apTHOI hapmakoTepanii. EkcnepymeHTanbHi
Ta KniHiYHI JaHi cBigyaTh, L0 XPOHi3auis 6o 3ymoBneHa
3HWKEHHAM aKTUBHOCTI aHTMHOUMUENTUBHOI CUCTEMU —
Hacamnepen ANCHYHKLIE eHAoreHHOT onioiaHoI perynauii
Ta rinotanamo-rinogisapHo-agpeHanoBoi oci [15-17].

BaxnuByM nNaToreHeTUYHUM YMHHUKOM € nepude-
pyvYHa CEHCUTM3ALis, CMpuYMHEeHa Aielo npo3anarnbHUX
MefiaTopiB (NpocTarnaHAanHiB, OpaauKiHiHy, LIMTOKIHIB), SKi
3HVDKYHOTb MOPIr akTUBaLii HouuuenTopis. BHacnigok Lboro
3HKYETBCA Nopir  30ymKeHHs 60nboBUX  peLenTopis,
Lo Npu3BOAUTb A0 rinepanbresii. LleHTpanbHa ceHcntu-
3aLisi, y CBOK 4epry, nonsrae B MiABWLLEHIA 30yanmnBoCTi
HENPOHIB CMMHHOMO MO3KY Ta HaflCErMEHTapHMX CTPYKTYP.
Llen cTaH cynpoBOAKyETbCA 3MiHAMM Y CUHANTUYHIN Nepe-
[Oaui, 3okpema HagmipHoto aktuauieto NMDA-peuenTtopis
Ta BMBINIbHEHHAM rmyTamarty [15, 16, 18].

OAHMM i3 BaXXNMBUX HEMPOEHOOKPUHHUX MEXAHI3MIB,
SKi BMMUBaKOTb Ha CNPUWHATTS Oono, € yvacTb rino-
hiza Ta NOB’A3aHMX 3 HUM CTPYKTYp Y Mogynsuii Houm-
uenTuBHOI BignoBigi. lNnodiz 6epe yyactb y perynauii
CTpec-BignoBiai 4epe3 rinotanamo-rinodizapHo-agpe-
HanoBy BiCb, WO akTMBYE BWAINEHHS KOPTMKOCTEPO-
iniB, KOTpi MalTb NpoTM3ananbHU Ta aHanbreTUYHUI
edekTn. Kpim TOro, HempocekpeTopHa LisnbHICTb Fino-
(piza 3abe3nevye NpoayKLUito B-eHA0PdIHIB — EHOOTEHHNX
onioigie, WO B3aEMOAIOTbL 3 ONiOIAHMMK peLenTopamMu
LieHTparnbHOI HEPBOBOI CUCTEMMW Ta MPUTHiIYYIOTb 6OMLOBY
nepegayy [19].

Micna ekcnepumeHTanbHOI abo KniHIYHOT rinodizek-
TOMIi cnocTepiraeTbcs NiABULLEHHS PiBHIB B-eHO0OpPdiHIB,
OKCUTOLMHY, BasonpecuHy Ta AKTT, LWo Kopentoe 3 nokpa-
LLeHHAM aHanbresii y naniaTuBHUX XBOPUX 3 OHKONAaTomno-
rieto [20, 21]. KninivHi cnoctepexeHHs Takeda Ta cnieaBsT.
nokasanu, LWo rinodi3ekToMia CynpoBOAXKYETbCA BUpa-
KEHUM aHanbreTM4HUM edeKTOM HaBiTb Yepes Kinbka
TWXHIB nicnsa BTpyYaHHsA. EdekT nos’asytoTb i3 akTuBa-
Li€El0 MapaBeHTPUKYMSPHOrO Ta CynpaonTUYHOrO siaep
rinotanamyca, $Kki OEMOHCTPYOTb BWCOKY €KCMpecito
6inka c-FOS y BignoBiab Ha 6onboBy cTumynsuito [20].

Huska pgocnigxeHb, npoBeaeHnx y 1968-2018 pokax,
OUiHIOBanu CTepeoTakCUYHy pagioxipypriyHy rinodisek-
TOMItO Ans NiKyBaHHA XPOHIYHOrO OHKOJOriYyHoro 6ornto,
NPOAEMOHCTPYBaNM  KMiHIYHO  3HadyLle MOomnereHHs
He MeHW $K y 86% nauieHTiB. HamBuwly edeKkTBHICTb
BiA3HA4YeHO Npu MeTacTasax y KicTku, npu ubomy y bara-
TbOX XBOPWUX BUPaKEHE 3HWXKEHHSI IHTEHCUBHOCTI Gonto
dikcyBanocsa BXe MNPOTArOM KinbKOX AHIB nicns BTpy-
YyaHHs. [MobiyHi siBMWA, ki BKIOYanu, Hacamnepea,
rOpMOHarnbHi MOPYLUEHHS (BKMOYHO 3 TPaH3UTOPHUM
LeHTpanbHUM HELlKPOBUM AiabeToMm), Tpannanmcs pigko
Ta 3a3Buyain 6ynun Tumyacosumu [22—241].

HewopaBHin  cuctemaTmyHUin ~ ornsg — Mokasas,
wo xipypriyHe TapreTyBaHHs rinodiza acouieTbcs
3 nonerweHHsMm Gonto y 82,2% Bunagkis, Todi Sk npu
CTEepPEOTAKCUYHIN  pagioxipyprivHin  rinodisekTomii  Len
nokasHuk csarae 93,5% [25, 26].

Omxe, OpMyBaHHA XPOHIYHOro 6O0n 3yMOBNEHO
CKNagHOoI B3aEMOZIED NePUdEPUYHUX | LeHTparnbHUX
MeXaHi3MiB CeHCcMTU3auil, B $Ki aKTMBHO 3any4veHa
€HOOKpPUHHa cuctema. linogia Bigirpae He nuwe porb

between peripheral and central sensitization mechanisms.
In clinical practice, its management remains a significant
challenge, particularly in cases of resistance to standard
pharmacotherapy. Experimental and clinical data indicate
that pain chronification is largely associated with decreased
activity of the antinociceptive system—primarily due
to dysfunction of the endogenous opioid regulatory pathways
and the hypothalamic—pituitary—adrenal (HPA) axis [15-17].

A key pathogenic factor is peripheral sensitization,
triggered by the action of pro-inflammatory mediators
(prostaglandins, bradykinin, cytokines), which reduce
the activation threshold of nociceptors. As a result, the
excitability threshold of pain receptors decreases, leading
to hyperalgesia.

Central sensitization, in turn, is characterized
by increased excitability of neurons in the spinal cord and
supraspinal structures. This condition is accompanied
by changes in synaptic transmission, particularly
excessive activation of NMDA receptors and glutamate
release [15, 16, 18].

One of the key neuroendocrine mechanisms
involved in pain perception is the role of the pituitary
gland and associated structures in modulating the
nociceptive response. The pituitary participates in the
regulation of the stress response via the hypothalamic—
pituitary—adrenal (HPA) axis, which triggers the release
of corticosteroids—hormones with  anti-inflammatory
and analgesic properties. Moreover, the neurosecretory
activity of the pituitary gland ensures the production
of B-endorphins, endogenous opioids that interact with
opioid receptors in the central nervous system and inhibit
pain transmission [19].

Following experimental or clinical hypophysectomy,
elevated levels of B-endorphins, oxytocin, vasopressin,
and ACTH have been observed, correlating with
improved analgesia in palliative patients with oncologic
conditions [20, 21]. Clinical observations by Takeda et al.
demonstrated that hypophysectomy was associated with
a pronounced analgesic effect lasting several weeks
post-intervention. This effect has been attributed to the
activation of the paraventricular and supraoptic nuclei
of the hypothalamus, which exhibit high c-FOS protein
expression in response to nociceptive stimuli [20].

A series of studies conducted between
1968 and 2018 evaluated stereotactic radiosurgical
hypophysectomy for the treatment of chronic cancer pain
and demonstrated clinically significant relief in at least
86% of patients. The highest efficacy was noted in cases
of bone metastases, with many patients experiencing
a marked reduction in pain intensity within just a few days
after the procedure. Adverse events, primarily hormonal
disturbances (including transient central diabetes
insipidus), were rare and generally temporary [22—24].

A recent systematic review showed that surgical
targeting of the pituitary is associated with pain relief
in 82.2% of cases, whereas stereotactic radiosurgical
hypophysectomy achieves this in up to 93.5%
of cases [25, 26].

Thus, the development of chronic pain is driven
by a complex interplay of peripheral and central
sensitization mechanisms, in which the endocrine system
plays an active role. The pituitary gland functions not only
as a regulator of humoral balance but also as a modulator
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y rymMoparnbHiv perynsuii, ane 1 6epe yvacTb y npouecax
moaudikauii 6onboBux Big4yTTIB. 3 ornsgy Ha ue,
MOro uinecnpsiMoBaHe BKIMIOYEHHSI [0 KOHLENTyanbHUX
Modenen aHanbresii  BigkpvBae nNepcnekTMBu  Ons
pO3pobKM HOBMX JliKyBanbHUX CTpaTeriin, 30KkpeMa Aans
oHKkonauieHTiB. MNoganbLui AOCNioKEHHS eHOOKPUHHO-HO-
LUMLUENTUBHOI B3AaEMOAii MOXYTb CMpPUATU CTBOPEHHIO
nepcoHarnisoBaHUX nigxoiB A0 MNiKyBaHHA XPOHIYHOro
6onto, ocobnueo y BUNagkax, Konv TpaguuinHa Tepanis
BUSABIAETLCA ManoedekTuBHoOL [27].

3 KniHiYHOI TOYKM 30py NiKyBaHHA XPOHiYHOro 6o
mae Oytu GaratopiBHeBuM. Ha gogaTtok go chapmakono-
rivHoi Tepanii (HIM3I1, onioign, aHTuaenpecaHTu, aHTK-
KOHBYNbCaHTN) edEKTUBHUMU € HeNpOiHTEPBEHLNHI
meToau — Griokaaw, iHTpaTekanbHi iHdYs3ii, Helipoxipyp-
rivHi BTpydaHHsa [28]. CborogHi papgioxipypridyHa rinodi-
3eKTOMig cTarna nepcneKkTMBHUM HeiHBa3UBHMM MiAX040M
[0 NiKyBaHHS TSHKKOro 6omto npu paky.

MpencTtaBneHi  KMiHiYHI  BMNagkM  OEMOHCTPYHOTh,
O CerfekTMBHA padioToKCU4yHa rinodisekTomia moxe
3abesnevyBatv wWwBuaku (6—12 rog) i TpuBanuii (mo
36 mic) aHanbreTU4HNUIN eeKT i3 CYyTTEBNM NOKPaLLEHHAM
SAKOCTi XXMTTS Ta 3HWKEHHAM 3acToCyBaHHSA oOnioidis
y NauieHTOK 3 AMCEMIHOBAHOK MeNaHOMOW i pedpak-
TepHum 6onboBMM cuHApoMoM. OTpumaHi pesynsratv
y3rofpkytoTbes 3 nybnikauismu, ae rinodis, sk miweHb
aHanbreTU4HOro BTPYYaHHS, PO3MMsAAaeTbCs NS Marnoi,
arne KniHiYHO 3Ha4yLLoi KOropTy XBOPUX i3 pedppakTepHUM
bonewm, konu apmakoTepanis Buyepnana MOXIMBOCTI.
Y cyyacHux HactaHoBax (WHO, ESMO) iHTepBeHLUiliHi
MEeTOAU PO3rnsifaloTb SIK «HETBEPTUN PiBEHb» Y BMNAOKY
HeeEeKTMBHOCTI onioigiB/Ko-aHanbreTukie, NpoTe rinodi-
3EKTOMisl HEe HanNeXxuTb 40 CTaHAAPTHUX oMU i noTpebye
iHOMBIQYyanizoBaHOrO pilleHHs MYynbTUAMCLMANIHAPHOK
koMaHgoto [2, 11]. MNopiBHSAHO 3 ansTepHaTMBamu (iHTpa-
TekarnbHa Tepanid, Xop4oTOMid, CUMMaTUYHI HEMpOoriaun)
CCTTKA noteHuiiHO 3abesneyye CUCTEMHWUIA aHanbre-
TUYHWUIA BNNKB, ane mMae BY4y [oka3oBy 6a3y Ta BMMarae
FOTOBHOCTI 4O MOHITOPUHIY €HOOKPUHHUX NopyLUeHb [29].

Micna rinocpizekToMmii cnocTepiraeTbcs pednekTopHe
NigBULLEHHSA PiBHA [B-eHAOPMIHIB, SKi MOXyTb BMBINb-
HATUCS 3 HEMPOHIB rinotanamyca, rinodisa Ta HagHup-
KoBux 3arno3. Came Len edekT, K BBaXAETbCH, € OOHUM
i3 KMOYOBUX MexaHiaMiB MopdiHonoaibHoi aHanbresii,
onucaHoi nicnsa AecTpykuii rinodgisa oHkonatornorieto [20].

Micna kpioabnsauii rinodgiza MoOXnMBE BTOPUHHE
NiOBULLEHHST aKTMBHOCTI TIIOKOKOPTUKOIAIB, €HOOTEHHNX
onioifdiB Ta OKCUTOLMHY, SIKi CYMapHO 3HWXYIOTb aKTu-
BaLjito Mikpornii 1 HelposananeHy BianoBiab. Lle cnpusie
3MEHLLEHHIO LIeHTparnbHOI CeHCUTM3aLil, O € KIYOBUM
MeXaHi3MoM y chopMyBaHHi XpoHidyHoro 6ornto [15, 16].

MexaHiam aHanbresii nicnsa CCTTKA AMOBipHO NoB’s-
3aHMIA i3 aKTuBaUie €eHAOreHHoi onioigHoi cuctemu
(B-eHaopdiHN), NIABULLEHHAM pPIBHS KOPTUKOCTEPOIAiB
Ta OKCUTOLMHY, LLO CMPUSIE ranbMyBaHHIO LeHTparnbHOI
CeHCcMTU3aUIil Ta 3MEHLLEHHIO Hepo3anarneHHs.

Takmm umHom, CCTTKA noctae sk nepcrnekTuBHa
iHTEepBEHLiNHa cTpaTeris KOHTPON0 pedpakTEPHOr0 OHKO-
noriyHoro Gonto, i Mae OyTu iHTerpoBaHa B MynbTUANUC-
uunniHapHi  MaplpyTi naniatmeBHOi gonomoru. HassHi
KMiHIYHI CNOCTEPEXEHHS BKa3yOTb HA NOTEHLIHY KNiHIYHY
UiHHICT MeTody Y nauieHTiB i3 BuMpaxeHuM OGonboBUM

of pain perception. In this context, its deliberate inclusion
in conceptual models of analgesia offers promising
directions for the development of new treatment strategies,
particularly for patients with advanced cancer. Further
exploration of endocrine—nociceptive interactions may
contribute to the creation of personalized approaches
to chronic pain management, especially when conventional
therapies prove ineffective [27].

From a clinical perspective, the management
of chronic pain should be multimodal. In addition
to pharmacological therapy (NSAIDs, opioids,

antidepressants, anticonvulsants), neurointerventional
techniques—such as nerve blocks, intrathecal infusions,
and neurosurgical procedures—have proven effective
[28]. The use of neuromodulation technologies (spinal
cord stimulation, transcranial stimulation) significantly
expands the therapeutic arsenal. At the same time,
non-pharmacological approaches—including cognitive-
behavioral therapy, physical therapy, and rehabilitation—
remain critical components in the multidisciplinary
management of patients.

It is important to acknowledge that this study
is based on only two clinical cases, which substantially
limits the generalizability of the findings to a broader
patient population. Moreover, the lack of a control
group and the retrospective nature of the study prevent
a definitive attribution of the observed clinical outcomes
specifically to the selective stereotactic cryoablation
of the adenohypophysis (SSTTCA). Nevertheless, our
clinical observations in two advanced melanoma cases
suggest that SSTTCA may substantially reduce pain
intensity and provide long-lasting analgesia until the end
of life. In addition to the notable improvement in quality
of life, an exploratory survival benefit was observed: life
expectancy reached 21 and 36 months, far exceeding the
initially predicted few months [29].

Following hypophysectomy, there is often a reflexive
increase in B-endorphin levels, which may be released
from hypothalamic neurons, the pituitary, and adrenal
glands. This mechanism is considered one of the key
contributors to the morphine-like analgesic effect observed
after pituitary destruction in oncology patients [20].

Pituitary cryoablation may lead to a secondary
elevation in glucocorticoids, endogenous opioids, and
oxytocin—factors that collectively suppress microglial
activation and neuroinflammation. This contributes to the
reduction of central sensitization, a key mechanism in the
development of chronic pain [15, 16].

Therefore, the analgesic effect of SSTTCA is likely
mediated through activation of the endogenous opioid
system (B-endorphins), increased levels of corticosteroids
and oxytocin, and subsequent inhibition of central
sensitization and neuroinflammatory responses.

In summary, SSTTCA appears to be a promising
interventional method for the treatment of oncologic
pain. It warrants further investigation and integration into
clinical practice, particularly as part of a multidisciplinary
approach to palliative care in patients with refractory
cancer pain.
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CYHOPOMOM, OfHaK Ans NepeKkoHNMBOI Banigauii NoTpPiGHi
GinbLUi, METOAONOrNYHO OAHOPIAHI AOCHIOXKEHHS.

BUCHOBKHU

CenekTBHa CTepeoTakCMYHa TpaHCHa3arnbHa TpaHc-
cheHoiganbHa Kpioabnauia ageHorinodiza npogemoH-
CcTpyBana eeKTUBHICTb Yy KynipyBaHHi pedpakTepHoro
60MNbOBOro CMHAPOMY Yy NauieHTOK 3 AuceMiHoBaHow/
peuMaMBHOK  MernaHomow  wkipn. O6buaBa  KNiHiYHI
BUMAOKM MiATBEPMKYOTb MOXMMBICTb OOCATHEHHST CTili-
KOro aHanbreTu4yHoro edekTy npoTAroM TpMBanoro
nepiogy (21 ta 36 mic), L0 3HAYHO NEePEBULLYE OYiKyBaHy
MefiaHy BMXMBAHOCTI TakMx nauieHTiB (3—6 mic).

Y HaBedeHux KIiHIYHMX BUMNagKax MnpoBefeHHS
CCTTKA [03BONMIIO iCTOTHO 3HM3UTKM piBeHb ©Oonto
(3a wkanow NRS 3 6-8 go 0-2 6anis), nokpawmTtu
AKICTb XUTTA (3a ESAS-R), yHVKHYTM NOBiYHMX edekTiB
TpuBanoi onioigHoi Tepanii Ta [OCArTM naniaTMBHOIO
ecekTy 6e3 nporpecytoyoro 3He6onKYOro MegukamMmeH-
TO3HOIO HaBaHTaXEHHS.
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CONCLUSIONS

Selective stereotactic transnasal transsphenoidal
cryoablation of the adenohypophysis (SSTTCA) proved
effective in managing refractory pain syndrome in patients
with disseminated or recurrent cutaneous melanoma.
Both clinical cases demonstrate the potential to achieve
a sustained analgesic effect over a prolonged period
(21 and 36 months), significantly exceeding the expected
median survival for such patients (3—6 months).

In the presented clinical cases, SSTTCA markedly
reduced pain levels (from 6-8 to 0-2 points on the
NRS), improved quality of life (according to ESAS-R),
avoided the side effects of long-term opioid therapy, and
achieved a palliative effect without the need for escalating
pharmacological analgesia.
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Prospects for further research

The accumulation of clinical experience will contribute

to the optimization of combined treatment strategies

for

melanoma brain metastases. Further research

is needed to better understand the impact of SSTTCA
on treatment outcomes and the quality of life in such
patients. Continued investigation of these mechanisms
represents a promising direction in the development
of new approaches to managing chronic pain syndrome.
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KoHMAIKT iHTepecis

ABTOpY PYKOMUCY CBIOOMO 3acBig4vylThb BIACYTHICTb
hakTnyHoro abo NOTEHLINHOTO KOHMMIKTY IHTEpeCIB WOoA0
pesyneraris Liei poboTu 3 hapmaueBTUHHUMM KOMNaHIgMK,
BMpOGHMKaMM GioMeanyHMX MPUCTPOIB, IHLLUMMW OpraHi-
3auisgmu, 4ni NpodykTh, nocnyru, diHaHcoBa MiATPUMKa
MOXYTb ByT NOB’A3aHi 3 NPeaMETOM HaZaHUX mMaTepiarnis
abo sKi CoHcopyBanu NpoBeaAeHi OOCIIKEHHS.

AOTpMMOHHSl €TUYHUX HOPM

ABTOpM pykonucy CBIAOMO 3acBigyyloTb, O AOCHi-
[PKEHHS  MPOBOAWMIOCH 3  BMKOPUCTAHHSIM  AaHMX
NepPBUHHOT MEQUYHOT JOKYMEHTALi Ta BKIKOYANO KIiHiYHi
CMOCTEPEXEHHS1 3a nauieHTamu. [ocnigpkeHHs npose-
OEeHO BiONOBIAHO A0 eTUYHMX cTaHaapTiB [enbCiHCbKoT
neknapauii BcecBiTHbOI MeguMyHOI acouiauii Npo eTU4HI
NPUHLMNY NPOBEAEHHS HAaYKOBUX MEAMNYHUX OOCNIOKEHb
3a y4acTio NIoanHU, OUPEKTUBM EBPOMNENCLKOrO ToBapu-
ctBa 86/609 npo yyacTb ntogen y meamko-6ionoriyHmnx
OOCNIOXKEHHSX, a Takox Hakady MiHicTepcTBa OXOpPOHM
3popos’s YkpaiHu Ne 690 Big 23.09.2009 p. Yci yqacHuku
niaTBepanny cBo OOOPOBINbHY y4acTb LWNAXOM nignu-
CaHHS JOKYMeHTa npo iHopMOBaHy 3roay.

BUKOPUCTAHHS LUTYHHOrO iIHTEAEKTY

ABTOpPWM pyKONWCy CBIAOMO 3aCBiAYYHOTb BUKOPU-
CTaHHS IHCTPYMEHTY reHepaTUBHOTO LUTYYHOIO iHTENEKTY
(W) y npoueci nigrotoBku Lporo pykonucy. BignosigHo
po TakcoHowmii generyBaHHs 3aBAaHb reHepaTUBHOMY
wry4yHomy iHTenekty (GAIDeT, 2025 p.), 3a noBHOro
NOACBKOro Harnsgay 6yno AeneroBaHo 3aBAaHHA 3 BUYU-
TyBaHHsI, pegaryBaHHa Ta nepeknagy. [ns uboro BUKO-
puctoyBaBca ChatGPT-5 (OpenAl, Bepcia Big 4epBHs
2025 p.). Yci pesynsratui, OTpYMaHi 3a JOMNOMOrOH LibOro
iHCTpyMeHTa, Oynun peTenbHO NepeBipeHi, BiapenaroBaHi
Ta 3aTBepaKeHi aBTOpamu, SKi HeCyTb MOBHY BiOMOBI-
AanbHICTb 3a 3MICT i BUCHOBKM nyb6nikauii. IHCTpymeHTn
reHepatmeHoro LI He 3asHavaloTbCca K aBTOpW Ta He
HecyTb BignNoBiAanbHOCTI 3a KiHUEBI pe3ynbraTu.

MepBUHHI AGHi Ta maTepiaAu

ABTOpPW pyKOMUCy CBIAOMO 3acCBifg4vyHOThb, WO Y poboTi
BMKOPUCTaHO pesynbTraTi BNacHUX KMiHIYHWUX AOCTiAXKEHb,
o 6ynn cuctemaTnsoBaHi Ta NpoaHaniaoBaHi aBTopamu.
Bci matepianu 36epexeHi B apxiBi 4OCMIAHULBKOI rpynu
Ta MOXyTb OyTW HapjaHi 3a OGrpyHTOBaHWM 3anuToM
[0 aBTOpa-KOPECMNOHAEHTa, 3 ypaxyBaHHAM BUMOT KOHI-
OEHUINHOCTI Ta €TUYHMX HOPM.

IHbopmaluis Npo PiHAHCYBAHHSA

®iHaHCcyBaHHA BuAaTkamy [lepxaBHOro GromKeTy
YkpaiHn. PoboTy BMKOHaHO B pamkax BifOMYOI HayKo-
BO-AOCHiAHOI poboTK BiAAiNy ekcnepvMeHTanbHoi Kpio-
MeaMUMHM IHCTUTYTY npobnem kpiobionorii i kpiomean-
unHM HauioHanbHoi akagemii Hayk Ykpainm «OcobnueocTi
nepebiry  AecTpykTMBHO-3amanbHWX Ta  penapa-
TUBHMX MNPOLECIB Mif BNMBOM HWU3bKMX Temneparyp
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