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PE3IOME

AkTyanbHicTb. [laHi eBponencbkoro TOBapucTBa KniHiYHOI oHkonorii  (ESMO)
BKas3YyoTb, L0 64,0% OHKOXBOPWUX Ha YETBEPTI cTafii 3aXBOPIOBaHHSA MatoTb XPOHIYHUI
60MbOBUI CUHAPOM, Lie FONOBHUIA (PaKTOp, SIKUI iICTOTHO BMNMBAE Ha SIKICTb XUTTS.
Y 46,0% XxBOpUX He BOAETLCA OTPUMATU CTINKUIA aHanbredyouni edekT cyvacHUMu
MeTogaMu 3HeGOMEHHs, BKIYa4n HTEPBEHLNHI MeToaukn Ta dapmakoTepanito.
PedpakTepHuii oHkonoridHuiA 6inb CTUMYIOE 40 NOLLYKY HOBUX METOAIB 3HEGOMIOBAHHS.
MeTta po60TU — peTpocnekT1BHa OLiHKa ePeKTUBHOCTI CENEKTUBHOI CTEpeoTakCUYHOI
TpaHCcHa3anbHoi TpaHccdeHoigansHoi Kkpioabnsuii ageHorinodiza npu  nikyBaHHi
XPOHIYHOro 6ONBLOBOrO CUHPOMY Y XBOPUX Ha 3r0sikiCHi HOBOYTBOPeHHs IV cTagii.
Matepianu Ta metoau. BukoHaHo 45 mikpoonepauin — cTepeoTakCcuyHa CenekTuBHa
TpaHCcHa3anbHa TpaHccdeHoiganbHa kpioabnsuis ageHorinodiza 3 eHgockonieto.
3a nepiog 2014-2021 pp. npoonepoBaHo 45 nauieHTiB, XBOPMX Ha 3MOSKICHi rop-
MOHO3arnexHi HOBOYTBOPEHHSI PIi3HMX COMaTUYHMX OpraHiB Yy u4eTBepTi cTagii
3 XPOHIYHUM 6ONBOBUM CUHOPOMOM.

PesynbTraTn Ta ix 06roBopeHHs. AHanbresyounii edpekT 3'aBnsecsa Yepes 4—6 roauH
nicna MikpoBTpyYaHHs. Y 95,6% xBopux OyB OOCATHYTWI 3HeGoniolumii edekt —
(3a wkanoto 6onto NRS 3Hu3uBest Big 7-9 6aniB go 1-3 6aniB), y OCTaHHLOI Kinb-
KOCTi XBOpWX 3HeGonwowoumnii edekt 3a Lwkanow Gonto NRS 3Hu3meca Big 7-9 6a-
nie o 3-5, He3anexHo Big cTaHy Ta BiKy npoonepoBaHoro. BignosigHo 3meHLWwyBanoch
[03yBaHHa abo BigMiHsANWCb onioigHi aHanbreTvku. Tskki  yCKNagHeHHs nicnsi
Mikpoonepauii kpioabnsuii ageHorinodpisa — MeHIHriT, HeuykpoBuiA Aiabert, rino-
niTyiTapHU CMHAPOM He crnocTepiranuck. Y nicnsonepauinHomy nepiogi TpbOM XBOPUM
nikyBanu nerkuie rinonityitTapHniA CMHAPOM, Ta ABOM XBOpPUM — fikBopeto, siki Gynu
KynipyBaHi KOHCEpBaTMBHOIO Tepanieto NpoTarom 3—5 AHiB.

BucHoBku. CrepeoTakcMyHa cefnekTMBHa TpaHCHasanbHa TpaHccdeHoiganbHa
Kpioabnsuis ageHorinodisa € epekTUBHUM MIKPOBTPYYaHHSIM NPU MiKyBaHHi XPOHIYHOrO
60MbOBOr0 CMHAPOMY B OHkOXBOpUX IV cTagil 3axBoptoBaHHS Ta CrpUsie NOKpaLLEHHIO
CTaHy Ta AKOCTi XUTTS nauieHTa. 3Hebontounin edpekT HacTae B NepLUi roauMHy nicns
onepaTMBHOMO BTPyYaHHSs. 3a paxyHOK BUKOPUCTaHHSA Kpio3oHAiB AiameTpom 1,2 MM Ta
1,8 MM onepauis ManoTpaBMaTUyHa, ii MOXITMBO BUKOHYBaTW XBOPUM Y TSXKKOMY CTaHi.
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ABSTRACT

Background. The data of the European Society For Medical Oncology (ESMO)
indicate that 64.0% of cancer patients with the fourth stage of cancer have chronic
pain syndrome, which is the main factor that significantly affects the quality of life.
In 46.0% of patients, it is not possible to obtain a stable analgesic effect with modern
methods of analgesia, including interventional methods and pharmacotherapy.
Refractory oncological pain stimulates the search for new methods of pain relief.
Purpose — retrospective assessment of the effectiveness of the selective stereo-
tactic transnasal transsphenoidal cryoablation of the adenohypophysis in the
treatment of chronic pain syndrome in patients with stage IV malignant neoplasms.
Materials and methods. 45 microsurgeries were performed — stereotactic selective
transnasal transsphenoidal cryoablation of the adenohypophysis with endoscopy.
Over the period from 2014 to 2018, 45 patients with stage IV malignant hormone-
dependent neoplasms of various somatic organs and chronic pain syndrome
underwent microsurgery.

Results. The analgesic effect appeared 4-6 hours after the microsurgery. In 95.6%
of patients, an analgesic effect was achieved to a greater extent (according to the
numeric rating scale (NRS) for pain, its intensity decreased from 7-9 points
to 1-3 points); in other patients, the analgesic effect was achieved to a lesser extent
(according to the NRS, pain intensity decreased from 7—9 points to 3-5 points),
regardless of the condition and age of the patient. Accordingly, the dosage was
reduced or opioid analgesics were discontinued. Severe complications after the
cryoablation of adenohypophysis, such as meningitis, diabetes insipidus, and
hypopituitary syndrome were not observed. In the postoperative period, three
patients were treated for mild hypopituitary syndrome, and two patients were treated
for liquorrhea with conservative therapy for 3-5 days.

Conclusions. Stereotactic selective transnasal transsphenoidal cryoablation of the
adenohypophysis is an effective microsurgery in the treatment of chronic pain
syndrome in stage IV cancer patients. It improves the patient’s condition and quality
of life. The analgesic effect appears in the first hours after surgery. Due to the use
of cryoprobes with a diameter of 1.2 mm and 1.8 mm, the surgery is minimally
traumatic and can be performed on patients in critical condition.

Tsyhankov OV, Chyzh MO, Hladkykh FV. Cryoablation of the adenohypophysis in the treatment of chronic
pain syndrome in patients with stage IV malignant neoplasms. Ukrainian journal of radiology and oncology.
2023;31(3):303-314. DOI: https://doi.org/10.46879/ukroj.3.2023.303-314
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CrtaTTs € oparMeHTOM NIaHOBOI HayKOBO-AOCHIAHOI
poboTn BiOginy eKkcnepumeHTanbHOi  KpiOMeauLMHU
IHCTUTYTY npobnem  kpioGionorii i  kpiomeguuuHM
HauioHanbHOT akagemii Hayk YkpaiHu «[eCTpyKTUBHI
Ta BIiOHOBHI Mpouecu B TKaHWMHax in vivo nicns gji
HU3bKUX TemnepaTyp Ta GioNoriYHO aKTUBHUX PEYOBUHY,
Homep pgepxkaBHoi peecTpadii 0117U001049, wudp
2.2.6.147, TepMiH BukOHaHHsA: 2017-2021 pp., Kepis-
HUK — BWKOHYHOUMI OO0OB’A3KM 3aBigyBaya Bigainy
eKCrnepuMeHTarnbHOI  KpioMeavuuHW, KaHauaat Meawd-
HUX HayK, cTapwni gocnigHuk M.O. Ynx.

BCTYN

Y 2020 p. y CWA gpiarHocToBaHo noHaz 1,9 MiH HOBUX
BMMNaZKiB 3roskicHUX HoBoyTBopeHb (3H), Ta noHapg
608 TuC. nomepnux BHACNIAOK ycknagHeHb Big paky [1].
3a paHumu American Cancer Society (CLUA) BctaHoB-

The article is a fragment of the planned research
project of the Department of Experimental Cryomedicine
of Institute for Problems of Cryobiology and Cryo-
medicine of the National Academy of Sciences of
Ukraine «Destructive and restorative processes in
tissues in vivo after exposure to low temperatures and
biologically active substances», state registration number:
0117U001049, code: 2.2.6.147, period for performance:
2017-2021, led by Acting Head of the Department of
Experimental Cryomedicine of Institute, Candidate
of Medical Sciences, Senior Researcher M.O. Chyzh.

INTRODUCTION

In 2020, 1.9 million new cases of cancer were diag-
nosed in the USA. In the same year, 608 thousand
US patients died from cancer complications [1]. Accor-
ding to the American Cancer Society data, 88260 new
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neHo, wo 3a 2021 p. Tinbkn B oci6 go 39 pokiB giar-
HocTyBanu npubnusHo 88260 HoBux Bunagkie 3H Ta
9130 cmepten Big 3H, TMM camuMm nigKPECNETLCSA
OMONOMKEHHs1 xBopobu [2]. B YkpaiHi BnpogoBx
2020-2021 pp. 6yno 3apeectpoBaHo 113368 HoBUX
Bunagkis 3H, 54147 — y yonosikiB i 59221 y >iHOK.
Momepnux Big 3H 55941 (31177 4onosikiB Ta 24764 xi-
HOK). ¥ 2021 p. 21% BunagkiB 3axsoptoBaHHSA Ha 3H
B YkpaiHi 6ynun BusiBneHi y IV cragii, y 6,9% Bunagkis
cTagis 3anuwmnacb HeBM3Ha4veHo [3].

LopiyHo y cBiTi noHag 10 mnH XBOpwWX MOMUpae
Ha ni3Hin ctagii 3H. 3a ouiHkoto BOO3 8 MnH umx xsopux
He OTPUMMYIOTb afekBaTHy 3HebontoBanbHy Tepanito [4].
3a ocTaHHi 50 pokiB He Byno AOCArHYTO 3HAYHMX YCNiXiB
y NiKyBaHHi oHkonoriyHoro 6onto. Binb nig vYac nikyBaHHs
3H Ta npoTsirom Tpbox MicsLiB Nicnsi pagukanbHOro niky-
BaHHA paKy XapakTepu3yeTbCA XBOPUMU K CUNbHUA [5].

MixHapogHa acouiauis 3 BuB4eHHS Gonto (Interna-
tional Association for the Study of Pain — IASP) y 2020 p.
OHOBUNa 3aranbHe BM3HaveHHs Gomo. OTxe 6inb —
HEMNPUEMHE CEHCOPHE W EMOLINHE MNEPEXMUBAHHSA, MO-
B'A3aHe 3 [AiNCHMM abo NOTEHUiIMHMM MOLUKOAXKEHHSIM
TKaHWH. Take BUW3Ha4YaHHS BKa3ye Ha B3aEMO3B’sI30K
MixX 06’ekTMBHMMM (cisionoriyHnmm) acnektamm Gono Ta
noro cy6’eKTUBHUMK (EMOLIRHUMKU Ta MCUXOMOFYHUMM)
KOMMNOHeHTaMn [6]. Y KNiHiYHIK NpakTuui BM3Ha4aloTb
Jekinbka TuniB 6onto  (HOUMUENTUBHMIA, HeBponaTuy-
HWIA, HOUMNNAcTUYHWUIA), WO Bigobpaxae MexaHiamu
X BUHUKHEHHS [7].

XpOHiyHMIA Ginb BU3HavaeTbes IASP sk Ginb, sikuii
36epiraeTbcsl abo peumamBye NpoTsArom Ginblue TPbOX
MicsauiB, NPU3BOAUTL OO0 OOMEXEeHHs NoBCsKAEHHOI Ta
TPygoBOI AiANbHOCTI, @ TakoX MNOB’sA3aHWUA 3 TakuMu
KoMopb6iaHMMKM po3nagamu sik TpyBora, Aenpecis i cyium-
nanbHi cnpotu [8].

Y 1986 p. BOO3 3arBepguna pekomeHgaii 3a
Ha3Bol «3HebonoBaHHA Npu paky». byB po3pobneHuii
MeToq «cxofiBy» (puc. 1), Skuin pernameHTyBaB CTYNiH-
yacTicTb niaxo4y Npv NpusHayeHHi 3HebontoYoi Tepanii
3 MOCTYNOBUM BBEAEHHSIM CUIbHUX aHarnbreTuKiB.

cases of cancer and 9130 deaths from cancer in
patients up to 39 years of age were reported in 2021,
thus indicating «rejuvenation» of the disease [2].
In Ukraine, 113368 new cases of cancer were reported
in 2020-2021, among them 54147 — in men and 59221 —
in women. There were 55 941 deaths from cancer
(31177 men and 24764 women). In 2021, 21% of
diagnosed cancer cases in Ukraine were detected
at stage IV, and in 6.9% of cases, the stage remained
undetermined [3].

10 million late-stage cancer patients die worldwide
annually. According to WHO estimates, 8 million of them
do not receive adequate analgesic therapy [4]. No major
advances have been made in the management of
cancer pain in 50 years. The pain during cancer treatment
and up to three months after curative treatment is
characterized by patients as severe [5].

The International Association for the Study of
Pain (IASP) revised general definition of pain in 2020.
Thus, pain is an unpleasant sensory and emotional
experience associated with, or resembling that asso-
ciated with, actual or potential tissue damage. This defi-
nition points at interconnection between objective
(physiological) aspects of pain and its subjective
(emotional and psychological) components [6]. In clinical
practice, pain is classified into nociceptive, neuropathic,
and nociplastic, which indicates mechanisms of
its appearance [7].

Chronic pain is defined by IASP as pain that persists
or recurs for longer than 3 months and leads to restriction
of everyday and working activity, and is also associated
with such comorbidities as anxiety, depression, and
suicide attempts [8].

In 1986, WHO issued guidelines on analgesia of
cancer pain and developed the analgesic ladder (Fig. 1)
that regulated gradation of approach when prescribing

analgesic therapy with gradual introduction of
strong analgesics.

CuneHWA Bink

Severe pain

MomipHWA Bink — CHNEHKWA Bink
Maoderate pain - Severe pain

Bins npogoasyeTECA
YK MOCHNIETECH
Pain persisting

of incraasing
Bink NPoAOEEYETHCA L
NomipHnia Gins Ui NOCHAKETLER CuneHui cnicig
Moderate pain Pain persisting Ta/afio HeonicigHi
or increasing Slmar;a:;;;“:r:wnr
Cna6kui 6inb El:: noonoerues | | _Cnabui onioig | Non-opioid analgesics
Mild pain Pain persisting TalaGo Heonioigwi
of increasing wgz:i;"‘?rmﬂ"
piokd and/or
Binb Heonioiasi Mon-opicid analgesics
Pain BHANLIETARK
Non-opicid analgesics
HecnicigHi
AHANBrETHEMA
Mon-opicid analgesics

Puc. 1. MpuHumnm 3HeGoneHHs1 nauieHTiB OHKonoriYHoro npodinto: pekomeHaadii ESMO 2018 p.
Fig. 1. Principles of pain management in patients with cancer: ESMO 2018 guidelines
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Cno4aTky 3acTOCOBYIOTb HeONiOigHI  aHanbreTuku
(HecTepoigHi npoTusananeHi npenapatn — HM3M Ta iH.)
Ta ix koMGiHauii. OnioigHi aHanbreTMkn — OCHOBHI npe-
napatm y dapmMakonoriyHomMy nikyBaHHi OHKOMOriYHUX
nauieHTiB 3 XpoHiYH1M GonboBuM cuHapomom (XBC) [9].
Mpunom onioigis CynpoOBOAXYETLCS BEMUKOK KifbKIiCTIO
nobGiyHMX peakuii — HygoTta, GnioBaHHS, 3akpinu, cena-
Uisl, 3anexHicTb, MPUrHiMEHHs OUXanbHOrO LEHTPY Ta
3yNUHEHHS AuxaHHA. [Onsi OoCArHeHHs ed)eKTMBHOMO
naniaTMBHOrO IiKyBaHHS, Ta LWe B ymMoOBaXx «ONioigHOT
enigemii», nikap noBuHeH 36anaHcyBaTh edeKTUBHICTb
3 CYNyTHbOK TOKCWUYHICTIO OMIOIAiB, @ TaKOX BpPaxoBy-
BaTW MOXIUBICTb 3aneXHOCTi Ta TonepaHTHOCTI nadi-
eHTiB go npenapartie [10]. Y 1996 p. BOO3 crteBopuno
pekomeHaauii 3HebonoBaHHSA NpU paky 3 KEPiBHULTBOM
3a gocTtynHicTio onioigis [11].

OHoeneHi pekomeHgauii BOOS3 3i 3HebontoBaHHSA
3anporoHoBaHi y 2018 p., B HUX MNiAKPECNIOETLCS, LU0
3aCTOCYBaHHSl aHanbreTukiB, MNcuxororiyHa [ornomMora
Ta couianbHa niaTpUMKa, a TakKoX XipypriyHi metoam
Tepanii oHkornoriyHoro Gonto, € HeBiQ'€EMHO YacTUHOM
KomnriekcHoi Tepanii [12].

dapmakopesncteHTHUM nauieHtam 3 XBC 3actoco-
BYIOTb PIi3Hi iHTepBeHUiMHi MeToam nikyBaHHA. MeTtoaun
HeripoMoaynsuii — NOCTiNHa eneKTPOCTUMYMALIS Pi3HMX
CTPYKTYp HepBOBOi cuctemu. [decTpykTuBHi meToauM —
Mi€NoToMisl, XOpAOTOMis, LIMHIyrnoTomis. lMpoTte nikyBaHHA
Gono [oCi 3anuwaeTbCsi HEBUPILLEHOW Npobnemoto.
MiokpecnoeTbes, WO NpU CUCTEMHOMY AE€3iHTErpyto4oMy
BMNNMBI MyXNMHU HeobOXigHO dopMyBaTu iHTerpanbHy
BiQMNOBIAb OpraHiamy, L0 BKMOYae He TiNbKu BUKOPUC-
TaHHS Cy4acHUX BUCOKOEMEKTMBHUX TEXHOMOriN, Haui-
NEHNX Ha 3HUWLLEHHS NyXNMH Ta MeTacTasiB, a TaKoX
MeTofiB 3HMKEeHHs1 abo no3baeneHHs Big 6onto [13].

TexHonorii, 3acCHOBaHi Ha BMKOPWUCTaHHI B OHKOIOTrii
disnyHUX pakTopiB  (HM3bKO- Ta BUCOKOYACTOTHUX
MarHiTHux nonie (go 10 mBt/cm? 3 yactototo Big 30
po 300 MTu), a Takox iHdpadvepBOHOro Ta ynbrpadgio-
NeToBOrO [ianasoHiB  CBITIIOBOrO  BUMPOMIHIOBAHHS),
Ta 0cobnmBo KpiogecTpykuii abo kpioabnsuii, siki Bnnu-
BalOTb Ha MyXJIMHY, METACTa3n i Ha OpraHiam y uinomy,
BiJHOCATb 4O NEPCNEKTUBHMX HaNpsIMKiB MeguumHm [14].

MeToa kpiogecTpykuii [03BOMSE PO3LUMPUTU MEXY
onepabenbHOCTi NyXMNWH, a BAOCKOHANEHHSI TEXHOMOTriN
BMKOHAHHSA KpioXipypriyuHnx onepauin, KpioxipypriyHoOro
obnagHaHHs, pobuTb Kpioxipyprito OAHWM 3 HanbinbLu
BaXIMBUX KOMMOHEHTIB KOMOGIHOBAHOrO Ta KOMMIEKC-
HOro nikyBaHHA OHKOMOriYHMX XBOpuX. KpiogecTpykuisa
NyxXnMH OMOCEepPeaKOBaHO CMOHYKae akTuBauii npoTu-
NYyXIMHHOMO SK KNITUHHOrO, Tak i rymopanbHOro iMyHi-
Tety [15, 16]. BTpyyaHHs Ha rinogisi no4yanu akTUBHO
3actocoByBatM Ans nikyBaHHa XBC y xBopux Ha 3no-
sIKicHi HoBoyTBOpeHHs y IV cTagii [17].

lnodizekTomiss sk cnocié npoTnbonboBoi Tepanii
Yy OHKOXBOPMX Ha OCTaHHIX CTagisix 3axXBOPIBaHHS,
BMKOHYBarnach LWe y cepefuHi MUHYMOro cropiyysi, ane
Oyna «3abyTa», OCKINbKM Mamna 3Ha4yHy KinbKicTb
ycknagHeHb. Bneplue aHanbresytwounin edgekTt Big rino-
pi3eKTOMii Npy MeTacTaTU4YHOMY paky rpy4oHOi 3anosu
otpumaB R. Luft y 1953 p. byno gosegeHo, wo mertoq
[o3Bonsie AocArtu pemicii oHkonpouecy y 15-20% na-
uieHTiB Ta perpecy metacTasis [18]. Y 1984 p. L.F. Ramirez
Ta A.B. Levin gonoBinu ornsag crepeoTakCU4HMX rino-
izekTomin y 334 xBOpUX 3 AiarHO30M pak rpyaHoi
3ano3m abo pak nepeamixypoBoi 3anosu, y 70% Bu-
nagkiB OOCAMHYTO 3MEHLLEHHSI XPOHIYHOro GonboBOro

At first, non-opioid analgesics (non-steroidal anti-
inflammatory drugs) and their combinations are used.
Opioid analgesics are the main drugs in pharmacolo-
gical treatment of cancer patients with chronic pain
syndrome [9]. Intake of opioids is accompanied by
a plethora of side effects: nausea, vomiting, constipation,
sedation, respiratory depression, and apnea. The doctor
must balance the effectiveness of opioids and their
accompanying toxicity under the conditions of «opioid
epidemic» for effective palliative treatment, and also
consider the patient's tolerance and the possibility
of getting addicted to the drugs [10]. In 1996, WHO
developed guidelines on cancer pain management
with a guide to opioid availability [11].

The updated WHO guidelines on pain manage-
ment were proposed in 2018. They emphasize that
anaesthetic, psychological, social, spiritual, and surgical
modes of cancer pain management are integral to
comprehensive cancer pain management [12].

Various interventional treatment methods are used
in the treatment of pharmacoresistant patients with
chronic pain syndrome. They include neuromodulation
methods (continuous electrostimulation of various
structures of the nervous system) and destructive
methods  (myelotomy, chordotomy, cingulotomy).
However, pain management still remains an unsolved
problem. It is necessary to form an integral body res-
ponse to systemic disintegrating tumor impact that
includes not only use of modern effective technologies
aimed at tumor destruction but also methods of partial
or complete pain relief [13].

Technologies based on the use of physical factors
in oncology (low- and high-frequency magnetic fields
(up to 10 mW/cm? with frequency from 30 to 300 GHz),
and also infrared and ultraviolet light ranges) and
especially cryodestruction and cryoablation that affect
the tumor, metastases, and the whole body are pros-
pective aspects for development in medicine [14].

The method of cryodestruction allows the boundaries
of the tumor resectability to be expanded. The improved
technologies of cryosurgical equiment and perfor-
mance of cryosurgical operations make cryosurgery
one of the most important components of combined
and complex treatment of cancer patients. Cryodestruc-
tion of tumors indirectly stimulates activation of anti-
tumor cell immunity, as well as humoral immunity [15, 16].
Presently, hypophysis surgery is frequently used for
treating chronic pain syndrome in patients with stage IV
malignancies [17].

Hypophysectomy, as a method of pain management
of late-stage cancer patients, was performed as far back
as the 1950s but was discarded due to a significant
number of complications. Analgesic effect from hypo-
physectomy was obtained for the first time in 1953 by
R. Luft in the treatment of metastatic breast cancer.
It was proven that the method allowed remission of
cancer and metastatic regression to be achieved
in 15-20% of patients [18]. In 1984, L.F. Ramirez and
A.B. Levin made a review of stereotactic hypophysecto-
mies in 334 patients with breast cancer or prostate
cancer; reduction in chronic pain syndrome was achieved
in 70% of cases. When performing chemical destruc-
tion (with ethanol) in 533 patients, pain control was
achieved in 75% of cases [19].

M. Hayashi et al. reported on the use of the gamma
knife surgery for cancer pain-pituitary gland ablation
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cuHgpomy. [lpyu  npoBedeHHi  XiMiyHOI  (eTaHONoM)
pecTpykuii 533 nauieHtam — y 75% 6yno pgocsrHyTto
KOHTpornb Gonto [19].

M. Hayashi Ta cniBaBT. noBigomnsanu npo 3actocy-
BaHHA MeTody papioxipypriyHoi  abnsuii  rinogisa
B OHKOJOFMYHNX XBOPUX i3 MHOXWHHUMK MeTacTasamu
3 METOK [JOCSArHEHHS MNpOTMOONLOBOrO edekTy 3a
[OMNOMOrO TEXHIKN «raMmma-Hixk» [20].

Okpemi aBTOpW MOBIAOMASIOTb, O BHYTPILIHLO-
LUMYHOYKOBE BBEAEHHSI Ba30MNPECUMHY BUKIWKAE [030-
3anexHy aHanbresito [21].

OKCUTOLMH TakoX Mae aHTUHoLUenTuBHY Aito. CTumy-
NboBaHe MapalflyHKOBE  BWBIMbHEHHS  OKCUTOLIMHY
YNHUTb €HOOreHHUN aHanbresyunin edpekT [22].

MexaHiam ximiqHOT Ta/abo XipypridHOT rinodisekTomii
3anuIaeTbCa HESCHUM, TaKoX HeBiAOMWA MeXaHi3m
3HebonoBaHHA nicns  pagioxipypriyHoi  rinogisekTomii.
PapioxipyprivHa  rinogisektomias  npogemMoHCTpyBana
ycnix y nikyBaHHi 60nto, NoB’si3aHOro sik 3 FOPMOHO-
3aneXxHUM, Tak i 3 ropMOHOHE3aNeXHUM OHKOMPOLIECOM
6e3 meTacTasiB y KicTku [23].

3 90-x pokiB MWUHYNoro cTomnitTs Hamu OyB po3po6-
NEHWA, BNPOBaMXXEHUA Y NPaKTUKy Ta 3anaTeHTOBaHWM
MiKpOXipypriYHMn MeToa nikyBaHHA ageHoM rinodiza —
cerleKTUBHa CTepeoTaKCM4YHa TpaHCHa3anbHa TpaHC-
ceHoiganbHa (CCTT) kpioaecTpyKLin 3 eHOOCKOmMIE,
SAKUN BiOQPI3HAETLCS BUCOKOK €(EKTMBHICTIO, MiHi-iHBa-
3MBHICTIO, ManoTpaBMaTUYHICTIO Ta Mamxe BIACYTHICTIO
onucaHux y nitepatypi ycknagHeHb [24, 25].

ManoTtpaBmaTtuyHicte Mikpoonepauii CCTT «kpioab-
nauii  gosgonuna  Ham  MogudikyBaTM  METOAMKY
i 3actocoByBatu ii y nikyBaHHi XBC xBopum Ha 3H
IV cragii y Burnagi kpioabnsuii ageHorinogisa [15, 26].
MiHi-iHBa3MBHICTb BTPYyYaHHA [03BOMSIE MNPOBEAEHHSA
MikpoonepaLii y 6yab-sikomy Bili Ta y 6yab-akomy pyHKLiO-
HanbHOMY CTaHi (nicns BiANOBIQHOT NIArOTOBKW) NauieHTa.

MeTa pob60oTn — ouiHKa edEeKTMBHOCTI CenekTUBHOI
CTEPEOTaKCUYHOI TpaHCHa3anbHOI TpaHccdeHoiganb-
HOi Kkpioabnsuii ageHorinodiza npu nikyBaHHI XpPOHiY-
Horo GOMbLOBOrO CUHOPOMY Yy XBOPUX Ha 3MOsKiCHI
HoBOYyTBOpeHHS |V cTagii.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

3a nepiog 2014-2021 pp. metogom CCTT kpioabnsauii
ageHorinodisza 3 eHOOCKOmMiE npoonepoBaHo 45 xBopux
Ha ropmoHosanexHi 3H [V cragii: ageHokapuuHoma
npoctatm — 16 XBOpWX; afeHOKapuMHOMA MOMOYHOI
3ano3n — 18 xBopux; ageHokapuuMHOMa LWMTONOAIGHOI
3anosun — 6 XBopu1x; afeHoKapLMHOMa LLUNYHKa — 2 XBOPUX;
MenaHoma — 3 XBOPWUX.

Y nepeponepauiiHoMy nepiogi yci XBopi NpomnLnu
CTaHOapTHe KOMMIeKCHe 0OCTEXEHHS: KriHiYHe; nabopa-
TOpHe; (pyHKUiOHaNbHe Ta BW3HAYEHHsI PiBHS FOPMOHIB
rinopiza y KpoBi. YCiM XBOPMM BUKOHaAHO KOMITIOTEPHY
ToMOrpadito Ta MarHiTHO-pe3oHaHCHY Tomorpadito ro-
MIOBHOTO MO3KY, PEHTreHosoriyHe AOCMiXXeHHs npuaat-
KOBUX Ta OCHOBHOI nasyx. [lepeponepadiiiHe cTepeo-
Takcu4yHe nnaHyBaHHA ocepenkiB KpioAecTpyKLuUin Jo3BO-
NS€  YHWKHYTWM HebaxaHoro MOLIKOMKEHHS yHKLio-
HanbHO 3Ha4yMMMX 30H MO3KY. Bci xBopi nonepeaHbo
KOHCynbTOBaHi nikapsiMM — TeparneBTOM, HEBPOSIOroMm,
OTONapWHIoNorom, OHKOMOrOM, PEHTIEHONIOroM, EHLA,0KPU-
Homorom Ta imyHonorom. TepmiH Harnsaay nicna onepadil
Big 6 0o 52 micsauis.

in cancer patients with multiple metastases for the
purpose of achieving analgesic effect [20].

Some authors report that intraventricular admi-
nistration of vasopressin induces dose-dependent
analgesia [21].

Oxytocin also has antinoceptive effects. Stimulated
paraventricular release of oxytocin produces an endo-
genous analgesic effect [22].

The mechanism of chemical and/or surgical hypo-
physectomy remains unclear, as well as the mechanism
of analgesia after radiosurgical hypophysectomy.
Radiosurgical hypophysectomy successfully alleviated
pain caused by hormone-dependent and hormone-
independent cancers without metastases to the
bones [23].

Since the 1990s, we have developed, implemented
into practice, and patented a microsurgical treatment
method for adenoma of the hypophysis — selective
stereotactic transnasal transsphenoidal cryo-
destruction with endoscopy. Our method is distinguished
by high effectiveness, minimal invasiveness, minimally
traumatic treatment, and almost no complications
described in literature [24, 25].

The fact that the selective stereotactic transnasal
transsphenoidal cryodestruction is minimally traumatic
allowed us to modify the method and use it in the
treatment for chronic pain syndrome in patients with
stage IV cancer in the form of cryoablation of the
adenohypophysis [15, 26]. Minimal invasiveness of
the intervention makes it possible to perform micro-
surgeries regardless of the patient's age and condition
(after appropriate preparation).

Objective — assessment of the effectiveness of
the selective stereotactic transnasal transsphenoidal
cryoablation of the adenohypophysis in the treatment
of chronic pain syndrome in patients with stage IV
malignant neoplasms.

MATERIALS AND METHODS

Over the period from 2014 to 2021, 45 patients
with stage IV hormone-dependent malignant neo-
plasms underwent surgery according to the method
of the selec-tive stereotactic transnasal transsphenoidal
cryoablation of the adenohypophysis with endoscopy.
Among the patients, 16 had prostate adenocarcinoma,
18 had breast adenocarcinoma, 6 had thyroid adeno-
carcinoma, 2 had stomach adenocarcinoma, and
3 had melanoma.

Before surgery, all patients underwent standard full
examination: clinical, laboratory, and functional, and
also pituitary hormone blood test. Brain CT and MRI,
as well as X-ray examination of paranasal and sphenoid
sinuses, were performed in all patients. Presurgical
stereotactic planning of cryodestruction sites allows
undesired damage of functionally significant areas
of the brain to be avoided. All patients were consulted
by the doctors of various specialties: therapeutist,
neurologist, otolaryngologist, oncologist, radiologist,
endocrinologist, and immunologist. The follow-up period
after the surgery ranged from 6 to 52 months.
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Bik xBopux ctaHosuB Big 30 go 70 pokie. lig Harns-
[IOM 3HaxoAunockb 24 XiHkn Ta 21 YonoBsik.

[Onsa npoeeaeHHs mikpoonepauii CCTT kpioabnsuii
MW BUKOPUCTOBYBarM OpuriHanbHi iHCTPYMEHTU:

1)  cepTudikoBaHi kpio3oHau paiametpom 1,2 Ta
1,8 MM, gk npautooTb Ha i3U4HOMY SBULLI — cTauio-
HapHe apfiabaTuyHe OpocentoBaHHs, Bigome sik edekT
[xoyns—TomcoHa (Di3VKO-TEXHIYHUIN [HCTUTYT HU3bKUX
Temnepatyp iM. B.€. BepkiHa HauioHanbHOi akagemii
Hayk YkpaiHu, M. Xapkis, YkpaiHa);

2) mogmdikoBaHUM  CTepeoTakCUYHUN
Kanpens E. |.;

3)  KOPCTKUI MeauyHUIA eHJoCcKon giaMeTpoM 3 MM
3 kytamu ornsgy — 0, 30, 70, 90 rpaaycis («Tou-MNprGop»,
M. XapkiB, YkpaiHa).

anapar

MeToAMKa MIKPOONEPATUBHOTO BTPYHAHHS —

CEeAEKTUBHOI CTEePEeOTAKCHUYHOI TPAHCHA3AAbHOI

TPpaHccdEeHOIAAAbHOI KpioabAaLi rinodpisy

Mig eHpoTpaxeanbHUM HApKO3OM rofioBa XBOPOrO
ikcyBanacb y cTepeoTakcMyHoMy anapati. B oguH
3 HOCOBMX XOfiB BBOAATL TpenaH-HanpaenBay.
OpieHTylounCb 3a 30BHILLHIMW OPIEHTUPAMWU Ha rOMoBi,
IHCTPYMEHT HaUinoTb Y UiNboBYy MNO3uLil0O Ha AHi
TypeLbKoro cigna ta ikCyoTb MOro y Hanpasnsitoyomy
BY3Mi CTEpeOoTakCUYHOro NPUCTPOIO (puUC. 2).

Patients were aged from 30 to 70 years old. Among
the patients, 24 were female and 21 — male.

We used original tools to perform selective stereo-
tactic transnasal transsphenoidal cryoablation:

1) certified cryoprobes with a diameter of 1.2
and 1.8 mm that operate on the physical phenomenon
of stationary adiabatic throttling also known as the
Joule-Thomson effect (B.E. Verkin Institute for Low
Temperature Physics and Engineering of the National
Academy of Sciences of Ukraine, Kharkiv, Ukraine);

2) amodified Kandel stereotactic apparatus;

3) a rigid medical endoscope with a diameter
of 3 mm with field of view of 0, 30, 70, 90 degrees
(«Toch-Prybor», Kharkiv, Ukraine).

Procedure of the microsurgery -

selective stereotactic transnasal

transsphenoidal cryoablation of the hypophysis
Under endotracheal anaesthesia the patient's
head was fixed to the stereotactic apparatus. The guiding
trephine is introduced into one of the nasal passages.
Based on external landmarks on the head, the device
is directed at the target position at the bottom of
the sella turcica and is fixed in the guiding unit of the

stereotactic device (Fig. 2).

Puc. 2. CtepeoTakCM4HWIN MPUCTPIN:

1 — OCHOBA; 2 — BEPTUKarbHi CTiiKM; 3 — rBUHTM BEPTUKANbHOIO NepecyBaHHs; 4 — NOB3OO0BXHI NNacTuHK; 5 — nonepeyHa NnacTuHa;
6 — dhikcytodi rBUHTK; 7 — dhikcaTop TpenaHa; 8 — waposui WwapHip; 9 — kpio3oHAd; 10 — Tpenax-Hanpaemosay; 11 — rornosa nauieHTa
Fig. 2. Stereotactic device:

1 — base; 2 — vertical rods; 3 — screws for vertical adjustment; 4 — longitudinal plates; 5 — transversal plate;

6 — fixing screws; 7 — trephine fixative; 8 — ball joint; 9 — cryoprobe; 10 — guiding trephine; 11 — head of the patient

B cTepeoTakcuyHOMy amnaparTi KMo4OBOK NaHKOK €
cMCTeMa Harnpasnsa4oro Bysna (avB. puc. 2). Y TpenaH-
HanpasrnoBay B 3anNeXHOCTI Bif eTany onepauii BBOAATb
HeoOxigHi cknagosi (puc. 3).

[MpoBOAATE PEHTreHOMNOrYHNA KOHTPOMb Yy (PPOH-
TanbHih Ta caritanbHin npoekuiax. Ha oTpumaHux
3HIMKax po3paxoBylOTb KYTWU KOPeKLii HanpsiMKy TpenaH-
HanpasrnoBaya y (poHTarnbHin Ta cariTanbHid NpOekK-
uisix. 3a JONOMOroK Hamnpaenskoyoro By3na cTepeoTak-
CWYHOTO MPUCTPOIO TPenaH-HanpaBenioBay BCTaHOBIMIOKTb
B HeoOXigHOMY HanpsMKy (BpaxoBYKOUM  KOPEKLito
KyTiB y OBOX MrowMHax). PeHTreHonoriYyHuin KOHTPOrb
y (PpoHTarnbHin Ta caritanbHUX NpoeKLisX.

The crucial element of the stereotactic apparatus
is the guiding trephine system (Fig. 2). Depending on the
stage of the surgery, various components are inserted
into the guiding trephine (Fig. 3).

X-ray control is performed in frontal and sagittal
projections. The angles of direction correction of the gui-
ding trephine are calculated using the obtained images
in frontal and sagittal projections. Then, the guiding
trephine is adjusted to the necessary direction (consi-
dering angle correction in 2 projections). X-ray control
is performed in frontal and sagittal projections.

The guiding trephine is pushed into the front wall
of the sphenoid sinus and inserted into the sphenoid
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TpenaH-HanpaenioBay MNPOCOBYIOTb A0 MNepPeaHbol
CTiHKM OCHOBHOI Na3yxu, BUKOHYIOTb dhpe3eBuin oTBip Ta
BBOAATbL MOr0 Y OCHOBHY Masyxy. Y TpenaH-Hanpasnosay
BBOAATbL €HAOCKON Ta Nif, BidyanbHUM KOHTPONEM pyxa-
I0Tb TPenaH 40 AHa TypeLbKoro ciana. PeHTreHonoriyHui
KOHTPOnb Y PpOHTarbHIN Ta caritanbHin npoekuisX.

Enpockon BuMMaloTb, BBOOATb BHYTPILIHIO dpesy
y TpenaH-HanpaenioBay. PeHTreHONoriYHMm KOHTPOmb y
dpoHTanbHIM Ta caritanbHii nNpoekuisx. BukoHyoTb
dpeseBnit oTBIp Y AHI Typeupbkoro cigna. MepdopyoTs
TBEpAYy MO3KOBY OOOMOHKY. BuimaloTb BHYTpIiLHIO dope-
3y Ta BBOAATb KPiO30HA Y MOPOXHWUHY TypeLbKoro ciana.
PeHTreHonoriyHMn KoHTponb y ppoHTanbHin Ta cari-
TanbHIN Npoekuisx (puc. 4).

Puc. 3. TpenaH-HanpasntoBay:
1 — TpenaH-HanpaBnoBay; 2 — BHYTPILUHS pe3a;
3 — 30BHILWHS hpe3a; 4 — uuniHApWUYHa pyyka; 5 — aucTanbHUM
KiHeUb y BUMMsiAi KopoHyaToi dopesu; 6 — Kpio3oHa
Fig. 3. Guiding trephine: 1 — guiding trephine;
2 —internal burr; 3 — external burr; 4 — cylindrical handle;
5 — distal end in the form of a slotted burr; 6 — cryoprobe.

BukoHyloTb  cenekTmBHy  Kpioabnsuito  rinogisa
(10-30 c) He Ginbwe 50% 3anos3n. Yepes 3 XBUMWHK
(micns BigTaBaHHS) KPIO30HA BUAANSAITbL, 30HY Kpioabns-
Uil (HWKHIW Monc) Ta OTBIp Yy AHI Typeubkoro cigna
ornsgaoTb 3a Jonomoroto eHgockona. Micnsa BuaaneHHs
iHCTPYMEHTIB HOCOBI XO4U TaMMOHYOTb Ha 24 roA.

Y MOPIBHSIHHI 3 iHWKMMKM MeTodamu JnokarnbHoi fae-
CTPYKLUii ageHorinodi3a MeTod, 3aCHOBaHU Ha BUKOPWUC-
TaHHI Kpioabnsauii, xapakTepnsyeTbCs TUM, WO A03BOMSE
OOCUTb TOYHO NfaHyBaTM po3mipu Ta copmy nepea-
6ayyBaHOI 30HM AECTPYKUii TKaHWHK, a Habip NpeuusinHUX
Kpio3oHAiB 3abe3neyye nokanbHe 3aMOPOXYBaHHSI TKAHUHW.

CrtaH nauieHTiB (piBeHb 60mM) nepen BTPyYaHHAM
Ta 3HebonwowuMn edekT BM3HaYanu 3a BidyarbHO-
aHanoroeow UMdpoBo Lkanow ouiHkn 6omto (Numeric
rating Scale for pain — NRS) (puc. 5).

sinus after making a burr hole. An endoscope is inserted
into the guiding trephine, and the trephine is pushed to
the bottom of the sella turcica under visual control. X-ray
control is performed in frontal and sagittal projections.
Endoscope is withdrawn, and internal burr is
inserted into the guiding trephine. X-ray control is per-
formed in frontal and sagittal projections. A burr hole
is made in the bottom of the sella turcica. Dura mater
is perforated. The internal burr is withdrawn, and the
cryoprobe is inserted into the sella turcica cavity.
X-ray control is performed in frontal and sagittal

projections (Fig. 4).

Puc. 4. IHTpaonepaujiiHe oTo. PEHTIeHONOrYHNIA KOHTPOSb.
Kpio3oHa y NnopoxHUHI TypeLbKoro cigna (caritanbHa npoekuis)
Fig. 4. Intraoperative photo. X-ray control.
Cryoprobe in the sella turcica cavity (sagittal projection)

Selective cryoablation of the hypophysis (10-30 s)
of no more than 50% of the gland is performed. 3 minutes
later (after thawing), the cryoprobe is withdrawn, and the
cryoablation zone (lower pole) and the hole in the bottom
of the sella turcica are examined via endoscope.
After removal of the tools, tampons are inserted into
the nasal passages for 24 hours.

Compared to other methods of local destruction of
the adenohypophysis, cryoablation-based method allows
area and form of the predicted tissue destruction zone to
be planned quite accurately, and the set of high-precision
cryoprobes provides local freezing of the tissue.

The condition of the patients (pain severity) before
the surgery and the analgesic effect were determined
according to the visual analogue numeric rating
scale (NRS) for pain (Fig. 5).

G 7 - g 10

ODODOP

Mild Moderate

F‘aur‘- Pain Fair

Worsl Pain
Possibla

Severe
Fain

Very Severe
Paan

Puc. 5. Lindposa Likana ouiHkn 6omnto
Fig. 5. Numeric rating scale for pain
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CraTtucTnyHy o6pobKy opepaHux pesynsraTiB npo-
BEEHO 3 BWKOPWCTaHHSAM MpPUKNagHOi nmporpamu ans
pobotn 3 enekTpoHHMMM Tabnuusammn «Microsoft Office
Excel 2003; 2013» (Microsoft Corporation, CLLA)
3a pgonomoro  poswupeHHs  «Real  Statistics»
(http://www.real-statistics.com/) y cepeposuLli Widows 10
(Microsoft Corporation, CLLUA). OuiHky xapakTepy po3no-
Jiny BEMUYUH Y KOXHIl rpyni BUGIPKOBOI CyKYMHOCTi Npo-
Boaunn 3 BuKopucTaHHaM W-kputepito LLanipo—Binka.
OpHopigHicTb  aucnepcin  BU3Ha4Yanu 3a  KpuTepiem
JleBeHa. Undposi gaHi y pasi HopManbHOro posnoginy
BenuuMH HaBsegdeHi y Burnagi «M + m» (M £ SE), ge
M — cepegHe apudpmeTnyHe 3HayeHHs, m (SE) —
CTaHOgapTHa noxubka cepegHbOro  apuMeTU4HoOro
abo M (95% [l: 5% — 95%), oe 95% LOl: — 95% posipumi
iHTepsan. [pn HeHopManbHOMY pO3noAini OTPUMaHKUX
BeNuWYMH padi nogaHo y surnagi Me [LQ; UQ], ne Me —
mMegiaHa, [LQ; UQ] — BepxHs Mexa HUXHbOrO KBapTung
(lower quartile — LQ) Ta HUXHS MeXa BEpPXHbOro KBapTUIs
(upper quartile — UQ).

PE3YABTATU TA TX OBTOBOPEHHS

MpoBegeHHs CCTT  «kpioabnsauii  ageHorinodisa
CYNpPOBOAKYBanoCb CTaTUCTUYHO BIipOrigHMM 3Hebonto-
UMM edeKTOM Y BCiX XBOPMX 3i 3M0SKICHUMU HOBO-
yTBOpeHHAMM IV cTagii (Tabn. 1). AHanbresytoumin edekT
3'aBnsaBca yepe3 4—6 roguH nicnst MIiKPOBTPYYAHHS.
Y 95,6% xBopux OyB [OOCArHyTMI 3Hebormowuni
edekt — (3a uucppoBoto wikanot ouiHkn 6omo NRS
Bio 7-9 po 1-3), y 4,4% xBopux 3HeGonwowunii
edekT 3a umdpoBor wkanow 6Gomo NRS Big 7-9
0o 3-5, He3anexHo Big CTaHy Ta BiKy MpPOOMNEepOBaHOrO.
BignoBigHO 3MmeHLWyBanocb [o03yBaHHsA abo BigMiHs-
nuck  onmioigHi  aHanbretwku.  lMokpawyBaBcs  CTaH
Ta SKICTb XUTTH XBOPUX.

The obtained results were statistically processed
using «Microsoft Office Excel 2003; 2013» (Microsoft
Corporation, USA) application program for working
with spreadsheets and «Real Statistics»
(http://lwww.real-statistics.com/) extension in Windows 10
(Microsoft  Corporation, USA) operating system.
The pattern of distribution of values for each group
of set sample was assessed using the Shapiro-Wilk
test. Homogeneity of variance was measured using
Levene’s test. In case of normal distribution of values,
numerical data are given as «M + m» (M = SE), where
M is the arithmetic mean value, m (SE) is the standard
error of the mean or M (95% CI: 5% — 95%), where
95% Cl: — 95% confidence interval. In case of
non-normal distribution of the obtained values, the
data are given as Me [LQ; UQ], where Me is the
median, [LQ; UQ] — the upper limit of the lower quartile
(lower quartile — LQ) and the lower limit of the upper
quartile (upper quartile — UQ).

RESULTS AND DISCUSSION

When performing selective stereotactic transnasal
transsphenoidal cryoablation of the adenohypophysis,
we observed statistically significant analgesic effect in
all patients with stage IV malignant neoplasms (Table 1).
The analgesic effect appeared 4-6 hours after the
microsurgery. In 95.6% of patients, the analgesic
effect was achieved to a greater extent (according to
the NRS for pain, its intensity decreased from 7-9 points
to 1-3 points); in other patients, the analgesic effect
was achieved to a lesser extent (according to the NRS,
pain intensity decreased from 7-9 points to 3-5 points),
regardless of the condition and age of the patient.
Accordingly, the dosage was reduced or opioid analge-
sics were discontinued. The condition and quality of life
of patients improved.

Tabnuusa 1. QuHamika 60NbOBOro CUHAPOMY Y XBOPUX Ha 3M0sIKiCHi HOBOYTBOpeHHs IV cTagii Ha Tni
CENneKTUBHOI CTepeoTakCUYHOI TpaHCcHa3arnbHOI TpaHcceHoiaanbHOI kpioabnsuii rinogiza (M £ m (95% [l), Me [LQ; UQ], n=45)
Table 1. Time course of pain syndrome in patients with stage IV malignant neoplasms in the setting
of the selective stereotactic transnasal transsphenoidal cryoablation of the hypophysis (M + m (95% ClI), Me [LQ; UQ], n=45)

3 . . Qulite o Lkaroto OuiHka 3a wkanoto NRS . .
nosikicHe KinbkicTb xBOpUX, NRS o onepalii nicns onepaiii PiBeHb 3HavyLLOCTi,
HOBOYTBOPEHHS Number of patients, Assessment Assessment according to Level of significance,
Malignant neoplasm n according to the NRS p (Wilcoxon Test)
the NRS after the surgery
before the surgery
AfeHokapunHoma _ o,
ool 16 8,0[7.0;8,3] 2,0[1,0:3,0] <0001
Prostate adenocarcinoma p=b
ApeHokapunHoma . o
rpyaHoi 3anosu 18 7,0[7,0; 8,8] 1,5[1,0; 2,0] (-78,6%)
p < 0,001
Breast adenocarcinoma ’
ApneHokapumHoma . o
wyTonoAibHoI 3anosm 6 5,0 [5,0; 5,8] 0[0;0,8] ( 13%%?)
Thyroid adenocarcinoma p=5
IHWIi nokanisauii 5 8,2+0,37 2,0+0,45 (=75,0%)
Other localizations 95% [Al: (7,5-8,9) 95% Ol: (1,1-2,9) p =0,06

Yepes 2—4 TwxkHi nicnst onepauii cnocTepiranocs
3HWXKEHHS MOKa3HUKIB PiBHS OHKOMapKepiB, MOKpaLLo-
Banucb CTaHAapTHi KNiHiYHi nabopaTtopHi AaHi (nenko-
UUTapHUIA iHOEKC), 3MEHLLYBanuca CUMMTOMM iHTOKCK-

Within 2-4 weeks after the surgery, we observed
a decrease in the level of oncomarkers, improvement
in standard clinical laboratory data (leukocyte index),
and reduction in intoxication symptoms. During the
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kauii. Mpu koHTponbHoMy KT o6CTexeHHi 3Haxogunu
3MEHLUEHHSI OOCAriB MyxnuMHW Ta perpecyBaHHs MeTa-
cTasiB, TpaHCOpPMyBaHHSA OCTEONITUYHUX MeTacTa-
3iB Y OCTEOCKNEPOTUYHI.

Ak BiAOMO, NpW 3HWXKEHHI aKTUBHOCTI aHTUHOLMU-
LenTMBHOI CUCTEMM Ta BiACYTHOCTI agekBaTHOI MeanyHol
Jornomoru TpvBana HouMUenTMBHA iMnynbcalis BUKMU-
Kae nepudepnyHy Ta LeHTparibHy CEeHCUTM3aLilo, Lo
npu3BoauTb OO0 XpoHisauii Gono [27]. MNepudepnyHa
CeHcuUTM3alis ABnsie cobOok MIABULLEHHS YYTNUBOCTI
HoUMUEeNTopiB A0 Aii YLWKOOAXKYIUMX CTUMYIIB, MPOsiB-
NSETLCA 3HWKEHHAM nopory i 36inblueHHAM 36yanmMBOCTi
nepudepnyHnx 3akiH4eHb Houmuentopis [28]. OgHum
3 TOMOBHMX MeXaHi3aMiB XpoHi3auii 6onto € akTusauis
encunoH-izogopmn npoTeiHkiHasn C, Wo npu3BoanTb
0O CTinkoi i TpuBanoi rinepanresii. Npo3ananbHi UUTO-
KiHn, Taki sk ®HM-a, 1/1-1 Ta 11-6, B pe3ynbraTi 38’A3y-
BaHHS 3 MEMOpPaHOI HOLMLENTOPIB, NPOBOKYHOTb BUHUK-
HEHHs1 TpMBanoi ceHcuTmaadii [28, 29].

Cnanax akTMBHOCTI nepudepunyHux HouuuenTopis,
BMKINMKAHWIA TpaBMo abo MOLUKOOAXKEHHSIM, MPOBOKYE
niaBuLLEeHy 30yanMBICTb LEHTpanbHUX HENPOHIB. 3MiHto-
€TbCSl CMINA CUHANTUYHWUX 3B’A3KIB MiXK HouwMLenTopamu
i HEMpPOHaMK 3afHix PoriB CMMHHOIO MO3KY, 3’SIBMSETLCA
Tak 3BaHa CTMMYyro3anexHa CvHanTU4Ha NNacTUYHICTb,
abo ueHTpanbHa ceHcuTMaauis [28].

B ocHOBi HelpoxiMi4yHMX MexaHi3miB ©onto nonsrae
B3aemopfis rinotanamo-rinogizapHo-agpeHanoBoi Ta
eHJoreHHoi onioigHoi cucteM. MNpu nopyLlueHHi 6anaHcy
cucteM  OOMiHye CTpec-flimiTyloda cucTema, BOHa
aKTMByeE OMiOiAHY Ta 3MEHLUYE BUPaXEHICTb MNposBiB
CTpecy BHaCrigOK BKMOYEHHS afanTUBHUX peakLuin.
MexaHiam aHanbresii nicnsa rinodisaecTpykuii 4o KiHUA
He BMBYEHUN. ICHye rinoTesa, WO rinodi3ekTomiss Moxe
HagaBaTM MopdliHonoaibHU edekT 3a paxyHOK eHaop-
dpiHy, piBEHb SKOro nigiiMaBcA K y KPOBIi, Tak i y MikBopi
nicna BTpyyaHHi Ha rinodisi [30]. EHgopdiHn rpatoTb
ponb HeramHoi aHanbresii y nauieHTiB nicns rinodisek-
TOMii, BOHW HE € MEeXaHi3MOM, 3a [JOMOMOrol SIKOro
pocsratoTb Tpueanoi aHaneresii [30].

Ha BigmiHy Big nigromy i nagiHHA piBHA eHOopdiHIB
y nikBopi F. Takeda Ta cniBaBT. BKasanu, O KOHLUEHTpa-
Lis aapeHOKOPTUKOTPOMHOro ropMoHy 6yna nigsuiieHa
SIK Yy paHHbOMY nicrnsionepawiiHoMy nepiogi, Tak i yepes
ABa Mmicsaui nicns rinodisekToMii, NauieHT 3 aHanbresieto
TaKkoX Manu nigBuLLEHi KOHUEHTpaLii TMpeoTponiH-pu3a-
NiHr-ropMoHy, Ba3onpecuHy, OKCUTOLUHY Yy niksopi [31].

MopdonoriyHi gocnigpkeHHsa nicns cmepTi NauieHTis,
SKMM Oyna BMKOHaHa rinodizekToMmis, nokasanu o3Haky
cybeneHaumanbHOro rniody BMAPOAOBX [HA TPETLOro
LUNYHOYKa | peTporpagHy AereHepadito cynpaonTU4HUX
snep, NapaBeHTPUKYNSpHUX saep. Haibinbw cydvacHi
[OBefeHHs pori rinotanamyca B HOLMLENTUBHOMY
6ono OTpPMMaHi 3 aHAaTOMIYHUX AaHUX Ta 3 AOCHiMKEHHS
akTuBHocTi «c-FOS» 6Ginka y HepBOBUX KNiTUHaX.
AnepHuii 6inok «c-FOS» NpoayKyeTbCst Yy CEHCOPHMX
HEepBOBMX KIiTMHAX Micns ekcrnpecii NPOTOOHKOreHy
«c-FOS», sKi iHOYKYOTbCA XPOHIYHUMK  GONLOBUMMU
CTMMynamu y nepedepudHmMx CeHCoOpHUX HerpoHax [32].
lNnotanamiyHi HEMPOHM NapaBeHTPUKYMSAPHOro, cynpa-
ONTWUYHOTO i NMEPUBEHTPUKYNSPHOrO siAep NPOLEMOHCT-
pyBanu Hamnbinbw Benuky ekcnpecito «c-FOS» npu
BUKNMKaHUX GonboBux ctumynax. Lli sgpa oTpumyoTb
HOLMLENTMBHI iMNynbcu BiA NOBEPXHEBOI Ta rmubokoi
NMNacTMHOK HENPOHIB AopcanbHWUX POriB  CAMHHOIO
MO3Ky, napabpaxianbHux Bigainis, KayganbHUX BEHTPO-

follow-up CT examination, we detected a decrease
in tumor size and regression of metastases, and also
the transformation of osteolytic metastases into osteo-
sclerotic ones.

As it is known, the long-term nociceptive impulsation
leads to peripheral and central sensitization under
the conditions of reduced activity of the antinoceptive
system and absence of adequate medical care. In its turn,
sensitization results in chronicity of pain [27]. Peripheral
sensitization indicates an increased responsiveness
of nociceptors to the damaging stimuli and a reduction
in the threshold and an increase in the responsiveness
of the peripheral ends of nociceptors [28]. One of the
main mechanisms of pain chronicity is the activation
of the epsilon isoform of protein kinase C that leads
to stable and long-term hyperalgesia. Proinflammatory
cytokines, such as TNF-a, IL-1, and IL-6, trigger long-
term sensitization as a result of binding with the
nociceptor membrane [28, 29].

The burst of activity of the peripheral nociceptors
caused by injury or damage triggers increased res-
ponsiveness of the central neurons. Strength of synaptic
connections between nociceptors and neurons of the
posterior horns of the spinal cord changes, and the
so called stimulus-dependent synaptic plasticity or
central sensitization occurs [28].

Interaction between the hypothalamic-pituitary-
adrenal axis and the endogenous opioid system is the
basis of neurochemical mechanisms of pain. If the
balance of systems is impaired, the stress-limiting
system becomes dominant and activates opioid system.
Moreover, it reduces degree of stress manifestations
due to the triggering of adaptive reactions. The mecha-
nism of analgesia after destruction of the hypophysis
has not been completely studied. There is a hypothesis
that hypophysectomy may produce morphine-like effect
because of endorphin, the level of which rises both
in blood and cerebrospinal fluid after the surgery on
hypophysis [30]. Endorphins act as immediate analgesics
in patients after hypophysectomy, they are not the me-
chanism that can help achieve long-term analgesia [30].

In contrast with increase and decrease in level of
endorphins in the cerebrospinal fluid, F. Takeda et al.
reported that concentration of the adrenocorticotropic
hormone was increased in early postsurgical period,
as well as two months after hypophysectomy. Patients
with analgesia also had increased concentrations
of thyrotropin-releasing hormone, vasopressin, and
oxytocin in the cerebrospinal fluid [31].

Morphological postmortem examinations in patients
who underwent hypophysectomy showed the sign
of subependymal gliosis across the floor of the third
ventricle and retrograde degeneration of the supraoptic
and paraventricular nuclei. The latest evidence of the
importance of the hypothalamus in nociceptive pain has
been obtained from anatomical data and the research
on the activity of the c-FOS protein in nerve cells.
The c-FOS nuclear protein is produced in sensory nerve
cells after the expression of the c-FOS proto-oncogene.
The nerve cells are induced by chronic pain stimuli
in peripheral sensory neurons [32]. Hypothalamic
neurons of paraventricular, supraoptic, and periventri-
cular nuclei demonstrated the highest expression
of ¢c-FOS in triggered pain stimuli. These nuclei receive
nociceptive impulses from superficial and deep laminae
of the neurons of the dorsal horns of the spinal cord,
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nartepanbHWUX BiaAinis AOBracToro Mosky, ki BKMO4aloTb
KaTtexonamiHepriyHi  HeripoHW. CynpaonTuyHi  sapa
He MatoTb 30BHILLHIX 3B’A3kiB. MapabpaxianbHi HEMpoHU
3abe3neuyloTb MpoeKUii MapaBeHTPUKYNsIPHOTrO a4pa,
sike iHepBye MarHouentonsipHi HEWPOHMW, BNMBAKYM Ha
CEeKpeLito sk OKCUTOLMHY, TakK i BAa30NpecuHy, siki rpatotb
pornb y BiCLLEPOMOTOPHUX Ta HEMPOEHOOKPUHHUX peak-
Uisx Ha 6inb. TakoX napaBeHTPUKYNSPHI  HENpPOHU
rinoTanamyca nocunarTb HU3XiOHI Npoekuii y cTtoBGyp
MO3KY i CMUHHWUIA MO30K, BMMMBAKYN HA MperaHrnioHap-
HWUIA cuMnaTUYHUA cToBOYp, BignoBiganbHWIA 3a Bereta-
TMBHY peakuito Ha 6inb [33]. M. Hayashi ctBepgxye,
WO MpuW 3acTocyBaHHI MeTody pagioxipypridyHoi abnsuii
rinogpisa B OHKomMoriyHmMx xsopux 3 |V cragieto, npotu-
GonboBUIN eheKkT HacTae 3aBAsikM CTUMYNSUii rinoTta-
namo-rinocpiszapHoi cuctemun [30]. lMoganbwe aocnia-
XKEHHSA  rinoTanamo-rinogisapHoi  CUCTEMM  Crpusie
BMBYEHHIO MeXxaHi3MiB: NpoTnbonboBoro edekTy; niasu-
LWEeHHA  MPOTUNYXIMHOTO  «KPIOIMYHITETY»;  perpecy
NyxnMHU Ta MeTacTasiB, 0COGNMBO MeTacTasiB y KiCTKM.

3a pesynbratamMm HawuxX AaHuX  Mikpoonepauisa
CCTT «kpioabnsauii apgeHorinodiza (He 6inbwe 50%
3ano3n) He BUKNWKAE B OMepoBaHWX rinoniTyitap-
Horo cuHgpomy. Jlvwe y 2% onepoBaHux OyB AiarHoc-
TOBaHWUIN HETSXKKUIA rinoniTyiTapHuin cuHapom, t1a 'y 1% —
nikeopesi, Wo Oynu KynoBaHi MeaMKaMEHTO3HOH
Tepanieto npoTarom 3—5 gHis.

Hes3Baxatoum Ha TSXKKICTb CTaHy XBOpUWX, NeTanb-
HIiCTb B iHTpa- Ta nicnsionepauifiHomy nepiodi (B KniHiLi)
He cnocTepiranacb. Bci xBopi BunucaHi B 3a40Binb-
HOMY CTaHi.

BUCHOBKHU

Mikpoonepauis CcTepeoTakCU4YHOI TpaHCHa3anbHOI
TpaHccdeHoiAanbHOI KpioabnsAuii ageHorinodisa edek-
TMBHA MNpW MiKyBaHHi XPOHIYHOro GOMbLOBOrO CUHAPOMY
B OHKOxBOpux |V cTagii 3axBOpIOBaHHS Ta Crpuse
MOKPALLEHHIO SKOCTi >XUTTS nauieHTa. [NMpoTtubonboBuii
edeKkT Hactae B MepLli roavHU nicns onepaTtuBHOro
BTPyYaHHHA. 3a paxyHOK BWKOPWUCTaHHSA KpiO30OHAiB Aia-
metpoMm 1,2 mm Ta 1,8 MM, onepauis ManoTpaBMaTuyHa,
il MOXNVMBO BMKOHYBaTV XBOPWUM Y TSDKKOMY CTaHi,
Hes3Baxaro4u Ha BiK.
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parabrachial areas, and caudal ventrolateral areas
of the medulla oblongata that include catecholaminergic
neurons. Supraoptic nuclei do not have external connec-
tions. Parabrachial neurons provide projections of the
paraventricular nucleus that innervates magnocellular
neurons. In their turn, they affect the secretion of both
oxytocin and vasopressin that play role in visceromotor
and neuroendocrine pain responses. Paraventricular
neurons of the hypothalamus also send descending
projections to the brain stem and the spinal cord, thus
affecting the preganglionic sympathetic stem that is
responsible for vegetative response to pain [33].
M. Hayashi claims that the analgesic effect occurs due
to the stimulation of the hypothalamic-pituitary axis when
using the method of the radiosurgical ablation of the
hypohysis in stage IV cancer patients [30]. Further
research of the hypothalamic-pituitary axis contributes
to the study of mechanisms of the analgesic effect, im-
provement of the antitumor cryoimmunity, regression of
the tumor and metastases, especially bone metastases.

According to the results of our data analysis, the
stereotactic selective transnasal transsphenoidal cryo-
ablation of the adenohypophysis (no more than 50%
of the gland) does not cause hypopituitary syndrome
in patients. Only 2% of patients who underwent this
microsurgery were diagnosed with mild hypopituitary
syndrome, and 1% had liquorrhea. They were treated
with conservative therapy for 3-5 days.

Despite the severe condition of the patients, lethality
during intra- and postoperative periods (in the clinic)
was not observed. All patients were discharged from
the hospital in satisfactory condition.

CONCLUSIONS

Stereotactic selective transnasal transsphenoidal
cryoablation of the adenohypophysis is an effective
microsurgery in the treatment of chronic pain syndrome
in stage IV cancer patients. It improves the patient’s
condition and quality of life. The analgesic effect appears
in the first hours after surgery. Due to the use of
cryoprobes with a diameter of 1.2 mm and 1.8 mm,
the surgery is minimally traumatic and can be performed
on patients in critical condition regardless of their age.
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Prospects for further research

The obtained results of the clinical trial of the stereotactic
transnasal transsphenoidal cryoablation of the adenohypo-
physis indicate the effectiveness and relevance of performing
research on this method in neoplasms of other localizations
accompanied by pain syndrome.

Conflict of interest

The authors state no conflict of interest.

Funding information

The work is financed by the State Budget of Ukraine.

INFORMATION ABOUT AUTHORS

Tsyhankov Oleksandr Vasylovych — Candidate of Medical
Sciences, Associate Professor of the Department of
Neurosurgery of Kharkiv National Medical University of the
Ministry of Health of Ukraine; 4, Nauky Avenue, Kharkiv, Ukraine,
61022;

e-mail: ov.tsyhankov@knmu.edu.ua

tel.: +38 (050) 619-62-40

Author’s contribution: idea of the work, development
of the study design, writing the text of the article.

Chyzh Mykola Oleksiiovych — Candidate of Medical
Sciences, Senior Researcher, Acting Head of the Experimental
Cryomedicine Department of Institute for Problems of Cryobio-
logy and Cryomedicine of the National Academy of Sciences
of Ukraine; 23, Pereyaslavska Str., Kharkiv, Ukraine, 61016;

e-mail: n.chizh@ukr.net

tel.: +38 (097) 361-68-61

Author’s contribution: formulation of the purpose and
conclusions of the work, editing the text of the article.

Hladkykh Fedir Volodymyrovych — Doctor of Philosophy
in Health Care in specialty «Medicine» (Candidate of Medical
Sciences), Junior Research Fellow of the Group of Radiation
Pathology and Palliative Medicine at the Radiology Department
of State Organization «Grigoriev Institute for Medical Radiology
and Oncology of the National Academy of Medical Sciences
of Ukrainey; 82, Pushkinska Str., Kharkiv, Ukraine, 61024;

e-mail: fedir.hladkykh@gmail.com

tel.: +38 (099) 782-78-72

Author’s contribution: selection of literature sources,
editing the text of the article.

Pykonuc Haginwos
Manuscript was received
01.06.2023

Received after review
21.06.2023

OTpumaHo nicnsi peueH3yBaHHA

MpuiHaTo fo Apyky Ony6nikoBaHo
Accepted for printing Published
06.07.2023 30.09.2023

OpuwuriHanbHi 4oCnigpKeHHSs

314

Original research


https://doi.org/10.1159/000075108
http://doi.org/10.2176/nmc.23.551
http://doi.org/10.3389/fphys.2016.00157
http://doi.org/10.1007/978-3-642-28753-4_1847
https://doi.org/10.1159/000075108
http://doi.org/10.2176/nmc.23.551
http://doi.org/10.3389/fphys.2016.00157
http://doi.org/10.1007/978-3-642-28753-4_1847
mailto:ov.tsyhankov@knmu.edu.ua
mailto:n.chizh@ukr.net
mailto:fedir.hladkykh@gmail.com
mailto:ov.tsyhankov@knmu.edu.ua
mailto:n.chizh@ukr.net
mailto:fedir.hladkykh@gmail.com

