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ABSTRACT

Relevance: Ovarian cancer is the most aggressive form among all nosologies of the female reproductive system. More than 75%
of women are diagnosed at advanced stages, and about 60% have metastases to other organs at diagnosis. Systemic chemotherapy
has a limited effect on the peritoneum and a high incidence of side effects. There is a need for more effective approaches to prolong
survival and preserve quality of life by reducing disease symptoms and treatment side effects, especially in countries with limited
health resources.

The study aimed to evaluate the preliminary results of using pressurized intraperitoneal aerosol chemotherapy (PIPAC) in pa-
tients with ovarian cancer with peritoneal metastases.

Methods: 18 women with disease stage T3a-cNOMO treated at the Republican Cancer Research Center for 2022-2023 were stud-
ied. The first group included six patients who underwent cytoreduction + PIPAC at the Ist stage, and the second group (12 women)
underwent exploratory laparotomy + biopsy + PIPAC at the Ist stage. Patients in both groups received two courses of chemotherapy
followed by a repeat of PIPAC. Taxanes + platinum-containing drugs were used in the PIPAC process — cisplatin or carboplatin with
doxorubicin. Each patient received 2 PIPAC sessions and 4 to 6 chemotherapy courses with cytoreductive surgery. All patients un-
derwent laparoscopic control with a reassessment of the Peritoneal Carcinomatosis Index (PCI) by Sugarbaker (2010) and repeated
biopsy of the peritoneum.

Results: The use of cytoreductive surgery + PIPAC at the first stage made it possible to level the symptoms of peritoneal carcino-
matosis, to achieve a complete radiological response in 12 (67%) cases, a complete morphological response in the form of complete
regression in 44%, a moderate response in 39% of cases

Conclusion: Using PIPAC with a cytoreductive component at the first stage of combined treatment of ovarian cancer with peri-
toneal metastases improves immediate results and the patient’s quality of life and reduces the hospital stay. The research is ongoing.

Keywords: PIPAC, ovarian cancer, peritoneal carcinomatosis.

Introduction: There is no need to remind that ovar-
ian cancer (OC) is the most aggressive form among all
nosologies of the female reproductive system. More
than 75% of women are diagnosed at advanced stag-
es, and about 60% have metastases to other organs at
diagnosis [1, 2].

Usually, OC remains local; it metastasizes directly
to neighboring organs or by transperitoneal dissem-
ination of detached cancer cells to all intraperitoneal
structures.

Secondary peritoneal cancer occurs due to me-
tastasis and is the most common cancer of the abdo-
men. OC, gastric, and colorectal cancer metastases are
associated with high recurrence and mortality rates [3].

The best approach to treating peritoneal cancer
from ovarian cancer metastases is multimodal, includ-

ing surgical, chemotherapy components, and targeted
therapy.

The effect of systemic chemotherapy (SCT) on the
peritoneum remains limited due to poor vasculariza-
tion and low penetration. The side effects after SCT of
peritoneal metastases are relatively frequent. The qual-
ity of life of these patients is constantly deteriorating
due to the disease itself and the drug therapy.

Therefore, there is a need for more effective ap-
proaches to prolong survival and preserve quality of
life by reducing disease symptoms and treatment side
effects, especially in countries with limited health re-
sources.

One such approach is the pressurized intraperito-
neal aerosol chemotherapy (PIPAC), proposed by Ger-
man colleagues in 2011. Using the physical properties
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of gas and pressure by creating an artificial pressure
gradient contributes to increased absorption of cyto-
statics by tissues and their homogeneous distribution
in the abdominal cavity.

Based on relevant experience and support of Russian
colleagues in their use of PIPAC in recent years for gastric
cancer, we also decided to introduce and test this tech-
nique in our institution for patients with OC [4, 5].

The PIPAC technique isimplementable in practice and
well tolerated, also stabilizes and improves the quality of
life of patients even with terminal stages, and can cause
severe therapeutic pathomorphosis with the use of sig-
nificantly lower doses of cytotoxic drugs (up to 10% of
the commonly used dose), which reduces toxicity, allows
the patient to be discharged the next day after manipu-
lation, and thereby reduce the economic costs. Besides,
there is an opportunity for recurrent PIPAC implementa-
tion in contrast to cytoreductive surgery (CS) and hyper-
thermic intraperitoneal chemotherapy [6-11].

The study aimed to evaluate the preliminary results
of using pressurized intraperitoneal aerosol chemo-
therapy (PIPAC) in ovarian cancer patients with perito-
neal metastases (OCPM).

Materials and Methods: The study involved 18
women with OCPM at T3a-cNOMO stage by FIGO classi-
fication examined and treated at the Republican Can-
cer Research Center from October 2022 to March 2023.

In the study, the patients’ age averaged 55 years.
The main complaints included pain, palpable abdomen
swelling, enlargement, and dysuric disorders (Table 1).

Table 1 - Characteristics of patients with OCPM (n=18)

Parameters Abs. %

Median age 55.5+10.5
NMT, kr/m? (M£m) 27.7£6.5
Complaints:

- Increasing the abdomen volume 1 61.1

- Pain in the lower abdomen and 18 100

lumbar region

- Palpable tumor 6 333

- Pain in the epigastric region 14 77.8

- Dysuric disorders 6 333

- Constipation 10 55.6

- Discharge from the genital tract 2 11.1

- Weight loss 6 444

During an ultrasound examination, 83% of patients
had less than 5 L of free fluid in the abdominal cavity; in
61%, the ovarian tumor volume did not exceed 5 cm?3; in
89%, the tumor was hyperechoic or had a mixed struc-
ture (Table 2).

In 78% of cases, the tumor histology represented a serous
adenocarcinoma with moderate differentiation (Figure 1).

The tumor differentiation was G2 in 11 (61.1%) cases
and G3in 7 (38.9%) cases.

Table 2 - Results of ultrasound examination of the abdominal
cavity and pelvic organs of patients with OCPM (n = 18)

Signs Abs. %

Ascites (amount of fluid, L):

-upto5l| 15 83.3

-upto 101 2 11.1

-more than 10| 1 5.6
Tumor volume:

-upto5cm n 61.1

-upto10cm 3 16.7

- more than 10 cm 4 22.2
Tumor structure:

- Tissue 9 50.0

- Liquid 2 1.1

- Mixed 7 38.9

77.8%

Serous adenocarcinoma
= Mucinous adenocarcinoma
= Carcinosarcoma

Figure 1 - Histological options of ovarian tumors in patients
with OCPM (n=18)

Half of the patients had the T3aNOMO stage, 33%
had the T3cNOMO stage, and the remaining proportion
(16.7%) accounted for the T3bNOMO stage by FIGO clas-
sification of the tumor extent.

Based on the study design, the patients were di-
vided into two groups. The first group included six
patients who received the CS + PIPAC at the 1%t stage,
and the second group received the exploratory lap-
arotomy, biopsy + PIAC at the 15t stage. Subsequent-
ly, patients in both groups received two courses of
SCT followed by a repetition of PIPAC. SCT scheme
included taxanes + platinum-containing drugs, and
PIPAC utilized cisplatin or carboplatin with doxoru-
bicin. Overall, each patient received two sessions of
PIPAC and from 4 to 6 courses of SCT with CS. All pa-
tients underwent a comprehensive laboratory (in-
cluding tumor markers), cytological, histological,
and instrumental examination, as well as laparoscop-
ic control with a reassessment of the peritoneal car-
cinomatosis index (PCl) by Sugarbaker method (2010)
[12] (Figures 2, 3).
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Figure 2 — Schematic illustration of the PIPAC methodology performance [12]

Peritoneal carcinomatosis index (PCI)

Z.one Score|| Score | Definition

0 Center LSO No tumor elements

1 Right hemidiaphragm LS1 Formations up to 5 mm
2 Epigastrium LS2 Formations up to 25 mm
3 Left hemidiaphragm LS3 Over 25 mm or solid

4 Left paracolic gutter

5 Left iliac region

6 Lower pelvis

7 Right iliac region

8 Right paracolic gutter

9 Proximal part of jejunum

10 Distal part of jejunum

11 Proximal part of ileum

12 Distal part of the ileum

PCI

Figure 3 - PCindex rating scale according to Sugarbaker P.H. (2010) [12]

Results: Within the study, during six months of
2022-2023, at stage 1, we performed CS with a simulta-
neous PIPAC in 9 (50%) cases. Due to the technical dif-
ficulties and the process prevalence, the remaining pa-
tients underwent only diagnostic laparotomy + biopsy
+ PIPAC at stage 1 (Table 3).

Table 3 - Results of surgical treatment of patients with OCPM

Surgical interventions Abs. %
Cytoreduction:
- Optimal 9 50
- Suboptimal 5 27.8
- Nonoptimal 4 222

Subjective assessment of patients after combined
treatment showed a leveling of symptoms associated
with peritoneal carcinoma (Figure 4).

During an assessment of the effectiveness of treat-
ment after 2 PIPAC sessions according to the RECIST sys-
tem, a complete radiological response was achieved in 12
(67%) cases, and progression was noted in only one case.

Assessment of the morphological response showed
that complete regression with an absence of cancer cells
took place in 44%, a moderate response was obtained in
39% of cases, and a minor response in 17% of cases. No
cases of lack of morphological response to therapy have
been registered (Table 5).
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Figure 4 - Dynamics of the severity of symptoms of peritoneal carcinomatosis before and after PIPAC

Laboratory parameters also showed a marked decline of the tumor markers Ca-125 and HE4 (Table 4).

Table 4 - Laboratory parameters of the tumor markers Ca125 and HE4 before and after two PIPAC sessions

Parameters Before PIPAC After PIPAC
Ca125, Me(1g-3q) 595.58 (55-2000) 15.4 (12.9-59)
HE4, Me(19-3q) 222.5(46-372) 77.7 (44.9-153)
Table 5 - X-ray and morphological responses after two PIPAC sessions
Response according to the RECIST scale Abs. %
X-ray response:
Complete response 12 66.7
Partial response 3 16.7
Stabilization 2 11.1
Progression 1 5.6
Morphological response:
PRGS 1 (complete regression with absence of tumor cells) 8 444
PRGS 2 (moderate histological response with signs of regression, residual tumor cells
predominate) 7 38.9
PRGS 3 (insignificant histological response with a predominance of residual tumor cells
over regressive features) 3 16.7

Discussion: Our preliminary data showed PIPAC to
be safe and effective in treating peritoneal cancer from
OC metastases. This inspires to continue the study in
our country.

Several studies also demonstrated a higher quali-
ty of life in patients treated by the new method than
those who underwent a traditional multi-course SCT.

Conclusion: The newly developed approaches in
diagnosing and combined treatment of OCPM using
PIPAC with CS at the first stage will allow determining
the effectiveness of radiation methods depending on
the tumor prevalence degree, as well as improve the
immediate and long-term treatment outcome in this
category of patients and their quality of life and reduc-
ing the hospital stay. The research is ongoing.
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AHJIATIIA

TOKIKCTAHIA AHAJBIK BE3 KATEPJII ICITT KE3TH/IE IIITMEPIETE TAPAFAH
METACTA3IAPFA KYPCAKIIILIIK KbICHIM APKBLIBI A9PO30JIbI XUMHUOTEPATTUSIHBI
(PIPAC) KOJIIAHYIBIH AJIJIBIH AJTA HOTHKEJEPI

M.M. Xoosxcuesa'?

I« [leHcaynblK cakTay oHe XamnblKTbl drieyMeTTik kopray MUHUCTPAIriHiH «Pecnybnukanbik OHKONOrUsnbIK FoinbiMy opTanbirbi»» MM, fywan6e, TaxikctaH Pecnybnukacs!;
2«TexikcTaH PecnybnmkacbiHbiH [leHcaynblk cakTay canachiHarbl XoFapbl 0Ky OpHbIHaH keiiHri 6iniv 6epy uHctutyTbi» MM, [ywanbe, ToxikcTan Pecnybnmkacs!

Oszexminizi: Ananvix 6e3 Kamepii iciei — atlen0epoiy ypnakmel OOy Jicylieci Myuenepiniy 6apivlK HO30102UsIAPbIHbIY iWiHOe2] ey azpec-
cuemi mypi. byn coipkam ouiendepoiy 75%-0an acmamvlHOa Keud camvlcblHOA AHLIKMAA0bL HCOHe OUAeHO3 Kolbli2an Kezoe wamamer 60%
backa opeanoapea memacmas bepin yneepeoi. JKyiienik xumuomepanus Kypcakka wexmeyiui ocep emeoi dHeoHne Hcanama dcepiepoiy dco2apol
Jrcuinieine uenix emedi. Aypyovly Oencinepi MeH mepanusiHbly HCAHAMA dCePiepin A3aimy apKblibl OMIP CypyOi Y3apmy dcoHe oMip cypy cand-
CbIH cakmay yulin, ocipece 0eHCaynvlk caKmay pecypcmapbl wlekmeyii eroepee muimoi mocinoep Koioany Kasjicem.

3epmmeydiy maKcamol ananvlk 6e3 Kamepii iciei kesiHOe iunepoeze mapazan Mmemacmasoapad KypcaKiuinix KblCblM apKblibl A3p030a60i
xumuomepanusnvt (PIPAC) Kondanyowvly andvin ana nomudicenepin 6azanay.

Aoicmepi: 2022-2023 oucvinoaper T3a-cNOMO (FIGO) aypy camvicvl 6ap pecnyOiukaivik OHKOJIOZUSLIBIK 2bLIbIMU OPMALbIKMA MeK-
cepinin, emoenin dcamkan nepumoHeanbol memacmazoapvl 6ap aumanvlk Oe3 o0bvipbimen aybipamuinl8 otien zepmmendi. Ilayuenmmep
2 monka 6eninoi: Gipinwi monmasel 6 nayuenmrke I-wi keseyoe + PIPAC yumopedykyuscein opeinoanovl, an exkinwi mon (12 otien) — I-wi
Keseyoe skcnaopamuemi aanapomomus + ouoncus + PIPAC opwinoanowl. Exi monmoviy nayuenmmepi 0e Jicyuenik Xumuomepanusiibly
2 kypcwin anoel, cooan ketin PIPAC-mul Katimanaowt. XKytienik xumuomepanus peminoe makcanoap + niamunacel 6ap npenapammap cxemdacol
Konoanwlica, PIPAC npoyecinOe yucniamun Hemece KapooniamuHr 00KCopyoOuyunmer Koaioausliovl. Kainel anreanoa, apoip nayuenm 2 PIPAC
CeaHCbIH HCOHEe YUmopedyKmueni onepayusmeH 4-men 6-2a Oetlin xHcyluenik xumuomepanus Kypcoln anovl. bapavix naykacmapea Sugarbaker P.H.
(2010) o0ici bouvinwa nepumoneanvoi kanyepomamos unoexcin (PCI) xatima bazanaymen dcorne nepumoneanvoi OUONCUsL Ay ApKblibl KeuleHol
3EPMXAHATBIK, YUMOTIOLUSILIK, CUCHONIOLUSLIBIK JHCOHE ACNANMbIK d0icmep mekcepy, COHOAal-aK AanapocKOnUsIblK OAKbLIAY HCypei3inoi.

Homuocenepi: bipinwi xezenyoe [JO+PIPAC kondany nepumoneanvoi kanyepomamo3sovly bencinepin nugeaupaeyee, 12 (67%) scazoaiioa
MOJIBIK PEHM2eHON02USANBIK HCAYANKa, 44% monvik pecpeccus mypinoe moavlk MOpghonocusnvlk xcayanka, 39% scazoaiioa opmawia sxcayanka
KOJL JicemKizyee MyMKiHOIK GepOi.

Kopvimuotnowt: bipinwi xezenoe yumopedykmusmi komnonenmi 6ap PIPAC-mul oceden nomuoicenepoi scakcapmy, oaapoviy omip cypy
Canacwlt Jcakcapmy, cmayuoHapoa 60y YaKslmslH KblcKapmy mypinoe oipikmipineen emoeyoe KoN0awny muimoinici kepcemineeH. 3epmmey
Jrcanzacyoa.

Tyuinoi cezoep: unmpanepumorneanboi KolcbiMObl aspo30b0i xumuomepanus (PIPAC), ananvix Oes oOvipul, nepumoneansoi Kanye-
pPOMAmos.

AHHOTANUA

IPE/IBAPUTEJBHBIE PE3YJIbTATHI BHYTPUBPIOIIIMHHOM ADPO30JIbHOM
XUMHUOTEPAIINU ITOJA JABJEHUEM (PIPAC) IIPU PAKE SAMYHUKOB
C IIEPUTOHEAJIBHBIMUA METACTA3AMMU B TAJVKUKUCTAHE

M.M. Xooxcueea'?

1Y «PecnyBnukaHCKii OHKONMOTMYECKUI Hay4HbIA LIEHTP» MUHUCTEPCTBA 3APaBOOXPAHEHMS U CoLManbHON 3alunTbl HaceneHus, Ayiwanbe, Pecnybnuka TagkukucTaH;;
TOY «MHcTUTyT NocrieannnoMHoro obpasoBaHins B chepe 3apaBooxpaHeHns Pecnybnuku Tamkukiuctany, Lywanbe, Pecrybnuka TamkukucTan

Axkmyansnocme: Pax auunukoe (PA) sensemcs camoil azpeccusHoll popmoil cpeou 8cex HO30102Ull OP2AHO8 HCEHCKOU PenpooyK-
mueHot cucmemsl. bonee uem 75% orcenuyun 8via8110MEsl HA NO30HUX CMAOUsIX, U 0Kk010 60% Ha MoOMeHm NOCMAHOBKU OUAZHO3A UMEIOM
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memacmasvl 6 Opyeue opzamvl. Cucmemnasn xumuomepanus (CXT) umeem oepanuvennoe siusinue Ha OPIOWUHY U BbICOKYIO UACTNOMY
nobounvix a¢ppexmos. Cywecmeyem nompedonocms 6 boaee I¢hghekmusnsvix n00X00ax 015 NPOONCHUS BLIHCUBAEMOCMU U COXPAHEHUS
Kauecmea JdCU3HU 3 cuem YMenbeHUus CUMNIMOMO8 3a001e8aHus u NOOOUHBIX Ihdexmos mepanuu, 0COOEHHO Ol CMPAH ¢ 02PAHUYEH-
HBIMU pecypcamit 30pasooXpaHetus..

Henv uccnedosanusn — oyenums npedgapumenvHule pe3yibmamvl NPUMeHeHUs 6HYMPUODIOUWUHHOT AdPO30IbHOU XUMUOMEPANUU NOO
oasnenuem (PIPAC) y 601bHbIX pakom auunukos ¢ nepumonedaivuvimu memacmaszamu (PAIIM).

Memoowr: HUccredosanwr 18 ocenwun ¢ PAIIM, naxoouswuxcs na obciedoganuu u ievenuu 6 Pecnyoiukanckom oHKOL0SULECKOM
Hayunom yeumpe ¢ 2022-2023z2. co cmaoueti 3a60neéanusi T3a-cNOMO (FIGO). Ilayuenmrku 6viau pacnpedeienvl Ha 2 epynnvi: nepeas
epynna — 6 nayueHmox, KOmopviM Ha NepPeoM dImane yO0anioch ulnoanums yumopedykyuio + PIPAC, u emopas epynna — 12 nayuenmox,
Komopuvim Ha Im amane Ovina npogedena sxcniopamusenas aanapomomus + ouoncusn + PIPAC. Ilayuenmku obeux epynn noxydaiu no 2
kypca CXT c nocnedyiowum nosmopenuem PIPAC. B kauecmee CXT npumenanaco cxema maxcanvl+niamunocooepicaujue npenapamol,
6 npoyecce PIPAC — yucnaiamun uau kapb6oniamun ¢ 0okcopyouyurnom. B yearom xascoas nayuenmra noayyuia no 2 ceanca PIPAC u om
4 00 6 kypcose CXT ¢ yumopedykxmugrou onepayueti (L{O). Bcem 60nbHbIM NPOGEOEHO KOMNIEKCHOE 1AOOPAMOPHOE, YUMOI02U1eCcKoe,
2UCMONI02UYECKOe U UHCMPYMEHMANbHble Memoobl 00C1e008aHUe, d MAK4Ce 1ANnapoCKONUYecKull KOHMpOoib ¢ NepeoyeHKoll uHoeKca ne-
pumoneanvhoeo kanyepomamosa (PCI) no memooy Sugarbaker P.H. (2010) u nosmopnoti buoncueii oprowunb.

Peszynomamur: Ilpumenenue [JO+PIPAC na nepgom smane no3601ui0 HUGEAUPOBAMb CUMNIMOMbL NEPUMMOHEANbHO20 KAHYEPOMAamo3d
(TIK), 0obumucs noanoco penmeenonozuveckoeo omeema 6 12(67%) cayuasnx, noiHo2zo Mmop@onozuieckozo omseema 6 ude NoiHoU pezpec-
cuu 6 44%, ymepennoco omeema 6 39% cayuaes.

3akniouenue: Iloxkasana s¢ppexmusnocme npumenenus PIPAC ¢ yumopedykmugnvlim KOMIOHEHMOM HA NePEOM dnane 6 KOMOUHUPO-
eannom nevenuu PAIIM, 6 sude ynyuuienus nenocpeocmeenHulx pe3yibmamos, NOGbIUEHUs KA4eCmad uX JHCUHU, COKPAWEHUs 8peMen
npebvisanus ¢ cmayuonape. Hccredosanue npooondcaemcs.

Knrwueevte cnosa: enympubprowunuas asposonvias xumuomepanus noo oasaenuem (PIPAC), pak auunuxoe (PA), nepumoneanvhulii
KaHyepomamos.
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