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ABSTRACT

Purpose of the study. Dynamic assessment of the direct impact of pressurized intraperitoneal aerosol chemotherapy (PIPAC)
on peritoneal carcinomatosis in ovarian cancer.

Patients and methods. The study involved 164 people with visually detectable and morphologically verified ovarian cancer with
peritoneal carcinomatosis of the peritoneum (lllb-llic stages of ovarian cancer). All patients underwent combined treatment
of ovarian cancer, which included primary cytoreduction and 6 courses of chemotherapy according to the TC scheme. In the
main group, the standard treatment was supplemented with 3 PIPAC procedures. Statistical processing was carried out by
analyzing the exact criterion of the Wilcoxon-Mann-Whitney sums, the distribution of patients in groups by age and peritone-
al lesion was estimated. It was found that the distribution of the analyzed parameters was random. The distribution in the
groups by stages of the disease was homogeneous, which is justified by the use of the Barnard criterion. The dynamics of
the parameters of the study was evaluated by the methods of basic statistics. Used software packages: MedCals, Statistica.
Results. The results obtained demonstrate a distinct positive dynamics in the group of patients receiving PIPAC in addition
to standard treatment of newly diagnosed ovarian cancer: a significant decrease in the peritoneal cancer index, therapeutic
pathomorphosis in peritoneal samples during treatment, reduction of ascites.

Conclusion. The team of authors managed to establish that PIPAC simultaneously with standard combined treatment for
primary ovarian cancer with peritoneal carcinomatosis makes it possible to achieve a dynamic regression effect of peritoneal
carcinomatosis of the peritoneum, morphological regression of carcinomatosis and complete resorption of ascites in the
vast majority of treated patients. The revealed therapeutic effect was prolonged and persistent with an objective assessment

6 months after the end of treatment.
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PE3IOME

Llenb uccnepoBanus. [JuHamuyeckas oLieHKa HENOCPELCTBEHHOIO BO3LENCTBUS BHYTPUMOPIOLIHON a3p030/1bHOM XUMKO-
Tepanuu nog aasnenvem (BAX[) Ha nepuToHeasnbHblil KaHLLepOMaTo3 NpU pake AUYHUKOB.

MaumneHTbl M MeToAbI. B MccneaoBaHuu NpuHAnmM yyactue 164 yenoBeka € BU3yasibHO onpegesiseMbiM U MOphONornyeckn
BepUOUUMPOBAHHBIM PaKOM IMYHUKOB C NEPUTOHeasbHbIM KaHLiepoMaTo3oM 6ptolunHbl (111b-lllc cTagumn paka SMMHUKOB).
BceM naumeHTKkam NpoBoANIOCH KOMGMHUPOBAHHOE JIeYeHNe paka IMYHUKOB, BK/IOYaBLUEe NEPBUYHYIO LIUTOPEAYKLMIO 1
6 KypcoB cucTeMHoii nonuxummoTepanuu (MXT) no cxeme TC. B 0OCHOBHO rpynne cTaHAapTHOe fiedeHne 6bIn0 fONONMHEHO
3-ms ceaHcamu BAX[,. CtaTucTuyeckasi o6paboTka npoBefeHa NOCPeACTBOM aHanM3a TOYHOrO KpUTEPUSi CYMM YUIKOK-
COoHa-MaHHa-YUTHM npousBefeHa oLeHKa pacnpefenieHus NauueHToK B rpynmnax no Bo3pacTy U NOPaXKeHUI GPHOLLIMHBI.
YcTaHOBIEHO, YTO pacnpeaeneHmne no aHaamampyemblM napameTpam 6bIno cryyaHbiM. Pacnpefenexuve B rpynnax no
cTaamsaM 3ab6osieBaHuUs 6b110 FOMOreHHbIM, YTO 060CHOBaHO UCMOJIb30BaHNeM KpuTepus bapHapaa. luHamunka napame-
TPOB MUCCNeaoBaHUs oLleHeHa MeToaaMu 6a30BOM CTaTUCTUKU. Mcnonb3yeMble nakeTbl nporpaMm: MedCalc, Statistika.
PesynbtaTbl. [MonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT OTYET/IMBYIO MOMIOXUTENBHYIO AVHAMUKY B rpynne naumeHToK,
nonyyasLlunx BAX/[], B JononHeHne K CTaHAapTHOMY NleYeHWHO BNepBble BbISBIIEHHOMO paka SMYHUKOB: JOCTOBEPHOE YMEHb-
LUEHNe MHAEKCA NepUTOHeaNbHOro KaHLepomaTosa, TepaneBTMyeckuini natomopdo3 B o6pa3Lax 6proLLnHbI B NpoLecce
NleyeHus, peayKums acumTa.

3akntoyeHune. ABTOPCKOMY KOJIEKTUBY yAanoch YCTaHOBUTb, 4TO NpoBeAeHne BAX/], coBMeCTHO O cTaHAAPTHbIM KOMOGUHU-
pOBaHHbIM Jle4eHneM No NOBOAY BrepBble BbISIBIEHHOMO paka SMYHWUKOB C MepUToHeabHbIM KaHLepoMaTo30M Nno3BonseT
[OCTWYb HapacTatoLero B AvHamuke addekTa perpeccum nepuToHeanbHOro kaHuepomaTosa 6proLnHbI, Mopdonornye-
CKOW perpeccum KaHL,epomaTo3a v NosIHOW pe3opbLuun acumTa y NofaBAsoLLEero 60bLWLNHCTBA NPOJIEYEHHbIX NaLUEHTOK.
BbisiBNeHHbIN TepaneBTUYeckuii 3 deKT 6b1a1 NPONIOHTMPOBAHHbLIM U CTOMKUM NPY 06bEKTUBHON OLleHKe Yepes 6 Mec. No
OKOHYaHWK neyveHus.

KnioueBble cnoBa:
pak ANYHMUKOB, aCLIUT, MEPUTOHEANbHbIV KaHLL,epOMaTo3, JIeKapCTBEHHbIN NaToMop03, BHYTPUEPIOLLIHAA aspo30/bHas
XMMmnoTepanus nod fasneHnem, BAX
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B pa6oTe co6ntoaanuch 3TMYECKIUE NPUHLMNBI, NPeSbABNAeMble XeNbCUHKCKOI feKnapalmeii BcemupHoii MeguumHcKoii accoumauun (World
Medical Association Declaration of Helsinki, 1964, pea. 2013). Uccnegosanne ogo6peHo KoMuteToM no 6MoMeAMLMHCKOM aTuke npu ®FBY
«HMWL, oHkonoruu» MuHsgpasa Poccuu (Bbinucka us npotokona 3aceganus Ne 660 ot 09.04.2021 r.).

NHdopmupoBaHHOE cornacue Noay4YeHo oT BCEX Y4aCTHUKOB UCCNEe0BaHMS.

(buHaHcupoBaHue: hUHaHCMPOBaHWe AaHHOI PaboTbl He NPOBOANIOCh.
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INTRODUCTION

Unsatisfactory results of treatment of peritone-
al carcinomatosis in ovarian cancer are one of the
most actual problems of modern oncogynecology.
Ovarian cancer is characterized by the latent nature
of the disease in the early stages, the absence of
pathognomonic symptoms, diagnostic difficulties
in detecting early forms of the disease, recurrent
nature and relatively low effectiveness of anti-relapse
treatment [1]. Peritoneal carcinomatosis is one of the
main obstacles to achieving high efficiency of primary
and anti-recurrent treatment of ovarian cancer. The
incidence of metastatic lesions of the peritoneum in
newly diagnosed ovarian cancer is 65-70 % of cases
according to worldwide data.

With the progression of ovarian cancer, the de-
feat of the peritoneum by metastases is noted in
65 % of cases according to various studies [2]. In the
vast majority of cases, complete cytoreduction with
widespread peritoneal carcinomatosis is technically
impossible, and systemic drug treatment does not
give a stable clinical effect, which makes peritoneal
carcinomatosis an unfavorable prognostic sign in
ovarian cancer [3].

Systemic intravenous cytostatic therapy of meta-
static lesions of the peritoneum still does not have
a high efficiency and a persistent clinical antitumor
effect, due to the low bioavailability of cytostatics
in metastases on the peritoneum. For many years,
attempts have been made to increase the bioavail-
ability of antitumor drugs to carcinomatous foci on
the peritoneum. One of such options is locoregional
application of cytostatics, a special case of which
is intraperitoneal administration of chemotherapy
drugs in the form of a normothermal solution of cy-
tostatics [4].

Through intra-abdominal chemotherapy, it is pos-
sible to create a high concentration of chemothera-
py drugs in tumor foci without resorptive effect and
associated systemic toxic effects [5].

In 2000, a group of researchers led by M. Rey-
mond proposed a new variant of intraperitoneal
chemotherapy - intraperitoneal aerosol chemo-
therapy under pressure or PIPAC (Pressurized In-
traPeritoneal Aerosol Chemotherapy) — which is the
injection of a solution of cytostatics into the closed
abdominal cavity in the form of a fine aerosol in
the conditions of normothermal carboxyperitone-

um [6]. The method ensures uniform distribution
of the aerosol over the entire metastatic surface
of the peritoneum, which determines its advantage
over other types of peritoneal lavage, and increased
intra-abdominal pressure increases the depth of
penetration of drugs into the peritoneal tissue. With
each PIPAC procedure, diagnostic laparoscopy and
multifocal biopsy of the peritoneum are performed,
which makes it possible to objectively assess the
condition of the peritoneum in dynamics through
repeated procedures.

Currently, the results of 16 foreign studies of the
effectiveness of PIPAC in ovarian cancer with peri-
toneal carcinomatosis have been published. Pro-
nounced therapeutic pathomorphosis and a decrease
in the peritoneal cancer index (PCI) were noted in
69 % of cases [7-15].

At the same time, there are no references in the
available literature to the simultaneous use of cytore-
ductive surgery and PIPAC in ovarian cancer, except
for their own first experience of clinical use of the
PIPAC method in combination with surgical cytore-
duction in primary ovarian cancer with peritoneal
carcinomatosis [4].

The authors created a "Method for the treatment of
peritoneal carcinomatosis in ovarian cancer", which
was the basis for the development of the world's first
protocol of a prospective open randomized controlled
phase Il clinical trial "Intraperitoneal aerosol chemo-
therapy under pressure (PIPAC) in the treatment of
primary ovarian cancer with peritoneal carcinoma-
tosis", approved by the Independent Committee on
Biomedical Ethics at the National Medical Research
Centre for Oncology [16].

Purpose of the study: to evaluate the direct ef-
fect of intra-abdominal aerosol chemotherapy under
pressure on metastatic altered peritoneum, carried
out in addition to the standard combined treatment
of ovarian cancer.

PATIENTS AND METHODS

The study included 164 patients with primary
ovarian cancer with visually detectable and mor-
phologically verified peritoneal carcinomatosis. Pri-
or to inclusion in the study, informed consent was
obtained from all patients to participate in the study
and to conduct PIPAC on the condition of complete
anonymity. The work followed the ethical principles
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set forth by the Helsinki Declaration of the World
Medical Association (World Medical Association Dec-
laration of Helsinki, 1964, ed. 2013). The study was
approved by the Committee on Biomedical Ethics at
the National Medical Research Centre for Oncology
(extract from the protocol of the meeting No. 660
dated 04/09/2021).

Research stages and ongoing activities

Prior to inclusion in the study, patients were ex-
amined according to the recommendations of the
AOR for patients suffering from ovarian cancer. The
examination period did not exceed 7 days.

Upon completion of the examination, surgical in-
tervention was performed in the following volume:
extirpation of the uterus with appendages, omentec-
tomy and multifocal biopsy from the 4 most altered
areas of the peritoneum. The volume of cytoreduction
in all cases was suboptimal.

Randomization was performed directly in the oper-
ating room after urgent morphological verification of
metastatic peritoneal lesion by generating a random
value of 0 or 1 on the site https://www.random.org/.
Where the value 0 corresponded to the patient's get-
ting into the control group, and 1 - into the main one.

In the control group, standard suturing of the an-
terior abdominal wall was performed. In the main
group, after the completion of the organ-bearing
stage of the operation, the patient underwent
a PIPAC procedure.

In the postoperative period, a set of standard post-
operative diagnostic and therapeutic measures was
carried out in accordance with the clinical recommen-
dations of the AOR, as well as taking into account the
patient's condition and the specific clinical situation.

On the 8th day after cytoreductive surgery, patients
of both groups underwent the 1st course of systemic
polychemotherapy according to the TC scheme: pa-
clitaxel 175 mg/m?, carboplatin AUC 5-7. The first
course of PCT was performed on the 2nd week of
the study as part of a single hospitalization with a si-
multaneous organ-bearing stage and a PIPAC stage,
the duration of systemic chemotherapeutic treatment
was 1 day. The next (second course) intravenous
chemo was performed after 21 days, and then 4 more
courses (6 in total) were conducted with an interval
of 21 days between them.

At the 3rd and 5th hospitalization, patients from
the main group underwent the second and third
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PIPAC procedures, consistently and gradually per-
forming diagnostic laparoscopy and pressurized
intraperitoneal aerosol chemotherapy with an
assessment of the peritoneal cancer index and
multifocal biopsy of the peritoneum in the volume
indicated earlier.

As part of the 3rd and 5th hospitalization, the ac-
tivation of patients was performed the day after the
PIPAC (2nd and 3rd procedures), and the day after
activation, systemic intravenous PCT was performed
according to the TC scheme.

6 months after the completion of the course of
treatment, the patients from the main group, after
a standard preoperative examination, underwent
diagnostic laparoscopy with an assessment of the
index of peritoneal carcinomatosis and a multipoint
biopsy examination of the peritoneum.

At the same time, patients from the control group
underwent a follow-up examination that correspond-
ed to the recommendations of the AOR in terms of
dispensary follow-up of patients who had undergone
combined treatment for ovarian cancer.

Evaluation of the peritoneal

carcinomatosis index

The scale of peritoneal metastasis lesion is
estimated by calculating the index of peritoneal
carcinomatosis in points for each PIPAC pro-
cedure. To do this, the parietal peritoneum and
several sections of the visceral are conditionally
divided into 13 zones: 0 — central, 1 — right dome
of the diaphragm, 2 — epigastrium, 3 — left dome
of the diaphragm, 4 — left lateral canal, 5 — left
iliac region, 6 — pelvis, 7 — right iliac region, 8 -
right lateral canal; additionally, 4 zones of the vis-
ceral peritoneum are evaluated: 9 — the proximal
part of the jejunum, 10 - the distal part of the
jejunum, 11 — the proximal part of the ileum, 12 -
the distal part of the ileum. In the absence of
a lesion in the selected zone, a score of 0 points
is given, 1 point — the presence of formations
up to 5 mm in size, 2 points — the presence of
formations from 6 to 25 mm in size, 3 points —
the presence of formations larger than 25 mm
or drain formations.

The results of the calculation are entered into
a standard form (Fig. 1). After that, all the scores
are added, the result is an index of peritoneal car-
cinomatosis.
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Histological assessment of tumor
pathomorphosis
To assess the therapeutic effect directly in perito-
neal metastases at the morphological level, we used
the classification of G. A. Lavnikova, based on the
assessment of the structure of both the tumor tissue
as a whole and its individual cells. As a material for
the study, 4 biopsies of the peritoneum were used,
obtained during each PIPAC procedure and during
control diagnostic laparoscopy 6 months after the
end of treatment.
Within the framework of this classification, 4 de-
grees of pathomorphosis are distinguished:
+ Grade | - more than 50 % of the tumor parenchyma
is preserved;
+ Grade Il -20-50 % of tumor parenchymais preserved;
« Grade Ill = up to 20 % of the tumor parenchyma has
been preserved as separate foci;
+ Grade IV - complete absence of tumor parenchyma.

Clinical and demographic composition

of the groups

The final sample included 164 patients, 79 of them
in the main group, 85 in the control group. The aver-
age age of patients in the main group was 56.8 years,

Full name

in the control group — 56.2 years. Analysis using the
exact Wilcoxon-Mann-Whitney sum criterion showed
a significance level of 0.779, which indicates a ran-
dom distribution of patients between groups.

All the patients involved in the study were diag-
nosed with stage Ill serous ovarian cancer. In the
main group, stage lllb was established in 17 patients,
and stage llic in 62. In the control group at 13 and 72,
respectively. When evaluating the Barnard criterion,
a significance level of p = 0.364 was obtained, hence
the distribution among groups is homogeneous.

Also, peritoneal carcinomatosis was detected
and verified in all patients at the time of initiation of
treatment. After randomization, the lesion volume
reflected in the PCI index varied in the range from
7 to 39 and from 5 to 39 points in the control and
main groups, respectively. A more detailed distribu-
tion by the degree of peritoneal lesion is presented
in Table 1.

The average PCl index in the main group was 23.1,
and in the control group - 23.7 points. When compared
using the exact Wilcoxon-Mann-Whitney sum criterion,
the significance level was 0.642. Consequently, the
distribution of patients between groups according to
the degree of peritoneal lesion is random.

History number

Operation date

Diagnosis:

Peritoneal carcinomatosis index

Zone

Point | | Points | Definition

0 Center

LSo No tumor elements

1 Right diaphragm dome

LS1 Neoplasm under 5 cm

2 Epigastrium
3 Left diaphragm dome

LS2 | Neoplasm under 25 cm

4 Left lateral canal

LS3 More than 25 mm or fused

5 Left iliac region

6 Pelvis

7 Right iliac region

8 Right lateral canal

9 The proximal part of the jejunum

10 Distal part of the jejunum

11 The proximal part of the ileum

12 Distal part of theileum
}\ PCI

Fig. 1. Standard form for assessing the peritoneal carcinomatosis index.
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The duration of hospitalization after treatment con-
ducted at stage 1 of the study in the control and main
groups averaged 7.2 days (range from 5 to 13 days)
and 7.6 days (range from 6 to 12 days), respectively.
There were no statistically significant differences
between the groups for this indicator.

In the future, patients from both groups under-
went 6 courses of systemic PCT according to the
TC scheme. For patients from the control group, this
therapy was the only one. In the main group, treat-
ment was carried out in the mode of bidirectional
chemotherapy with the addition of PIPAC sessions
between courses of intravenous chemotherapy. Each
of the patients had at least 1 PIPAC session, two ses-
sions were conducted in 72 patients, three sessions
each in 69 patients. Thus, a total of 220 PIPAC proce-
dures were conducted in 79 patients, with an average
of 2.8 sessions for each patient. The duration of each
session ranged from 62 to 87 minutes, an average
of 74 minutes. The duration of hospitalization after
PIPAC varied from 2 to 5 days, on average 3 days.
Also, 404 courses of systemic PCT were conducted
in the main group, that is, an average of 5.6 courses
per patient. In the control group, a total of 384 PCT
sessions were conducted in 67 patients, which is 5.7
courses per person. The study of the direct effect
of PIPAC on the metastatically altered peritoneum
was carried out in the main group by assessing the
dynamics of the PCl index, the morphological picture
of drug pathomorphosis and the volume of ascitic
fluid during diagnostic laparoscopy at the 2nd and
3rd PIPAC sessions.

Immediate results
As indicated earlier in the main group, the dis-
tribution of patients by the degree of peritoneal

lesion was as follows: from 1 to 10 points on
the PCl scale in 6 patients (7.6 %); from 11 to 20
points —in 26 (32.9 %); from 21 to 30 points —in
29 (36.7 %) and 18 (22.8 %) of patients revealed
the most massive lesion of the peritoneum 31-39
points. In other words, at the time of detection
of the disease, total peritoneal metastasis was
present in 92.4 % of patients. When re-evaluat-
ed during the 2nd PIPAC procedure, a significant
decrease in PCl was noted in almost all patients.
Thus, tumor elements were no longer detected in
31 patients (PCI 0 points), which is 43 % of cases;
in one patient (1.3 %), PCl was 17 points. In the
remaining 40 cases (50.6 %), the values of this
indicator were in the range from 1 to 10 points.
Thus, already at the 2nd session of the PIPAC,
it was noted that complete regression of total
carcinomatosis occurred in 43 % of cases, and
in 50.6 % of cases total carcinomatosis trans-
formed into limited, which corresponds to partial
regression.

According to the results of histological examina-
tion of the biopsy material taken during the second
session of the PIPAC, it was found that grade IV path-
omorphosis (complete absence of viable tumor cells)
was detected in 40 patients, which is 55.5 % of cases.
This discrepancy with clinically determined pathomo-
rphosis in favor of morphological pathomorphosis is
due to the fact that metastases on the peritoneum
at the stages of drug pathomorphosis initially under-
went replacement with fibrous tissue, which looked
like metastases during video endoscopic revision,
and morphological examination recorded complete
drug pathomorphosis with total replacement of me-
tastasis with fibrous elements.

The Ill degree of pathomorphosis was detected

Table 1. PCI in the main and control groups

Peritoneal Carcinomatosis Index Main group Control group
1to 10 points 6 4
11 to 20 points 26 30
21 to 30 points 29 35
31 to 39 points 18 16
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in 17 cases (23.6 %), the Il degree —in 13 cases
(18.1 %), and the | degree in only 2 patients (2.8 %).
In other words, complete morphological regression
of peritoneal carcinomatosis took place in more than
half of the patients (55.5 %), and partial regression
in 41.7 %. The cumulative effective morphological
response was 97.2 %.

When assessing the PCIl index during the 3rd
session of PIPAC (69 patients), visible lesions of
the peritoneum were absent in 58 cases (84.0 %), in
11 (16.0 %) the index value did not exceed 6 points.
Histologically, grade IV tumor pathomorphosis was
detected in 50 cases (72.5 %), grade lll —in 10 (14.5 %)
cases, grade Il -in 5 (7.2 %) cases and in 4 (5.8 %) pa-
tients, grade | pathomorphosis was detected. That is,
complete clinical regression of peritoneal carcinoma-
tosis at the 3rd session of PIPAC was 84.0 % versus
43 % at the 2nd session, and complete morphological
regression was noted in 72.5 % at the 3rd session of
PIPAC versus 55.5 % at the second session.

At the control diagnostic laparoscopy 6 months
after the end of treatment, there were no signs of
peritoneal lesion in all 47 patients (100 %). At the
same time, 36 (76.6 %) of them had drug-induced
tumor pathomorphosis of the IV grade, 9 (19.2 %) -
of the Ill grade, and only two of the | and Il grade
(2.1 % each).

A similar dynamic was observed with respect to
the volume of ascitic fluid in the abdominal cavity.
At the beginning of the study in the main group,
ascites was absent in only one patient (1.2 %),
a volume of up to 1 liter was detected in 38 cases
(48.1 %), from 1 to 2 liters —in 14 cases (17.7 %), 7
patients (8.9 %) had from 2 to 3 liters of free fluid
in abdominal cavity, another 6 (7.6 %) — from 3 to 4
liters, and massive ascites with a volume of more
than 4 liters were detected in 13 cases (16.5 %).
During the second PIPAC session, ascites were no
longer detected in the vast majority of cases (59
out of 72, i.e. 81.9 %), in the remaining 13 cases
(18.1 %) its volume did not exceed 200 ml. During 3
sessions of PIPAC, only 3 patients out of 69 (4.4 %)
had an insignificant amount of exudate (volume no
more than 200 ml). Accordingly, ascites resorbed
completely in 95.6 % of patients by the 3rd PIPAC
session. During the control laparoscopy, 6 months
after the end of therapy, only 1 (2.1 %) of 47 patients
had an insignificant amount of exudate with a vol-
ume of no more than 100 ml. At the same time, there

were no clinical manifestations of ascitic syndrome
in all 47 cases (100 %).
CONCLUSION

Preliminary results of primary ovarian cancer with
peritoneal carcinomatosis, supplemented with pres-
surized intraperitoneal aerosol chemotherapy. During
the second PIPAC prosedure, 31 patients (43 %) re-
vealed complete clinical regression of peritoneal
carcinomatosis, and according to the results of his-
tological examination of biopsy material, therapeutic
pathomorphosis of the IV degree (complete mor-
phological regression) was registered in 40 patients
(55.5 %). During the 3rd PIPAC procedure, further
development of the therapeutic effect was noted:
complete regression of metastases on the perito-
neum was registered in 58 patients (85.3 %), and
morphologically determined pathomorphosis of the
IV degree in 50 people (73.5 %). Later, during diag-
nostic laparoscopy, 6 months after the completion of
treatment, complete clinical regression was detected
in all patients (100 % of cases), and in 36 people
(76.6 %), drug pathomorphosis of the IV degree was
established, which corresponds to complete morpho-
logical regression of peritoneal carcinomatosis and
the long-term effect of the treatment.

A similar positive trend was noted with respect
to the frequency and severity of ascites. So at the
beginning of the study, it was detected in all patients
of the main group, except one, which was 98.8 %.
At the same time, at the time of the second PIPAC
procedure, complete resorption of ascites was not-
ed in 59 patients (81.9 %). This trend was observed
throughout the entire track of the study and persisted
after the end of therapy (at the time of the control
diagnostic laparoscopy, ascites syndrome was not
registered in any case). This effect is clinically signif-
icant because it leads to a significant improvement
in the general condition and, as a result, significantly
improves the tolerability of the treatment and the
quality of life of patients.

Our observations allow us to draw several con-
clusions.

1) pressurized intraperitoneal aerosol chemother-
apy simultaneous with standard combined treatment
for primary ovarian cancer with peritoneal carcinoma-
tosis makes it possible to achieve complete clinical
regression (PCI = 0) of peritoneal carcinomatosis
in 85.3 % of patients by the 3rd session of PIPAC,
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complete morphological regression of carcinoma-
tosis (IV degree drug pathomorphosis according to
Lavnikova) in 73.5 % patients, and complete resorp-
tion of ascites in 81.9 % of patients.

2) With laparoscopic control 6 months after the
end of treatment, complete clinical regression was
noted in 100 % of cases, complete morphological
regression in 76.6 % of cases, ascites syndrome was
absent in 100 % of patients. The revealed trend, in our
opinion, indicates a prolonged and persistent thera-
peutic effect of PIPAC on peritoneal carcinomatosis

accompanying primary ovarian cancer.

3) It seems promising to conduct a comparative
assessment of the main and control groups of the
study in terms of long-term treatment results by com-
paring the duration of the relapse-free period and
overall survival.

4) The results obtained allow us to consider the
possibility of expanding the indications for the use
of PIPAC as a method of palliative and symptomatic
care in patients at the terminal stage of the disease,
accompanied by an intensive accumulation of ascites.

References

1. Ashrafyan LA, Kiselev VI, Muizhnek EL, Aleshnikova Ol, Kuznetsov IN. Systematic errors in therapeutic approaches to ovarian
cancer. Practical oncology. 2014;15(4):186-195. (In Russ.). EDN: TROQHL

2. Stepanov |V, Paderov YuM, Afanasyev SG. Peritoneal carcinomatosis. Siberian Journal of Oncology. 2014;(5):45-53.
(In Russ.). EDN: SYCYOH

3. Lowe KA, Chia VM, Taylor A, O’'Malley C, Kelsh M, Mohamed M, et al. An international assessment of ovarian cancer incidence
and mortality. Gynecol Oncol. 2013 Jul;130(1):107-114.

4. Dzasokhov AS, Kostin AA, Astashov VL, Khomyakov VM, Uskov AD, Andreeva MA, et al. Description of the first clinical case
of a combination of surgical cytoreduction and pressurized intraperitoneal aerosol chemotherapy in the treatment of ovarian
cancer. P.A. Herzen Journal of Oncology. 2021;10(2):44-49. (In Russ.). https://doi.org/10.17116/0nkolog20211002144

5. Sugarbaker PH. Intraperitoneal chemotherapy and cytoreductive surgery for the prevention and treatment of peritoneal car-
cinomatosis and sarcomatosis. Semin Surg Oncol. 1998;14(3):254-261.
https://doi.org/10.1002/(sici)1098-2388(199804/05)14:3<254::aid-ssu10>3.0.co;2-u

6. Reymond MA, Hu B, Garcia A, Reck T, Kéckerling F, Hess J, et al. Feasibility of therapeutic pneumoperitoneum in a large ani-
mal model using a microvaporisator. Surg Endosc. 2000 Jan;14(1):51-55.

7. Schmid BC, Oehler MK. New perspectives in ovarian cancer treatment. Maturitas. 2014 Feb;77(2):128-136.

8. Nowacki M, Alyami M, Villeneuve L, Mercier F, Hubner M, Willaert W, et al. Multicenter comprehensive methodological and
technical analysis of 832 pressurized intraperitoneal aerosol chemotherapy (PIPAC) interventions performed in 349 patients
for peritoneal carcinomatosis treatment: An international survey study. Eur J Surg Oncol. 2018 Jul;44(7):991-996.
https://doi.org/10.1016/j.ejs0.2018.02.014

9. Teixeira Farinha H, Grass F, Labgaa |, Pache B, Demartines N, Hiibner M. Inflammatory Response and Toxicity After Pressur-
ized IntraPeritoneal Aerosol Chemotherapy. J Cancer. 2018;9(1):13-20. https://doi.org/10.7150/jca.21460

10. Alyami M, Gagniere J, Sgarbura O, Cabelguenne D, Villeneuve L, Pezet D, et al. Multicentric initial experience with the use of
the pressurized intraperitoneal aerosol chemotherapy (PIPAC) in the management of unresectable peritoneal carcinomatosis.
Eur J Surg Oncol. 2017 Nov;43(11):2178-2183. https://doi.org/10.1016/j.ejs0.2017.09.010

11. Hiibner M, Teixeira Farinha H, Grass F, Wolfer A, Mathevet P, Hahnloser D, et al. Feasibility and Safety of Pressurized In-
traperitoneal Aerosol Chemotherapy for Peritoneal Carcinomatosis: A Retrospective Cohort Study. Gastroenterol Res Pract.
2017;2017:6852749. https://doi.org/10.1155/2017/6852749

12. Robella M, Vaira M, De Simone M. Safety and feasibility of pressurized intraperitoneal aerosol chemotherapy (PIPAC) asso-
ciated with systemic chemotherapy: an innovative approach to treat peritoneal carcinomatosis. World J Surg Oncol. 2016 Apr
29;14:128. https://doi.org/10.1186/s12957-016-0892-7

13. Graversen M, Detlefsen S, Bjerregaard JK, Fristrup CW, Pfeiffer P, Mortensen MB. Prospective, single-center implementation
and response evaluation of pressurized intraperitoneal aerosol chemotherapy (PIPAC) for peritoneal metastasis. Ther Adv Med
Oncol. 2018;10:1758835918777036. https://doi.org/10.1177/1758835918777036

50


https://elibrary.ru/troqhl
https://elibrary.ru/sycyoh
https://doi.org/10.1002/(sici)1098-2388(199804/05)14:3<254::aid-ssu10>3.0.co;2-u

l0xHo-Poccuitckuii onkonorunyeckuii xypHan 2023. T. 4, N2 1. C. 43-51

[3acoxoB A. C.=, KocTuH A. A., AcTawos B. J1., Augpeesa M. A, Typues A. B., YckoB A. [l. / IuHamMuyecKas OLeHKa BO3AeACTBUS BHYTPUOPIOLLIHOI adp030/bHON
XMMUOTEPanuM Nog AaB/EHNEM Ha KaHLLepOMaTo3 6pIOLWMHbBI NPU paKe SUYHUKOB (HEeNOCPeACTBEHHbIE Pe3ynbTaTbl)

14. De Simone M, Vaira M, Argenziano M, Berchialla P, Pisacane A, Cinquegrana A, et al. Pressurized Intraperitoneal Aerosol
Chemotherapy (PIPAC) with Oxaliplatin, Cisplatin, and Doxorubicin in Patients with Peritoneal Carcinomatosis: An Open-Label,
Single-Arm, Phase Il Clinical Trial. Biomedicines. 2020 Apr 30;8(5):102. https://doi.org/10.3390/biomedicines8050102

15. Struller F, Horvath P, Solass W, Weinreich FJ, Strumberg D, Kokkalis MK, et al. Pressurized intraperitoneal aerosol chemo-
therapy with low-dose cisplatin and doxorubicin (PIPAC C/D) in patients with gastric cancer and peritoneal metastasis: a phase
Il study. Ther Adv Med Oncol. 2019;11:1758835919846402. https://doi.org/10.1177/1758835919846402

Information about authors:

Aleksei S. Dzasokhovz - Cand. Sci. (Med.), head of department, Moscow Regional Oncological Dispensary, Balashikha, Russian Federation. ORCID:
https://orcid.org/0000-0003-4977-3533, SPIN: 9396-9145, AuthorID: 687196

Andrew A. Kostin - Corresponding Member of RAS, Dr. Sci. (Med.), professor, vice-rector for research, head of the department of urology with
courses in oncology, radiology and andrology of the faculty of continuing medical education, Peoples Friendship University of Russia, Moscow,
Russian Federation; first deputy general director, National Medical Research Radiological Centre of the Ministry of Health of the Russian Federation,
Obninsk, Russian Federation. ORCID: http://orcid.org/0000-0002-0792-6012, SPIN: 8073-0899, AuthorID: 193454, Scopus Author ID: 16175361500

Vladimir L. Astashov - Dr. Sci. (Med.), professor, chief physician, Moscow Regional Oncological Dispensary, Balashikha, Russian Federation. ORCID:
https://orcid.org/0000-0003-1075-3797, SPIN: 2917-3217, AuthorID: 1084592, Scopus Author ID: 6508241054

Marina A. Andreeva - head of the pathology department, Moscow Regional Oncological Dispensary, Balashikha, Russian Federation. ORCID:
https://orcid.org/0000-0002-4863-7655, Scopus Author ID: 57361832600

Artur V. Turiev - MD, oncologist at the oncogynecological department, Moscow Regional Oncological Dispensary, Balashikha, Russian Federation.
ORCID: https://orcid.org/0000-0001-9284-4873, AuthorID: 610061

Anton D. Uskov - MD, oncologist at the oncogynecological department, Moscow Regional Oncological Dispensary, Balashikha, Russian Federation.
ORCID: https://orcid.org/0000-0002-0179-555X

Contribution of the authors:

Dzasokhov A. S. - development of the research concept, implementation of the surgical stage of work, formation and maintenance of the database,
processing of the material, writing the source text, final conclusions, revision of the text, final conclusions;

Kostin A. A. - research idea, scientific guidance, research concept, methodology development;

Astashov V. L. - scientific management, research concept, methodology development, organizational and administrative activities;

Andreev M. A. - morphological examination of postoperative material;

Turiev A. V. - data collection, assistance in operations, calculation of cytostatic doses, setting up and injectors for insufflation of chemotherapy drugs;
Uskov A. D. - data collection, assistance in operations, calculation of cytostatic doses, setting up and injectors for insufflation of chemotherapy drugs.

51



