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Aim: to analyse and systematise available literature data on the diagnosis and treatment of patients with locally ad-
vanced colon cancer with peritoneal carcinomatosis.

Key points. Even the obvious and rapid progress in the development of surgical and medicinal methods of treating
patients with locally advanced colon cancer does not yet guarantee a complete cure. From 4 to 7 % of patients af-
ter radical resection report the progression of the disease — peritoneal carcinomatosis. The proportion of patients
with isolated peritoneal lesions is about 2 %. This percentage of detection of peritoneal carcinomatosis at an early
stage is directly related to the insufficient effectiveness of diagnostic methods, both laboratory and instrumental.
To date, surgeons have accumulated quite a wealth of experience in performing diagnostic operations. Laparos-
copy is a minimally invasive diagnostic tool and plays an important role in assessing the degree of dissemination,
as it allows detailed visualization of the peritoneal surface, performing abdominal biopsies/flushes, and calculating
the peritoneal carcinomatosis index (PCl).

The issue of early diagnosis of isolated peritoneal carcinomatosis is still relevant. and one of the most accurate meth-
ods of diagnosing small-focal peritoneal carcinomatosis is a repeated diagnostic operation (second look). Given
the direct relationship between the severity of peritoneal spread and survival, it can be assumed that early detection
of peritoneal carcinomatosis will increase the proportion of patients suitable for radical treatment and improve sur-
vival. To date, a sufficient number of studies have been conducted comparing the immediate and long-term results
of treating patients with colorectal cancer using various combinations of cytoreductive surgery with/without hyper-
thermic intraperitoneal chemotherapy and/or systemic chemotherapy.

Conclusion. Evaluation of the current results of the randomized clinical trials in patients with peritoneal carcinoma-
tosis of colon origin, treated with chemotherapy and in combination with targeted therapy, show fairly good results
in overall and relapse-free survival.
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NepuToHeanbHbIN KaHLEPOMATO3 Yy 00JIbHbIX MECTHOPACNPOCTPAHEHHbIM PaKOM

TOJICTOM KULLKKU: 0030p nutepartypbl

C.10. Tpuwenkos*, O.B. JleeuHa, B.M. HekoBarnb, B.B. BanabaH, IN.B. LlapbkoB
®raA0Y BO «[lepsbiti MockoBCkuii rocyaapCTBEHHbI MEANLMHCKUE yHuBepcuTeT uMm. Y.M. CeveHoBa» MuHucTepcTaa
3apaBooxpaHeHns Poccurickoi denepaummn (CevyeHoBCkuii YHuBepcuteT), MockBa, Poccurickas Penepadms

Llenb: NnpencraBnTb CUCTEMATU3MPOBAHHbIV aHaM3 AaHHbIX MyBavKaLmii 0 METOAAX ANarHOCTUKN 1 NIeHeHns 60bHbIX
MECTHOPACMNPOCTPaHEHHLIM PAKOM TOJICTOM KULLKM C NEPUTOHEASTbHLIM KaHLLEPOMAaTO30M.

OCHOBHbIE MOJIOXKEHUA. [laxe O4YEBMOHBLIA N CTPEMUTENbHBIA NPOrPECC XMPYPrUYeCKMX U JIEKAPCTBEHHbIX METO-
[OB Jie4eHnst 60JIbHbIX MECTHOPACTPOCTPAHEHHBIM PAKOM TOJICTOM KULLIKW MOKa HE rapaHTUPYET MOJIHOrO U3JIEHEHWS.
OT 4 0o 7 % 60nbHbIX NOCE PaAMKabHOM PE3EKLMM OTMEHAIOT NPOrPecCcnpoBaHmne 3ab60sieBaHNSA — NePUTOHEeasIbHbIN

KaHuepomaTos. [1o5s naumMeHToB C N30JIMPOBaHHLIM MOPaXXeHeM OPIOLLNHBI COCTaBNSIET nopsiaka 2 % — Takol npo-
LIEHT BbISIBJIEHNSA NEPUTOHEAJIbHOIO KaHLLEPOMAaTo3a Ha PaHHEN CTafMW HANpPsiMyto CBA3aH C HELOCTAaTO4HOM 3P dEKTMB-
HOCTbIO ANArHOCTUYECKNX METOAO0B, Kak TabopaTopHbIX, Tak M MHCTPYMEHTasbHbIX. Ha CeroaHsLLHMIA AEHb XMpypramu

HakornieH 6oraTbliii ONbIT NPOBEAEHVS ANArHOCTUYECKNX Ornepaumii. JlanapocKonus SBASETCH MUHN-VUHBA3MBHbLIM Ava-
FHOCTUYECKUM UHCTPYMEHTOM 1 UTPAET BAXKHYIO POJIb B OLIEHKE CTEMNEHU ANCCEMNHALINN, MOCKOJIbKY MO3BONAET AeTallb-
HO BU3yann3npoBaTb NOBEPXHOCTb OPIOLLIVHBI, BbINMOHUTL OMOMNCUI0/CMbIBLI OPIOLLHOM MOMIOCTY, a Takke NoACUMTaTb

VHOEKC NEPUTOHEANbHOMO KaHLepomaToaa (peritoneal carcinomatosis index, PCI).
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Bonpoc paHHen anarHOCTUKN U30JIMPOBAHHOIO NEPUTOHEAIbHOMO KaHLLepoMaTo3a No-npexHeMy aktyaneH. N oa-
HUM U3 TOYHbIX METOLOB AMArHOCTUKM MENKOOYaroBOoro NepmuToHeanbHOro KaHUuepomMarTo3a ABJsSeTCcs NoBTOpHast
avarHoctunydeckas onepaums («second look»). YuuTbiBag npsmMyto CBSI3b MeXAy CTErNeHbIO TSXECTU NepuToHeasb-
HOrO PacnpoOCTPaHEHUss N BbIKMBAEMOCTbIO, MOXHO MPEANOSIOXNTb, YTO BbISIBJIEHVME MNEPUTOHEANIbHOro KaHue-
pomMaro3a Ha paHHer CTaguu YBENNYUT OO0 NAUMEHTOB, NOAXOOAWMX AN PAANKANLHOIO JIEYEHUS, U YyyLLInT
BbKMBAEMOCTb. K HAcTosALWEMY MOMEHTY NMPOBELEHO AO0CTATO4YHOE KOJIMYECTBO UCCEN0BaHUN, CPABHUBAKOLLMX
HEMOCPEACTBEHHbIE N OTAANIEHHbIE PE3YNbTaTbl Ie4eHUs 6ONbHbIX KOIOPEKTANIbHBIM PAKOM C MPUMEHEHMEM pa3-
JINYHBIX KOMOVHALMA LINTOPEAYKTUBHOMN XMPYPruv C rmnepTepMUYECKor MHTPanepuTOHeabHOM XMMUOoTeEpPanmnei
1 6e3 TakoBOW U/UNN CUCTEMHOW XUMMOTEPANUN.

3aknuyeHue. AHaNN3 Pe3ynbTaToB KPYMHbIX PAHOOMU3NPOBAHHBLIX NCCNEA0BAHUNI Y NALUVMEHTOB C KOMOPEKTasb-
HbIM PAKOM, OCJ/TIOXXHEHHbLIM NMEPUTOHEANbHBIM KAHLLEPOMATO30M, C MPUMEHEHMEM XUMMOTEPanuu 1 B KOMOMHaLUKU
C TapreTHOM Tepanunen NnokasbiBaeT XOPOLLMe Pe3ynbTaTthl 00LLen 1 6e3peLnaBHON BEDKMBAEMOCTU.

KnioueBble cnoBa: nepuToHeasbHbI KAHLEPOMATO3, pak TONCTor kuwkn, HIPEC, LuMTopenykTMBHas Xnpyprus,
XUMuoTepanua, MHOEKC KaHLepomaTosa

KoH)NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ans untupoeanusa: TpueHkos C.10., JleeuHa O.B., Hekosanb B.M., banabaH B.B., Llapbkos 1.B. NepuToHeanbHbI KaHuepoma-
TO3 Yy 60JIbHbIX MECTHOPACMPOCTPAHEHHBIM PAKOM TOJICTOM KULLKN: 0630p NuTepaTypbl. POCCUIACKINI XypHaNn raCTpoO3HTEPOIOrM,

renatonoruu, kononpokronorun. 2025;35(3):21-32. https://doi.org/10.22416/1382-4376-2025-35-3-21-32

Introduction

According to WHO data, colorectal cancer
ranks fourth in global incidence and third in
global mortality [1]. Despite significant progress
in surgical and pharmacological treatments, dis-
ease progression — peritoneal carcinomatosis —
is diagnosed in 4—7 % of cases even after radi-
cal resection [2, 3]. To fully assess the extent of
peritoneal involvement, diagnostic laparotomy/
laparoscopy is performed, and the Peritoneal
Cancer Index (PCI), developed by P. Jacquet
and P.H. Sugarbaker, is calculated. This index
divides the abdominal cavity and pelvis into n re-
gions.

Adequate assessment of peritoneal involve-
ment requires meticulous adhesiolysis (if adhe-
sions are present). The presence and size of le-
sions are evaluated: no lesions — LS0; lesions up
to 0.5 cm — LS1; lesions up to 5.0 cm — LS2;
lesions over 5 cm — LS3. If lesions coalesce,
forming a continuous peritoneal lesion extending
from the abdominal cavity into the pelvis, it is
classified as LS3. Radiologists also use this index
when calculating clinical PCI [4].

Analysis of data from patients participating
in randomized prospective studies on metastatic
colon cancer treatment outcomes (ARCAD data-
base) revealed that peritoneal carcinomatosis oc-
curs in 13 % of patients, with isolated peritoneal
involvement found in only 1.8 % of cases [5].
J. Franko et al. determined that isolated perito-
neal carcinomatosis is characterized not only by
the presence of BRAF gene mutation (18 % vs.
9 %) and female sex (46 % vs. 37 %), but also
by the primary tumor location in the proximal
colon (38 % vs. 16 %), metachronous metastasis

(67 % vs. 34 %), and poor performance status at
the time of metastatic diagnosis (11 % vs. 5 %),
compared to metastases in other organs [5].

According to Y. Klaver et al., peritoneal dis-
semination is a poor prognostic factor: the median
survival of such patients without appropriate treat-
ment is only about 5 months, while with systemic
chemotherapy based on 5-fluorouracil and leucovo-
rin, it ranges from 5.2 to 12.6 months [6].

Russian clinical guidelines stipulate adju-
vant chemotherapy for patients with pT4-NO or
pT1-3N* cancer, as well as for patients with co-
lon cancer pT3NOMO in the presence of negative
prognostic factors, namely:

- surgery performed under conditions of bowel
obstruction or peritonitis;

- surgery with inadequate lymph node dissec-
tion (< 12 lymph nodes removed);

- poorly differentiated tumor;

- lymphovascular/perineural invasion;

- tumor budding;

- postoperative  carcinoembryonic
> 2.35 ng/mL (level of evidence — C).

Adjuvant chemotherapy with the XELOX reg-
imen for 3 months or FOLFOX for 6 months
is prescribed for colon cancer pT4NOMO, regard-
less of microsatellite instability status. The same
treatment regimen applies to pT1-3N+MO0 cancer.
Upon completion of the course, a follow-up ex-
amination is performed. In case of disease pro-
gression and isolated peritoneal metastases, the
possibility of peritoneal metastasectomy should
be considered after achieving remission following
2—6 months of systemic therapy [7]. A similar ad-
juvant chemotherapy regimen is described in the

antigen
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RUSCO 2023 guidelines [8]. But is everything
really so clear-cut from a practical standpoint?

Non-invasive diagnosis of peritoneal
carcinomatosis

The proportion of patients with isolated peri-
toneal involvement is approximately 2 %. The
low detection rate of peritoneal carcinomatosis at
an early stage is due to the insufficient effective-
ness of diagnostic methods, both laboratory and
instrumental [9]. According to C. Dromain et al.,
the sensitivity of computed tomography for de-
tecting peritoneal metastases ranges from 60 to
79 %, but falls below 30 % if the size of perito-
neal lesions is less than 5 mm [9]. Consequently,
peritoneal carcinomatosis is often detected at a
late stage, when peritoneal metastasectomy —
cytoreductive surgery or optimal cytoreduction —
is feasible as a first step in only 20—25 % of pa-
tients [10].

Results of a meta-analysis by A. Laghi et al.,
which included 22 studies and 954 patients,
showed that the diagnostic accuracy for perito-
neal carcinomatosis was 83 %. The authors’ com-
parative analysis of computed tomography and
positron emission tomography did not reveal fun-
damentally significant differences between the
methods in detecting peritoneal carcinomatosis.
However, the sensitivity and specificity of posi-
tron emission tomography were higher than those
of conventional computed tomography — 82 and
93 % vs. 66 and 77 %, respectively. A correlation
was also noted between the levels of the clinical
peritoneal cancer index (C-PCI) and the surgical
one (S-PCI). Nevertheless, computed tomogra-
phy underestimation of the extent of peritone-
al metastasis is reported at 12—33 % [11]. An
evaluation of the effectiveness of magnetic reso-
nance imaging, based on the study by Y. Satoh
et al., showed that the sensitivity of positron
emission tomography (89 %) was higher than
that of magnetic resonance imaging (56 %) and
computed tomography (76 %). The sensitivity of
diffusion-weighted magnetic resonance imaging
(DWI-MRI) was comparable to that of positron
emission tomography — 84 % [12]. Thus, com-
puted tomography undoubtedly offers advantages
over other imaging methods in diagnosing peri-
toneal carcinomatosis, yet it demonstrates low
sensitivity for detecting isolated peritoneal car-
cinomatosis.

Invasive diagnostic methods for peritoneal
carcinomatosis

The issue of early diagnosis of isolated peri-
toneal carcinomatosis remains relevant today.

One method for diagnosing small-focus perito-
neal carcinomatosis is a second-look diagnostic
surgery. This concept was first described by
W.O. Griffen Jr. et al. in 1948 and was based
on performing repeat diagnostic surgeries in pa-
tients with a high risk of recurrence or peritoneal
dissemination despite radical surgery for the pri-
mary tumor [13].

Today, the world has accumulated quite a
wealth of experience in the use of diagnostic op-
erations. Diagnostic laparoscopy is a minimally
invasive diagnostic tool and plays a crucial role
in detecting and assessing peritoneal carcinoma-
tosis progression, as it allows detailed visualiza-
tion of the peritoneal surface, performance of
biopsies/peritoneal washings, and calculation of
the PCI. Nevertheless, results from the multi-
center prospective study by I. Thomassen et al.,
involving 6687 patients, showed that during pri-
mary tumor surgeries performed laparoscopical-
ly, peritoneal carcinomatosis was diagnosed less
frequently than with traditional open surgery.
Peritoneal carcinomatosis was diagnosed in 1.4 %
of patients undergoing laparoscopic resection, in
5.0 % undergoing open surgery, and in 3.3 % re-
quiring conversion (p < 0.001) [14].

Methods for imaging during minimally inva-
sive diagnostics continue to be refined. French
researchers led by H. Najah in 2017 evaluated
the effectiveness of chromoendoscopy (Fujinon
Intelligent Chromo Endoscopy, FICE) in 13 pa-
tients with peritoneal carcinomatosis confirmed by
computed tomography. The researchers identified
the optimal setting (channel 2 out of 9 possible)
for detailed visualization of peritoneal vascular
architecture (p < 0.001), differentiation between
adjacent organs (p < 0.001), and detection of
peritoneal carcinomatosis (p < 0.001) [15].

E. Lieto et al. in their study demonstrated
the effectiveness of intraoperative visualization
using Indocyanine Green Fluorescence Imaging
(ICG-FI), which increased the sensitivity of the
method from 72.4 % (when using traditional
diagnostic procedures) to 96.9 % (when using
ICG-FI). The PCI also increased (from 7 to
10) with a reported specificity of 60—100 %
(p = 0.027). This technique proved less effective
for mucinous tumors, though [16].

The study by N.J. Harlaar et al. pioneered
the use of a tumor-targeted molecular fluores-
cent agent (bevacizumab conjugated with the
near-infrared dye IRDye800CW, which binds to
VEGF-A). Results showed 100 % sensitivity and
specificity up to 54 % [17].

According to results from the study by
J. Segelman et al. involving 11,124 patients,
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peritoneal metastases were detected in 8.3 % of
patients, with metachronous peritoneal carcino-
matosis diagnosed in 4.3 % of cases. Multivariate
analysis identified independent predictors of
metachronous peritoneal carcinomatosis:

- tumor location in the right colon (OR = 1.77;
95% CI: 1.31-2.39; p = 0.002);

- pT4 tumors (OR =9.98; 95% CI: 3.10—32.11;
p < 0.001 for T4);

- N* status with pathological examination of
fewer than 12 lymph nodes (OR = 7.41; 95% CI:
4.78—11.51; p < 0.001):

- tumor perforation (OR =
1.66—2.69; p < 0.001);

- non-radical removal of the primary tumor
(OR = 2.75; 95% CI: 2.10-3.61; p < 0.001).

The study also noted that patients over
70 years old had a reduced risk of metachronous
peritoneal carcinomatosis (OR = 0.69; 95% CI:
0.55—0.87; p = 0.003) [18].

The study by V.P. Bastiaenen et al. deserves
special attention, focusing on patients with colon
cancer types pT4aNOMO and pT4bNOMO. The
scientists compared the incidence of peritoneal
carcinomatosis in colorectal cancer after surgical
treatment. The study included 665 individuals
with pT4a and 187 with pT4b tumors of various
locations. The median follow-up was 38 months
(interquartile range — 23—60). The 5-year cu-
mulative incidence of peritoneal metastases was
24.7 and 12.2 % for pT4a and pT4b categories,
respectively (p = 0.005). Independent predictors
of metachronous peritoneal carcinomatosis were:
female sex; tumor location in the right colon;
peritumoral abscess; pT4a resection, pN2, R1 re-
section; presence of signet ring cells; postoper-
ative infectious complications. Local recurrence
rates during the same period were identical for
pT4a and pT4b cancer (14 %; p = 0.138). Distant
metastases occurred in 35 and 28 % of the pT4a
and pT4b groups, respectively (p = 0.138). Five-
year recurrence-free survival and overall survival
were 54 % vs. 62 % (p = 0.095) and 63 % vs. 68 %
(p = 0.148) for pT4a and pT4b patients, respec-
tively. Thus, it was proven that patients with
pT4a colon cancer have a higher risk of meta-
chronous peritoneal carcinomatosis than patients
with pT4b. The authors’ observation regarding
the importance of this finding for early peritone-
al carcinomatosis detection, which could in turn
change adjuvant treatment strategy, is notewor-
thy [19].

The multicenter randomized COLOPEC trial,
initiated by the group of Dutch scientists, in-
cluded patients after surgical treatment for colon

2.11; 95% CI:

cancer who had a high risk of peritoneal metasta-
sis spread (T4N0-2MO0 or bowel wall perforation).
After surgery, 204 patients were divided into two
groups: those who received adjuvant hyperther-
mic intraperitoneal chemotherapy (HIPEC) and
those who did not. The primary endpoint was the
incidence of peritoneal metastases. To monitor
peritoneal carcinomatosis development, delayed
diagnostic laparoscopy was performed 18 months
after surgical removal of the primary tumor. The
statistical hypothesis assumed that in the group
receiving intraperitoneal chemotherapy, the in-
cidence of peritoneal carcinomatosis would de-
crease from 25 to 10 %.

Interim results published in 2019 showed no
difference between the groups in peritoneal me-
tastasis incidence or survival until metastasis
development (HR = 0.86; 95% CI: 0.51—1.54).
The authors concluded that routine use of ad-
juvant HIPEC does not improve long-term out-
comes in patients with pT4 cancer and/or tumor
perforation. However, a significant finding was
the diagnosis of peritoneal carcinomatosis within
nearly two years of follow-up in 21 % of patients,
warranting continued research in this direction
[20]. By the end of 2023, researchers published
the 5-year overall and recurrence-free survival
rates. Five-year overall survival for patients re-
ceiving combination of systemic chemotherapy
and HIPEC (adjuvant chemotherapy + hyper-
thermic intraperitoneal chemotherapy) followed
by adjuvant systemic chemotherapy and patients
receiving systemic chemotherapy alone were vir-
tually identical (69.6 % vs. 70.9 %; p = 0.569).
Recurrence-free survival in the group receiving
adjuvant chemotherapy with hyperthermic intra-
peritoneal chemotherapy was 63.9 %, compared
to 63.2 % in the systemic chemotherapy group,
with no significant difference found [21].

In 2019, the protocol for the COLOPEC 2 tri-
al was published — the authors decided to focus
on early detection of isolated peritoneal carcino-
matosis. The aim of this study is to determine
the effectiveness of “second-look” surgery and
the additional effectiveness of “third-look” sur-
gery after a negative “second-look” in detecting
localized peritoneal carcinomatosis in patients af-
ter completion of primary treatment for pT4NO-
2MO colon cancer. The study plans to include
389 patients. At 6 and 9 months after primary
tumor removal, patients will undergo computed
tomography, followed by diagnostic laparoscopy
no earlier than 1 month later. It is anticipated
that peritoneal carcinomatosis will be detected in
10 % of patients; the remaining patients will be
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randomized into two groups: the investigational
group will undergo another diagnostic laparosco-
py at 18 months, no earlier than 1 month after
computed tomography. Patients in the second
group will undergo computed tomography only.
The researchers hypothesize that “second-look”
diagnostic laparoscopy will detect focal perito-
neal carcinomatosis in 10 % of patients, and in
cases with a negative result, “third-look” diag-
nostic laparoscopy will detect peritoneal carcino-
matosis in an additional 10 % compared to rou-
tine follow-up methods for this patient category.
Given the direct correlation between the severity
of peritoneal disease and survival, it can be as-
sumed that detecting peritoneal carcinomatosis
at an early stage will increase the proportion of
patients suitable for radical treatment and subse-
quently improve survival [22].

Undoubtedly, diagnostic laparoscopy com-
bined with various imaging methods offers ad-
vantages over radiological diagnostics and rep-
resents one of the most promising approaches
for detecting isolated peritoneal carcinomatosis.
Importantly, careful patient selection for diag-
nostic laparoscopy is crucial. This requires clear
definition of risk factors for peritoneal carcino-
matosis development, which should subsequently
serve as criteria for patient selection.

Cytoreductive surgery and intraperitoneal
chemotherapy as treatment methods
for patients with peritoneal metastases

The topic of cytoreductive surgery as a meth-
od for local control of peritoneal carcinomato-
sis cannot be overlooked. It is performed either
alone or in combination with hyperthermic in-
traperitoneal chemotherapy (HIPEC). The safety
and efficacy of this approach in routine practice
remain controversial to this day.

For instance, results from a multicenter study
by D. Elias et al. involving 523 patients showed
that using cytoreductive surgery combined with
HIPEC achieved a 3-year survival rate of 41 %
and a 5>-year survival rate of 27 %. Multivariate
analysis identified favorable prognostic factors:
initially low PCI, absence of lymph node involve-
ment, administration of adjuvant chemotherapy,
and achievement of CC-0 cytoreduction. Notably,
median survival increased to 32.5 months with
complete CC-0 cytoreduction, compared to
18 months with suboptimal cytoreduction [23].
However, contradictions exist — results from
other studies indicate that this approach does not
increase survival or reduce the rate of peritoneal
carcinomatosis progression.

A multicenter randomized phase 3 study by
D. Goere et al. assessed the need for repeat “sec-
ond-look” laparotomy with HIPEC after com-
pleting adjuvant chemotherapy. It included
150 patients at high risk for peritoneal carcino-
matosis development. All patients underwent
radical surgical treatment followed by adjuvant
chemotherapy with oxaliplatin and fluoropyrimi-
dines, with or without targeted therapy. Patients
without disease progression on computed tomog-
raphy and with normal tumor marker levels were
randomized to either observation or laparotomy
with HIPEC. In the surgery group (n = 71),
peritoneal metastases were detected in 52.1 %
of patients, with a mean PCI of 4 (interquartile
range — 0—26). HIPEC with oxaliplatin was
performed in 92 % of this group. Grade 3—4 post-
operative complications (according to Clavien —
Dindo classification) occurred in 41 % of patients.
Three-year recurrence-free survival was 51 % in
the control group vs. 44 % in the HIPEC group
(p = 0.75); three-year overall survival was 80 %
vs. 79 % (p = 0.63); and the rate of peritoneal
involvement was 32 % vs. 33 % (p = 0.67) [24].

The authors of the multicenter randomized
phase 3 PRODIGE 7 trial favor cytoreductive
surgery without HIPEC. The study included
265 patients with colorectal cancer and confirmed
peritoneal carcinomatosis (PCI < 25). After ran-
domization, 133 patients (Group 1) underwent cy-
toreductive surgery in combination with HIPEC
(oxaliplatin) and 132 underwent cytoreductive
surgery alone (Group 2). Optimal cytoreduction
(CC-0) was achieved in 89 % of Group 1 and 92 %
of Group 2 (p = 0.54). Statistically significant
differences were observed in operation duration
(median — 365 minutes in Group 1 vs. 300 min-
utes in Group 2; p = 0.00010) and hospital stay
(18 days vs. 13 days; p = 0.0010). No signifi-
cant difference was found in early postoperative
complications (within 1—30 days; 42 % vs. 32 %;
p = 0.083). However, the rate of late postop-
erative complications (within 31—60 days) was
higher in the group receiving combination “cy-
toreductive surgery + HIPEC” than in the
group with application of cytoreductive surgery
alone (26 % vs. 15 %; p = 0.035). Median fol-
low-up was 63.8 months (interquartile range —
53.0—77.1). Median overall survival was
41.7 months (95% CI: 36.2—53.8) in the “cytore-
ductive surgery + HIPEC” group and 41 months
(95% CI: 35.1—49.7) in the cytoreductive sur-
gery group (HR = 1.00; 95.37 % CI: 0.63—1.58;
p = 0.99). According to the authors, given the
lack of overall survival benefit from adding
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HIPEC to cytoreductive surgery and the higher
rate of late postoperative complications with this
combination, cytoreductive surgery alone should
be considered the cornerstone of treatment for
colorectal cancer patients with peritoneal carci-
nomatosis [25].

Cytoreductive surgery and systemic

chemotherapy

To date, a sufficient number of studies have
been conducted comparing the immediate and
long-term outcomes of treating colorectal cancer
patients using various combinations of cytoreduc-
tive surgery with/without intraperitoneal che-
motherapy and/or systemic chemotherapy.

In our view, the authors of 4 studies included
in the meta-analysis by R. Mirnezami et al. chose
the most aggressive combination. The meta-anal-
ysis used data from 342 patients with confirmed
peritoneal carcinomatosis. One group (187 pa-
tients) underwent cytoreductive surgery combined
with intraperitoneal chemotherapy, while the re-
maining 155 participants received only systemic
chemotherapy. According to the study, the two-
year survival rate in the first group (cytoreduc-
tive surgery + intraperitoneal chemotherapy) was
61.75 %, compared to 34.5 % in the group receiv-
ing only systemic therapy (OR = 2.78; 95% CI:
1.72—4.51; p = 0.001). Similarly, five-year sur-
vival was higher in the cytoreductive surgery
group (31 % vs. 8.25 %; OR = 4.07; 95% CI:
2.17—7.64; p = 0.001) [26]. The authors found
that survival significantly correlated with the
completeness of cytoreduction: 5-year survival
was 45 %, 8 %, and 0 % in patients undergoing
R1 (complete macroscopic tumor removal), R2a
(residual tumor nodules < 2.5 mm thick), and
R2b resection (residual tumor nodules > 2.5 mm
thick), respectively.

Results from one such study demonstrat-
ed the advantage of cytoreductive surgery over
systemic chemotherapy. This meta-analysis in-
cluded 20 studies, pooling data from 3137 col-
orectal cancer patients diagnosed with resect-
able peritoneal and liver metastases. According
to M.C.E. Polderdijk et al., the median overall
survival for these patients undergoing cytoreduc-
tive surgery was 26.4 months (95% CI: 22.4—30.4),
with overall 3-year and 5-year survival rates of
34 and 25 %, respectively. In patients with iso-
lated peritoneal involvement, the postoperative
complication rate was lower (22 %) than in the
group with both liver and parietal peritoneal
metastases (40 %), a statistically significant dif-
ference (p = 0.0014). However, mortality rates
and reoperation rates did not differ significantly

(p = 0.2744). The authors conclude that com-
bined surgery for peritoneal and synchronous liv-
er metastases is an acceptable approach and leads
to improved survival compared to systemic thera-
py administered upon progression [27].

Results of a retrospective analysis conducted
by D.J. Repullo et al. in Belgium between 2008
and 2017 demonstrated the advantage of using
cytoreductive surgery combined with intraperi-
toneal chemotherapy in patients with colorec-
tal peritoneal metastases. The study included
125 patients with peritoneal carcinomatosis: in
Group 1 (n = 67), cytoreductive surgery with
intraperitoneal chemotherapy in combination
with intraoperative systemic chemotherapy was
performed, and in Group 2 (n = 56), only cy-
toreductive surgery with intraperitoneal chemo-
therapy was performed. Median follow-up was
54 + 5 months. Overall survival at 1, 3, and
5 years in Group 1 was 98, 59 and 35 % compared
to 97, 77, and 56 % in Group 2 (HR = 1.46;
95% CI: 0.87—2.47; p = 0.155). The 1-, 3-, and
S-year recurrence-free survival in Group 1 was
47, 13 and 6 % compared to 58, 29 and 26 %
in Group 2, respectively (HR = 1.22; 95% CI:
0.78—1.92; p = 0.376) [28].

The role of systemic drug therapy

At this stage, oncologists face a challenging task
— stabilizing and achieving maximum possible
regression of peritoneal carcinomatosis, assessed
as a reduction in the PCI level. Accomplishing
this task, in turn, will enable the implementa-
tion of surgical treatment methods and, conse-
quently, improve overall survival. According
to results from a meta-analysis conducted by
R. Marques et al., which included 8 randomized
studies with a total of 1772 patients, the use of
the FOLFOXIRI regimen led to an increase in
the objective response rate (objective response
rate — 60.6 % vs. 47.6 %; complete response —
7.3 % vs. 4.1 % with FOLFOX/FOLFIRI). The
authors concluded that using the FOLFOXIRI
regimen increased the rate of cytoreductive sur-
geries achieving complete cytoreduction (CC-0)
(18.2 % vs. 8.7 %; p = 0.03) [29].

Unresectable metastatic disease

The situation is considerably more complex
for treating unresectable metastatic colorectal
cancer and patients with negative mutational
status. However, administering systemic che-
motherapy while considering the location of the
primary tumor relative to the colon, along with
assessing mutational status, contributes to im-
proved overall survival when the most effective
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Table 1. Clinical studies on the treatment of patients using various combinations of cytoreductive
surgery, hyperthermic intraperitoneal chemotherapy and systemic chemotherapy

Tabauua 1. Knunnveckue MCCIeJ0BaHUS 10 JIeYeHUIO OOJBHBIX C MIPUMEHEHNEM Pa3nyHbIX KOMOH-
HAIMH 1UTOPEYKTUBHON XUPYPrUH, THIEPTEPMUYECKON BHYTPHOPIOIIHON XMUMHOTEPANUN U CHCTEMHOIT

XUMHOTEPAIINN
Postl(.)per'atlve 3- /5-year overall dl}— / 5-year
Treatment complications / survival rate, % fosit L
Author, year : mortality, % RAC survival rate, %
n regimen 3-/5-21emnas
Aemop, 200 C Ilocaeonepavuonnsie 3-/5-1emnaa
xema aeuenust obwas
ocaoxnenus / eviKuGaeMoCD, % 6e3peuuduenas
aemaavnocmos, % > 70 | gpxusaemocmo, %
D. Elias et al., CRS + HIPEC
2010 [23] 523 IIPX + HIPEC 31/3.3 —/27 —/10
aCT / aXT
EGZ(C)}?SZG] chial 150 | + «second look» 41/0 79/— 44/ —
+ HIPEC
; CRS vs.
F. Quénet et al., CRS + HIPEC 42/2 —/39 —/14.8
2017 [25] 265 1IPX vs vS. vS. vS.
(PRODIGE 7) [IPX + HIPEC 32/3 —/29 —/13.1
CRS + HIPEC
R. Mirnezami et al., 349 vs. CT 7\275/7 61';7]2/31 _V/S_
2014 [26] I[PX + HIPEC ; : i
vs. XT 8/6 34.5/8.25 =/=
M.C.E. Polderdijk CRS + HIPEC
et al., 2022 [27] 3137 IIPX + HIPEC 39.9/5.3 14.4/— 33.9/24.6
nCT + CRS
+ HIPEC
vs. CRS +
J. Repullo et al., 137 HIPEC 81'1\293'2 527/535 135/6
2021 [28] uXT + I[PX y : :
+ HIPEC 1/1 77/56 20/26
vs. I[PX +
HIPEC
Note: CRS — cytoreductive surgery; HIPEC — hyperthermic intraperitoneal chemotherapy; CT — chemotherapy; aCT —
adjuvant chemotherapy; nCT — neoadjuvant chemotherapy; “second look” — repeat diagnostic surgery.
IIpumeuanue: [[PX — wyumopedyxmuenas xupypeus; HIPEC — zunepmepmuueckas Guympubpiownas Xumuomepanus;
XT — xumuomepanus;, aXT — adsioeanmmnas xumuomepanus; nXT — neoadsiosanmnas xumuomepanus; <second looks —

nosmopHas Juaznocmuueckas onepavusi.

systemic chemotherapy regimen is selected. This
is supported by data from several studies. The
authors of the multicenter phase III random-
ized TRIBE study report that superior progres-
sion-free survival (23.7 months vs. 31 months;
p = 0.010) and overall survival were achieved
with “FOLFOXIRI + bevacizumab” therapy
only in patients with primary tumors located
in the right colon. For right-sided tumors, the
FOLFOXIRI regimen without bevacizumab was
effective regardless of mutational status [30].
The work by J. Holch et al., which pooled
results from 13 randomized clinical trials, mer-
its attention. A meta-analysis of the PRIME
and CRYSTAL studies shows that primary tu-
mor location is a prognostic factor for improved
survival when using anti-EGFR (epidermal
growth factor receptor) antibody targeted ther-
apy combined with standard chemotherapy in
patients with RAS wild-type tumors (overall

survival, hazardratioforleft-sided location — 0.69;
95% CI: 0.58—0.83; p < 0.0001; hazard ratio for
right-sided location — 0.96; 95% CI: 0.68—1.35;
p = 0.802).

A meta-analysis of the FIRE-3/AIO KRKO0306,
CALGB/SWOG 80405, and PEAK studies
showed that patients with left-sided RAS wild-
type tumors had increased overall survival when
treated with anti-EGFR targeted therapy com-
pared to anti-VEGF (vascular endothelial growth
factor) targeted therapy (HR = 0.71; 95% CI:
0.58—0.85; p = 0.0003). For right-sided tumors,
the use of bevacizumab was numerically associ-
ated with longer survival (HR = 1.3; 95% CI:
0.97—1.74; p = 0.081). This meta-analysis demon-
strates that primary tumor location has prognos-
tic significance in metastatic colorectal cancer.
Furthermore, it confirms the conclusion that an-
ti-EGFR antibody therapy should be used for pa-
tients with left-sided RAS wild-type metastatic
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colorectal cancer. For right-sided metastatic
colorectal cancer, chemotherapy combined with
bevacizumab is also a treatment option; howev-
er, in the researchers’ opinion, the most effective
option for this patient category remains to be
determined [10].

A. Avallone et al. presented results from the
randomized phase II IMPROVE trial, based on

untreated RAS/BRAF wild-type metastatic col-
orectal cancer. They compared the efficacy of
continuous “FOLFIRI + panitumumab” treat-
ment until progression vs. administering the
same regimen for 8 cycles followed by a treat-
ment-free interval until progression, after which
another 8 cycles were administered until progres-
sion occurred. The primary endpoint was 1-year

data from patients with unresectable, previously

progression-free

survival.

Patients

received

Table 2. Clinical trials for the treatment of patients with unresectable metastatic colorectal cancer
Ta6auua 2. Kiunnueckie UCCIEI0BAHUS 110 JIEYEHUIO OOJIbHBIX C HEPe3eKTaOebHbIM MeTacTaThnye-
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“FOLFIRI + panitumumab” treatment contin-
uously (Group A, 69 patients) or intermit-
tently (Group B, 67 patients). With a median
follow-up of 28 months (interquartile range —
21—37 months), median progression-free sur-
vival was 11.4 months (95% CI: 9.1—13.7) in
Group A and 18.1 months (95% CI: 6.8—29.3)
in Group B. Median progression-free survival
for left-sided colon tumors was 11.7 months
(95% CI: 9.1-14.3) in Group A and
23.9 months (95% CI: 15.0—32.9) in Group B,
compared to 10.7 months (95% CI: 7.3—14.1)
and 7.9 months (95% CI: 5.7—10.1) for right-sid-
ed tumors. Overall survival was 31.0 months
(95% CI: 24.7—37.2) in Group A and 32.2 months
(95% CI: 23.6—40.8) in Group B [31].

Thus, administering 8 cycles of first-line with
“FOLFIRI + panitumumab” systemic chemother-
apy followed by chemotherapy holidays, repeat-
ed upon progression, improved progression-free
survival compared to treatment with “FOLFIRI
+ panitumumab” scheme until progression [31].

Conclusion

Computed tomography demonstrates the high-
est sensitivity compared to other non-invasive
diagnostic methods for peritoneal carcinomatosis.
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