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Abstract

Results of intraoperative photodynamic therapy (IOPDT) in patients with gastric cancer are represented in the article. The study included 240
patients with gastric cancer stage II-1IV (T3-4N0O-3MO-1) with evident or suspected peritoneal dissemination who underwent examination and
treatment in P.Herzen Moscow Oncology Research Institute. The group 1, the study group, included 140 patients who underwent nominally
curative or palliative surgery for locally advanced and disseminated gastric cancer with IOPDT as additional intraoperative intervention for
antiblastics and cancer treatment. The group 2, the control group, included 100 patients who also underwent nominally curative or palliative
surgery (equal to extent of surgery in patients from the study group) for locally advanced and disseminated gastric cancer and no intraopera-
tive implication of physical or chemical treatment methods. IOPDT did not worsen a course of early post-operative period, did not impact on
severity of post-operative complications and was not associated with increase of post-operative mortality. IOPDT allowed for improvement of
1-year and 3-year disease-specific survival rates: by 16.1% and 16.7%, respectively. For nominally curative resections, median survival, 1-year
and 3-year disease-specific survival rates were improved by 14 months, 17.8% and 31.3%, respectively. For R1, R2 resections, IOPDT improved
1-year disease-specific survival rates by 16.4%. Additionally, for nominally curative resections IOPDT did not increase the recurrence rate and
improved median recurrence-free survival, 1-year and 3-year recurrence-free survival rates by 16 months, 27.2% and 25.4%, respectively.
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UHTPAONEPALUMNOHHASL POTOOAMHAMUYECKAA4
TEPAMUSA BOJIbHbIX PAKOM XEJTYOKA

E.B. ®unonenko, A.l. Kanpun, E.A. Cynenimaroe, A.H. Ypnoea, B.M. Xomsikos,
JI.A. Bawkamapse, B.B. Cokonos, H.B. Kupunnos

HaunoHanbHbIM MEOULMHCKUIA MCCNEROBATENBCKUIM PAAMONOTMYECKMM LEHTP
Mwnszapasa Poccun, Mocksa, Poccums

Pe3iome
B cTaTbe mpeAcTaBAEHbl Pe3yAbTaTbl MPUMEHEHUS MHTPaonepauuoHHOW doToprHamuueckoin Tepanun (MODAT) y 6OAbHbIX pakom
Xenyaka. B nccanepoBaHve BkAoUeHbl 240 naumMeHToB pakoMm xeayaka ll-IV ctaamm (T3-4N0O-3MO-1) ¢ HaAMYMEM UAU NOAO3PEHUEM
Ha NePUTOHEAAbHYI AMCCEMMHAUMIO, koTopbiM B MHUOW mm. M.A. TepueHa 6biAv NpoBeAeHbl 06cAepOBaHUE U AeyeHre. B nepsyto,
OCHOBHYIO rpynny BKAOYEHO 140 60AbHbIX, KOTOPbIM BbIMOAHEHbI YCAOBHO-PAAUKAAbHbIE MAM MAAAMATUBHbIE OmMepaunu Mo NMOBOAY
MECTHO-PacnpoOCTPAHEHHOrO0 U AWCCEMUHWPOBAHHOIO paka XeAyAka C NpMMEHEHWEM B KayecTBe MeToAa AOMOAHUTEAbHOrO
MHTPaonepaLMOHHOr0 BO3AENCTBUSA C LLEAbIO MHTPaonepaLnoHHON aHTMOAACTUKM M MPOTMBOONYXOAEBOr0 Bo3aencTBUA - MODAT. BTopyto,
KOHTPOABbHYIO rpynny coctaBuarM 100 60AbHbIX, KOTOPbIM ObIAM BbIMOAHEHbI TAKXE YCAOBHO-PAAUKAAbHbIE U MAAAMATUBHbIE OMepaLun
(no 06beMY COOTBETCTBYIOLLME XUPYPTUUECKUM BMELLATEALCTBAM Y BOAbHBIX OCHOBHOW rpyMnbl) MO NOBOAY MECTHO-PACNPOCTPAHEHHOTO
1N AUCCEMUHUPOBAHHOIO paka XeAyaka 6€3 MHTPaonepauMoHHOro NPUMEHEHUA GUBUYECKUX UAU XUMUUYECKUX METOAOB BO3AENCTBUSA.
MO®DAT He yxyAluMAa TEYEHWE PAaHHETO NOCAEONEPALUMOHHOTO NEPUOAA, HE BAUSIAG HA TAXECTb MOCAEONEPALMOHHbBIX OCAOXHEHUN U He
accouMmnpoBaHa C yBeAMYEHMEM NOCAEONEPaLMOHHON AeTaAbHOCTU. MTpoBepeHne NODAT NO3BOAMAO YAYULLUTb NOKa3aTeAn 1-AeTHeWN
1 3-AeTHeln obuen cneynduryeckon BbXnBaeMocTu: Ha 16,1% v 16,7%, cooTBETCTBEHHO. pK YCAOBHO-PaAMKAAbHbBIX OMepaumsax —
MeAMaHy BbIXXMBAeMoCTH Ha 14 mec, nokasaTteAu 1-neTHel u 3-AeTHel o6Liel cneumduueckon BoxkuBaemocT — Ha 17,8% v 31,3%,
COOTBETCTBEHHO. lMpu onepauuax B o6beme R1, R2 nposeaeHne MODAT yayulIMAO 1-AeTHIOIO 06LLYO cnieLrdUUecKyo BbIXXKMBAEMOCTb
Ha 16,4%. Kpome TOro, npu yCAOBHO-paAuKaAbHbIX onepauunax nposeaeHne NODAT He yBEAMUYMAO YACTOTY PELMAMBOB U YAYULLIMAO
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MeAraHy 6e3peuMAMBHON BbIXXMBAEMOCTH Ha 16 Mec, nokasatean 1-AeTHel 1 3-AneTHeln 6e3peunArBHON BbXXKMBaAEeMoCTU — Ha 27,2%

n 25,4%, COOTBETCTBEHHO.
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Introduction

Gastric cancer is one of the most common cancer diges-
tive tract. In 2015 in Russia in structure of oncological dis-
eases this pathological condition occupied 6th place (6.7%)
after cancer of skin, breast and lung [1]. For gastric cancer
peritoneal carcinomatosis is the most common type of
metastasis [2,3,4] with incidence of 30-40% and median
survival no more than 3.1 months without treatment [5].

The main method of treatment of resectable gastric can-
cer stage I-1V is curative surgery aimed at removal of primary
tumor and all loco-regional metastases [6-9]. However, even
for macroscopically complete cytoreduction the possibility
of tumor cells diffusion over peritoneum cannot be excluded
[10]; consequently surgical methods should be combined
with additional antitumor methods. Considering disadvan-
tages of systemic chemotherapy combined with cytoreduc-
tive resections for peritoneal carcinomatosis, there is neces-
sity for development of new antitumor methods aimed
at not only prevention of tumor cells from spreading over
peritoneum but also at destruction of tumor cells. One of the
promising directions is photodynamic therapy (PDT).

Results of IOPDT in patients with gastric cancer are rep-
resented in the article.

Materials and methods

The study included 240 patients with gastric cancer
stage II-IV (T3-4N0-3M0-1) with evident or suspected
peritoneal dissemination who underwent examination
and treatment in P. Herzen Moscow Oncology Research
Institute from 2005 to 2012. In all patients gastric tumor
invaded to serosa and infiltrated adjacent organs and
structures with no distant hematogenous and extraperi-
toneal lymphogenous metastases.

The group 1, the study group, included 140 patients
who underwent nominally curative or palliative surgery
for locally advanced and disseminated gastric cancer with
IOPDT as additional intraoperative intervention for antiblas-
tics and cancer treatment. The group 2, the control group,
included 100 patients who also underwent nominally
curative or palliative surgery (equal to extent of surgery in
patients from the study group) for locally advanced and dis-
seminated gastric cancer and no intraoperative implication
of physical or chemical treatment methods.

The study group included 83 (59.3%) men and 57
(40.7%) women, the control group - 61 (61%) men and 39
(39%) women. There were no differences in the gender

distribution between groups (F-test, x>=0.07; p=0.79).

The age of patients accounted from 20 to 73 y.o. The
minimal age in the study group and in the control group
was 20 and 27 y.o., respectively; the maximal age - 72
and 73 y.o., respectively. The average age in the study
group was 54.4+11.1 y.o., in the control group - 57.1+11.2
y.0. More than a half of patients (133 patients (55.5%))
were in socially active age group of 20-59 y.o. There were
no differences by age between groups (t-test, p=0.95).

According to full examination data, 180 (75%) of 240
patients had different co-morbidity: 111 (79.3%) patients
in the study group and 69 (69%) patients in the control
group. There were no differences in the co-morbidity
rate and structure between groups (F-test, x*=3.29; p=0.07).

The clinical diagnosis according to international TNM
staging system (6th ed.) was assigned in all patients after
standard examination.Forthestudygroup,stagell (T3NOMO)
was in 17 (12.1%) patients, stage llIA (T3N1MO, TANOMO) - in
21 (15%), stage llIB (T3N2MO) - in 18 (12.9%) and stage IV
(T3NO-3MO-1; T4N1-3MO0-1) - in 84 (60%). For the control
group, stage Il (T3NOMO) was in 13 (13%) patients, stage llIA
(T3NTMO, T4ANOMO) - in 18 (18%), stage 1B (T3N2MO) - in 15
(15%) and stage IV (T3N0-3MO0-1; T4N1-3MO0-1) — in 54 (54%).
In the study and control groups the majority of patients had
gastric cancer stage IV - 60% 11 54%, respectively. There was
no difference in stage distribution between groups (F-test,
for stage Il - p=0.49; for stage IlIA - p=0.32; for stage llIB -
p=0.39; for stage IV - p=0.21).

According to full examination data in the study and
control groups, involvement of one portion of stomach
was diagnosed in 32 (22.9%) and 28 (28%) patients, subto-
tal involvement - in 77 (55%) and in 63 (63%), total involve-
ment - in 31 (22.1%) and in 19 (19%), respectively. There
was no difference in tumor location in stomach between
groups (F-test, for lower third involvement (antral portion)
- p=0.25, middle third (body of stomach) — p=0.31, upper
third (cardiac portion) — p=0.39, for subtotal involvement -
p=0.43, for total involvement — p=0.34).

According to histological data in the study group, well
differentiated adenocarcinoma was diagnosed in 2 (1.4%)
patients, moderately differentiated adenocarcinoma -
in 12 (8.6%), poorly differentiated adenocarcinoma - in
31 (22.1%), signet-ring cell carcinoma - in 40 (28.6%), com-
bination of signet-ring cell carcinoma with adenocarci-
noma - in 55 (39.3%). For the control group, well differen-
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tiated adenocarcinoma was diagnosed in 2 (2%) patients,
moderately differentiated adenocarcinoma - in 14 (14%),
poorly differentiated adenocarcinoma - in 20 (20%),
signet-ring cell carcinoma - in 22 (22%), combination of
signet-ring cell carcinoma with adenocarcinoma - in 42
(42%).Thus, the study and control groups had predomi-
nately a combination of signet-ring cell carcinoma with
adenocarcinoma (39.3% and 42%, respectively). There
was no difference in morphological diagnosis between
groups (F-test; well differentiated adenocarcinoma -
p=0.55; moderately differentiated adenocarcinoma -
p=0.13; poorly differentiated adenocarcinoma - p=0.41;
signet-ring cell carcinoma - p=0.16; combination of sig-
net-ring cell carcinoma with adenocarcinoma - p=0.39).

Intraoperative photodynamic therapy technique

For PDT we used photosensitizer fotogem (produced
by “Fotogem”, Russia), a hematoporphyrin derivative.
Fotogem was administered intravenously at a dose of 2.5
mg/kg body weight 48 h before surgery. Patients kept
light regimen for 3-4 weeks after injection.

Surgical step was performed according to tumor
distribution. If applicable, complete removal of primary
tumor and all peritoneal metastases was done, where
definitive treatment was impossible, palliative surgery
with removal of primary tumor and maximal volume of
peritoneal dissemination was carried out.

For both scenarios, IOPDT session was performed
after completion of surgical step with sequential polypo-
sitional irradiation of all regions of parietal peritoneum at
a dose of 6-10 J/cm? (Fig. 1). Exposure of visceral perito-
neum was carried out by scattering irradiation and irra-
diation from a source of incoherent emission — operating
lamp - for the duration of surgical procedure.

Results

Efficacy of IOPDT in patients with gastric cancer was
analyzed by comparing results of treatment in the study
and control groups. For this purpose completeness of
cytoreduction, rate and profile of post-operative com-
plications, mortality in early post-operative period and
long-term results were assessed.

Characteristics of the surgical step

All patients had extended and combined surgery.
The duration of surgical step accounted from 3 to 6.5 h.

The curative potential of gastric surgery was charac-
terized using Japanese Classification of Gastric Carcinoma,
JGCA (1998) [11]. According to this classification 3 types
of resections are defined: A, B and C. Resection A implies
curative surgery and appropriate for primary tumor T1
or T2 and for stage M0 (HO - no liver metastases, PO — no
dissemination); NO treated by D1, D2, D3 lymphadenec-
tomy; N1 — D2, D3 lymphadenectomy; this type of resec-
tion is characterized by Cyt 0 — no tumor cells in peritoneal

Intraoperative photodynamic therapy in gastric cancer patients

Fig. 1. IOPDT session:
a —irradiation of upper region peritoneum;
b - irradiation of pelvic peritoneum

Puc. 1. Ceanc MODAT:
a — 06ny4yeHue OPIOLIMHbI BEPXHUX OTAEN0B
OPIOLHOM NONOCTH;
6 — 06ny4yeHue OpPIOLIMHBI MaNoro Tasa

lavage, and also by proximal and distal margins clearance
more than 10 mm. Resection B implies resections with no
residual disease (RO) but not fulfilling criteria for “Resec-
tion A". This type of resection was defined as nominally
curative surgery. For resection C, there is micro (R1) or
macro (R2) residual tumor, this type is equivalent to pallia-
tive surgery. If unresectable tumor is detected during the
surgery and surgery is terminated on this step this surgical
intervention is defined as exploratory surgery. There were
no resections A and no exploratory surgeries in our study.
Distribution of patients according to curative potential of
gastric surgery is represented in table 1.

For the study group, 78 (55.7%) patients underwent nom-
inally curative resections (R0), 62 (44.3%) patients had pallia-
tive surgery (R1—in 17 (12.2%), R2 - in 45 (32.1%) patients). For
the control group, 58 (58%) patients underwent nominally
curative resections (R0), 42 (42%) patients had palliative sur-
gery (R1 -in7 (7 %), R2 — in 35 (35%) patients).

Thus, in the study and control groups rates of resec-
tions RO and R1, R2 were approximately equal (rates of

BIOMEDICAL PHOTONICS T.6, N24/2017
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Table 1

Distribution of patients according to curative potential of gastric surgery

Ta6nuua 1

PacnpeneneHme 6OsbHbIX B 3aBUCMMOCTM OT PaAnKaJIbHOCTU BbIMO/THEHHON onepaunn

Type of resection
C

Group of patients

Study group, abs. (%)

OcHoBHas, abc. (%) 78 (55.7%)
Control group, abs. (%)

KoHTponbHas, abce. (%) 58 (58%)
Total, abs. (%) 136 (56.7%)

Bcero, abc¢. (%)

Total,
abs. (%)

17 (12.2%) 45 (32.1%) 140 (100%)
7 (7%) 35 (35%) 100 (100%)
24 (10%) 80 (33.3%) 240 (100%)

resection RO accounted for 55.7% and 58%, resection
R1, R2 - 44.3% and 42%, respectively). There was no dif-
ference in curative potential of gastric surgery between
groups (F-test, for RO p=0.41; for R1 p=0.14; for R2 p=0.37).

Distribution of patients according to the extent of
surgery is represented in table 2. Distal subtotal gastric
resection was performed in 17 (12.2%) patients from the
study group and in 12 (12%) patients from the control
group, gastrectomy - in 37 (26.4%) and 27 (27%), com-
bined resections —in 86 (61.4%) and 61 (61%), respectively.

In the study and control groups the majority of sur-
gical procedures were combined resections (61.4% and
61%, respectively) due to extent of tumor. Gastrectomy
was combined with resection of transverse colon, pan-
creas, liver, diaphragm, spleen. D2, D3 lymphadenec-
tomy was performed. There was no difference in extent
of surgery between groups (F-test, for distal subtotal
gastric resection — p=0.57; for gastrectomy — p=0.52; for
combined resection — p=0.53).

Early post-operative period
To compare the study group with the control group
for course of post-operative period we used follow-

ing criteria: rate of acute post-operative complications,
profile of acute post-operative complications, grade of
acute post-operative complications, necessity for surgi-
cal treatment of complications and mortality. Chosen cri-
teria allow assessing feasibility of IOPDT with no risk of
worsening of early results of treatment.

Acute post-operative complications were in 32 (22.9%)
of 140 patients in the study group and in 26 (26%) of
100 patients in the control group. Statistical analysis of rates
of post-operative complications in the study and control
groups with F-test showed no differences (p=0.32).

Patients in the study group had following acute post-
operative complications: necrotizing pancreatitis — 19
(13.6%), esophago-intestinal anastomotic leakage - 4
(2.9%), colon anastomotic leakage — 1 (0.7%), acute intes-
tinal obstruction - 4 (2.9%), postoperative wound infec-
tion - 3 (2.1%), pleuritis — 9 (6.4%), pneumonia — 5 (3.6%),
pulmonary thromboembolism - 2 (1.4%). For the control
group necrotizing pancreatitis was in 14 (14%) patients,
esophago-intestinal anastomotic leakage - 1 (1%), acute
intestinal obstruction — 2 (2%), postoperative wound
infection - 2 (2%), pleuritis — 5 (5%), pneumonia - 3 (3%),
pulmonary thromboembolism - 2 (2%), acute myocardial

Table 2

Distribution of patients according to the extent of surgery
Ta6bnuua 2

PacnpegeneHvie 60nbHbIX B 3aBUCMMOCTM OT 06bema onepaumm

Type of operative procedure

Group of patients

Distal subtotal gastric resection

Study group, abs. (%)

OcHoBHas, abc. (%) 17 (12.2%)

Control group, abs. (%)
KoHTponbHas, abc. (%)

Total, abs. (%)
Bcero, abc¢. (%)

12 (12%)

29 (12.1%)

Total, abs. (%)

Gastrectomy Combined resection

37 (26.4%) 86 (61.4%) 140 (100%)
27 (27%) 61 (61%) 100 (100%)
64 (26.7%) 147 (61.3%) 240 (100%)
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infarction — 1 (1%), intra-abdominal hemorrhage - 1 (1%).

Thus, patients in the study and control groups most
commonly had necrotizing pancreatitis and inflammation
in lungs and pleura (13.8% and 9.1%, respectively) (table 3).
Such profile of post-operative complications is due to the
fact, that the majority of surgical procedures in the study
and control groups were combined resections (61.4% and
61%, respectively). Additionally, pleuritis and pneumonia
was associated with other types of complications (necro-
tizing pancreatitis, esophago-intestinal anastomotic leak-
age etc.) in the study and control groups.

In the profile of acute post-operative complications
there was no colon anastomotic leakage in the control
group (p=0.58) comparing with the study group, but
there were acute myocardial infarction (p=0.42) and intra-
abdominal hemorrhage (p=0.42). Statistic analysis using
F-test showed no significant differences in the profile of
acute post-operative complications. The p-values for nec-
rotizing pancreatitis, anastomotic leakage, acute intestinal

Intraoperative photodynamic therapy in gastric cancer patients

obstruction, inflammation in lungs and pleura, thrombo-
sis, wound infection when compared control group vs.
IOPDT were 0.53,0.21, 0.51, 0.39, 0.46, 0.65, respectively.

Surgical treatment for early post-operative complica-
tions was performed in 9 (28.1%) of 32 patients of the study
group and in 8 (30.8%) of 26 patients of the control group.
Statistic analysis of rates of surgeries for early post-operative
complications using F-test showed no significant differences
between the study and control groups (p=0.52).

There were 3 (2.1%) deaths in the study group and 3
(3%) patients died in the control group. Causes of death
were pulmonary thromboembolism and necrotizing
pancreatitis. Statistic analysis of mortality using F-test
showed no significant differences between the study
and control groups (p=0.32).

Long-term results
To evaluate efficiency of IOPDT long-term results in
the study and control group were analyzed. For disease-

Table 3

Profile of acute post-operative complications

Ta6bnuuya 3

CTpyKTypa paHHMX NocsieonepaLioHHbIX OCTIOXKHEHWI

Study group, abs. (% of
total number of patients in
the group)

Type of complication

Necrotizing pancreatitis

Total, abs. (% of
total number of
patients)

Control group, abs. (% of
total number of patients
in the group)

MaHKPEOHeKPO3 19 (13.6%) 14 (14%) 33 (13.8%)
Esophago-intestinal anastomotic leakage

HecocTosiTenbHOCTb NULLIEBOAHO- 4 (2.9%) 1(1%) 5(2.1%)
KULIEYHOro aHaCcToMo3a

Colon anastomotic leakage

HecocToATenbHOCTb TONICTOKMULLEYHOIO 1(0.7%) 0 1 (0.4%)
aHacTomosa

Acute intestinal obstruction

OcTpas KuleyHasa HenpoXoANMOCTb 4(2.9%) 2(2%) 6 (2.5%)
Postoperative wound infection

HarHoeHue nocneonepaurioHHON paHbl 3 (2.1%) 2(2%) 5(2:1%)
Pleuritis

Mnesput 9 (6.4%) 5 (5%) 14 (5.8%)
Pneumonia

MHEBMOHMA 5 (3.6%) 3(3%) 8(3.3%)
Pulmonary thromboembolism

Tpom603mMb0nKA NIerouHon apTepun 2(1.4%) 2(2%) 4(1.7%)
Acute myocardial infarction

OcTpbii NHPAPKT M1OKapAa 0 1(1%) 1(0.4%)
Intra-abdominal hemorrhage

BHyTpurb6ploLLHOEe KpoBOTeUEH e 0 1(1%) 1(0.4%)
Total number of patients with

complications, abs. (% of total number of

patlensll i ) 32 (22.9%) 26 (26%) 58 (24.2%)

Bcero nauneHToB € OCNIOXHEHUAMY,
a6c¢. (% oT 06Lero KoNMYecTsa NaLMeHToB
B rpynmne)
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specific survival the end-point was a death of a patient
from cancer disease. For recurrence-free survival the

72 months with median survival of 20 months. One-year

disease-specific survival accounted for 70.6+3.9%, 3-year — <
end-point was a recurrence or progression of cancer 39.6+4.3%. For the control group, maximal follow-up ia)
in patients who underwent nominally curative surgery.  period was 58 months with median survival of 13 months. |<_]:
Patients who died in early post-operative period from One-year disease-specific survival accounted for 54.5+5.1%, —
complications (n=6) were excluded from the analysis. 3-year — 22.9+4.4%. Statistic analysis using Log-Rang Test @,
Long-term results were obtained in 97.5% of patients. showed no significant difference between groups but data L
For the study group, maximal follow-up period was tended toward significance (p=0.07) (Fig. 2). n
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Fig. 2. Disease-specific survival in the study and control groups
Puc. 2. 06wasn cneunduryeckas BbIXKUBA€MOCTb B OCHOBHOM U KOHTPOJIbHOM rpynnax

For the study group, in patients with nominally
curative resections maximal follow-up period was 72
months with median survival of 41 months. One-year
disease-specific survival accounted for 96.1+2.2%,
3-year - 71.4+5.5%. For the control group, maximal fol-

low-up period was 58 months with median survival of
27 months. One-year disease-specific survival accounted
for 78.3+£5.5%, 3-year - 40.1+6.8%. Statistic analysis using
Log-Rang Test showed significant difference between
groups (p=0.05) (Fig. 3).
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For the study group, in patients with R1, R2 resections
maximal follow-up period was 21 months with median
survival of 8 months. One-year disease-specific survival
accounted for 38.3+6.3%. For the control group, maximal

Intraoperative photodynamic therapy in gastric cancer patients

follow-up period was 20 months with median survival of 7
months. One-year disease-specific survival accounted for
21.9+6.4%. Statistic analysis using Log-Rang Test showed
significant difference between groups (p=0.04) (Fig. 4).
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For the study group, in patients with nominally cura-
tive resections the recurrence diagnosed in 52 (66.7%) of 78
patients, in the control group — in 43 (74.1%) of 58. Statistic
analysis using Log-Rang Test showed no significant differ-
ence between groups (F-test, p = 0.23).

For the study group, in patients with nominally cura-
tive resections maximal follow-up recurrence-free period
accounted for 72 months with median recurrence-free

survival of 37 months. One-year recurrence-free survival
accounted for 89.4+3.5%, 3-year - 51.9+6.1%. For the con-
trol group, maximal follow-up recurrence-free period
accounted for 58 months with median recurrence-free
survival of 21 months. One-year recurrence-free survival
accounted for 62.2+6.5%, 3-year - 26.5+6.2%. Statistic
analysis using Log-Rang Test showed significant difference
between groups (p=0.03) (Fig. 5).
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Discussion

Historically methods of additional antitumor methods
developed from irrigation with solutions and instillation
of radioactive substances to implication of photosensi-
tizing agents for photodynamic destruction of tumor
implants and also to implication chemotherapeutical
agents injected to peritoneum at doses exceeding stan-
dard ones for systemic treatment [12]. Toxicity of intra-
peritoneal chemotherapy may be high and efficiency
of disease control depends considerably on histological
structure of the tumor [13,14]. Despite the active devel-
opment of intraperitoneal chemotherapy treatment
results in patients with gastric cancer with peritoneal car-
cinomatosis remain unsatisfactory: post-operative com-
plications are up to 40%, post-operative mortality — 20%,
median survival rates - 6-15.4 months, 1-year survival
rates by Kaplan-Meier — up to 50.7% [15-171].

In our study, IOPDT did not worsen a course of early
post-operative period, did not impact on severity of
post-operative complications and was not associated
with increase of post-operative mortality when com-
paring the study and control groups (p=0.32). IOPDT
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allowed for improvement of median survival, 1-year and
3-year disease-specific survival rates: by 7 months, 16.1%
and 16.7%, respectively (p=0.07). For nominally curative
resections, median survival, 1-year and 3-year disease-
specific survival rates were improved by 14 months, 17.8%
and 31.3%, respectively (p = 0.05). For R1, R2 resections,
IOPDT improved median survival and 1-year disease-
specific survival rates by 1 month and 16.4% (p=0.04),
respectively. Additionally, for nominally curative resec-
tions IOPDT did not increase the recurrence rate (p=0.23)
and improved median recurrence-free survival, 1-year
and 3-year recurrence-free survival rates by 16 months,
27.2% and 25.4%, respectively (p =0.03).

Conclusion

Intraoperative photodynamic therapy is an efficient
and safe method of intraoperative intervention in patients
with gastric cancer with high risk or confirmed perito-
neal dissemination. Widespread implementation of the
method into clinical practice will promote improvement
of oncological treatment results in this group of patients.
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