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ORIGINAL ARTICLE

OPTIMIZATION OF PLANNING RADIONUCLIDE DIAGNOSTIC TESTS
IN OSTEOSCINTIGRAPHY

N.A.Maksimova*, V.G.Karpun, M.A.Arzamastseva, M.G.lichenko, 0.S.Shlyk

South Russian
Journal of Cancer

Hwo-Poceuitckuit
OHKONOTMYECKWii XypHan
Vol. 2
No 1, 2021

National Medical Research Centre for Oncology of the Ministry of Health of Russia, 63 14 line str., Rostov-on-Don 344037, Russian Federation

ABSTRACT

Purpose of the study. Determining maximum possible number of high-quality radionuclide studies by days of the
generator operation.

Materials and methods. We studied the factors influencing the capacity of radionuclide diagnostic tests in osteoscin-
tigraphy (OSG) by days of service life of a ®™Tc generator GT-4K. The OSG capacity, the required resource of ®"Tc and
its efficiency in OSG were calculated. The optimal days for the generator delivery were determined.

The Pirfotech **Tc radiopharmaceutical (RFP) prepared with the generator was used for OSG.

Scanning, data collection and processing of results were carried out on gamma-cameras of the systems Signature
Series, Symbia T16 Siemens, and syngo M1 Applications VB10 Siemens.

Parameters of the radioactivity of ®™Tc were processed by mathematical methods using the Excel program.
Results. We revealed specific factors influencing the OSG capacity: 1) three-hour accumulation of RFP after its admin-
istration to the patient; 2) generator activity by days of its operation; 3) the day of the week of the generator delivery. We
calculated quantitative indicators of the maximum possible OSG capacity during the generator operation (maximum
number of OSG procedures by days of operation, total capacity, preferred day of the week for the generator delivery).
Conclusion. The most significant factors in optimal OSG planning by days of the generator operation are the generator
specifications, quantity and frequency of generator supply, provision of gamma-cameras.

The described technique for scheduling diagnostic procedures can be useful for the efficient use of the generator
system which ensures the maximum amount of high-quality RFP from the generator eluate and contributes to the
objectification of the cancer process in order to choose the treatment tactics.

Keywords:

radionuclide research, osteoscintigraphy, generator °*"Tc, radiopharmaceutical, 0SG planning, pirfotech,
capacity.
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OPUTUHATIBHASA CTATbA

ONTUMU3ALLAA NNAHUPOBAHUA PALUOHYKTUAHBIX AUATHOCTUHECKIX
WCCNEAOBAHUM MPU NPOBEAEHWW OCTEOCLUHTUTPADUN

H.A.Makcumosa*, B.I.Kapnyn, M.A.Ap3amacueBa, M.[.Unbyenko, 0.C.LLUnbIK

OrbY «<HMULL onkonorum» Munsapasa Poccuu, 344037, Poccuiickas ®epepauus, r. Poctos-Ha-[loHy, yn. 14-a nuHus, 4. 63

PE3IOME

Lienb nccneposanus. OnpepesnieHve MakCMManbHO BO3MOXHOMO YNCNa Ka4eCTBEHHbIX PafUOHYKINAHbIX Ucce-
[l0BaHWI N0 AHAM CpPOKa 3KcryaTaLuum reHepaTopa.

Matepuanbl U MeTofbl. 111 LOCTUMXKEHUSA NOCTaBNEHHOW Lienu U3ydanuch hakTopbl, BIUSAOLLME Ha MPOMNYCKHYH Cnoco6-
HOCTb PafMOHYK/MAHbIX AMArHOCTUUYECKUX UccnefoBaHuii octeocuuHTUrpacdum (OC) no AHSIM Cpoka aKcnyaTaumm
reHepaTopa **™Tc Tuna ['T-4K (reHepaTop). PaccuuTtbiBanack nponyckHas cnoco6HocTb OCI, Heo6xoanMblii pecypc *°mTc
1 ahheKTMBHOCTb ero ncnonb3oBaHus npu nposefeHnn OCI. Onpeaensanncb onTUMalbHble AHU NOCTaBKW reHepaTopa.
[ns npoeeaeHus OCI npumeHsinca paguodhapmaLeBTUYeckuit npenapart «MupooTex, **mTe» (POI), npurotoBneHune
KOTOPOro o6ecneynBasnoch C MOMOLLbIO FreHepaTopa.

CkaHupoBaHue, MoslyyeHne AaHHbIX 1 06paboTKa pe3ynbTaToB OCYLLECTBIIANACh HA FraMMa-Kamepax cucTemM e.cam
Signature Series, Symbia T16 “Siemens, syngo M1 Applications VB10 “Siemens”.

O6paboTka nokasaTesieit NnapaMeTpoB PagnoakTUBHOCTYM **™Tc ocyLiecTBAANaCb MaTeMaTUYECKUMIU MeToAaMm
C nomoLypbto nporpammsbl Excel.

Pe3synbrathbl. BbigeneHbl cneuuduyeckre GakTopbl, BAKSIOLLME Ha MPOMYCKHYto cnoco6HocTb OCI: 1) TpexyacoBoe
HakonneHve POI nocne BBeeHUS €ro NaLMeHTy; 2) aKTUBHOCTb reHepaTopa Mo AHSIM 3KCryaTalumn reHepaTopa;
3) AeHb Heflenu NOCTaBKU reHepaTopa. PaccunTaHbl KONIMYECTBEHHbIE NMoKa3aTesiu MakCUMasbHO BO3MOXHOI Npo-
rnyckHoit cnoco6HocTu OCI™ B nepuog aKcnyaTtaLmum reHepaTtopa (MakcumanbHoe uncio OCI no AHsSM aKcnyaTaumu,
CyMMapHasi NponyckKHas CnoCo6HOCTb, MPEANOYTUTENbHBIN AeHb Hefleny NoCTaBKy reHepaTopa).

3akstoueHue. Hambonee sHauMmbiMu hakTopamu onTumanbHOro nnaHmposaHus OCI no AHSIM cpoka aKcnyaTa-
LM reHepaTopa ABAAIOTCA TEXHUYECKMe XapakKTepUCTUKN reHepaTopa, KOIMYeCTBO U MepUOAUYHOCTb MOCTaBKU
reHepaTopa, o6ecrneyeHHOCTb raMMa-Kamepamu.

Tak1MM 06pa3om, onncaHHasi HaMu MeToAMKa MIaHUPOBaHUA NPOBEAEHUS IMAarHOCTUYECKMX NMPoLEeayp MOXET 6bITb
nonesHom ans aHeKTUBHOrO NCNONb30BaHNUA reHepaTOPHON CUCTEMbI, YTO 06ecrneunBaeT NnosyyeHne Makcumarb-
HOro KonuyecTBa KayecTBeHHbIX POl 13 antoarta reHepaTopa 1 Cnoco6CTBYeT 06 bEKTUBU3ALMM OHKONOrMYECKOro
rpouecca ¢ Lenbto Bbi6opa TaKTUKM NEYEHNUS.

KntoueBble cnosa:

paAMoHYKIMAHbIE UCCNER0BaHMS, OCTeoCLMHTUrpadus, reHepatop *mTc, pagmodapmnpenapar,
nnaHvpoBaHue OCT, nupdoTex, MponyckHas CNoCO6HOCTb.
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RELEVANCE

The examination of cancer patients is extremely
complex, including radiation, endoscopic and vari-
ous laboratory methods of investigation [1]. Mod-
ern diagnostics of metastatic lesions of the skeletal
bones is of great importance for the choice of treat-
ment and prognosis for many malignancies, such
as: breast, prostate, thyroid, lung, kidney, stomach,
esophagus, intestine [2-5]. Among the existing
methods of radiological diagnosis of bone metas-
tases, osteoscintigraphy (OSG) occupies a priority
position [6].

0SG is a method of radionuclide diagnostics
based on the introduction of a radiopharmaceu-
tical (RPD) drug to the patient's body and subse-
quent registration of its distribution and accumula-

Fig. 1. Multiple foci of pathological hyperfixation of RF are
detected on the osteoscintigram (osteoblastic metastatic lesion of
skeletal bones in prostate cancer).

tion in the skeleton using gamma-cameras. 0SG is
not only highly sensitive, but also allows scanning
the entire skeleton, which is not possible with other
more specific methods of examination (fig. 1).

Spiral computed tomography is also used to di-
agnose bone metastases. Although highly specific,
it does not provide early diagnosis of the lesion [7].

Emission tomography (osteoscintigraphy) of
the whole body remains one of the most popular
methods of radionuclide diagnostics. According to
our data, OSG consistently accounts for more than
80% of the total number of radioisotope studies.
So, in 2017, 2057 radionuclide studies were per-
formed in the radioisotope laboratory with the ul-
trasound diagnostics group based on the National
Medical Research Centre for Oncology of the Min-
istry of Health of Russia, of which 89% (1837) is
skeletal emission tomography, in 2018, 2255 were
performed, of which 86% (1928) is skeletal emis-
sion tomography, in 2019. 2394 were conducted, of
which 88% (2110) were 0SG. The quality of the re-
ceived information and the throughput is affected
by the activity of the RFP: increasing the activity, in
order to reduce the scanning time to increase the
throughput, increases the patient's dose load [6].
Reducing the activity, in order to increase the num-
ber of OSH (RFP is distributed to a larger number
of patients), reduces the image quality, affects the
reliability of the conclusion. The scan time indica-
tor affects the quality of the information received,
the throughput, and also depends on the patient's
condition. The radioactivity factor of the RFP inev-
itably affects the planning of the OSG. In the pres-
ence of low RFP activity, it is impossible to plan
a large number of 0OSG, because in such cases,
technological capabilities will not be observed and
the information obtained during scanning will be
of poor quality; increasing the scan time reduces
throughput.

The high demand for OSG requires optimization
of research planning with the maximum use of the
generator resource on the days of operation, taking
into account the RFP activity indicator, the scan
time.

The purpose of the study. To determine the most
possible number of high-quality radionuclide stud-
ies by the days of the generator's service life.
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MATERIALS AND METHODS

For conducting events an OSG was applied RFP
"Pirfotech, **™Tc", cooking which one provided by us-
ing the generator *"Tc GT-4K type.

Generator set technetium-99m the GT-4K type rep-
resents is a device containing the sorbent is molybde-
num-99 with a period half-life 66.02 hours in the form
molybdenum ammonium (NH,) (MoO,)* and destined
for multiple use obtain sterile solution pertechnetate so-
dium with technetium-99m (eluate) [9].

Calculation General activity eluate (resource of
the generator) as of the date of the event conducted
by using the formula radioactive material maternal
breakdown the isotope *°Mo:

A = A0 * 2A-(t/T1/2 ,

where A —total activity eluate for the day t, GBk;

A, - activity starting point on delivery date by pass-
port to the generator and the start time (8:00 h) oper-
ating conditions of the generator, GBKk;

t — elapsed time after the start operating condi-
tions of the generator for the day and time shift
starts, one o'clock;

T,,, — half-life molybdenum-99, equal to 66.02 hours.

Scheme radioactive materials transformations
described by next one with the scheme:

Mo (T,,=66.02 h) » B-(86.3%) » *™Tc (T
h) » y (140keV, 89.6%) - ...

As aresult beta-minus the decay is formed by new
isotope — °°™Tc with a period half-life 6.01 hours Max-
imum value activity **™Tc achieved byafter 23 hours,
which provides possibility every day obtain the iso-
tope **"Tc.

6.01

172”7
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Activity radionuclide (radioactive substances)
9mTc evaluated derived form using the Sl unit — Bec-
querel. In the calculations for amenities enjoyed
a multiple of one gigabecquerel - GBk (1 GBk = 10*°
BC) [11].

Processing indicators OSG process was carried
out using mathematical methods methods with us-
ing the program Excel.

0SG conducted by on gamma-cameras systems
e.cam Signature Series, Symbia T16 “Siemens,
syngo M1 Applications VB10 “Siemens” several
timesstages.

Initial stage to patient intravenous enter the RFP,
then, through 3 hours after introduction of the RFP,
conducted by planar scanning full body study on av-
erage, it takes 20 minutes.

The final one this stage is used for archiving and
a computer program processing received data re-
sults [10].

In calculations and in the future process anal-
ysis OSG we were systematized the following
factors affecting on efficiency planning process,
time of the event OSG and access card the ability
of the process:

1) generator resource (volume activity received
eluate 5-10 ml) the first one day of operation it is
11.59 GBk. Calculated by at the start time opening
hours 8:00 from passport number values equal to
11.00 GBk as of date and delivery time 13:00;

2) total time for conducting a survey all 0SG per
shift compose 180 min. It turns out by subtracting
out of time duration shifts (420 min) preparation
time to be held OSG 30 min, time savings entered

The estimated practical and maximum possible throughput of the
OSG by the days of the generator's service life when performing
the OSG on a single gamma-camera with a single generator

30

25

20

15

10

5

0

—o— The bandwidth of the generator

—o— Throughput based on technological capabilities

Fig. 2. Maximum throughput when conducting
0SG on one gamma-camera and having one
generator.
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Generator resource and it’s consumption when working
on a single gamma-camera with a single generator

12,00
10,00
8,00
6,00
4,00

2,00

0,00
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon

B Resource generator in the activity of the eluate, GBk
= Consumption of the generator in the activity of the eluate, GBk

Fig. 3. The generator resource, in the activity (GBk) of the resulting
eluate, by the days of its service life and its consumption, taking
into account the technological capabilities when working on a
single gamma-camera.

Generator resource and it’s consumption when working

on two gamma-cameras with one generator
12,00
10,00
8,00
6,00

4,00

2,00

0,00
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon

B Resource generator in the activity of the eluate, GBk
= Consumption of the generator in the activity of the eluate, GBk

Fig. 4. The generator resource, in the activity of the resulting
eluate, by the days of its service life and its consumption, taking
into account the technological capabilities when working on two
gamma-cameras with one generator.

Generator resource and it’s consumption when working on two

gamma-cameras with three generators
35,00
30,00
25,00
20,00
15,00
10,00

5,00

0,00
Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon

® Resource of 3 generators in eluate activity, GBk

= Generator consumption in eluate activity, GBk

Fig. 5. Generator resource and its consumption when performing
0SG on two gamma-cameras and simultaneously delivering three
generators.
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RFP for the patient 180 min and time complete run
works on gamma-cameras in a shift of 30 minutes.
30-minute session preparation and completion
works based on on technical sites and organization-
al issues events isotope analysis works ad blocks;

3) max. number of OSG in the change is equal
to eight. It turns out by dividing the total OSG time
per shift 180 min on average collection time data
for one research — 22 min (adds up out of time in-
stallation/removal the patient and scan time (scan
time with a height of 170 cm and speed scanning
system that provides the optimal one the exhibition
consists of about 17.5 min);

4) required information need the eluate for secu-
rity features maximum value access point abilities
for a change to 3.2 GBk. It turns out by multiplying-
max. the number of OSG in change (8) to activity el-
uate for one research — 0.4 GBk (in accordance with
The with instructions for medical purposes to use
"of the drug Pirfotech, *°Tc",— 3-6 MBq per 1 kg
weight, for an adult a patient with weighing 75 kg
was accepted equal to 0.4 GBk);

Calculation max. the number of OSG in the shift
was made for the following to the algorithm:

defined possible max. number of OSG on the site
planned day 2 dividing values generator resource for
this day and the start time works on the valueactiv-
ities the eluate for conducting events one of OSG
(0,4 GBKk). Then, we compared this value is with the
maximum the number of OSG in a shift. Ifestimated
value the meaning of OSG more than or if it is equal
to 8, then for planned the value accepted - 8 if less 8,
then the calculated value the value was rounded up
down and received the value was accepted for what
is planned the number of OSG. Calculation performed
by all days of the deadlineoperating conditions the
generator. Figure 2 shows results calculating the ac-
tual cost of access point abilities OSG taking into ac-
count technological solutions features in the compar-
ison with the maximum access point ability to when
using total resource generator, by expiration date op-
erating conditions of the generator when you run 0SG
on the one gamma-camera with one generator.

The results of the calculations were tabulated,
and graphs of the OSG process indicators were
plotted. Numerical values and graphical construc-
tion were analyzed. The throughput of the possible
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0SG for all days of the guaranteed life of the gen-
erator was determined as the sum of all calculated
values for the specified period.

The dependence of the total throughput on the
day of the week of generator delivery for the oper-
ational period was calculated similarly to the algo-
rithm described above.

We considered the following options for the 0SG
process under the specified conditions:

1. One gamma-camera and one generator;

2. Two gamma-cameras and one generator;

3. Two gamma-cameras and three generators
set at the same time.

All patients signed an informed consent to con-
duct the study before the study.

“ccnefoBaHuin npu npoBeeHnn OCTEOCLWIHTVII'padJVIVI

THE RESULTS OF THE RESEARCH
AND THEIR DISCUSSION

Fig 3-5 shows the results of calculating the gener-
ator resource and the required eluate demand to en-
sure maximum throughput per shift, depending on the
number of generators and gamma chambers used.

We see that in the first week of operation of the
generator, the generator resource significantly ex-
ceeds the necessary eluate requirement to ensure
maximum throughput during the OSG, the number
of which is limited by the technological capabilities
of the research process.

In the second week of the generator's life, the
maximum possible throughput is limited only by the

Table 1. Indicators of the efficiency of the use of the generator during the 0SG

Indicator

Unit of
measurement

1 gamma-
camera
1 generator

2 gamma-
cameras
1 generator

2 gamma-
cameras
3 generator

The resource of the generator in the activity of the resulting eluate

Generator resource for all days of the service life GBk 50.86 50.86 152.58
Generator resource in the first five working days of the

service life GBk 37.28 37.28 111.85
Generator resource from 8 to 15 days of operation (only GBk 6.73 6.73 20.19
for working days)

The needs of the eluate to ensure the highest possible bandwidth when performing 0SG

The need for eluate for conducting OSG for all days of the

service life GBk 21.20 33.60 50.80
Maximum eluate requirement for OSG in the first five

working days GBk 16.00 28.40 32.00
Eluate requirement for OSG from the 8th to the 15th day GBk 59 520 18.80
of operation (only on working days)

Throughput during OSG, taking into account technological capabilities

The maximum possible number of OSG for all working .

days of the generator’s service life Unit 53 84 127
The maximum possible number of OSGS for the first five Unit 20 71 80
working days

The maximum possible nu_mber of OSG from 8 to 15 days Unit 13 13 47
of operation (only on working days)

The indicators of efficiency of the eluate

The proportion of eluate to ensure maximum throughput

over all days of the life of the generator over the same % 41.68 66.07 33.27
period

The proportion of the eluate to ensure maximum

throughput for the first five days of the life of the % 42.92 76.18 28.61
generator over the same period

The proportion of eluate to ensure maximum throughput

from 8 to 15 days of the service life of the generator % 77.26 77.26 93.11

resource for the same period

11
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Throughput during the warranty period of the generator,
delivered on different days of the week

54
53
52
51
50
a9
a8
47
46
a5
a4

53

Mon Tue Wed Thu Fri

Fig. 6. The total throughput during OSG on one gamma-camera,
depending on the day of the week of delivery of one generator for
a five-day working week.

generator's activity on the day of the study, which
decreases non-linearly with each subsequent day.

The table 1 shows the quantitative indicators of
the generator resource by the days of the service
life, the capacity of the OSG, taking into account the
technological capabilities and the need for eluate to
ensure the maximum possible capacity during the
0SG with various combinations of generator sup-
plies.

Thus, the entire life of the generator has two pe-
riods:

a) the period with the maximum possible through-
put;

b) the period of limited possibility of conducting
the 0SG.

We found that the maximum number of possible
0SG (127) is performed in the presence of two gam-
ma chambers and three generators, and according
to the scheme 1 gamma-cameras — 1 generator is
the minimum possible (53), but at the same time
the efficiency of using the capabilities of the gener-
ator (s) is different:

1. The maximum efficiency of using the eluate
(generator resource) is shown when working accord-
ing to the scheme 2 gamma-cameras — 1 generator
(66.07%); the minimum — according to the scheme 2
gamma-cameras — 3 generators (33.27%);

12

2. The maximum throughput can be provided when
working according to the scheme 2 gamma-cameras
- 3 generators (127); the minimum - according to
the scheme 1 gamma-cameras - 1 generator (53);

The total estimated capacity of one generator for
the period of operation (including weekends) was
119 OSG; the total number of OSG, taking into ac-
count technological capabilities, was 53 0SG. The
resource of a single generator is sufficient to pro-
vide 2.2 times more OSG research than the actual
throughput capabilities of a single gamma-camera.

The analysis shows that in the first week, the
generator's resource in eluate activity significantly
exceeds the needs of one gamma-camera when
working with one generator: the total resource of
the generator for the entire period of operation (in-
cluding weekends) is 50.58 GBk, and the need for
eluate is 21.20 GBk, which is 41.68% of the total re-
source of the generator.

All the figures show that in the second working
week, the generator resource is used most efficiently.

The throughput dependence during the OSG de-
pends on the day of the delivery week. The optimal
day for the generator delivery and the start date of
the OSG is Monday. Figure 6 shows the analysis of
the capacity for the warranty period of the genera-
tor (15 days), when delivered on different days of
the week.

CONCLUSION

The most significant factors of optimal 0SG
planning for the days of the generator's service life
are the technical characteristics of the generator,
the number and frequency of generator delivery,
and the availability of gamma-cameras.

Thus, the method of planning diagnostic proce-
dures described by us can be useful for the effec-
tive use of the generator system, which ensures
the maximum amount of high-quality RFP from the
generator eluate and contributes to the objectifica-
tion of the oncological process in order to choose
treatment tactics.
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ABSTRACT

Purpose of the study. Studying possible management of postoperative pain and normalization of adaptation status
in patients with reproductive system onychopathology using xenon-oxygen therapy.

Patients and methods. The study included 97 patients receiving surgical treatment for reproductive cancer at National
Medical Research Centre for Oncology in 2016—2020. All patients were divided into the main and control groups de-
pending on the performed corrective therapy with xenon-oxygen mixture (XOM). Inclusion criteria were: established
diagnosis — endometrial cancer, cervical cancer or ovarian cancer at the surgical stage of antitumor treatment, absence
of decompensated concomitant pathology. In addition to general clinical tests, the intensity of symptoms in patients
was assessed using a standardized Edmonton questionnaire, adaptation status and data of a numerical rating scale
of pain were recorded, the severity of endogenous intoxication was measured using calculated lymphocytic, leukocyte,
nuclear and leukocyte shift index. Stages of the study included functional assessment of the patient's condition before
surgical treatment and on the 1st and 5th days of the postoperative period.

Results. An analysis showed statistically significant differences between the groups: in the group of patients receiv-
ing xenon-oxygen therapy, 12.9% of patients complained of pain, while in the control group — 34.2%, on mild exertion
17.1% and 39.9%, respectively (p<0.05). The therapy with XOM demonstrated its high significance in the adaptive
status regulation and regression of negative clinical manifestations in patients after oncogynecological surgeries.
Conclusion. The effectiveness of the chosen therapy with XOM demonstrates the possibility of anesthesia and normal-
ization of the adaptive status of oncogynecological patients who underwent surgical treatment for reproductive cancers.
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reproductive cancers, postoperative pain, xenon-oxygen therapy, adaptation status, psychological status,
rehabilitation treatment.
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OPUTUHATIBHAA CTATbA

OLIEHKA 3®®EKTUBHOCTW KYMMPOBAHUA NOC/IEONEPALIMOHHON BONU
W HOPMAJIM3ALLMA ADANTALMOHHOTO CTATYGA Y NALLMEHTOK
C OHKOMATOJIOTUEW PENPOAYKTUBHOW CUCTEMBI

[.A.Posenko’, A.U.LlLnxnsapoea’, H.H.Monosa"**, E.B.BepenukuHa’, A.l.MeHblueHuna', A.10.Appxa'?, A.B.LLUynbra’

1. ®I'bY «HMWUL oHkonorun» Munagpasa Poccuu, 344037, Poceuiickas Gepepaums, r. PoctoB-Ha-[loHy, yn. 14-a nuHus, f. 63
2. OI'bY BO «PoctlMY» Munagpasa Poccuu, 344022, Poccuiickas GOegepaums, r. PoctoB-Ha-[loHy, HaxuueBaHckuii nep., a. 29

PE3IOME

Llenb uccnepoBaHus. ViccnepoBaTb BO3MOXHOCTU KYNMPOBaHWUA MOC/IEONEPALMOHHOM 601 U HOpManusaumm
ajanTalMoOHHOro cTaTyca y nauueHTOK C OHKOMaTosiornen penpoayKTuBHOW CUCTEMbl C MPUMEHEHUEM KCEHOH-
KNCIIOPOAHO Tepanuu.

MauuneHTbl 1 MeToAbl. B nccneposaHne BkIOYEHO 97 NaLMEHTOK, HAXOAMBLUMXCS Ha XUPYPruYecKoM JleveHne
no NOBOAY 3/10Ka4eCTBEHHOWN OMyX0/n penpofAyKTUBHON CUCTEMbI B OTAeNeHNN OHKornHekonorun ®rey «<HMUL|
OHKonorum» Munsgpasa Poccum B nepuog 2016-2020 rr. JaHHble nauneHTK B 3aBUCUMOCTU OT NPOBEAEHHOW
KOppUrupytoLLelt Tepanmmn KCeHOH-KMCNOPOAHON CMECHHO GblIN pasfesieHbl Ha OCHOBHYHO U KOHTPOJTbHYHO Ipynmbl.
KpuTepun BKNIOYEHUS: HannUme Y NaLMEHTOK YCTaHOBNEHHOIO AnarHosa (pak Tena MaTku, paK ek MaTku, pak
AWYHUKOB) Ha XMPYPrUYECKOM 3Tare MpoTUBOOMYXONEBOrO JIEYEHUs], OTCYTCTBUE [EKOMMEHCUPOBAHHOM conyT-
CTBYtOLLEN NaToNornn. MoMMMo O6LLEKTMHUYECKUX UCCEe[0BaHNI Y MaLMEHTOK OLLEHUBaIM MHTEHCUBHOCTb CUM-
MTOMOB MPU MOMOLLM CTaHAAPTU3UPOBaHHOIo onpocHuka ESAS (The Edmonton Symptom Assessment System),
(hukcmpoBanu aganTaunMoHHbIN CTaTyC U AaHHble YNCSTIOBOWN PENTUHIOBOMN LUKasbl 6011, BbIpaXXeHHOCTb SHAOreH-
HOM MHTOKCKKAaLMM NPOBOAMIN C MOMOLLbIO PacyeTHbIX NTMMOOLIMTAapHOro, NeNKOLMTapHOro, AAEPHOro NHAeKCa
cABWra nenkouMToB KPOBW. JTarbl UCCNeA0BaHNUA BKIOYanu: GYHKLMOHANbHYIO OLLEHKY COCTOSHUSI MaLMeHTOK
[l0 XMPYPruyecKoro nevyeHus, 3ateM Ha 1-e 1 5-e CyTKu nocneonepaLvoHHOro nepuoaa.

PesynbraTbl. [py NpoBefeHny aHannsa AaHHbIX YCTaHOB/IEHbI CTAaTUCTUYECKN 3HAUYMMble OT/IMYMS, Tak B rpynne
naLMeHTOK C MPUMEHEHMEM TepanUU KCEHOH-KUCIIOPOAHOWM CMECHHO Xanobbl Ha 60nb npeabsBasnn 12,9% nauu-
€HTOK, TOra Kak B KOHTPOJIbHOW rpynne — 34,2%, Nnpu He3HauuTenbHon Harpyake 17,1% un 39,9% cooTBETCTBEHHO
(p<0,05). MpuUMeHeHWe Tepanuy KCEHOH-KUCOPOAHON CMECHIO MPOAEMOHCTPVPOBAJIO BbICOKYHO 3HAUMMOCTb Me-
ToAa B perynsauMn aganTalMoHHOro cTatyca M B perpecce HeraTUBHbIX KIIMHUYECKUX MPOSIBAEHUA Y NaLMeHToK
nocne OHKOrMHEeKOIOrMYecknx onepaLuii.

3aksntoyeHue. IPPeKTUBHOCTb BbIBPaHHOW Tepanum KCEHOH-KUCIOPOAHOM CMeChO MO3BONSET NPOAEMOHCTPUPO-
BaTb BO3MOXHOCTb 06€360/1MBaHNA U HOpManu3auum afganTaLMoHHOro cTaTyca OHKOrMHEKONOrMYeCKUX nauneH-

TOK NMepeHecCLUnX XMpypruyeckoe yie4eHme onyxosieBblX NpoLeccoB PenpoayKTUBHbIX OpraHoOB.

KntoueBble cnosa:
OrMyXONW PenpoayKTUBHOW CUCTEMBI, MOC/IeoNnepaLMoHHas 60J1b, KCEHOH-KMCIOpOoAHas Tepanusi,
afianTalMOHHbIN CTaTyC, MCUXOJIOTMYECKUIA CTaTyC, BOCCTaHOBUTESIbHOE NTIEYEHUE.
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According to the International Agency for Re-
search on Cancer, published in 2018, it was noted
that 18.1 million new cases and 9.6 million deaths
from malignant neoplasms were registered world-
wide. In 2019, more than 600 thousand new patients
diagnosed with cancer were identified in Russia.
Among the female population, tumors of the repro-
ductive system account for the largest share of all
malignancies, so breast cancer was diagnosed in
18.3%, uterine body cancer in 7.0%, cervical cancer in
4.7%, ovarian cancer in 4.5% of women. Consistently
high rates in the structure of oncological morbidi-
ty of tumors of the reproductive system lead to an
annual increase in the number of women who have
undergone radical surgical treatment and need early
rehabilitation measures [1, 2].

Most gynecological operations are considered to
be moderately traumatic, however, according to the
rating of the 2013 cohort study of painful surgical
interventions, obstetric and gynecological opera-
tions took the first place in terms of pain intensity
in the early postoperative period [3]. These state-
ments partly explain the research of Gerbershagen
HJ (2014), who in his work notes gender differences
in the perception of postoperative pain. Moreover,
women emphasize the high intensity of pain re-
gardless of the type of surgical intervention [4]. The
multicenter generalizing data of Schnabel A (2020)
became the basis for the formation of prognostic
risk factors for postoperative pain, which include:
age less than 54 years, female gender, preoperative
chronic pain and opioid use, duration of surgery
more than 90 minutes, depression and anxiety in the
preoperative period. The presence of three risk fac-
tors leads to an increase in pain symptoms, which
can cause adverse postoperative consequences
in the form of dysfunctional disorders and the de-
velopment of chronic pain [5]. According to the re-
search work of Brandsborg B. (2012), insufficiently
relieved acute pain after hysterectomy forms the
risk of developing chronic pain syndrome in 18-32%
of women [6].

Undoubtedly, it is necessary to take into account
psychological factors in the formation of pain syn-
drome, which play an important role during the
postoperative period, as noted in the research work
Sobol-Kwapinska M. (2016). So, the psychological
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correlates of postoperative pain include depression,
waiting for surgery and pain, anxiety, low level of
optimism. As a result of this study, it was revealed
that negative situational aspects before the opera-
tion, then are prerequisites for a higher level of pain
activity in the postoperative period [7]. Negative psy-
chotraumatic factors in the preoperative period in
cancer patients are uncertainty and waiting for sur-
gery, the formation of anxiety-depressive symptoms,
lack of motivation to continue treatment, loss of vital
energy and personal meanings [8].

In oncogynecology, surgical treatment in combi-
nation with other antitumor therapy is the dominant
method regardless of the stage of the process [9].
When performing radical surgical treatment of
tumors of the genital system, it is preferable to
perform organ-preserving operations. However, in
some clinical cases, the most appropriate is the
total removal of an organ affected by a tumor with
suspected metastatic foci. The high risk of implan-
tation metastasis makes it necessary to perform
an extended volume of surgery with the removal of
the ovaries. The data of the study by Kolbasova EA
(2014) indicate that the localization of the tumor
in hormone-dependent and hormone-producing or-
gans provokes the development of a complex of
neuroendocrine and psychoemotional symptoms
that are difficult to predict and correct [10]. In onco-
gynecology, the postoperative period is complicat-
ed by postovariectomy syndrome, where the main
pathogenetic factor is hypoestrogenism. Forced
surgical suppression of the ovaries is accompanied
by various functional changes in the tissues and
organs, provoking a sharp change in hemostasis,
disorders of the functions of the neuroendocrine,
cardiovascular and other systems of the body with
the formation of maladaptive adaptive reactions
with a complex of deviations in the psychoemotional
sphere [11].

The imbalance of psychological functioning and
acute changes in homeostasis with the manifesta-
tion of pain symptoms after surgical treatment in
cancer patients, undoubtedly, requires a timely solu-
tion to this problem in the provision of necessary
and reasonable medical care. Modern achievements
and significant changes in medical technologies
determine the tactics of accompanying and restor-
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ative treatment. The goal of adequate analgesia
in the early postoperative period is the regression
of the stress response to surgical aggression, the
possibility of reducing the risk of functional com-
plications, and the maximum recovery of the pa-
tient after surgery [12]. At the same time, the basic
principles of analgesia in the early postoperative
period should meet the needs of the patient with the
provision of adaptation of therapy depending on the
functional state, effectiveness and safety. Analgesic
measures should be carried out within the frame-
work of a "multimodal approach”, which provides
for the use of drugs from different pharmacological
groups to ensure optimal functional and emotional
recovery of patients who have undergone surgical
treatment. To increase the effectiveness of analge-
sic therapy, it is necessary to improve organizational
and methodological approaches and use modern
achievements of anesthesiology, resuscitation and
surgery [13, 14].

Thus, the strategy of leveling pain after gyneco-
logical cancer operations should be based, first,
on knowledge of the characteristics operations in
oncological pathology characterized by aggressive
surgical approach with the formation of extensive
wound surfaces and demonstration of the surgical
stress response with production of inflammatory
mediators [3], and secondly, be aware of the emo-
tional imbalance that occurs in 42-68% of wom-
en with loss of fertility and reproductive functions
[10, 15]. It is obvious that the need to eliminate pain
and normalize the psychoemotional state equally
are important components of the early restoration
of the functional balance of the body of patients
after radical surgical treatment in oncogynecology.

The data of modern literature reflect the multidi-
rectional methods and techniques that are united
by a common goal of regression of pathological
disorders with compensatory possibilities of restor-
ing the functionally balanced state of the body of
women after hormone-reducing operations. Thus,
the use of plasmapheresis and xenon therapy in
cancer patients with the manifestation of postova-
riectomy syndrome led to an improvement in the
clinical condition, normalizing hormonal parameters,
reducing reactive anxiety, and improving the quality
of life [16]. The use of xenon therapy in oncology

is based on its analgesic, detoxifying properties, as
well as on the ability to influence the mechanisms
of adaptation by means of implementing the ac-
tion on the stress-limiting and stress-implementing
systems of the body, including in persons in a state
of psychoemotional stress. It is known that when
dosed, xenon is able to block the processes of lipid
peroxidation and reduce the activity of epinephrine
and glucocorticoids, and also contributes to the
suppression of the activity of NMDA receptors in the
structures of the nociceptive system. This feature of
xenon is used to relieve pain in cancer patients with
nociceptive pain, as well as during painful surgical
manipulations [17-20].

Taking into account the unique properties of this
inert gas, we made the choice of using a course of
therapy with a xenon-oxygen mixture (XOM) as the
main component of therapy for the correction of
a complex complex of postoperative changes, re-
gression of pain symptoms and altered psychoemo-
tional signs with normalization of the adaptive status
in oncogynecological patients.

Purpose of the study: to investigate the possibil-
ities of postoperative pain relief and normalization
of adaptive status in patients with oncopathology
of the reproductive system using xenon-oxygen
therapy.

PATIENTS AND METHODS

The study included 97 patients who were under-
going surgical treatment for a malignant tumor of
the reproductive system in the Department of On-
cogynecology of the National Medical Research
Centre for Oncology of the Ministry of Health of
Russia of the Ministry of Health of the Russian Fed-
eration in the period 2016—-2020. Part of this study
was carried out within the framework of the grant
of the President of the Russian Federation "New
technologies of molecular detoxification and cellular
immunotherapy in the complex of treatment and
rehabilitation of cancer patients with malignant tu-
mors of the genitals". All patients received informed
consent for the study and processing of personal
data, in accordance with the ethical standards of the
Helsinki Declaration (1964, as amended in 2013).
The cancer diagnosis was confirmed in accordance
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with the accepted clinical recommendations based
on the examination data, objective methods of ex-
amination and morphological analysis [9]. The cri-
teria for inclusion in the study were the presence
of an established diagnosis in the patients: cancer
of the uterine body, cervical cancer, ovarian cancer
at the surgical stage of antitumor treatment, and
the absence of decompensated concomitant pa-
thology. The exclusion criteria were the presence
of decompensated pathology and mental iliness.
The patients, depending on the corrective therapy
with XOM, were divided into the main and control
groups. In the postoperative period, on the 2nd, 3rd
and 4th days, in the main group, in addition to the
standard pain relief therapy recommended by WHO,
in order to regress pain and normalize the adaptive
status, the patients were treated with XOM. The pa-
tients of this group were provided with information
about the possibilities of xenon therapy in oncology,
about the absence of carcinogenicity and toxicity of
the gas, the essence of manipulations, indications
and contraindications were described in detail. In
addition to standard general clinical studies, pa-
tients were assessed the intensity of symptoms
using the standardized ESAS questionnaire (The
Edmonton Symptom Assessment System), record-
ed the adaptation status according to L.H.Garkavi
and analyzed the data of the numerical pain rating
scale (NRS), the severity of endogenous intoxication
was carried out using calculated lymphocyte (LI),
leukocyte (LII), nuclear (NI) and the white blood cell
shift index (ISL). The stages of the study included:
functional assessment of the patients' condition
before surgical treatment, on the 1st and 5th days
of the postoperative period.

The main group was represented by 49 patients
with a diagnosis of cervical cancer 21 (42.8%), uterine
body cancer 16 (32.6%), ovarian cancer 12 (24.6%).
Median age 53.1 years, mean age 47.2+1.8 years,
range 30-75 years, underwent surgical treatment,
according to clinical recommendations [9]. All pa-
tients received a course of xenon-oxygen therapy.
The control group consisted of 48 patients diagnosed
with cervical cancer 22 (45.7%), uterine body cancer
19 (39.8%), ovarian cancer 7 (14.5%). Age median
51.4 years, mean age 49.1+1.4 years, range 29-72
years, with similar surgical treatment without XOM
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therapy. The prevalence of the tumor process (TNM
classification, 2011) in the main group is represented
by the following indicators: stage 11-24 (48.9%), stage
1l - 21 (42.8%), stage IV — 4 (8.3%), in the control
group stage Il — 22 (45.7%), stage Ill = 22 (45.7%),
stage IV - 4 (8.6%). In the main group, concomitant
pathology is presented: oncological disease in anam-
nesis in 2 (4.2%) patients, cardiovascular pathology
in 26 (53.1%) patients, cerebral circulation disorders
and other neurological nosology in 4 (8.3%) patients,
gastrointestinal diseases in 5 (10.2%) patients, bur-
dened allergic history in 4 (8.3%) patients. In the con-
trol group, the manifestation of concomitant diseases
was represented by: pathology of the cardiovascular
system in 24 (49.9%) patients, neurological pathology
in 3 (6.2%) patients, gastrointestinal diseases in 3
(6.2%) patients, oncopathology in the anamnesis in
3 (6.2%) patients, allergic reactions in the anamnesis
in 6 (12.5%) patients. The clinical and anamnestic
data of the patients in the main and control groups
showed no statistically significant differences in the
localization and stage of the tumor process, as well
as concomitant pathology. The obtained data were
processed using standard computer techniques
(Statistuca 10, Microsoft Excel). In comparison of
the groups, the Student's parametric T — test and the
nonparametric Mann-Whitney U — test were used,
and the critical significance level of p was assumed
to be 0.05.

Therapy with XOM was carried out in the morning
hours by specialists who have passed certification
training in this medical technology. The legal basis
for this therapy was a permit for the use of medi-
cal technology FS No. 2010/227 "Method for the
correction of acute and chronic stress disorders
based on the inhalation of therapeutic doses of
xenon brand "Xemed" [17]. Indications for the use
of this medical technology is the relief of pain and
stress disorders of any etiology. Technical support
of the procedure was carried out using the CPC-1 -
therapeutic circuit for xenon inhalation with gas
flow regulation (TU 9444-002-39791733-2009)
(License No. 64/0125-L/02, LLC "KseMed", Rus-
sia, Moscow region, Khimki, Michurinsky 1st dead
end, 20; Registration certificate No. FSR 20006037
of 05.11.2009). For monitoring the concentration
of the gas flow of xenon and oxygen in the respi-
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ratory mixture and measuring the volumetric the
combined medical gas analyzer "GKM-03-Insovt"
(CJSC "Insovt", Moscow) was used in the binary
gas mixture. St. Petersburg, Russia) and a medical
xenon dosimeter (DKM-01) (manufactured by AKE-
LA-N LLC, Russia). Inhalation of the mixture was
carried out through a mask tightly attached to the
patient's face. In the first 2 minutes, the inhalation
mixture contained air with an increased concentra-
tion of medical oxygen of 35-40%. Then, at a gas
flow rate of 5-6 I/min, xenon was gradually added
to the inhaled mixture to 14-15% and the mixture
concentration was maintained for 20 minutes, sub-
sequent procedures proceeded with an increase in
the xenon concentration to 20%, and then 25% with
a reduction in the time exposure to 15 minutes and
in the final procedure to 10 minutes. The criteria
for sufficient exposure and achieving the effect
of xenon were the appearance of signs of super-
ficial sleep with a decrease in the respiratory rate
and heart rate. To prevent possible complications
from the respiratory and cardiovascular systems,
constant monitoring of blood oxygen saturation
was carried out, and hemodynamic parameters
were monitored.

RESEARCH RESULTS AND DISCUSSION

The negative consequences of radical surgi-
cal treatment of oncogynecological pathology are
manifested by irreversible stress-induced system-
ic disorders in the body of women, which requires
the development of a comprehensive approach to
recovery measures at all stages of antitumor treat-
ment. Undesirable clinical manifestations in the early
postoperative period and side effects of antitumor
treatment significantly worsen the quality of life of
women, which undoubtedly has a dominant character
in the choice of the patient's decision to continue
therapy [21]. The fact of a high risk of neurovegetative
and psychoemotional disorders in women with onco-
pathology of the reproductive organs after hormone-
reducing operations is proven.

In our work, we pursued two goals of applying
a course of therapy with XOM, to stop postopera-
tive pain and to minimize the manifestations of psy-
choemotional manifestations of postovariectomy

syndrome in patients who underwent radical onco-
gynecological intervention.

The analysis of the analgesic effect of XOM was
carried out taking into account the assessment of
the adequacy of anesthesia in 97 patients in the early
postoperative period after radical oncogynecological
surgery. All patients, on the eve of the evening and
immediately before the operation, were prescribed
a drug from the benzodiazipine group in order to nor-
malize their psychological state. In the main group,
the following surgical procedures were performed:
extended extirpation of the uterus with appendages
(type Piver lll) in 21 (42.8%) patients, extirpation of
the uterus with appendages and resection of the
large omentum in 12 (24.6%) patients, extirpation
of the uterus with appendages in 16 (32.6%) pa-
tients. In the control group, the following operations
were performed: extended extirpation of the uterus
with appendages (type Piver Ill) in 22 (45.7%) pa-
tients, extirpation of the uterus with appendages
and resection of the large omentum in 7 (14.5%)
patients, extirpation of the uterus with appendag-
es in 19 (39.8%) patients. General combined anes-
thesia in the main group was 53.1%, in the control
group — 54.3%, spinal-epidural anesthesia in the main
group — 46.9% and in the control group — 45.7%. The
average duration of operations in the groups was
78.2+0.45 minutes in the main group and 86.1+0.21
minutes in the control group. The average intraoper-
ative blood loss had no statistical differences and
was: in the main group 210.1+0.21 ml, in the control
group 242.4+0.11 ml. Postoperative analgesia in the
groups was carried out in accordance with WHO
recommendations. The duration of operations, the
volume of intraoperative blood loss and the type of
anesthesia did not have significant differences in the
groups. For all indicators, the groups are comparable,
the differences in the indicators are not statistically
significant (p<0.2).

Pain intensity was assessed at rest and with mod-
erate physical activity (changes in the position of the
body in bed) according to the subjective data of the
questionnaire of the numerical rating scale of pain
on the 1st and 5th days after surgery. The indicators
were evaluated in points, with 0 points-no pain, with
10 points-the most pronounced pain syndrome. It
was found that on the 1st day after the operation, the
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patients assessed the level of pain, which was 3.9
points (range 3-4), which was regarded as average
pain. Pain in the area of the postoperative wound
on the first day at rest was recorded by 46.5% of
patients, and 65.2% of patients-with a slight load,
the data are shown in the table 1.

When analyzing the data, it was found that on the 5th
day of the postoperative period, statistically significant
differences were revealed, so in the group of patients
with the use of XOM, complaints of pain at rest were
presented 2.7 times less than in the control group.
During exercise, a similar trend was observed: in the
main group, the pain decreased by 3.8 times compared
to the first day, while in the control group it was only
1.6 times (data processing using standard methods
(Statistica, 10. Microsoft Excel) using the parametric
T - student test and non-parametric U - Mann-Whitney
test, the critical level of significance p=0.05).

The analysis of the leaves of the purpose of anes-
thesia is established that in the group with applica-

tion of XOM anesthesia drugs NSAIDs decreased by
2.2 times compared with the control group, and the
introduction of narcotic analgesic was not done at
all. These indicators demonstrate the effectiveness
of the analgesic effect when using XOM therapy in
the early postoperative period.

It is proved that the activity of sex hormones is
associated with the psychological state and behav-
ioral reactions in women, which is manifested by
emotional disorders in the form of depression and
anxiety [22]. To determine the dynamics of the func-
tional state, the intensity of symptoms and the psy-
chological status of patients after radical operations
in oncogynecology on the 1st and 5th days of the
postoperative period, we used the indicators of the
standardized ESAS questionnaire recommended for
assessing the functional state of cancer patients [23].
The questionnaire data includes the 8 most common
clinical symptoms in cancer patients at the stages of
antitumor treatment (nausea, weakness, shortness of

Table 1. Indicators of the rating scale of pain in oncogynecological patients with the use of XOM therapy

1st day after surgery,

Main group

Control group

= th = th =
Indicator n=97 (5™ day), n=49 (5" day), n=48 »
% Score % Score % Score
Pain in rest 46.5 3.9+1.2 12.9 2.1+0.2 34.2 2.6+0.1* 0.02
Pain in strain 65.2 4.8+1.1 171 2.1+0.3 39.9 3.1+0.2* 0.01

Note: * — statistically significant difference between the indicators in the control group and the main group (p<0.05).

Table 2. Indicators of the standardized ESAS questionnaire in oncogynecological patients at the stage of surgical treatment

with the use of XOM
After surgery, Main group, Control group,
Indicator n=97 n=49 n-48 p
% Score % Score % Score

Feeling bad 57.3 3.841.1 26.5 1.4£0.1 41.0 4.7+0.1* 0.03
Dyspnea 18.5 0.8+0.1 11.2 0.40.1 13.1 0.7x0.2 0.4
Nausea 79.21 3.9+0.9 5.2 1.70.1 22.9 4.9+0.2*% 0.03
Weakness 82.1 4.4+1.2 38.1 2.7+0.2 33.9 3.6x1.1 0.2
Depression 55.0 4.1£1.1 14.2 1.9+0.1 35.1 4.9+1.2% 0.02
Sleep disturbance 59.2 5.241.2 15.5 2.0+0.2 62.0 3.1+1.1 0.4
Appetite disturbance 43.6 2.9+0.8 22.6 1.80.1 24.4 2.1+0.1 0.6
Anxiety 66.5 5.9+1.6 22.1 3.041.2 50.8 5.9+0.2* 0.01

Note: * — statistically significant difference between the indicators in the control group and the main group (p<0.05).
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breath, general health, as well as depression, anxiety,
sleep disorders and appetite). The data are shown
in table 2.

As a result of the study, it was found that in the
group with the use of XOM, there was a statistical-
ly significant decrease in clinical manifestations of
depression by 2.9 times, nausea by 4.1 times, poor
health by 1.9 times, and anxiety by 2.3 times (p<0.05).
Weakness, loss of appetite and sleep-there were no
statistical confirmations. The data of the ESAS ques-
tionnaire analysis show a positive trend in the regres-
sion of psychoemotional and autonomic disorders
when using XOM therapy.

Numerous literature sources indicate the func-
tional features of cancer patients, which are ex-
pressed in a decrease in the reserves of the met-
abolic and detoxification systems with clinical
manifestations in the form of polypocal functional
disorders of homeostasis [24]. Detoxification and
anti-inflammatory properties of xenon therapy
should be considered as the trigger components
of restorative treatment. In order to objectify the
study, for rapid assessment of the body's reactiv-
ity to surgical intervention in oncogynecological
patients and the possibility of anti-inflammatory
effects of XOM therapy, we analyzed the indicators
of the blood leukocyte formula, taking into account
the generally accepted intoxication indices, the data
are presented in the table 3.

Changes in the leukocyte formula of the blood
on the 1st day after surgery indicated local reactive
processes, an increase in the monocyte and lym-
phocyte links, and a decrease in immature forms
of elements in the blood determine the activation
of immune processes that provide detoxification.
Comparable numerical values of the nuclear index

(NI) indicated the state of intoxication at various
stages of the study, which corresponded to the
moderate severity of the clinical manifestation of
the inflammatory reaction [25]. On the 5th day, the
NCI index in patients with XOM therapy decreased
by 42% compared to the 1st day after surgery, and
in the control group by 14%, i.e., 3 times less. Such
dynamics, in cases of the use of XOM therapy, indi-
cated the restoration of neutrophil and monocyte
regeneration. The lymphocytic index (LI) after sur-
gery in patients with oncogynecological disease
had the lowest level of values, close to the lower
limits of the norm, indicating immunosuppression
(table 3). However, on the 5th day of the postoper-
ative period, Ll indicators increased 4.1-fold in the
group with XOM therapy, and in the control group
increased 2-fold (p<0.001), which indicates the re-
covery potential of XOM therapy. The index of the
shift of white blood cells (ILC), as an indicator of
the body's reactivity to irritation, clearly showed
a significant dynamics of values with an increase
relative to the initial values on the 1st day of the
postoperative period, with the achievement of the
normal level in the treatment of XOM compared to
the control group (table 3).

Thus, the dynamics of calculated indicators of
intoxication indices indicated that after surgery in
oncogynecology, patients have a pronounced reaction
from the blood system. As a result of XOM therapy,
the estimated indicators of intoxication indices were
close to the baseline level, in contrast to the group
without XOM therapy. The obtained data suggest that
the detoxification effect of xenon therapy is manifest-
ed in the form of a decrease in the accumulation of
endotoxins and products of incomplete metabolism
in the body of cancer patients.

Table 3. Dynamics of calculated indicators of intoxication indices in oncogynecological patients using XOM therapy, c.u.

Indicator Condition before 1¢t day after surgery, Main group Control group
surgery, n=97 n=97 (5" day), n=49 (5t group), n=48

LIl 2.09+0.33 4.71£1.09 2.02+0.31'? 4.56+1.09

NI 0.27+0.03 0.67+0.14 0.23+0.01'2 0.46+0.03

LI 0.41+0.11 0.14+0.03 0.58+0.09'2 0.29+0.05

ILC 1.9140.32 3.65+0.43 1.490.12'2 3.26+0.73

Note: LIl - leukocyte intoxication index; NI — nuclear index; LI — lymphocytic index; ILC — index of the shift of blood leukocytes; ' — differences
between the indicator after surgery and the treatment of XOM in the main and control groups are significant, p<0.05; ? - differences in the

indicators in the main and control groups are significant, p<0.05.
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The psychopharmacotherapeutic effect of xe-
non in small doses is applicable for the correction
of adaptive disorders and the elimination of stress
syndrome of various origins [17, 26]. To objectify the
effectiveness of XOM therapy in oncology, we used
the determination of the adaptive status of patients
before surgery (baseline), on the 1st and 5th days
of the postoperative period. Determining the type of
general non-specific adaptive response of the body
is an indicator of the level of health with an assess-
ment of the immune and neuroendocrine systems.
When conducting a parametric analysis of the cell
composition of the leukogram, we determined the
type of adaptive response and the level of reactivity.
The calculation of the quantitative share and the for-
mation of the cluster of adaptive status in the groups
was analyzed using the calculated coefficient of the
ratio of the total cluster of antistress and stress re-
actions (K = AS/S) [27].

The analysis of the dynamics of the structure of
adaptive reactions in oncogynecological patients
showed significant changes. Thus, in the majority of
patients, acute stress after radical surgery was iden-
tified in 71.9% of cases (more than 2.2 times relative
to the background state before surgery) and with an
anti-stress/stress ratio of 0.39, which is 5.1 times
less than the level before surgery. Integral indicators
of the adaptive status of antistress/stress indicat-
ed a natural shift in the ratio towards pathological
reactions after surgery. The frequency of balanced
reactions of quiet activation decreased by 4 times,
and increased activation was not recorded in any
case (table 4).

The recovery period without XOM therapy had
almost no positive dynamics, the stress response

prevailed in 66.3% of patients, and the anti-stress/
stress ratio did not actually change in comparison
with the 1-day postoperative period. The frequency
of the training response was 2.8 times less than the
stress response. The use of XOM therapy contributed
to the formation of a different adaptive status. The
dynamics of the antistress/stress ratio increased
significantly, exceeding the postoperative values by
6.5 times and reaching the initial level. The dominant
type was the training reaction, which is characterized
by the predominance of anabolic processes with the
development of protective inhibition in the central
nervous system, functional activity of the endocrine
system with an increase in non-specific, including
antitumor resistance [27].

CONCLUSION

Thus, the study showed that the majority of
patients with oncogynecological pathology after
radical surgical treatment and standard treatment
on the 1st day experience moderate pain at rest in
46.5%, with a slight load in 65.2%. After the use of
sessions of xenon-oxygen therapy on the 2nd, 3rd,
and 4th day of the postoperative period, the relief
of pain was noted in 2.7 times more patients than
in the group without this therapy. Complaints of
pain in the main group were presented by 12.9%
of patients, while in the control group — 34.2%,
with a slight load of 17.1% and 39.9%, respectively
(p<0.05). When conducting an objective rapid as-
sessment of the indicators of intoxication indices
in the group with XOM therapy, the approach of
these indicators to the initial level before surgical
treatment was noted, which indirectly determines

Table 4. Structure of adaptive reactions in oncogynecological patients when using therapy in the postoperative period

Adaptive reaction types Condition before

1t day after surgery,

Main group Control group

surgery, n=97 n=97 (5" day), n=49 (5" day), n=48
Stress, % 33.1 71.9 28.2 66.3
Training response, % 8.4 21.3 56.2 28.2
Rest activation, % 20.6 6.8 8.8
Increased activation, % 37.9 6.8 55
K=AS/S, c.u. 2.02 0.39 2.54 0.5

Note: AS — antistress, S — stress.
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the decrease in the body's systemic response to
surgical trauma.

The use of XOM therapy demonstrated the high
significance of the method in the regulation of the
adaptive status and in the regression of negative
clinical manifestations in patients after oncogyne-
cological operations. According to the ESAS ques-
tionnaire revealed a positive trend in the recovery
of psychosomatic well-being in group therapy
XOM, there was a statistically significant decrease
in symptoms of depression 2.9 times of illness 1.9
times, anxiety 2.3 times, nausea 4.1-fold (p<0.05).
The data of the questionnaires were objectified
by indicators of the dynamics of adaptive reac-
tions during treatment with xenon therapy. Thus,
in the postoperative period, the adaptive status in

oncogynecological patients was functionally low
reactivity with the identification of acute stress
in 71.9% of cases, which is more than 2.2 times
higher than the background state. On the 5th day
of the postoperative period, no positive dynamics
were observed in the group without XOM therapy,
the acute stress response was recorded in 66.3%
of patients, with no changes in the antistress/
stress ratio. Xenon therapy helped to restore the
adaptive status of oncogynecological patients in
the form of a predominance of a balanced train-
ing response and normalization of the antistress/
stress ratio, which reached the initial indicators
and exceeded the postoperative value by 6.5
times, which undoubtedly indicates the recovery
capabilities of XOM therapy.
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ABSTRACT

Purpose of the study. Demonstrate the possibilities of statistical analysis of the digital archive at pathological de-
partment (PD). To conduct internal quality control of the coding of malignant tumors according to the ICD-0-3 system
of pathology reports using the example of gastric cancer (GC).

Materials and methods. We retrospectively analyzed the digital archive of 368,157 pathology reports of the National
Medical Research Centre for Oncology of the Ministry of Health of Russia from 2000 to 2019. For the study, 4,857
pathology reports of patients operated for gastric malignancies (ICD-X codes: C16.0 — C16.9) were selected for the
period from 2000 to 2019.

Results. The analysis of 368,157 protocols of the digital archive of PD revealed 4,614 malignant epithelial tumors
of the stomach: tubular adenocarcinoma — 2,958, signet ring cell carcinoma — 791, undifferentiated cancer — 565,
mucinous adenocarcinoma — 210, neuroendocrine neoplasia — 90. A significant increase in the ICD-O codes for "ad-
enocarcinoma NOS" was found in 2018 and 2019. The pathology reports for these 2 years were reviewed by an inde-
pendent pathologist and changes were made to the ICD-O codes according to the WHO classification digestive sys-
tem tumors 2019. The adenocarcinoma NOS (8140/3) was replaced by the codes: tubular adenocarcinoma (ICD-O:
8211/3) — 41%, papillary adenocarcinoma (8260/3) — 9% and adenocarcinoma with mixed subtypes (8255/3) - 29%.
Conclusion. The study, based on analysis of coding ICD-O stomach MN demonstrated the importance of digital ar-
chive at the PD, as a tool for rapid static analysis pathology reports and quality control of coding. The coding system
can be the basis for large multicenter studies in oncology. Therefore, it is important to control the quality of coding of
the pathology reports and to timely update the codes when new pathological classifications are released.

Keywords:
quality control, stomach cancer, signet-cell adenocarcinoma, poorly cohesive adenocarcinoma, tubular
adenocarcinoma, diffuse type, intestinal type.
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OPUTUHAJTIbHAA CTATbA

WCMN0/b30BAHUE 3/IEKTPOHHOTO APXUBA PE3YNIbTATOB NPUXU3HEHHBIX
MATO/IOTOAHATOMUYECKIX UCCEAOBAHMM, KAK UHCTPYMEHT BHYTPEHHEIO
KOHTPONA KAHECTBA KOAMPOBAHWA 10 CUCTEME MKB-0-3 (ICD-0), HA NPUMEPE
AHAIU3A 3/T0KAYECTBEHHbIX HOBOOGPA30BAHUI XENYAKA

0.U.Kut', 10.A.®domenko’, H.C.KapHayxoe®*, T.0.JlanteBa', M.B.Bonowun?, I.0.BakyneHko',

C.X-N.bocenko|", U.A.Cyxapb', K.C.Epemun', I.B.Kamuucknii', M.A.Ky3HeuoBa'

1. ®I'BY «HMWUL, onkonorum» Munaapasa Poccuu, 344037, Poccuiickas Gepepauus, r. PoctoB-Ha-[loHy, yn. 14-9 nuHus, A. 63
2. rb0Y BO «PoctIMY» Munsppaa Poccuu, 344022, Poccuiickas ®epepauus, r. PoctoB-Ha-[loHy, nep. HaxuyeBaHckui, 4. 29
3. I'bY3 «MockoBcKuiA KnMHNYECKNIA HayyHblii LeHTp uM. A.C.JlornHoBa [13M», 111123, Poccuiickas ®epfepauus, r. MockBa, wocce HTy3uacTos, 4. 86

PE3IOME

Lenb uccnepnosanus. MNpoaeMoHCTpUpoBaTb BO3MOXHOCTU CTaTUCTUYECKOro aHanM3a 3/1eKTPOHHOro apxuBa
[MAO. NpoBeCcTN BHYTPEHHWN KOHTPOJIb KayecTBa KOAUPOBaHUSA 3/10Ka4eCTBEHHbIX onyxosnein no cucteme MKB-0-3
(ICD-0) npu»K13HeHHbIX NaTo/IoroaHaToMuUYeckux uccnepoanmii (MMAW) Ha npumepe 3HO xenyaka.
Matepuanbi u meTogbl. HaMu 6bin peTPOCNEKTUBHO NPOU3BEAEH SKCrpecc-aHanun3 368 157 NpoTOKOMOB NPUXMN3-
HEHHbIX MaToNOroaHaTOMUYECKNX UCCNef0BaHNI a1eKTpoHHoro apxuea MAO ®IrbY «<HMWL, oHkonorum» MuHaapasa
Poccum ¢ 2000 no 2019 rog BkItoUMTeNbHO. N5 UccrnefoBaHus 6bv 0To6paHbl 4 857 NPOTOKOIOB MPUXKU3HEHHbIX
naTosioroaHaTOMMYeCcK1X UccnefoBaHunii naumMeHToB, npoonepunposaHHbix B IBY «HMULL onkonorun» MuHsapaBsa
Poccum no noBoay 3n1okayecTBEHHbIX HOBOOGpasoBaHuit xenyaka (kogbl MKB-X: C16.0 — C16.9), B nepuog, ¢ 2000
no 2019 roa BKAKOYUTENBHO.

Pesynbratbl. [Mpy aHanuae 368 157 NpoToKoI0B 3N1EKTPOHHOIO apxuBa [MAOQ 6bi10 BbisiBNIeHO 4614 3n10KayecTBeH-
HbIX aMMTeNnanbHbIX ONyXoen XenyaKa, KoTopble pacnpeaenuianch cneayrowmm o6pasom: afeHoKkapLuuHomMa
BLY — 2958, nepcTHEBUAHOKIIETOYHbIV pak — 791, HeanddepeHUMPOBaHHbIY pak — 565, MyLIMHO3Hasi ageHoKapLu-
HoMa — 210, Helpo3aHAOKPUHHbIe onyxonu — 90. O6HapyeHo 3HauyuTenbHoe yBenuyeHue kogos MKB-O «AfeHo-
KapuvHoma B1Y» PXX B 2018, 2019 rogax. NMpoTtokonbi MNMMAW 3a 3Tn 2 roga 6b1/1M NepecMOoTPeHbl HE3aBUCUMbIM
BPa4yoM-MaTonoroaHaToM 1 BHeCEHbI M3MeHeHus B koabl MKB-O cornacHo knaccudukauuv BO3 onyxonen XKT
2019 ropa. Ha cmeHy koay AK BL1Y (8140/3) npuwnu koapl Ty6ynsipHoi AK (MKB-0: 8211/3) — 41%, nanunnsipHoii
AK (8260/3) — 9% 1 afieHOKapLHOMbI CO CMeLLaHHbIMU noaTunamu (8255/3) — 29%.

3aknoyeHune. B pesynbTaTe NpoBeAEeHHOro NCCNefoBaHNns, Ha NpuMepe aHanusa koguposaHua MKB-0 3HO xenyaka
6b1710 NPOAEMOHCTPMPOBAHO BaXKHOE 3HAYEHME 3IEKTPOHHOro apxmBa B MAO, Kak MHCTpyMeHTa 6bICTPOro cTaTuye-
ckoro aHanusa MMAW n koHTpons KayecTBa KogupoBaHusi. Cuctema koguposaHusi MMAN MoXeT 6bITb OCHOBOW AA
NpoBeAEeHNs KPYMHbIX MHOTOLEHTPOBBIX UCCNEeA0BaHUIA B 06/1aCTU OHKOSIOTUUW. Ba)kHO CBOEBPEMEHHO O6HOBNSATh
koAbl MKB-0 npu Bbixofe HOBbIX MOP(ONOrnyecknx knaccudmrkaLumi.

KntouyeBble cnosa:
KOHTPOJIb KaYecTBa, paK XesnyaKa, NepCTHEBUAHO-K/IETOYHAsA KapLMHOMa, KapLMHOMa 13 Nnioxo
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RELEVANCE

The International Statistical Classification of Dis-
eases and Related Health Problems (ICD) is a doc-
ument used as a leading statistical and classifica-
tion framework in health care, ensuring the unity of
methodological approaches and international com-
parability of materials. In Russia, health authorities
and institutions made the transition of statistical
accounting to ICD-10 in 1999 [1]. ICD-O is an exten-
sion of the ICD for tumor diseases, widely used by
cancer registries.

Accurate coding systems allow for statistical ac-
counting of the incidence, prevalence and mortality
of malignant neoplasms of various localizations,
for example, gastric cancer (GC). In world statistics,
GC is in 5th place in terms of occurrence and in 3rd
place in mortality among all cancers. According to
statistics from the International Agency for Research
on Cancer, in 2018 about 1,033,701 new cases of GC
and 782,685 deaths were registered in the world [2].
The highest morbidity is observed in the Russian
Federation, with a relative increase in the incidence
of diffuse type of GC [3].

The presence of clear criteria for the diagnosis
of GC allows pathologists to correctly use the ICD-O
coding systems.

Since 1965, the histological classification of GC
has been based on the Lauren criteria: adenocarci-
noma of the intestinal type (occurs in 54% of cases),
diffuse type (occurs in 32% of cases), and indetermi-
nate type (occurs in 15% of cases) [4, 5]. According
to the literature data, diffuse GC is associated with
sex (more often detected in female) and with age
(found on average 7.3 years earlier) [6, 7], while in-
testinal GC is more often associated with intestinal
metaplasia and infection Helicobacter pylori [8, 9].
GC demonstrates pronounced histological and cyto-
logical heterogeneity, and often several histological
types are found in one tumor [10, 11].

The WHO classification for gastrointestinal tu-
mors, published in 2019, identifies 5 main histolog-
ical types of GC: tubular, papillary, mucinous, poorly
cohesive cell carcinoma (including the signet-ring
cell carcinoma) and mixed carcinoma [12]. We no-
ticed that in most publications the WHO classifica-
tion is considered alternative, and the main focus is
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on the Lauren classification [13-17]. Despite differ-
ences in terminology, the main subtypes are similar
in clinical and morphological characteristics. For
example, the diffuse type according to the Lauren
classification and the poorly cohesive carcinoma
according to the WHO classification more often con-
tains a signet-ring cells and are associated with poor
survival [18-20].

The greatest difficulty is the coding of the mixed
subtype of adenocarcinoma, in view of the fact that
in the WHO classification there are no clear criteria
for the % ratio of various histological components in
the tumor. For example, in a similar mixed subtype
of gastric neuroendocrine tumors (MiNeN) there
is a precise indication of "at least 30% of each of
the components". Among the publications, data on
the frequency of histological types of GC vary [21-
23]. According to the literature, the incidence of
mixed gastric adenocarcinoma is indicated from
6 to 22% [24].

We believe that the differences in the frequency
of occurrence of histological types of gastric ade-
nocarcinoma may be associated with different ap-
proaches to morphological diagnostics in different
institutions. And therefore, the analysis of the use
of the codes of histological types of gastric adeno-
carcinoma according to pathology reports from the
digital archive of the pathology department (PD) of
the National Medical Research Centre for Oncology
of the Ministry of Health of Russia for the last 20
years became relevant for us.

Purpose of the study: demonstrate the possibil-
ities of statistical analysis of the digital archive of
pathology reports. To conduct internal quality control
of malignant tumors coding according to the ICD-0-3
system of pathology reports using the example of GC.

MATERIALS AND METHODS

The digital archive of the pathology reports has
been maintained at National Medical Research Centre
for Oncology of the Ministry of Health of Russia in the
Microsoft Access program since 1993 and contains
the following patient data: registration number of the
pathology reports, date of study, number of slides,
personal name, gender, age, date of birth, place of
residence (region, district, city), medical history num-
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ber, department that sent the material, name of the
investigated organ, localization of the pathological
process in the organ, histological type of tumor, code
according to the ICD-0-3 system, code according to
the ICD-X system, Grade of differentiation, the nature
of the material (biopsy, surgery), the type of tumor
(epithelial, non-epithelial, tumor-like lesions), the na-
ture of growth (primary cancer, metastatic cancer,
benign neoplasm), full name of the pathologist, the
category of complexity pathology reports. To date,
since 1993, the digital archive has stored data from
more than half a million pathology reports of biop-
sy and surgical material. Initially, the digital archive
was created in Microsoft Access 9.0 with constant
internal coding according to the 2000 WHO classifi-
cations, which over the years imposed certain diffi-
culties in updating the coding when publishing new
versions of the WHO classification.

For this research, data from Microsoft Access 9.0
were exported into the ".xIsx" table format for further
express analysis of an digital database in Microsoft
Excel 16.0 using the pivot table method. Taking into
account the diversity of histological subtypes en-
coded by the corresponding ICD-0O codes, GC was
selected among all localizations for further analysis.
It should be noted that by design this study is explor-
atory, not confirmative.

Malignant epithelial tumors — 4614 (95%)
m Non-Hodgkin's lymphoma — 112 (2%)
m GIST -121 (3%)

4818 patients with malignant tumors of
stomach (ICD-X: C16)

As a result, we selected pathology reports for
patients with surgery for GC (ICD-X codes: C16 —
Malignant neoplasms of the stomach: C16.0-C16.9)
in the period from 2000 to 2019, with considering
the current software version for this period. Each
pathologist participating in the diagnosis of GC was
assigned a number for statistical processing.

Statistical analysis was performed using the Sta-
tistica 10.0 software package. Quantitative data are
presented as values in the form of Median [Lower
quartile; Upper quartile]; comparison was carried out
using Spearman'’s test. A p-value<0.05 was consid-
ered statistically significant.

RESULTS OF THE STUDY

From 2000 to 2019, the digital archive contains
information from 368,157 pathology reports includ-
ing 4,857 patients with surgery for GC (gastrectomy,
distal gastric resection, proximal gastric resection).

Among these pathology reports of GC, malignant
epithelial tumors — 4,614, non-Hodgkin's lympho-
mas — 112, malignant mesenchymal tumors (GIST) -
121 (fig. 1). According to the ICD-O codes, the data
were distributed as follows: adenocarcinoma NOS
(ICD-0: 8140/3) — 2,958 patients, signet-ring cell
carcinoma (ICD-0: 8490/3) — 791, undifferentiated

4614 patients with malignant
epithelial tumors of stomach

m Adenocarcinoma NOS
m Signet-ring cell carcinoma

Undifferentiated adenocarcinoma

a

Mucinous adenocarcinoma

m Neuroendocrine tumor

Fig. 1. The frequency of detection of various histological types of GC among patients with surgery for GC at the National Medical Research
Centre for Oncology of the Ministry of Health of Russia from 2000 to 2019.
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cancer (ICD-0: 8020/3) — 565, mucinous adenocarci-
noma (ICD-O: 8480/3) — 210, neuroendocrine tumors
(ICD-0: 8240/3, 8246/3) - 90.

According to anatomical sites, malignant epithelial
tumors were coded as follows: body (ICD-10: C16.2) -
2,318 patients (50%), pylorus (ICD-10: C16.4) — 1,228
patients (27%), cardia (ICD-10: C16.0) — 1,024 patients
(22%), lesser curvature (ICD-10: C16.5) — 38 patients
(1%), fundus (ICD-10: C16.1) — 6 patients (0%).

In the WHO classification for gastrointestinal
tumors 2000, the codes of adenocarcinoma NOS

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

(8140/3), intestinal adenocarcinoma (8144/3), tu-
bular adenocarcinoma (8211/3) could be used for
a specific diagnosis of GC. The pathologist could
choose any of them, but in this case it was impossi-
ble to maintain internal statistics on the frequency
of types if several codes were used each time to
designate one type. With each new edition of the
WHO classification of gastrointestinal tumors, the
coding system also undergoes changes. In PD of
National Medical Research Centre for Oncology of
the Ministry of Health of Russia, a pathologist in his

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

B Adenocarcinoma NOS
® Mucinous adenocarcinoma

m Undifferentiated adenocarcinoma

m Signet-ring cell carcinoma
B Neuroendocrine tumor

Fig. 2. Dynamics of the detection rate of various histological types of GS among patients with surgery for GC at the National Medical
Research Centre for Oncology of the Ministry of Health of Russia in percentage terms from 2000 to 2019.

100%
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80%

70%

60%

50%

40%

30%

20%

10%

0%

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Pathologist Pathologist Pathologist
et " e " s

Pathologist n Pathologist n Pathologist n Pathologist

Ne4 Ne5 Ne6 Ne7

Fig. 3. Dynamics of distribution in percentage ratio of the number of pathology reports of epithelial GC between pathologists from 2000 to 2019.
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pathology reports used a single code "adenocarci-
noma NOS" (8140/3) to designate tubular, papillary
and mixed AK, along with a detailed description of
the slides indicating the percentage of each of the
components. It should be noted that due to the
heterogeneity of GC, this code allows you to get
only general ideas about the diagnosis, since is
established by the most predominant component
in the tumor.

Since 2018, the Ministry of Health of the Russian
Federation has recommended coding according

Pathologist No1

Pathologist No4  Pathologist No5

B Adenocarcinoma NOS
m Undifferentiated adenocarcinoma
m Neuroendocrine tumor

Pathologist No2

to the ICD-0-3 system, we decided to revise the
approaches to coding, taking into account the cur-
rent classifications. We analyzed the frequency of
histological types as a percentage by year (fig. 2).
There was a statistically significant decrease in the
number of diagnoses of "undifferentiated cancer"
from 42 in 2000 to 2 in 2019 (median 30.5 [25.5;
34.75], R?=0.638, p<0.01) and an increase in the
number of diagnoses “Neuroendocrine tumor” from
1in 2000 to 11in 2016 (median 5 [3; 7.5], R?=0.525,
p<0.01). At the same time, the number of diagnoses

Pathologist No3

Pathologist No7

ﬂ‘
\|

Pathologist No6

B Signet-ring cell carcinoma
m Mucinous adenocarcinoma

Fig. 4. Distribution of codes for histological types of GC for each of the pathologists separately.

m Tubular adenocarcinoma — 157 (41%)

m Adenocarcinomas with mixed subtypes — 110 (29%)

m Signet-ring cell carcinoma — 62 (16%)

m Papillary adenocarcinoma — 35 (9%)

= Mucinous adenocarcinoma — 11 (3%)

= Undifferentiated adenocarcinoma — 2 (1%)
m Neuroendocrine tumor — 2 (1%)

Fig. 5. The frequency of histological types of epithelial malignant neoplasms after revision of the pathology reports by an independent

pathologist from 2018 to 2019 (379 patients).
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of NOS adenocarcinoma increased significantly
from 90 in 2000 to 221 in 2019, especially over the
last 2 years (median 146.5 [123; 165.25], R?=0.598,
p<0.01).

We found an abnormal increase in the number of
diagnoses of "adenocarcinoma NOS" and we ana-
lyzed the percentage distribution pathology reports
of epithelial GC between pathologists from 2000 to
2019. The specifics of the work of a large oncological
institution made us to introduce of narrow special-
izations among pathologists. Over the past 2 years,
the morphological diagnosis of GC was assigned
mainly to two pathologists (pathologists No. 6 and
pathologists No. 7) (fig. 3).

We analyzed the distribution of codes for his-
tological types of GC for each of the pathologists.
As a result, pathologists No.1, pathologists No.2,
pathologists No.3, pathologists No.4 and pathol-
ogists No.5 had approximately similar distribution
of histological type codes.While pathologists No.6
and pathologists No.7 were much more likely to use
the code for adenocarcinoma NOS (8140/3) in the
conclusion (fig. 4).

The pathology reports from 2018 to 2019 were
reviewed by an independent pathologist and recoded
according to the 2019 WHO classification of gastroin-
testinal tumors (fig. 5). As a result, after the revision
of the pathology reports, the code of adenocarcinoma
NOS (8140/3) was replaced by the codes of tubular
adenocarcinoma (ICD-0: 8211/3) — 41%, papillary ad-
enocarcinoma (8260/3) — 9% and adenocarcinomas
with mixed subtypes (8255/3) — 29%.

In the 5th edition of the WHO classification of gas-
trointestinal tumors, adenocarcinoma with mixed
subtypes is established based on the identification
of two or more histological subtypes in the tumor,
however, the proportion of these subtypes is not
discussed. In turn, in the recommendations of the
College of American Pathologists (CAP), adenocar-
cinoma with mixed subtypes means "approximately
equal ratio of intestinal to diffuse components". The
question remains, which recommendations should
be followed by a pathologist in Russia.
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DISCUSSION

As a result of the study, using the example of
the analysis of GC coding, it was demonstrated the
importance of the digital archive in PD as a tool
for rapid static analysis of pathology reports and
quality control of coding of pathologists. Moreover,
it is not so much the fact of the presence of such
databases in the department that is important, but
control over the maintenance of digital archives
data, namely, training specialists in the principles of
accurate coding of the detected pathology and time-
ly updating of the coding system in accordance with
modern editions of WHO classifications. In the order
of the Ministry of Health of the Russian Federation
of March 24,2016 N 179n "On the Rules for con-
ducting pathological and anatomical examinations"
in Appendix No. 2 "Recommended staff standards
of the PD and bureau", the position of a physician-
statistician is provided for every 15 positions of
doctors and specialists with a higher non-medical
education only for the pathology bureau, and is not
provided for the PD. We consider it expedient to
introduce the position of a doctor-statistician in PD
of large oncological institutions for accurate coding,
maintenance and analysis of the digital archive.

CONCLUSION

Analysis of the digital archive of PD National Med-
ical Research Centre for Oncology of the Ministry of
Health of Russia on the example of GC revealed the
unjustified frequent use of the code "adenocarcinoma
NOS" (8140/3) by pathologists. Thanks to the research
carried out, the PD digital archive system is being up-
dated. In particular, new clinical and morphological
parameters (TNM classification) are being introduced
and combined with other information systems of the
institution. The pathology reports coding system can
be the basis for large multicenter trials of oncology,
therefore, it is important to control the quality of cod-
ing of pathology reports and timely update of codes
when new morphological classifications are released.
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ABSTRACT

Lung cancer is among the most common malignant diseases in Russia. In 80—-90%, its morphological type is non-
small cell lung cancer. Stage IV primary advanced lung cancer is diagnosed in 41% of patients. Median overall survival
in stage IV patients receiving chemotherapy is 7-12 months. Treatment for stage IV lung adenocarcinoma is based
on predictive and prognostic factors. Chemotherapy, chemoimmunotherapy or immunotherapy is recommended
in the absence of driver mutations in the EGFR (exons 19 and 21) and BRAF genes, ALK and ROS1 translocations.
Platinum-based regimens are preferred as the first-line chemotherapy. Stabilization, partial or complete response
after 4-6 chemotherapy cycles allow for maintenance therapy with pemetrexed to increase progression-free survival
and overall survival.

Purpose of the study. Using a real clinical case, to confirm the efficacy of pemetrexed in the treatment for stage IV lung
adenocarcinoma in the second-line therapy in combination with platinum-based agents and in a maintenance therapy.
A clinical case of a patient with central cancer of the lower lobe of the right lung St IV (cT3N2M1) is presented; the
first treatment stage involved 3 cycles of the first-line polychemotherapy (paclitaxel 175 mg/m? intravenously on day
1, carboplatin AUC 5 intravenously on day 1, every 3 weeks), and 6 cycles of the second-line polychemotherapy (peme-
trexed 500 mg/m? intravenously on day 1, cisplatin 75 mg/m? intravenously on day 1 of the 21-day cycle). Stabilization
of the disease was achieves, and 20 cycles of maintenance therapy with pemetrexed followed; the achieved effect
persisted and was confirmed by spiral X-ray computed tomography every 3 months. The objective effect of anticancer
therapy was assessed according to the RECIST 1.1 criteria. It took 20 months from the beginning of the second-line
anticancer medical therapy to progression, and 16 months from the start of maintenance pemetrexed to progression.
The safety profile was satisfactory, and the ECOG performance status 0 maintained. Only one adverse effect, degree
| general weakness, was noted, which did not have a negative impact on the patient's quality of life.

Keywords:
non-small cell lung cancer, adenocarcinoma, pemetrexed, maintenance therapy, adverse effects, disease
stabilization.
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KTMHWYECKOE HABJTIOAEHUE

OMbIT MCMONb30BAHWUA NEMETPEKGE/IA B MOAAEPXMBAIOULEN TEPANUK
METACTATUYECKOW ALEHOKAPLIUHOMbI JIETKOTO

J1.10.BnagumupoBa, A.3.Ctopoxakoea, E.A.Kana6aHosa*, 1.H.Mew,epsikoe, C.B.OcbkuH, C.H.Kabanos, H.l0.CamaHeBa,
fl.B.CBeTuykKas, A.B.TuwumHa

OrbY «<HMWULL onkonorum» Munsgpasa Poccuu, 344037, Poccuiickas ®epepauus, r. PoctoB-Ha-[loHy, yn. 14-a nuHus, 4. 63

PE3IOME

Jingmpytowme nosuumum B CTPYKTYpe OHKONOrMYeCKOo 3a60o1eBaeMOCTH HaceneHns Poccum 3aHMaeT pak JIerkoro.
B 80—-90% cnyyaeB BCTpeyaeTcsi HEMENKOKIETOYHbI MOPGhOIOrnyeckunii BapuaHT. lNepBUYHO reHepanv3oBaHHbI pak
nerkoro IV ctagum BbisiBnsietcs y 41% 60nbHbIX. MeanaHa o6LLel BbDKMBAEMOCTM MNPy NPOBEAEHUN XUMUOTEpanum
naumeHTtaMm c IV ctaguen coctaBnsieT 7—12 mecsiueB. JleueHne ageHoKapLUMHOMbI ierkoro |V ctagum HasHavatoT C yye-
TOM NPeANKTUBHBIX Y MPOrHOCTUYECKMX GakTopoB. Mpu oTCYyTCTBUM ApaiiBepHbix MyTauuii B reHax EGFR (pevuenTtop
anuaepMasbHoro daktopa pocta) (19 1 21 ak30HblI), BRAF, TpaHcnokaumii ALK (KuHasa aHaniacTuyeckomn TMMboMbl),
ROS1 pekomeHayeTCa HagHaYeHne XMmMmnoTepanuu, XMMMOMMMYHOTEepannm U UMMyHoTepanuu. B kayectee Xummno-
Tepanuu nepBoin NIMHUK NPeANoYTUTENIbHEE UCMOMNb30BaTb KOMOGMHALMM Ha OCHOBE NNaTuHbI. MNpu cTabunusauum,
YaCTMYHOM WMJIM MOMHOM OTBeTe nocnie 4—6 KypcoB XMMUOTEPanu BO3MOXHO NPoBeAeHNe NOoALAEPXXMUBatoLLeN
Tepanuu neMeTpeKCeAoM C Liesibio YBENUYEHNSA BbIXXMBAEMOCTM 63 NPOrpeccupoBaHus, obLLeit BbIXXMBAaeMOCTH.
Lienb nccnepoBanus. Ha cnyyae 3 peanbHOW KIIMHUYECKOW MPAKTUKW NOATBEPAUTL 3D (HEKTUBHOCTL MPUMEHEHNS
nemeTpeKkceia B Ie4eHUn aieHoKapLMHOMbI fierkoro St IV Bo BTOpoW NnHMKM Tepanuy B KOMGMHaLMK € npenapatamMu
NAaTuHbI B NOALEPXKMBAIOLLEM PEXUME.

MpencTaBneHo KIMHUYECKOe HabtoAeHNe NaLUEHTKM C LLeHTPanbHbIM PAKOM HUXXHEW JoNn npaBoro nerkoro St IV
(cT3N2M1), Ha NepBOM aTare fieYeHnss KOTopoit 6b1710 NPoBEAEHO 3 Kypca NosmMxumuoTepanuu 1 inHum (NaknuTakcen
175 Mr/M? BHYTPMBEHHO KanesnbHO B 1-i feHb, kap6onnatui AUC (nnowaab nog GpapMakoKMHETUYECKOW KPUBOIA)
5 BHYTPUBEHHO KanesnbHo B 1-i AeHb, Kaxxable 3 Hepenu), 6 KypcoB NoMXMMMoTepanuu 2 nuHun (nemeTpekces,
500 Mr/M2 BHYTPMBEHHO KarnesibHO B 1-1 AeHb, LucnnaTuH 75 Mr/mM2 BHYTPUBEHHO KanesibHO B 1-1 AeHb 21 AHeBHOro
uMKna). B cBA3W ¢ JocTUrHyTOM cTabunusauueit 3a6oneBaHuns aanee nposefeHo 20 LUKIIOB NOALEPXKMBAIOLLEN
Tepanuu nemMeTpeKkceoM, Ha MPOTSHXKEHUN KOTOPbIX AOCTUTHYTbIN 3P deKT COXpaHANCA N NOATBEPXKAASICA PEHT-
reHOSIOMMYECKN NPU BbINOMHEHWUN CMPaibHON PEHTIEHOBCKON KOMMbIOTEPHON TOMOrpadun Kaxable 3 mecsua.
OueHKa 06beKTUBHOIO addeKTa MPOTUBOOMYXONEBOW JIEKAPCTBEHHOI Tepanuy NPOBOAMIIACh COrMacHO KpUTEpUSM
Response evaluation criteria in solid tumours (RECIST) 1.1. OT Hayana 2 MMHWUKU NPOTUBOOMYXO/IEBOI IEKAPCTBEHHOM
Tepanuu Ao nporpeccupoBaHmns npoLuno 20 MecsLeB, a OT Havyana BBefleHUsi neMeTpekcea B MOALEPXKMBaOLWEM
pexxume Ao nporpeccupoBaHus — 16 MecsuleB. MNpodunb 6e30MacHOCTU Gbl1 YAOBIETBOPUTESIbHBIM, COXPaHANCS
ctatyc ECOG 0. OTMeYeHO TONbKO OAHO HeXenaTesbHoe siBNeHne — obLuasi cnabocTb | cTerneHu, YTo He OKasblBasno
oTpULaTeNIbHOIO BIMSTHUA Ha Ka4eCTBO XXMU3HW NaLMeHTKM.

KntouyeBble crnoBa:
HEeMeJIKOKJ/IETOYHbI paK JIErKoro, afleHoKapLuMHOMa, NeMeTpeKces, NMoAAEPXKMBatoLLan Tepanus,
He)xenaTesibHble ABNEHNS, CTabunnsaums 3aboneBaHus.
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Lung cancer occupies a leading position in the
structure of cancer incidence in the Russian popula-
tion. In 2018, malignant diseases of the lung, trachea
and bronchi were first diagnosed in 51,573 people.
At the same time, the proportion of patients with
stage IV from the number of patients with a first-
time diagnosis of a malignant neoplasm was 41% [1].
Non-small cell morphological variant of lung cancer
occurs in 80-90% of all cases [2]. According to the
clinical recommendations of the Ministry of Health
of the Russian Federation for stage IV lung adeno-
carcinoma, treatment is prescribed taking into ac-
count predictive and prognostic factors. Thus, when
activating mutations of the EGFR gene (exons 19
and 21) or translocations of ALK, ROS1, and BRAF
mutations are detected, targeted therapy is rec-
ommended. In the absence of driver mutations in
these genes, chemotherapy, chemoimmunotherapy
or immunotherapy is recommended, the purpose of
which depends on a number of clinical and labora-
tory parameters, in some cases taking into account
the level of PD-L1 expression by tumor cells [3, 4].
As a first-line chemotherapy, it is preferable to use
platinum-based combinations [5, 6]. The median
overall survival during chemotherapy in patients with
locally advanced (Ill b) and metastatic (1V) stages is
7-12 months [6—8]. One of the chemotherapeutic
options is to use a combination of pemetrexed 500
mg/m? intravenously drip on day 1 with cisplatin 75
mg/m? or carboplatin AUC 5 intravenously drip on
day 1 every 3 weeks. With stabilization, partial or
complete response after 4-6 courses of treatment,
maintenance therapy with pemetrexed is recommend-
ed. Maintenance therapy is prescribed to increase
progression-free survival, overall survival, while the
number of side effects should be minimal and not
have a significant negative impact on the quality of
life of patients. Maintenance therapy is performed
until progression or unacceptable toxicity. Conducting
maintenance therapy immediately after line 1 therapy
may lead to an increase in the number of patients
who may benefit clinically from additional lines of
therapy [9]. It is important that pemetrexed therapy
has a low incidence of side effects and controlled
toxicity [10].

The efficiency of maintenance therapy with peme-
trexed in patients with late-stage non-small cell lung

cancer (NSCLC) was confirmed in a double-blind ran-
domized controlled trial of phase Il PARAMOUNT.
This study involved patients with late-stage non-squa-
mous cell NSCLC aged 18 years and older, with at
least one measurable tumor site, and with an Eastern
Cooperative Oncology Group (ECOG) score of 0-1,
who had not previously received systemic chemother-
apy for lung cancer. The study included two phases:
the induction phase without randomization and the
maintenance phase with randomization. Before ran-
domization, patients (939 people) underwent 4 cycles
of therapy with pemetrexed (500 mg/m?) and cispla-
tin (75 mg/m?), which were administered intravenous-
ly by drip on the 1st day of the 21-day cycle. Further,
patients without signs of disease progression (539
people) were randomized into two groups (in a ratio
of 2:1). In group 1, consisting of 359 people, patients
received maintenance therapy with pemetrexed (500
mg/m? on day 1 of each 21-day cycle) and optimal
symptomatic therapy (OST), in group 2 (180 peo-
ple)-placebo (on day 1 of each 21-day cycle) and
OST. Maintenance therapy was carried out until the
disease progressed or unacceptable toxicity, and it
was discontinued at the decision of the patient or
doctor. From 1 to 19 cycles of maintenance therapy
with pemetrexed were performed (an average of 4.9).
More than 6 cycles of pemetrexed were received by
23% of patients (84 people out of 359 patients in the
pemetrexed group). The main criterion for effective-
ness in this study was progression-free survival. The
objective effect frequency, quality of life, use of medi-
cal resources, adverse events, and overall survival (S)
were additionally studied. Median progression-free
survival, calculated from the date of randomization,
was 4.1 months (95% Cl 3.2-4.6) in the pemetrexed
group and 2.8 months (95% Cl 2.6-3.1) in the placebo
group. Grade IllI-1V hematological adverse events,
possibly related to treatment, were more common in
the pemetrexed group (33 [9%] of 359 patients) com-
pared to the placebo group (1 [< 1%] of 180 patients;
p<0.0001), the same trend was observed for non-he-
matological adverse events of grade IlI-V (32 [9%]
of 359 patients in the pemetrexed group; 8 [4%)] of
180 patients in the placebo group; p=0.080). In each
group, one fatal outcome was recorded, possibly
related to treatment. The most common grade llI-IV
adverse events in the pemetrexed group were anemia
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(16 [4%] of 359 patients), neutropenia (13 [4%]), and
fatigue (15 [4%)). In the placebo group, the above ad-
verse events were less common: anemia (1 [< 1%] of
180 patients), neutropenia (0), and fatigue (1 [< 1%)).
The most common serious adverse events were ane-
mia (8 [2%] of 359 patients in the pemetrexed group
vs 0 in the placebo group) and febrile neutropenia
(5[1%] vs 0). At the same time, 19 (5%) patients from
the pemetrexed group and 6 (3%) patients from the
placebo group aborted participation in the study due
to adverse events associated with treatment [11].

The efficiency of pemetrexed in maintenance
therapy in late-stage NSCLC after induction chemo-
therapy with pemetrexed-free duplets was evaluated
in a multicenter, randomized, double-blind phase IlI
trial [12]. This study included patients with squamous
and non-squamous cell histological tumor types, who
were randomized in a 2:1 ratio after completing 4
cycles of induction chemotherapy with duplets based
on platinum derivatives and not containing peme-
trexed in the absence of progression. A total of 663
patients were randomized, 441 of them received
maintenance therapy with pemetrexed (500 mg/m?)
in combination with optimal symptomatic therapy,
and 222 patients received placebo in combination
with optimal symptomatic therapy on day 1 of the
21-day cycle. The main criterion for effectiveness
was progression-free survival (PFS), which was de-
termined from the date of randomization. Secondary
end points were overall survival (0S), the frequency
of the objective effect, safety. The use of pemetrexed
as maintenance therapy resulted in a statistically
significant increase in the median progression-free
survival (4.3 months; 95% Cl 4.1-4.7) compared to
placebo (2.6 months; 95% CI 1.7-2.8). A more signif-
icant advantage in IBD was demonstrated in patients
with the non-squamous cell histological subtype-IBD:
HR 0.47; 95% CI 0.37-0.6; p<0.001; 4.4 months for
the pemetrexed group and 1.8 months for the pla-
cebo group. In the pemetrexed group, the incidence
of treatment - related adverse events of grade IlI-
IV was significantly higher (16%; n=70) than in the
placebo group (4%; n=9, p<0.0001). No deaths from
treatment-related toxicity were observed in any of
the groups.

In the publications we found, maintenance therapy
with pemetrexed was carried out from 1 to 19 cycles
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(an average of 4.9), after which treatment was discon-
tinued due to progression or unacceptable toxicity.
We found it interesting to publish a clinical case in
which a patient with stage IV NSCLC underwent 20
cycles of antitumor drug therapy with pemetrexed
after platinum and pemetrexed chemotherapy in
a supportive mode.

In patient S., born in 1955, during a routine ex-
amination on a chest X-ray, pathological changes
were found in the right lung. In this regard, in April
2018, she turned to the clinical and diagnostic de-
partment of the Federal State Budgetary Institution
of the National Research Center of Oncology of the
Ministry of Health of Russia. According to the spi-
ral X-ray computed tomography of the chest organs
(05.04.2018), metastatic foci were found in the lung
tissue on both sides, larger on the right from 0.5 cm
to 1 cm. Pulmonary fibrosis. Peripheral tumor of the
lower lobe of the right lung 4.2 x 4.6 cm (target focus)
with centralization and damage to the segmental
bronchus, sprouting into the pleura paravertebral at
the level of the 9th thoracic vertebra. In the upper
mediastinum, lymph nodes up to 1.7 cm, retrocaval
up to 1.7 cm, bifurcation up to 2.3 cm, aortic window
up to 2.3 cm, bronchopulmonary on the right up to
2.3 cm, on the left up to 1.1 cm. (fig. 1).

On 10.04.2018, a fibrobronchoscopy was per-
formed, which revealed a peribronchial, mainly sub-
mucosal tumor of the right lung with the involve-
ment of the lower lobe, intermediate, and upper lobe
bronchi. A biopsy was performed and a histological
conclusion was obtained: "a fragment of the bron-
chial mucosa with diffuse infiltration from large cells
suspected of tumor cells, an immunohistochemical
study (IHC) is necessary to clarify the diagnosis."
According to the IHC data, the morphological picture
and immunophenotype most closely correspond to
low-grade lung adenocarcinoma, a solid variant with
invasion of the bronchial wall. A molecular genetic
analysis was performed. When studying the obtained
sample of deoxyribonucleic acid (DNA), no mutations
were found in the EGFR gene, and no rearrangement
was detected in the ALK and ROS-1 genes.

According to spiral X-ray computed tomography of
the brain, abdominal cavity and pelvis (11.04.2018),
no foci of pathological density in the brain substance
were detected, in the lower parts of the lungs on the
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right, multiple metastatic foci up to 1 cm, the density
of the liver parenchyma is uniform.

The patient complained of discomfort in the chest
on the right (in the lower parts), bad habits and occu-
pational hazards did not have. A clinical diagnosis was
made: central cancer of the lower lobe of the right lung,
metastases to the lymph nodes of the root and medias-
tinum, metastases to the lungs on both sides of St IV
(cT3N2M1), clinical group 2. Concomitant diseases
(111) hypertension stage 2, risk 2, NC 0, (I 83.9) vari-
cose veins of the lower extremities. Since May 2018, 3
courses of 1-line polychemotherapy have been carried
out according to the scheme: paclitaxel 175 mg/m?
intravenously drip on day 1, carboplatin AUC 5 intrave-
nously drip on day 1, every 3 weeks. When performing
a control spiral X-ray computed tomography (SRCT) of
the chest, abdominal cavity and pelvis (27.07.2018)
in the lung tissue on the right, a centralized peripheral
tumor of the lower lobe of 5.6 x 4.9 cm on both sides,
multiple metastatic foci up to 1.2 cm, hypoventilation,
pulmonitis of the lower lobe on the right. The lumen
of the lower lobe bronchus on the right is narrowed.
Retrocaval lymph nodes 2 cm, aortic window 1.5 cm,
right root up to 2.2 cm, upper mediastinum on the right
1.4 cm. The density of the liver parenchyma is uniform.
Uterus 5 x 4.5 cm, appendages on the left with a liquid
structure 4 x 2.4 cm. (fig. 2).

i)
500mA 100kV
4/11/2018 10:53:20 AM|

According to the RECIST criteria marked by the
growth of targeted lesion in 21%, in this connection,
the decision of the medical Council of National Med-
ical Research Centre for Oncology of the Ministry
of Health of Russia recommended a change of line
chemotherapy and conduct of chemotherapy line 2
on the scheme, pemetrexed 500 mg/m? intravenously
1 day, cisplatin 75 mg/m? intravenously 1 day 21-day
cycle. The above scheme of antitumor drug therapy
was started in August 2018. After 3 cycles of polyche-
motherapy, SRCT of the brain, neck, chest, abdominal
cavity and pelvis was performed (10.10.2018) in the
lungs, multiple metastatic foci on both sides up to
0.4 cm. The central tumor of the right lung is 6.6 x 4.5
cm with a lesion of the lower lobe, middle lobe and
intermediate bronchi. Retrocaval lymph nodes 1.5 cm,
aortic window 1.8 cm, bifurcation 2.1 cm, right root
up to 1.4 cm. The density of the liver parenchyma is
uniform. The concretion of the gallbladder is 1.6 cm,
the wall is not thickened. The retroperitoneal lymph
nodes are not enlarged. There are no foci of abnormal
density in the substance of the brain (fig. 3).

The growth of the target focus was revealed by
17%, according to the RECIST criteria, the tumor pro-
cess was stabilized, antitumor drug therapy was con-
tinued according to the previous scheme (pemetrexed
500 mg/m? intravenously drip on day 1, cisplatin

Fig. 1. SRCT of the chest organs before the start of antitumor drug
therapy.

Fig. 2. SRCT of the chest organs before starting line 2
chemotherapy with pemetrexed and cisplatin.
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75 mg/m? intravenously drip on day 1 of the 21-day
cycle) up to 6 courses. Further, SRCT of the brain
and chest organs was performed (17.12.2018) - no
foci of abnormal density in the brain substance were
detected. In the lung tissue on both sides, there are
multiple metastatic foci up to 1 cm. Hypoventilation
of the lower lobe on the right. On the right, a central
tumor with a lesion of the lower lobe bronchus of 4.5
X 4.4 cm with a non-uniform structure. The lymph
nodes of the aortic window are 1.3 cm. The tumor
process remains stable according to the RECIST cri-
teria. In connection with the above, according to the
clinical recommendations of the Association of On-
cologists of Russia, the Ministry of Health of Russia
has continued to administer pemetrexed 500 mg/m?
intravenously on the 1st day of the 21-day cycle as
a maintenance therapy since December 2018. Every
3 months, SRCT of the brain, chest, abdominal and
pelvic organs was monitored, which still maintained
the stabilization of the tumor process. 20 cycles of
maintenance therapy were performed. During the
entire period of antitumor drug therapy, only general
weakness of the first degree was observed among
the adverse events, which did not affect the quality
of life, social activity and the conduct of antitumor
drug therapy.

At the next control examination of the SRCT of
the brain, neck, chest, abdominal cavity and pelvis

(28.04.2020), no foci of pathological density in the
brain substance were detected. The right eyeball is
enlarged in relation to the left to 2.9 x 2.7 cm, the left
eyeball 2.3 x 2.3 cm. In the lung tissue on both sides,
there are multiple metastatic foci up to 1.5 cm, an
increase compared to the previous study in December
2019. On the right, a centralized peripheral tumor of
the lower lobe is 4.7 x 3.3 cm, an increase compared
to the previous study in December 2019. On both
sides of the pleura there are multiple metastatic foci
up to 0.5 cm. The density of the liver parenchyma is
uniform, local areas of decrease or increase in den-
sity are not observed. In the bones of the skeleton
without focal changes. The uterus is 5 x 4 cm, the
appendages on the left with a liquid structure up to
3.2 x 3 cm, on the right are not visualized (fig. 4).

Taking into account the appearance of previously
undetected metastatic foci in the pleura, the progres-
sion of the disease was revealed. Atezolizumab 1200
mg intravenously once every 21 days was chosen as
the next line of antitumor drug therapy. Since May
2020, immunotherapy has been started (continues
to the present). From the beginning of the third line
of antitumor drug therapy to the submission of the
article to the journal, 6 months have passed (the ef-
fect of stabilization remains).

This clinical observation is interesting for the long
period of maintenance therapy with pemetrexed,

Fig. 3. SRCT of the chest organs after 3 courses of 2-line
chemotherapy (pemetrexed, cisplatin).
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Fig. 4. SRCT of the chest organs (tumor progression after 20
cycles of maintenance therapy with pemetrexed).
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the continued long-term stabilization of the disease
against this background, and the absence of toxicity.

As mentioned earlier, in the double-blind random-
ized controlled trial of phase Il PARAMOUNT, only
23% of patients received more than 6 cycles of peme-
trexed in the maintenance mode, while the maximum
number of cycles was 19. Our patient underwent 20
cycles of pemetrexed maintenance therapy, which
exceeds the number of cycles described in the lit-
erature. According to our clinical observation, 20
months passed from the beginning of the 2 - line
antitumor drug therapy to the progression, and 16
months passed from the beginning of the adminis-
tration of pemetrexed in the maintenance mode to
the progression. In the PARAMOUNT phase Il study,
the median IBD from the date of randomization was
4.1 months, and from the start of induction therapy
was 6.9 months.

The long-term preservation of the stabilization
effect, despite the primary metastatic tumor process,
the ECOG 0 status, allowed the use of the immuno-
therapy option during the progression. At the time of
our patient's diagnosis (April 2018), immunotherapy
drugs in the treatment of NSCLC were not yet wide-
ly used. So, atezolizumab was registered in Russia

only on 18.01.2018 (and in the clinical and statistical
group (CSG) appeared only in 2019). At the time of
the beginning of treatment of our patient, the only
registered immuno-oncological drug for the treatment
of metastatic NSCLC in Russia was pembrolizumab
(registration date 18.11.2016). Today, indications
for the use of immunotherapy in monotherapy and
in combination with chemotherapy are expanding.
A regimen of antitumor drug therapy with pembroli-
zumab in combination with pemetrexed and cisplatin/
carboplatin was introduced, followed by the transition
to the maintenance regimen of pemetrexed+pem-
brolizumab, which opens up new prospects for the
treatment of patients with non-small cell non-small
cell lung cancer without activating mutations.

CONCLUSIONS

The presented clinical case demonstrates the pos-
sibility of long-term disease control in a patient with
metastatic lung adenocarcinoma without activating
mutations in the EGFR, BRAF, ALK, ROS1 genes when
using a combination of platinum and pemetrexed
drugs with further maintenance therapy with peme-
trexed.
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CLINICAL CASE REPORTS

PENETRATION INTO FREE ABDOMINAL CAVITY DURING TRANSANAL
ENDOSCOPIC RECTAL RESECTION FOR ADENOMA
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S.1.Poluektov, N.S.Samoylenko

National Medical Research Centre for Oncology of the Ministry of Health of Russia, 63 14 line str., Rostov-on-Don 344037, Russian Federation

ABSTRACT

Benign and malignant tumors are the most common diseases of the rectum and tend to grow. Various techniques
have been developed for the treatment of rectal tumors: endoscopic electroexcision through a colonoscope, transanal
removal of tumors, and transabdominal removal. The use of all these methods made it possible to determine their
advantages and indications, as well as limitations and disadvantages. Technical advances in modern oncology resulted
in developing a method for transanal tumor removal with a number of advantages: radical surgery, adequacy, and
functionality. This technique can be used in benign and malignant rectal tumors. One of its main advantages involves
a small number of postoperative complications, while intra-operative complications such as penetration into the free
abdominal cavity during transanal endoscopic resection of the rectum are quite rare. It is also important that the method
of transanal endoscopic resection of the rectum also has good oncological and functional results (according to various
studies). We present a clinical case of penetration into the free abdominal cavity during transanal endoscopic rectal
resection for adenoma. This case is also interesting in that the patient also had another complication — postoperative
bleeding from the rectum, which required surgical intervention, also with the use of a minimally invasive approach.
This clinical observation demonstrates successful suturing of penetrating openings into the abdominal cavity arising
during transanal endoscopic removal of rectal tumors with the upper pole located above the pelvic peritoneum and
effective minimally invasive tactics in the development of postoperative bleeding.

Keywords:
transanal endoscopic tumor removal, transabdominal removal, organ-preserving treatment, benign rectal
tumors, malignant rectal tumors, rectal tumors.

For correspondence:

Natalya V. Soldatkina - Dr. Sci. (Med.), leading researcher, department of general oncology, National Medical Research Centre for Oncology of the
Ministry of Health of Russia, Rostov-on-Don, Russian Federation.

Address: 63 14 line str., Rostov-on-Don 344037, Russian Federation

E-mail: snv-rnioi@yandex.ru

ORCID: https://orcid.org/0000-0002-0118-4935

SPIN: 8392-6679, AuthorlD: 440046

Information about funding: no funding of this work has been held.
Conflict of interest: authors report no conflict of interest.

For citation:

Gevorkyan Yu.A., Soldatkina N.V., Kolesnikov V.E., Kharagezov D.A., Dashkov A.V., Poluektov S.I., Samoylenko N.S. Penetration into free abdominal
cavity during transanal endoscopic rectal resection for adenoma. South Russian Journal of Cancer. 2021; 2(1): 43-49.
https://doi.org/10.37748/2686-9039-2021-2-1-5

Received 08.10.2020, Review (1) 19.10.2020, Review (2) 17.01.2021, Published 29.03.2021

43



l0xHo-Poccuiicknii oHkonoruyeckuii xypran 2021, 1.2, N°1, c. 43-49
https://doi.org/10.37748/2686-9039-2021-2-1-5
KTMHWYECKOE HABJTIOAEHUE

NNPOHUKHOBEHWE B CBOBO/ZIHYH) bPIOLLHYIO NOJIOCTb MPYU TPAHCAHA/IbHOM
JHJI0CKONUYECKOW PE3EKLIUM NPAMOW KWLLIKK N0 NoBOAY AAEHOMbI

10.A.leBopksH, H.B.CongaTkuna*, B.E.Konechukos, [l.A.Xapare3soe, A.B.[lawkoe, C.U.MonyakToe, H.C.CamoiineHko

OrbY «<HMULL onkonorum» Munspapasa Poccuu, 344037, Poccuiickas ®epepauus, r. Poctos-Ha-[loHy, yn. 14-a nuHus, 4. 63

PE3IOME

[lo6poKayecTBEHHbIe U 3/10KaYeCTBEHHbIE OMYX0Ju ABSKOTCS CaMbIMU PacnpoCcTpaHeHHbIMU 3a60N1eBaHUSIMM NPSIMOiA
KULLKM U UMEIOT TEHAEHLMIO K POCTY. [119 NleYeHns onyxonei NpsiMov KULLIKK pa3paboTaHbl pasfinyHble METOANKM:
3H[I0CKOMMYECKan 3MIEKTPOIKCLIM3NSA Yepes KOSIOHOCKOTM, TpaHCcaHasibHoe yaneHue onyxosen, TpaHcabaoMuHasb-
Hoe yaaneHue. MprMeHeHne BCexX 3TUX METOZI0B MO3BOJNIO OMNPeeNnTb UX MPenMyLLECTBA U KaK NoKasaHUs, Tak
1 OrpaHNYEeHNs M HefoCTaTKN. TeXHUYECKME JOCTUXKEHUA COBPEMEHHOM OHKOJIOrMI NPUBENMU K pa3paboTke MeToaa
TpaHcaHanbHOro yaasieH!s onyxosei, IMEIOLLEro pAg NPeMMYLLECTB: paanKabHOCTb ONepaTUBHOMO BMeLaTebCTBa,
afeKBaTHOCTb, GYHKLUMOHaNbHOCTb. O6/1aCTb NPUMEHEHWSI aHHOW METOANKM — 3TO AO6POKAYECTBEHHbIE, @ TaKXe
MasnUrHU3npoBaHHbIE OMyXONU MPAMONI KULWKK. OAHUM U3 OCHOBHBIX MPEVMYLLECTB [aHHOM TEXHONOTK ABNAETCS
MUHUMasIbHasA YacToTa NOC/eonepaLMoHHbIX OC/IOXHEHWI, @ TaKne MHTpaornepaLoHHbIe OC/TOXHEHNS, Kak Mpo-
HWKHOBEHME B CBOGO/IHYIO GPIOLLIHYHO MOMOCTb MPY TpaHCaHaIbHOM 9HAO0CKOMUYECKON pes3eKLnmn NPsSMOi KULLIKK
BCTpeYaroTCs AOCTAaTOYHO PeAKO. HeManoBaXXHbIM ABAAETCSA TaKXKe TO, YTO METOA, TpaHCaHaIbHOWM 9HA0CKOMUYECKO
peseKuMU NPSIMON KMLLKM OT/IMYAETCA TakKXKe XOPOLIMMU OHKONOTMYECKUMU U BYHKLMOHANbHBIMU pesysibTaTamu
(No faHHbIM pasnnyHbIX UCCneaoBaHuit). NpeAcTaBNseM KIIMHUYECKUIA clydail MPOHUKHOBEHUS! B CBOGOAHYHO
GpPIOLLHYHO MOMOCTb BO BPEMs TpaHCaHasIbHOM 3HAOCKOMUYECKON pe3eKLmMI NPSIMOI KULLKW MO NMOBOAY afleHOMbI.
3TOT cryyait Tak)Ke UHTEPECEH TEM, YTO Y 60SIbHOrO BbISIO TaKXKe eLle 04HO OC/IOXKHEHME — MoceonepaUmMoHHoe
KpOBOTEYEHWE 13 MPAMOI KULLKW, KOTOPOe NoTpe6oBano onepaTMBHOrO BMeLLATeNbCTBa, TaKXKe C MpUMeHeHneM
MUHUWHBA3UBHOMO JOCTYyMa.

[aHHOe KNMHUYeckoe HabnogeHne LeMOHCTPUPYET BOSMOXHOCTb 61aronosy4Horo ylmnBaHusa npoHnKarLwmx
OTBEPCTUIi B GPIOLLHYHO MOJSIOCTb, BO3HUKAROLLMX MpY TpaHCaHalbHOM 3HAOCKOMWYECKOM yAaNeHum onyxonei nps-
MOW KMLLUKW, BEPXHUI NMOMIOC KOTOPbIX OKa3blBAETCS PACrOIOXEHHbIM Bbille Ta30BOM GPIOLLNHBI U 3D hEKTUBHOM
MasloMHBa3VWBHOMN TaKTVKM NPU PasBUTHM MOCIIeoNnepaLoHHOro KpOBOTEYEHMS.

KntouyeBble cnosa:

TpaHCaHaNbHOE 3HA0CKOMMYECKOE yaanieHne onyxonn, TpaHcabaoMUHaNIbHOE YAaneHue,
OpraHOCOXpaHsIoLLMA METOZ, IeveHus], LO6poKayeCTBEHHbIE OMYXONN NMPSIMON KULLKMK,
MasIMrHM3MpOBaHHbIE OMyXOAN NPSIMON KULLKM, OMYXONN NPSAMOI KULLIKMU.
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RELEVANCE

The focus of modern oncology on organ-
preserving methods of treatment and technical
developments have contributed to the emergence
of a method for transanal removal of rectal tumors
using a system for enabling microsurgical manipu-
lations [1-3]. In the world practice, there is already
experience in using the method of transanal endo-
scopic resection of the rectum with the removal
of tumors, which revealed its obvious advantages:
first, it is the radical nature of the surgical interven-
tion itself (since the method allows you to remove
tumors in a single block surrounded by healthy
tissues); secondly, it is the adequacy of surgical
intervention (that is, minimizing the risks of intra -
and postoperative complications); thirdly, it is the
functionality of surgical intervention (that is, the
preservation or rapid restoration of rectal function
after surgery) [4-8]. The main field of application
of the method of transanal endoscopic surgery is
currently benign, malignized tumors of the rectum,
as well as the initial forms of malignant tumors
that are located below the pelvic peritoneum. The
minimal number of postoperative complications is
also a clear advantage of the method of transanal
endosurgery of rectal tumors. Data from different
authors indicate that bleeding after transanal endo-
scopic resection of the rectum occurs in 3.7-9.1%
of surgical interventions, fistulas and abscesses
in the pelvic cavity-up to 1.7-4.1% [9]. Even less
common are intraoprational complications such as
penetration into the free abdominal cavity during
transanal endoscopic resection of the rectum.

In connection with the information given above,
our clinical observation is interesting.

Clinical case description

Patient S., born in 1946, was admitted to the
Department of Abdominal Oncology No. 2 of the
National Medical Research Centre for Oncology
of the Ministry of Health of Russia on 10.02.2019
with complaints of an admixture of blood, mucus
in the feces, tenesmus. Considers himself ill for 3
months. Examination: FCS from 25.01.2019. from
5 cm to 15-17 cm from the anus along the anterior
wall, a creeping flat tumor up to 4 cm wide. Histo-

logical analysis No. 85905-909: papillary adenoma.
Ultrasound of the abdominal cavity on 17.01.2019
revealed no pathological changes. Objectively:
Height — 166 cm, weight — 65 kg, BMI — 23.6. The
patient's condition is relatively satisfactory. The
skin and visible mucous membranes of the usual
color. The peripheral lymph nodes are not enlarged
and are not palpable. Heart rate is 78 per minute,
blood pressure is 130/80 mmHg. Heart tones are
rhythmic. In the lungs, during auscultation, vesic-
ular breathing is heard over the entire surface of
the lungs, wheezing is not heard. The tongue is
moist, without plaque. The abdomen is soft and
painless on palpation. Pounding in the lumbar re-
gion is painless on both sides. Peripheral edema
is not detected. Finger examination of the rectum:
from 5 cm from the anus along the anterior wall of
the rectum, a soft formation, the upper edge of the
finger is not accessible. The diagnosis was made:
villous tumor of the rectum. Clinical and laborato-
ry examination revealed no significant deviations,
and preoperative preparation was standard. On
11.02.2019, the patient was taken to the operat-
ing room. It was decided to perform a transanal
endoscopic resection of the rectum with a full-layer
removal of the intestinal wall with a tumor. Stages
of surgical intervention: under general anesthesia,
in the position of the patient on his stomach with
his legs spread apart, after processing the operat-
ing field, an operating rectoscope is installed in the
rectum (KarlStorz, Germany), which is adapted to
the laparoscopic stand, while a special device is
used to fix the rectoscope to the operating table.
An insufflator for injecting carbon dioxide into the
rectum during the intervention and a set of tools
for endoscopic manipulations (electrocoagulator,
"Harmonic" coagulation scissors, scissors, clamps)
were also used. A creeping flat tumor from 5 cm
to 15 cm from the anodermal junction along the
posterior wall of the rectum with a width of up to 4
cm was visualized (fig. 1). The first stage was the
point marking of the rectal wall resection line with
a coagulator, retreating from the edge of the tumor
by 1 cm. The next step was a full-wall excision of
the rectal wall area with a tumor with "Harmonic"
coagulation scissors within healthy tissues along
the line of marking the intestinal wall with a part
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Fig. 1. Type of rectal tumor.

Fig. 3. Penetrating hole in the free abdominal cavity. Fig. 4. Through the opening in the rectum, the pelvic peritoneum
and rectal serosa are visible.

Fig. 5. Rectal wall after wall resection. Fig. 6. The defect of the rectal wall is sutured transversely.
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of the adjacent mesorectal tissue. For the conve-
nience of excision of the intestinal wall, a clamp
was used to capture the intestinal wall with a tumor,
and then we lifted it. Excision of the bowel wall is
produced in the proximal direction (fig. 2) when
removing the upper part of the tumor was that it
is located above the pelvic peritoneum, a hole with
a diameter of 4 cm, penetrating into the free abdom-
inal cavity (fig. 3, 4). Given the development of this
complication, it is possible to have the following
solution: low resection of the rectum or closure of
the defect of the rectal wall. In the literature, the
issues of applying a preventive colostomy in the
case of suturing a defect in the intestinal wall are
discussed. We decided to suture the defect of the
rectal wall. We sutured the rectal wall (fig. 5) in the
transverse direction with a continuous suture (Poli-
sorb, Monocryl 2/0), while the edges of the thread
were fixed with special clips (Lapra) (fig. 6). Based
on the data on the absence of tension and suffi-
cient tightness of the suture line, we did not apply
a preventive intestinal stoma. The total duration of
the surgical intervention was 135 minutes. Intra-
operative blood loss was minimal — 20 ml. Post-
operative morphological study No. 9384-87/19:
tubular-papillary adenoma of the rectum, no tumor
resection lines. The postoperative period in this pa-
tient was also complicated by intestinal bleeding in
the amount of about 300 ml on the 2nd day after the
operation. An emergency operation was decided,
and an operating rectoscope with a laparoscopic
stand was also used. During the operation, blood
and clots were removed from the rectum, and the
rectal suture line was visualized. There were no
signs of ongoing bleeding. In the future, the post-
operative period proceeded smoothly. The patient
underwent antibiotic therapy for 3 days, a slagless
diet - for 6 days. The stool was on the 4th day. The
patient was discharged on day 8 after repeated sur-
gery. No relapse of the tumor has occurred during
the follow-up to the present time.

DISCUSSION

Such intraoprational complications as penetra-
tion into the free abdominal cavity during transanal
endoscopic resection of the rectum are rare, so in

our clinical practice it occurred in one of 46 tran-
sanal endoscopic interventions on the rectum.
Postoperative intestinal bleeding with such inter-
ventions is also rare. According to the literature,
the overall rate of complications in transanal en-
doscopic rectal resection for benign and malig-
nant tumors ranges from 6% to 31%. In this case,
intraoperative complications (penetration into the
free abdominal cavity and bleeding) may require
laparotomy. The frequency of penetration into the
free abdominal cavity is observed up to 9%, the
frequency of bleeding = 1%-13% [10, 11]. Al-Najami
et al. [12] report that in their study, 5 out of 12
patients (42%) with penetration into the free ab-
dominal cavity required conversion to open surgery
(Hartmann operation, low anterior rectal resection,
transperitoneal suturing of the bowel defect), the
remaining patients (58%) managed to suture the
bowel defect transanally. The literature even de-
scribes one observation of the development of
sepsis in pneumoperitoneum after transanal en-
doscopic resection of the rectum [13]. However,
when penetrating into the free abdominal cavity,
laparotomy is not always required, local suturing
is possible. Thus, in a study by Ganai S. et al. [14]
in 9 out of 144 patients with transanal endoscop-
ic resection, penetration into the free abdominal
cavity occurred, and in all cases it was possible to
locally suture the defect and avoid anterior resec-
tion of the rectum. However, penetration into the
free abdominal cavity significantly increases the
duration of the patient's stay in the hospital [12,
15]. We have not seen any descriptions in the liter-
ature of a combination of penetration into the ab-
dominal cavity and bleeding. Our patient collected
two complications: both penetration into the free
abdominal cavity, and intestinal bleeding. At the
same time, despite various tactical approaches
to solving this problem, up to performing rectal
resection, it is possible to maintain a minimally
invasive approach to surgical intervention, even
with the development of complications.

CONCLUSIONS

The described clinical observation demonstrates
the possibility of successful suturing of penetrating
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holes in the abdominal cavity that occur during tran-
sanal endoscopic removal of rectal tumors, the upper
pole of which is located above the pelvic peritoneum,
as well as the possibility of not applying a preventive
intestinal stoma with reliable suturing of a defect in

the rectal wall. Our clinical observation also demon-
strates the possibility of repeated transanal surgical
interventions in the event of urgent postoperative
complications, such as intestinal bleeding.
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ABSTRACT

According to Russian statistics, breast cancer ranks first among malignant neoplasms among women (20.9%). The
largest proportion of breast cancer cases is detected in women aged 35 to 55 years. Therefore, an urgent issue is not
only the provision of specialized medical care to patients, but also the prevention of the development of the disease.
Almost 70% of malignant neoplasms, including breast cancer, are provoked by exogenous factors. This article pro-
vides an overview of the literature on primary breast cancer prevention. It is established that a woman's lifestyle, diet,
physical activity, and bad habits can have a potentiating effect on the development of breast cancer.

Conclusions. Currently, breast cancer prevention plays a key role in the fight against this disease. middle-aged women
(who account for the main peak of morbidity) should understand that by changing behavior, it is possible to reduce
the risk of developing breast cancer. In addition, increasing women's awareness of breast cancer and its prevention
can help reduce the incidence and financial costs of treatment.
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MPOGUIAKTUKA PA3BUTUS PAKA MOJIOYHOWN XENE3bI

10.B.Bbixpuctiok’, LE.PoiiT6epr'=*, YX.B.[lopow', H.B.Kapacera?, P.A.Ako6oBa?

1. ®rb0OY BO «Poccuiicknit HaLuMoHanbHbIii ucCnefoBaTeNbCKUn MeAULMHCKMIA yHuBepeuTeT uM. H.W.MuporoBa» MunncrepcTtea
3ppaBooxpaHenns Poccniickoin epepayuu, 117997, Poccuiickas ®epepauus, r. MockBa, yn. OcTpoBUTSHOBA, 4. 1

2. ®TAQY BO «Poccuilckuii yHuBepcuTeT Apyxo6bl HapogoBy, 117198, Poccuiickas depepaums, r. MockBsa, yn. Muknyxo-Maknas, 4. 6

3. 0AO «MeguumHar, 125047, Poccuiickas ®epepauus, r. MockBa, 2-i1 Teepckoii-Amckoii nep., 4. 10

PE3IOME

Mo paHHbIM POCCUINCKON CTaTUCTUKM paK MONTOYHON Xene3bl 3aHMMaeT NepBoe MeCcTO CPpefiv 3/10KavyeCTBEHHbIX
HOBOOGpPa3oBaHMit cpeam XeHwmH (20,9%). Hanbonbluaa fons ciyyaeB paka MOJIOYHOW XeJesbl BbisiBASAETCS
Y )XeHLMH B Bo3pacTe oT 35 fo 55 neT. [109TOMy akTyasibHbIM BOMPOCOM CTAHOBUTCS He TOJIbKO OKasaHue cne-
LiMann3npoBaHHON MeLULMHCKOW MOMOLLYM NaLMeHTaMm, HO U NpodunakTMka pasBuTus aToro 3aboneBaHus. Moytu
70% 3noKayecTBEHHbIX HOBOOGPA30BaHWI, B TOM YACTIE U paK MOJIOYHON Xesesbl, MPOBOLMUPYOTCS 9K30reHHbIMU
takTopamu. B aToi cTaTbe NpeacTaBieH 0630p MTePaTypbl O NEPBUYHOM NPODUIAKTUKE paka MOJIOYHON Xenesbl.
YcTaHOBMEHO, YTO 06Pas XXU3HU XEHLLMHbI, NUTaHne, ee pUsnyeckas akTUBHOCTb, BPeAHble NPUBbLIYKN MOTYT OKa-
3bIBaTb NOTEHUMPYIOLLLEE BAVAHME Ha PasBUTHE paKa MOJIOYHOW Xenesbl.

3akntoueHue. B HacTosiLee BpeMs NpodunakTuka paka MOOYHOW Xenesbl UrpaeT KtoYeBYO posib B 60pbbe C 3TUM
3a6oneBaHveM. XXeHLLMHbI cpefiHero Bo3pacTa (Ha KOTOopbIi MPUXOAMTCS OCHOBHOW MUK 3a601€BAaEMOCTM) AOSKHbI
NMOHMMATb, YTO NYTEM U3MEHEHUS NOBeAEHUSI BOSMOXHO CHU3UTb PUCK Pa3BUTUS 3TOro 3aboneBaHus. Kpome Toro,
MOBbILLEHNE OCBEAOMIIEHHOCTM XEHLLMH O paKe MOJIOYHOM Xenesbl U ero NPopuIakTMke MoXeT crnoco6cTBOBaTb
CHWXKeHMIo 3a601eBaeMOoCTM U (MHAHCOBbIX 3aTpaT Ha JleyeHue.

KntouyeBble crnoBa:
pak MOJIOYHOM Xenesbl, NpoduakTuka, 3a601eBaeMOCTb, MHAEKC Macchl Tena, ynoTpebneHune ankorons,
nuTaHue.
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INTRODUCTION

Breast cancer (BC) is the most common cancer
among women [1-4]. All over the world, BC cases
account 22.9% [5]. BC ranks first in Russia and is
the leading oncological pathology among wom-
en [6]. The proportion of BC is 20.9% in the structure
of malignant neoplasms in women [7].

In the United States, more than 20% of BC cases
are diagnosed in women under the age of 50, and only
more than 4% are diagnosed in women under the age
of 40 [8]. The specific weight of BC depending on the
age of patients in Russia is shown in the figure 1 [7].
According to Russian statistics, the largest propor-
tion of BC cases is detected in women aged 35 to
55 years [7]. Therefore, prevention of BC should begin
in advance for women of 25-30 years. An important
target of prevention is triple negative BC, which oc-
curs in 10% to 20% of all breast malignancies [9]. It is
known that triple negative BC is difficult to treat [10].

Almost 70% of malignant neoplasms are pro-
voked by exogenous factors. In case of BC, these
indicators reach 90-95% [11]. Currently, there are
many studies indicating the influence of lifestyle
(high-fatty diet, alcohol consumption, lack of physi-
cal activity) and environmental factors on the devel-
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opment of BC, the elimination of which can contrib-
ute to reducing morbidity and mortality [11].

Regular physical activity and maintaining a nor-
mal body weight are key areas in the prevention of
BC [12]. According to Chinese researchers, daily
exercise reduces the risk of developing BC in wom-
en in the premenopausal and postmenopausal pe-
riods, and the elimination of inactivity can prevent
about 10% of cases of BC [13]. Active sports activ-
ities help to reduce the risk of developing BC. Even
moderate physical activity, such as brisk walking,
is beneficial. According to the study carried by the
American Cancer Society, women who walked at
least 7 hours a week had a 14% lower incidence of
postmenopausal BC than women who walked less
than 3 hours a week [14]. In women with high phys-
ical activity, the risk of BC decreased by 25% com-
pared to the least active respondents [14]. In anoth-
er study, it was recorded that if a postmenopausal
woman takes daily walks for one hour, the risk of
BC is reduced by 15% compared to women who
lead a sedentary lifestyle [15]. It is interesting to
note that the risk of developing BC in a middle-aged
woman is significantly reduced if she is engaged in
sports throughout her life [16].

A low-activity lifestyle often correlates with
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Fig. 1. Specific weight (%) of BC depending on the age of patients [7].
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being overweight. Thus, according to US statis-
tics, more than two-thirds of the adult population
are overweight body mass index (BMI) - 25.0-
29.9 kg/m? or obese (BMI, 230.0 kg/m?) [17]. In
the study "Health of Nurses", it was recorded that
increased body weight in 18-year-old girls signifi-
cantly increases the risk of developing BC in the
future, and is directly related to the number of
pounds added [15]. Scientists pay special atten-
tion to weight correction in menopausal women.
Since the metabolism of androgens into estrogens
in adipose tissue increases the level of circulating
estrogens, and their excess increases the risk of
developing BC [18]. In a 2008 meta-analysis, it was
noted that an increase in BMI for every 5 kg/m? in-
creases the risk of developing postmenopausal BC
by 12% [19]. Among postmenopausal women who
monitored their weight, or reduced it by 10 kg or
more, the risk of developing BC is reduced by half
compared to women who had a stable high weight.
Thus, the correction of body weight in a woman in
adulthood is one of the important areas of primary
prevention of BC.

Alcohol consumption is a risk factor for BC in
women [8]. It is known that ethanol affects the con-
centration of estrogen by several mechanisms [20]:

- increases the activity of aromatase,

- inhibits the enzymes involved in the degrada-
tion of estrogen,

- increases the oxidative stress of the liver,
which leads to inhibition of the metabolism of ste-
roids,

- reduces the secretion of melatonin, which
suppresses the production of estrogen

As a result, estrogens can have a carcinogenic
effect on breast tissue.

It is noted that the consumption of alcohol 10 g
per day (in terms of alcohol) leads to an increase
in the risk of developing BC by 7-10% [21]. Wom-
en who consume alcoholic beverages on average
three to six times a week have a 15% higher chance
of developing BC, compared to those who lead a so-
ber lifestyle [18]. Female alcoholics who consume
alcoholic beverages twice a day or more have a 51%
higher risk of developing BC [8].

The risk of developing BC is affected not only by
the amount of alcohol consumed, but also by the

age of the woman. Alcohol consumption in ado-
lescence has been shown to significantly increase
the risk of proliferative benign breast changes in
middle-aged women [20]. Alcohol consumption at
a young age provokes the development of invasive
BC in women in the premenopausal period [8].

The risk of developing BC is higher in women
who consume industrial soft drinks more than
once a month [22]. Industrial soft drinks are high
in calories and lead to an increase in BMI, obesity
and insulin resistance, which are mediators of the
risk of BC.

Many authors note that improper and unbalanced
nutrition potentiate the risk of developing BC [23].
Red and processed meats, foods rich in carbohy-
drates, and saturated fats are considered poten-
tial risk factors for BC, as they increase the level
of circulating endogenous estrogen, an insulin-like
growth factor — 1 [24]. In a comprehensive me-
ta-analysis involving 17 prospective studies, the as-
sociation of red and processed meat consumption
with the risk of BC was evaluated [25]. It has been
shown that the consumption of red meat is associ-
ated with an increase in the risk of BC by 6%, and the
use of processed meat leads to an increase in the
risk of BC by 9% [25]. Sodium nitrate in processed
meats such as sausage, hamburgers, and pizza is
known to convert to nitrosamine, which is a known
carcinogen. Researchers from Poland reported that
the probability of BC increases by 3 times with daily
consumption of fast food [26]. Also, the processes
of carcinogenesis are affected by high temperature
processing of meat. Thus, cooking red meat at high
temperature increases the formation of carcino-
genic substances, including heterocyclic amines,
N-nitroso compounds, and polyaromatic hydro-
carbons [5]. Regular consumption of fried food in-
creases the risk of developing BC by 4.5 times (95%
confidence interval, 2.1-9.4) [27].

Consumption of milk and dairy products con-
taining saturated fat, calcium, vitamin D, butyrate,
lactoferrin, and conjugated linoleic acid reduces
the risk of developing BC [5]. A meta-analysis of 18
prospective cohort studies (n=24,187) showed that
increased consumption of dairy products leads to
areduced risk of BC (OR 0.85; 95% confidence inter-
val: 0.76-0.95; P=0.01) [28]. These data were con-
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firmed by Zang J. et al. the largest meta-analysis
included 22 prospective cohort studies (1,566,940
participants) and five case-control studies (33,372
participants) [29]. The authors found a significant
relationship between the dose, duration of use and
type of dairy products and the development of BC:
high (>600 g/day) and moderate (400-600 g/day)
consumption of dairy products more effectively re-
duces the risk of BC compared to low consumption
of dairy products (<400 g/day) [29].

The consumption of plant foods, fruits and veg-
etables contributes to the reduction of oxidative
stress [30] and the prevention of carcinogenesis.
An ltalian study by the European Prospective In-
vestigation of Cancer and Nutrition (EPIC) showed
a direct link between high consumption of leafy
and fruit vegetables, as well as raw tomatoes,
and a low risk of developing BC [31]. The use of
carotenoid-containing foods in the diet also re-
duces the proliferative processes in the mammary
gland [15]. High consumption of plant protein and
fiber is inversely proportional to the risk of devel-
oping breast neoplasms [32]. Regular consumption
of vegetables and fruits (up to 2—-3 times a day) re-
duces the likelihood of developing BC (OR, 2.8; 95%
Cl, 1.7-4.5) [27].

The consumption of seafood with a high content
of eicosapentaenoic (EPA) and docosahexaenoic
(DHA) acids (Omega-3 PUFA) reduces the frequen-
cy of BC by more than 5% [5]. Omega-3 PUFAs in-
hibit the antioxidant activity of cancer cells and can
bind to nuclear receptors in tumor cells, modulating
the expression of target genes involved in lipid me-
tabolism and cell apoptosis [33].

A significant relationship was found between the
consumption of sugary foods and the risk of devel-
oping BC [27]. Thus, the relative risk of developing

BC in women who regularly consumed sweets for
more than a month was 2.6 (95% Cl; 1.7-3.9) [27].

Some exogenous factors may influence the de-
velopment of a certain type of BC. For example,
breastfeeding prevents the development of triple
negative BC [34]. In a prospective study, breastfeed-
ing for 4 months or longer was shown to reduce the
risk of basal-like BC by 40% (relative risk 0.6; 95%
confidence interval 0.4-0.9) [35]. The EPIC study,
conducted on a large (n=337,327) heterogeneous
cohort of women, showed a positive correlation be-
tween high consumption of fatty foods with a high
content of saturated fat and the development of an
estrogen-positive subtype of BC [31].

Thus, according to experts, more than half of all
cases of BC can be prevented by promoting and im-
plementing a healthy lifestyle [8]. It is clear that risk
factors for BC, such as obesity and lack of phys-
ical activity, will never be completely eliminated.
But, early prevention of these diseases can prevent
thousands of new annual cases of BC [8, 36].

CONCLUSIONS

Prevention of BC currently plays a key role in the
fight against this disease. The main strategy of pri-
mary prevention of BC is to position a healthy life-
style of a woman: regular physical activity, proper
nutrition, weight correction and moderate alcohol
consumption. Middle-aged women (who account
for the main peak of the incidence) should under-
stand that by changing behavior, it is possible to re-
duce the risk of developing BC. In addition, increas-
ing women's awareness of BC and its prevention
can help reduce the incidence and financial costs
of treatment.
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ABSTRACT

Accounting for children with cancer is characterized by low reliability of statistics. In addition, the available data do
not have significant scientific value., Since they represent only an approximate number of patients identified annually
and some general information (incidence, prevalence, etc.). Moreover, subsequent analysis of the accumulated infor-
mation is of particular importance. An electronic database of children with cancer has been developed that meets
these requirements and has been introduced into the clinical practice of pilot medical organizations.

Purpose of the study. Our aim was to study the opinions of pediatric oncologists on the issues of registration of
children with oncological diseases.

Materials and methods. In order to assess the results of the implementation of the electronic database, a "Questionnaire
for a survey of a pediatric oncologist to assess the effectiveness of the implementation of an electronic database"
was developed, which contained 15 questions. For objectivity, the questionnaires were filled in anonymously by the
respondents.

Results. The medico-social study involved 187 pediatric oncologists. The majority of respondents (71.3 + 3.3%) noted
that currently there is no register of children with cancer in the Russian Federation, 15.4 + 2.6% noted the regional
register, 9.1 £ 2.1% — independent in individual medical organizations, 1.7 + 0.9% is a single register for the Russian
Federation and 2.5 + 1.1% are not aware of this. Among respondents, 81.9 + 2.8% noted that the electronic database
is an effective tool for recording children with cancer, while as an advantage, 15.1 + 2.6% noted an increase in the
reliability of statistical data, 9.2 + 2.1% — reduction of time for searching patient information, 4.4 + 1.5% — optimization
of working time, 71.3 + 3.3% — a combination of the above options.

Conclusion. A medical and social study showed the feasibility of introducing an electronic database of children with
cancer into the clinical practice of pediatric oncologists.

Keywords:
pediatric oncology, malignant tumors, health care organization, sociological studies, digital data base,
informing.
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OPTAHM3ALNA 30PABOOXPAHEHINA

K BOMPOCY 0 BHEAPEHWM 3NEKTPOHHON bA3bI IAHHBIX JETEN
C OHKONOTUYECKUMM 3ABOJIEBAHMAMM B MPO®UNBHBIE MEAULIUHCKME
OPTAHWU3ALLIAN: PE3YJIbTATbI MEAUKO-COLIMAJIHOTO MCCNEAOBAHUA

M.10.PbikoB*, 0.A.MaHepoBa

®rAQY BO «[MepBbiit MockoBCKuii rocyAapCTBEHHbI MegnLMHCKNiA yHuBepcuteT um. .M.CeyeHoBa» MuHucTepcTBa 3paBOOXpaHeHus
Poccuiickoii Gegepauum (CeueHoBckuit yHuBepeuTeT), 119991, Poccuitckas depepaums, r. MockBa, yn. Tpybeukas, 4. 8, cTp. 2

PE3IOME

YyeT feTeit ¢ OHKONOrMYeCKMMM 3a60/1eBaHUAMM XapaKTepU3yeTcs HU3KOMN JOCTOBEPHOCTbIO CTAaTUCTUYECKMX
JaHHbIX. KpomMe Toro, umeromecs AaHHble He UMEKT 3Ha4YMMOW Hay4YHOM LleHHOCTH, MOCKOJIbKY NpeACcTaBnsioT
c0601 NULLb NPUBINSUTENIBHOE YMCIIO MALMEHTOB, BbISIB/IAEMbIX €XXEr0AHO U HEKOTopble obluee cBeaeHus (3abo-
NeBaeMOCTb, PacrnpoCTPaHEHHOCTb U T.4.). Mpy 3TOM 0Co6yto 3HaYMMOCTb NpeACTaBNsAeT NOCNEAyOLWNIA aHanus
HaKonneHHoW nHhopmauun. PaspaboTaHa a/1eKTpoHHas 6a3a AaHHbIX LeTeN C OHKOMOrMYEeCKUMM 3a60/1€BAHUSIMY,
oTBevarLlas AaHHbIM TPeO6OBaHUSIM, BHeAPEHa B KIIMHUYECKYHO NMPaKTUKY NMUIOTHbIX MEAULMHCKUX OpraHm3aumi.
Llenb uccnegoBanus. U3yunTb MHeHUs Bpayei AeTCKUX OHKOJIOrOB Mo npo6nemaM yyeTa AeTei ¢ OHKOMorMyecKnmm
3a601eBaHUSMMU.

Martepuanbi u MeToapl. B uccnegoBaHum npuHanm yyactue 187 Bpayen fETCKMX OHKOOroB. PecnoHaeHTam pasocnaHa
paspaboTaHHasi aBTopamMu «AHKeTa onpoca Bpaya AeTCKOro OHKOJIora AJisi OLeHKM pe3yibTaTUBHOCTU BHeAPeHMs
3/IEKTPOHHOI 6a3bl flaHHbIX», KOTOpasi COAEPXMUT 15 BONpocoB. AHKETbI 3aMOSHANUCH PECMOHAEHTAMU aHOHUMHO.
Pesynbratbl. B uccnegoBaHum npuHANM yyactune 187 Bpayei AeTCKMX OHKOMOroB. bonbliasa yacTb pecrnoHAeHTOB
(71,3 £ 3,3%) oT™MeTWNa, YTo B HacToslLiee BpeMs B Poccuiickoi defiepaumy oTCyTCTBYET PErUCTP AeTel C OHKO-
nlormyeckmMu 3abosnieBaHuaMM, 15,4 + 2,6% U3BECTEH pernoHasnbHbIi pernctp, 9,1 + 2,1% — He3aBUCUMBbI PETUCTP
B OTA,e/TbHbIX MEAULMHCKNX opraHnsauusx, 1,7 + 0,9% — eguHbli peructp gns Poccuiickon Gepepauun, 2,5+ 1,1% He
3HalOT O CyLLEeCTBOBaHUM perncTpoB. Cpean pecrnoHzeHToB 81,9 +2,8% 0TMeTWUN, YTO 3/IEKTPOHHas 6a3a AaHHbIX
aBnsetcs 3G OeKTUBHbIM UHCTPYMEHTOM y4yeTa fieTell C OHKONMOrMYECKUMM 3a60sIeBaHUSIMU, MPU 3TOM B KayecTBe
npenmyLiecTts 15,1 + 2,6% ykasanu noBblLLIeHWe JOCTOBEPHOCTU CTaTUCTUUECKUX AaHHbIX, 9,2 + 2,1% — cokpaLleHune
BpPEMeHM Ha NoUCK MHdopMaLmMK o naunenTe, 4,4 + 1,5% — onTuMmmnsaumto paboyero Bpemenn, 71,3 + 3,3% — cove-
TaHWe NepeyYncsieHHbIX BapMaHTOB.

3akntoyeHue. MNpoBefeHHOe UCCNefoBaHMe NoKasaso Lies1ecoo6pasHOCTb BHELPEHUS 3/IEKTPOHHOMN 6a3bl faHHbIX
JleTell C OHKOMIOrMYecKNMU 3a60s1eBaHNSIMU B KITMHUYECKYHO NMPaKTUKY.

KntoueBble cnoea:
JleTcKas OHKOJOrus, 3710KaYecTBEHHble HOBOOBPa30BaHUA, OpraHM3aumns MeauLUHCKON NOMOLLM,
MeAMKO-CoLmanbHOe UccnesoBaHne, 3/IeKTPOHHas 6a3a faHHbIX, MHpopMaTusauus.
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JUSTIFICATION

The development of healthcare is impossible
without the introduction of information technol-
ogies [1-3]. At the same time, it is important not
only to create resource databases aimed at collect-
ing and storing data, but also the subsequent auto-
mated analysis of the accumulated information in
order to assess the quality of medical care provid-
ed, optimize patient routing, as well as continuity
in the treatment process [4]. Modern information
technologies also include a system for supporting
medical decision-making, that is, digitized clinical
recommendations [5].

Accounting for children with cancer is charac-
terized by a number of significant drawbacks - low
reliability, the inability to use the accumulated infor-
mation to control and improve the treatment pro-
cess, as well as in scientific activities [4].

Given the above, developed an electronic data-
base of children with cancer, which since 1 Septem-
ber 2017 introduced into clinical practice of pedi-
atric oncology Arkhangelsk Regional Kid's Clinical
Hospital P.G.Vyzhletsov and the laboratory of com-
plex methods of treatment of oncological diseases
in children of the Russian Scientific Center of Ra-
diology [4].

Purpose of the study: study the opinions of pedi-
atric oncologists on the problems of accounting for
children with cancer.

MATERIALS AND METHODS

A medical and social study was conducted, which
included pediatric oncologists who have worked in
the departments of pediatric oncology of the sub-
jects of the Russian Federation in 2018-2019 and
filled out the "Questionnaire of the survey of pediat-
ric oncologists to assess the effectiveness of the
introduction of an electronic database" developed
by the authors. The questionnaire contained 15
questions, and respondents were asked to choose
one or more answer options or enter their own ver-
sion. For objectivity, the questionnaires were filled
out anonymously by the respondents [1].

The questionnaire included the following ques-
tions:

1.

Currently, in the Russian Federation, the system of

accounting for children with cancer (register) is:

1. Unified (for the Russian Federation)

2. Regional (for individual entities)

3. Independent in individual medical organiza-
tions

4. There is no case

5. I don't know

2. Do you know about the use of an electronic da-

tabase of children with cancer in pilot medical

organizations:

1. Yes, | heard about it from colleagues

2. Yes, | received information from scientific ar-
ticles

3. Yes, | received the information from the re-
port at the scientific conference

4. Yes, | received information from users

5. Yes, | use it myself

6. No

3. Do you use an electronic database of children

with cancer:

1. Yes

2. No

3. I find it difficult to answer

4. Do you know the main functions of the electron-

ic database:

1. Yes, there are

2. No, I don't

3. | find it difficult to answer

5. If so, please indicate what functions the elec-

tronic database has:

. Patient records

. Treatment planning

. Medical decision support system

. Plan the routing of patients

. Formation of electronic sheets of temporary
disability

6. None of the above

7. Other answer

a b~ WON =

6. If not, are you ready to use the electronic data-

base of children with cancer in clinical practice:
1. Yes, | am ready

2. No, | am not ready

3. I find it difficult to answer

7. If not, why not:

1. An effective accounting tool already exists
2. Requires significant time costs
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3. There is no necessary material base
4. | find it difficult to answer
5. The use is meaningless
6. Other
8. In your opinion, the use of an electronic data-
base is necessary in the activities of:
1. Every doctor who provides specialized medi-
cal care to children with cancer
2. Management staff of medical organizations
. Executive authorities in the field of health pro-
tection of citizens of the subjects of the Rus-
sian Federation
. Ministry of Health of the Russian Federation
. No need to use it
. I don't know
7. Other
9. Is the electronic database of children with can-
cer an effective tool for recording children with
cancer:
1. Yes
2. No
3. I don't know
10.1f not, why not:
1. An effective accounting tool already exists
2. Requires significant time costs
3. There is no necessary material base
4. | don't know
5. Other
11.1f so, what are the advantages of an electronic
database of children with cancer:
1. Improving the reliability of statistical data
2. Reduce the time to search for information
about the patient
3. Optimizing the use of working time
4. Other
12.What can prevent you from using an electronic
database of children with cancer in your daily
clinical practice:
1. Lack of time
2. Lack of necessary qualifications to use the
software
3. Lack of a personal computer in the workplace
4. Not included in the job description
5. Other
13.Compared to the existing system of accounting
for children with cancer, the electronic database
is more efficient:

w

[0 )W) BIF N

60

1. Yes

2. No

3. Not familiar with the existing accounting sys-
tem

4. | find it difficult to answer

5. Other

14. What are the most important functions of the

electronic database of children with cancer

for you:

1. Reducing the time for maintaining medical
records

2. Ability to monitor the implementation of treat-
ment protocols

3. The possibility of using a medical decision
support system

4. Automation of routing of patients

5. Improving the efficiency of using the depart-
ment's bed capacity

6. Formation of annual reports on the state of
medical care for children with cancer

7. Other

15.What additional functions do you think are nec-

essary for the effective use of the electronic

database?

The study was conducted in the period from
01.03.2019 on 30.04.2019 in pediatric Oncology
departments of medical organizations of the fed-
eral districts of the Russian Federation: Central
(Central Federal District), Northwestern (North-
western Federal District), Southern (Southern
Federal District), North Caucasus (North Cauca-
sus Federal District), Volga (Volga Federal Dis-
trict), Ural (Ural Federal District), Siberian (Siberi-
an Federal District) and Far Eastern (Far Eastern
Federal District) [1].

The objects of the study were the questionnaires
completed by the respondents.

Ethical expertise

The study was approved at a meeting of the Lo-
cal Ethics Committee FGAOU VO at the Sechenov
First Moscow State Medical University (Sechenov
University) No. 05-19 of 11.04.2019.

Statistical analysis
Principles for calculating the sample size
The volume of sample populations for the
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study was calculated according to the formula of
A. M. Merkov (1962) with a known number of obser-
vations in the general population [6]:

_ (pxqxt?xN)
n_(NxA2+p><q><t2)’

where n is the minimum sample size, tis the con-
fidence coefficient (t=2 when p=0.05); p - frequency
of the trait in the aggregate indicator of the probabil-
ity of the phenomenon under study (in this situation
is unknown, therefore, is taken as the maximum pos-
sible value 50%); g=100; p — a measure of alternative,
alternative p-index; A - limit error indicator (5%) [7];
N - the number of the General population [1].

Calculations to determine the representative-
ness of a sample of the minimum number of pedi-
atric oncologists:

n=300 - the number of pediatric oncologists in the
Russian Federation in 2018 (data from the Federal
State Statistics Service, provided by the Department
of Medical Statistics of the Department of Monitoring,
Analysis and strategic development of healthcare of
the Ministry of Health of the Russian Federation) [1].

50 X 50 x 22 x 300

= =171,42
300 x 52 + 50 x 50 x 22 ’

n

That's why, the minimum number of pediatric on-
cologists to ensure the representativeness of the

study is 172 people. Taking into account the stratifi-
cation of the number of doctors of pediatric oncolo-
gists in 2018 in the Federal districts of the Russian
Federation CFD — 37.6%, NWFD - 12%, SFD — 11,7%,
NCFD - 3%, PFD — 10,7%, UFD — 9.7% of the NFD and
10.3%, FEFD - 5% [1].

Statistical processing of the material was carried
out on a personal computer using the programs
Office Excel 2013 (Microsoft, USA) and SPSS 22.0
(IBM, USA) [1].

RESULTS OF THE STUDY

187 pediatric oncologists took part in the so-
ciological study. The stratification by the number
of pediatric oncologists in 2018 in the federal dis-
tricts of the Russian Federation is shown on the
figure 1.

Women predominated — 51.3 + 3.7%. The age
distribution of respondents is shown in the figure 2.
The average age was 43.1 + 3.4 years [1].

Employees of medical organizations of fed-
eral subordination made up 31.9 + 3.4%. Senior
positions (heads of departments) were held by
10.1 + 2.2% of respondents, positions of research-
ers — 33.7 + 3.5%, ward doctors - 56.2 + 3.6% [1].

The total medical experience up to 5 years was
7.1 £ 1.9% of respondents, from 6 to 10 years -
29.4 +3.3%, from 11 to 15 years — 43.5 + 3.6%, from

NCFD
= FEFD

= CFD = NWFD

= SFD
= NFD

= PFD = UFD

= 25—-30 =31-40 =41-50 51-60 =>61

Fig. 1. Distribution of respondents by territory of residence in the
federal districts of the Russian Federation, %.

Fig 2. Distribution of respondents by age, years, %.
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16 to 20 years — 11.4 + 2.3%, from 21 to 30 years —
7.3 +1.9%, over 30 years — 1.3 + 0.8% [1].

Among the respondents, 71.3 = 3.3% noted that
there is no register of children with cancer in the
Russian Federation, a regional register is known to
15.4 + 2.6%, 9.1 + 2.1% are aware of an indepen-
dent register in individual medical organizations,
1.7 £ 0.9% are aware of a single register for the Rus-
sian Federation, and 2.5 + 1.1% are unaware of the
existence of registers [1].

17.3 £+ 2.8% of respondents heard about the use of
an electronic database of children with cancer in pi-
lot medical organizations from colleagues, received
information from scientific articles — 15.7 £ 2.7%,
from a report at a scientific conference —11.3 £+ 2.3%,
fromusers —9.3+2.1%, use themselves - 1.7 + 0.9%,
do not know — 11.9 + 2.4%. The combination of op-
tions was indicated by 32.8 + 3.4% [1].

The main functions of the electronic database are
known to 27 + 3.2% of respondents, and 11.7 £ 2.4%
found it difficult to answer [1].

71.9 + 3.3% of respondents indicated patient reg-
istration, treatment planning, a system for supporting
medical decision-making, and a patient routing plan
as the functions known to them. Only 11.3 + 2.3%
noted the formation of electronic sheets of tempo-
rary disability. At the same time, this function is not
available in the electronic database. None of the
above was noted by 16.8 + 2.7% of respondents [1].

120

100 95,3

80

60

40

0

19,4
157 437
93 44
-
N

Among those respondents who do not use an
electronic database, ready to use in clinical practice
was 97.4 + 1.2%. Among the main reasons for those
who are not ready, provided that this is a time-con-
suming (15.3 + 2.6%), lack the necessary material
base (9.7 + 2.2%) and effective accounting tool al-
ready exists (8.1 + 2.0%). The combination of these
options was noted by 66.9 + 3.4% of respondents [1].

The majority of respondents (81.9 + 2.8%) indicated
that the use of an electronic database is necessary in
the activities of every doctor who provides specialized
medical care to children with cancer, the administra-
tion of medical organizations, executive authorities in
the field of health protection of citizens of the subjects
of the Russian Federation, the Ministry of Health of the
Russian Federation. At the same time, 4.7 + 1.5% of
respondents believe that there is no need to use it [1].

The fact that the electronic database is an effective
tool for accounting for children with cancer was indi-
cated by 81.9 + 2.8% of respondents, while 15.1+2.6%
noted an increase in the reliability of statistical data,
9.2 + 2.1% — a reduction in the time spent searching
for information about the patient and 4.4 + 1.5% - op-
timization of working time. The combination of op-
tions was indicated by 71.3 * 3.3% of respondents [1].

Respondents from among those who do not
consider the electronic database to be an effective
accounting system (13.6 + 2.5%) indicated as a rea-
son that an effective accounting tool already exists

M Considers the electronic database an
effective accounting system

M Reducing the time required to maintain
medical records

B Monitoring the implementation of
treatment protocols

The system of support of medical
decision-making

M Routing of patients
M Efficient use of final capacity
30,9

W Generating annual reports

W Combination of options

Fig. 3. Opinion of pediatric oncologists on the functions of the electronic database of children with cancer, %.
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(11.7 £ 2.4%), that it requires significant time costs
(9.3 £ 2.1%) and that the necessary material base is
not available (7.1 + 1.9%) [1].

Among the reasons that may make it difficult
to use an electronic database, the majority of re-
spondents (17.9 * 2.8%) indicated a lack of time,
7.1 £+ 1.9% — lack of necessary training for using soft-
ware, 7.1 + 1.9% — lack of a personal computer in the
workplace, 32.2 + 3.4% indicated that this is not includ-
ed in the job descriptions. The combination of these
options was noted by 35.7 + 3.5% of respondents [1].

The majority of respondents (95.3 + 1.5%) noted
that, in comparison with the existing system of ac-
counting for children with cancer, the electronic da-
tabase is more efficient, 2.5 + 1.1% of respondents
are not familiar with the existing system of account-
ing, 2.2 + 1.0% found it difficult to answer [1].

Reducing the time for maintaining medical re-
cords as the most important function of the elec-
tronic database was noted by 19.4 + 2.9% of respon-
dents, the ability to monitor the implementation of
treatment protocols — 15.7 + 2.7%, the ability to use
the system to support medical decision-making -
13.7 £ 2.5%, automation of patient routing — 9.3%,
improving the efficiency of using the bed capacity
of the department — 7.1 + 1.9%, the formation of
annual reports on the state of medical care for chil-
dren with cancer - 3.9 + 1.4%. The combination of
these options was noted by 30.9 + 3.4% of respon-
dents (fig. 3) [1].

DISCUSSION

In modern conditions, informatization is of deci-
sive importance [4]. The developed electronic data-
base of children with cancer has a number of sig-
nificant advantages: the collection, processing and
accumulation of reliable statistical data, optimal
patient routing, a system for supporting medical
decision-making, and maximum convenience for
parents (legal representatives) of patients [4].

One of the main conditions for improving the sur-
vival rate of children with cancer is compliance with
treatment protocols [8, 9]. An innovative develop-

ment is a system for supporting medical decision-
making (digitized clinical recommendations), which
allows you to choose treatment tactics depending
on a specific clinical situation. In the literature, we
have not been able to find descriptions of another
similar system. It is quite possible that similar solu-
tions will be presented on the market in the medium
term, but at present the authors do not have any in-
formation about them [1].

It is important that medical professionals un-
derstand the importance of informatization: more
than 80% of pediatric oncologists noted that the
electronic database is an effective system for re-
cording patients. According to the authors, only re-
liable statistical data are the basis for planning the
development of the industry, including for national
programs, which have recently received a lot of at-
tention from representatives of the executive and
legislative branches of government, as well as the
media. But in an era when anyone can pay for a pur-
chase in a store using a smartphone, no one has the
exact number of children with cancer, not only in the
Russian Federation, but also in individual subjects.
At the same time, the number of such patients de-
tected annually is less than 4 thousand people [1].

It should be noted that improving the reliability
of statistical data is possible only with the introduc-
tion of an electronic database in the clinical prac-
tice of all departments of pediatric oncology in the
subjects of the Russian Federation and medical or-
ganizations of federal subordination.

CONCLUSIONS

Medical and social research has shown the fea-
sibility of introducing an electronic database of chil-
dren with cancer in clinical practice.

The proposed digital contour provides conditions
for creating a unified electronic cartographic frame-
work and provides access to large amounts of data,
their analysis and the use of the results obtained in
making management decisions on the organization of
medical care for children with cancer in the subjects
of the Russian Federation and at the federal level.
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