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Dear readers!

Welcome to the first issue of the “Oncology and Radiology of Kazakhstan” journal in 2023!

The year starts with a high activity of our authors. We enjoy your interest in publishing
exciting research results and practical cases in our journal. However, we would like to
remind the authors of our requirements and the necessity to abide strictly by the guidelines
for authors.

We offer you 4 articles in English containing serious research results, data analysis,
thoughtful methodology, and constructive discussion, which is a profound reflection of the
level of the author himself and his knowledge of the international status of approach to
scientific research.

The report about a rare case of Kikuchi-Fujimoto's disease in Kazakhstan is noteworthy.
It has caused a discussion among editorial board members and reviewers. We are sure that
our readers will also be interested in this material, and it will inspire them to search for
unique and exciting information!

The coverage of topics for publication is extensive: from using software in ultrasound
diagnostics to raising awareness of risk factors for cervical cancer. The latter will interest
obstetricians and gynecologists, school doctors, and readers who are not directly related
to medicine but have daughters, sisters, and young female friends. We use this opportunity
to inform you about the International Summit on Gynecological and Urological Cancer
to be held on April 26-28, 2023. The summit will involve politicians in the health field,
representatives of international organizations, the leadership of the ministries of health and
education, and practitioners. We invite you to participate in this high-level scientific event
to receive up-to-date information and obtain new ideas for scientific discoveries, which you
can later report in our journal!

| am sure that the proposed articles on immunophenotyping, the results of using
adjuvant perfusion thermochemotherapy, endoscopic removal of a rare large occlusive
tracheal tumor performed by young specialists, and others will find their readers!

I wish you all health and new creative ideas!

Respectfully Yours,
Dilyara Kaidarova,
Editor-in-Chief of the “Oncology and Radiology of Kazakhstan” journal

Oncology and Radiology of Kazakhstan, Nel (67) 2023 3
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ANALYSIS OF THE ACTIVITIES OF THE DEPARTMENT
OF ANESTHESIOLOGY AND INTENSIVE CARE
of KazIOR FOR 2021-2022

A.A. ARYNOWV', A.Kh. MAGRUPOV', M.B. MUKANOVA', M. SMAGINA'
'«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan

ABSTRACT

Relevance: The Department of Anesthesiology and Intensive Care of Kazakh Institute of Oncology and Radiology, JSC (KazIOR) is an
organized system for providing care to oncological patients, which consists of anesthetic support for all types of oncosurgical operations,
postoperative intensive therapy, intensive care for patients in cases of life-threatening conditions during radiation and chemotherapy.
High-quality care is possible only with an appropriate level of professional training of medical and nursing staff and a sufficient provision
of life-support and monitoring technologies, medicines, and medical products.

The study aimed to analyze the work of the Department of Anesthesiology and Intensive Care in 2021-2022 to further improve the
quality of specialized anesthetic and resuscitation care to oncological patients at KazIOR.

Methods: The reporting documentation on clinical activities of the Department of Anesthesiology and Intensive Care for 2021 and
2022 were analyzed.

Results: In 2021-2022, 5517 anesthesias were performed. While the number of anesthesias in 2022 increased by 9.2%, the structure of
the types of anesthesia performed remains unchanged. Anesthetic complications were 0.27%, with no anesthetic mortality. The number of
patients admitted for postoperative intensive care in 2022 decreased by 6%. The share of patients re-admitted to the Department of Anes-
thesiology and Intensive Care was 2.1% in 2021 and 2.7% in 2022. The proportion of elderly and senile patients accounted for more than
40% of the intensive care department patients. In 40% of cases, patients suffered from chronic diseases of the cardiovascular system. In the
reporting period, the mortality at the Department of Anesthesiology and Intensive Care amounted to 42 cases, including 22 postoperative

cases. The postoperative mortality remained approximately the same, while in-hospital and general mortality slightly increased.
Conclusion: The reporting documentation analysis for 2021-2022 showed that the number of anesthesia performed and the total num-
ber of patients treated in the Department of Anesthesiology and Intensive Care increases annually, which requires further improvement and
modernization of the anesthesiology and intensive care service in oncology.
Keywords: Department of Anesthesiology and Intensive Care, intensive care, anesthetic management, anesthetic complications,

anesthetic mortality.

Introduction: Though the first public demonstration
of anesthesia dates back to October 16, 1846, anesthesi-
ology as a medical specialty emerged in the second half
of the previous century. Further development and alloca-
tion of resuscitation and intensive care as a separate spe-
cialty were associated with the polio epidemic. In 1952,
prof. B.A. Ibsen was the first to create separate intensive
care units in Denmark [1, 2].

High-quality anesthesia and resuscitation care require
an appropriate level of professional training of medical
and nursing personnel and sufficient provision of life sup-
port and monitoring technologies, medicines, and med-
ical products.

According to W.L. Lanier, anesthetic mortality in the
world by 2000 was 1-2 cases per 200-300 thousand an-
esthesias [3], while in the 1960-the 1970s, it amounted
to 1 case per 28 thousand anesthesias [4]. The develop-
ment of anesthesiology and resuscitation as a specialty,
the creation and improvement of technologies, and the
finding of new safe medicines have reduced anesthetic
mortality by almost ten times over the past few decades.

The Department of Anesthesiology and Intensive
Care (ICU department) of “Kazakh Research Institute of
Oncology and Radiology” JSC was established in 1961 as
a laboratory of anesthesiology and resuscitation. Today,
it is an organized system for providing resuscitation and
anesthetic care to cancer patients. It includes anesthetic
support for all kinds of oncosurgical operations, postop-
erative intensive care, and intensive care for life-threat-
ening conditions in oncological patients of a radiological
and chemotherapeutic profile.

The Department is fitted with medical equipment in
accordance with the “Standard for Organizing the Provi-
sion of Anesthetic and Resuscitation Care in the Repub-
lic of Kazakhstan” and the order Ne KR DSM-167/2020 of
October 29, 2020 “On approval of Minimum Standards
for Equipping Healthcare Organizations with Medical
Devices” [5, 6].

Main activities of the ICU department:

- anesthetic management of oncosurgical operations
and perioperative management of oncosurgical patients;

- intensive care for cancer patients;

4 Oncology and Radiology of Kazakhstan, Nel (67) 2023
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- advisory assistance to other departments, including
at the outpatient level.

The study aimed to analyze the work of the Depart-
ment of Anesthesiology and Intensive Care in 2021-
2022 to further improve the quality of specialized an-
esthetic and resuscitation care to oncological patients
in KazIOR.

Materials and Methods: The quarterly, semi-annual,
and annual reports on the clinical activities of the ICU de-
partment for 2021 and 2022 were analyzed.

Results:

Anesthetic and perioperative management

Perioperative management of patients includes an-
esthesiological consultation of patients (including at the
outpatient level), anesthesiological support for surgical

interventions on the abdominal organs and organs of the
retroperitoneal space, small pelvis, organs of the chest,
brain and spinal cord, tumors of the head and neck, skin
and soft tissues and postoperative management of pa-
tients, including observation and treatment in the awak-
ening ward, postoperative intensive care in intensive
care and intensive care, as well as counseling of postop-
erative patients in specialized departments.

In 2021-2022, 5517 anesthesias were performed.
While the number of anesthesias in 2022 increased by
9.2%, the structure of the types of anesthesia performed
remains unchanged. Anesthesia was provided to patients
aged 3 months to 94 years.

Data on the structure and number of anesthesias are
presented in Figure 1.

In 2021, 2636 anesthesias
4.90% g 40%

8,10% _

78,70%
® General intravenous anesthesia

B General inhalation anesthesia

= Combined anesthesia (general + regional)
m Regional anesthesia

In 2022, 2881 anesthesias

6,60%
8,10%

3,30%

81,60%

Figure 1 - The structure and number of anesthesias provided
at the ICU department of KazIOR, JSC in 2021-2022

In most cases, we performed inhalation anesthesia.
According to current data, it is associated with fewer
postoperative complications and infections [7]. The phar-
macological effects of generation three halogen-contain-
ing inhalation anesthetics make them optimal for general
anesthesia and agents of choice in modern clinical anes-
thesiology [8].

Operations on the lower extremities and pelvic or-
gans were performed under regional anesthesia with the
preservation of spontaneous breathing.

Total intravenous anesthesia was least frequent and
performed in cases where inhalation anesthesia was con-
traindicated (brain surgery, hemodynamically unstable
patients).

Anesthetic complications occurred in 0.27% of cases,
which does not exceed global values [9]. See Table 1 for
details. Anesthetic mortality was 0% of the total number
of anesthesias.

Table 1 - Anesthetic complications at the ICU department
of KazIOR, JSCin 2021-2022

Quantity
Complication
plcatl Abs. % of all patients

Post-puncture pneumothorax 5 0.090%
Difficult intubation 4 0.072%
Dura puncture 3 0.054%
Desaturation in the postoperative

period 1 0.018%
Heart arrhythmia 2 0.036%

Table 2 - Number of patients treated in the post-anesthesia
care unit of the ICU department of KazIOR, JSC,
in 2021-2022

Patients/years 2021 2022
Absolute numbers 2232 2564
% of all anesthesias 84.6% 88.9%

In 2022, the number of patients treated in the
post-anesthesia care unit increased by 4.3% of all anes-
thesias performed (Table 2).

Oncology and Radiology of Kazakhstan, Nel (67) 2023 5
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Intensive therapy in the ICU department

Patients received postoperative intensive care after
major surgery, in developing disorders of vital functions
during surgery and anesthesia, and in case of severe co-
morbidity. This category comprised most of the patients

admitted for intensive therapy. The number of patients ad-
mitted for intensive postoperative care in 2022 decreased
by 6% of the total number of anesthesias, mainly due to an
active introduction of Fast-track and ERAS (Enhanced re-
covery after surgery) concepts (Figure 2) [10, 11].

In 2021, 469
patients were treated in the ICU department
450
400 -
350 -
300 -
250 -
200 +
150 -
100 +
50 36
— I
o o o & >
Q\’ X NG NG e
é\_,@ "b\'\é\ ;00(\ R\’QQ ‘Q\S’é’\@
< 2 ol < PP
~ W > > S <
N S o A 2O
G @ 3 S F$
& < N N &
K X & & RS
&S B & & 0{0
@ & X
< & & >
R R o
&
S

In 2022, 396
patients were treated in the ICU department
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Figure 2 - The structure of patients who received intensive care in the ICU department of KazIOR, JSCin 2021-2022

Therapeutic patients receiving radiological or che-
motherapeutic treatment were admitted for intensive
care due to the development of complications of spe-
cialized treatment or acute emergency conditions that
arose during treatment. Their number remained nearly
unchanged during the study period.

The main reason for the admittance of non-operat-
ed surgical patients was a severe course of the under-
lying disease requiring intensive care in the ICU depart-
ment. Their number increased in 2022 owing to cases of
planned preoperative preparation.

Operated surgical patients mean those who received
surgical treatment according to the volume of surgical
intervention and general condition and were treated in
the post-anesthesia care unit due to acute postoperative
conditions associated with surgery and/or comorbidities.
Their number also remained nearly unchanged in 2022.

Patients re-admitted to the ICU department had re-
ceived intensive care before and were re-admitted to

the ICU department during current hospitalization. The
number of re-admitted patients amounted to 2.1% in
2021 and 2.7% in 2022. The main reason for the readmis-
sion of operated patients was the complication of surgi-
cal treatment (bleeding, failure of anastomoses, etc.). In
therapeutic patients, a return for intensive care was often
due to a progression of the underlying disease against
the background of specialized treatment. Notably, read-
mission to the ICU department was associated with poor-
er outcomes, longer hospital stays, and higher treatment
costs, which is also a global problem. According to Pon-
zoni et al. [12], Gudanis and Lebedinsky [13], the average
number of patients re-admitted to the ICU department
accounts for about 10% of the total number of patients
treated in the ICU department.

Table 3 shows the age structure of patients in the ICU
department of KazIOR, JSC. Elderly and senile patients ac-
count for more than 40% of all ICU patients. The number
of patients of these ages increased in 2022.

6 Oncology and Radiology of Kazakhstan, Nel (67) 2023
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Table 3 - Age groups of patients of the ICU department of KazIOR, JSC in 2021-2022

Age (abs.,%)

Years
Children Below 40 years 40 to 60 years 60 to 70 years >70 years
2021 15 (0.65) 404 (15.3%) 1135 (43%) 772 (29%) 310 (11.8%)
2022 3(0.1%) 467 (16.2%) 1179 (40.9%) 839 (29.1%) 393 (13.6%)

The most common comorbidity were cardiovascular
diseases (40% of cases). This trend is observed through-
out the world. It can lead to increased mortality, longer
stay in a UCU department, and often requires consult-

ing on anesthesia not only at all stages of the periopera-
tive period but also at the outpatient level [14, 15]. Table
4 provides the structure of comorbidities in oncosurgi-
cal patients.

Table 4 - The structure of comorbidities in patients of the ICU department of KazIOR, JSC in 2021-2022

Pathology (abs., %)
Years IHD Stage 1-2 Stage 3-4 Heart Diabetes Respirator Other
hypertension | hypertension arrhythmia mellitus diseases
2021 196 (7.4%) 590 (22.3%) 252 (9.5%) 17 (0.6%) 156 (5.9%) 103 (3.9%) 343 (13.0%)
2022 238 (8.2%) 556 (19.2%) 270 (9.3%) 29 (1.0%) 174 (6.0%) 134 (4.6%) 546 (18.9%)

In 2021-2022, the mortality in the ICU department
amounted to 42 cases, including 22 cases of postoper-
ative mortality. The latter remained nearly at the same
level, while hospital and total mortality slightly in-

creased over time. In 2021, some fatal cases were due
to the coronavirus infection. Increased mortality in 2022
was due to complications associated with the underly-
ing pathology (Table 5).

Table 5 - All types of mortality in the ICU department of KazIOR, JSCin 2021-2022

Mortality 2021

2022

Postoperative 10 (0.38%)

12 (0.41%)

5 — admitted to the ICU
after surgery

5 - admitted to the
ICU from a specialized
department

8 — admitted to the
ICU from a specialized
department

4 — admitted to the ICU
after surgery

Hospital 18 (3.8%)

24 (6.0%)

Total* 18 (0.67%)

24 (0.81%)

Note: the percentage was calculated from the total number of patients in the post-anesthesia care unit (2232 in 2021 and 2564 in 2022) and

the ICU department (469 in 2021 and 396 in 2022)

Discussion: Anesthesiology, resuscitation, and inten-
sive care are among the most complex and key areas of
healthcare. Despite the latest advancements in treating
malignancies, cancer patients remain vulnerable and are
at high risk of developing conditions that require inten-
sive care. Globally, cancer patients make up to 20% of all
ICU patients [16]. Timely diagnosis and hospitalization
in the ICU help treat and prevent life-threatening condi-
tions or complications. At that, the number of patients
admitted to ICU is growing worldwide. Thus, more than
200,000 adults and children in the UK are admitted to ICU
departments every year [17]. The cost of treatment is also
growing: i.e., in the US, the cost of treatment increased
by 92% from 2000 to 2010 [18]. The increased burden
on cancer ICU departments in the world and in Kazakh-
stan is due to a general increase in the number of can-
cer patients and a growing share of patients with severe
comorbidities and senile age [19]. Besides, the devel-
opment of anesthesiology has expanded the functional
boundaries of operability (today, we can offer safe anes-
thesia to patients who, 20 years ago, were denied anes-

thesia for surgery), as well as the volume and traumatism
of surgical interventions in oncology. All this requires
modern and expensive technical and medicinal support,
but also a high level of professional training of medical
personnel. In recent years, the professional skills of ICU
doctors have been expanding in the world: transesoph-
ageal echocardiography, ultrasound diagnostics, and
endoscopic procedures have become a standard in the
training of anesthesiologists-resuscitators [20]. The same
trend is observed in Kazakhstan. Training in modern skills
isincluded in the “Roadmap for Improving the Anesthetic
and Resuscitation Service in the Republic of Kazakhstan
in 2022-2023" [21].

Conclusion: The ICU department activity is a complex
multi-level treatment process implemented by highly
qualified medical personnel and requires advanced tech-
nologies and knowledge. The effectiveness of treatment
and safety of patients at all stages of the treatment pro-
cess is impossible without clear coordination of the ICU
department activities and periodic analysis of work with
subsequent planning of relevant measures to provide

Oncology and Radiology of Kazakhstan, Nel (67) 2023 7
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even better specialized care for cancer patients. The re-
porting documentation analysis for 2021-2022 showed
that the number of anesthesia performed and the to-
tal number of patients treated in the ICU department in-
creases annually. This factor increases the burden on the
ICU department and requires further improvement and
modernization of the anesthesiology and intensive care
service in oncology.
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AHJIATIIA

«Ka3OPF3U» AK AHECTE3NOJIOT'UA, PEAHUMALUA KOHE KAPKBIHIAbI TEPATINA
BOJIIMUIECIHIH, 2021-2022 xbiipapra APHAJIFAH KbIBMETIH TAJIJAY

A.A. Apwvinos', A.X. Mazpynos', M.b. Mykanosa', .M. Cnazuna'

1«Ka3aK OHKONOrMS xaHe paanonorus fFuinbiMu-3epTTey MHCTUTYThI» AK, Anmatbl, KasakctaH Pecnybnukacs!

Oszexminizi: «Kazax OHKON02US HCOHE PAOUONOSUS 2bLIBIMU-3ePIMMeYy UHCIUMYMbLy aKyuoHepaik Kosamvinviy («KasOPF3Uy» AK) Anecme-
3UON02USA, PEAHUMAYUS JHCOHe KapKbiHobl mepanus 6onimueci (APKTB) — onkonocusnvik naykacmapea Komex Kopcemyoiy YubIMOACmblpblLiedi
Jrcytieci, OHKOXUPYPRUSTBIK, ONepayusnapoblly 0apivl mypiepin aHecme3uoI0UsIbIK, KAMMamacsl3 emyoen, onepayusoan Keuinei Kapkolnobl me-
Panusioa, OHKOIOSUSIbIK AYPYILApObll, PEHM2EHOI0LUSIIBIK HCOHE XUMUOMEPAnusiblK, Geuindesi nayuenmmepoiy oMipite Kayin meHoipemin dcati-
Kytiiepoi Oamvimy KesiHoeel KapKblHObl mepanusioan mypaosl. Cananvl Komex 09picepiik d#cone MeuipouKenik Kaopaaposl Kociou 0aspiayobiy
muicmi Oeneeilinoe, Mipuinikmi KAMmMamacsl3 emy HoHe MOHUMOPUHE MEXHOIOLUSLIAPbIMEH, 09PI-00PMEKMIK 3ammAapMeH JcoHe MeOUYUHAIbIK
Makcammazol OYULIMOAPMEH HCeMKINIKIMI KaMmamacsl3 emineeHoe eana MyMKiH 001aobl.

3epmmeyoin maxcamol — «KazOPF3U» AK onkonro2usinblk nayuenmmepine MAMAHOAHObIPbLIZAH AHECME3UOTIOUSIILIK HCOHE PEAHUMAYUSIIBIK,
KoMmeK Kopcemy canacweli 00an api scaxcapmy makcamoinoa 2021-2022 scvinoapea apuanean APKTE Kvizsmemine manoay sxcacay.

Aoicmepi: 2021 ycone 2022 scvinoapoazol APKTE KiuHUKanvlK KblaMemiHiy ecenmik Kysicammamacsli maniody.

Homuocenepi: 2021-2022 xcwvinoap xeszeninde 5517 anecmesus scacanovl, 6y pemme 2022 scolnvt anecmesus canvt 9,2%-2a yneaiiowvl, sHcyp-
2izineen avecmesust mypiepiniy KypoliblMol 032epiccis Kanaowl. Anecmesuonocusavik ackvinyaap 0,27% Kypaovl, an aHecme3uonio2usiblk o1im-ici-
mim 6onzan scox. Onepayusoan Keiinel KapKblHObl mepanusiaa myckeHn nayuenmmepoiy canvt 2022 sxcvlnvl 6%-2a momenoedi. APKTE-ne katima
KaobvLioanzan nayuenmmepoiy canvt 2021 scvinor 2,1% ocone 2022 sncvinvt 2,7% Kypaowl. E2oe scacmazvl dcome KOpIniK dcacmazvl nayuenmmep-
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oiy yrec carmazvt APKTE nayuenmmepininy scannvt canvinviy 40%-oan acmamuin Kypaovl. 40% sxcazoaiioa nayuenmmep sHcypeKk-Kan mamuipiad-
Dbl JACYUECIHIY CO3BLIMAILL AYPYIAPbIHaH 3apoan wezedi. Tanoay sxcacanzan keseyoe APKTB-0ezci enim-scimim 42 scazoaiiovl Kypaovl, onaposiy
iwinde onepayusoan Keuinei — 25 dcazoail, onepayusoan Keuinei onim-sHcimin wamamen 6ipoeil oeneeiioe Kanobl, ai aypyXaHAIbIK HCOHE HCANbI
ONIM-DICIMIM OUHAMUKACHIHOA a30an ocim 6auKaiobl.

Kopvimuinowvr: 2021-2022 dcvinoapea apnanzan ecenmi Kysxcammamanvl manodsan Kesoe, HCypeizineen amecmesusnapoblly CaHbl HCOHe
APKTE-0e emoenzen nayuenmmepoin Jcannsl Cambl Jcblil CAllblH ApMbli Keje JICAMKAHbL AUKbIH, Oyl OHKOIOUAOA2bl AHECME3UOIOUS ICIHE Kap-
KbIHObI mepaniisi Kel3Memin 00an opi a#ceminoipyoi sHcoHe Hanablpmyosl manan emeoi.

Tyiiinoi ce30ep: APKTDE, KapKbiHObl mepaniisi, aHeCcme3uoI02UsblK, KAMMAMACHL3 ey, AHeCMe3U0I0USLIbIK ACKbIHYILAD, AHECIe3UOI02USIIbIK,
ONIM-DICIMIM.

AHHOTANUA

AHAJIN3 JEATEJIBHOCTHU OTAEJIEHUA AHECTE3NOJIOI'NU, PEAHUMALIMA N
VUHTEHCHUBHOWM TEPAIIUU AO “KasHUMOuP” 3a 2021-2022 1.

A.A. Apvinos', A.X. Mazpynos', M.E. Mykanosa', H.M. Cmazuna’

'AO «Kasaxckuit Hay4HO-CCTIe0BATENbCKMI MHCTATYT OHKONOTAM 1 paguonorny, Anvatbl, Pecnybnuka Kasaxcrax

Axmyansnocmy: Omoenenue anecmesuonocuu, peanumayuu u unmencusrou mepanuu (OAPUT) Axyuoneprnozo Obwecmsa «Kasaxckuii na-
VUHO-UCCTIRO0BAMENbCKULL UHCMUmMYm oHkoro2uu u paouosoeuuy (AO «KazsHUHOuP») — smo opeanuzosannas cucmema oKa3anus NOMOuU OHKO-
JO2UYECKUM NAYUEHMAM, 3AKTOYAIOWAACS 8 AHECME3UOI02ULeCKOM oDecnedenuu 6cex 61008 OHKOXUPYP2ULECKUX Onepayull, nocieonepayuonou
UHMEHCUBHOU Mepanuu, UHMEHCUBHOU MePanu NPU pa3eUMUU ICUSHEYZPOICAIOUUX COCMOHULL Y OHKOLOSUYECKUX NAYUECHMO8 PAOUOIOULECKO20
u xumuomepanegmuyeckozo npopuns. Kauecmeennoe okasanue nomowju 603MOICHO TUULb NPU COOMBEMCMBYIOWEM YPOBHE NPOPECCUOHATLHOU
NO02OMOBKU 8PAHEOHBIX U CECIMPUHCKUX KAOPOB, O0CMAMOUHOM 00eCneyeHul MexHOI0UAMU HCUZHEODeChe eHusl U MOHUMOPUH2A, JIeKAPCMEeH-
HbIMU CPEOCMBAMU U U30ETUAMU MEOUYUHCKO20 HAZHAUCHUSL.

Lenv uccnedosanus — ananusz oessmenviocmu OAPUT 3a 2021-2022 22. s Oanvheliuie2o yiyuueHus: Kauecmed OKa3anus CReyuaiu3uposat-
HOU AHeCMe3UonN0UYeCKoll U peaHuMayuoHHoU nomowju onkonocuveckum nayuenmam AO «KasHUUOuP».

Memoowr: boin nposeden ananusz omuemnoi 0okymenmayuu no kiunuyeckoil oesmenvhocmu OAPUT AO «KazHUHOuP» 3a 2021 u 2022 2e.

Pesynomamut: 3a nepuoo 2021-2022 ze. svinonneno 5517 anecmesuil, npu smom xoauvecmso anecmesuii ¢ 2022 2. ysenuuunocv Ha 9,2%,
CmMpYyKmypa npoeoeHnbIx 6u008 avecmesuil ocmaemcs Oe3 usmenenuil. Anecmesuonocuveckue ocnoduchenus cocmasunu 0,27%, npu smom aue-
cme3uono2uieckoll JemansHocmu He ouLio. Konuuecmeo nayuenmos, NOCMynusuwux Ha NOCICONEPayUONHyI0 unmencusnyio mepanuio ¢ 2022 2.,
cnuzunoch na 6%. Konuvecmeo nosmopno nocmynuguiux nayuenmos 6 OAPUT cocmasuno 2,1% 6 2021 2. u 2,7% 6 2022 2. Yoenvnwiii 6ec nayu-
EHIMOB NOAHCUNIO20 U CIapyeckoeo gospacma cocmasui 6oree 40% om obwezo uucia nayuenmose OAPUT. B 40% cnyuaax nayuenmul cmpaoanu
XPOHUUECKUMU 3A008AHUSMU CEPOCYHO-cOcyOoucmoti cucmemsl. Jlemanvnocmo ¢ OAPUT 3a anarusupyemoiii nepuoo cocmasuna 42 cuyuas, ux
HUX nocieonepayuonnas — 25 ciyuaes, npu 5mom nocieonepayuoHtas emaibHOCmb 0CMaemcs. NPUMEPHO Ha 0OHOM YPOBHe, d 20CNUMANbHAS U
00was emanbHOCb 8 OUHAMUKE HEMHOO YBETUUUTUCh.

3aknouenue: [Ipu ananuze omuemnou Ookymenmayuu 3a 2021-2022 e2. cmanosumcs ouesuOHbIM, 4mo KOIUYeCmeo NPo8e0eHHbIX aHeCme3ull
u 0bwe2o konuvecmsa nposeyennvix nayuenmog 6 OAPUT esceco0no yeenuuusaemesi, umo mpedyem OanbHelue2o Co8epuleHCmE08anUs U MoOep-
HU3AYUU CYAHCObL AHeCMe3UOIOUU U UHIMEHCUBHOL MEPanull 8 OHKOI02UI.

Knrouessie cnosa: Omoesnenue anecmesuonocuu, peanumayuu u unmencuenoi mepanuu (OAPUT), unmencusnas mepanusi, anecmesuoiozuye-
cKoe obecneuenue, AHecme3uoN02U4ecKue OCI0ICHEHUSL, AHeCMEe3UOTIO2UYEeCKAs. JeMAlbHOCHb.
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ABSTRACT

Relevance: COVID-19 impacts the course of cancer depending on the status and volume of cancer patient vaccination against
COVID-19.

The study aimed to assess the impact of accelerated high-tech radiation therapy on the course of the oncological process, depend-
ing on the status and volume of COVID-19 vaccinations.

Methods: This quantitative and qualitative prospective randomized controlled scientific study was conducted as part of the imple-
mentation of the scientific project, “Innovative approach to managing patients with cancer in the context of the COVID pandemic-19,”
Reg. No. AP13068657. The study involved 221 cancer patients.

Results: COVID-19 was diagnosed in 54/221 (24.4%) of the study participants, 24 (22.4%) in the standard radiotherapy group,
and 30 (26.3%) in the experimental radiotherapy group. 49/221 (22.2%) of the participants were vaccinated. COVID-19 was detected
in one breast cancer patient in the experimental group (1.5%) two months after vaccination and two patients with prostate cancer
(2.4%) four months after vaccination. Relapse-free survival was registered in 59 (85.5%) breast cancer patients in the standard group
and 58 (85.3%) in the experimental group. The overall survival of breast cancer patients was 69 (100.0%) in the standard group and
68 (97.0%) in the experimental group. Relapse-free survival was registered in 32 (84.2%) prostate cancer patients in the standard group
and 41 (89.1%) patients in the experimental group. The overall survival among prostate cancer patients was 34 (89.5%) in the standard
group and 45 (97.8%) in the experimental group. The deaths were not related to COVID-19. The average treatment duration for breast
cancer was less by 12.9 days, with prostate cancer — by 18.2 days.

Conclusion: In Kazakhstan, 4.8% of cancer patients with COVID-19 died in 2020-2021. The use of accelerated high-tech radiother-
apy is justified in the context of the COVID-19 pandemic. Vaccination can prevent COVID-19 development in cancer patients.
Keywords: radiotherapy, pandemic, COVID-19, oncology, vaccination.

Introduction: At the end of 2019, China informed
the World Health Organization (WHO) of a severe re-
spiratory disease caused by SARS CoV-2 severe acute
respiratory syndrome coronavirus 2 (COVID-19) [1].
This highly contagious infection with aerosol-droplet
and household contact transmission mechanisms with
damage to the lung tissue is induced by a new virus
strain from the SARS-CoV-2 coronavirus genus [2].

In early March 2020, WHO declared a pande-
mic due to the rapid global spread of this infection [3].
COVID-19 pandemic restrictions have resulted in a dra-
matic time shift in cancer care, with hospitals redu-
cing patient visits and implementing remote consulta-
tions and telemedicine, postponing elective surgeries,
systemic chemotherapy and radiotherapy (RT), elective
dispensary supervision, and internal consultations [4].
Unfortunately, epidemiological indicators suggest this
pandemic will continue for years [5].

According to global studies, cancer patients are at
higher risk of contracting COVID-19 [6]. In addition, the
guidelines of the professional oncology communities
generally recommend changes in the practice of spe-
cific anticancer therapy to minimize immune compro-
mise effects that may predispose to serious complica-

tions during a pandemic [7]. According to a nationwide
study in China, receiving chemotherapy or surgery
during COVID-19 infection was associated with a high-
er risk of symptomatic and severe COVID-19 in cancer
patients compared with patients who did not receive
chemotherapy or surgery (75% versus 43%, p=0.0026)
[8]. However, a delay in specialized treatment usually
results in the deterioration of the patient’s condition
and the disease progression. At delayed chemotherapy
and surgery, RT may play an even more important role
in treating most cancers, as RT is one of the few specif-
ic treatments that can be safely used with little impact
on the immune system [9, 10].

Patients receiving RT usually require a multi-frac-
tional course of treatment. RT cannot be delayed like
other treatments without the risk of adverse clini-
cal consequences [11]. During the COVID-19 pandem-
ic, modern methods of radiation therapy continue to
be used in the treatment process: intensively modulat-
ed radiation therapy (IMRT), volumetric-modulated arc
therapy (VMAT), and image-guided radiation therapy
(IGRT) [12]. In the context of limited resources during
the COVID-19 pandemic, it is necessary to minimize
the number of patient visits to a medical facility while
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maintaining an identical biologically effective dose,
which allows for expanding the possibilities of RT [13].

COVID-19 impacts the course of cancer depending
on the status and volume of vaccination of cancer pa-
tients against COVID-19. However, the authors could
find no published results of RT in cancer patients during
the COVID-19 pandemic in the Republic of Kazakhstan.

The study aimed to assess the impact of accelerat-
ed high-tech radiation therapy on the course of the on-
cological process, depending on the status and volume
of COVID-19 vaccinations.

Materials and Methods: This quantitative and qual-
itative prospective randomized controlled scientific
study was conducted as part of the implementation of
the scientific project of the Science Committee of the
Ministry of Science and Higher Education of the Repub-
lic of Kazakhstan under the calendar plan for 2022 of
the scientific project, “Innovative approach to manag-
ing patients with cancer in the context of the COVID
pandemic-19,” Reg. No. AP13068657.

The study involved 114 cancer patients who were
administered an RT course by multidisciplinary group
decision and a control group of 107 cancer patients. All
the patients have signed an informed consent to partici-
pate in the study. Patients were randomized by an enve-
lope method in a ratio of 1 to 1 in the experimental and
standard radiotherapy groups. Tools for summarizing
and grouping materials, compiling and analyzing data-
bases for statistical processing, and visualizing the data
obtained were used Microsoft Excel programs and the
IBM SPSS Statistics 21 package (trial version). Accord-
ing to the information systems of the Electronic Regis-
ter of Cancer patients (EROB), the Electronic Register of
Inpatients (ERSB), and the medical information system
“DamuMed” in cancer patients under dynamic observa-
tion, an assessment was made of the status of vaccina-
tion against COVID-19, the type of vaccine, its dosage,
vaccination period relative to the start or interruption
of specialized treatment, relapse-free, and overall sur-
vival and the course of the oncological process. Iden-
tification of determinants and risk factors of radiation
therapy: age, concomitant diseases of the heart and
lung system, diabetes mellitus, hormonal therapy, che-
motherapy, and body mass index. The determinants for
successful RT depended on the RT method.

Results: Despite a certain improvement in COVID-19
epidemiological situation in Kazakhstan, in 2021,
18,502 cancer patients contracted COVID, accounting
for 9.5% of cancer patients under dynamic observation
(194,510 people). Of them, 898 died from COVID-19,
amounting to 0.5% of patients under dynamic obser-
vation and 4.5% of those with COVID-19. In 2020, only
4,518 patients contracted COVID-19 (2.4% of those
under observation); 199 died from COVID-19 (0.1%
of those under observation and 4.4% of those with
COVID-19). In 2020-2021, 23,020 cancer patients fell ill
with COVID-19, and 1,097 cancer patients died (4.8% of
those with COVID-19).

In compliance with the ethical principles reflected
in the Helsinki Declaration of Patient Safety (“Ethical

principles for medical research involving a human as a
subject,” as amended by the 64th WMA General Assem-
bly. — Fortaleza, Brazil, 2013), and in accordance with
the law Republic of Kazakhstan, 221 patients were re-
cruited: 137 of them were diagnosed with breast can-
cer and 84 patients with prostate cancer. Of them, 114
patients received experimental high-tech radiation
therapy (68 patients with breast cancer and 46 patients
with prostate cancer), a control group of 107 patients
(69 patients with breast cancer and 38 patients with
prostate cancer) who received high-tech radiotherapy
techniques in the standard mode. In both groups, treat-
ment was carried out on a linear electron accelerator
from Varian, USA, “TrueBeam,” 5 fractions per week un-
der daily control of imaging systems (IGRT) with a com-
parison of soft tissues and bone structures. The data
obtained during the study are subject to the law of nor-
mal distribution of data, parametric tests for statisti-
cal analysis are used, and a probability of 95% is deter-
mined to eliminate the systematic error of the study.

In total, COVID-19 was detected in 54/221 (24.4%)
patients included in the study, 24 patients (22.4%)
in the standard radiotherapy group, and 30 patients
(26.3%) in the experimental radiotherapy group.
49/221 (22.2%) patients in the study group were vac-
cinated. At the same time, COVID-19 was detected only
in 1 breast cancer patient in the experimental radio-
therapy group (1.5%) 2 months after she was vaccinat-
ed. And COVID-19 was detected in two prostate cancer
patients (2.4%) four months after vaccination on aver-
age: in one (2.6%) prostate cancer patient one month
after vaccination in the standard radiotherapy group,
and one (2.2%) prostate cancer patient six months after
vaccination in the experimental radiotherapy group.

When analyzed by location, COVID-19 was detect-
ed in 32 breast cancer patients (23.4%). Of these, 14 pa-
tients (20.3%) were in the standard radiotherapy group,
and 18 patients (26.4%) were in the experimental radio-
therapy group. COVID-19 was detected in 22 patients
with prostate cancer (26.2%), ten patients (26.3%)
in the standard radiotherapy group, and 12 patients
(26.1%) in the experimental radiotherapy group.

Comparison of relapse-free and overall survival rates
and the course of the oncological process: when ana-
lyzed by location, relapse-free survival was observed in
59 (85.5%) breast cancer patients in the standard radio-
therapy group and 58 (85.3%) breast cancer patients in
the experimental radiotherapy group. Overall surviv-
al was observed in 69 (100.0%) breast cancer patients
in the standard radiotherapy group and 68 (97.0%)
breast cancer patients in the experimental radiother-
apy group. The deaths were not related to COVID-19.

Disease-free survival was observed in 32 (84.2%)
prostate cancer patients in the standard radiotherapy
group and 41 (89.1%) prostate cancer patients in the
experimental radiotherapy group. Overall survival was
observed in 34 (89.5%) prostate cancer patients in the
standard radiotherapy group and 45 (97.8%) patients in
the experimental radiotherapy group. The deaths were
not related to COVID-19.
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Discussion: Patient follow-up will continue, but a
clear advantage in the experimental RT group is that
the average duration of treatment for breast cancer
is less by 12.9 days, and for prostate cancer, it is less
by 18.2 days. Reducing the number of radiation ther-
apy sessions in the context of the COVID-19 pandem-
ic and saving human and technical resources also re-
duces waiting times and increases the coverage of
radiation therapy for cancer patients. The scientific and
socio-economic impact of this scientific study gives im-
petus to the study of the problem of treating cancer
patients in a pandemic and evaluates the results of ex-
perimental radiotherapy. The study’s results will sci-
entifically substantiate the redistribution of financial
resources to increase efficiency in the budgetary fi-
nancing of radiotherapy services from the state budget
by reducing sessions per patient.

Conclusion: In 2020-2021, 23,020 cancer patients fell
ill with COVID-19 in Kazakhstan, of which 1,097 cancer
patients died from COVID-19, which accounted for 4.8%
of those with COVID-19. The use of accelerated high-tech
radiotherapy is justified to save human and technical re-
sources, which reduces the queue and waiting time for
radiotherapy for cancer patients in the context of the
COVID-19 pandemic. Vaccination does not impair out-
comes but rather prevents the development of COVID-19
in cancer patients.
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AHJIATIIA

COVID-19 ITAHJIEMMUA KAF I[AﬁbIHI[AF bl XKEJAEJIIETIJITEH )KOFAPBITEXHOJIOT' UAJIBIK
COVJIEJIK TEPAIIUSA
E.H. Huwkunun', P.B. Paiimoexos', K./I. lamobaes'?, A.A. I'onuaposa®, P.Y. Axynosa', A.K. Omaposa', C.0. Ocuxéaesa’,
D.A. Xoncamxyn®, M.C. Omipsax?, O.K. Ceitmos"?, K.T. Xyoaiuoepzenos'?, H.A. Omapoaesa®

ILDKK «Anmarbl oHkonorust optanbifsiy KMK, Anmarsl, KasakcTan Pecny6nukacs!;
2«Ka3ak OHKONOrust xaHe pasvonorus FuinbIMi-3epTTey MHCTUTYTBI» AK, Anmatel, KasakctaH Pecny6nukacs!

Oszexminizi: Kasipei yakblmma 6akyuHayus Mopmeoeci MeH KeJeMiHe JcoHe OHKoN02usbiK Haykacmapowvt COVID-19-ea kapcol eakyunayusi-
men kammyea oatinanvicmol COVID-19-0viy onkono2usnvlx aypyovly azelMbiHa ocepi mypaisl 0epekmep namoa 6010bl.

3epmmeyoin maxcamot — COVID-19-2a kapvicol ecineen exneniy mopmebeci MeH KoJeMite 6ailaHbICMbl OHKOJIO2USIILIK NPOYECTiH A2bLMbIHA
Jice0enoemineer Heo2apvl MexXHONOSUANBIK COYIeNiK MePanuaHbly ocep emyin bazanay.

Qoicmepi: byn caHObIK JiCOHe Canaivlk NEPCREeKMuUGmi paHOOMU3ayusilan2an obaxvlianamoeir aviibimu zepmmey « COVID-19 nandemusicol
2#a20albIHOA OHKOIOSUAILIK HAYKACMApObl 0acKapy2a UHHOBAYUANBIK KOSKAPACY 2bLIBIMU HCODACHIH iCKe acblpy uieHbepinoe icy3eze acblpbliobl,

mipkey nomipi AP13068657.

3epmmeyze myrvmuoucyunaunapavix monmoiy wewimivner PT kypcor mazativinoanean 114 onkonozusneix naykacmap scone 107 onkonozus-

JIbLK, HAyKacmapowly 6aKbliay moosl KamvlCnb.

Homuorcenepi: scannvt sepmmeyee kamoickan 221 nayuenmmiy 54-0e (24,4%), aznu cmandapmmul coynenix mepanus mobviHoazvl 24 nayuenm-

me (22,4%) arcome sxcnepumenmmix coyienix mepanus moowvinoaest 30 nayuenmme (26,3%) eana COVID-19 anvikmanowt. 3epmmeyee kamuickan 221
nayuenmmiy 49-na (22,2%) eana exne eeindi. byn pemme COVID-19 cvipkamul exne ezineenten Keiin 2 ail ©MKeH COH IKCNepUMEHMMIK mepanusi
(1,5%) mobuvinoazwl cym 6e3i kamepai icicimen ayvipamuin mek 1 nayuenmme 2ana anvikmanosl. Kome Kyvix acmol 6e3iniy kamepii iciciven ayvipa-
mouin 2 nayuenmme exne ezineernten Keiin wamamen 4 auoan xeuin COVID-19 anvixkmanowl. Cym 6e3i kamepii iciciven aybipamuvli cmanoapmmol
mepanus modviHoazvl nayuenmmepoiy peyeousciz omip cypyi 59 (85,5%) 6onca, sxcnepumenmmix mepanus moobvinoazbl nayuenmmepoe peyeouscis
omip cypy 58 (85,3%)-0vt Kypaoel. Cym Oe3i 06bipbl nayuenmmepiniy dcainvl omip cypy deneeiii cmanoapmmut mepanus moovinoa 69 (100,0%)
JicoHe IKenepumenmmix mepanus moovinoa 68 (97,0%). Kyvikacmor 6e3i kamepii iciei nayuenmmepiniy peyuousciz emip cypyi cmanoapmmuol me-
panus mobvinoa 32-oe (84,2%) scome sxcnepumenmmix mepanusi moowvinoa 41-0e (89,1%) nayuenmme oaiikanow. Kyvix acmel besiniy kamepai iciei
HAYKACMAPbIHbLY JHCATNbL OMIP CYpY OeHeelli cmandapmmul mepanus mobuvinoa 34 (89,5%) scone sxcnepumenmmix mepanus moowvinoa 45 (97,8%)
Kypatiovl. Onimv-oscimim xeazoaiinapvr COVID-19-6en baiinanvicmul emec. JKedenoemineen scoeapvl mexnono2uanvix coyienix mepanuimern Cym oesi
Kamepii iciein emoeyoiy opmawa y3akmeizol 12,9 KyH, an Kyvikacmol 6e3iniy Kamepii iciein emoeyoin yzakmolzvl 18,2 Kynee az 601aoebi.
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Kopvimuinowv: Kazaxcmanoa COVID-19-6en 23020 ouxonocusnwik naykac aybipowl, onviy iwinde 2020-2021 scoinoaper 1097 (4,8%) na-
yuenm xKaumoic 6010bl. JKederdemineen Hco2apvl MEXHON02UANBIK, coyienik mepanusnul Konoary COVID-19 nandemusicol scazoativinoa He2izoei-
een. Exne e2y onkonoeusnvix naykacmapoa COVID-19 oamywin 6010bipmayza MmymKiHOiKk bepeoi.

Tyuinoi co3oep: coyrenik mepanus, nandemus, COVID—19, onkonozeus, eakyunayus.

AHHOTANUA

YCKOPEHHAS BBICOKOTEXHOJIOI'MYHAS JIYUEBAS TEPAIIUSA
B YCJIOBUSAX TAHAEMHHU COVID-19

E.A. Hwxunun', P.B. Paiiméexos', K./]. Jamoaes'?, A.A. I'onuaposd®, P.Y. Axynosa', A.K. Omaposad', C.0. Ocuxoaesd’,
@D.A. Xoscamxyn*, M.C. Omupsax’, O.K. Ceitmog'?, JK.T. Xyoaiibepzenos?, H.A. Omapbaesa*

IKI'TI Ha MXB «AnmatuHckuit OHkonorudeckuii LienTpy, Anmarsl, Pecnybnnka Kasaxcras,
*AO «Kasaxckuit HaydHO-1CCIeOBATENbCKHIA MUHCTUTYT OHKOMOTM 1 paguonoriuy, Anmarsl, Pecnybrnka Kasaxcran

Axmyansnocms: B nacmosyee epemsa noasunuce oannvie no eusanuro COVID-19 na meuenue oHKono2u4ecko2o 3a601e8aHUs 6 3a6UCUMOCTIU
om cmamyca u 00vema 6aKYUHUPOBAHUSL U OXBAM OHKOI02UYeCKUX OonbHbIX sakyunayuei npomue COVID-19.

Llens uccnedosanus — oyenums GuusHUE YCKOPEHHOU BbICOKOMEXHOIOLUUHOU JYHE60U Mepanuu Had meyeHue OHKOI0SUYeCKo20 npoyecca 8
sasucumocmu om cmamyca u ob6vema eaxyuruposanusi npomue COVID-19.

Memoowi: /lannoe Konruwecmeennoe u Kavecmeennoe npoCcnekmusHoe panooMu3UpoSaHHoe KOHMpoiupyemoe HayyHoe uccie0osanue npo-
6€0€HO 8 PAMKAX peanu3ayuu HayyHo2o npoekma « HHo8ayuonHwill N00X00 K 8e0eHUi0 0HKo60abHbIX 6 yeaosusax nandemuu COVID-19y, pee.
nomep AP13068657.

B uccreoosanuu npunanu yuacmue 114 onkonrocuyeckux OOIbHLIX, KOMOPLIM NO PEULEHUIO MYTbMUOUCYUNTUHAPHOU SPYNNbL ObLT HASHAYEH
xkype JIT, u konmponvrou epynnol uz 107 onkosocuueckux OOIbHbIX.

Pesynemamor: Bceco COVID-19 6vin svisienen y 54 (24,4%) uz 221 nayuenmos, gowedwux 6 ucciedogauue, 6 mom yucie y 24 nayuenmos
(22,4%) 6 epynne cmanoapmuoii nyuesoti mepanuu u 30 nayuenmos (26,3%) 6 epynne sxcnepumenmanvhoil ayuegou mepanuu. Beeco 49 (22,2%)
uz 221 yuacmuuxa uccreoosanus oviau sakyunuposansl. Ilpu smom COVID-19 bvin eviasien moavko y 1 nayuenmru PMJK 6 epynne sxcnepumen-
manvrot mepanuu (1,5%) uepes 2 mecaya nocre eaxyunayuu. 1 COVID-19 6vin svisnsnen y 2 nayuenmos PIDK (2,4%) 6 cpeonem uepes 4 mecsya
nocie moeo, Kaxk onu Ovlau saKyunuposansvl. bespeyuousnas eviocueaemocms nayuenmos PMIK y 59 (85,5%) 6 epynne cmandapmuoii mepanuu u
y 58 (85,3%) 6 epynne sxcnepumenmansvrou mepanuu. Obwas svidcusaemocms nayuenmos PMIK 69 (100,0%) 6 epynne cmanoapmmnoii mepanuu
u 68 (97,0%) 6 epynne sxcnepumenmanvhoi mepanuu. bespeyuousnas vixcusaemocms nayuenmog ¢ PIDK naoawoodanace y 32 (84,2%) 6 epyn-
ne cmanoapmuoii mepanuu u'y 41 (89,1%) 6 epynne sxkcnepumenmanvnoi mepanuu. Obwas sviicusaemocms nayuenmos PIDK cocmasuna 34
(89,5%) 6 epynne cmanoapmmuoi mepanuu u 45 (97,8%) 6 epynne sxcnepumenmansvroi mepanuu. Crnyuau cmepmu ne ovlau cesasanvt ¢ COVID-19.
Cpeownsist npooonacumenvrocms Kypca fevenust npu PMIK 6vinia menvwie na 12,9 onetl, npu PIDK — menvwe na 18,2 Ous.

3akntouenue: B Kasaxcmane 3a 2020-2021 ze. ymepau 4,8% onxonocuueckux 6oavuwix, 3abomeswiux COVID-19. Hcnonvzosanue yckopennol
6bICOKOMEXHON02UYHOU Iy4e6oll mepanuu 000cHo8ano 8 yciosusix nanoemuu COVID-19. Baxyunayus nosgoisiem npedomepamums paseumue
COVID-19 y onkonocuyeckux OOIbHbIX.

Knruesvie cnosa: nyuesas mepanus, nanoemus, COVID-19, onxonoeus, 6akyuna.
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ABSTRACT

Relevance: Currently, in the world, including Kazakhstan, the increasing number of new cervical cancer cases among women of
reproductive age is a socio-demographic problem. The increase in cervical cancer incidence among young women, the high prevalence
of human papillomavirus (HPV) infection among young sexually active women, the lack of screening programs for the early detection of
cervical cancer in young women, the need to take urgent measures to increase awareness of young women about risk factors for cervical

cancer and methods of prevention and determined the relevance of this study.
The study aimed to estimate the awareness, identify risk factors for cervical cancer, and assess the state of reproductive health of young

women of Almaty by questioning.

Methods: This article presents the results of a survey of young women aged 18 to 32 living in Almaty. Participants received full infor-
mation on the upcoming survey. The questionnaire collected information on socio-demographic data, awareness of cervical cancer preven-
tion, and women’s gynecological history. The questionnaire contained 30 questions in total and took 10 minutes to complete.

Results: Among young women in Almaty, low awareness of primary and secondary prevention of cervical cancer was revealed in
all age groups. The most common risk factors for cervical cancer among young women in Almaty were an early onset of sexual activity,

smoking, and hormonal contraceptive uptake.

Conclusion: The survey showed the problem of low awareness of girls about cervical cancer and the risk factors for developing cervi-
cal cancer. Based on these data, we can state the need for educational work on these issues among young people.

Keywords: cervical cancer, young women, risk factors.

Introduction: About 1800 new cases of cervical can-
cer and 600 deaths from this disease are registered in the
Republic of Kazakhstan each year [1]. In recent years, the
number of new cases of cervical cancer among young
women has doubled.

About 85% of deaths from cervical cancer worldwide
occur in underdeveloped or developing countries. The
death rate from cervical cancer in low- and middle-income
countries is 18 times higher than in richer countries [2].

Besides, in recent years, the number of new cervi-
cal cancer cases among women of reproductive age has
increased. Awareness among young women about the
factors of cervical cancer development and high aware-
ness of the methods of its prevention will help eliminate
this disease.

Sexual behavior. Male and female sexual behavior is the
main risk factor for developing cervical cancer. The survey
among female prisoners in 1960 first discovered the con-
nection between cervical cancer development and prosti-
tution. Cervical cancer prevalence in those women was 4-6
times higher than in the general population; 9% of prosti-

tuting female prisoners had a cytologically revealed carci-
noma in situ. Later, the association of cervical cancer with
the number of sexual partners and early onset of sexual ac-
tivity was established [3].

Sexual activity potentially exposes a woman’s body to
HPV infection. Women who have had no sexual contacts
rarely develop cervical cancer. In contrast, the early onset
of sexual life increases the risk of developing cervical can-
cer because a young woman’s cervical epithelium is es-
pecially vulnerable to infectious agents and, as a result, is
more prone to squamous metaplasia [4].

At that, a woman can contract HIV even from a single
sexual partner.

Women are also at higher risk of developing cervical
cancer if their male partners have many sexual partners or
if they have had female partners with cervical cancer [5].

Male sexual behavior is another important risk factor.
Many studies emphasized the value of the “male factor”
in developing cervical cancer. l.e., Franceschi & Vaccarel-
la noted high mortality from cervical cancer in women
whose partners had a job involving long trips [6]. Buck-
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ley et al. studied women who had sexual intercourse only
with their husbands and discovered that the risk of cervical
neoplasia increases with the number of other sexual part-
ners in their husbands [7].

Smoking. Smoking is a well-known risk factor for de-
veloping cancer. In a meta-analysis covering 11 studies
published before 2012, Zeng et al. reported that passive
smoking significantly increases the risk of developing
cervical cancer [8]. A systematic review and meta-anal-
ysis by B. Su et al. included 14 studies with 384,995 par-
ticipants conducted after March 2018 showed an as-
sociation between smoking with an increased risk of
cervical cancer [9].

Smoking women were also found to be at increased
risk of developing squamous cell cervical cancer com-
pared to never smoking. The risk of developing squamous
cell cervical cancer increased with the number of ciga-
rettes smoked per day but not with the duration of smok-
ing [10].

Several mechanisms are thought to play an important
role in cancer development. First, constant smoking can
weaken immune function and thereby increase the risk of
contracting HPV, which is a significant reason for cervical
cancer [11]. Second, nicotine has been proven to promote
tumor development [12].

Hormonal contraceptives. Taking oral contraceptives for
along time may increase the risk of cervical cancer. Taking
combined oral contraceptives (COCs) can presumably pro-
mote carcinogenesis in the cervix and accelerate this pro-
cess. Taking contraceptives for five years or more is associ-
ated with a higher risk of cervical cancer [13].

Gierisch et al. showed an increase in the risk of de-
veloping cervical cancer by 10% when taking COCs for
less than five years, by 60% when taking COCs for 5-9
years, and a doubled risk when taking COCs for ten and
more years [14]. However, the risk of cervical cancer de-
creased over time when women stopped taking oral
contraceptives [15].

Sexually-transmitted infections. Chlamydia trachomatis
is a sexually transmitted bacterium. Women with HPV and
chlamydial infection have a higher risk of developing cer-
vical cancer. Prolonged inflammation caused by chlamyd-
ia makes HPV infection difficult to clear, especially in recur-
rent chlamydial infections [16].

Herpes simplex virus type 2 (HSV-2) also correlates with
a higher-than-usual incidence of cervical cancer [17].

The study aimed to estimate the awareness, identi-
fy risk factors for cervical cancer, and assess the state of
reproductive health of young women of Almaty by ques-
tioning.

Materials and Methods: This article analyzes the inter-
mediate results of a survey of young women living in Al-
maty. The study included women aged 18 to 31 who were
sexually active and able to understand and complete the
questionnaire. The girls had to answer each question to-
gether with the doctor or on their own.

The questionnaire was developed in three stages:
1) development of questions, 2) building a questionnaire,
and 3) translation of the questionnaire into Kazakh and
Russian. Before the survey, the content panel was asked to
evaluate the validity of the questionnaire content in a two-
stage evaluation. The questionnaire was approved by the
Local Ethics Commission of “Kazakh Institute of Oncology
and Radiology” JSC (KazIOR). The questionnaire was pro-
vided with an informed consent form and a cover letter ex-
plaining the study’s purpose and confirming the respon-
dents’anonymity and voluntary participation.

Stage 1. Before compiling the questionnaire, a literature
search was conducted on studies on cervical cancer and
its prevention. After a thorough review of the literature,
the following three main areas of expertise were selected:
1) risk factors for cervical cancer, 2) knowledge about pri-
mary prevention, and 3) knowledge about secondary pre-
vention. Demographics and information about the repro-
ductive health of the interviewees were also included.

Stage 2. The final questionnaire contained 30 ques-
tions covering demographic data (1 question), lifestyle
(4 questions), gynecological status (12 questions), gener-
al knowledge about cervical cancer (3 questions), knowl-
edge of risk factors associated with cervical cancer (3
questions), knowledge about primary prevention of cervi-
cal cancer (5 questions), and knowledge about secondary
prevention of cervical cancer (3 questions).

Stage 3. The questionnaires were translated into Russian
and Kazakh to attract respondents of different ethnicities.
The questioning was conducted from August to November
2021 at KazIOR and State Policlinics No. 17 of Almaty. The
respondents’ data was coded and entered into a computer.

Results: A total of 228 women took part in the survey.
The average age was 24.5 years. The socio-demographic
characteristics of the participants are shown in Table 1.

Table 1 - Socio-demographic characteristics of the study
participants (n=228)

Question Answer Frequency %
Age 18-23 66 28.9
24-28 102 44.7
29-31 60 26.3
Marital status Married 126 55.2
Not married 102 44,7
Having children Yes 103 45.1
No 125 54.8
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This survey touched upon the important topic of the
gynecological status of women. Thus, 28.5% of women
had a history of pelvic inflammatory disease, 53.9% had

Table 2 - Gynecological history of study participants (n=228)

painful menstruation, and 17.5% had irregular menstru-
ation (p<0.05). See Table 2 for their gynecological an-
amnesis.

Question Answer Q-ty %

The nature of menstruation Irregular 40 17.5
Regular 188 82.4

Painful 123 53.9
Non-panful 105 46.05

Presence of a pelvic inflammatory disease Yes 65 28.5
No 163 71.4

Presence of a non-inflammatory pelvic disease Yes 46 20.1
No 182 79.8

The assessment of risk factors for cervical cancer
showed that only 24 (10.5%) respondents had bad hab-
its in the form of smoking, and 12 (5.2%) took COCs.

Knowledge about available preventive services. 44.2%
(101) of participants knew about the National Screening
Program for Cervical Cancer. The awareness was much
higher among women aged 24 to 31.

Regarding the HPV vaccination program, 40.7% (93)
of the participants were aware of the vaccination, but
only 33.3% (76) of the women would like to be vaccinat-
ed against HPV.

Screening visit for cervical cancer. The questionnaire
also included questions to young women about their
screening experience. 35.9% (82) of respondents were
screened at least once. Those who never paid screening
visits most often mentioned such barriers as embarrass-
ment, fear of the test and the result, and lack of aware-
ness about screening.

Discussion: This survey revealed limited gener-
al knowledge about the prevention of cervical cancer
and also made it possible to assess the frequency of risk
factors for cervical cancer in young women of Almaty.
The most frequently mentioned risk factors for cervical
cancer were early onset of sexual activity, smoking, and
taking hormonal contraceptives. These responses corre-
spond to published data evidence that sexual behavior
is the most common risk factor for cervical cancer [18].

Despite the national screening program for cervi-
cal cancer, the study revealed very low awareness about
primary and secondary prevention of cervical cancer
and limited knowledge about this disease. This could in-
dicate a lack of effective promotion of the program and
insufficient public awareness about the role of screen-
ing in the prevention of cervical cancer, as well as the
need for more frequent coverage of cervical cancer
problems in the country.

The assessment revealed a very low awareness of
the cervical cancer preventive services available in the
country compared to European countries [19]. Those
who knew about the program had many misconcep-
tions about who was invited for screening and at what
frequency.

The questioning established age as the most signif-
icant variable. At that, older women (24-31 years), i.e.,
those currently targeted by the screening program,
were better informed.

Therefore, in expanding the national screening pro-
gram to other age groups while preserving the recom-
mended 4-year examination interval, the public shall be
informed of the advantages of screening and the harms
of frequent screening, such as overtreatment and in-
creased psychological anxiety about screening. Clarifi-
cation should also be given to healthcare professionals
who tend to recommend frequent screening for women
with normal risk levels.

Conclusion: This survey provides a better under-
standing that young women are vulnerable groups re-
garding knowledge about cervical cancer and atten-
dance at screening events. The results showed the need
to increase health literacy in young women and con-
duct a health promotion campaign to improve knowl-
edge about cervical cancer risk factors and attendance
at screening events.
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AHJATIIA

AJIMATBI KAJTACBIHIAFBI )KAC OUEJIJIEP APACBIH/IA ’)KATBIP MO HBI OFBIPBIHBIH,
KAYIII ®PAKTOPJIIAPBI MEH XABAPJAPJIBIFBIH BAFAJIAY

A.P. Camanosa'?, /I.P. Kaiioaposa'?, E.K. Kykybacoé', T.T. Caovikosa'?, P.O. Bonaméexosa*?, 0.0. Bepmaeyos', /I.b. Kanovioexos!

I«Kasak oHKonorus xeHe paguonorus fFeinbiMu-3epTTey MHCTUTYThI» AK, Anmarsl, KasakctaH Pecny6nukacs!;
2«Kasak ynTTbik MeauumHa yHueepcuteti» KEAK, Anmatel, Kasakctan Pecnybnukacsi;
SAnmatbl kanacsl koFamablk AeHcaymblk GackapMachiHblH «AnMaThl OHKoNOrUsbIK opTanbiFbly LXK KMK, Anmarsl, KasakctaH PecnyGnukacs!

Osexminizi: Kasipei yagwimma onemoe, onvly iwinde Kaszaxcmanoa oneymemmik-0emozpagpuansi npobnema 601vin madvliamuit pen-
POOYKMU8mIi dcacmasvl aiiesoep apacblHOa Heaya rHa20auiapovliy keberwi baiikanaovl. JKac otiendep apacvinoa dcamulp MOUHbL 0ObIPLIHBIH
aAypyuanObl2blHblY apmybl, JHCAC AHCLIHLICIBIK 6encenoi otiendep apacvinoa HPV unghekyuscoinbly dco2apsbl mapaiybl, dcdc dueadepoe dicamolp
MOUHBL 00bIPLIH epme aHbIKMAY O0UbIHULA CKPUHUHZMIK Oa20apramanapobiy 601MAaybl, aKnapammanoblpyobl apmmolpy YULH WYabll Uapanap
Kabwblioay Kasicemminiel. slcac ouenoep Acamoip Molnbl 00bIPbIHbIY KAVIN (akmopiapsl Jcone aidbii aiy 90icmepi mypaibl HCoHe 0Cbl 3eph-
meyoiy 63eKminiciH AHbIKMAObl

3epmmeyoin maKcamovl — Anmamol KaiacvlHoaavl xHcac oliedep apacblHod Hcamvlp MOUHbL 00bIPLIHLIY KAVIN (aKmopaapvin aHblKmay
JHrcoHe xabapoapavikmel b6azanay

Aoicmepi: Makxanaoa Anmamul Karacwvinoazel 18 ben 32 dcac apanvievinoazel dcac dieioep apacblHod JCypeisileen cayaiHamanbly apa-
JbIK HOMudICeNepiniy aHalumukansvly sepmmeyi bepineen. Kamuvicywoliap andaevl cayariama o0otivinua monvlx axnapam anost. Cayannama
oneyMemmik-0emMopaQusLIblK 0epekmep, Acamoip MOUHbL 0ObIPLIHBIY AObIH ALY MYPAbl Xadapoap 6oLy dHcone aendepoily 2UHEKOIOUSIbIK,
mapuxuvl mypaisl aknapam scunaovt. Cayarnama bapaviesl 30 cypaxmarn mypowi scone moamwipyaa 10 munym yaxeim 6epinoi.

Homuoicenepi: Anmamul Kanacvinoaabl scac aliendep apaceiHod Heamuip MOUHbL 0ObIPLIHGIY 6ACIANKYL JHcoHe Kaumanama npoguiakmu-
Kacwvl 60tbIHWA OAPIBIK HCAC MONMAPbIHOA XaOapOapIbiKmvly MOMeHOI2l AHbIKMAI0bL. AIMamyl Ka1acblHOA2blL JHCAc dllendep apacblHOd JHed-
MbLp MOUHBL 0OLIPLINLIY KAYIN pakmoprapbin bazanay Ke3iHoe HCblHbICbIK 0elceHOINIKmMIKY epme OACmanybsl, memexi uezy JHcone 20pMoHaI0bL
KOHmpayenmuemepoi Kabwviioay dHcui kezoeceol.

Kopvimuinowvi: Cayannama Kpi30apobiy sHcamuip MOUHbL 00bIPbL HCOHE HCAMBID MOUHBL 00bIPBIHBIY 0AMY KAYNI hakmopaapvl mypaisl Xa-
bapoapnvlebiHbly memenoiei npooremacuin kepcemmi. Ocbl Oepekmepze cyliene Omvipbin, AHCACMAP APACLIHOA 0CbL Macenenep OOUbIHUA Mop-
Oue HCYMbICHIH HCYpei3y Kasicemminiei mypansl KOpblmuelHObL dcacayad 6oaaobl.

Tyitinoi co30ep: scamoip MOUHbL 00BIPYL, JdHcac duendep, Kayin paxmopiapoi.
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AHHOTADI UL

OLHEHKA UTHO®OPMUPOBAHHOCTHU U PAKTOPOB PUCKA PIIIM CPEIN
MOJIOJABIX ) KEHIIUH r. AIMATBI

A.P. Camanosa'?, /I.P. Kaitoaposa'?, E.K. Kykybacos', T.T. Caovikosa'?, P.O. Bonamoexosa*3, 0.0. Bepmneyos', /I.b. Kanovioexos'

'AO «Kasaxckuit Hay4HO-UCCNIEA0BATENBCKUA MHCTUTYT OHKONOTMW W paguonoriny, Anmarsl, Pecnybnuka KasaxcraH;
2HAO «Kazaxckuit HaumoHanbHbI MeguUmMHCKMiA yHuBepCuTeT, Anmatel, Pecnybnvka Kasaxcta;
KT Ha MBX «AnMaTuHCKMIA OHKONOrMyeckui LieHTpy Ynpasneus OBLiecTBEHHOTO 3apaBo-oxpaHeHus ropoaa Anmartbl, Anmarsl, Pecnybnuka KasaxcraH

Axkmyansnocms: B nacmoswee epems 6 mupe, 6 mom uucie ¢ Kasaxcmane, ommeuaemcs ygeauienue Yucida Hogblx C1y4aes paKa ek
mamxu (PLIM) cpeou scenwyun penpoOykmueno2o 803pacma, 4mo s81As1emcs coyuanbho-oemozpaguieckoi npooiremoil. Pocm 3abonesae-
mocmu PLLIM cpedu monoowix dceHujut, 8blCOKASL paAcnpoOCmMpanenHoCmy supyca nanuiiomsl venosexa (BII9) cpeou monoowix cekcyanbro
AKMUBHBLX JICCHUUH, OMCYMCMBUE CKPUHUH2OBBLX NPO2PAMM NO pannemy euvisenenuio PLIIM y monoowix dceniyun, HeodXo0umocms nPUHAmMus
HEOMIOAICHBIX MeP NO NOBLIUEHUIO UHPOPMUPOBAHHOCIIU MOLOOBIX dceHuuH o hakmopax pucka PLLIM u memooax npoghunraxmuxu u onpede-
JUTU AKMYATLHOCIb HACMOAWE20 UCCAC008AHUSL.

Lenv uccneoosanus — oyenums UHPOPMUPOBAHHOCIb U 8blA8UMb (hakmopbl pucka PILIM, maxkaice oyenums cocmosinue penpooyKmueHo-
20 300P08bsL MONOOBIX AHCCHWUH 2. ATMambl MEmMoOOM AHKeMUpOBAHUSL.

Memoowi: B cmamve npedcmagieno anaiumuyeckoe uccie008anie npoMedNCymouHblx pe3yabmanos onpocd Moaio0biX HCeHUJUH
2. Anmamer 6 6ospacme om 18 0o 32 nem. Yuacmuuysl noayuuiu noaHyo uHgopmayuio no npedcmosujemy aHKkemupogaruio. Ankema
BKAIOUANA BONPOCHL O COYUATNLHO-0EMOPAPULECKUX NOKA3AMeNAX, 0c6edoMaeHHocmu o npogunakmuxe PIIM u eunexonocuueckom ana-
MHe3e dceHuun. Beeco ankema cooepoicana 30 eonpocos, Ha eé 3anoinenue mpebosaiocs 10 mun.

Pesynvmamui: Buisignena nuzkas ungopmuposanHocms 0 nepeudnol u emopuynoi npoguiaxmuxe PIIIM 6o 6écex 6o3pacmublx epynnax
MOn00bIX dcenuun 2. Anmamor. [pu oyenxe ghakmopog pucka PLLIM cpedu monoowix scenyun 2. Armamol Memooom aHkemuposanus Hauboiee
Yacmo YnOMUHAIUCH pantee HA4alo NOJI0GOU JHCUSHU, KYPeHUE U NPUEM COPMOHANLHBIX KOHMPAYENMUBOS.

3axknwuenue: Ankemuposanue nokazano HU3KYIo ungopmuposannocms degyuiek o PLLIM u ¢paxmopax pucka pazeumus PLIM. Ha oc-
HOBAHUU IMUX OAHHBIX MOJICHO COENAMb BbIBOObL O HEOOX0OUMOCIU NPOCEEMUMENbCKOU PADONbL CPedt MOLOOEAHCU NO OAHHBIM ONPOCAM.

Knrouesvie cnosa: pax wetiku mamku (PLLIM), monoovie scenwunsl, pakmopul pucka.
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ABSTRACT

Relevance: Thyroid cancer (TC) is the most common oncological pathology of the endocrine organs. According to the International
Agency for Research on Cancer (IARC), 567,233 new cases of thyroid cancer were registered worldwide in 2018. According to IARC,
in 2018, 486 new cases were detected in Kazakhstan, which accounted for 1.4% of all cases in Asian countries. TC ranks 10th in the
overall structure of cancer incidence globally; TC accounts for 3.1% of all cases of primary malignant tumors. Despite the relatively
low incidence, the problems of pathogenesis have been extremely relevant in recent decades due to the increasing prevalence of thyroid
cancer. Samsung Medison introduced Al-based S-Detect to improve sensitivity, specificity, and accuracy in the differential diagnosis of

thyroid masses.

The study aimed to explore the S-Detect program capacities in differential diagnostics of thy-roid masses.

Methods: 75 patients with focal lesions in the thyroid gland were examined using the Samsung Medison RS85 ultrasound machine
equipped with the S-Detect program; additionally, Doppler and non-Doppler methods were used.

Results: The S-Detect program made it possible to make a correct diagnosis in 97% of patients (73 of 75), which was confirmed
by the results of morphological verification (histology, cytology). The sonoelastography method showed correct results in 91% of

patients (68 of 75).

Conclusion: The use of the S-Detect program for thyroid examination positively affects the diagnostic value of ultrasound in the
differential diagnosis of thyroid masses, increasing the sensitivity, specificity, and accuracy of diagnosis, as well as avoiding redundant

biopsies.

Keywords: ultrasound diagnostics, S-Detect, Ti-RADS, sonoelastography, thyroid formations.

Introduction: According to the International Agency
for Research on Cancer (IARC), 567,233 new cases of thy-
roid cancer were registered worldwide in 2018. Accord-
ing to IARC, in 2018, 486 new cases were detected in Ka-
zakhstan, which accounted for 1.4% of all cases in Asian
countries [1].

Given the large number of patients with various fo-
cal masses in the thyroid gland, the diagnostic problem
of masses requiring biopsy becomes evident. Malignant
masses are detected in 50% of cases on cytological ex-
amination [1, 2].

In late November 2018, Samsung Medison intro-
duced S-Detect, an artificial intelligence-based pro-
gram. The S-Detect system analyzes thyroid masses in
B-mode ultrasound, helps to standardize reports, and
classifies nodular masses according to the TI-RADS (Thy-
roid Imaging Reporting and Diagnostic System) [3].

The TI-RADS system is a classification of sure signs
detected during ultrasound examination of the thyroid
gland according to the risk of malignancy. The scale
makes it possible to significantly improve the interpre-
tation of detected thyroid pathology and standardize
the treatment and diagnostic algorithm [4].

TI-RADS classification
TI-RADS 1 - normal thyroid gland;

TI-RADS 2 - benign thyroid changes;

TI-RADS 3 - probably benign thyroid changes;

TI-RADS 4 - suspected malignant thyroid changes;
TI-RADS 5 - probably malignant thyroid changes (more
than 80% chance of malignancy);

TI-RADS 6 — malignant process (morphologically con-
firmed).

One of the additional methods for differential diag-
nosis of a thyroid mass is ultrasound sonoelastography.
Elastography is a special ultrasound examination mode
that examines tissue stiffness and elasticity. The meth-
od allows up to 80-85% of cases to diagnose nodules,
nodal formations, and other pathological processes.
Healthy tissues have high elasticity, but the presence
of pathological changes increases their rigidity tenfold.
A specialist who performs elastography evaluates tis-
sue elasticity through quantitative and qualitative anal-
ysis of color elastograms. The multiplicity of increase
in pathological changes in relation to healthy tissue is
also assessed [5].

The study aimed to explore the S-Detect pro-
gram capacities in differential diagnostics of thyroid
masses.

Materials and methods: The study was performed
at “Kazakh Institute of Oncology and Radiology” JSC
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(KazIOR) on a Samsung Medison RS85 ultrasound ma-
chine by L3-12A and LA2-9A linear probe.

The study group included 75 patients with focal le-
sions in the thyroid gland.

The S-Detect function was used in addition to Dop-
pler and non-Doppler methods to analyze thyroid mass-
es in B-mode. The essence of the technique is as follows:
when using the S-detect function, the program offers au-
tomatic contouring with the choice of several image tem-
plate options, the most similar to the selected nidus; con-
touring can also be performed manually. Based on the
selected template, the system offers the operator a clas-
sification and probable scoring of the thyroid mass using
the standard TI-RADS lexicon. S-Detect Thyroid technol-
ogy uses a “deep learning” algorithm that uses an array
of data (Big Data) derived from accumulating information
from thyroid ultrasound scans. The neoplasms classified

Table 1 - Distribution of pathologies by nosological forms

as categories 4-6 are considered malignant, and those
classified as categories 1-3 are considered benign [6].

Ultrasonic sonoelastography can also be used for
differential diagnosis of thyroid masses. E-Thyroid soft-
ware automatically calculates the Elasticity Contrast In-
dex (ECI) of a selected thyroid gland area [7]. The linear
probe is used for thyroid gland analysis. Elastography
results are classified according to the Rago ball scale.
Green-colored masses 1-3 or 1-2 are presumed benign
and blue-colored masses 4-5 or 3-4 are presumed ma-
lignant [8]. E-Thyroid analysis results in tissues with
greater stiffness being colored blue in the image and
tissues with less stiffness being colored red [9].

Results: According to the results obtained by mor-
phological verification, S-Detect Thyroid ultrasound
program, and sonoelastography, the following conclu-
sions were drawn (Table 1):

Type of examination
Pathology Morphological S-Detect Thyroid Sonoelastography

verification ultrasound function method
Thyroid cancer 10 (13.3%) 12 (16%) 15 (20%)
Adenoma 14 (18.6%) 14 (18.6%) 16 (21.3%)
Cyst 15 (20%) 15 (20%) 15 (20%)
Pseudoknot (in the hy-pertrophic form of
auto-immune thyroiditis) 17 (22.6%) 15 (20%) 10 (13.3%)
Colloid goiter 19 (25.3%) 19 (25.3%) 19 (25.3%)

Assessment of masses by S-Detect coincided with
morphological verification in 73 of 75 cases (97%);
S-Detect interpreted all high-risk lesions by TI-RADS

as probably malignant. The sonoelastography score
matched the morphological verification in 68 of
75 cases (91%).

DedopMauus A 0398 %
DedopMaunaB  0.101%
CootHowekue(B/A)  0.25

Figure 1 - Colloidal goiter (cross-sectional view):
a - elastography, b - B-mode, c - S-detect, d — CDI mode
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Figure 1a shows an image of a colloidal thy-
roid goiter obtained by elastography. Figures 1b
(B-mode) and 1c (S-detect method) visualize the
parenchyma of the thyroid gland with a coarse-
grained, heterogeneous structure. Figure 1d (CDI
mode) shows increased vascularization. Zones of

the hypoechogenic structure are visible along the
entire surface.

Conclusion: Elastography (a) showed Rago type 2 -
a benign process. S-detect - TI-RADS 2 (benign chang-
es of the thyroid gland). Morphological verification has
confirmed a colloidal goiter.

Negopmauns A 0.116% | |
Hedopmauus B 0.307%
CootHowenve(B/A)  2.65

Figure 2 - Adenoma (in transverse section):
a - elastography, b - B-mode, c - S-detect, d — CDI mode

Figure 2a shows an image of medium-density (stiff-
ness) thyroid parenchyma obtained by elastography.
Figures 2b (B-mode) and 2c (S-detect method) visualize
an echogenic circular mass with a homogeneous struc-
ture, an anechoic rim, and even precise contours. Fig-

ure 2d (CDI mode) shows perinodular blood flow.
Conclusion: Elastography (a) - Rago type 2 — delicate
process. S-detect — TI-RADS 2 (benign changes of the
thyroid gland), CDI mode (d) — perinodular blood flow;
Morphological verification - thyroid adenoma.

Figure 3 — Thyroid cyst (in cross-section):
a - elastography, b - B-mode, c - S-detect, d - CDI mode
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Figure 3a shows an image of a thyroid cyst obtained
by elastography. Figures 3b (B-mode) and 3c (S-de-
tect method) show an anechoic circular mass, homoge-
neous structure with even, precise contours. Figure 3d
(CDI mode) shows an avascular mass.

Conclusion: Elastography (a) - type 1 on Rago scale -
a delicate process, S-detect — TI-RADS 2 (benign thy-
roid gland changes). Morphological verification - a
thyroid cyst.

Figure 4a shows an image of thyroid cancer obtained
by elastography. Figures 4b (B-mode) and 4c (S-detect
method) visualize a mass of reduced echogenicity with
indistinct uneven contours and multiple calcinates. Fig-
ure 4d (CDI mode) shows perinodular vascularization.

Conclusion: Elastography — Rago type 5 — a malignant
mass. S-detect - TI-RADS 5 (probably malignant chang-
es of the thyroid gland). Morphological verification -
thyroid cancer.

Figure 4 - Thyroid cancer (cross-sectional view):
a —elastography, b — B-mode, B - S-detect, d — CDI mode

Discussion: Our study of using artificial intelli-
gence-based S-Detect ultrasound function in diagnos-
ing thyroid masses showed concordance with the results
of morphological verification in 73 of 75 cases (97%). The
S-Detect function interpreted all lesions of high risk ac-
cording to TI-RADS as probably malignant. Discrepancies
between S-Detect conclusions and morphological verifi-
cation results were observed in two cases (2.67%, 2/75).
The S-Detect function demonstrated exemplary perfor-
mance in comparing thyroid masses with B-mode, Dop-
pler, and non-Doppler studies and sonoelastography.
Using the S-Detect ultrasound function increased the
diagnostic value of ultrasonography for thyroid mass-
es due to a specificity of 97.3% and sensitivity of 98%. In
the presence of a thyroid mass, the S-Detect ultrasound
function detected the mass, highlighted its borders, and
displayed a characteristic of the mass.

The sonoelastography assessment coincided with
morphological verification in 68 of 75 cases (91%). The
final comparative results of the study show the poten-

tial efficacy of S-Detect (97%) versus sonoelastogra-
phy (91%).

A well-known study by the School of Medical Ultra-
sound at AECC University College (UK) compared the
S-Detect program and standard thyroid ultrasound in
recognizing neoplasms according to the British Thy-
roid Association (BTA) classification. Researchers used
S-Detect to classify a nodule in the thyroid gland, and
the result was compared with the sonologist’s classifi-
cation on the same image. The study aimed to assess
the potential clinical relevance of the S-Detect program
to clinical practice in the United Kingdom. A total of 51
National Healthcare Service patients with thyroid nod-
ules were examined using an ultrasound machine RS80
(Samsung Medison, Co. Ltd., Korea) equipped with the
S-Detect program, according to BTA guidelines. The fol-
lowing results were obtained: 2 of 51 cases were clas-
sified as positive using the S-Detect program, and the
sonologist, i.e., were true positives. The S-Detect pro-
gram did not classify as unfortunate any cases that
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would have been classified as positive by the sonolo-
gist, i.e., no false negatives were recorded. S-Detect and
the sonologist classified 41 cases as unfavorable, i.e., 41
negative cases were identified. Eight cases classified as
positive by S-Detect were unfavorable by the sonolo-
gist, giving a false-positive rate of 16.3% (8/51). The
sensitivity of the S-Detect program was 100%, reflect-
ing its ability to detect disease, if any. The specificity of
the S-Detect program was 83.7%, reflecting its ability to
correctly classify the absence of disease [10].

S-Detect ultrasound function was also used in Ka-
zIOR to diagnose breast neoplasms on a Samsung Me-
dison RS85 ultrasound machine. In addition to B-mode,
CDI and Power Doppler Imaging (PDI), S-Detect, and son-
oelastography method were used to analyze neoplasms.
In case of discrepancy in the conclusions, the final diag-
nosis was established based on morphological verifica-
tion. The ultrasound findings of breast neoplasms in 50
women were included in the study. The S-Detect pro-
gram diagnosed the neoplasm correctly and gave results
similar to morphological verification (histology, cytolo-
gy) in 87-93% of cases (46 of 50 neoplasms) [11].

The S-Detect ultrasound function to assess thyroid
lesions is a new technological addition designed to im-
prove the accuracy of radiologists performing ultra-
sound examinations. Chang et al. reported that the use
of the S-Detect thyroid ultrasound function to differen-
tiate malignant from benign neoplasms showed accu-
racy similar to that obtained by visual examination by
radiologists. Choi et al. evaluated 102 thyroid nodules
in 89 patients (including 43 malignant and 59 benign
masses) and found that the S-Detect ultrasound func-
tion showed similar sensitivity as the experienced ra-
diologist (90.7% versus 88.4%, P>0.99) [12].

Data from a meta-analysis aimed to determine the
accuracy of S-Detect ultrasound function in the differ-
ential diagnosis of thyroid nodules. The meta-analy-
sis was performed using STATA software ver. 14.0 and
Meta-Disc ver. 1.4. Summary statistics were calculated for
sensitivity (Sen), specificity (Spe), positive and negative
likelihood ratios (LR+/LR-), diagnostic odds ratio (DOR),
and receiver operating characteristic (SROC) curves. The
Cochrane Q-statistic and 12 criteria were used to assess po-
tential heterogeneity between studies. In addition, sensi-
tivity analyses were performed to assess the effect of indi-
vidual studies on the overall estimate, and meta-regression
analyses were performed to examine potential sources of
heterogeneity. The data obtained from a study of 1,595 be-
nign and 1,118 malignant nodes showed that the compos-
ite Sen value was 0.87, the Spe value was 0.74, and the DOR

value was 18.83. The above results show that S-Detect is
highly accurate in clinical diagnostics of thyroid nodules,
soitis an excellent diagnostic tool. According to the results
of this meta-analysis, S-Detect can accurately distinguish
malignant thyroid nodules from benign ones [13].

The above results show that S-Detect does not tend
to under-classify foci. The method is radiologically safe,
fast, and has no contraindications. Therefore, examina-
tion with S-Detect enables the doctor, without punc-
ture, to determine the presence and stage of the fibrotic
process in tissues and to follow the dynamics of patho-
logical changes.

Of course, along with the significant advantages of
the S-Detect function, there are also limitations. For ex-
ample, after classifying a mass with S-Detect, the doctor
sometimes has to manually use some functions, such
as "associated symptoms” and “special cases,” to get a
broader picture when diagnosing. In our study, we also
noticed that additional manual contouring of the bor-
ders of some large formations provided more reliable
results of using the ultrasonic S-Detect function than
automatic contouring. The reason was that automat-
ic mode does not always cover the entire mass area or
capture an excessive area.

Nevertheless, the advantages of S-Detect are unde-
niable. Another advantage of this program is that S-De-
tect is based on a deep learning algorithm. This auto-
mated diagnostic system is integrated into ultrasound
equipment, representing artificial intelligence technol-
ogy, allowing radiologists to recognize and classify be-
nign and malignant masses, reducing the burden on the
physician and improving the diagnostic process based
on lesion signatures.

S-Detect can be used in both top-tier hospitals and
smaller local hospitals. This tool can help small hospi-
tals improve the quality of diagnostics of malignant thy-
roid tumors.

Conclusion: Thus, the S-Detect ultrasound function
has a high potential for use in modern clinical practice
as an additional method of thyroid examination.

For example, compression sonoelastography is an
operator-dependent technique and largely depends on
the qualification and experience of the physician.

The S-Detect ultrasound function automatically
highlights the border, and adjustments can be made to
the area of interest manually if necessary, and the result
is displayed on the screen.

The S-Detect ultrasound function is a simple and
very effective method of differentiating focal changes
in the thyroid gland.
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AHJIATIIA

S-DETECT BAFJIAPJTAMAJIBIK KYPAJIbI KAJIKAHIIA BE3IHIH 3AKBIMJAHYBIH
YIbBTPAABIBBICTBIK IUAT'HOCTUKAJIAY K¥PAJIbI PETIH/IE

A.C. Kynimaes', H.A. 3axupapoé?, /I.A. A6ouesa?, A.C. Hmamoemosa?, A.K. Axmembaesa®

1«Ka3ak OHKOMOrns XaHe pPaanonors FoinbiMu-3epTTey MHCTUTYThIn AK, Anmatsl, Kasakctan Pecnybnukacel;
«KasakcraH-Peceit MeauumMHarnblk yHusepcuteTi» MEBBM, Anmarsl, KasakcTan Pecnybnukach!

Osexminizi: Kankanwa oesi (KB) onkonoaus canacuinoa sicui keze0cemin IHOOKPUHOIOSUSIbIK Myule.
Xanvixapaneix onkonozusinelk sepmmeyiep acenmmiciniy (IARC) monimemi botivinwa, 2018 sncvlnvl OyHue Jcy3inde Kankanuwa Oesiniy kamepii
icieiniy 567 233 orcana srcazoaiivl mipkenzen. IARC monimemmepi 6otivinwa, 2018 scoiner Kazakemarnoa 486 scaya scazoail anvikmanowl, oyn Asus

enoepindeei bapnvik drcazoainapoviy 1,4%-vin Kypaovl.

Kanxanwa 6esiniy kamepai icici oremoe OHKOIOSUATBIK AypyAapOblH HCAInbl KypulibiMblHOa 10-wibl opbiHObL anadbl, Kaikanua 6e3iniy Ka-
mepai iciei 6ipinuinik Kamepai icikmepoiry dapavix scazoaiinapuinviy 3,1% Kypaiiovl. Aypyouiy canvicmuipmanst nmypoe momen 601ybina Kapamac-
maw, namozexes NPoOIeMAanapbl COHabl OHNUCHLIOLIKMAPOA KAIKAHWIA Oe3iHiH Kamepai iCI2IHIK mapanyblHbly apmyblHa OAUIAHbICIbL OMme 03eKmi

011N MabBLIAOKL.

Samsung Medison kankanwa 6e3iniy maccarapvinoiy Ouppepenyuaidvl OUAZHOCMUKACLIHOA Ce3IMMANObIKNbL, ePEKULeNIKMI HCOHe OSN0IKMI

JrcaKcapmy yuiin dcacanobl unmeniekm nezisinoeei S-Detect enzizoi.

3epmmeyoin maxcamot — Kankanuwia 6e3iniy maccacoln ouggepenyuanovt ouacnocmuxanayoa S-Detect bazoapramacviHblly MyMKIHOIKmMepIiH

3epmmey.

AQoicmepi: Karxanwa desinde owakmol 3akbimoanyslt 6ap 75 naykac S-Detect 6azoapramacvimen scabovikmanean Samsung Medison RS85
VIbMPaoblObICMbIK, ANNAPAMbIHIH KOMEIMEH Kapaiobl, KOCbIMUA, OONIEPIIK JHCOHe OONJEPIIK emec d0icmep KOJLOAHbLIObL.

Homuoicenepi: S-Detect 6azoapramacnt 97% swcazoatioa (75 adammuuiy 73-in0e) Oypwic OuazHo3 Koaa MyMKIHOIK Oepoi, 6y MOppOR0UAIbIK meK-
cepy (eucmonoaus, yumonozus) Homudicenepimer pacmanowt. Conosnacmoepadus ooici 91% sicazoaiioa (75 adammuiy 68-i) Oypwic Homudice Kopcemmi.

Kopvoimuinowsr: Kankanwa 6e30i sepmmey ywin S-Detect bazoapramacvii nandaniany Kamkanuia 0e3iniy Maccaniapuiibly ouggepenyuanosl
OUACHOCMUKACBIHOA YIbMPAObLObICHIbIY OUACHOCIUKALLIK MOHIHE OH 9cep emedi, OUASHOCTUKAHBIY Ce3IMMAN0bIebIH, epeKenicin JcoHe 0an0ieiH

apmmulpadsl, COHbIMEH KAMap apmulk, OUONCUsAIApObl OOI0bIPMALiObL.

Tyiinoi co3dep: ynompaowviovicmolx ouaznocmuxka, S-Detect, Ti-RADS, conosnacmoepagusi, Kankanuia my3iiic.
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AHHOTANUSA

IMPOI'PAMMHOE OBECIIEYEHME S-DETECT KAK UHCTPYMEHT
YJbTPA3BYKOBOM JJUATHOCTUKH OBPA3OBAHUM IIIUTOBUIHOM KEJIE3bI

A.C. Kynmaes', H.A. 3axkupsapoé’, /I.A. A6ouesa®, A.C. Hmamoemosa®, A.K. Axmemébaesa®

'AO «Kasaxckuii Hay4HO-1CCries0BaTENbCKUA MHCTUTYT OHKONOMM 1 paguonorny, Anmatel, Pecnybnuka Kasaxcras;
HYO «KasaxcTaHcko-Poccuitckuit MeguumHekuii YHueepcuteT», Anmarsl, Pecnybnnka KasaxcTan

Axmyansnocms: Pax wumosuonoti sxcenesvl (PLLK) — naubonee wacmo ecmpeuaiowasics OHKOI02UHECKAs NAMON02UsL S9HOOKPUHHBIX OP2AHOB.

Coenacro oannvim Medicoynapoonozo azenmemea no ucciedosanuto paka (MAHUP) 6o ecem mupe 6 2018 2. 3apecucmpuposaro 567 233 Hogbix
cayuaes PIIDK. Ilo oannvim MAUP 6 2018 2. 6 Kazaxcmare Ovi10 vissneno 486 nosvix ciyuaes, umo cocmasuio 1,4% om ecex ciyuaes 6 cmpanax
Azuu.

PIIDK 3anumaem 10-e mecmo 6 obuyeii cmpykmype oHkozaboneeaemocmu 6 mupe, Ha 0ot PIIDK npuxodumes 3,1% ecex ciyuaes nepguunvix
30KAYeCmMEeHHbIX 00pazosanuil. Hecmomps nHa omHocumensHo HU3KYIO 3a001e8aeMOCntb, NPOOIeMbl RAMOLEHE3A UPe3BbIYAIHO AKMYAIbHbL 8 NO-
clieOHue decsimuiemus 6 ceasu ¢ pocmom pacnpocmparennocmu PILDK.

Komnanus Samsung Medison npedcmasuna npoepammy S-Detect na ocHose UCKyccmeenno20 unmeniekma O NOSbIUEHUs Yy6CMBUMETbHO-
cmu, cneyuguuHocmu u moYHocmu 8 OudpepenyuansbHol OUaZHOCmuKe 00PaA308aHULL WUMOBUOHOU JHCEe3bl.

Lens uccreoosanus — uzyuums ozmodxcHocmu npoepammol S-Detect 8 Ougpghepeyuanvroii OuazHocmuxe 00pa308anuil wWumMo8UOHOU JHeee3bl.

Memoowi: 75 nayuenmog ¢ o4a208biMu 06PA306aHUSMU 8 WUMOBUOHOU Jiceie3e Dbl 00CIe08ANbL C UCNONIL308AHUEM VIbINPA36YKO020 ANNA-
pama Samsung Medison RS85, ocnawennozo npoepammori S-Detect; 00noiHumenbHo nPUMEHAIUCL OONNIEPOBCKUE U He OONNIePOBCKUE MeMoobl.

Pesynomameut: Ilpocpamma S-Detect nozeonuna sepro nocmasums ouaznos 6 97% (73 us 75 uenosex) ciyuaes, umo Obli0 HOOMEEPHCOEHO
pezynvmamamu Mopghonocuueckoll eepudurayuu (cucmonoeus, yumoaozus). Memoo conosnacmozpaguu noxazan eephvie pezyromamol 6 91%
(68 uz 75 uenosex) ciyuaes.

3axnrouenue: [pumenenue npocpammol S-Detect 0151 06C1e006aHUS WUMOBUOHOLL JiCee3bl NOTONCUMENLHO GAUAET HA OUASHOCTIUYECKYIO YeH-
HOCMb YIbMPA38yKOB020 UCCICO08AHUS 8 OUDDepeHyuanbHoll OuazHoCmuKke oopa308anuil WUMoBUOHOU Jicene3bl, NOBLILUAS 1YECIMEUMENbHOCb,
cneyupuUHOCmb U MOYHOCMb OUASHOCTIUKU, d MAKJICE NO3BOISS U30ENHCAMb U3OLIMOUHBIX OUONCUIL.

Knrueswie cnosa: ynompaseykosas ouaznocmuka, S-Detect, TI-RADS, conosnacmozpaghus, obpazosanus ujumoguoHoll jiceesbol.
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ENDOSCOPIC REMOVAL OF A RARE LARGE
OCCLUSIVE TRACHEAL TUMOR WITH LIMITED
TECHNICAL CAPABILITIES

K. BATYRBEKOV', A. GALIAKBAROVA', A. UALIKHANOW'

"National Research Oncology Center" LLP, Astana, the Republic of Kazakhstan

ABSTRACT

Relevance: Tracheal tumors often do not cause symptoms until they grow to a size that causes significant airway obstruction, which is
the reason for the delay in diagnosis. Diagnosis may also be delayed due to non-specific symptoms, such as cough, wheezing, and shortness
of breath, which can occur in other conditions such as asthma and chronic obstructive pulmonary disease. The symptoms that appear may
vary depending on the type and location of the tumor. The literature does not sufficiently cover the experience of treating large occlusive
tracheal tumors using segmental tracheal resection, endoscopic treatment, or radiation therapy. In scientific literature, the number of
published studies with long-term results of endoscopic treatment or radiation therapy of such occlusive tracheal tumors is limited, and this
problem requires further study. This article describes the first recorded case of endoscopic removal of a large occlusive tracheal tumor:

The study aimed to show the possibility and effectiveness of endoscopic treatment using a minimum set of endoscopic equipment.

Methods: This article presents a case of successful minimally invasive endoscopic treatment of a large occlusive tracheal tumor.

Results: A large obstructing tumor of the trachea that almost completely blocked the trachea lumen was removed in one block by
endoscopic loop resection.

Conclusion: The presented clinical case describes the experience of successful endoscopic removal of a rare occlusive tumor of the
trachea, which caused shortness of breath at rest and during exercise. For the first time in Kazakhstan, based on the National Scientific
Cancer Center, we performed a unique minimally invasive operation to remove a tracheal tumor, while other clinics offered thoracotomic

surgical resection methods.

Keywords: tracheal tumor, tracheal obstruction, endoscopic treatment, occlusive tumor, schwannoma.

Introduction: The trachea connects the larynx to the two
main bronchi that supply air to the lungs. Tumors of the tra-
chea can either arise from itself, known as primary tracheal tu-
mors or occur due to direct invasion from nearby structures.
Primary tracheal tumors can either be malignant or benign.
Malignant primary tracheal tumors, including squamous cell
carcinomas and adenoid cystic carcinomas, are more com-
mon. Benign primary tracheal tumors include endobronchial
hamartomas and squamous cell papillomas [1, 2].

Tracheal tumors often do not produce symptoms until
they have grown to a size to cause significant airway obstruc-
tion. Therefore, there is a common delay in clinical presentation
and diagnosis. Diagnosis may also be delayed due to the pre-
sentation of non-specific symptoms such as cough, wheeze, and
shortness of breath that can occur in other conditions, such as
asthma and chronic obstructive pulmonary disease [3]. When
symptoms do appear, they may vary depending on the tumor
type and anatomical location. Primary tracheal tumors other
than adenoid cystic or squamous cell carcinoma are uncommon
and have a heterogeneous histologic appearance. The experi-
ence regarding their treatment and long-term outcome is lim-
ited, and alternatives to segmental tracheal resection, including
endoscopic treatment or radiation, continue to be explored [4].

Overall survival in rare respiratory tract tumors depends
on many factors, including the malignant potential of the tu-
mor, concomitant diseases of the patient, localization, and
risks associated with the treatment method. Benign tumors
are usually localized and can be reduced without or with min-
imal risk of recurrence. Surgical resection is usually associated
with a very low recurrence of benign tumors. Endoscopic re-
moval is associated with varying degrees of recurrence, but

repeated removal is usually possible. Success in endoscopic
removal of tracheal neoplasms depends on the tumor size,
the patient’s condition, and the quality of surgical procedure
and anesthetic management.

Unfortunately, endoscopic removal of large benign tu-
mors of the trachea in Kazakhstan is not performed due to in-
sufficient experience of endoscopists and a lack of necessary
endoscopic consumables. For that reason, thoracic surgeons
often remove such neoplasms via open access. New endo-
scopic instruments allow for the safe removal of such large
formations. However, not all such instruments are available
in our country. This article describes the first successful en-
doscopic removal of a large occlusive tracheal tumor using a
minimal selection of endoscopic instruments.

The study aimed to show the possibility and effectiveness
of endoscopic treatment even with minimal equipment.

Materials and Methods: The article describes a successful
minimally invasive endoscopic treatment of a large occlusive
tracheal tumor.

Information about the patient: The patient, a 34-year-old
man, was hospitalized in early August 2020 at the National
Cancer Research Center for examination and surgical treat-
ment of a tumor in the upper third of the trachea. According
to the patient, he had been ill for a month when he first expe-
rienced a lack of air.

Clinical data: The patient’s condition at admission was rel-
atively satisfactory. Clinical manifestations of decompensation
of the functions of vital organs and systems were not noted.

Diagnostics: Laboratory parameters are within accept-
able values. Electrocardiography without acute coronary pa-
thology, conduction, and rhythm disorders.

26 Oncology and Radiology of Kazakhstan, Nel (67) 2023



&= "2 kamnmsmmure or oncotocr amprantoiocr

TREATMENT

At the outpatient stage(August 2020), a bronchoscopy re-
vealed a tumor of the upper third of the trachea, completely
obstructing the tracheal lumen, causing the patient to have
shortness of breath both during physical exertion and at rest.

The chest CT (August 2020) conducted in the National Re-
search Oncology Center (Astana, Kazakhstan) revealed a tu-
mor 2.4x2.3 cm in size, with a leg of 13 mm and a density of

up to 40 U (Figure 1). Next, the patient underwent a video
bronchoscopy under additional oxygenation through a nasal
catheter. Bronchoscopy revealed a volumetric tumor of the
upper third of the trachea, almost completely obstructing its
lumen, dense consistency, and pink surface.

Based on clinical data, anamnesis, and tumor localization,
the patient was diagnosed with a benign tracheal tumor.

b S s

Figure 1 - CT image of the tracheal tumor

Treatment: Endoscopic loop resection with subsequent
morphological verification was administered due to in-
creased shortness of breath at rest. The first stage included
endoscopic intubation with an 8.0 tube. Bronchoscopy of the
upper third of the trachea revealed an oval tumor with exo-
phytic growth, 3.5x2.5 cm in size, occupying almost the en-
tire lumen of the trachea, pink in color, dense in palpation, on
a thick leg. Next, the tumor was removed using a diathermic
loop in the ForceCoag-2 90 Wt mode. The bed was well-main-

tained after coagulation, without signs of wall damage. The
patient was extubated with simultaneous tumor extraction
from the tracheal lumen. Then the patient was re-intubated
under endoscopic control using a bronchoscope and trans-
ferred to the recovery room, where he was extubated after
15 minutes and transferred to the clinical department. The
patient’s anesthetic benefit consisted of deep sedation with
propofol 600 mg, short-term muscle relaxation, and oxygen
support (Figure 2).
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Figure 2 - Images of the tracheal tumor
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Results: In the first hours after the operation, the patient did
not complain of shortness of breath; breathing did not suffer; his
quality of life improved. Morphologically, the removed tumor was
a tracheal schwannoma (Figure 3). The patient was discharged in
satisfactory condition on Day 3 after endoscopic resection.

The presented case is the first successful experience of en-
doscopic removal of a large occlusive primary tumor recorded
in Kazakhstan. Endoscopic neoplasm removal improved the
quality of life immediately after surgery, and the postopera-
tive period was short.

Figure 3 - Photo of the tracheal tumor micro preparation

Timeline:
The timeline of this clinical case is presented in table 1.

Table 1 - Timeline of a clinical case of endoscopic treatment
of a benign tracheal tumor

First visit to a doctor July 2020
August 7, 2020
August 12,2020
August 13,2020
August 14, 2020

August 16, 2020

Tumor detection

Tumor growth over time

Admission to the hospital

Endoscopic treatment

Discharge from the hospital

Discussion: Endoscopic methods develop rapidly
and gradually replace traditional thoracic and abdomi-
nal surgery methods. Endoscopic treatment can be rad-
ical in removing benign and borderline tumors; in ma-
lignant tumors, it can be palliative for recanalizing the
lumen of hollow organs, stenting, and prosthetics. A
wider introduction of endoscopic methods requires a
retrospective study of long-term endoscopic treatment
outcomes, assessing treatment radicality and effective-
ness and the presence and tactics for complications.
Successful endoscopic resection of such large trache-
al tumors requires an experienced team of an endos-
copist and an anesthesiologist. This surgery requires a
rigid bronchoscope and an argon plasma coagulator.
Since this was our first experience removing such a tu-
mor and we did not possess a rigid bronchoscope, we
decided to perform a loop resection of the tumor and
its subsequent extraction from the trachea with simul-
taneous patient extubation.

Conclusion: Given the insidious progression of be-
nign tracheal tumors, their diagnostics remain an intri-
cate task. Despite low differentiation of cases of airway
obstruction, they may turn out to be dangerous due to

almost complete tracheal obstruction, as in the case
described. The tumors can involve several important
paratracheal structures, making resection and recon-
struction more challenging. Extensive damages also
complicate operational planning. The choice between
endobronchial removal or surgical resection still de-
pends on the patient and tumor characteristics and the
experience of the endoscopist and anesthetic team [5].
Small, fully endoluminal tumors with a limited spread
in the tracheobronchial tree and a low risk of recur-
rence, as well as poor candidates for surgery, can ben-
efit from endobronchial removal and avoid the pain of
surgical removal and reconstruction.
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AHJATIIA

TEXHUKAJIBIK MYMKIHAIKTEPI HIEKTEYJII TPAXESHBIH CUPEK KE3JIECETIH
IPI OKKJUIIO3UAJIBIK ICIT'TH DHAOCKOIIUAJIBIK AJIBIII TACTAY

K. Bamuipoexos', A. Faruaxoaposa', A. Yonuxanos'
1«¥NTTbIK FbInbIMK OHKONOTUsNbIK opTanblky XKLIC, ActaHa, KasakctaH Pecnybnmkack

O3exminizi: mpaxes icikmepi KoOiHece MbIHbIC ALY HCONOAPLIHBIK AUMAPIILIKMALL KeOep2iciH Myoblpamvl Meauepee Oetiin CUMIIMoMOap my-
ObipMaiiovl, 6y OUazHO30bIY Keulizyine ceben 601aobl. JleMikne HcoHe co3bliManbl 00CMpYKMuemi okne aypybl Cuakmul 0acka sxcazoaiiapoa naioa
60LYbl MYMKIH JCOMEI, bICKbIPBIK HCOHE eHMi2y CUSKMbl CNEeYUDUKATbIK emec benzinepoiy Kepinyine Oailanblcmsl OUdeHO30bL KelliHee Kaioblpyad
6onaowl. Ilatida bonean benzinep icikmiy mypine dHcoHe OpHANACYbIHA Dallianblcmbl 032epyi MymMKiH. Tpaxesanvly ceeMeHmmix pe3eKyusacuit, IHOOC-
KONUSIbIK IeYeHUe HeMece COVIeNiK mepanusiHbl KOca an2anod, YIKeH OKKIIo3uemi mpaxest icicin emoey mooicipubeci a0ebuemme jxcemkinikmi mypoe
KAMMbLIMaz2an. Onemoix abliblMi o0ebuemmepoe MyHOAll OKKIO3UANLIK mpaxesi iCIKmepiH S9HOOCKONUATBIK, eMOeyOiy Hemece CoyaeniK mepanusHoly
V3aK Mep3imoi nomuoicenepi bap dcapusnanean 3epmmeyiepoiy Camvl wekmeyii JHcone Oy mocene Kocolmuia 3epmmeyoi Kasicem emeoi. byn maxana-
0a mpaxesiull YIKeH OKKIO3UANBIK, iCieiH S9HOOCKONUANBIK bl MACMAYOblY, Al2auiKbl MIpKen2er Jcaz0aiibl CURAMMmanaat.

3epmmeydin maKcamol — 3HOOCKONUSIIBIK, HCAOOBIKMbIH MUHUMALObL JHCUBIHMbI2bIH NAUOALAHY Ke3iHOe IHOOCKONUSLIbIK eMOeYOiH MyMKIHOI2I
MeH muimoiniein kepcemy.

AQoicmepi: Byi makaniaoa mpaxesHoll YaKeH OKKIHO3USLIBIK ICI2iH COmmi MUHUMAIObL UHBA3USMI SHOOCKONUSIILIK eMOeY Hcaz0alibl KelmipiiceH.

Homuoicenepi: 2100cKOnUANbIK YuKIOIK pe3ekylis Homudicecinoe mpaxesnully TOMEHIH MOabl2blMEH Jcadbamuli mpaxesmvly yiken oomypa-
MopIbIK iciei 6ip OIOKNEH HCOUbLIObL.

Kopbimuinowl: ycoinbliean KIUHUKATIK HCA20All MbIHBIUMBIKIMA HCOHE HCAMMbl2y Ke3iHoe enmicy0i myovlpean cupex Ke30ecemin OKKA3Us-
JLIK mpaxest icizin commi IHOOCKONUANBIK dlblN Macmay moxcipubecin cunammaiiovt. Kazaxcmanoa aneaut pem ¥ammolK eblLibIMU OHKOIOSUSIbIK,
opmanvlk dazacvinoa 0i3 mpaxes icizin d#coio OoubiHwa Oipecell MUHUUHBAZUBMI ONePaAyUs HcACAObIK, Al OACKA KIUHUKANAPOA Pe3eKyUsHbIH
MOPAKOMOMUSANIBIK, XUPYPSUANBLK, DOICMEPT Y CIHbLIOYL.

Tyiiinoi cezoep: mpaxes iciei, mpaxesnviy Oimenyi, SHOOCKONUANBIK, eMOeY, OKKNIO3UANbIK, ICIK, W8AHHOMA.

AHHOTALIUS

SHJIOCKOIMMYECKOE YJIAJEHUE PEJKOM KPYITHON OKKJIFO3MOHHOM OITYXOJIN
TPAXEW C OTPAHUYEHHBIMU TEXHUYECKHUMHA BO3MOXKHOCTSAMHA

K. Bamuipéexos', A. Ianuaxéaposa', A.Yanuxanog'
TOO «HauvoHanbHbIit HayuHbii OHkonorudeckuii LieHtpy, Actana, Pecnybnuka KasaxcTan

Axmyansnocms: Onyxonu mpaxeu 4acmo He 8bl3bl8alON CUMNIMOMOS 00 MeX Nop, NOKA OHU He 8bIPACYM 00 PAZMEPOS, 8bI3bIBAIOWUX ZHAUU-
MenbHYI0 00CMPYKYUIO ObIXAMENLHBIX NYMEll, Mo A6IAeMCs NPUHUHOU 3A0epIICKU 8 NOCmanoske ouaznosa. [luaznocmuka makoice mModicen Oblms
Omcpouena us-3a nposiGleHUs. HeCnNeYUGUUeckKUx CUMIMOMO8, MAKUX KAK Kaulenn, ceucmsujee ObIxanue u 00bIuKd, KOmopble MO2Ym 803HUKANb
npU MAKUX COCMOAHUAX, KAK ACMMA U XPOHUYeckas oocmpykmuenas 6onesns neekux. Iloasnsaiowuecs cumMnmombl MO2ym 6apbupoeams 6 3a6u-
cumocmu om muna u rokaauzayuu onyxonu. Onvlim 6 OMHOWEeHUU JedeHus KPYRHOU OKKIIO3UOHHOU ONYXOIU Mpaxeu, 8KII0UAsL Ce2MeHMAPHYIO
pesexyuio mpaxeu, SHOOCKONUHECKoe Neverue Uil Iy4esylo mepanuio, HeOOCmamouHo oceewen 8 iumepamype. B mupoegoil nayunou numepamype
KOIUYECMB0 ONYONUKOBAHHBIX UCCIEO08AHULL C OMOATEHHBIMU PE3YTbMAMAMU IHOOCKONUECKO20 JIeHeHUs WU JIy4eBOt Mepanuu maKux OKK03u-
OMHbBIX ONYXOJIel mpaxeu 02panuyero, u dma npobaema mpebyem oanvHeuue2o uzyienus. B smoi cmamve onucvleaemcs nepebvlii 3apecucmpupo-
BAHMBILL CTLYUAL IHOOCKONUYECKO20 YOaLeHUs: 00NbUOL OKKIIOZUOHHOL ONYXOU MPaxeu.

Leny uccnedosanus — nokazams 603MONUCHOCMb U IPHEKMUBHOCTL IHOOCKONUHECKO20 JedeHUst NPU UCNONb308AHUL MUNUMATBLHO20 HADOPpA
IHOOCKONUYECKO20 000PYOOBAHUSL.

Memoowi: B oannoii cmamve npedcmasien Ciyuail yCRewHo20 MalouHBA3UBHO20 IHOOCKONULECKO20 JledeHUsi KPYNHOU OKKIIO3UOHHOU ONY-
Xonu mpaxeu.

Pesynomamor: B pesyiomame 3HOOCKONUYECKOU Nemaegoll pe3eKyuu 0OHUM OJOKOM yOaieHa KPYNHAs oOmypupyowas onyxois mpaxeu,
NPAKMUECKU NOTHOCMbIO NEPEKPLIBABUUAS NPOCEENT MPAXEU.

3aknwuenue: Ilpedcmasnennviil KIUHUYECKUL CTyYall ONUCHIBAEN ONbIM YCHEWHO20 IHOOCKONUYECK020 YOaieHUus peOKOU OKKIHO3UOHHOU
ONnyxXoau mpaxeu, KOmMopas 8bl3bl8and 0ObIUKY 6 NOKOe U npu Gusuyeckoil naepyske. Bnepsvie 6 Kazaxcmane na 6ase Hayuonanwsno2o nayunozo
OHKONIO2UUECKO20 YeHmPa HaMu ObLId NPO6eOeHd YHUKATbHAA MATOUHBAUBHAS ONEPAYUsL NO YOANEHUIO ONYXOIU Mpaxeu, 8 mo 6pems Kax 6 Opyeux
KAUHUKAX NPeONIacanuch MopakomomMuyecKue Xupypeuieckue Memoobvl pe3ekyuu.

Knirouegwie cnosa: onyxons mpaxeu, obcmpykyus mpaxeu, 3H0OCKOnUYecKoe aedenue, OKKI03UOHHAsS, ONYXOJlb, WEAHHOMA.
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ABSTRACT

Relevance: Given the high biological aggressiveness of infiltrative gastric cancer warranting a need for a multimodal approach to
its radical treatment employing adjuvant perfusion thermochemotherapy (HIPEC) and systemic adjuvant polychemotherapy, the goal of
the present study was to assess the efficacy and expediency of such an approach.

The study aimed to evaluate the effectiveness of a combination of HIPEC and systemic adjuvant polychemotherapy in patients rad-
ically operated on for infiltrative forms of gastric cancer pT4a-bN0-3M0.

Methods: The study examined the long-term results of radical treatment for gastric cancer in 141 patients (pT4a-bN0O-3M0, Borr-
mann type I1I-1V).

Of them, 18 patients underwent a multimodal treatment, including radical surgery in combination with HIPEC and systemic adju-
vant polychemotherapy (ACT) (oxaliplatin 100 mg/m’ (on day 1 of the cycle), capecitabine 1.000 mg/m’ or tegafur 10-15 mg/kg (2 times
per day, on days 1-14 of the cycle, with a 7-day break between cycles, 8 cycles) — HIPEC/ACT group. For comparison purposes, we used
the data on 55 radically operated patients (surgery control) and 68 other patients who underwent radical surgery in combination with
HIPEC (cisplatin 50 mg/m? + doxorubicin 50 mg/m?, 42°C, one hour). The long-term treatment results were evaluated using competing
risks analysis, the Kaplan-Meier multiplier method, and multivariate analysis (Cox and Fine-Gray models).

Results: The multimodal treatment group showed a decrease in unfavorable outcomes associated with tumor progression (f = -2.14,
RR 0.12, 95% CI 0.04-0.38, p<0.001), a decrease in the risk of carcinomatosis (f=-1.99, RR 0.14, 95% CI 0.04-0.44, p<0.001), and better
five-year survival rates compared to the control groups. The adjusted survival was 81.9£9.5% (p=0.003), the progression-free survival

was 82.2+9.3% (p<0.001), and the dissemination-free survival was 81.9£9.5% (p<0.001).

Conclusion: It is advisable to supplement the standard approach for infiltrative gastric cancer (radical surgery and systemic poly-
chemotherapy) with perfusion HIPEC to prolong the remission of the tumor process.

Keywords: gastric cancer, adjuvant hyperthermic intraperitoneal chemotherapy (AHIPEC), adjuvant systemic polychemo-

therapy (ACT).

Introduction: High invasive and metastatic potential
of infiltrative forms of gastric cancer (GC) causes early
progression of the tumor process even in radically op-
erated patients [1]. The latter determines the necessi-
ty of complex treatment to prevent the development of
various variants of cancer progression, both implanta-
tion metastases and systemic progression in the form of
lymphohematogenous metastasis. The current strategy
of radical treatment of locally advanced cancer involves
the use of perioperative or adjuvant polychemotherapy
(APChT) [2, 3], which cannot prevent the development
of metachronous peritoneal dissemination (MPD) due
to insufficient effective penetration of chemotherapy
from the systemic blood flow into the peritoneal tissue
due to the presence of hematoperitoneal barrier. Sev-
eral recent publications emphasize the excellent use of
adjuvant perfusion thermochemotherapy (APTChT) for
this purpose [4]. It is also noted the necessity of its com-

bination with APChT to prevent the systemic progres-
sion of GC [5-7].

The study aimed to evaluate the effectiveness of a
combination of HIPEC and systemic adjuvant polychemo-
therapy in patients radically operated on for infiltrative
forms of gastric cancer pT4a-bN0-3MO.

Materials and methods: The study was conducted
at the Republican Scientific and Practical Center of On-
cology and Medical Radiology, named after N.N. Alek-
sandrov, in 2008-2021. Data on the treatment results
of 141 patients radically operated for GC stage IIB-IIIC
(type IlI-IV according to Borrmann, 1926) were used
to prepare this article. In 18 patients, a previously de-
veloped comprehensive approach to treatment [5-7],
which included, in addition to radical surgery, a combi-
nation of APTChT (cisplatin, doxorubicin, 42°C, 1 hour)
in combination with 7-8 courses of APChT (oxaliplatin,
capecitabine or tegafur) - APTChT+APChT group - was
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used. We used data from patients included in a previ-
ously conducted prospective randomized trial [8] for a
comparative evaluation of the effect of this comprehen-
sive approach on the progression pattern and survival
rates, in which two groups were formed: 1) the APTChT
group (68 people, including 42 men, 26 women; mean
age, 56+8 years) - APTChT was used in treatment in ad-

Table 1 - Characteristics of the study patients

dition to radical surgery in the mode presented above;
2) the surgical control (SC) group (55 people, includ-
ing 34 men, 21 women; mean age, 56+9 years) (Table
1). Adjuvant therapy in the comparison groups was not
performed according to the standards of GC treatment
valid in the Republic of Belarus at the time of the pro-
spective randomized study.

Sign SC group, n=55 (%) APTChT group, n=68 (%) APTChT + APChT group, n=18 (%) p
Age (years), mean£SD 56.0£10.0 56.0£8.0 56.0£8.0 0.951
Gender 0.725
Male 34(61.8) 42 (61.8) 13(72.2)
Female 21(38.2) 26 (38.2) 5(27.8)
pT 0.626
pT4a 48 (87.3) 55 (80.9) 15(83.3)
pT4b 7(12.7) 13 (19.1) 3(16.7)
pN 0.576
pNO 14 (25.5) 23 (33.8) 7 (38.9)
pN1 6(10.8) 8(11.8) 3(16.6)
pN2 14 (25.5) 15(22.1) 1(5.6)
pN3 21(38.2) 22(323) 7(38.9)
G 0.139
Gl 4(7.3) 6(8.8) 1(5.6)
Gll 9(16.4) 17 (25) 4(22.2)
Glll 29(52.7) 39(57.4) 13(72.2)
GIV 13 (23.6) 6 (8.8) 0

Note: SD - standard deviation

We assessed the following to evaluate the long-term
results of treatment: adjusted survival (the event of death
from the cause related to GC); progression-free surviv-
al (the event of registration of GC progression and death
from the cause related to GC); dissemination-free survival
(the event of registration of tumor dissemination through
peritoneum and death from the cause related to GC were
taken as the event of calculation).

The Kaplan-Meier multiplier method with the calcula-
tion of the standard error (SE) using the Greenwood formu-
la was used to estimate survival rates. Surveillance was coded
as “complete” if event data were available, and if no event in-
formation was available, as “censored.” Competing risk anal-
ysis was used to analyze the pattern of progression, assessing
the cumulative incidence (Cl) of GC progression with the de-
velopment of a) MPD; b) distant lymphohematogenous me-
tastases (DLHM). Cumulative incidence was understood as
an intensive index, reflecting the accumulation of the events
considered over a specific time interval in the observation
dynamics. The following events were considered when as-
sessing the Cl of GC progression variants: for MPD - the oc-
currence of progression with the development of carcino-
matosis regardless of other progression variants if they were
established simultaneously; for DLHM - cases of any progres-
sion in the absence of signs of carcinomatosis.

Comparing Cls of progression variants for two groups
was performed using the Grey criterion [9]. The Fine-Gray
model was used to determine unfavorable prognosis fac-
tors of metachronous peritoneal dissemination [10]. A
nonparametric Cox proportional hazards model [11] was
used to assess the effect of the used treatment option and
tumor process characteristics on survival rate. The Bonfer-
roni multiple-comparison correction was taken into ac-
count in paired comparisons.

Statistical analysis of the data was performed using the
RV statistical package. 3.1.1 (GPL license) using survival
[12] and cmprsk [13] packages.

Results: The median follow-up in the APTChT+APChT
group was 84 months, and 104 months in the comparison
groups.

The tendency to the improvement of long-term results
of treatment in the most prognostically unfavorable co-
hort of patients noted during the interim evaluation of the
results of this study [5, 6, 7] remained despite the increase
of several patients in APTChT + APChT group and increase
of follow-up period. In particular, the integrated treatment
approach used reduced both the total number of cases of
cancer progression and the incidence of MPD, which in the
APTChT + APChT, APTChT, and SC groups were: the rate of
progression — 16.7%; 55.9%, 87.3% (p<0.001); 2) the rate
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of MPD - 0%; 23.5%; 78.2% (p<0.001), respectively. In ad-
dition, there were no cases of MPD and metachronous
metastases in the liver in the APTChT+APChT group, the
most frequent progression variants in the two comparison
groups during the follow-up period.

The above demonstrated a change in the GC progres-
sion structure against the background of APTChT and

APChT, manifested by a significant reduction in MPD fre-
quency. These changes led, in turn, to changes in the cu-
mulative incidence of the considered variants of cancer
progression: there were no MPD cases (Kl of this variant of
progression — 0), and cumulative incidence of DLHM was
comparable with the GC group and statistically significant-
ly lower in comparison with the APTChT group (Table 2).

Table 2 - Five-year cumulative incidence of gastric cancer progression variants

Cumulative incidence (C) Patient group/Value of cumulative incidence (%z=SE) o
APTChT + APChT APTChT SC cray
Cl of peritoneal dissemination*® 0 23.6+5.2 75.146.1 <0.001
Cl of DLHM** 17.1£9.3 28.0£5.5 5.5%+3.1 0.007
Notes:

*- the onset of progression with the development of MPD independent of the other progression variant, if they were

established at the same time, was considered as an event;

**_any progression in the absence of MPD signs was considered an event.

Reduced incidence and Cl of GC progression, includ-
ing the development of MPD, when using APTChT+APChT
combination in radically operated patients resulted in in-
creased 5-year survival rate: In the APTChT+APChT, APTChT,
and SC groups: 1) adjusted survival - 81.9+9.5%; 45.1+6.4%;
30.5+6.4%, respectively (p=0.003); 2) progression-free
survival — 82.2+9.3%; 43.7+6.3%; 18.2+5.2%, respective-
ly (p<0.001); 3) dissemination-free survival - 81.9+9.5%;
45.2+6.3%; 21.3+5.6%, respectively (p<0.001).

A multivariate analysis using the following prog-
nostic models was performed to determine the com-

bined effect of many factors determining both the lo-
cal spread of the tumor process (pN) and the amount
of antitumor treatment performed on the clinical
course of GC in the long term after undergoing radi-
cal treatment:

Cox model - to assess risk factors for the onset of an ad-
verse outcome due to GC progression (Table 3);

Fine & Gray model - to determine the risk factors of
MPD as the most frequent and prognostically unfavor-
able variant of infiltrative GC progression (in comparison
with DLHM) (Table 4).

Table 3 - Estimation of the relative risk of an adverse outcome associated with GC progression (Cox model)

. . Results of regression analysis
Factors associated with adverse outcome
B RR (95% Cl)* p
pN1-2 versus pNO 0.84 2.3(1.3-4.3) 0.007
pN3 versus pNO 1.58 4.8 (2.6-9) <0.001
Type of surgery:
Standard or combined gastrectomy versus 0.57 1.8(1.1-2.8) 0.018
Subtotal gastric resection
Surgical treatment + APTChT versus ) )
Surgical treatment 0.76 0.47 (0.3-0.72) <0.001
Surgical treatment + APTChT + APChT versus
Surgical treatment -2.14 0.12 (0.04-0.38) <0.001

Notes: RR - relative risk; Cl - confidence interval

Table 4 - Assessment of relative risk of progression with development of metachronous peritoneal dissemination (Fine &

Gray model)

Factors associated with the development of metachronous peritoneal Results of regression analysis

dissemination B RR (95% CI)* P

pN1-2 versus pNO 0.84 2.3(1.2-4.4) 0.009
pN3 versus pNO 1.48 4.4(2.3-8.2) <0.001
Type of surgery:
Standard or combined gastrectomy versus 0.51 1.7 (1.03-2.7) 0.039
Subtotal gastric resection
Surgical treatment + APTChT versus
Surgical treatment -0.65 0.52 (0.34-0.81) 0.004
Surgical treatment + APTChT + APChT versus
Surgical treatment -1.99 0.14 (0.04-0.44) <0.001

Notes: RR - relative risk; Cl - confidence interval
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Several well-known predictors of the adverse clini-
cal course of GC, used in this study as inclusion criteria,
were not included in the model: a) macroscopic growth
form - Borrmann type llI-1V; b) tumor invasion of serous
gastric membrane or tumor transition to adjacent struc-
tures — pT4a-b.

It was found that the risk factors of adverse outcomes
due to GC progression (Cox’s model, Table 3) and the de-
velopment of metachronous peritoneal dissemination
(Fine & Gray model, Table 4) were:

1. Metastatic involvement of regional lymph nodes - an
increase in the risk of adverse outcomes associated with
GC progression and the risk of MPD development was not-
ed in parallel with an increase in the degree of metastat-
ic involvement of regional lymph nodes. It was previously
noted when evaluating the interim results of this study [5,
6, 7] and is consistent with the literature [14].

2. Necessity of gastrectomy in standard or combined
variant due to more extended tumorous process (com-
pared to subtotal gastric resection).

The use of APTChT in an isolated variant and com-
bined with systemic APChT reduced the risk of adverse
outcomes associated with GC progression and the risk
of MPD, which had been previously noted in the previ-
ous stages of the study [7]. However, it is noteworthy that
the achieved effect was maintained despite an increase
in the follow-up median.

The latter emphasizes the importance of APTChT (or in-
traperitoneal chemotherapy in any known variants) in the
complex treatment of patients radically operated on for
infiltrative GC. This helps prevent the most prognostically
unfavorable variant of GC progression, such as metachro-
nous peritoneal dissemination.

Discussion: The presented results of our stud-
ies demonstrate the necessity and appropriateness of
APTChT as a compulsory component of the complex
treatment of infiltrative forms of GC, which does not con-
tradict modern standards of radical treatment of this pa-
thology, involving in addition to surgical treatment of
the use of one of the options of systemic chemotherapy,
perioperative or adjuvant.

It was previously noted that the undoubted advan-
tage of combining intraperitoneal and systemic chemo-
therapy in radically operated for infiltrative forms of GC
is the simultaneous prevention of various options of GC
progression: a) metachronous peritoneal dissemination
due to elimination of free tumor cells from the perito-
neal cavity by APTChT; b) systemic progression of GC by
APChT [1, 5,15, 16]. The results demonstrated above em-
phasize the adequacy of such an approach to improve

the long-term results of treatment of this category of pa-
tients, as well as demonstrate long-term remission of tu-
mor process in patients of the prognostically unfavor-
able category (infiltrative cancer, metastatic lesion of
regional lymph collection, invasion of serous lining of
the stomach).

A differentiated approach to the definition of anti-
tumor treatment based on individual assessment of the
probability of metachronous peritoneal dissemination us-
ing prognostic models is a promising way to improve the
results of locally disseminated GC treatment. The latter will
allow supplementing the standard volume of treatment
measures with perfusion thermochemotherapy exactly in
patients with an objectively established high risk of MPD
development, thus preventing excessive treatment in pa-
tients with low (or standard risk) of the considered variant
of progression and avoiding undesirable complications
associated with the unreasonable performance of APTChT
and APChT [1, 4, 15, 16].

Conclusion: Using a combination of systemic APChT
and APTChT is reasonable to increase the remission period
of the tumor process in the radical treatment of infiltrative
forms of pT4a-bNO-3MO0 GC.

Complementing radical surgical treatment with perfu-
sion thermochemotherapy (cisplatin, doxorubicin, at 42°C,
1 hour) and 7-8 courses of adjuvant polychemotherapy
(oxaliplatin combined with capecitabine or tegafur) re-
duces the risk of metachronous peritoneal dissemination
(B=-0.65, RR 0.52, 95% Cl 0.34-0.81, p=0.004) and the risk
of gastric cancer progression in either variant (3=-0.76, RR
0.47, 95% Cl 0.3-0.72, p<0.001). This improves the survival
of prognostically unfavorable patients.

The development of prognostic models allows estimat-
ing the risk of metachronous peritoneal dissemination for
an individual approach to determining the volume of radi-
cal treatment of locally advanced gastric cancer, including
its infiltrative forms, which seems actual.
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ACKA3AH OBbIPbIHBIH WHOUJIBTPATUBTI TYPJIEPIH TYBEIEMJII EMJIEYJIE
AJJBIOBAHTTDI IEP®Y3UAJBIK TEPMOXUMHUOTEPAIIUAHBI KOJNJIAHY HOTUKEJIEPI
M.FO. Pesmosuu', O.B. Kpacvko®, A.B. Heanog®
!«benapych MeauLMHanbIK XoFapbl 0Ky OpHbIHaH keiiHri binim Gepy akapgemusichl» MemnexetTik binim 6epy mekemeci, MuHck, benapycs;

*Benapycb ¥FA BipikkeH uidopmatika Macenenepi MHCTUTyTol, MuHck, Benapycb;
3H.H. AnekcaHapoB aTbiHaarbl Pecnybnukanbik OHKONOrs XaHe MeULMHambIK PaaMonorist FbifbIMU-NpakTUKanslk opTanbifsl, MuHck, Benapych

Osexkminizi: ackaszan Kamepii iCieiHiy UHGUILMPAMuUemi MmypiepiHiy Hco2apvl OUONIO2USILIK AZPecCcusminiei a0vblo8aHmmol nepqhy3usiivlk
MePMOXUMUOMEPANUsL MeH HCYUeNiK a0bIOSAHMMbL NOAUXUMUOMEPANUSHL KOTOAHA OMBIPLIN, 01apObl mybezelini emoeyoe KeueHOi mocil pemin-

Oe Kaoicem emineoi.

emoenyutinepoe advlo8AHMMyl NOAUXUMUOMEPANUS MeH JICYUeNiK a0bIOGAHMMbL NepPY3UALbIK MEPMOXUMUOMEPANUL KOMOUHAYUACHIHBLY

muimoinizin 6azanay.

Aoicmepi: Ackaszan kamepii icicine 6ailianvicmel mybezeini onepayus sxcacarzan 141 nayuenmmiy (pt4a-bN0O-3M0O, R. Bormann 60-

tbtnwa 1I-1V mun) emoey nomuoicenepine manoay x#cypeizinoi, onapoviy 18-ne advrosanmmsl neppy3usiblk MepMOXUMUOMeEePANUAMEH HCOHE
JACYUeNiK a0bIoaAHMNbL NEPPYIUATBIK MEPMOXUMUOMEPANUAMeH mybe2elini onepayusHblly KOMOUHAYUACHIH KAMMUMbIH KeueHoi emoey dicyp-
2i3inoi (oxcanunnamun 100 me/m’ (1 kyn kypc), kaneyumabun 1000 me/m’ nemece mezadyp 10-15 me/xe (moynizine 2 pem, xypcmoy 1-14
Kyni), y3inic 7 KyH, 8 Kypc)) — aoviosanmmuol nep@y3usiiivli mepMOXUMUOMEPAnusi+ ao0vlo8aHmmyl nepghy3usibli MepMoXuUMUomepanis moool.
Canvicmeipy monmapuel peminde 55 mybezeiini Xupypeusivl nayueHmmiy (Xupypeusnislk 6axuliay) oepekmepi, conoati-ax mybezeilni onepayusi
a0vI0AHMMbL NEPPOYIUALLIK MEPMOXUMUOMEPANUAMEH MOALIKMbIPbLIZaH 68 nayuenmmiy depekmepi naudanranvliovl (yucniamun 50 me/m’
+ dokcopyouyun 50 me/m?, 42°C, 1 cazam) - adviosanmmol nep@py3usinvl mepmoxumuomepanus moool. ¥3ax mep3imoi emoey nomuoicenepin
bazanay ywin 6ocexenec moyekendepdi manoay, Kanian-Metiepoi kebetimy a0ici, ken (pakmopivl manoay (Koxc modeni, @atin-I peti moodeni)
KOI0anwlI0bl.

Homuoicenepi: xewenoi emoey moowvinoa iCik npoyeciniy epulyine Oailanblcmsl KOJIAUChl3 HOMUNCEHIH MYbIHOAY KAYNIHIKH moMeHoeyl Oati-
Kanowvr — f=-2,14; op 0,12 (95% ci 0,04-0,38), p<0,001, conoaii — ax kanyepomamo3soviy damy Kayni — f=-1,99; OP 0,14 (95% ci 0,04-0,44),
Pp<0,001; 5 sncoLnobix emip cypy Oeneelliniy sco2apuliaybl (baxvliay monmapvimer caivlcmoipeanoa): myzemineen — 81,9%+9,5% (p=0,003), npoe-
peccuscelz emip cypy — 82,2+9,3% (p<0,001); mapanyoan 6oc emip cypy — 81,9%£9,5% (p<0,001).

Kopoimuinovl: ackaszan xkamepii icieiniy unguiompamuemi mypiepin myoeeiii Xupypeusiivlk emoeyoen Keliin IiCIK npoyeciHiy pemuccus
Mep3IMIH y3apmy Yuin nep@y3usnvlk UHMpPAonepayusiblk UHMpanepumonedboi mepMoXUMUOMepanus JCyp2isy apkblivbl CMAaHoapmmsl mocinoi
(orcytienik noauxumuomepanusmer Oipikmipiieen onepayus) moivblKmslpy OpblHObL.

Tyuinoi cosoep: ackazan Kamepii iciei, advrosanmmol nep@ysusnvik mepmoxumuomepanus (AIITXT), aovroeanmmel sHcytienik nOIUXUMUO-
mepanus (AKIIXT).
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AHHOTANUS

PE3YJIbTATHI IPUMEHEHMUSI ATbIOBAHTHOMN NNEP®Y3UOHHOM
TEPMOXUMUOTEPAIIUU ITPU PAIUKAJIBHOM JIEYUEHUU UHOUJIBTPATUBHbIX ®OPM
PAKA KEJY KA

M.IO. Pesmosuy', O.B. Kpacvko®, A.B. Heanoé®

'TocynapcTBeHHoe yupexaeHne obpasoBanus «benopycckas MeauLMHCKas akajemus nocrieaunnomHoro obpasosanusy, MuHck, benapycs;
206beuHeHHbIN MHCTUTYT Npobriem uHdopmatukin HAH Benapycu, Muck, Benapyce;
3PecnyBnukaHcKii Hay4HO-NPAKTNYECKWIA LIEHTP OHKONOTMN 1 MeANLIMHCKO papmonorvn um. H.H. Anek-caHaposa, Muck, benapych

Axkmyanvnocmy: Boicokasi 6U0102U4eCcKas azpeccusHoCnb UHPUILIMPAMUBHBIX (DOPM PAKA HCeyOKa OUKMYem HeoOX00UMOCHb KOMIICKCHO-
20 n0OX00d K UX PAOUKATLHOMY JEHEHUIO ¢ NPUMEHEHUEM d0bl08anmuoil nepgysuonnot mepmoxumuomepanuu (AIITXT) u cucmemnoii advioganm-
Hou noauxumuomepanuu (AIXT).

Lens uccneoosanusn — oyenums s¢ppexmusnocmv komounayuu AIITXT u cucmemnoii AIIXT y nayuenmos, paoukaibHo onepuposaHHuix no
no600y uHhurbmpamugusix popm paxa scenyorka pT4a-bNO-3MO.

Memoowi: IIpogeden ananus pezyibmamos sedenusi 141 paouxanvho onepuposannoeo no nosody PXK (pT4a-bN0-3MO, I1I-1V mun no
R.Bormann) nayuenma, y 18 uz komopwix 6110 npo8edeHo KOMNJIeKCHoe jedeHue, 6KIuaniyee KOMOuHayur paoukansrou onepayuu ¢ AIITXT
u cucmemnoii AIIXT (okcanunniamun 100 me/m? (1 denv kypca), kaneyumabun 1000 me/m? unu mezagpyp 10-15 me/xe (2 pasa/cymku, 1-14 oenv
Kypca), nepepuig 7 owetl, 8 kypcog)) — epynna AIITXT+AIIXT. B kauecmee epynn cpagrerusi UCno1v308aiu OanHbie 55 paoukaibHO onepuposan-
HbIX NAYUEHMO8 (XUPYpeuueckutl KOHmpob), a maxice 68 nayuenmos, y Komopwix paoukaivhas onepayus oviia oononnena AIITXT (yucnna-
mun 50 me/m? + doxcopyouyun 50 me/m?, 42°C, 1 uac) — epynna AIITXT. [[ns oyenku omoaeHHbIX pe3yiomamos jeueHust UCROIb3068AHbL AHANU3
KOHKYPUPYVIOWUX PUCKOB, MEMOO MHOdNCUmenvHolx oyenox Kannana-Meiiepa, mnoeogpaxmopnuiii anarusz (modens Kokca, mooenv @aiina-Ipes).

Pesynomamut: B 2pynne koMnieKcHo20 Je4eHus OmmedeHo CHUICEHUEe PUCKA HACIYNIeHUs. HeONla2ONPUSIMHO20 UCX00d, CBA3AHHO20 C NPpopec-
cuposanuem onyxoiesozo npoyecca — = -2,14; OP 0,12 (95% /11 0,04-0,38), p<0,001, a makoice pucka pazeumus kanyepomamosa — = -1,99;
OP 0,14 (95% U 0,04-0,44), p<0,001; yeenuuenue nokazame’ei S-iemHell bloCUBAEMOCTIU (8 CPABHEHUL C SPYNNAMU KOHMPOTS): CKOPPEKmi-
posannoi — 81,9+9,5% (p=0,003), evisicusaemocmu, c60600Hot om npocpeccuposanusi — 82,2+9,3% (p<0,001), svioicusaemocmu, c60600H0l om
Juccemunayuu — 81,9+9,5% (p<0,001).

3axnrouenue: /s yeenuuenus cpokog pemMuccuu Onyxoie6020 npoyecca nocie paouKaibHO20 XUpypeuiecko2o JedeHust UHHUILIMPAmuGHsIX
hopm paka dcenyoka yerecoobpazHo OONONHEHUEe CMAHOAPMHO20 NOOX00d (Onepayus 6 COYemaHu ¢ CUCMEMHOU NOIUXUMUOMepanuell) nposede-
HUuem neppy3uoHHol UHMPAONEPAYUOHHOU UHMPANEPUMOHEATLHOU MEPMOXUMUOMEPANUU.

Knrouegwie cnosa: pax dcenyoka, aoviosanmmuas nep@ysuonnas mepmoxumuomepanus (AITXT), advliosanmuas cucmemuas noauxumuome-
panus (AIIXT).
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UPGRADING OF LAPAROSCOPIC INTERVENTION
OF THE PROSTATE GLAND TUMORS
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#Semey Medical University” NCJSC, Semey, the Republic of Kazakhstan;
*East Kazakhstan Regional Multi-Profile “Center of Oncology and surgery,” Oskemen, the Republic of Kazakhstan

ABSTRACT

Relevance: Laparoscopic surgery supplies many benefits due to lower postoperative sequelae. Laparoscopic radical prostatectomy
has become a first-line treatment for patients with localized prostate cancer worldwide.

The study aimed to compare outcomes after traditional laparoscopic extraperitoneal radical prostatectomy with modified laparoscopic
extraperitoneal radical prostatectomy (MLERPE).

Methods: All information about patient treatment for this historical cohort study was obtained from the “Electronic In-patient Registry” of
the Republic of Kazakhstan. The study included case records of 94 patients who underwent laparoscopic extraperitoneal radical prostatectomy
from 2017 to 2021. Of them, 45 underwent a modified laparoscopic prostatectomy, and 49 — a traditional laparoscopic prostatectomy. Data
are presented as the means y standard deviation or as frequencies and percentages. Pearson’s Chi-square was used for qualitative data. T-test
and Mann-Whitney U test were used to compare the means of the two groups. The statistical significance level was 0.05.

Results: We revealed significant differences between the laboratory parameters of both groups after surgery. The mean difference in
hemoglobin level between the two groups was 14.04, the mean difference in erythrocyte level was 0.69, the mean difference in leukocyte
level was 1.26, and the mean difference in ESR level was 2.01. All differences were statistically significant (p=0.000). We found a statistical

difference in the duration of operation and hospital stay between the two groups (p=0.000).
Conclusion: The modified laparoscopic technique avoids adverse worse outcomes such as bleeding, pneumoperitoneum, and
decreasing oxygen saturation. This technique is also beneficial in the early postoperative period for excluding peritonitis, and the late

postoperative period avoids adhesive processes.

Keywords: Prostate gland tumors, prostate cancer, laparoscopic surgery, extraperitoneal prostatectomy, clinical outcome, Kazakhstan.

Introduction: Laparoscopy is a method of examining
the peritoneal cavity and its contents by opening the ab-
dominal cavity and obtaining its image using a lighted tele-
scope. Laparoscopic surgery lowers postoperative sequelae
and is a more suitable surgical procedure than traditional
prostatectomy. In addition, better visualization of the op-
erative site improves the quality of surgery due to optical
enlargement and the maneuverability of the laparoscope,
which provides a previously unobtainable anatomical view.

Laparoscopic radical prostatectomy was first execut-
ed in 1991 by Schuessler et al. [1]. Then an initial series with
nine cases was published in 1997 [2]. However, the authors
concluded that ‘laparoscopic is not an efficacious surgical
alternative to open prostatectomy for malignancy.’ Since
then, laparoscopy has undergone many modifications. Guil-
lonneau and Vallancien described an LPR Montsouris tech-
nique that allowed surgery in less than three hours [3]. The
new decision was implemented to avoid complications as-
sociated with the transperitoneal route [4, 5]. Preperitone-
al access proposed by Raboy and colleagues [6] was used
and justified in a series of 42 cases by Bollens and co-work-
ersin 2001 [7].

Comparing laparoscopic techniques and open proce-
dures supplied more benefits for laparoscopic procedures
due to diminishing postoperative hospital stay, quick re-
turn to physical activity, and through advanced optical sys-
tems, better vision of the operative field [8]. For patients

with localized prostate cancer, laparoscopic radical pros-
tatectomy is the best treatment method [9]. Laparoscop-
ic radical prostatectomy has become a first-line treatment
for patients with localized prostate cancer worldwide.

The study aimed to compare outcomes after tradi-
tional laparoscopic extraperitoneal radical prostatectomy
with modified laparoscopic extraperitoneal radical prosta-
tectomy (MLERPE).

Materials and Methods: This historical cohort study
involved case reports of 94 patients with prostate cancer
who underwent laparoscopic extraperitoneal radical pros-
tatectomy surgery at the East Kazakhstan region multi-pro-
file Center of Oncology and Surgery in Oskemen, the Cen-
ter of Nuclear Medicine and Oncology in Semey, and the
Kazakh Institute of Oncology and Radiology in Almaty be-
tween 2017 and 2021. Of them, 45 underwent MLERPE,
and 49 patients with traditional laparoscopic extraperito-
neal radical prostatectomy (TLERPE). We compared clinical
outcomes such as blood count, duration of operation, and
hospital stay after TLERPE and MLERPE.

All information about patient treatment was obtained
from the electronic patient registry — an information sys-
tem entitled “Electronic In-patient Registry” (EIPR) that
comprises health records of all patients hospitalized at
healthcare facilities in Kazakhstan. Approval from the Eth-
ical Committee of Semey Medical University (Semey, Ka-
zakhstan) was obtained (Protocol N22, October 18, 2019).
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The MLERPE technique received patent protection in
the RK on December 31, 2021, under patent no. 35437,
“Method for preparing the operating place for extraperito-
neal endoscopic treatment tumors of the prostate gland.”

The choice of statistical criteria for data analysis depend-
ed on the type of analyzed variables. We used descriptive
statistics to analyze the data. Pearson’s Chi-square was used
for qualitative data. Data are presented as the means + stan-
dard deviation or as frequencies and percentages. If the test
statistic followed a normal distribution, we used Student'’s
T-Test to compare the means of two independent groups.

Table 1 - Patient characteristics

If the test statistic did not follow a normal distribution, we
used the Mann-Whitney U test to compare the means of
the two groups. The statistical significance was 0.05. Analy-
ses were performed using IBM SPSS Statistics for Windows,
Version 20.0 (SSMU Semey city).

By nationality, 40,4% of patients were Kazakh, 50,0%
were Russians, and other nationalities composed 9,6%.
The average age of patients was 68.7 (+3.93) years, and
most patients had the IlIB stage disease. The two groups
had no statistical difference in age or disease stage. The
main characteristics of patients are presented in Table 1.

Characteristics MLERPE TLERPE All

Age (yr.), mean (SD) 68.6 (3.97) 68.7 (3.94) 68.7 (3.94)
Nationality, n (%)
Kazakh 17 (37.8%) 21 (42.9%) 38 (40.4%)
Russian 23 (51.1%) 24 (49.0%) 47 (50.0%)
Other 5(11.1%) 4 (8.2%) 9(9.6%)
Disease stage, n (%)
1A (2.2%) 1(2.0%) 2 (2.1%)
B (2.2%) 1(2.0%) 2(2.1%)
lIA 6 (13.3%) 6 (12.2%) 12 (12.8%)
IIB 10 (22.2%) 10 (20.4%) 20 (21.3%)
A 12 (26.7%) 15 (30.6%) 27 (28.7%)
B 15 (33.3%) 16 (32.7%) 31 (33.0%)

Results:

A comparison of mean clinical parameters in two groups before and after surgery is presented in Table 2.

Table 2 - Comparison of mean clinical parameters in two groups before and after surgery

Characteristics MLERPE TLERPE p-value
Duration of operation (minutes), Me (Q1; Q3) 90.0 (90.0; 107.5) 110.0 (110.0; 120) U=272.2, Z=-6.61, p=0.000
Duration of hospital stay (day), Me (Q1; Q3) 9.0 (9.0; 10.0) 11.9(11.0; 12.0) U=55.5, Z=-8.12, p=0.000
Before surgery, the mean (SD)
Hemoglobin (g/L) 137.5(11.9) 137.7 (11.3) t=-0.067, df=92, p=0.947
Erythrocytes (10'%/L) 4.98 (0.40) 4.94 (0.52) t=0.407, df=92, p=0.685
Leukocytes (10%/L) 6.11(1.11) 6.16 (1.07) t=-0.232, df=92, p=0.817
ESR (mm/H) 12.4(3.09) 13.10(3.11) t=0.993, df=92, p=0.323
After surgery, the mean (SD)
Hemoglobin (g/L) 136.3 (10.6) 123.6 (9.6) t=6.10, df=92, p=0.000
Erythrocytes (10'%/L) 491 (0.42) 4.24(0.52) t=6.80, df=92, p=0.000
Leukocytes (10°/L) 6.16 (1.09) 7.43(1.28) t=-5.19, df=92, p=0.000
ESR (mm/H) 14.2 (3.02) 17.6 (3.16) t=-5.24, df=92, p=0.000

We found a statistical difference between the two
groups in the duration of operation (p=0.000) and length
of hospital stay (p=0.000).

There is no statistical difference in mean clinical param-
eters in both groups before surgery (Table 2). However, we
noted significant differences between clinical parameters
in the two groups after surgery.

Discussion: Laparoscopic procedures in the East Ka-
zakhstan region multi-profile “Center of Oncology and
Surgery” were launched to meet the global trend in urol-
ogy, the interests and expectations of patients from lapa-
roscopy, and the increasing importance of laparoscopy in
Kazakhstan [10].

We carried out many laparoscopic operations on patients
with prostate cancer and tried to improve this technique.
A method of upgrading this procedure was proposed by
Umurzakov in his Ph.D. thesis [10]. This surgery could be rec-

ommended for prostate gland tumors. In the known method
of laparoscopic extraperitoneal radical prostatectomy, they
create a cavity between the muscles of the anterior abdomi-
nal side and the peritoneum before surgery. In the extraperi-
toneal technique, a 2 cm insection is made along the midline
1 cm below the navel. After opening the anterior leaflet of
aponeurosis and pulling the rectus abdominal muscle back-
ward, a finger dissection is performed to access the Retzius
space. Then, a dissector balloon is pasted toward the bosom,
and up to 800 ml of gas is insufflated under visual control.
After creating the working area, the balloon dissector is re-
moved, and an optical trocar is installed. Four working tro-
cars are installed in the extraperitoneal space under the op-
tics control. Trocars 1 and 2 are installed along the pararectal
line in the space of the iliac spines, 5 mm to the right and 10
mm to the left [10]. Then, a standard prostatectomy is per-
formed following an established technique [1, 6, 11].
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However, this surgery has some restrictions. Trocars in-
stalled at 40-60% injure the peritoneum, and gas is inflated
into the abdominal space. This has adverse outcomes, such
as pressure on the diaphragm. The bladder is pressed into
the area of surgical intervention, and there is a high prob-
ability of damage to the lower abdominal and iliac vessels.
Our invention solves the problem of injuring the perito-
neum, pumping gas into the abdominal space, and injur-
ing the pelvis's vessels. This technique helps avoid adverse
outcomes such as bleeding, pneumoperitoneum, and de-
creased oxygen saturation [10].

The main difference between TLERPE and MLERPE is
the placing of working trocars. Traditionally, the balloon
dissector is withdrawn after creating the working area,
an optical trocar is installed, and four working trocars are
placed extraperitoneal under the optics control. In our
technique, the balloon dissector is withdrawn after creat-
ing the work area, and four working trocars placement is
controlled by the index finger, which palpates the lower
epigastric vessels from the inside [10].

We compare hospital outcomes of both techniques.
As is seen in tables 2 and 3, the initial data of patients in
both groups was equal. Our technique allows for avoiding
bleeding, which is indirectly evidenced by clinical results.
Our method keeps lower epigastric vessels under control
from the inside. The comparison showed a significant dif-
ference between the blood parameters of both groups.

We revealed significant differences between the labora-
tory parameters of both groups after surgery. The hemoglo-
bin level in the TLERPE group visibly decreased compared
to the MLERPE group. The mean difference in hemoglobin
level between the two groups was 14.04, which was signif-
icant (p=0.000). The erythrocyte level in the TLERPE group
decreased compared to the MLERPE group. The mean differ-
ence in erythrocyte level between the two groups was 0.69,
with a significant difference (p=0.000). The leukocyte level in
the TLERPE group visibly increased compared to the MLERPE
group. The mean difference in leukocyte level between the
two groups was 1.26, which is significant (p=0.000). ESR level
in the TLERPE group visibly increased compared to the MLER-
PE group. The mean difference in ESR level between the two
groups was 2.01. It is a significant difference (p=0.000).

The TLERPE operation took longer (Me=110.0 min)
compared to MLERPE (Me=90.0 min), with U=272.2,
Z=-6.61, p=0.000. The hospital stay in the TLERPE group
was longer (Me=11.9 min) than MLERPE (Me=9.0 min),
with U=55.5, Z=-8.12, p=0.000.

Conclusion: The placement of trocars is the main differ-
ence between traditional laparoscopic and our techniques.

The traditional laparoscopic procedure suggests four work-
ing trocars placed extraperitoneal under the optics control.
We recommend installing the four working trocars under the
control of the index finger, which palpates the lower epigas-
tric vessels from the inside. Our technique avoids adverse
worse outcomes such as bleeding, pneumoperitoneum, and
decreasing oxygen saturation. Our technique is also benefi-
cial in the early postoperative period for excluding peritonitis,
and the late postoperative period avoids adhesive processes.
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3epmmeydin makcamot — 0ocmypii 1anaApOCKONUILIK IKCMPANEPUMOHeanb0i paouKaiobl NPOCMAmMIKMOMUAOAH OMKEH HAYKACMapodzsl one-
payusoar Ketinei Homugicenepoi Heeminoipineen 1anapoCcKONUsLIbIK IKCMPAnepumoneanboi paoukanobl NPOCMamaKMOMUIMEH CalblCmulpy 000bL.

Aoicmepi: byn mapuxu kocopmmuix 3epmmeyze HaAyKAcmapobin emoey mypaivl bapivik aknapam "CmayuoHapivl HAyKacmapobll 1eKmpoH-
OvlK mipkeniminen" anvinovl . 3epmmeyee 2017-2021 scornoap apanvi2blnoa 1anapoCKoOnUsIbIK NepumoHediboi paouKaiobl npoCcmamaKmomMusioan
omxken 94 nayuenmmiy MeOUYUHATLIK aypy mapuxel eneizinoi. Onvly iwinde 45 nayuenm mooudurayusianean 1anapockonusiblk npoCcmamKmo-
Musimern emoenoi, 49 nayuenm 0scmypii 1anapoCKONUAIbIK, NPOCMAMIKMOMUIMEH emOendi. [Jepekmep opmawia MoHOep, CIMaHOapmmsl ayblmKy
Hemece dicuinikmep men naiivizoap mypinoe ycoinwiiean. Cananvl oepekmep ywiin IHupconnwviy Xu-keaopamol Ko10anwliowl. Exi mon apacwin canvic-
mulpy yuiin cmyoenmmiy t kpumeputii, Mann-Yumnudiy U kpumepuiii Kondanwiiobl. Manwiz0eiisikmely cmamucmuxansi oeneeiti 0,05 601061

Homuoicenepi: Onepayusoan ketiinei exi monmaeol 3epmxanaiblk, KOpCemkiumepoiy opmaia MoHoepi CmamucmuKaibl Maybl30bl AiublpMaulbl-
JbIKKA ue 6010vl. Exi mon apacvinoazbl 2emoenobunHiy opmawia ausipmausiaviest 14,04 60n0el, spumpoyummepoiy opmawia avvipmautvliviasi 0,69
601061, AK KaH KIEMKALapbiHbly, opmawa atsipmautsliviest 1,26 6onel, DT)K opmawa atiipmawsiivizer 2,01 6010vl, Bapivlk aibipmauisbliblkmap
cmamucmukansiy maywizowt 6010ul (p=0,000). Exi mon apaceinoa onepayus y3aKmblablHbIH HCOHE AYPYXAHAOd 601yObiH CIAMUCIUKAIBbIK MAHbI30b]
atiipmauusiaviest anbikmanowt (p=0,000).

Kopoimuvinowi: Ixcmpanepumoneansoi 1anapockonusmbly o32epmineer 90iCi Kan Kemy, NHeeMONepUnoHeyM JcoHe OMme2iniy azaiobl Cuskmol
JHCARBIMCBI3 ACKbIHYIAPObL DON0BIpMAYea KomeKkmeceoi. biz0iy mexHuKamvl3 COMbIMEH KAMap nepumonum CUsIKmsl Onepayusioan Keiinei epme ackbi-
HYIapObl 6ONOLIPMALOb HCOHE ONePAYUSOaH Kellinei KezeHoe adze3usiibl 6010bIpMAatiobl

Tyitinoi co30ep: Kyvix acmoi 6e3iniy icikmepi, Kyblk acmol 6e3iHiy Kamepii iciel, 1anapocKonusiblK Xupypeust, nepumoHeaiboi emec npoCcmamakK-
momus, KIUHUKanulK Homudicerep, Kasaxcman.
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Lenv uccnedosanusn — cpasHenue nOCIONEPAYUOHHBIX UCXO008 Y NAYUEHINOE NEPEHECUUUX MPAOUYUOHHYIO TANAPOCKONUYECKYIO dKempane-
PUMOHEATILHYIO PAOUKANLHYIO NPOCMAMIKIMOMUIO C YCOGEPULEHCTNBOBAHNOU IANAPOCKONUYECKOU IKCMPANEePUMoHeanibholl paouKkaibHou npo-
cmamaKmomuel.

Memoowi: Bcsi unghopmayus o revenuu nayueHmos 015 OGHHO20 UCMOPUYECKO20 KO2OPIMHO20 UCCIe008aHUs DbLIA U36TeYeHd U3 « DIeKmpOoH-
HO20 pe2ucmpa cCmayuoHapHwlx 6oabHbIX». B uccredosanue 6vinu exnouenst ucmopuu 6oxesnu 94 nayuenmos, nepeHecuux 1anapockonu4ecKylo
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ABSTRACT

Relevance: Rhabdomyosarcoma is extremely rare in practice. Clinical manifestations of rhabdomyosarcoma are diverse, which
complicates the timely diagnosis of diseases of this group. The use of modern diagnostic methods in the complex will allow for accurate
diagnosing and choosing proper treatment tactics.

The study aimed to evaluate the informativeness of various research methods in diagnosing alveolar rhabdomyosarcoma.

Methods: The article describes a clinical case of a male patient with the diagnosis: “Alveolar rhabdomyosarcoma with metastasis
of the lungs, pleura, peripheral, subclavian, inguinal lymph nodes, pelvis, bone marrow” presented as a lymphoproliferative disease,
diagnosed at the medical center of Marat Ospanov State Medical University (Aktobe, Kazakhstan).

Results: The immunohistochemistry results “The histological structure of the tumor and its immunophenotype correspond to
alveolar rhabdomyosarcoma. The immunophenotype of the bone marrow sample: CD45neg-CD56+CD7+CD2+CD3+CD38+CD34-
did not exclude a solid tumor.

Conclusion: This clinical case aroused great interest in our medical institution due to its rarity, thereby revealing difficulties in
diagnosing a patient with multiple life-threatening tumor lesions. The clinical case again proves that alveolar rhabdomyosarcoma is
characterized by an extremely aggressive course and an unfavorable prognosis. A long and accurate examination, including IHC, flow
cytofluorometry, and morphological studies, was required to verify the diagnosis. These results should be considered in the differential

diagnosis of neuroblastoma and rhabdomyosarcoma.

Keywords: clinical case, rhabdomyosarcoma, flow cytofluorimetry, immunohistochemistry.

Introduction: Early cancer diagnostics is the key to ad-
equate management of patients and improvement and
outcome of the disease. Soft tissue sarcoma accounts for
about 7% of cancers in children and 1% in adults [1]. Ad-
vances in molecular biology and genetics have also made
it possible to better understand the pathogenesis of rhab-
domyosarcoma. These approaches continue to provide a
platform to improve diagnostics, disease classification, pa-
tient risk stratification, and management strategies. Al-
though rare, rhabdomyosarcoma is a relatively common
form of childhood cancer and is the most common soft
tissue sarcoma in children. The overall incidence of rhab-
domyosarcoma is approximately 4.5 patients per million
people <20 years of age. In the United States, rhabdomyo-
sarcoma is approximately 350 new cases per year. Based
on data from the Surveillance, Epidemiology, and End Re-
sults (SEER) program, rhabdomyosarcoma’s incidence var-
ies by age and histology [2]. This article describes the im-
munophenotyping of the bone marrow by flow cytometry
with the verification of the rhabdomyosarcoma diagnosis
by immunohistochemistry (IHC).

Despite the advances in understanding this dis-
ease’s biology, few clinical studies are specific to rhab-
domyosarcoma. Therefore, several important ques-
tions remain unanswered regarding how and what

diagnostic method to use to verify the rhabdomyosar-
coma diagnosis.

This study aimed to evaluate the informativeness of
various research methods in diagnosing alveolar rhabdo-
myosarcoma.

Materials and methods: The article presents a descrip-
tion of a clinical case of alveolar rhabdomyosarcoma with
metastasis of the lungs, pleura, peripheral, subclavian, in-
guinal lymph nodes, small pelvis, bone marrow, presented
as a lymphoproliferative disease, diagnosed at the Medical
Center of West Kazakhstan Marat Ospanov Medical Uni-
versity (Aktobe, Kazakhstan).

Clinical case:

Patient information: Patient O., born in 2003, was ad-
mitted to the Department of Hematology of the Medical
Center of West Kazakhstan Marat Ospanov Medical Uni-
versity with the suspected lymphoproliferative disease,
acute leukemia.

Clinical data: Based on the anamnesis vitae, it is known
that the debut of the disease took place in August 2022,
after hypothermia of contact with cold water. The patient
addressed a physician at the place of residence and was
administered treatment but could not name the drugs or
provide an extract from medical records. After treatment,
there was no improvement, and myalgia increased, as well
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as weakness in the upper limbs joined. Then a rheumatol-
ogist examined the patient, and a preliminary diagnosis
was made: “Paraneoplastic inflammatory myopathy with
a high degree of activity, damage to the reticuloendothe-
lial system (lymphadenopathy of the para-aortic and ex-
ternal inguinal and cervical lymph nodes), retroperitoneal
lymphoma, hepatosplenomegaly. Exclude blood disease
(lymphoproliferative disease, leukemia).”

Anamnesis vitae: The patient grew and developed ac-
cording to age and gender.

Objective data: The general condition of moderate se-
verity due to the activity of the autoimmune process. Pe-
ripheral lymph nodes: an enlarged anterior cervical lymph
node on the left, 3.5x3.0 cm in size, painless. Palpation:
Pain in the inguinal region, enlarged lymph nodes on both
sides. Body temperature: 36.8-37.0°C. There is no visible
pathology from the side of the osteoarticular system, but
the patient moves with difficulty due to severe myalgia.
There are no swollen joints. Movement in the peripheral
joints in complete, moderate pain in the knee joints. Pal-

pation: pain in the lower and upper extremities’ muscles
on both sides.

Diagnostics:

Complete blood count, September 2022: leukocytes -
12.6x101\9/L, hemoglobin - 65 g/L, platelets -31x10/9/L,

Biochemical blood test, September 2022: creatinine -
401 umol/L, urea — 18.2 mmol/L, ALT - 9.4 U/L, AST - 38.4
U/L, total bilirubin - 6.8 pmol/L, total protein — 48 g/L.

Myelography, bone marrow immunophenotyping
(IPT), and lymph node IHC were performed to exclude he-
moblastosis, given the preliminary diagnosis of lymphop-
roliferative disease and acute leukemia.

Myelogram, September (2022). Bone marrow is cellular,
predominantly represented by cells of the lymphoid lin-
eage. The remaining hematopoietic lineage is depressed.
Megakaryocytes were not found. Blast cells in the blood
(bone marrow) - 60.5%. Conclusion: Acute lymphoblastic
leukemia (ALL) (Figure 1).

The rhabdomyosarcoma cells were mistaken for blast
cells, and ALL was diagnosed accordingly.

Figure 1 — Myelogram. Picture of acute lymphoblastic leukemia
in patient O., 20 years old
(Olympus microscope, Olympus Corporation, Japan)

To identify the immunophenotype, we used the fol-
lowing:

Screening (verification) panel: CD45 KrO/ CD3 PB/ CD2
FITC /CD56 PE /CD19 ECD/ CD5 PC5.5/ CD34 PC7/ CD8
APC/ CD38 APC-A700.

All monoclonal antibodies available at the laboratory
were added to the panel to clarify the immunophenotype
of the CD45 neg CD56+ population and exclude neoplasia
from mature lymphocytes.

IPT  of bone marrow cells, September 2022:
CD45neg (CD56+, the resulting immunophenotype
CD45neg-CD56+CD7+CD2+CD3+CD38+CD34- did not
exclude a solid tumor (Figure 2).

The bone marrow trepanobiopsy histopathologi-
cal preparations were sent for review at the UNIM ref-
erence laboratory (Moscow, RF). The conclusion was,
“The morphological picture in the bone marrow and the

identified immunophenotype characterize the metasta-
sis of alveolar rhabdomyosarcoma (cranial-nasopharyn-
geal localization?). Data in favor of a tumor of a hema-
tolymphoid nature, including acute leukemia, were not
found”.

The histological preparations were revised at the
UNIM reference laboratory. The material from the lymph
node from the inguinal region underwent an IHC study at
the pathoanatomical laboratory of the Medical Center of
West Kazakhstan Marat Ospanov Medical University. The
conclusion was, “The histological structure of the tumor
and its immunophenotype are consistent with alveolar
rhabdomyosarcoma. ICD-10:C80.0 ICD-O: 8920/3; Alveo-
lar rhabdomyosarcoma; ALVEOLAR RHABDOMYOSARCO-
MA; C809; UNKNOWN; considering the above data, a ma-
lignant process of a hematopoietic nature was excluded”
(Figures 3, 4).
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Figure 2 - Histogram of patient O., 20 years old, with a diagnosis of alveolar
rhabdomyosarcoma:
A - CD45neg-, B- CD56+, C - CD34-, D - CD56+CD2+ (performed on Navios 10/3 flow
cytometer, Beckman Coulter, USA)

Figure 3 — Alveolar structures of the lymph node in alveolar rhabdomyosarcoma
(analysis was performed on a digital slice scanner MAGSCANER KF-PRO-120, China)

Figure 4 - CD56 (dot-like staining in part of the cells of the lymph node)
in alveolar rhabdomyosarcoma (analysis was performed on a digital slice scanner
MAGSCANER KF-PRO-120, China)
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Treatment: The treatment was symptomatic and in-
cluded blood transfusion therapy, sodium chloride, to-
rasemide, metronidazole, levofloxacin, Mycosan, fluco-
nazole orally, analgesic mixture, ketoprofen, tramadol,
ursodeoxycholic acid, aminocaproic acid, etamsylate,
tranexamic acid, metoclopramide, and furosemide.

Against the background of symptomatic treatment, the
effect was minimal. It was due to the severity of the pa-
tient’s condition upon admission and generalized dam-
age by tumor cells to all vital tissues, organs, and systems
which led to death.

Figure 5 shows the timeline of this clinical case.

frequent urination

Patient O., 2003: claims for muscle pain, weakness,

The patient was admitted to Aktobe Medical Center due
to high autoimmune activity of the disease

Instrumental diagnostics: CT, MRI, ultrasound investigation

Lymph node biopsy, bone marrow immune phenotyping, admission
to the West Kazakhstan Marat Ospanov Medical University Medical Center

Immune phenotyping: neoplasia from mature lymphocytes excluded

The council of physicians decided on the patient's transfer
to "National Research Oncology Center" LLP for cancer diagnosing

Final diagnosis established:

ICD-10:C80.0 ICD-0O: 8920/3; alveolar rhabdomyosarcoma;
ALVEOLARRHABDOMYOSARCOMA; C809; UNKNOWN

Symptomatic treatment

Figure 5 - Timeline of the clinical case of alveolar rhabdomyosarcoma in patient O., 20 years

Discussion: Patients with rhabdomyosarcoma have
a poor prognosis. Detecting rhabdomyosarcoma tumor
cells in the bone marrow is essential for clinical staging
and risk assessment. In the presented clinical case, the
histological and IHC opinion was made after comparing
with the conclusion of the reference laboratory in Mos-
cow. However, according to the conclusion of the my-
elogram, ALL was diagnosed, which made differential
diagnosis extremely difficult. Simultaneous manifesta-
tion of a solid tumor was also not excluded.

Currently, leukemia/lymphoma and other hematopoietic
malignancies’ diagnosing relies mainly on immunophenotyp-
ing results [1, 2], in addition to cytomorphological/histopatho-
logical and molecular data [3, 4]. In contrast, the definitive di-
agnosis of non-hematopoietic (solid) tumors is based on
histopathological examination of tissue samples followed by
IHC staining for relatively broad panels of markers and further
molecular studies in specific diagnostic tumor subtypes [5].
This approach, used for diagnostic screening of solid tumors

in general, is time-consuming, resulting in a delay in the final
diagnosis in a significant proportion of patients [1-4].
Multiparametric flow cytometry (MFC) is a key meth-
od for the immunophenotypic diagnosis of acute leukemia
and chronic lymphoproliferative diseases. MFC can simul-
taneously assess several tumor cells [6]. Nevertheless, MFC
is not part of routine diagnostics of solid tumors [4-6]. It is
mainly due to the need to obtain (fresh) suspensions of in-
dividual cells and that, unlike IHC, MFC does not provide in-
formation on the structure and location of tumor cells in tis-
sues [7]. Therefore, early studies on the use of MFC in solid
tumors mainly focused on detecting disseminated disease
in the bone marrow [8, 9]. Those studies revealed different
antigen expression profiles among metastatic non-hema-
topoietic bone marrow tumor cells. Some profiles are close-
ly associated (or even specific) with some diagnostic sub-
types of solid tumors [10]. For example, the expression of
CD90*, CD56%, and CD57~* in the absence of CD45 is most
often observed in rhabdomyosarcoma tumor cells [11].
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A single combination of antibodies has been developed
and validated for rapid and accurate diagnostic screening,
targeting, and classification of solid tumors in children and
adolescents. In addition, monoclonal antibodies can be
used as an additional tool to conventional histopathology
for diagnosing and classifying childhood cancer [12].

Further multicentre validation of the Solid Tumor Ori-
entation Tube (STOT) classification of solid tumors is ongo-
ing in the EuroFlow consortium, with particular attention
to the detection of blast cells and other rare non-hemato-
poietic tumor types [9]. This clinical case demonstrates the
difficulties in diagnosing patients with multiple life-threat-
ening tumor lesions. The need to develop molecular genet-
ic studies and expand the range of diagnostic capabilities
of flow cytometry is an integral part of treating oncohema-
tological diseases [13, 14].

Conclusion: This clinical case aroused great interest
among the specialists of our medical institution due to its rar-
ity. It revealed difficulties in diagnosing an early-age patient
with multiple life-threatening tumor lesions. An extremely
aggressive course and an unfavorable prognosis of alveolar
rhabdomyosarcoma have been proven again. Verifying this
diagnosis required a long and comprehensive examination,
including IHC, flow cytometry, and morphological studies.
The results should be considered in the differential diagnos-
tics of neuroblastoma and rhabdomyosarcoma.
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AJIBBEOJISIPJIBI PABJOMHUOCAPKOMAHBI IMATHOCTUKAJIAY SICTEPIHIH MAHBI3HBI:
KJIMHUKAJIBIK KAFJIAN

K.B. Bakmuikynosa', C.C. Kypmanzanuesa', B.A. Toiimanosa', A.B. JKymawesa', I A. Kyamoesa'

'KeAK «Mapat OcnaHoB aTbiHaarbl bateic KasakctaH MeguumHa yHusepeuTeTiy, AkTtebe, KasakctaH Pecnybnmkack

Ozexminici: Paboomuocapkoma ic scysinoe eme cupek kezoeceoi. Pab0oMUuocapkomanbiy KIUHUKATLIK KepiHicmepl apmypii, 6y 0Cbl mOnmvly ay-
DPVIAPbIH YAKMbLIbL OUACHOCIUKANAYObL KUbIHOamMaobl. Keuienoe OuaeHOCMUKaHbIH 3aManayi 90icmepin Konoany 0ol OUASHO32A HCOHE 0OaH dpi eMmoey

MAKMUKACHIHA KOJl HCEMKi3yee MyMKIHOIK Oepeo.

3epmmeyoin marcamul — anbeeonAPILL PAOOOMUOCAPKOMAHBL OUACHOCIUKANAYOA2bl OPMYPIL 3epmmey d0iCmepiHily aknapammolivlebli 6azanay.

Aoicmepi: makanada Mapam Ocnanos amwinoazbl KMY meouyunansix opmanvizeinoa (Axmebe, Kazaxcmar) ouaznos Kouwli2ar aumgonponughepa-
muemi aypy peminoe yColHolIamolH "oKkne, nespa, nepugepusiivbik, CyorIasusIbIK, wan aumea myuinoepi, Kiui dcambac, cytiek kemieiniy memacmaszol 6ap
anvseonapabl paboomuocapkoma” OuazHo3bl Kotiblizan Ep nayuenmmiy KIuHUKATbIK H#ca20atibl CUNAmMmAn2aH.
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Homuoicenepi: Uvmynoaucmoxumusiea cotikec: "icikmity 2UCIONOUSIBIK KYPOUIBIMbI HCOHE OHbLH UMMYHODEHOMUNT Alb8EOIAPIIbl PAOOOMUOCAPKOMA2A
cotikec Keneol.

Cyutex kemiei yreiciniy ummyrnopenomuni: Cd45neg-CD56+CD7+CD2+CD3+CD38+CD34-kammul icikmi J4COKKA bleapmaobl.

Kopotmotnowr: by knunukanvix scazoail 6i30iH MeOUYUHATbIK MeKeMeoe CUpeK Ke30eceminoieiHe OQLIaHbICHbL YIIKEH Kbl3bI2VUUbLIbIK NYO0bIPObL HCOHE
OChLIALILUA KONME2EH OMip2e KAYin MmOoHOIpemiH iCik 3aKbIMOAHYbL 6ap HAYKACHbL OUACHOCMUKANAYOa2bl KUbIHOBIKIMAPObL AHbIKMAObL. KuHUKAbIK Jcaz0atl
anbBeONIAPILL PADOOMUOCAPKOMAHBIH OIMe AZPecCUsmi azbIMMEH HCOHe KONAUCHI3 OONHCAMMEH CUNammAnamvIHbIH mazbl Oip pem donenoeliol. [uazHo30bl
mexcepy ywin IGH, azvinowt yumogyopumempust dcoHe MOPHOI0UATLIK 3epmmeyiepoi Koca, Y3aK JcoHe 0ol meKcepy Kadicem 00106l AlbiHean Homudice-
Jep HeupooIacmoma MeH pabooMuUocapromansiy, Ouggeperyuanobl OUAZHOCMUKACBIHOA eCKEPIYI Kepex.

Tyiinoi co30ep: KiuHUKAIbIK dHeazoatl, pabooMUOCAPKOMA, A2bIHObL YUMOpILYOPUMEMPUSL, UMMYHOSUCTIOXUMUSL.

AHHOTANMUSA

HEHHOCTHh METOJIOB JIUATHOCTUKH AJIBBEOJISIPHON PABIOMHUOCAPKOMBI:
KJIUHUYECKHUM COYUYAN

K.B. Bakmuxkynosa', C.C. Kypmanzanuesa', B.A. Toiimanosa', A.B. ZKymawesa', I A. Kyamosa'
'HAO «3anapHo-KasaxcTaHckuii MeauumMHcKui yHuBepenTeT umer Mapata Ocnaqosay, Akto6e, Pecnybnnka Kasaxcra

Axkmyansnocmy: Paboomuocapkoma na npaxmuxe scmpedaemcs Kpaiine peoko. Knunuueckue npossieHusi paboomuocapkombl MHO2000pa3Hbl,
umo 3ampyoHsem C80e8PEMEHHYI0 OUASHOCMUKY 3a001e8anuil 0anHoU epynnbl. Ucnonb3068anue co8pementbix Menooos OUaeHOCMUKU 8 KOMNIEKce
Nn0360aUM 00OUMbC NOCMAHOBKU MOYHO20 OUACHO3A U 8bIO0PA KOPPEKMHOU MAKMUKU JeYeHus.

Lens uccnedosanusn — oyenums UHHOPMAMUBHOCb PAZTULHBIX MEMOO08 UCCIEO08AHUS 8 OUACHOCTNUKE ANbBEOIAPHOU PAOOOMUOCAPKOMBL.

Memoowi: B cmamve onucan Kniunudeckull Ciydai nayueHma Myx*#ccKo2o nojid ¢ aib8eoispHOll pab0OMUOCAPKOMOLU ¢ Memacmasom Jeckux,
nIespbl, nepupeputeckux, NOOKIOUUIHbIX, NAX0BLIX TUMPOY3N06, MANO20 MA3A, KOCHHO20 MO32d, NPE3EHMUPYeMOll KaK Tumponponugpepamugroe
3ab01e8anue u OUA2HOCMUPOBAHHOU 6 Meouyunckom yenmpe 3KMY umenu Mapama Ocnanosa (Akmobe, Kazaxcman).

Pesynomamur: Ilo Oannvim ummynocucmoxumuu: «lucmonocuveckas cmpykmypa ONYXOMu U ee UMMYHOpeHomun coomeemcmeyion
anveeoasApHol paboomuocaprome.

HmmyHnogpenomun obpasya xocmuozo mosea: CD45neg-CD56+CD7+CD2+CD3+CD38+CD34- e uckarouan conuonyo onyxois.

3aknouenue: [lannviil KIUHUYECKUI CIYYAl 861364 8 HAUUEM MEOUYUHCKOM YUPEHCOCHUU OZPOMHBII UHMEPEC 8 CE:A3U CO C80ell peOKOCMbIO U
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EVALUATION OF KIDNEY FUNCTION
IN AN ELDERLY PATIENT WITH ACUTE
MYELOBLASTIC LEUKEMIA AFTER HEMATOPOIETIC
STEM CELL TRANSPLANTATION:
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ABSTRACT

Relevance: Kidney functions in treating acute myeloblastic leukemia (AML) undergo serious effects, especially in elderly patients.
Chemotherapeutic drugs used to prepare for hematopoietic stem cell transplantation (HSCT) inevitably affect elderly patients’ kidney
function. Moreover, involutive changes in the kidneys can physiologically decrease kidney function.

The study aimed to evaluate kidney function in an elderly patient with AML after HSCT.

Methods: The article describes a clinical case of AML in an elderly patient who underwent allogeneic HSCT.

Results: We analyzed the dynamics of the functional state from the moment of registration of AML to +100 days after HSCT. During
the entire follow-up period, we did not detect any renal dysfunction in the elderly patient. Despite the HSCT and the effects of nephrotoxic
drugs in an elderly patient + 100 days after HSCT, kidney function was preserved.

Conclusion: The described case highlights the importance of maintaining renal function in elderly patients after HSCT and long-term

renal monitoring.

Keywords: hematopoietic stem cell transplantation (HSCT), bone marrow transplantation, acute myeloblastic leukemia (AML), renal
failure, case report, glomerular filtration rate, complications, elderly patients.

Introduction: Currently, the treatment of elderly pa-
tients with acute myeloblastic leukemia (AML) is decided
individually depending on the risk-benefit ratio, and the
choice of treatment varies from hematopoietic stem cell
transplantation (HSCT) to palliative therapy [1, 2]. At the
same time, preserving kidney function in elderly patients
treated for AML is crucial [3, 4]. Chemotherapeutic drugs
used to prepare for hematopoietic stem cell transplanta-
tion (HSCT) inevitably affect elderly patients’ kidney func-
tion [5-7]. Meanwhile, involutive changes in the kidneys
and changes in hemodynamics in elderly patients could
physiologically decrease renal function [8-10]. Particular
attention among the elderly with AML is required by pa-
tients with concomitant chronic diseases, which in many
cases determine the treatment tactics of an elderly pa-
tient. According to worldwide data, there is scant informa-
tion about the state of the kidneys in elderly patients with
AML in HSCT conditions.

The study aimed to evaluate kidney function in an el-
derly patient with AML after HSCT.

Materials and Methods: The article describes a clinical
case of AML in an elderly patient who underwent alloge-
neic HSCT (Allo HSCT).

Patient Information: Patient N, 60 years old, applied to
the National Scientific Center of Oncology (Astana, Kazakh-

stan) complaining of breath shortness and decreased exer-
cise tolerance. She was diagnosed with AML (M4, high-risk
group) after cytological examination of blood and bone
marrow, cytochemical examination of blast cells, immuno-
phenotyping on a flow cytofluorimeter, standard cytoge-
netic examination, molecular genetic examination by FISH
and the cerebrospinal fluid analysis (Table 1).

Table 1 - Characteristics of the patient with AML

Parameter Value
Gender Female
Age 60 years
Nationality Slavic
AML FAB-classification: M4, a high-risk group
Myelogram Blast cells 56%

Immunophenotyping CD45dim40,0%,

CD45moderate
Cytogenetic study No mutation identified
Molecular genetic research No t(9;22)(q34;,q11)

by FISH method translocation detected

Clinical parameters: The patient was registered for chron-
ic viral hepatitis B and chronic cholecystitis. The outpatient
medical card reported normal blood pressure levels. The pa-
tient’s general condition was of moderate severity due to the
underlying disease. Clinical symptoms from the vital organs
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were not observed. Organs of urination: The kidney area was
not visually altered. Urination was independent; the urine
was yellow. The diuresis was adequate, 1.8-2.2 liters per day.

Diagnostics: The patient underwent cytological stud-
ies of blood and bone marrow, cytochemical examination
of blast cells, immunophenotyping on a flow cytofluorim-
eter, standard cytogenetic examination, and molecular ge-
netic examination by the FISH method.

In order to assess the renal functions of the patient,
general clinical laboratory and instrumental methods of
examination were carried out.

Treatment: The patient’s treatment included induction
courses of chemotherapy according to the 7+3 DNR 60mg/m?
scheme. Bone marrow remission was not achieved in the first
course of treatment. However, it was achieved after 21 days
of the second course with 1.5% blast cells in the control my-
elogram. Subsequently, the patient underwent consolidating
chemotherapy courses: 7+3 Ida12 mg/m?, three courses with
Azacitidine, two courses of IDAC, and the supporting course
of 5+CF. During the treatment, the myelogram showed 1.5 to
2.4% of blast cells in the blood.

Further, in May 2022, the patient underwent Allo HSCT
from a 100% compatible relative donor (sister). The con-
ditioning regimen included Busulfan 232 mg per os from
-5D to -3D and Fludarabine IV 45 mg/day from -7D to
-2D. After the conditioning, the patient received 380 ml
of suspended hematopoietic stem cells, amounting to
5.5 million CD34/kg. The initial preventive treatment of
graft-versus-host disease (GvHD) was carried out using cy-
clophosphane at 50 mg/kg from +3D to +5D and tacrolim-
us at 1.7 mg/day. Complications after Allo HSCT included
febrile neutropenia and invasive pulmonary aspergillosis.
These complications required additional antiviral, antibac-
terial, and antifungal therapy. On Day 16 after Allo HSCT,
the patient developed neutrophilic engraftment; the leu-
kocyte level was above 1x10/9L. After Day 13, her platelet
count exceeded 20x10e9/L. According to the examination
+100 days after HSCT, the bone marrow remission (myelo-
gram-blasts of 2% per 500 cells) and complete donor chi-
merism (100%) were preserved.

The patient examinations +100 days after Allo HSCT re-
vealed no pronounced changes in kidney function (Table 2).

Table 2 - Timeline of laboratory parameters of an elderly patient before and after HSCT

Parameter / Timing Before HSCT 10 d:%/é_?fter 18 d:%/é_la]fter 30 d:%/é_quter 90 d:%/é_la]fter 100 Icia;‘ycs_l_after
Total protein, g/L 56.7 63.8 53.1 57.5 63.4 72.6
Albumin, g/L 30.1 36.7 29.3 34.3 31.2 42.1
Uric acid, umol/L 280 242 150 386 423 607
Alkaline phosphatase, units/L 66 92 48 61 73 111
Urea, mmol/L 24 29 1.5 5.0 5.9 7.5
Creatinine, mkmol/L 724 73.3 78.6 74.5 95.7 94.6
GFR, ml/min/1,73 m? 78 77 71 75 56 57

During the observation period, the excretory function
of the kidneys in the studied patient was preserved. During
the examination, no pathological changes were detected
in the urinary sediment, and the daily diuresis was with-
in 2200 ml.

Ultrasound diagnostics revealed no significant
changes in kidney size or parenchymal thickness before
and after HSCT. Kidney computed tomography also re-
vealed no changes in kidney size before or after HSCT
(Figures 1).

A

Figure 1 - CT of kidney and kidney vessels in a patient with AML before (A) and after (B) Allo HSCT

An ultrasonic Doppler examination showed no de-
crease in blood flow of the renal vessels. Considering the
duration of immunosuppressive therapy (+100 days) and

no signs of GvHD, Prograf was continued at a reduced
dose of 0.5 mg per day for one month and canceled af-
terward.
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Discussion: According to the results of the con-
ducted studies, the survival rate in elderly patients
with acute leukemia has an unfavorable prognosis[11].
Meanwhile, the authors believe that the outcome of
treatment in elderly patients depends not only on the
disease but also on medical care, including active and
supportive therapy.

In addition, it is now known that there is a high mortal-
ity rate of patients with acute leukemia worldwide, espe-
cially the elderly, who are increasingly less likely to under-
go HSCT. At the same time, according to recent studies, it
is known that a decrease in kidney function is associated
with mortality in HSCT recipients.

In the presented study, we regularly monitored the pa-
tient's kidney function from the moment of registration to
+100 days after HSCT. The studied patient did not have a
period of exacerbation of concomitant diseases, and the
patient did not have serious complications after HSCT,
such as GVHD, which could also affect kidney function.

We believe preserved kidney function is key for long-
term remission and survival of elderly patients after HSCT.
Hopefully, our clinical case could help practitioners treat el-
derly patients with acute leukemia, especially in Kazakhstan,
and expand the indications for HSCT. At the same time, we
believe that more extensive studies are needed to obtain a
more detailed report on the functional state of the kidneys
in elderly recipients of HSCT. Based on this case, we want to
emphasize the importance of monitoring kidney function
and management tactics of elderly HSCT recipients, which
in turn may affect the survival of elderly patients.

Conclusion: In our study, we presented the case of an
elderly patient with AML who underwent HSCT. Despite
long nephrotoxic chemotherapy, antifungal and antivi-
ral therapy, kidney function in an elderly patient was pre-
served for +100 days after HSCT. The results of our clini-
cal case reflect the importance of assessing the functional

state of the kidneys in elderly patients with AML before
and after HSCT to determine early renal dysfunction and
long-term monitoring.
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AHJIATIIA

TEMONODTHUKAJIBIK JIH )KACYIIAJIAPBIH TPAHCILIAHTALUSIJIAY IAH KEWMIH
"KEJIEJI MUEJIOBJIACTUKAJIBIK JIEHKEMUSIMEH AYBIPATBIH ETJIE 5KACTAFBI
HAYKACTBIH BYHPEK KbI3METIH BAFAJIAY:

KJUHUKAJIBIK YKAFJIA

A.0. Mypsaxmemosa', A.M. Meiipamosa', A.A. Hcunvoaesa', b.b. Aooaxuna', E.T. Ompanuna', b.A. Aiinaéexosa'?

!«AcTaHa MeauumHa yHusepeuTeTi» KEAK, ActaHa, KasakctaH Pecnybnmkacti;
2¥NTTbIK FbInbIMI OHKONOTMSNbIK OpTanbiky XKLUC, ActaHa, KasakcTaH PecnyGnukach

O3exminizi: drceden MUCI0OIACMUKAILIK JeUK030bL emOeyoeei Oylipex Kbizmemi, ocipece e20e Jcacmazbl HAyKACmapoa ayblp ocepae Yulblpatiooi.
E20e orcacmasvl nayuenmmepoi 6ipkamap xumuomepanusnslk npenapammapost Konoana omuipsin, I JPKT-ce oativinoay cesciz oylipex ¢yHkyus-
CbIHA Yol dcep emedi, CoHbLMeH Kamap OytipeKkmezi UHGOMOYUAIbIK 032epicmep OYUpeK Kbismemin Qu3uono2usIblK mypeblOaH MoMeHOemyi MyMKiH.

3epmmeyoin maxcamor — [ JPDKT-men keilinei sceden MuenodIacmukanbik JelKeMUusiMer ayblpambiH e20e #eacmazbl HAYKACmbly Oyupex Kolame-

min bazanay 60106.

Aoicmepi: 6i3 annoeendi IJPKT scypeizineen siceden mMuenoOIacmukanbli JeUKeMUsMer ayblpambvli e20e #cacmazbl HAYKACMbIY KIUHUKATbIK

2Hca20atibI YCUIHOBIK,.

Homusicenepi: 6i3 e20e srcacmazsbl HAYKacmoiy dHceden Muerodiacmukanslk seikemus mipkenzen commern oacman I JDKT-0en reiiin +100 kyHee
oetlinei hyHKYUOHANObIK HCAROATbIHbIY OUHAMUKACHIH MAandaoblk. Bakwiiay keseninde 0i3 e2oe scacmazvl HAYKAcma OyUpex aypyiapoli aHblKmazan
arcoxnwlz. Eeoe orcacmazol naykacma IJDKT owcone Heghpomorcukanvix npenapammapowiy ocepire kapamacman, 1JDKT keiin + 100 kyn, 6yipex

KbizMemi cakmanobl.

Kopovimuinovi: oyn sicazoaii ecoe scacmazvl emoenywinepoe I JPKT-Oan keilin Oyupex Kblsmemin cakmayobly HcoHe OYupex KblsMemin y3axK ya-

Kblm OAKbLIAYObLY MAHBIZObLIbIZLIH KOPCEMeOi.

Tyiiinoi co30ep: 2emonoIMuKanblK Oiy ACACYWANAPbIH MPAHCRIAHMAYUATAY, CYUeK KeMi2iH MPAHCRAAHMAYUANAY, Jceden MUel00IACIUKATbIK,
Jeetikemust, OYUpex HCemKIiniKciz0iel, KIUHUKAABLK HCA20AH, WYMAKMbLK CY3ILY JCLLIOAMObL2bL, ACKLIHYIAP, €20e JCACmazbl HAYKACmap.
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AHHOTANUS

OLIEHKA ®YHKIHMN MOYEK Y MOKHUJIOI'O MAIIMEHTA C OCTPBIM MUEJIOBJIACTHBIM
JJEMKO30M ITOCJIE TPAHCINVIAHTAIIMY TEMOIIOTHYECKHUX CTBOJIOBBIX KJIETOK:
KJIMHUYECKUU CJOYYAN

A.O. Mypsaxmemosa', A.M. Meiipamosa', A.A. Hcunvoaesa', b.b. Aooaxuna', E.T. Ompanuna', b.A. Aiinaéexosa'?

'HAO «MegmumHckuit yHuBepcuTeT ActaHay, ActaHa, KasaxcraH,
TOO «HaumoHanbHbIl Hay4HbIA OHKONMOTMYECKIA LIEHTPY, AcTaHa, KasaxctaH

Axmyansnocmy: Oynkyuu nouex npu ieYeHuy ocmpoz2o MueiodIACmHo20 JelKo3a N008epeaiomces cepbe3HblM 6030elCmUsIM, 0CODEHHO y
nooicunvix nayuenmog. Iloocomosxa noxcunvix nayuenmos k TI'CK ¢ ucnonvzosanuem paoa xumuomepanegmuieckux npenapamos Heuz0exncHo
OKa3bIBACM MOKCUYECKoe OCUCmEUe Ha (DYHKYUIO NOYeK, K MOMY Jice UHBONIOMUBHbIE USMEHEHUs 8 NOYKAX MO2YM (DUBUON0SUHECKU CHUNCAMD
yHKYUIO noyex.

Lenv uccnedosanus — oyenums GyHKYUIO NOYEK Y NONCUTO20 NAYUCHMA ¢ OCMPbIM Muenooracmubim Jetikozom nocie TI'CK.

Memoowr: B cmamve npedcmasien KIUHUYeCKull Cayuail 0Cmpo2o Mueio0iacmHo2o Jetko3d y NoJCUI020 nayuenma, Komopomy oulia npoge-
oena annozennasn TI'CK.

Pesynvmamor: Mol npoananuzupoganu OUHAMUKY QYHKYUOHANLHO20 COCMOSAHUA Y NOIACULO20 DOLHOLO C MOMEHMA Pe2UCMPayuu 0CmMpo2o
Mmuenobracmuoeo netikosa 0o +100 Ouell nocie mpancnianmayuu 2emonodmudeckux cmeonosvix kiemok (TI'CK). B meuenue éceco nepuooa na-
01100€eHUs Mbl He BbIABUIU NOYEUHBIX HapyuleHul y nodcunozo nayuenma. Hecmomps na TI'CK u 6030eticmaue neghpomokcuueckux npenapamos y
nooicunoeo nayuenma na + 100 oneit nocie TI'CK, ¢ynryus nouex 6vira coxparnena.

3aknouenue: Onucannbviil ciyuail NOOYEPKUBAEH BANCHOCIb NOOOEPIUCAHUSL PYHKYUU noyek y nodxcuivlx nayuenmos nocie TI'CK u onumeins-
HO20 MOHUMOPUH2A PYHKYUU NOYEK.

Kniouesvie cnosa: mpancnianmayus 2eMONOIMULECKUX CIMBONOBLIX KICMOK, MPAHCHIAHMAYUS KOCIMHO20 MO32d, OCMPbIT MUEL0ONACMHbLL
JUKO3, NOYEUHAsL HEOOCMAMOYHOCb, KIUHUYECKUL CAYYAll, CKOPOCMb KIYOOUKOBOU (Durbmpayuu, 0CI0MCHEHUl, NOJCUTbIE NAYUEHTNbL.
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KIKUCHI-FUJIMOTO DISEASE:
THE FIRST CLINICAL OBSERVATION OF A RARE CASE
IN KAZAKHSTAN

M.1. SELIVANOV', L.G. TURGUNOVA', A.V. ZINCHENKO?, O.V. BRUNER*

«Karaganda medical university» NCJSC, Karaganda, the Republic of Kazakhstan;
2«Center of Hematology» LLP, Karaganda, the Republic of Kazakhstan

ABSTRACT

Relevance: Kikuchi-Fujimoto disease (KFD), also known as histiocytic necrotizing lymphadenitis, is a rare underlying cause of
benign lymphadenopathy, typically accompanied by fever and fatigue. Diagnosing this rare condition causes difficulties. Even though
more than half a century has passed since the first described case, KFD is still hard to diagnose. Therefore it is of utmost importance to
perform all the necessary diagnostic tests to avoid misdiagnosing and prescribing the wrong and often too-aggressive treatment. This
paper describes the first clinical case of KFD in the Republic of Kazakhstan.

The study aimed to share the clinical course and the specifics of a diagnostic search involving histological and immunohistochem-
ical tests in KFD.

Methods: The paper describes a clinical case of KFD.

Results: We reported a case of KFD in a 35-year-old man who applied for cervical lymphadenopathy and fever. The diagnosis was
made on histological and immunohistochemical analysis of a lymph node. Rapid regression of lymphadenopathy marked the evolution
of the disease.

Conclusion: This clinical observation describes a rare case of KFD; its cases have not been previously described in Kazakhstan.
KFD is prone to benign course and spontaneous regression. However, difficulties remain in KFD diagnosis since symptoms such
as lymphadenopathy and fever more often resemble lymphoma or tuberculosis. Non-tumor lymphadenopathy can also produce high
metabolic activity manifested by an intensive accumulation of radiopharmaceuticals, according to PET-CT. Clinicians should be highly

suspicious of KFD in young patients with cervical lymphadenopathy and fever to avoid misdiagnosis.
Keywords: Kikuchi-Fujimoto disease (KFD), histiocytic necrotizing lymphadenitis, lymphoma, lymphadenopathy.

Introduction: Kikuchi-Fujimoto disease (KFD), also known
as histiocytic necrotizing lymphadenitis, is a rare underlying
cause of benign lymphadenopathy, typically accompanied
by fever and fatigue. The first case of KFD was reported in Ja-
pan in 1972.Since then, the disease has been reported world-
wide, with most cases in Asia [1, 2]. In addition to lymphade-
nopathy, most commonly cervical, other symptoms such as
nausea, weight loss, night sweats, and fatigue may be pres-
ent in the clinic of KFD. Because of its rare occurrence and
non-specific clinical picture, in 40% of cases, KFD is mistaken
for other diseases accompanied by lymphadenopathy (e.g.,
lymphoma, tuberculous lymphadenitis, autoimmune diseas-
es, and non-specific inflammation) [3]. Even though more
than half a century has passed since the first described case,
KFD is still hard to diagnose this disease in clinical practice.
Therefore it is of utmost importance to perform all the neces-
sary diagnostic tests to avoid misdiagnosing and prescribing
the wrong and often too-aggressive treatment [4].

The study aimed to share the clinical course and the
specifics of a diagnostic search involving histological and
immunohistochemical tests in KFD.

Materials and methods: This paper describes a clinical
case of KFD in a 35-year-old man. The patient was exam-
ined at Hematology Center LLP in Karaganda.

Histological examination of the lymph node was per-
formed at the Department of Pathological Anatomy of the
Pavlov First Saint Petersburg State Medical University of
the Ministry of Health of the Russian Federation under the
supervision of Professor V.V. Baikov, holder of a habilita-
tion degree in Medicine.

Patient information: A young man of 35 years sought
medical care due to increasing fever and painful cervical
lymphadenopathy.

Clinical Data: Since January 2022, the patient has been
bothered by sub-febrile fever up to 37.5°C. At the end of Jan-
uary 2022, the patient discovered a mass gradually increasing
on the right side of his neck. Since then, periodic episodes of
febrile fever up to 39.8-40.0°C have also occurred. Since early
February 2022, the mass on the neck became painful on con-
tact. The patient noted profuse night sweating and no weight
loss. Asymmetry of the neck was notable during the objective
examination. A volumetric mass up to 2 cm in diameter was
palpable on the right side. It was dense and slightly painful on
palpation, and displacement was preserved.

Diagnostics: Laboratory indices were within the ac-
ceptable values. PCR results for viral hepatitis B and C and
HIV were negative. Peripheral blood immunophenotyping
was performed due to suspected lymphoproliferative dis-
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ease: no CD23/CD43/ FMC7/ CD20/ CD19 immunophe-
notype aberrations were found. No immunophenotypic
evidence in peripheral blood for pathological lymphopro-
liferation (T or B linear) was obtained. Whole-body PET-CT in
February 2022: showed high metabolic activity in enlarged
lymph nodes of the jugular, supraclavicular, superficial and
deep cervical groups on both sides, intrathoracic paratra-
cheal on the right, bifurcation, subcarinal and axillary on
two sides, which was consistent with lesions in lymphoma.

Histological examination of the lymph node (February
2022): The histological preparation had extensive fields/
foci of macrophages/histiocytes and giant cells with plas-
macytoid dendritic cell morphology. There were foci of
necrosis without cellular reaction. Figure 1 shows pro-
nounced cellular decay without cellular involvement, and
the preparation contains extensive fields/foci of macro-
phages/histiocytes and giant cells with plasmacytoid den-
dritic cell morphology.
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Figure 1 - Histological examination of a lymph node in a 35-year-old man with Kikuchi-Fujimoto
disease: A — Hematoxylin-eosin staining, B — Azur-eosin staining. Magn. x400

Immunohistochemical study of the lymph node (Febru-
ary 2022): Most of the cells in the node express CD45(LCA).
B-cell clusters (CD20+, Pax-5+) are not large, partly friable,
and located mainly under the capsule. Part of them has fol-
licular structures. T-cells (CD3+) sharply prevail, and CD8+
cells predominate in subpopulation composition. Some
T-cells are moderately large, and nuclei are enlightened
or with thinly vesicular chromatin patterns. Large dense

or loose clusters of plasmacytoid dendritic cells (CD123+),
macrophages/histiocytes (CD68+), some cells co-express
MPO - T-cells and macrophages/histiocytes stained in re-
action with antibodies to CD4. CD30+ cells are in moder-
ate numbers, lying predominantly solitary. The prolifera-
tion index among infiltrate cells (outside residual follicles,
by Ki-67) is about 30%. No expression of EBV (LMP), ALK, or
Tdl was detected (Figure 2).
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Figure 2 - Immunohistochemical examination of a lymph node in a 35-year-old man with Kiku-
chi-Fujimoto disease: A — cells expressing CD68, B - myeloperoxidase expression. Magn. x400
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The immunohistochemical pattern was gener-
ally consistent with that observed in the histiocyt-
ic necrotizing lymphadenitis — necrotic stage of
KFD. Considering that similar histological chang-
es may correspond to autoimmune diseases, we
screened for connective tissue diseases: antibod-
ies to double-stranded DNA, antinuclear autoan-
tibodies, and rheumatoid factor were examined.
Screening results (March 2022) - negative. Based
on the tests, the patient was diagnosed with KFD,
necrotic stage.

Treatment: The patient received symptomatic treat-
ment: nonsteroidal anti-inflammatory drugs for febrile
spiral. No specific therapy was given.

Results: Since March 2022, the patient has had de-
creased clinical manifestations of the disease, normalized
body temperature, and decreased size of peripheral lymph
nodes. Since the middle of March 2022, the patient did not
seek medical help, and his further fate is unknown.

Timeline: Figure 3 shows the dynamics of clinical
manifestations of KFD in this patient with gradual re-
gression of symptoms.

January 2022:
Onset of the
disease — fever

February 2022:
Cervical
lymphadenopathy+
B symptoms

March 2022:
Regression
of symptoms
End of March 2022:
The patient
' did not appear
for a follow-up
examination

Figure 3 - Timeline of a clinical case in a 35-year-old man with Kikuchi-Fujimoto disease

Discussion: No possibility of determining the further
course of the disease because the patient did not appear
for the follow-up examination, did not seek medical atten-
tion after the regression of symptoms of the disease, and
further fate is unknown.

KFD is a disease with a favorable prognosis and a ten-
dency to regress independently. KFD primarily includes
lymphadenopathy (most often cervical localization) and
a fever of 38 to 40°C for 4-6 weeks, corresponding to the
patient’s clinic described above. A maculopapular rash
with pronounced pruritus and mild hepatosplenomeg-
aly up to +2 cm from under the costal margin may also
occur. The difficulty of diagnosis is related to possible
histological mimicry of KFD in other diseases, such as
lymphomas. In a study by L.P. Menasce et al., among 27
patients with revision-assessed KFD, 88.8% of patients
(n=24) were initially misdiagnosed with non-Hodgkin’s
lymphoma [5].

There is no standard treatment plan for KFD, as the dis-
ease is rare and individualized. The primary treatment for
KFD is symptom relief, i.e., symptomatic therapy. Antibiot-
ics are ineffective, but their use may be appropriate in im-
munocompromised patients to prevent the development
of potential bacterial infections [6]. In addition, using glu-
cocorticosteroids may alleviate symptoms and shorten the
course of the disease. In addition, prednisolone has been
used in treating pregnant women with KFD and effective-
ly reduces disease manifestations.

Conclusion: KFD is a rare disease prone to benign
course and spontaneous regression. However, there re-

main difficulties in diagnosing this disease. For example,
differential diagnostics should be performed with malig-
nant hematological neoplasms, infectious lymphadenop-
athy (of specific and non-specific etiology), and autoim-
mune diseases. The described clinical case is interesting
because non-tumor lymphadenopathy can resemble a le-
sion in lymphoma and even produce high metabolic activ-
ity manifested by an intensive accumulation of radiophar-
maceuticals, according to PET-CT data.
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KHUKYUHN-®YI)KUMOTO CBIPKATBI: KASAKCTAHJIA CUPEK KE3JECETIH "KAFJANIbIH
AJFAIIKBI KTHHUKAJIBIK BAKBLJIAVBI
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ABSTRACT

Relevance: Among patients who have undergone extensive surgical interventions under general anesthesia with artificial ventilation
(ventilator), various postoperative respiratory complications of an obstructive or restrictive nature are often found

The study aimed to generalize current data from systematic reviews, meta-analyses, and scientific publications on the use of
preventive and therapeutic strategies for lung ventilation to improve the quality of anesthetic care for cancer patients.

Methods: The PubMed Electronic Database (NCBI) was searched to identify randomized controlled and prospective observational
studies, systematic reviews, and meta-analyses, as well as scientific articles published in English between 2016 and 2023 that focused on
the results of application and comparison of lung protective ventilation strategies with conventional mechanical ventilation in patients

undergoing major and prolonged surgery.

Results: As a result of a comparison of data from a review of large-scale scientific studies and articles, a relationship was established
between the use of a protective lung ventilation strategy with a low tidal volume (6-8 mL/kg of ideal body weight), in combination with
individualized PEEP, periodic lung recruitment maneuvers and significant improvement in clinical outcomes, respiratory complications,
early mortality and length of hospital stay in patients undergoing surgery.

Conclusion: Using protective lung ventilation during anesthesia during major surgical interventions reduces the incidence of

postoperative pulmonary complications.

Keywords: modern concepts of mechanical ventilation, postoperative pulmonary complications, low tidal volume,

individualized PEEP.

Introduction: More than 230 million surgical interven-
tions are performed annually in the world. Postoperative
pulmonary complications are one of the most serious con-
sequences that have a negative effect on treatment out-
comes and post-surgical mortality [1].

Postoperative pulmonary complications occur in 11-
33% of operated patients [2].

Large tidal volumes were initially recommended to pre-
vent the occurrence of atelectasis and hypoxemia during
general anesthesia for major abdominal and thoracic sur-
gery [3].

According to many studies, during IVL, the alveolar ep-
ithelium was damaged due to mechanical overstretching
and inflammatory cytokines were released, such as tumor
necrosis factor-a (TNF-a), interleukin-6 (IL-6), IL-8 and 10,
which contribute to the activation of macrophages and
neutrophils. These cells produce large amounts of collage-
nase and elastase and release large amounts of active ox-
ygen. All of these substances can directly or indirectly de-
stroy alveolar epithelial cells or even vascular endothelial
cells, resulting in damage to lung tissue [4].

In most studies, the primary outcome was the frequen-
cy of postoperative pulmonary complications defined as
the combination of any respiratory infection, respiratory
failure, pleural effusion, atelectasis, or pneumothorax fol-
lowing the European Perioperative Clinical Outcome con-
sensus statement (Table 1) [5]. The length of stay in the
hospital and the intensive care unit (ICU) and in-hospital
mortality were also assessed [6].

Some large-scale studies utilized p/f index, arteri-
al oxygen tension (Pa0,) and PCO, in arterial blood be-
fore, during, and after trachea extubation in ICU, etCO,,
dead-space fraction (Vd/Vt), and lung compliance as es-
timates of the use of protective lung ventilation during
surgery [7].

The study aimed to generalize current data from sys-
tematic reviews, meta-analyses, and scientific publications
on the use of preventive and therapeutic strategies for
lung ventilation to improve the quality of anesthetic care
for cancer patients.

Materials and Methods: The PubMed (NCBI) database
was searched for randomized controlled trials (RCT) and
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prospective observational studies, systematic reviews, me-
ta-analyses and scientific articles published in English from
2016 to 2023 and focusing mainly on the outcomes and
comparison of lung protective ventilation strategies and
conventional mechanical ventilation in patients undergo-
ing extensive and prolonged surgical interventions. RCT
and prospective observational studies, systematic reviews,

meta-analyses and scientific articles on the use of a lung
protective ventilation strategy during surgery in pregnant
women, children and patients with underlying chronic
lung diseases were excluded.

This analytical review included 11 systematic reviews
and meta-analyses, 11 RCTs, 1 retrospective study, and 1
review of foreign recommendations.

Table 1 - Definition of postoperative respiratory complications according to the European consensus statement

on perioperative clinical outcomes [5]

Complication

Definition

Respiratory infection

count >12x10°n.

Patient has received antibiotics for a suspected respiratory infection and met one or more of the
following criteria: new or changed sputum, new or changed lung opacities, fever, white blood cell

Respiratory failure

Postoperative Pa0,<8 kPa (60 mmHg) on room air, a PaO,:Fi0,<40 kPa (300 mmHg) or arterial

oxyhaemoglobin saturation measured with pulse oximetry <90% and requiring oxygen therapy.

2

Pleural effusion

Chest radiograph demonstrating blunting of the costophrenic angle, loss of sharp silhouette of the ipsilateral
hemidiaphragm in upright position, evidence of displacement of adjacent anatomical structures or (in
supine position) a hazy opacity in one hemithorax with preserved vascular shadows.

Atelectasis Lung opacification with a shift of the mediastinum, hilum or hemidiaphragm toward the affected area,
and compensatory over-inflation in the adjacent non-atelectatic lung.
Pneumothorax Air in the pleural space with no vascular bed surrounding the visceral pleura.

Results: The conducted review of scientific publica-
tions, results of RCTs and prospective observational stud-
ies, systematic reviews, and meta-analyses that compared
lung protective ventilation strategies and conventional
mechanical ventilation in various surgical interventions
(cardiac surgery, abdominal surgery, laparoscopic sur-
gery, neurosurgery, spinal surgery, and thoracic surgery)
showed that lung protective ventilation strategy during
anesthesia that includes low tidal volume, optimal positive
end-expiratory pressure (PEEP) and periodic lung recruit-
ment maneuvers might improve intraoperative oxygen-
ation of the body and pulmonary mechanics and reduce
the incidence of early postoperative atelectasis [7-11].

A meta-analysis conducted by Yang et al. to compare
mechanical ventilation with low tidal volume (n=521)
and conventional lung ventilation (n=533) and their im-
pact on the postoperative incidence of atelectasis, lung
infection, acute lung injury (acute respiratory distress
syndrome), and length of hospital stay, included 16 stud-
ies with a total of 1054 patients. The analysis revealed a
statistically significant reduction in postoperative lung
infection (OR (odds ratio) = 0.21, 95% ClI (confidence in-
terval) 0.09-0.50, P-value (significance level) = 0.0003),
atelectasis (OR=0.36, 95% Cl 0.20-0.64, P-value = 0.006),
acute lung injury (OR=0.15, 95% Cl 0.04-0.61, P-value =
0.008), and duration of hospital stay (mean difference =
-2.08, 95% Cl -3.95 to -0.21, P-value = 0.03) when using
lung-protective ventilation (LTV, PEEP, recruitment ma-
neuvers) compared with conventional ventilation during
general anesthesia [12].

The use of lung-protective ventilation in surgical in-
terventions through laparotomic access, as well as during
laparoscopic abdominal and gynecological operations
and robot-assisted laparoscopic prostatectomy, signifi-
cantly reduces the incidence of postoperative pulmonary
complications due to improved pulmonary function and
intraoperative body oxygenation [13-16].

In an RCT by Liu et al., ventilation with a low tidal
volume of 6-8 mL/kg ideal body weight (IBW), moder-
ate PEEP-6, and periodic recruitment maneuvers (every
30 minutes in the study) improve pulmonary mechanics
during anesthesia of more than 6 hours and reduce the
development of postoperative respiratory complications
(Figure 1) [17]. The researchers also reported an increase
in static compliance of the lungs (Cstat) (Fig. 2) and a re-
duction in driving pressure (Figure 3) during lung-protec-
tive ventilation compared with conventional laparoscop-
iclung ventilation. Figures 2 & 3 provide mean + standard
deviation. The difference between the two groups was
significant at p<0.05 [18].

Moreover, an RCT by Park et al. on the study of the param-
eters of protective ventilation of the lungs during laparoscopic
operations in hepatobiliary surgery proved the positive effect
of the lung recruitment maneuver on oxygenation. This might
be due to optimal alveolar recruitment, improved regional pul-
monary ventilation, and normalization of the ventilation-per-
fusion ratio, as evidenced by a decrease in the alveolar-arteri-
al oxygen gradient (AaDO,). The effect of PEEP was due to the
maintenance of adequate alveolar gas exchange. Significance
when compared with group R was P<0.05 (Figure 4) [9].
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Figure 1 - Occurrence of postoperative pulmonary complications (PPCs)
on day 2 (D2) and day 7 (D7) after surgery in patients with ventilation
time longer than 6 h treated with protective ventilation (PV) and
conventional ventilation (CV) [17]
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Abbreviations (axis X): HO (after intubation), H1 (30 min after pneumoperitoneum), H2 (1 h after
pneumoperitoneum), H3 (2 h after pneumoperitoneum), Hkt (10 min after pneumoperitoneum
stopped), Hro (before extubation)

Figure 2 - Changes in intraoperative pulmonary static compliance (Cstat) in the groups with
protective ventilation (LPV) and conventional ventilation (CV) [18]
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Abbreviations (axis X): HO (after intubation), H1 (30 min after pneumoperitoneum), H2 (1 h after
pneumoperitoneum), H3 (2 h after pneumoperitoneum), Hkt (10 min after pneumoperitoneum
stopped), Hro (before extubation)

Figure 3 - Intraoperative driving pressure in the groups with protective ventilation (LPV) and
conventional ventilation (CV) [18]
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Figure 4 - Oxygenation of the patients with AaDO2 [9]

Standard AaDO, in a healthy person is 10 to 40 mm Hg.
It also depends on venous shunting due to hypoxic pul-
monary vasoconstriction. At venous blood bypass above
30-35%, an increase in the oxygen fraction in the inhaled
mixture does not lead to a noticeable increase in the par-
tial pressure of oxygen in the body and is accompanied by
a significant increase in AaDO, - above 100-200 mm Hg.

Patients after cardiac surgical interventions involv-
ing opening (often bilateral) of the pleural cavities, opera-
tions on the heart, switched off from the blood circulation,
in conditions of hyperkalemia, using a heart-lung machine,
are more prone to postoperative pulmonary atelectasis [19].

In an RCT in patients with hypoxemia after heart sur-
gery in an ICU in Brazil (December 2011-2014) by Costa
Leme et al., the use of an intensive lung recruitment strat-
egy was associated with less severe pulmonary complica-
tions and improved survival among hospitalized patients
compared to moderate lung recruitment strategy (Figures
5 & 6). Figure 5 shows the severity of postoperative pul-
monary complications: grade 0 represents no symptoms
or signals; grade 1, one of the following: dry cough, abnor-
mal lung findings and temperature 37.5°C or higher with
normal chest radiograph, or dyspnea without other doc-
umented cause; grade 2 means two of the following: pro-
ductive cough, bronchospasm, hypoxemia (SPO,<90%)
at room air, atelectasis with gross radiological confirma-
tion (concordance of 2 independent experts) plus either
temperature higher than 37.5°C, or abnormal lung find-

ings, hypercarbia (PaCO,>50 mm Hg) requiring treatment;
grade 3 is one of the following: pleural effusion resulting
in thoracentesis, pneumonia, pneumothorax, extended
noninvasive ventilation, or reintubation lasting less than
48 hours; grade 4 means reintubation or invasive mechan-
ical ventilation for 48 hours or more; and grade 5 - death
before hospital discharge. In the intensive strategy group,
the patients underwent three lung recruitment cycles (60
sec each), comprised of PEEP 30 cm H,O, pressure ventila-
tion, inspiratory pressure 15 cm H,O, respiratory rate 15 per
minute, inspiratory time 1.5 seconds, and FiO, 0.40. During
the intervals (60 sec) between the recruitment cycles and
further the patients were ventilated or pressure-con-
trolled with controlled driving pressure to obtain a VT of
6 mL/kg body weight, an inspiratory time of 1 second,
PEEP of 13 cm H,O, and a minimum respiratory rate to
maintain PaCO, between 35- and 45-mm Hg. No hemody-
namic instability was observed during the recruitment ma-
neuver [20].

In addition to the benefits of applying the lung protec-
tive ventilation concept, Wang et al. proved that a low tid-
al volume in combination with an appropriate can inhibit
the release of inflammatory cytokines such as tumor ne-
crosis factor-a (TNF-a), interleukin-6 (IL-6), interleukin-10
(IL-10). There are several publications on the impact of var-
ious artificial lung ventilation regimens on inflammatory
cytokines in elderly patients after gastric and colonic sur-
gery under general anesthesia (Table 2) [4, 21].
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Figure 5 - Modified stratification of early postoperative complications [20]
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Figure 6 — Kaplan-Meier survival analysis for time to hospital discharge and Intensive Care Unit discharge among patients after
cardiac surgery

Table 2 - Comparison of serum inflammatory factor levels before and after operation between the two groups (mean + SD) [4]

TNF-a (ng/mL) IL-6 (pg/mL) IL-10 (pg/mL)

Group Preoperative o4p2rz;ftti‘<e>l;1 Preoperative o4p2raafttig:1 Preoperative o‘LZrZitigL
Group A (n=60) 43.26+6.80 76.65+8.77 47.14+5.50 56.94+7.30 34.62+5.10 29.51+4.75
Group B (n=60) 45.10+6.55 89.28+12.64 45.03+6.28 69.71+10.38 36.36+6.15 25.83+5.08
value t -1.510 -6.359 1.958 -7.795 -1.687 4.099
value P 0.134 0.000 0.053 0.000 0.094 0.000

Notes:

TNF-a — tumor necrosis factor-a; IL - interleukin;
Group A - tidal volume 6.0 mL/kg + PEEP 5.0 cm H,O;
Group B~ VT 6.0 mL/kg IBW + PEEP (8.0 cmH ,0);

P value - 0.09.

Though the protective role of more physiological
tidal volume was established at 6-8 mL/kg IBW, addi-
tional protection provided by PEEP remains unclear.
The authors suggested that individually titrated PEEP
during anesthesia may improve lung function during
and after surgery.

In recent years, it has been proven that a more ra-
tional approach to lung ventilation during anesthe-
sia may change the incidence of postoperative pul-
monary complications [22]. Thus, Pereira et al. showed

that individualized PEEP measurements could reduce
postoperative atelectasis measured by electrical im-
pedance computed tomography (PEEP-EIT) while im-
proving intraoperative oxygenation of the body and
reducing the driving pressure level (Figure 7) [23].
Regarding the use of a lung protective ventilation
strategy during anesthesia for major thoracic interven-
tions against the background of one-lung ventilation,
in 4 large-scale meta-analyses among 16 trials, the au-
thors came to the same conclusion that driving pres-
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sure - oriented ventilation with low tidal volume with
PEEP and periodic recruitment maneuvers - reduces
the Vd/Vt by 5.9%. It also increases arterial oxygen ten-
sion (Pa0,) - the lung recruitment maneuver increases

blood PaO, by 82 mm Hg and PEEP by 30 mm Hg; im-
proves lung compliance by 4.3 mL/cm H,0O; and reduc-
es the incidence of postoperative pulmonary compli-
cations (Figure 9) [7, 24].

Randomization
to PEEP4 arm

—

F, 49y
BMI=27.4
PEEP=4

CT (after extubation)
1 slice

3D view

Randomization
to PEEP-EIT arm

—

F, 36y
BMI=22.0
PEEP=12

Lung mass collapsed = 0.7%

Abbreviations: BMI, body mass index; CT, computed tomography

Figure 7 - Examples of EIT images (at PEEP-EIT and PEEP of
4 ¢cm H20) and CT images (after extubation) of two patients: top — a patient randomized
for PEEP4 arm; bottom - a patient randomized for PEEP-EIT arm. One axial slice of the lung
computed tomography and 3D reconstruction of the lungs show the collapsed lung in blue
(areas between —200 to +100 UH)

METHODS

RECRUITMENT
MANEUVERS

POSITIVE END-EXPIRATORY
PRESSURE (PEEP)

926 articles
reviewed

Included
16 studies :
836 patients >

A 82mmHg Pa02 4 30mmHg

—.—

Pa02

Dead Space

Fraction Compliance f 4.3mL/cmH20

v 59%

Peel JK, Funk DJ, Slinger P, Srinathan S, Kidane B. JTCVS. 2020.

Figure 9 - PEEP and recruitment maneuvers during one-lung ventilation and their positive effect
on lung function [7]
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AHJIATIIA

OHKOJOTUAJBIK HAYKACTAPIA KAJITIbI AHECTE3USA KE3IHAE OKITEHIH KACAH/IbI
KEJJAEHYIHIH 3AMAHAYHU TYXbIPBIMJIAMAJIAPBI:
I/IEBUETKE IOJIY

H.P. Aboyxanunos', A.A. Apeinos', /I.0. Baiidoyrem', M.B. Mykanosa', A.A Hypmanosa', 3.A. Ceiroanuesa', B.B. Yypcun?

I«Ka3ak OHKONOrus aHe papnonorus fbinbiMu-3epTTey MHCTUTYTbI» AK, Anmatbl, KasakctaH Pecnybnukacsl;
2«C. K. AcheHnmsipos aTbinparsl Kas¥MY» KeAK, Anmatbl, Kasakctad Pecnybnnkacs

O3exminizi: Oxknenin scacanowl senmunsyusicol (FKKIK) aprpinet dcannvt anecmesusmeH Key Knemol XupypeusiivlK Onepayusioan 6mKeH NayueHmmep
apacwiHOa 06CMpYKmuemi Hemece peCImpuKmuemi CURAmMmazel SpMypii ONepayusOan Ketinei MblHbIC ATy HCONOAPLIHBIY ACKIHYIAPbL HCUI Ke30eCeOi.

3epmmey0in MaKcamyl — OHKONOSUATBIK HAYKACMApaa AHeCME3UATbIK KOMEK KOPCemy Candacbl apmmulpy MAKCAmulHOA JHCyueni Wonyiap MeH Me-
Mma-manoayiaposly a2blMOazbl 0epPeKmepiH, OKne eHMUIAYUSACHIHbIY NPODUIAKIMUKATIBIK JHCOHE eMOIK CIMpameusiiapblh KOIOAHY HCOHIHOe2I 2bLibiMU

Oepexmepoi Hcannviaay.
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AQoicmepi: PubMed snexmponoet depexkopuinoa (NCBI) panoomuszayusnarean OaKbLIAGHAMbIH JCOHE NEPCREKMUBANbIK OAKLLIAY 3epMMe)iepiH, Jicy-
tieni wionynap mMeH mema-manoayiapowl, conoai-ax 2016 sxcorne 2023 srcoindap apanvieblHOa a2eliuiblH MiNiHOe HCAPUATAH2AH, OKNEHIH KOP2aHbICHIb
Jicenoemy JICoHe ayblp AHCoOHe Y3aK XUPYPRUALLIK, ONepayusied yublpazan HayKacmapoa s0emmezi MeXaHUuKAIblK, JHcenoemy apkblibl KOPeaHbIC JHceroenty
cmpameuAnapsl HoHe OHbIH HOMUdCeNEPIHe CalblCmblpyed 6a2blMmanan 2blibMU MaKaianapobl AHbIKMAY YUliH i30eCmipiny Hcypeizinoi.

Homuoicenepi: Key konemoi eblibimu 3epmmeynep Mer MaKananapobl uomy 0epeKmepin CaiblCmulpy HOMudIcecinoe OKneHiy Kopeaubliu 6eHmMusyus-
CbIHbIY CIPATNEUACHIH KOTOAHY MAKCAMbIHOA MbIHbIC Ay Konemi momen (6-8 mn/ke udeanovi Oene caimazbina), scexenenoipineen PEEP, oxneni mesein-
Me32ijl HCUHAY MAHEBPI ACACATBIHEAN IHCAROAUOA KIIUHUKANLIK HOMUICENepOil atimapablKmatl JHCakcapybl, MbIHbIC ALy ACONOAPLIHbIY ACKbIHYIADbL, epme
ONIM-DICIMIM JICOHE XUPYPSUSTBIK ONEPAYUSL JCACATI2AH HAYKACMAPOQ aypyXanaod 6011y y3aKmulebl a3atieatbl AHbIKMAIObL.

Kopovimuinowi: Ipi xupypeusnvix apanacynap Kesinoe anecmesust Ke3iHoe OKNEeHi KOP2aHbIUMblL HCETOCHYI MYHCLIPLIMOAMACHIH KOIOAHY Onepayusi-
O0aH KetliHel OKNne ACKbIHYIAPbIHbIY HCULTIZIH MOMEHOemeoi.

Tyiuinoi co30ep: mexanukanbly dHcenoemyoir; 3aMaHay mydlicoipbIMOaManapbl, ONepayusOan Keuinai okneiK ackblHyiap, melHblC anyObll MoMeH
KoneMi, JceKenenzet o1 IKCRUPAMOPIbIK KbICHIM.

AHHOTALIMUA

COBPEMEHHBIE KOHIENNIIIUN WCKYCCTBEHHOM BEHTUJISAIIAM JIETKUX BO BPEM S
OBIIEU AHECTE3UH Y OHKOJIOI'NYECKUX TAIIUEHTOB:
OB30P JIMTEPATYPBI

H.P. A6oyxanunos', A.A. Apwinos', I.A. Baiidaynem', M.b. Mykanoea', A.A. Hypmanosa', 3.A. Ceitoanuesa', B.B. Uypcun®

'AO «Kasaxckuit Hay4HbIl MCCe[0BATENbCKIA UHCTUTYT OHKONOTM W paanonoruny, Anmatbl, Pecnybnuka Kasaxcrah;
HAO «Kasaxckuit HalMoHanbHbIA MeaULMHCKIIA YHUBEPCUTET M. ActheHansipoBay, Anmarsl, Pecnybnuka KasaxcraH

Axmyanvnocme: Cpeou nayuenmos, nepenecuiux oouupHvie oOnepamueHble eMeuwamenscmea noo odwell anecmesueil ¢ UCKYCCMEEHHO
BeHmMUIAYUell 1e2KUX, HePeOKO 6CMPeYaromes pasiuytble NoC1e0nepayuoHHble PeCnupamopHble OCI0ACHEHU 00CMPYKMUSHO20 UNU PeCPUK-
MuHo20 Xapaxmepa.

Ienv uccnedosanun — 06061umsb aKmMyanbHble OAHHLIE CUCTEMAMUYECKUX 0030P08, MEMa-aHaIU308 U HAYYHbIX HYONUKAYULL O NPUMEHeHUU
NPOPUAAKMUYECKUX U Ie4eOHbIX cmpame2uii 6eHMUNAYUL JIe2KUX C Yelblo NOBbIUEHUS Ka1ecmed OKA3aHUs aHeCme3uo102uieckoll HoOMouji OH-
KONO2UHECKUM NAYUEHMAM.

Memoowt: bvin nposeden nouck 6 snekmponnoli 6ase oannvix PubMed (NCBI), ona evisagnenus paHOOMUusupOSaHHbIX KOHMPOIUPYEMBIX U
NPOCHEKMUBHBIX 00CEPEAYUOHHBIX UCCIEO08AHUIL, CUCEMATNUYECKUX 0030P06 U MEMaA-AHANIU306, 4 MAKIICe HAYYHBIX cmamell, OnyOIUKO8aAHHbIX
Ha anenutickom azvike ¢ 2016 no 2023 200vl, 8 KOMOPLIX OCHOBHOE BHUMAHUE YOETANOCH PEe3VIbIMAMAM NPUMEHEHUS U CPABHEeHUs CIpame2ull
3AUUMHOL 6eHMUNAYUU TIe2KUX NPU MPAOUYUOHHOU MEXAHUYECKOT 6eHMUNAYUU Y NAYUEHNOB, NEPeHeCcuuX 0OWUPHbLE U OTUMeIbHbLe ONepamis-
Hble BMeuamenbCmeaa.

Pesynvmamel: B pe3ynvmame conocmasienus OAHHbIX NPOGEOEHH020 0030pa KPYNHOMACUMAOHBIX HAYYHBIX UCCIe008aHUIL U cmamell ycma-
HOBIEHA 83AUMOCEA3b MENCOY UCNONbI0BAHUEM CIMPAMeSUY 3AUWUMHOU BEHMUNAYUU JIeCKUX ¢ HUZKUM ObIXAMENbHbIM 00beMom (6-8 mi/ke ude-
ANbHOTL MACChl Mena), 6 COYemanull ¢ UHOUGUOYATUSUPOSAHHBIM NOKA3AmeNeM NOJOACUMETbHO20 OA6NIeHUs 6 KOHYe 6bl00XA, NEPUOOUYECKUMU
Manespamu pekpymmeHma 1eeKux u 3Ha4umenIbHolM YiyyeHuemM KIUHUYeCKUX Ucxo008, yMeHbuleHUueM KOIU4ecmed OCI04CHEeHULl CO CIMOPOHbL
ObIXAMeNbHOU CUCTEMbL, COKPAWeHUEM PAHHEl 1eMAaIbHOCHU U NPOOONACUMENbHOCTU NPebbI6aHUs 8 CMAYUOHAPe Y NAYUEHINOB, NePEeHeCuUX
Xupypeuueckie Meulameabcmed.

3axnrwuenue: I[Ipumenenue KoHYenyuy 3auuUmMHOL 6eHMUNAYUL TE2KUX 60 6PeMs aHeCcmesul, npu OOUUPHBIX ONEPATNUBHBIX EMelamesb-
CMBAx CHUMCaen 4acmomy pa3eumus NOCIeONePaYUOHHBIX Ie2OUHBIX OCTOHCHEHUL.

Knrouesvle cnosa: cospemennvie Konyenyuu UcKyccmeenHou eenmunayuu neekux (MBJI), nocreonepayuonnvie 1e204nble 0CIOACHEHU, HU3-
Kuil ovixamenvhbvlii 00vem ([0), unousudyanuzuposanuvlil NOKA3amenb NOJIOHCUMENbHO20 0asienus 6 KoHye evlooxa (I1I/JKB).
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ABSTRACT

Relevance: Positron emission tomography combined with computed tomography (PET/CT) is a young and promising technique for
lymphoproliferative diseases’ primary detection, staging, and evaluation of the treatment results. However, at this stage of nuclear medi-
cine development, some shortcomings in PET/CT diagnostics of lymphomas using 18Fluorodeoxyglucose (F18-FDG) affect its reliability
to a certain extent.

The study aimed to evaluate the physical and technical weaknesses of FIS-FDG PET/CT in diagnosing lymphomas and review the
analytical methods that affect opinion accuracy.

Methods: The articles on the use of FIS-FDG PET/CT in diagnosing lymphomas, its reliability, and methods for optimizing were
searched in the PUBMED database for 2012-2022.

Results: One of the main shortcomings of FIS-FDG PET/CT in diagnosing lymphomas is the Deauville 5-point scale, which does not
fully meet clinical requirements. This scale has some disadvantages, including low inter-reader agreement and an unreliable reference
organ for FI18-FDG accumulation. Mathematical algorithms for correction to the patient’s weight also require optimization.

Conclusion: Some of the existing deficiencies can be improved at the software level and through educating staff about the importance of
changing the SUV calculation method. However, other deficiencies, such as classifications that do not meet clinical requirements, require
more efforts at the level of international experts and much more in-depth study of this issue to avoid such shortcomings of new staging meth-
ods. However, even considering all the shortcomings described, at the moment, PET/CT with F18-FDG is one of the most reliable modalities
available, both for the initial detection and for evaluating the therapy effectiveness in patients with lymphomas.

Keywords: Positron emission tomography (PET/CT), lymphoma, Deauville, SUV, 18 Fluorodeoxyglucose (F18-FDG), tumor staging.

Introduction: Positron emission tomography with
computed tomography (PET/CT) is a hybrid radioisotope
method for diagnosing various diseases based on the dif-
ference in radiopharmaceutical absorption. A radiophar-
maceutical, or a tracer, is a two-component drug con-
sisting of a radioisotope and a biological molecule. The
radioisotope emits photons that a PET/CT detector can
capture. The detector can recognize the radiopharma-
ceutical accumulation sites and determine the accumu-
lation level. The biological molecule delivers the radio-
isotope directly to the pathological tissue and makes the
radioisotope as tropic to the tissue as possible.

As an alternative to previously used mono-PET
scanners, most countries now use PET/CT to analyze
structural changes together with functional condi-
tions. The most common radiopharmaceutical is F18-
FDG, which is analogous to glucose. Most malignant
tumors have high proliferative activity, and most of
their energy comes from glucose. Because of this, ma-
lignant tumors consume significantly more glucose
than benign tumors and normal tissue. This allows us-

ing F18-FDG for initial disease detection, staging, and
prognosis [1, 2].

After intravenous administration, the drug is distributed
throughout the circulatory system. Further, it accumulates
most strongly in organs with a physiologically high capture of
radiopharmaceuticals and malignant tumors with high pro-
liferative activity. Physiologically, the brain, myocardium, kid-
neys, and bladder have high levels of F18-FDG accumulation.

F18-FDG accumulation in tissues is measured by Stan-
dardized Uptake Value (SUV) calculated as:

SUV =

d:se X bodyweight

Where Ais the concentration of radioactivity in the area
of interest (MBg/mL), dose — the administered dose (MBq),
and bodyweight — the patient’s body weight.

PET/CT diagnostics includes several stages: 1 - ad-
ministration of a radiopharmaceutical dose considering
the patient’s body weight, 2 - scanning, 3 — post-process-
ing, and 4 - analysis and interpretation. While the dose
administration and scanning follow certain pre-set algo-
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rithms and depend more on the PET/CT scanner perfor-
mance and manufacturability, post-processing and inter-
pretation of the results are quite variable. Namely, stages
3 and 4 of the examination have some weaknesses and
are subject to improvement and modernization.

Considering the complexity and multicomponent na-
ture of PET/CT examination, each stage allows different ex-
ecution options with varying degrees of correctness. Such
variability of execution options can significantly affect the
reliability of the results. Many authors, some mentioned in
this review, offer solutions to improve the PET/CT correct-
ness and the reliability of the result interpretation.

The study aimed to evaluate the physical and techni-
cal weaknesses of F18-FDG PET/CT in diagnosing lympho-
mas and review the analytical methods that affect opin-
ion accuracy.

Materials and methods: The articles on the use of F18-
FDG PET/CT in diagnosing lymphomas, its reliability, and
methods for optimizing were searched in the PUBMED,
MEDLINE, and Cochrane databases over the last ten years.

A literature review was conducted on the Pubmed
database for 2012-2022 for the following keywords:
“PET/CT in the diagnosis of lymphomas,” “relevance of
PET/CT with P18-FDG in the diagnosis of lymphomas,”
and “sensitivity and specificity of PET/CT with P18-FDG
in the diagnosis of lymphomas”. This literature review
includes 27 references.

Results: Lugano classification is the most common for
staging lymphomas. However, it is quite complicated and
focuses more on CT sizes than radiopharmaceutical accu-
mulation during PET. This increases the risk of false posi-
tive results with a residual fibrous but metabolically inac-
tive tumor [3].

Lugano classification also includes the five-point Deau-
ville scale (5D) reflecting the metabolic status of a lympho-
ma lesion. This allows tracking of both structural and met-
abolic changes in patients with lymphoma. The Deauville
classification is based on a 5-point scale that compares the
tumor uptake with the physiological levels of uptake in the
brain, liver, and mediastinum (Fig. 1).

Thus, Score 1 means no pathological FDG uptake;
Score 2 means moderate accumulation in the tumor < me-
diastinum; Score 3 means that accumulation in the tumor
is higher than in mediastinum but lower than in the liver;
Score 4 means that accumulation in the tumor is slightly
higher than in the liver; and Score 5 means a much high-
er accumulation compared to the liver (sometimes close to
the accumulation in the brain).

Previously it was believed that the mediastinum (blood
pool) and the liver have a relatively stable accumulation
level. This made it possible to level out differences related
to patients, examination protocols, the PET scanner’s char-
acteristics, and the knowledge level of the radiologist in-
terpreting this result.

o
o

A

A

A

4

AN

Figure 1 - The five-point Deauville scale [20]

Even if 5D performed better in terms of prognosis than
only SUV or the CT part comparison [5-7], this scale has
several further problems associated with its clinical use.

Score 5 on the Deauville 5D scale

One disadvantage of the 5D scale is an inefficient
ranking of results at high capture rates in two stud-
ies compared over time. For example, a patient Scored
five at the initial PET/CT. Then, an intermediate PET/CT
showed a decrease in the formation volume and maxi-

mum metabolic activity, with clear clinical progress.
However, SUVmax remained higher than in the liver, and
the report will still give 5 points on the 5D scale (Fig. 2).
Thus, the treating oncologist who will compare the pri-
mary and intermediate Scores may be misled that there
is no effect of therapy. This may lead to an unjustified in-
crease in treatment courses or the dose of chemoradio-
therapy, a change in the treatment protocol, and a de-
crease in treatment efficacy.
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Figure 2 - Score 5 on the 5D scale: a - before treatment, b — intermediate PET/
CT. Arrows indicate affected areas [20]

Score 3 on the Deauville 5D scale

Scores 1 & 2 on the Deauville 5D scale are consid-
ered a complete or partial metabolic response, that is, a
positive effect of treatment, while Scores 4 & 5 are per-
ceived as a lack of response or progress of the disease
[8], meaning ineffective therapy. However, Score 3 rais-
es doubts: is there a response to therapy or not? In most
cases, Score 3 is perceived as a complete metabolic re-
sponse, a positive treatment result [9]. Still, some stud-
ies on de-escalation of therapy consider Score 3 as a
non-adequate response meaning insufficient treatment.
[10]. This leads to over-diagnostics and over-treatment
to avoid relapse [5].

Congruency among doctors

Using SUV to measure relative accumulation by tis-
sues/organs facilitates comparison between patients and
has been proposed as a basis for diagnosis. However, SUV
is a semi-quantitative indicator. There are two main rea-
sons why using any threshold to decide on a positive or
negative result is wrong. First, primary detection and stag-
ing should not depend on the exact SUV level because, for
such purposes, it is often sufficient to compare the SUV
values in the area of interest and the surrounding tissue.
Second, SUV is highly variable due to physical and biolog-
ical parameters. In particular, studies have shown that us-
ing SUV thresholds (like SUV>2.5) to identify a nodule or
mass as benign or malignant often gives invalid results.
Many benign infectious/inflammatory processes may have
a high uptake of F18-FDG with a high SUV value. Converse-
ly, many indolent or slow-growing malignancies may have
minimal uptake and low SUV values.

Besides the variability of SUVs, the lack of a unified SUV
measurement algorithm produces a high risk of subjective
assessment by the describing radiologist. Thus, in sever-
al studies, the congruency between the analyzing doctors
using 5D was very low [11-13]; that is, different doctors
evaluated the same patients differently. Using a binary
scoring system increased the congruency between clini-
cians, allowing them to accept Scores 1, 2 & 3 as negative
and Scores 4 & 5 - as positive [11, 14].

The tumor-to-liver SUV ratio (SUVTLR)

As described above, the liver is one of the guides used
by nuclear medicine doctors for 5D scoring (Fig. 1). There
are several methods for measuring the level of uptake in
the liver: a round 2D on one slice [15, 16] and a spherical
3D [17]. 2D measurement considers the isotope capture
activity on only one slice, which reduces the reliability of
the results. Moreover, the accumulation in the liver does
not remain stable. It may be affected by chemotherapy
due to reversible changes in the liver parenchyma, such as
steatosis and duct obstruction, that CT, MR, or ultrasound
examination can detect. Besides, different chemotherapy
protocols can have a different effect on the level of metab-
olism and, therefore, on the SUV of the liver. For example,
the ABVD effect on liver metabolism differs much from the
effect of MOPP or BEACOPP schemes. Therefore, the inter-
pretation of the liver SUV at intermediate PET/CT shall con-
sider the duration of chemotherapy and the types of che-
motherapy drugs used in the treatment [18].

The patient’s body weight

The radiopharmaceutical dose administered to a pa-
tient is measured in mega becquerels (MBq) and de-
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pends on the patient’s body weight. The usual dose is
1.2 MBq of 18F-FDG per 1 kg of body weight. Formula 1
shows that SUV is calculated based on the patient’s body
weight. However, it has long been known that adipose
tissue uptakes much less 18F-FDG than other tissues so
SUV can vary greatly depending on the body structure.
Therefore, an alternative method for calculating SUV
normalized by lean body mass (SUL Lean body mass
(LBM) represents the weight of lean connective, muscle,
and nervous tissues. The classic formula for calculating
LBM considers gender, height, and body weight. Though
some studies reported the possibility of obtaining a reli-
able LBM by scanning a limited part of the body on a CT
scanner[19,20],themostcommonisthe Jamesequation:

LBM = 1,1bw - 123(3%)° for  man
LBM = 1,07bw — 148(%"’) for women. Modern

scanners use the James equation to calculate LBM. SUL is

calculated as SUL = % X LBM [21]. As in a
usual SUV equation, itis assumed that F18-FDG is evenly
distributed over the body. However, real and calculated
SUVs can vary greatly, especially in patients with large
body weights [22, 23]. Therefore, SUL is a more stable
and reliable value [24]. Studies also support the signif-
icant difference between SUV and SUL in the liver [25],
which is critical in evaluating treatment outcomes in pa-
tients with lymphomas. Unfortunately, in most cases, in-
cluding PET centers in Kazakhstan, they still use SUVs in-
stead of SUL.

Discussion: Lymphoma classification and staging have
evolved from 1950, when the three-component Peters clas-
sification was first introduced, to 2011, when the Lugano
classification was proposed. In 1976, the World Health Orga-
nization introduced the concept of a radiological and quan-
titative assessment of response to cancer therapy using CT
and quantitative tumor measurements [4]. Since then, ra-
diology has been tasked both with the initial diagnosis and
evaluating the treatment efficacy. Today, this task is becom-
ing increasingly important in light of the emergence of new
therapeutic drugs and the growing popularity of personal-
ized therapy. The ability of PET/CT to determine not only tu-
mor anatomy but also its metabolic status provides more re-
liable information about the effect of therapy much earlier
than traditional computer tomography [26, 271.

Lugano classification, approved in 2011 at the congress
of leaders in this field in Lugano, Switzerland, has become
the first specific system for evaluating the effectiveness of
therapy in malignant lymphoma. The first results of studies
evaluating response to treatment using this scale were pub-
lished as early as 2014 [5, 8, 9]. Lugano classification became
the standard to assess the response to treatment. This clas-

and

sification was based on CT measurements of up to 6 lesions
measuring at least 1.5 cm for nodal lesions and at least 1.0
cm for extranodal lesions. Each formation was measured in
2 projections, then these measurements were multiplied,
and the sum of multiplications before treatment was com-
pared with the sum of multiplications after treatment to
quantify response to therapy [5].

Such a procedure was very laborious and lengthy.
Even more significant in comparing the two surveys was
that such procedures were difficult to reproduce. Studies
showed a large variation in the assessments of the same for-
mations by different radiologists. Besides, in this case, it re-
mained unclear whether the formation was a fibrous tissue
remaining after treatment or a viable tumor [3].

Today, we evidence the rapid development of nucle-
ar medicine. More new radiopharmaceuticals become
available for clinical use; new calculation and image anal-
ysis methods emerge. However, the classical PET/CT with
18F-FDG and SUV calculation remains the most common
research method for a wide variety of pathologies, includ-
ing cancers.

18F-FDG is suitable for lymphoma visualization due to
the high proliferative activity of most lymphomas. PET/CT
can be used for primary detection, staging, and evaluating
the results of lymphoma treatment. Despite the clear advan-
tages of PET/CT over more traditional CT and MRl methods,
including the ability to assess both structural changes and
- even more important - the metabolic status, this meth-
od has its shortcomings, as described above. Now there is
a clear trend towards simplifying these methods due to too
complex and difficult to replicate the analysis methods, in-
cluding algorithms for evaluating PET/CT results [8].

Conclusion: Since nuclear medicine is one of the young-
est fields of medicine and due to the general trend of de-
scribing only the positive aspects of various methods of di-
agnosis and treatment, only a few publications reveal the
weaknesses of a particular method. However, this review
summarizes the most obvious shortcomings of PET/CT in
diagnosing lymphomas. Some of the existing deficiencies,
such as PET/CT adjustment for LBM, can be improved at the
software level and through educating staff about the im-
portance of changing the SUV calculation method. How-
ever, other deficiencies, such as classifications that do not
meet clinical requirements, require more efforts at the lev-
el of international experts and much more in-depth study
of this issue to avoid such shortcomings of new staging
methods. Therefore, even being the most high-tech and ex-
pensive radiological procedure, PET/CT with F18-FDG has
shortcomings that should be known to both nuclear medi-
cine physicians and oncologists involved in diagnosing and
treating lymphomas.
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SAOPONBIK MEOUYUHAHBIY OAMYbIHbIY 0cbl KezeHinoe 18 ¢hmop-/ezoxcuentokoszben (F18-FDG) aumepomanapoviy I1OT / KT ouacnocmukaceinoa
onvly cenimoinieine beneini 6ip dopesicede nemece backa 0a bipKkamap kemuinikmep oap.

3epmmeyoin maxcamol — F18-FDG men [1DT/KT-nbiy o1ci3 scakmapbii aum@omanaposl OUaeHOCMUKANAYOa (pusuKa-mexHuKaublK HeazblHaH
0da, KOpbIMbIHObIHBIY OYPLICIbIZbIHA dCEP emenin manoay 90icmepin 0e 3epmmey.

AQoicmepi: Maxanaoa 2012-2022 sxcvinoapza apranzan PABMED Oepexkopvinoazbl 0epekkezoepee ulony depiizeH. iumpomanapobiy OuazHo-
cmukacvinoa F18-FDG 6ap PET/CT xoadany, onviy cenimoiniai dcone ocvl 3epmmeyoi oymainanovipy oicmepi nyparnol.

Homuorcenepi: Jlumpomanvr ouacnocmuranayoazvl FI18-FDG men IIDT/KT-nviy 6acmol kemwinikmepiniy OIpi-KIUHUKALbIK maianmapaa
monvlx cotikec keametmin Deauville emoey nomuoicenepin 6azanay wikanacel. byn wixana oipkamap oncis sgcakmapea ue, onviy iwinoe oopieepiep
apacvinoazvl memer cotikecmix dcore F'18-FDG owcunakmayowiy ceHimoi emec opeanvlOnap coHOAU-aK NAyUeHmmiy caimazblH my3emyoiy mame-
MAMUKANBIK, AIOPUMMIH OHMATIAHObIPYObl MANAN emeoi.

Kopvimuoinowi: Keiioip kemuinikmepoi 6a20apramansix sxcacaxmama oeneeliinoe uteutyee 601aovl sxcore Koizsmemrepiepee SUV ecenmey 90icin
032epmy0in MaybI30bLIbIZLL MYPAIbLL MYCiHOIpY2ee 601a0bl, OIpak 6acka 0a KeMUINIKmep, MblCabl, HCIKMeYOiy KIUHUKATLIK MALANMAPbIHA MOLbIK
collKec Keameyl XanblKapaiblK, capanmubliap 0eHeeuliHoe aumapivlKmail Kyl canyobl JHCOHe JHCAHA Ke3eH d0ICMEPIHIH OCbIHOA KeMUiIKmepin
6010bIpMAy Yulin 0col Moceseni mepenipek sepmmeyoi Kaxcem emeoi. [lecenmen, minmi cunammaiean 0apavik KeMuinikmepoi eckepe omuipbin,
Q18-DNI [IDT/KT kaszipei yakpimma aumpomarsvl 6acmankpl aHbIKMay yutin oe, emoeyoiy muiMoinicin 6a2anay ywin 0e Ko dHcemimoi ey ceHimoi
o0icmepoiy 6ipi 6oabIN MAOLLIAOGL.

Tyuinoi co30ep: nozumponovi-smuccusinviy momoepagusi (IIT/KT), aumepoma, Deauville, SUV, 18-¢pmop-oesoxcuentoxosa (®18-P/T), icik
camulcol.

AHHOTALIUA

HEJOCTATKMH IIIT/KT UCCJIEJAOBAHUS ITPU JTUATHOCTHUKE
JUM®O®ONPOJIM®EPATUBHBIX 3ABOJIEBAHUM:
OB30P JIMTEPATYPbI

@.A. Baemobaes', P.H. Paxumoncanosa', T.B. [laymos®, A.b. Cadyakacosa®, A.7K. Temupoexos*

«Astana THAO «MeanumHckuit yauBepcuteT AcTanay, ActaHa, Pecnybnuka Kazaxcta;
2KopnopatusHbii hoHg “University Medical Center”, Actana, Pecny6nuka KazaxctaH;
3P «bonbHUua MeauumHckoro ueHTpa Ynpasnenus denamu MpesugeHta Pecny6nuku Kasaxctany» Ha MXB, ActaHa, Pecny6nnka KasaxcTaH

Axmyanvrhocms: [103umpoHHO-5MUCCUOHHAA MOMOZPAhus coemeujeHHas ¢ Komnvromeprot momoepagueit (I1T/KT) asensemcs monoooi
U NePCREeKMUBHOT MEMOOUKOU OJIs NePEUUHO2O0 8bIABNEHUS, CINAOUPOBAHUS U OYEHKU PEe3VIbINAMOS IeUeHUs TUMPONPOIUPepamusHsLx 3a601e-
sanutl. Oonako, Ha danHom smane pazeumus s0epHou meduyunsl, 6 [IDT/KT ouaznocmuxe numgom ¢ 18@mop-/lesoxcuzntoxosou (F18-FDG)
ecmb ps0 HedOCMAmK08, 8 MOl U UHOL CIEeNneHU OKA3bLealoujue Ha ee 00CMOBEPHOCIb.

Iens uccnedosanusn — uzyyume caabvie cmopoust [IDT/KT ¢ FIS-FDG 6 ouaznocmuke 1um@om ¢ hpusuko-mexHuueckol CmopoHsl u me-
MOObl AHANU3A, GAUAIOUUE HA OOCTNOBEPHOCb 3AKIIOUCHUSL.

Memoowi: B cmamve npedcmasner 0030p ucmounukos uz 6aszet PUBMED 3a 2012-2022 22. no npumenenuro I19T/KT ¢ FI8-FDG 6 duae-
HOCIMUKe TUMPOM, €20 00CMOBEPHOCTU, U MEMOO08 ONMUMUAYUL OAHHOLO UCCACO0BAHUSL.

Pesynvmamot: Oonum us enasneix Heoocmamkos IIDT/KT ¢ FI8-FDG 6 ouaznocmuxe 1umghom s651emes He NOTHOCHbI0 0meeuaouas
KAUHUYECKUM MPeDOSAHUAM WIKANA OYeHKU pe3yibmamog aedenus Deauville. Jlannas wixana umeem pso ciadvix cmopoH, 6KII0OUAs HUKYIO
CO2NACOBAHHOCHIL MENCOY BPAYAMU U HEOOCTOBEPHbIIL Opean-opuenmup Hakonaenus F18-FDG. Takoice mpeGyiom onmumuzayuy Mamemamu-
yeckie aneopummel KOppeKyuu K 6ecy nayueHmd.

3axntouenue: Hexomopovie u3 uMerowuxcs HedoCmamK08 MONCHO Peuiils Ha YPOGHe NPOZPAMMHO20 00eCneyeHs: U pa3bACHeHUs nepco-
Hany o eaxchocmu usmenenus memooda pacuema SUV, Ho Opyeue Hedocmamku, KAk HARpUMep He CO8CeM Omeeuanujie KIuHUYeCKuMm mpedo-
6aHUAM KaAccuurayuu mpedyom bonee SHAUUMENbHbIX YCUTULL HA YPOGHE MEHCOYHAPOOHBIX IKCHEPMO8 U SHAUUMENbHO20 Doee 21y60K020
U3yUeHUsT OAHHO20 8ONPOCA 80 usbedcanue NOOOOHbIX U3bAHOE HOGBIX Meno0006 cmaoupoganus. QOHAKO, dadice YUumol8ds 6ce ONUCAHHbIE
nedocmamiu, Ha dannwiii momenm, IHOT/KT ¢ @I18-D/I" sensiemcs 00HOU U3 cambiX 00CMOBEPHBIX MOOANIbHOCIEN U3 UMEIOWUXCS, KAK O
NepPeUtHO20 BbIAGNCHUA, MAK U 0I5 OYSHKU IPPekmueHocmu ieueHuss IUM@PoM.

Knruesvie cnosa: Ilosumponno-smuccuonnas momozpapus (IIT/KT), numgpoma, Deauville, SUV, 18@mop-/lezokcueniokosza (F18-FDG),
cmaouposarue onyxoiell.
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S.S. SADYKOYV - A HISTORIAN, CHRONOGRAPHER,
SCIENTIST, RADIOLOGIST, AND EDUCATOR

K. TOLEUTAIULY', U.K. JUMACHEV", T.T. SADYKOVA', S.A. ESENKULOVA',
A.K. DJAKYPBAEVA', A. AKBAR'

'«Asfendiyarov Kazakh National Medical University» NPJSC, Almaty, the Republic of Kazakhstan

ABSTRACT

Candidate of Medical Sciences, professor, radiologist of the highest category, and experienced teacher Sain Sadykovich Sadykov
was born on February 6, 1943, in the village of Taskabak (Oymaut), Bayganinsky district of Aktobe region. In 1991 he defended his
Ph.D. thesis.

The introduction of his developments into healthcare practice has improved the quality of life of patients with lung, esophageal,
uterine, and pharyngeal cancers.

“Teaching is a very responsible and necessary profession from the point of view of educating young doctors,” says Sain Sadyko-
vich. “A teacher should teach but also educate students with special care and diligence.”

Sain Sadykov is the author of more than 230 academic affairs, including six monographs, 11 educational textbooks, three guide-
lines, and one copyright certificate. He wrote 90% of his textbooks in the native language. His contribution to developing the Kazakh
language in medicine, especially in radiation therapy, is huge. S.S. Sadykov was awarded several medals and certificates of honor
for many years of con-scientious work.

Sain S. Sadykov celebrates his eightieth anniversary surrounded by his wife, son, daughter, grandchildren, and great-grandchil-
dren. We wish our dear veteran a long life filled with satisfaction from a happily lived path next to respected friends and a caring,
loving family.

Sayin Sadykovich Sadykov - Candidate of Medical
*‘f"‘" Mﬂwg, Sciences, professor, radiologist of the highest catego-

ry, and experienced teacher — was born on February 6,

1943, in the village of Taskabak (Oymaut), Bayganinsky
district, Aktobe region.

Having graduated from the Medical Faculty of the Ak-
tobe State Medical Institute in 1968, he headed the surgi-
cal department in Khromtau, Aktobe region, for two years.

In 1970, he joined the Kazakh Institute of Oncology
and Radiology (KazIOR) as a junior researcher.In 1987, he

became a Senior Researcher in Clinical Radiology Depart-

ment. In 1992, he was reappointed as a senior researcher;
from 1996 to 1999, he headed that department. In 1991,
S. Sadykov defended his candidate’s thesis on “Compar-
ative results of disassembly of doses in different ways in
treating lung cancer with radiation.” Introducing his find-
ings into healthcare practice has improved the quali-
ty of life of patients with lung, esophageal, uterine, and
pharyngeal cancers. Since that year, he has been an As-

Photo 1 - Sayin Sadykov

sistant Professor and later an Associate Professor at the
Kazakh National Medical University (KazNMU). In 1999,
he became a Professor at the Department of Oncology,

The great philosopher Abu Nasir Al-Farabi said, “If
a nation does not know its history, if a country loses its
history, then its citizens have no way to go.” Our ances-
tor Balasaguni said, “The future begins with the knowl-
edge of the past.”

Mammology, and Radiation Therapy, after being award-
ed the title of associate professor by the Higher Attesta-
tion Commission under the Ministry of Education.
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Photo 2 - Sayin Sadykov with his family: his mother, his spouse Bagilash, his brother, and his daughter Venera
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Photo 3 - Prof. H. Abisatov and prof. S. Sadykov

In April 2008, the Academic Council of AsfendiyarovKaz-  his job, the doctor has updated all chapters on radiation
NMU appointed him the title of Academic Professor. During  therapy in several educational and methodological edi-
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tions for interns, students, and teachers and supplement-
ed them with Kazakh translations. He prepared case reports
and tests in Kazakh for all faculties, residents, and interns.

S. Sadykov participated in scientific research on can-
cer radiation treatment, focusing on increasing the tu-
mor sensitivity to ionizing radiation.

Photo 4 - S. Sadykov's teacher, Doctor of Medical Sciences, Prof., Academician of the National
Academy of Sciences of the RK, S.B. Balmukhanov and Master of Sciences, Prof. Magzhan Sain

Back in 1989, during a one-month medical course
in Minsk, Belarus, a professor who lectured in Radiol-
ogy spoke about his scientific work aimed at treating
esophageal and lung diseases with radiation sources
and increasing sensitivity to ionizing radiation. Only
our domestic scientists noted the unique role of aca-
demicians S.B. Balmukhanov, Zh.N. Abdrakhmanov,
N.A. Azhigaliyev, S.S. Sadykov, and others in advanc-
ing this field.

“Teaching is a very demanding and necessary voca-
tion for training young doctors,” says Sain Sadykovich.
“A teacher should treat each student with special kind-
ness, as his own kid, and tirelessly engage in education
and training.”

The great Abai said, “Do not hurry; keep your mind
open, and you will succeed in teaching a kid.” A teach-
er is not only a pedagogue but a mentor. No wonder
our grandfather Abu-Nasir al-Farabi, a famous thinker
of our people, who was called the second Aristotle in
the world, said, “Knowledge without education is the
worst enemy of humanity.”

On this occasion, in connection with the 77th anni-
versary of Sakeng, we decided to quote a poem dedi-
cated to the teacher by interns (group 644-1.2, the aca-
demic year 2019):

Qadrmetti Sadyquly Saiyn agai,
Medisina salasynda malim agai.

50 jyl eli Gsin efbek etse,

Bolmaidy jaqsylygyn baiandamai.
Halgym dep, talai efibek atgarypty,
Birnese t6s belgimen maqtalypty.
Turalap kelgen nauqas ajaldardan
Talaidy arasalap ap galypty.

Onerdi aqyndyqty joldas qylgan,
Omirin sal seriler jalgastyrgan.
Agaiym sesendikpen sdilegende,
S6zsendi menmin - degen aljastyrgan.
Ulgi alyp agaiyma jastar erdl,
Gylymda kép jafalyq asqan ed..
Zerttep qazagymnyh sejiresin,
Ulesin tarihgada qosqgan edi.

Nar berdi sakirtterdii sanasyna,
Enbekqyp “Onkologia” salasynda.
Jiyrma saqty kitaptyn avtorysyz
Syqtyiyz mandai termen dara synda.
Agaiym, jasai bersin taryp bagy,
Berik bop apaimenen yryqtary.
Agaiym, kdzimizge jas korined
Jigittei qylsyldagan qyryqtagy.
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Osyndai agailarmen maqgtanamyz,
Adaidyn 1zin basyp baq tabamyz.
SiAirp boiga bergen téalimderin,
El Gsin bizde gyzmet atqaramyz.

Biz sizd1 asqar tauga tefieremiz,
Kefeisin drgasanda keregeniz.
Adamzat drpagymen myhjasaidy,
Kobeisin nemeremen-sdbereniz.
Agaiym jlrsiz bizge bilim berip,
Jureilk agai jurgen i1zge erip.
Jetpis jet jasyiyz qutty bolsyn,
Toi jasanyz tagyda jlizge kelip.

Sain Sadykov has authored more than 230 academic
papers, including six monographs, 11 educational text-
books, three guidelines, and one author’s certificate.
90% of the textbooks he wrote in his native language.
His contribution to developing the Kazakh language in
medicine, especially in radiation therapy, is enormous.

Sayin Sadykov has not lost the generosity of our
forefathers. He possesses deep knowledge, speaks soft-
ly, and stays calm and cool-head. These are the qual-
ities of a real teacher who can raise people’s spirits in
any environment and multiply their wealth. He capti-
vates people with his unique personality, open arms,
and free speech. A person energized by his warmth
does not want to leave him.

We are in respectful relations with Sayin Sadykov.
He knows genealogical history well; his stories are full
of proverbs and sayings; he tells them without haste,
and he is a poet. During any corporate holidays, the
first word was to Sayin, who began his dedications in
verses. It is not only Saken’s pious image that makes
him unique on the outside but also his nature, which
shows the richness of his inner spiritual world and his
honest intention. He cannot stay indifferent to the
changes and troubles of life; his morality does not al-
low him to do so.

\

N

Photo 5 - Sain Sadykovich Sadykov with his colleagues

Last February, Sayin Sadykov celebrated his 60"
wedding anniversary. His wife Bagilash, to the glory
of Sayin, gave life to their daughter Venera and their
son Magzhan, who received a moral upbringing. Ve-
nere is a qualified economist; she graduated from the
famous Institute of National Economy. Her daughter
Zhanar graduated from the Institute of Internation-

al Relations and is a teacher at this educational insti-
tution, and her granddaughter Arailym is a student
at that University. His son Magzhan followed in his
father’s footsteps; he graduated from the Medical
University and defended his Ph.D. thesis. Magzhan
is a qualified doctor and an Academic Professor. The
daughter-in-law Zauresh is a Police Major. Daniyar,
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the eldest grandson, is a university student in Turkey. For many years of conscientious work, Sayin Sa-
Nurmukhambet, who got his great-uncle’s name, is dykov was awarded several medals (7) and Certificates
a high school student. Sayin Sadykov and his spouse  of Honor (2).

Bagilash are happy in the company of their grand- Today, on his 80™ anniversary, we wish Sayin Sa-
children. dykov a long and happy life!
AHJATIIA

CAMDBIH CAIBIKYJIBIHBIH TYJIA BOWbI TYHBIII TYPFAH TAPUX, INEPTII KAJICAH
IIEKIPE, IOPITEP PA/INOJIOT, FAJIBIM KOHE YJIAFATTBI YCTA3

K. Toneymanynw', Y.K. Kymawes', T.T. Caovixosa', C.A. Ecenxynosa', A.K. /{ncaxunoaesa', A. Akoap'
"«C.[. AccheHansipos atbiHgarsl Kasak ¥nTTeik MeguumHa YHusepeuteti» KEAK, Anmatbl, Kasakctad Pecnynnkace

Meouyuna avinvimoapvinely KaHoudamel, npogheccop, xHco2apavl canammol 0dpicep paouonoe, modxcipubdeni nedacoe Caiivin Caovikynsl
Caovikos 1943 oucwinet 6 aknanoa Akmebe obnvicel, batieanun ayoanvineiy Tackabax (Oumaysim) ayvinvinoa Oynueze keneen. 1991 colivl
KaHOuOammolkK, OUccepmayuscoli Kopaaosi.

Jencaynvix cakmay mosicipubecine Onbly QUKAH ACAHATLIKMAPLIH eH2I3Y HOMUICECIHOe OKNe, OHel, JCAMbIP, JHCYMKbIHUAK Kamepai iCiK-
mepimen ayblpean HaAyKAcmapobly OMIp Cypyi canacol sHcakcapobl.

— ¥emasowik ypnax mopoueci mypevicoinan ome scayanmol, opi Kasicemmi Mamanowl, ycmas op banaza epexuie meupimmen 63 6andcoi-
oail kepin, xcanviknail Oinim men mopoue bepyi kepex-oeudi Cauivin CaoviKybi.

Caovios C. — 230-0an acmam 2oiimu sHcymvicmapoviy agmopsi. Conviy iwinde 6 monozpagus, 11-okynvik, 3 muimoi ycoinvicmap, 1 ag-
mopavlk Kyonix scazean. Ocvl scasean enbekmepiniy 90% ana mininoe. OHbly MeOUYUHA CANACBIHOA KA3AK MILiH 0amblimyod, acipece coyie
Ko3iMen emoeyoe KOCKaH yaeci opacam 30p.

Kon orcvinevt enbezi ywin C. Cadvikos bipuewe meoanvoapmeH xcone Kypmem epamomanapvimen mapanammanovl. byzinde cexcen dcacka
moazan mepeini moii ycminoe Caun CaoblKynblnbly KAHWA JCACKA Keaceoe KapmauMaysblind, ackap mayoat 6aiaiapuiisly oKeci 6apoa euka-
WaH opmaumMaysina, mou-motad yiacsln, HedcKa HCac KOCbLIbIN, Y3aKma 6axKslimmel 2yMulp Keutyine minek 0indipemis!

AHHOTANMA

C.C. CAJIBIKOB — HICTOPHK, JIETOIIMCEIL, YYEHBIN, BPAY PAJIUOJIOT U IIEJATOI
K. Toneymanynw', Y.K. Kymawes', T.T. Caovixosa', C.A. Ecenxynosa', A.K. /Incakunoaesa', A. Axoap'

"HAO «Kasaxckuii HaumoHanbHblit MeauumHekui yHusepeuteT um. C.[0. AceHansiposay, Anmathl, Pecrybnuka Kasaxcra

Kanouoam meduyunckux nayx, npogeccop, spau-paouonoe evicuteti kamezopuu, onvimuwiii neoazoe Caun Caovikosuy Cadvikog poouacs
6 geepans 1943 200a 6 cene Tackabax (Oumaym) Batieanuncrkozo pationa Akmrwobunckot ooracmu. B 1991 200y 3awumun Kanouoamckyo
Oouccepmayuio. Bueopenue 6 npakmuxy 30pagooxpanenus e2o paspabomox yayuuuio Kauecmeo HusHu 60IbHbIX pAKoM JIe2KUX, nuueeood,
MAMKU U 2IOMKU.

«[Ipenooasanue — ouenb 0omeeMCcmMeeHHAs U HYHCHAA NPOPeCccus ¢ MOUKU 3peHUs 60CHUMAHUs MOI00bIX spayeti, — cogopum Caun Caodvi-
KO8UY. — Yuumenv 0012i1cen He MONbKO YUUNb, HO U 60CNUMbIEAMb 0OYYAIOUUXCSL C OCOObIM BHUMAHUEM U YCePOUeMy.

Caovikos C. — agmop 6onee 230 nayunvix pabom, exaouas 6 monoepaguii, 11 yuebnuros, 3 memoouueckux pekomenoayuu, 1 ceudemens-
cmeo 06 asmopckom npase. 90% yuebnukos Hanucanvl um Ha poOHOM A3zbike. E20 6K1a0 6 pazeumue Ka3axcko2o A3blka 6 00aacmu MeouyuHul,
0CobeHHO 6 IYyuegoll mepanuu, 02pOMeH.

3a muozonemuwiii mpyo C.C. Cadvikos Hazpaxcoen HeCKOIbKUMU MeOANSIMU U NOYeMHbLMU 2PAMOMAMU.

Csoii socomudecamuiii wouneti Caun Cadvikosuy scmpeuaem 8 meniom cemelinom Kpyey, 6 OKPYICEHUUL HceHbl, ColHd, 00Yepl, HYKO8
u npasnykos. JKenaem nautemy eemepany 00n2ux aem JHCU3HU, HANOIHEHHLIX YYECIMEOM YO0EIeMBOPEHUS O CYACIUEO NPOUCUNO20 NYMU,
PAOOM C Y8adicaemMvlmu OPYy3baMu U 3a00mMausoll, 1100suel cembell.
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Established
in 2008,

Public Fund

'I'OGE'I'HER
CANCER .......

non-governmental charity organization
supporting all forms of cancer control.

THE MISSTON OF THE FUND is,combining efforts and
capacities of the whole society to save those who can be saved
and ensure decent life to those who cannot be saved.

THE PURPOSE is to assist the development of the oncological
service of Kazakhstan, including actions to support:

efficient prevention
early diagnostics

quality treatment
accessible palliative care

Public Fund «TOGETHER AGAINST CANCER»

Executive Director: Gulnara Kunirova

Legal Address: Nazarbayev St. 148-32, Almaty 050000, the Republic of Kazakhstan
Postal Address: Begalin St. 73A, Almaty 050020, the Republic of Kazakhstan

Tel.: +7 (727) 973-03-03,+7 (708) 973-03-03

E-Mail: oncologykz@gmail.com, web: www.oncology.kz

Bank details:

IBAN (KZT): KZ526017131000056375
IBAN (USD): KZ406017131000054457
IBAN (EUR): KZ456017131000053785
IBAN (RUB): KZ636017131000057923
Almaty Regional Branch of

Halyk Bank of Kazakhstan

BIC: HSBKKZKX

Beneficiary code - 18

Payment purpose code
for sponsorship transfers - 119

KATEPJII ICIKMEH KYPECENIK
TOGETHER AGAINST CANCER

BMECTE MPOTWNB PAKA

KOFAMUbIK KOPbl + PUBLIC FUND + OBLLECTBEHHbIN ®OHA
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