Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

UDC: 616.61-006.6-091.8-06:616.36-033.2+616.71-006.34]-073.7
https://doi.org/10.32345/USMYJ.3(157).2025.89-102

Received: May 21, 2025
Accepted: July 30, 2025

The use of complex radionuclide methods in the detection of metastatic
lesions of the skeleton and liver in Kidney cancer

Yehor Lazar!, Danylo Yevdoshenko %, Anastasiia Mazur 2, Olena Mironova?,
Hanna Romanenko 2, Anatoly Makarenko *
! Municipal non-profit enterprise "Kyiv City Clinical Oncology Center", Kyiv, Ukraine.

? Department of radiology and radiation medicine, National Medical University
named after O.0O. Bogomolets , Kyiv, Ukraine.

3 Department radionuclide diagnostics Communal non-commercial company "Kyiv City Clinical
Hospital No.18", Ministry of Health Ukraine, Kyiv, Ukraine.
Corresponding Author:

Olena Mironova

E-mail: mironovarad@gmail.com
+380506418181

Abstract: metastasis of kidney cancer occurs to the bones in 30% of cases, and to the liver in 60%.
One of the radiation methods for detecting metastatic lesions of the skeleton and liver is radionuclide.
Osteoscintigraphy is a specific study in the diagnosis of bone metastases, mainly of the osteoblastic
type. For the diagnosis of liver metastases, radionuclide methods are used "in vivo" and "in vitro".
Static hepatoscintigraphy, compared to ultrasound, computed tomography and magnetic resonance
imaging, is less informative in finding secondary lesions. One of the most sensitive methods for
detecting secondary liver damage is radioimmunoassay of specific tumor markers. The main ones are
alpha-fetoprotein, carcinoembryonic antigen and carbohydrate antigen 19-9. Their concentration in
the blood serum increases tenfold when the malignant process spreads to the liver. In the radionuclide
department of the KMCL No. 18, which is located at the Department of Radiology and Radiation
Medicine of the O.0. Bogomolets National Medical University, patient S., 62 years old, with right-
sided renal cell carcinoma of stage Il (T2NOMO0), underwent radionuclide studies of the skeleton,
liver, function of the single left kidney (after right-sided nephrectomy), and tumor markers. The reason
for this was the absence of secondary lesions of these organs on X-ray computed tomograms in the
presence of pain syndrome in the lower back and heaviness in the right hypochondrium. Radionuclide
examination of the skeleton revealed slight hyperfixation of the radiopharmaceutical (up to 150%) from
L1 to L5, which did not confirm the presence of secondary spinal lesions. The functional capacity of
the left kidney was reduced. The absence of drug accumulation on hepatoscintigram was not detected,
but a diffuse-uneven decrease in its uptake by cells of the reticuloendothelial system was observed,
which is characteristic of hepatitis. However, the levels of tumor markers characteristic of focal liver
damage significantly exceeded the norm. Based on which a conclusion was made regarding metastatic
damage to this organ. Thus, patients with hepatocellular kidney cancer are recommended to undergo
a comprehensive radiation examination with the inclusion of radionuclide methods both "in vivo" and
"in vitro" to determine tumor markers specific for secondary liver damage.

Key words: Metastases; Renal Cell Carcinoma; Tumor Markers; Radioimmunoassay;
Hepatocellular Cancer; Dynamic Renoscintigraphy; Osteoscintigraphy; Static Hepatoscintigraphy.

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

&9


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (157), 2025

Creative Commons «Attribution» 4.0

Introduction

One of the most common types of kidney
cancer is renal cell carcinoma (RCC) (up to
85%), which arises from the degeneration
of epithelial cells of the proximal tubules
and collecting ducts. It ranks 10th among all
cancers and 3rd among malignant tumors of
the genitourinary system. In Ukraine, incidental
detection of RCC by ultrasound (US) and X-ray
computed tomography (CT) has increased
significantly (comparison of data from 1997
and 2021). The incidence rate among women
increased from 6.2 per 100 thousand population
in 1997 to 8.7 per 100 thousand population
in 2021. The mortality rate among the female
population in 1997 was 2.7 per 100 thousand
population, and in 2021 — 3.1 per 100 thousand
population [1]. The diagnosis of RCC is
established in healthcare institutions of Ukraine
on the basis of the “Unified Clinical Protocol
for Primary, Secondary (Specialized) and
Tertiary (Highly Specialized) Medical Care” for
Kidney Cancer [2]. Before starting specialized
treatment, it is necessary to conduct a number of
examinations to determine signs of malignant
tumor growth and the stage of the disease. This
is a package of general laboratory tests and
such radiation methods as ultrasound of the
abdominal cavity (40-60% of kidney tumors
are detected incidentally); CT of the chest and
abdominal cavities; dynamic renoscintigraphy
(DRSG) to determine the functional state of
the kidneys before and after surgery; magnetic
resonance imaging (MRI) of the kidneys,
urinary tract and brain (in the presence of
neurological symptoms), or in case of allergy
to X-ray contrast and pregnant women without
impaired renal function; osteoscintigraphy
(OSG) is mandatory in the presence of pain in
the bones of the skeleton and increased alkaline
phosphatase (ALP) in the blood serum [3, 4].

RCC is divided into stages:

Stage 1 — tumor cells differ slightly from
normal ones, develop slowly. The tumor is
localized in the middle of the kidney and does
not protrude beyond the renal capsule.

Stage II — cancer cells have clearly defined
differences, grow slowly. The tumor may extend
beyond the renal capsule.
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Stage I1I — the tumor affects the lymphatic and
circulatory systems. Stage IV — undifferentiated
cells are significantly different from healthy
ones, metastases are observed in neighboring
organs (liver, lungs), distant lymph nodes and
organs.

In 30% of cases, RCC spreads to the bones.
It most often affects the vertebrae, hip joints,
and ribs, causing severe pain, fractures, and
cracks [5]. This can lead to induration and
growths (in the osteoblastic type of metastasis)
or destruction of bone tissue (in the osteolytic
type) [6]. In 60% of cases, RCC metastasizes
early to the liver, which is manifested by
heaviness in the right hypochondrium, bitterness
in the mouth, and sometimes jaundice. The main
radiological methods for detecting metastatic
lesions of the skeleton today remain CT and OSG.
However, each of them has its own advantages
and disadvantages. CT is more informative in
cases of lytic metastases (Mts) and significant
bone damage [6]. OSG, on the contrary, is more
informative even in small areas of lesion, but
mainly osteoblastic type of metastasis. In this
case, hyperfixation of the radiopharmaceutical
preparation (RPP) is noted above 150% compared
to normal bones [7]. To detect secondary liver
lesions, ultrasound, CT, MRI and radionuclide
methods are used. However, their informativeness
directly depends on the size of the lesions,
with a diameter of up to 5 mm they may not
be visualized. Therefore, if there is a suspicion
of the Mts spread of a malignant process to the
liver, it is better to study tumor markers (TM),
which are specific for its metastatic lesions [8].
One of the mandatory research methods for RCC
is DRSG, which is necessary to determine the
preoperative function of each kidney to exclude
the occurrence of renal failure in the postoperative
period, and the function of a single kidney in the
postoperative period.

Aim

To investigate the informativeness of
radionuclide research methods in detecting
secondary skeletal and liver lesions in renal cell
carcinoma.

Materials and methods

Patient S., aged 62, was diagnosed with stage
IT RCC (T2NOMO) of the right kidney in 2017
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according to the protocol for managing patients
with a diagnosis of RCC and underwent right-
sided nephrectomy. In 2024, she underwent
the following radionuclide studies: OSG,
DRSG, static hepatoscintigraphy (SHSG) and
determination of TM by radioimmunoassay
(RIA). All studies were performed in the
radionuclide diagnostics department of the
KNP "KMKL No.18", which is located on
the basis of the Department of Radiology and
Radiation Medicine of the O.0. Bogomolets
National Medical University. OSG, DRSG and
SGSH were performed on a gamma camera
SPECT-1 "AMCRIS-H Limited" (Ukrainian-
American Enterprise), with computer software
"Spect Work" (Ukraine). And for RIA, a gamma
counter "Gamma-12" was used. OSG and DRSG
were performed with one radiopharmaceutical
preparation (RPP) of nephro and osteotropic
type — methylenediphosphonic acid (MDP)
from the company "Polatom" (Poland), labeled
with radioactive technetium 99m - Poltech
99mTc-MDP. Technetium was obtained using a
molybdenum 99 (Mo099) generator system from
the same company directly in the radionuclide
department (Fig.1).

The use of one RPP with an activity of 600
MBQ for the study of both the skeleton and
the kidneys is due to the fact that phosphate
compounds, in addition to osteotropy, also
have renal kinetics. The greatest activity in
the kidneys is detected within 20 minutes after
intravenous bolus administration of the drug,
which allows them to be studied at this time.
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With the help of DRSG, functional parameters
such as glomerular filtration rate (GFR), renal
plasma flow, and secretory-excretory capacity
are determined [9]. The study was performed
in the horizontal position of the patient with
the gamma camera detector placed under the
bed in such a way that its longitudinal diameter
was parallel to the spine, and the transverse
diameter was at the level of the XII ribs. During
the minute, indirect renangiogram (IRNG) data
were obtained with a frequency of 1 frame/sec.
Subsequently, information collection continued
for 20 min with a frequency of 1 frame/min.
On the total image of the kidney for the first 10
minutes, its area, size, shape, uniformity of RPP
accumulation and time of its excretion into the
bladder were assessed. For quantitative computer
processing, the following areas of interest were
selected: the heart, the “site” of the right kidney,
the left kidney, and the urinary bladder. As a
result, the kinetic curves of the RPP through the
heart (cardiac), the left kidney, and the area of the
missing right kidney (renograms) were obtained
(Fig. 2).

The glomerular filtration rate (GFR) was
calculated from the cardiac curve, and the
parameters of the time transport of RPP were
calculated from the renograms. The maximum
accumulation of RPP for 3-5 min was taken as
100% and the percentage contribution of the
left kidney was determined. The analysis of its
secretory and excretory function was carried out
by a data processing program and consisted in
calculating the main parameters:

Gamma camera SPECT-1

Gamma counter "Gamma-12"

Mo? generator

Fig. 1. Equipment and generator system for conducting radionuclide research
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Frame-by-frame image of the dynamics of
the RPP over 20 min.

Measurement of the area and
size of the left kidney

Graphical representation of the
dynamics of RPP: A — heart, B — left
kidney zone, C — "place" of the right
kidney, D and E — body background,

F — urinary bladder.

Fig. 2. DRSG in patient S

— Tmax — time of maximum accumulation of
RPP in the kidney (min);

— T1/2max — half-life of RPP from the kidney
(min);

— GFR (ml/min) — separate per kidney, total,
standardized (by body area);

— E20 — % of RPP elimination from the
kidney for 20 min. in relation to the max.
accumulation of RPP.

Normally, up to 32% of the total RPP activity
is filtered. The data were entered into a standard
study protocol developed at the Department of
Radiology and Radiation Medicine.

2-3 hours after administration of the RPP,
when its absorption in the bones reaches its
maximum level, OSG was also performed with
the patient lying down. Initially, the study was
performed in the “Whole Body” mode (in anterior
and posterior projections) with screening of the
urinary bladder for simultaneous visualization of
all parts of the skeleton. Then we moved on to a
polypositional examination (also in the front and
back projections). The collection of information
on the gamma camera computer continued until
600,000 pulses were obtained from each field.
Normally, radioactivity accumulates more in
spongy bones — the vault and base of the skull,
the facial skeleton, the spine, ribs, angles and
edges of the scapulae, the pelvic bones, and the
epiphyses of long tubular bones. For quantitative

evaluation of osteoscintigrams, hyperfixation
zones and normal areas of the bone system were
selected. The inclusion of RPPin a suspicious area
of bone tissue up to 110-125% was considered
the norm. At 130-150% (in the absence of
injuries or endoprosthetics), inflammatory or
degenerative-dystrophic processes, or secondary
lesions of a lytic nature, were suspected. RPP
hyperfixation of more than 150% was considered
as confirmation of Mts [10, 11] (Fig. 3).

The obtained indicators, along with the
doctor's comments, were entered into a
standardized research protocol developed at
the Department of Radiology and Radiation
Medicine (Fig. 4).

Radionuclide studies of the liver were
performed using "in vivo" and "in vitro" methods,
namely — HSG and RIA. Scintigraphic methods
are divided into dynamic (to determine the
function of the hepatobiliary system) and static
(to assess the position of the organ, its relationship
with other organs; size, shape, contours; nature
of the lesion; detection of portal hypertension
syndrome; prevalence of focal lesions). Their
use depends on the indications and objectives of
the study. In order to detect Mts liver damage,
SGHS was performed 2 weeks after DRSG and
OSG. The study was performed 20 minutes after
intravenous administration of a colloidal solution
of technetium with an activity of 1 MBg/kg of
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Polypositional research Quantitative processing of polypositional OSG results
Fig. 3. Computer processing of OSG results

Fig. 4. Sample standardized OSG protocol

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

93


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

UKkrainian Scientific Medical Youth Journal

Issue 3 (157), 2025

Creative Commons «Attribution» 4.0

ISSN 2786-6661
eISSN 2786-667X

a — front projection

b — right lateral projection

¢ — rear projection

Fig. 5. Liver scintigrams are normal (data from our own archive).

weight in the patient's "standing" position from
the abdomen, right side and back. This RPP has
hepatotropic properties and accumulates in the
mononuclear phagocyte system of the liver and
in other organs of the reticuloendothelial system
(RES). In a healthy person, all the blood passes
through the liver in 10-12 minutes, so it is during
this time that the maximum concentration of
RPP in the organ is reached. Normally, the liver
captures approximately 90% of the injected RPP
and on scintigrams has clear, even contours
without depressions and protrusions, with a
smooth transition of colors from maximum to
minimum shade, which is displayed on the color
scale. In the direct projection, its shape resembles
a triangle with the hypotenuse along the edge of
the right costal arch. In the right lateral projection,
it has the shape of an oval, and in the posterior
projection, its left lobe is shielded by the spine.
The assessment of parameters in SGHS is carried
out in the direct projection (Fig. 5).

In the direct projection, the spleen is not
visualized, but may be visible in the posterior

projection. Its appearance on the scintigram in
the direct projection indicates significant liver
damage. In cysts, abscesses, liver tumors, the
colloidal solution of radioactive technetium is
not taken up by the PEC cells and looks like
“accumulation defects” of RPP. Primary tumors
appear as single “defects” of varying sizes.
Sometimes they may appear as a “shothole” or
the absence of part of the liver [12] (Fig. 6).

In Mts liver damage, foci of hypofixation
(or absence) of RPP accumulation can be either
single or multiple (more often) (Fig. 7).

For RIA on TM content, blood was taken
during multi-target scintigraphy of the skeleton
and a single kidney. TM are specific molecules
thatare produced directly by tumor cells or normal
cells in response to the growth of a malignant
neoplasm. They can be primary, secondary,
and additional. The primary TM has high
sensitivity and specificity for the corresponding
tumor [13]. In this case, it is alpha-fetoprotein
(AFP), carcinoembryonic antigen (CEA), and
carbohydrate antigen (CA 19-9). These tumor

a — "defect" accumulation of
radiopaque material 3.8x2.7cm in 6
and 5 segments — direct projection

b — right lateral projection

¢ — rear projection

Fig. 6. Liver scintigrams in hepatocellular carcinoma (data from our own archive)
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a — “defects” of RPP accumulation in
the left lobe 2.5x3cm; in the right —
22.5x15.5cm — direct projection

b — right lateral projection

¢ — rear projection

Fig. 7. Liver scintigrams with Mts lesion (data from our own archive)

markers are not specific for renal cell carcinoma.
But it is their level that increases significantly
precisely with metastatic damage to the liver by
any malignant tumor. Secondary is less sensitive
and specific for a particular neoplasm, but in
combination with the main TM significantly
increases the probability of tumor detection. It
includes thymidine kinase (TK) in Mts in the
liver. Additional TM are even less sensitive,
but may have a certain organ specificity and are
significantly increased with tumor recurrence.
The main TMs characteristic of metastatic liver
lesions were determined using appropriate
kits from the company “Immunotech” (Czech
Republic) [14].

AFP is a glycoprotein produced in the
embryonic yolk sac, liver, and intestinal
epithelium of the fetus. Molecular weight 70,000
daltons, half-life 5-7 days. In adults, it is normally
absent or detected in minimal amounts, therefore
it is a tumor marker. A moderate increase in
its level can be caused by liver pathology, and
a significant one by hepatocellular carcinoma
or its metastatic lesion [15]. This is due to the
acquisition of some cancerous neoplasms of the
properties of embryonic tissues and the ability
to synthesize proteins, which are characteristic
of the early stages of the body's development.
In primary liver tumors, its increase in 95% of
patients can be detected 1-3 months earlier than
the clinical manifestations of the disease. The
size and intensity of tumor growth, the stage of
the process and the degree of malignancy are
not proportional to the amount of this TM in

the blood [16, 17]. The main indications for the
determination of AFP in serum are:

— detection of hepatocellular carcinoma;

— diagnosis of metastases of tumors of

various localizations in the liver;

— detection of testicular teratoblastoma;

— differential diagnosis of tumors of other

localizations;

— assessment of treatment effectiveness.

Values in international units (IU) per ml:
normal 0-5.0 IU/ml; borderline 5.0-10.0 IU/ml;
pathological >10.0 IU/ml.

CEA is also a glycoprotein that is produced in
very small amounts in the cells of the digestive
system in healthy people. Its determination is
used for early diagnosis, monitoring of the course
of the disease and treatment, primarily in colon
and rectal cancer. The initial values of CEA in
these diseases are very high. In addition, CEA
can be significantly increased in liver metastases.
Sometimes high levels of this TM are also
observed in various inflammatory, autoimmune,
benign diseases of internal organs, in smoking
and alcohol consumption. CEA concentration:
normally 0-5.0 ng/ml; limit values: 5.0-8.0 ng/ml;
in pathology >8.0 ng/ml; in oncopathology
>20 ng/ml. In somatic pathology, the CEA level
rarely exceeds 10 ng/ml and normalizes with
clinical improvement. In malignant processes,
its level steadily increases throughout the entire
period of the disease [18].

CA19-9 is a mucin-type glycoprotein similar
to Lewis antigen with a molecular weight of
500,000 daltons. It is produced by epithelial
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cells of the fetal digestive tract. In adults, it is
present in minimal concentrations in the blood
and other fluids. The biological half-life is 5 days.
When a tumor occurs in the liver, pancreas or
stomach, CA19-9 is produced by their cells. But
it is most often used to monitor the effectiveness
of treatment. The ability to produce CA19-9
is associated with a person’s blood group: in
patients with the rare Lewis group (a-/b-), it is not
produced. CA19-9 is excreted exclusively with
bile, and therefore even minor cholestasis can
cause its significant increase. High concentrations
of CA19-9 are also observed in cholelithiasis,
cystic fibrosis, cholecystitis or pancreatitis, as
well as in hepatitis and cirrhosis of the liver. Its
highest levels are determined in pancreatic cancer
[19]. In primary liver cancer and in metastases to
it from tumors of other localizations, a significant
increase in the level of CA 19-9 is also observed
[20]. In practically healthy people with normal
bilirubin levels, the concentration of CA19-9 in
the blood serum is 0-30 IU/ml. With increased
bilirubin and alkaline phosphatase levels, its level
increases to 100 IU/ml. The values considered
to be borderline are: 30.0-40.0 IU/ml, and
pathological values are >40.0 IU/ml. Almost all
patients with very high levels of CA 19-9 (over
10,000 IU/ml) have distant metastases, including
to the liver [13].

Description of a clinical case

Patient S., 62 years old, was diagnosed with
stage II RCC (T2aNOMO) in 2017. No clinical
manifestations were observed, except for the
presence of a small amount of blood in the urine.
In the same year, a right-sided nephrectomy
was performed, followed by targeted therapy.
The patient underwent repeated courses of
chemotherapy and annual control CT scans,
which did not reveal metastatic lesions of other
organs and systems. When a slight pain syndrome
in the lower back and heaviness in the right
hypochondrium appeared in 2023, the next CT
scan was performed, the results of which did not
reveal pathological changes in the skeleton and
other organs. The content of alkaline phosphatase
and ionized calcium did not exceed the norm.
Given the persistent pain syndrome in the spine
and heaviness in the right hypochondrium, it was
decided to conduct a comprehensive radionuclide
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study on the patient. OSG, which is more sensitive
in detecting metastatic lesions; DRSG to assess
the functional status of the single left kidney;
SHSG and determination of AFP, REA and
CA19-9 PM by RIA to determine the presence of
secondary focal liver damage. OSG and DRSG
were performed on 02/16/2024. Immediately
after bolus IV administration of RPP, DRSG was
performed. Its results revealed a slight slowdown
in the filtration and excretory abilities of the single
left kidney. Its arterial and venous circulation,
according to indirect renangiogram, were not
impaired. The accumulation and distribution of
radiopaque substance in it is uniform, indicating
the absence of areas of sclerosis and focal lesions.
The right kidney was not visualized due to its
removal (Fig. 8).

2 hours after the injection of RPP, an OSG
was performed, the results of which revealed a
slight hyperfixation of RPP in the spine up to
150%: Th XII-L1 up to 150%, and from L3 to
L5 up to 135%. This did not allow us to conclude
that there was a reliable secondary bone lesion
(Fig. 9).

Alkaline phosphatase and ionized calcium
levels were normal. Two weeks later (March 4,
2024) after a multi-target radionuclide study of
the skeleton and kidneys, the patient underwent
SHSG to detect focal lesions (Fig. 10).

Scintigraphically, the liver is enlarged
due to both lobes (16.5x13.2x11x22cm). Its
shape is unchanged, the contours are clear
and even throughout. The accumulation of
radiopharmaceuticals is diffuse and uneven.
The spleen is not enlarged (6x3cm) with the
accumulation of the drug up to 5% (0). The
bone marrow did not accumulate RPP (0).
A conclusion was made of moderate diffuse
changes in the liver.What are the scintigraphic
signs of hepatitis.

When determining the TM AFP, CEA and
CA-19-9, the results of a significant increase
in their levels were obtained: AFP — 67 1U/ml
(with a normal value of up to 5 IU/ml), CEA —
32 ng/ml (with a normal value of up to 5 ng/ml),
CA19-9 — 301 IU/ml (with a normal value of up
to 30 IU/ml). Taking into account the anamnesis,
clinical, laboratory and radionuclide data, it was
concluded that patient had possible secondary
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Fig. 8. Results of DRSG of patient S
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Fig. 9. Results of polypositional OSG of patient S

a — direct projection — “defect” of
accumulation in the IV segment

b — right lateral projection

¢ — posterior projection

Fig. 10. Static hepatoscintigram of patient S.

damage to the spine from Th-12 to L-5, most
likely of a lytic nature, Mts to the liver. On the
control CT scan after six months, rapid spread of
the process to almost all organs was observed,
despite constant courses of targeted therapy.
Pathological compression of L1, L2 and L4 was
revealed from the spine (Fig. 11).

Thus, patients with RCC should regularly
undergo comprehensive radiation examinations:
ultrasound, CT and radionuclide, in order to
timely establish the spread of the process to
various organs and systems for correction of

therapeutic interventions. Determination of the
content of relevant TM can detect metastatic
lesions at the preclinical stage.

Discussion of results

When diagnosing RCC according to
the “Unified Clinical Protocol for Primary,
Secondary and Tertiary Medical Care for Kidney
Cancer”, a whole range of studies, including
radiation, is used. This is necessary to determine
the stage and extent of the process in order
to decide on the patient’s further treatment.
As a rule, these are ultrasound, CT, MRI and
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Fig. 11. Results of RCT from 10/21/2024 of patient S

radionuclide methods. Each of them has its own
informativeness, advantages and disadvantages.
CT s performed annually to preventing the spread
of disease to other organs and systems. In case of
musculoskeletal pain, patients are recommended
to undergo radionuclide examination of the
skeleton to detect Mts skeletal lesions. For
the detection of secondary skeletal lesions of
predominantly blast nature, OSG remains the

most informative. Patients with RCC belong to
the AD category with the maximum permissible
radiation dose per year in Ukraine is 100 mSv.
For example, a single CT scan of the chest or
abdomen can expose a patient to up to 10 mSy,
and ifitis performed several times a year, the dose
is significant. And the administration of radiation
therapy to areas of bone damage significantly
increases the radiation exposure to the patient.
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Ago, when using radiation examination methods 5. It is recommended to constantly analyze
with ionizing radiation (CT and OSG), attempts the levels of AFP, CEA, and CA19-9,
are made to reduce the radiation exposure to the which are the main markers of Mts in the
patient by combining some examinations, for liver, for their timely detection and the
example, of the skeleton and the urinary system appointment of appropriate treatment.
(multi-target osteoscintigraphy). Financing
Conclusions This research did not receive external
1. The multipurpose scintigraphy technique  funding.
with a phosphate compound labeled Conflict of interests
with Tc99m should be included in the This publication does not cause any conflict

examination protocols of patients with  between the authors, has not been and will
RCC for simultaneous assessment of the not be the subject of commercial interest or
skeletal status and renal/kidney function remuneration in any form.

at all stages of diagnosis and treatment. Consent to publication

Sequentially performing DRSG and OSG All authors have read the text of the article

on one X-ray allows for reduced radiation  and gave consent to its publication.

exposure to the patient, unlike two separate ORCID ID and autors contribution

examinations of the kidneys and skeleton. 009-0009-2453-4828 (A, B, C, E) Lazar
2. The dynamics of radioactivity growth in  Yehor

individual areas of the skeleton (exceeding 0009-0004-6430-1782 (B, C,F) Yevdoshenko

the limit of 150%) allows Mts to detect = Danylo

lesions of predominanly blast nature 0000-0001-5435-9105 (A, B, C, D, E) Mazur

earlier than other radiation methods or  Anastasiya

clinical manifestations. 0000-0003-1444-6858 (A, B, C, D, E, F)
3. Simultaneously conducting two methods = Mironova Olena

of radionuclide research has an economic 0000-0001-9527-4925 (B, C, E, F)

benefit when using funds from the National ~Romanenko Hanna

Health Service of Ukraine (NHSU). 0009-0001-4627-5101 (B, E, F) Makarenko
4. Scintigraphic examination of the liver  Anatoly

to exclude Mts lesions is not a specific A — Work concept and design, B — Data

method, but can provide information collection and analysis, C — Responsibility for
about its functional state and the degree of  statistical analysis, D — Writing the article, E —
parenchymal damage. Critical review, F — Final approval of the article

REFERENCE

1. Pak B VYkpaini, 2019-2020. 3axBOprOBaHiCTh, CMEPTHICTH, ITOKA3HUKH MisUTPHOCTI OHKOJOTIYHOI CITy:kOm. Broi.
Hau. xanuep-peectpy VYkpainu. Kuis, 2021. Bun. 22. 124 c.

2. Hakaz MO3 Vkpaiau Bim 20.06.2022 Ne 1061 "IIpo 3arBepmkeHHS YHi()IKOBaHOTO KIIHIYHOTO MPOTOKOIY
MIEPBUHHO{, BTOPHHHOI (CIemiali30BaHoi) Ta TPETHHHOI (BHCOKOCIENiali30BaHoi) MeINIHOI gonoMoru «Pak Hupkm»"
Bix 20 wepBHs 2022 Ne 1061. https://moz.gov.ua/. https://onko.zt.lic.org.ua/

3. Trauenxo M.M., Pomanenxo I"A., Mupornosa O.B., Makapenko A.B. Pak HupK#, MOXJIHBOCTI paioHYKIIiZHOTO
MOHITOpHHTY / HaykoBo-TIpakTrIHa KOH(pEPEHIIisl 32 MXKHAPOTHOIO y4acTio «CydacHi JOCATHEHHS AICPHOI METUIIIHI.
M. [Bano-@pankiBcrk, 09-10.09.2024. Te3u nomosini. https://doi.org/10.46879/ukroj.3.2023.285-302.

4. Guigui A., Gabriel S., Lechevallier E., Boissier R. (, June 1). Indications for nuclear imaging in renal oncology.
Progres En Urologie — FMC. 2022. V. 32. Iss. 2. P. F50-F53. DOI: 10.1016/j.fpurol.2022.01.002.

5. 3otoB O.C. IopymuieHHsS KiCTKOBOTO METa0ONi3My MpPH OHKOJIOTIYHHX 3aXBOPIOBAHHSX: CYyYaCHHU ITOTIISA.
Onco.4.2023.str.12-13.pdf. https://health-ua.com/multimedia/userfiles/files/2023/.

6. Donskov F, Xie W, Overby A. et al. Synchronous Versus Metachronous Metastatic Disease: Impact of Time to
Metastasis on Patient Outcome -Results from the International Metastatic Renal Cell Carcinoma Database Consortium.
European Urology Oncology. 2020. V. 3. Iss. 4. P. 530-539. DOI: 10.1016/j.eu0.2020.01.001.

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

100


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0009-0004-6430-1782
https://orcid.org/0000-0001-5435-9105
https://orcid.org/0000-0003-1444-6858
https://orcid.org/0000-0001-9527-4925
https://orcid.org/0009-0001-4627-5101
https://doi.org/10.46879/ukroj.3.2023.285-302

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

7. Kynnia B.YO., Catup M.B., ConogstaankoBa O.1. [IudepenmniiiHa giarHOCTHKA JOOPOSKICHOTO Ta 3IIOSKICHOTO
ypaxXeHHs1 XpeOTa 3a JTOTIOMOTOI0 JONATKOBHX PEXHMIB octeocuuHTHrpadii / Kiinigaa onxonoris. -2011. -Ne3 (3).
https://www.clinicaloncology.com.ua/

8. Muponosa O.B., Pomanenko IO., Mazyp A.T", Topsinosa H.B., Makaperko A.B. IlpoBenenns audepeHmiiHoi
MIarHOCTUKYA BOTHHIIECBUX YPaKeHb IEUiHKHA 32 JOIOMOTOI0 PaJiOHYKIITHHX METONIB «in Vivo» Ta «in vitroy //
Temaromoris i mepenuBanHs KpoBi — 2023. Bum. 42, — C. 188-205.

9. Txauenxko MM., Pomanenko I'O., MuponoBa OB., Mazyp AI., Makapeako AB., TopsinoBa HB. IlepeBaru
OararoninpoBoi cuuHTHrpadii B JiarHOCTHUIN paKy HUPKH / YKpailHCHKHN PaIioNoTidyHWA Ta OHKOJOTIYHHWHA XypHAJ. —
2023. Bum. 3, Tom. XXXV, -C. 285-303. https://doi.org/10.46879/ukroj.3.2023.285-302.

10. Fornetti, J., Welm, A. L., Stewart, S. A. Understanding the bone in cancer metastasis // J. of Bone and Mineral
Research. -2018. -V.33. -Ne12. -P. 2099-2113. doi: 10.1002/jbmr.3618.

11. Ujike T, Uemura M, Kato T et al. Novel diagnostic model for bone metastases in renal cell carcinoma patients
based on bone scintigraphy analyzed by computer-aided diagnosis software and bone turnover markers. Int J Clin Oncol.
2022. V. 27.P. 774-780. DOI: 10.1007/s10147-021-02107-3.

12. Koblik P, Hornof W, Yen C et al. Use of technetium-99m sulfur colloid to evaluate changes in reticuloendothelial
function in dogs with experimentally induced chronic biliary cirrhosis and portosystemic shunting. -1995. -Ne56(5).
-P.688-693. https://pubmed.ncbi.nlm.nih.gov/7661466/.

13. Desai S, Guddati AK. Carcinoembryonic Antigen, Carbohydrate Antigen 19-9, Cancer Antigen 125, Prostate-
Specific Antigen and Other Cancer Markers: A Primer on Commonly Used Cancer Markers. World J Oncol. 2023
Feb;14(1):4-14. doi: 10.14740/wjon1425.

14. Tumor markers and their examination // Immunotech. Beckman coulter company. -2008. https://immunotech.cz/
beckman-coulter-manual-immunoassay-.

15. James S, Anna S, Guadalupe Garcia-Tsao, Massimo Pinzani. Sherlock's Diseases of the Liver and Biliary System,
13th Edition. June 2018. 832 pages. https://www.wiley.com/en-us.

16. Force M, Park G, Chalikonda D, Roth C, Cohen M, Halegoua-DeMarzio D, Hann HW. Alpha-Fetoprotein (AFP)
and AFP-L3 Is Most Useful in Detection of Recurrence of Hepatocellular Carcinoma in Patients after Tumor Ablation and
with Low AFP Level. Viruses. 2022 Apr 08;14(4). doi: 10.3390/v14040775.

17. Hanif H, Ali MJ, Susheela AT, Khan IW, Luna-Cuadros MA, Khan MM, Lau DT. Update on the applications and
limitations of alpha-fetoprotein for hepatocellular carcinoma. World J Gastroenterol. 2022 Jan 14;28(2):216-229. doi:
10.3748/wjg.v28.i2.216.

18.Hall C, Clarke L, Pal A, Buchwald P, Eglinton T, Wakeman C, Frizelle F. A Review of the Role of Carcinoembryonic
Antigen in Clinical Practice. Ann Coloproctol. 2019 Dec;35(6):294-305. doi: 10.3393/ac.2019.11.13.

19. Kim S, Park BK, Seo JH, Choi J, Choi JW, Lee CK, Chung JB, Park Y, Kim DW. Carbohydrate antigen 19-9
elevation without evidence of malignant or pancreatobiliary diseases. Sci Rep. 2020;10:8820. doi: 10.1038/s41598-020-
65720-8.

20. Choe J, Kim H, Kim J et al. Usefulness of CA 19-9 for pancreatic cancer screening in patients with new-onset
diabetes // Int J Hepatobiliary Pancreat Dis. -2018. -Nel17. -P.263-268. doi: 10.1016/.hbpd.2018.04.001.

3HAYYIIICTHh KOMIUIEKCHOTO PAAIOHYKJIIIHOTO TOCTiAsKEeHH S
B BUSIBJICHHI METACTATUYHOI0 YPAKEHHS CKeJIeTy i MediHKHU
NPY HUPKOBOKJITHHHOMY PaKy HUPKH

€rop Jlazap ', lannao €snomenko %, Anacracia Ma3yp 2, Oinena Muponosa?,
I'anna Pomanenko %, Anaromiii Makapenko *

' KomyHanbHe HeKOMepIiiHe mianpueMcTBO « KHiBChKHi MiCHKHI KITHIYHAN OHKOJIOTIYHHIMA
neHtp», M. KuiB, Ykpaina.

2 Kadeapa pamiosnorii Ta pagiaiiiiiHoi Mmeauiian, HamioHansHUE MEIUIHUN YHIBEPCUTET
imeni O.0. boromonbist, M. Kui, Ykpaina.

3 BigaiseHHs pagioHyKIIiaHOT AiarHOCTHKA KOMYHaIbHOTO HEKOMEPIIHOTO i IIPHEMCTBA
"KuiBcbka Michbka kiiHiuHa JikapHs Nel8" MO3 Vkpainu, M. Kuis, Ykpaina.

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

101


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Corresponding Author:
Olena Mironova

E-mail: mironovarad@gmail.com
+380506418181

Anomauia: memacma3sysanusa paky Hupku 6 30% eunaokieé npunadae na xicmku, a 6 60% —
Ha neuinky. OOHUM 3 NpoMeHesux MemoOi8 BUSABNEeHH MemAacCmamuiHo20 YPAX#CeHHs cKenemy i
neuinku € paodionykaionut. Ocmeocyunmuepaghia € cneyu@ivHum OO0CRIONHCEeHHAM 8 OiacHOCmuYi
Memacmasié 8 KICMKU, NepesajdcHo ocmeobiacmuuno2o muny. /[is O0iaeHOCMuUKU mMemacmasis y
NeYiHKY GUKOPUCMOBYIOMbCSL PAOIOHYKIIOHI Memoou «in vivoy ma «in vitroy. I enamocyunmuepadhis 6
nopienanHi 3 Y3/, Komn,0omepHuMu peHmeeHiscbKkoio ma MazHimHo-pe3oHaHCHUMU momozpagiamu €
MeHUL IHOPMaAmMUBHOI0 8 GUABTLEHHI BMOPUHHO20 YPANCEHHS Yb0O20 OP2aHy. Ae Memoo padioiMyHHO20
aHanizy NYXJIUHHUX MApKepie Xapakmepuux 015 Yb02o Npoyecy € Oiibll Yymausum i 00CMOGIPHUM.
Tonosnumu 3 Hux € anvgha-ghemonpomein, pakoso-emMOPIOHANbHUL AHMULEH MA KapOo2iOpamuutl
anmueen 19-9. Ix konyenmpayis é cuposamyi Kpogi 36inbuyemscs y 0ecsSmKi pasie npu nouupeHHi
3M10AKICHO20 npoyecy Ha neyinky. ¥ padionyknionomy 6iodinenni KMKJI NelS8, axe posmauwiosane Ha
kagheopi paoionozii ma padiayiiinoi meouyunu HMY im. O.0. Bocomonvys, nayicnmyi C. 62 pokie
3 npasobiuHumM HupkogokaimurnHum paxom Il cmadii (T2aNOMO0), Oyau nposederi paodioHyKnioHi
00CNiOJNCeH sl CKellemy, NeyiHKu, QYHKYii eOunoi nigoi Hupku (nicisi npaeobiunoi neghpexmomii) i
nyxXauHHUx mapxepie. Ilpueodom 0ns ybo2o Oyna i0Cymuicms HA PEHMEeHIBCLKUX KOMN TOMepHUX
MOMO2PAMAX BMOPUHHUX YPAICEHb YUX OP2aHié Npu HAA6HOCMI 001b0B020 CUHOPOMY 8 NONEPeKy
i sadckocmi 8 npasomy niopebep’i. Ilpu paodionyknionomy OocniodcenHi cxeremy Oyna euseieHd
He3HauHa cinepgikcayia padioghapmnpenapamy (0o 150%) 6io L1 0o L5, wo He niomeeporcysano
HASABHICb 8MOPUHHO20 YpadiceHHs xpeobma. PyHKYIOHANbHa 30amHicmb 11601 HUpKU 0V1a 3MeHUeHA.
Biocymuicms nakonuyennanpenapamy Ha 2enamoCcyuHmucpami e 0y10 8UA61eHo, aie CHOCMepieanocs
OUuGhy3HO-HEePIBHOMIPHE — 3HUJICEHHS U020 3AXONNEHHs KIIMUHAMU  PemuKyio-eHOOMENiaibHOT
cucmemu npumamanne cenamumy. Ane pieHi nyXIUHHUX MAPKepis, XapaKmepHux O/ 802HULEB020
VpadicenHs nevinku 3HauHo nepesuuysanu nopmy. Ha niocmasi wozo 6ye 3poonenuii 8UCHOBOK 000
MemacmamuidtHo20 YpaxtceHHs Ybo2o op2any. Takum YuHoMm, X80pUM HA 2eNnamoyeioNAPHUNIPAK HUPKU,
DPEKOMEHOO0BAHO NPOXOOUMU KOMNIEKCHE NPOMeHe8e OO0CHIONCEHHS 3 BKIUEHHAM DPAOIOHYKIIOHUX
memodig sk "in 6i6o" ma i "in 6impo" Ona 6uzHAUEHMA NYXIUHHUX MAPKepi8, cneyuqpiuHux 0
8MOPUHHO20 YDAIHCEHHS NEYIHKU.

KuarouoBi ciaoBa: jguHamiyHa peHOCUUMHTHrpadis, MeTacTa3d, HHUPKOBOKIITUHHHUHI pak,
ocTeocuuHTUrpadis, MyXJIMHHI MapKepHy, paJioIMyHHUHN aHalli3, CTaTUYHA TeNaToCUUHTUrpadis.
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