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Pedepar

A 43-year-old man presented with a history of osteogenic sarcoma of lower third of the right femur bone. In dynamic monitoring
(2011-2018) in the Nuclear Medicine Department of N.N. Blokhin National Medical Research Centre of oncology, Moscow, Russia
a total of 48 radionuclide diagnostic studies were performed: 24 bone scans, 19 SPECT/CT (areas of interest) and 5 dynamic scintig-
raphies. The results of radionuclide diagnostics allowed to identify 6 episodes of progression of the underlying condition earlier than
X-ray methods of imaging in the form of appearance of new metastases in bones, right lung and continued growth of some previously
identified metastases in different periods of observation. Time between relapse detection and treatment ranged from 1 to 12 months.
First of all it was because of the clinicians distrust to the results of radionuclide studies that were not confirmed by X-Ray at early
stages. During the relapse treatment process patient received standard and innovative therapies: 10 courses of polychemotherapy,
two surgeries for endoprosthesis replacement of the right knee and femur, upper lobectomy of the right lung, radiation therapy for
metastasis in the left iliac bone (total boost dose — 52 Gy), radiation therapy on the CyberKnife device on metastases in the head of
the 7th right rib and metastasis in the right lung, 2 sessions of ultrasonic thermal ablation on the HIFU in the area of metastases in
the neck of the right femur,5 courses of bisphosphonates. The method of hybrid imaging of SPECT/CT allowed us to reliably monitor
the effectiveness of the therapy. Postradiation changes in osteosarcoma metastases consisted in a decrease bone (pathological) metab-
olism, while radio-intensity indices did not change. For the first time we observed the effect of ultrasonic thermal ablation in the
treatment of bone metastases. The effect of the treatment manifested very quickly and we visualized it as a defect of accumulation of
radiopharmaceutical, which is a consequence of damage to the tumor vessels and tissue necrosis. In the observation of osteosarcoma
recurrence SPECT with osteotropic radiopharmaceuticals demonstrates advantages over PET with 18F-FDG. Bone scan and SPECT/
CT have proven to be reliable methods of dynamic control of a patient with osteosarcoma.
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Research description Patient (DOB 1976) ICD-10: C49.2 Malignant
neoplasm: Connective and soft tissue of lower limb,
including hip. Osteosarcoma of the distal right femur
p(T2NOMO, stage IIB). Body build: normosthenic type,
height 185 cm, weight 71 kg. The patient does not have
bad habits. First symptoms of the disease appeared in
December 2010 in the form of growing pains in the back
of the lower third of right femur. The patient does not
connect the appearance of the pain with any trauma. The
patient took NSAIDs (without prescription), and this
partially relieved the pain syndrome. He was consulted
by a traumatologist at the clinic. X-ray of the right
femoral bone revealed tumor pathology. A trepanobiopsy
was performed, the results were: osteogenic sarcoma,
osteoblastic variant. Appointed to N. N. Blokhin National
Medical Research Centre of oncology, Moscow, Russia.
Reexamination of histological blocks confirmed the
diagnosis. Bone scan revealed focal lesion of the distal
right femur without signs of secondary lesions in other
parts of the skeleton (Fig. 1).

Scintigraphy was carried out in 2 stages. The first
stage was a bone scan in 3 hours after the intravenous
administration of the radiopharmaceutical *°™Tc-MDP.
The scintigraphy was performed in the position of the

Osteogenic sarcoma and its metastases are among the
most difficult tumors in treatment. On the one hand we
have the improvement of traditional methods of systemic
treatment (chemotherapy), and the local methods of
treatment, on the other hand, thus allow us to hope that
the effectiveness of treatment will increase. Monitoring the
state of the disease is carried out using functional imaging
methods (bone scan, SPECT, PET) and anatomy imaging
methods (CT, MRI). In the past two decades, the hybrid
SPECT/CT imaging method is actively introduced into
clinical practice. The cause of usage of various methods of
diagnostics is the need to obtain information on the state
of perfusion of the tumor tissue and cell function, and
on the anatomical and morphostructural changes in the
focus of the tumor lesion at the same time[1]. Regarding
this, it is interesting to use hybrid SPECT/CT method in
the diagnosis and control of treatment of osteosarcoma
metastases.

The following clinical case demonstrates the potential
of bone scan and hybrid SPECT/CT methods in detecting
signs of progression and regression of osteosarcoma bone
metastases.
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Fig. 1. Bone scan on 28.02.2011 anterior (a) and posterior (b)
projections. Starting examination.Intense accumulation of the
radiopharmaceutical (1245 %) in the distal epimetaphysis of the
right femur. No metastatic lesions in other parts of the skeleton

patient lying on his back using low energy high resolution
collimator (LEHR). Gamma camera Symbia E or T2
Siemens Company was used. The radiopharmaceutical
activity was 444 MBq. The effective dose is 2.5 mSv. The
registration of impulses was carried out at an energy
peak of 140 keV. The duration of bone scan was 20
minutes (the movement of the table was 12 c¢cm/min).
After obtaining a scintigraphic image of the whole body,
a visual assessment was made in order to determine the
localization of the pathological lesions of accumulation of
the radiopharmaceutical and their sizes.

The second stage was SPECT/CT of the zone of
interest. Examinations were performed on a hybrid
SPECT/CT system Siemens Simbia T2 (low-energy)
system with a 2-sectional CT configuration (slice thickness
5 mm, spiral pitch 1.5 mm, focal spot size according to
TAC 60 360-0.80 0.4 mm / 8°, 0,8x0,7 mm / 8°). Radiation
exposure for scintigraphy and CT was calculated
according to the Russian guidelines (MU 2.6.1. 3151-13
and MU 2.6.1.2944-11 respectively). Radiation exposure
for planar scintigraphy was 2.5 mSv, for SPECT/CT varied
from 1.4 to 2.2 mSv. On early stages of observation (2011-
2013), the patient underwent 5 three-phase dynamic

scintigraphies to assess the perfusion of the primary tumor
and its metastases (examinations were conducted during
treatment and not reflected in the present work due to
non-systematic studies).

In 2011, the patient received a combined treatment:
neoadjuvant chemotherapy (2 courses of doxorubicin
and cisplatin, 3 courses of cisplatin), after that surgical
treatment was performed (03.08.2011): resection of
the lower third of the right femur with simultaneous
endoprosthesis of the right knee joint (Installed cement
titanium endoprosthesis company ProSpon (Czech
Republic). The histological conclusion: osteosarcoma of
the femur with a therapeutic pathomorphosis (the volume
of necrotic tumor 93 %). After surgery, 5 more courses of
adjuvant chemotherapy were performed. During a control
study (23.10.2012) a solitary metastases in the posterior
sections of the wing of the left iliac bone was revealed
(Fig. 2).

Radiotherapy of the upper half of the left iliac bone
was performed (20.11.2012 - 13.12.2012). Control
examination (15.11.2013) a metastasis in the neck of
the right femur was suspected on bone scan, but not
confirmed by X-ray (Fig. 3). Clinicians made a decision
about dynamic observation of the patient. Control bone
scan (06.02.2014), showed an enlarging of the lesion
in the neck of the right femur and the appearance of an
additional focus in the anatomical-projection of the
seventh thoracic vertebra. On CT, a concretion was found
in the head of the 7th right rib (Fig. 4). The council of
physicians has decided that metastatic lesion of the neck
of the right femur was proved. Changes in the head of the
7th right rib require dynamic observation. In March 2014
in the Central Research Institute of Traumatology and
Orthopaedics of N.N. Priorov, Moscow, Russia, 2 sessions
of ultrasound thermoablation on the HIFU on the area
of osteoplastic metastasis in the neck of the right femur
were conducted (Fig. 5). Control bone scan (15.04.2014)
an increase of accumulation of radiopharmaceutical in
the 7th right rib (Fig. 6). SPECT/CT of the chest was not
performed. The diagnostic CT scan was performed only
on 24.06.2014, which resulted in proving another relapse
of the disease (Fig. 6).The patient underwent stereotactic
radiotherapy on the CyberKnife robotic radiosurgical
system (14.07.2014 - 16.07.2014) in the region of the
right rib-vertebral articulation of the 7th thoracic vertebra
in 3 fractions of 15 Gy. A control check-up (06.10.2014)
confirmed the absence of relapse of the disease and the
effectiveness of previous treatment (Fig. 7). During 2015,
the patient was observed in the clinic without signs of
the progression of the disease. 3 control bone scans and
SPECT/CT of the pelvis (3) and chest (1) were performed.
At the control follow-up (14.03.2016) the recurrence of
the disease in the form of metastatic lesions in the apex
of the right lung and right femur bone was suspected
again (Fig. 8). Clinicians made a decision on dynamic
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observation of the patient. Six months later (12.09.2016),
forth relapses of the disease — metastases in the apical
mode of the right lung and right femur (Fig. 9) were
confirmed using the method of radionuclide diagnostics
in the patient. However, clinicians found evidence
only of metastatic lesion of the right lung proved. The
patient underwent stereotactic radiation therapy on the
CyberKnife radiosurgical system for metastases in the
right lung.

During the control examination (01.03.2017) we found
an increase in the accumulation of radiopharmaceutical
in the lesion in the right femur and an increase in its size,
which was a powerful evidence of a metastatic nature
and a reason to start the next stage of the antitumor

therapy. The accumulation of radiopharmaceutical in the
lesion in the right lung returned to normal levels, which
confirms the success of the radiation therapy (Fig. 10).
The patient underwent surgery on 15.07.2017: resection
of the proximal right femur with total endoprosthesis of
the right hip. Nuclear medicine study on 26.06.2017 did
not reveal any pathological process (Fig. 11). However
after 9 months, during the next control examination
(12.03.2018), an increase in the level of accumulation of
99mTc-MDP in the anatomical projection of the apex of the
right hemithorax was detected, it was an additional node
with areas of pathological bone formation in the apex
of the right lung, a relapse of the disease was suspected
(Fig. 12). The patient was left under dynamic observation.

Fig. 2. Control examination on 23.10.2012. State after endoprosthesis replacement of the right knee joint. On the bone scan (a, b) a single
focus of hyperaccumulation of the radiopharmaceutical in the wing of the left iliac bone (arrow). Physiologically increased accumulation
of the radiopharmaceutical is in the bones that fix endoprosthesis. SPECT/CT was not performed. No pathology revealed on X-ray of the
right lower limb in direct projection (¢, d). On the axial cuts on CT of pelvic bones (e) in the inner segment of wing of the left iliac bone a
high-density lesion (1086 HU) was detected - osteosarcoma metastasis. Progression of the underlying disease I
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4 Fig. 3. Control check up on 15.11.2013. On bone scan
¢ (a, b) a small focus of moderate hyperaccumulation of the
i radiopharmaceutical is determined in the neck of the right femur
¥ (arrow) — a new metastasis cannot be excluded. In the medialis
1‘ part of the left iliac wing, there is a defect in the accumulation of
radiopharmaceuticals due to post-therapeutic changes. SPECT/
CT was not conducted. On a direct X-ray of the pelvic bones (c),
a solid metastasis of osteosarcoma is visualized in the medial part
of the left iliac wing (arrow). No pathological evidence in the
neck of the right femur

Fig. 4. Control examination on 06.02.2014. Bone scan (a, b) and SPECT/CT of pelvic, axial sections fusion (d), SPECT (e) and CT
(f).Increased accumulation of the radiopharmaceutical in the right femur (arrow).On CT, a lesion of bone destruction with a high
level of accumulation of (7500 %, 958 HU). Progression of the underlying disease II. An additional focus of radiopharmaceutical
hyperaccumulation in the anatomical projection of the right half of Th7. On the axial cuts on CT (c) 07.02.2014, suspicion on metastasis in
the head of the 7th right rib
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In May 2018, the patient applied to the JCHO Tokyo
Shinjuku Medical Center (Japan) for consultation and
examination: bone scan and PET/CT (Fig. 13). Changes
in the presented bone scan remained without significant
dynamics. SPECT/CT was not performed. According to
PET/CT a tumor was determined in the apex of the right
lung without signs of metabolic activity. A hypermetabolic
lesion (SUV = 6,2) was found in the right iliac muscle.
In the medialis part of the left iliac bone, a center of
osteosclerosis with signs of hypermetabolic activity (SUV
= 2,8) was found. The conclusion of the Japanese colleagues
on PET/CT: an active tumor tissue in the left ilium and the
right iliac muscle. From May to August 2018 the patient
did not visit to the oncologist. Control visit to the Nuclear
Medicine Department of N.N. Blokhin National Medical
Research Centre of oncology, Moscow, Russia (27.08.2018)
showed increase in the level of radiopharmaceutical in
pathological lesion in the right lung and an increase in
their size (Fig.14). Additionally we found the destruction
of the 3nd right rib, caused by the effects of postradiation
osteoporosis  (pathological fracture). An additional
compaction of the bone tissue in the left iliac bone, with
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Fig. 5. Schematic drawing, reflecting the principle of HIFU therapy.
The main mechanism of therapy is thermal ablation of tissues.
High energy ultrasound has the unique property of penetrating
healthy tissues without damaging them, but when focused by the
emitter lens in a small area, it causes an instant, within one second,
temperature to 90 °C, enough for coagulative necrosis. So there is
a focus of damage and necrosis. At the same time, the surface and
surrounding tissues remain intact

Fig. 6. Control check-up on 15.04.2014. On bone scan (a, b) and SPECT/CT of the pelvis (d, e, f) increased accumulation of in the 7th
right rib (arrow). In the neck of the right femur, the center of destruction with low radiopharmaceuticals level of accumulation 44 % (977-
1096 HU). Positive dynamics.The state of the left ilium without changes. On the axial cuts on CT (c), performed on 24.06.2014 a plastic
metastasis in the head of the 7t right rib (arrow). The progression of the underlying disease III

80



MenunimHcKas pagyuooryis U pagyaionHas 6esomacHocTb. 2019. Tom 64. Ne 4 B nomoup mpakTueckomy Bpady

Fig. 7. Control check-up on 06.10.14. On the bone scan (a, b) and SPECT/CT of chest (c, d, e). Lower levels of accumulation of
radiopharmaceutical in relation to the normal accumulation in the head of the 7t right rib state after radiation treatment.
No new relapse sings
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Fig. 8. Control check-up on 14.03.2016. On bone scan (a, b) focus of hyperaccumulation of the radiopharmaceutical in the upper sections
of the right hemithorax is determined 300 % (arrow). Unevenly increased accumulation of radiopharmaceutical is noted in the area of the
right hip joint (1034 %), with an additional focus in the proximal zone (arrows). The accumulation of radiopharmaceutical in the area of
the 7t right rib and the left iliac bone is unchanged. On SPECT/CT of the chest (c, d, e) and pelvis (£, g, h) a tight focus of dense tissue
with hyperaccumulation of radiopharmaceutical in the anatomical projection of the apex of the right lung. Previously it is not determined
Focus of hyperaccumulation of the radiopharmaceutical in the proximal zone of the right femur. According to CT, areas of “gentle”
compaction of the bone structure. The focus was not previously determined
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Fig. 9. Control check-up on 12.09.2016. On bone scan (a, b) the focus of hyperaccumulation of the radiopharmaceutical in the upper
sections of the right hemithorax (arrow) remains the same. The level of accumulation of radiopharmaceuticals increased in the intertro-
chanter region of the right femur (arrow). The accumulation of radiopharmaceutical in the area of the 7t right rib and the left iliac bone

didn’t changed. SPECT/CT of the pelvis (c, d, e) and chest (f, g, h). An increase of the accumulation in the proximal metaphysis of the right
femur from 1034 % to 2798 %. On CT osteoblastic lesion, dense compact bone 15x17x22 mm. An increase in the size of the focus in the
apex of the right lung, from 38x21x5 mm to 45x33x5 mm and increase of the level of radiopharmaceutical accumulation from 300 % to
350 %. Progression of the underlying disease IV
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Fig. 10. Control check-up on 01.03.2017. Bone scan (a, b) and SPECT/CT of the pelvis (c, d, e) and chest (f, g, h). Hyperaccumulation of
the radiopharmaceutical in the area of the proximal right femur. On CT scan, the lesion increased in size 4.5x4x3.3 cm. Progression of the
underlying disease V. Accumulation of radiopharmaceutical in the lesion in the right lung normalized
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Fig. 11. Control check-up on 06.26.2017. State after resection of the proximal right femur with total endoprosthetic replacement
of the right femur 03.15.2017 bone scan (a, b) and SPECT/CT of the pelvis (¢, d, e) and chest (£, g, h).Hyperaccumulation of the
radiopharmaceutical in the bones fixing the endoprosthesis and the surrounding soft tissues of the right thigh. On CT ossification —
postoperative changes. No pathological accumulation of radiopharmaceuticals has been detected in other sites, no additional bone
destruction zones have been found

hyperaccumulation of the radiopharmaceutical anteriad
to the previously treated metastasis was detected. It is
confirmed the sixth relapse of the disease. According to
the ultrasound (28.08.2018) no enlarged retroperitoneal,
iliac and inguinal lymph nodes were detected.

Postoperative scars with no signs of relapse. The area
of increased accumulation of 18F-FDG in the right iliac
muscle corresponds to the attachment site of resected and
hemmed iliac muscle to the inner wall of the pelvis (the
state after the endoprosthesis of the right femur) - reactive
changes. The patient was discussed at the multidisciplinary
team meeting. Decision: upper lobectomy of the right
lung and dynamic observation of the metastases in the left
ilium. Surgical treatment was carried out on 18.09.2018
(right lung lobectomy). Histology: in lung tissue,
metastatic growths of osteosarcoma of a high degree of
malignancy.

Control examination (21.02.2019) no signs of
underlying disease progression. No change in the
left ilium, postradiation osteonecrosis suggested. We
continued dynamic observation of the patient.

Discussion

In this article, we demonstrated advantages of SPECT/
CT method with osteotropic radiopharmaceuticals over
other diagnostic methods, including PET/CT with FDG,
in the control of the patient with osteogenic sarcoma.
The presented patient was repeatedly examined, bone
scan from the first appointment to the clinic in 2011
to the present day [2, 3]. The results of radionuclide
diagnostics allowed to identify 6 episodes of progression
of the underlying disease in the form of the appearance
of new metastases in the bones, in the right lung and the
continued growth of old focuses at different periods of
observation and in some cases several months earlier than
the radiological imaging methods.Time between relapse
detection and treatment ranged from 1 to 12 months.
First of all it was because of the clinicians distrust to the
results of radionuclide studies that were not confirmed
radiologically at early stages. Only at the first recurrence
of the disease, the X-ray data, combined with the results
of scintigraphy, made it possible to start therapy. Whereas
during next relapses, the average period was 6 months.
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Fig. 12. Control check-up on 12.03.2018. Bone scan (a, b) and SPECT/CT of the pelvis (c, d, ) and chest different levels (f-n). On bone
scan in the anatomical projection of the apex of the right hemithorax, increased accumulation of osteotrophic radiopharmaceutical
(arrows) manifested again. SPECT/CT showed an additional node of pathological osteogenesis in the apex of the right lung, extremely
suspicious in a relapse of the disease (f, g, h). In previously identified metastases in the right lung, the level of accumulation of
radiopharmaceuticals returned to normal level (i, j, k).In the 7th right rib (I, m, n) and the left ilium (c, d, e) metastases in the phase of
complete reparation, with no signs of osteometabolic activity
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Fig. 13. Presented bone scan (a, b) on 16.05.2018 and PET/CT (c-i) on 14.05.2018 (translation). On the bone scan hyperaccumulation of
the radiopharmaceutical in the apex of the right hemithorax remains without dynamics from 12.03.2018. On PET/CT (h, i) a calcified
tumor is determined without pathological accumulation of 18F-FDG in the apex of the right lung (arrow). Pathological hyperaccumulation
of 18F-FDG in the right iliac muscle, a lesion (d) with (SUV = 6,2). In the medial part of the left iliac bone (g), a concretion with
signs of hypermetabolic activity (SUV = 2,8). Hyperaccumulation of the radiopharmaceutical caused by reactive changes around the
endoprosthesis of the right femur (e, f). Impression: active tumor tissue in the left ilium and the right iliac muscle

Thus with the lesion in the neck of the right femur the
observation period was 1 year.

It is well known that bone scan has high sensitivity
and low specificity in detecting bone metastases, on the
contrary CT scan has relatively lower sensitivity and
high specificity. Hybrid SPECT/CT method, is able to
identify nuances that could not be identified or interpreted
incorrectly if this methods used separately. The possibility
of simultaneous use of these two diagnostic modalities
can significantly improve the diagnostic efficiency of the
radionuclide diagnostic method.

Osteogenic sarcoma has high tropism to bone seeking
of radiopharmaceuticals. In addition, osteosarcoma
is the only tumor which extraosseous metastases also
accumulate osteotropic radiopharmaceuticals during bone
scan [4]. This is explained by the fact that its metastases
in soft tissues (in most cases we are talking about lung
lesions) at the final stage of their development acquire

histopathological properties similar to bone tissue - the
ability of pathological osteogenesis. Our patient has a
variant of osteoblastic osteosarcoma with a high degree of
calcification of both the primary tumor and its metastases
in the bones and lung.

Such features of the pathophysiology of the tumor
are clearly demonstrated by the possibilities of PET/CT
and SPECT/CT performed within a similar time frame
during the development of 6 recurrences of the disease
before the start of therapy. So 18F-FDG has intensively
accumulated in those areas of the tumor where the process
of osteogenesis has not been completed yet. PET has a
false-positive result due to incorrect identification of the
inflammatory focus. The Japanese colleagues did not
take into account previous surgical intervention. SPECT/
CT showed a high level of accumulation of osteotropic
radiopharmaceuticals in those areas of the tumor, where
active ossification occurs (dense focuses) and moderate
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Fig. 14. Control examination on 27.08.2018, bone scan (a, b) and SPECT/CT of the pelvis (c, d, e) and chest (f-n). On bone scan
pathological focus of hyperaccumulation of the radiopharmaceutical in the apex of the right hemithorax (arrows). Compared with
the presented Tokyo bone scans the accumulation level of the radiopharmaceutical has increased. On SPECT/CT there is an increase

in the accumulation of radiopharmaceutical in pathological focuses and an increase in their size. Additionally we found a focus of

accumulation of the radiopharmaceutical in the posterior segment of the 37d right rib with bone destruction on CT - pathological fracture
caused by post-radiation osteoporosis (1, m, n). In the medialis part of the wing an additional osteosclerotic formation was formed with
hyperaccumulation of the radiopharmaceutical near previously treated metastasis (i, j, k). Metastasis in the head of the 7th right rib in the
phase of complete reparation (f, g, h)
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in less dense areas, excluding the accumulation of reactive
changes in the right iliac muscle in the area.

In addition to high sensitivity and specificity in
detecting of osteosarcoma, SPECT/CT
allowed to monitor the effectiveness of the treatment.
Post radiotherapy changes in osteosarcoma metastases
manifested in decreased bone tissue metabolism below
normal levels. At the same time, the Hounsfield intensity
did not change. This observation demonstrates the obvious
benefits of SPECT/CT in the diagnosis and follow-up of
patients with metastatic bone lesions and suggests a wider
application of this method.

recurrences

Summary

1. The patient during the observation made 26
visits to the Nuclear Medicine Department of N. N.
Blokhin National Medical Research Centre of oncology,
Moscow, Russia. 48 examinations with osteotropic
radiopharmaceuticals: 24 bone scan, 19 SPECT/CT, 5
dynamic studies.

2. Bone scan and SPECT/CT allowed us to identify 6
episodes of progression of the underlying disease in the
form of metastatic lesions of the skeleton and right lung,
as well as continued growth of certain old metastasis at
different times of observation and 6 months (average)
earlier than X-rays and CT.

3. Hybrid SPECT/CT is a demonstrative method
capable of detecting nuances that could not be identified
or misinterpreted when modalities applied separately,
thus increase the diagnostic efficiency of the radionuclide
method.

4. For the first time we observed the effect of
ultrasound thermoablation in the treatment of bone
metastases [5]. The effect of treatment manifested very
quickly. Defect of accumulation of radiopharmaceutical

is a result of damage to the tumor vessels and the
manifestation of tissue necrosis.

5. Post radiotherapy changes in osteosarcoma
metastases showed in the reduction of bone (pathological)
metabolism [6]. Hounsfield intensity units do not change.

6. We demonstrate the advantage of SPECT with
osteotropic radiopharmaceuticals over PET with 18F-FDG
in the observation of osteosarcoma recurrence.
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Pedepar

IpencraBneH KIMHUYECKUI cry4dart HabmromeHus ¢ 2011 mo 2018 rr. My>uuHbI 1976 T. pOX/eHNs ¢ [UAaTHO30M OCTEOTeHHOI
CapKOMBI HIDKHeII TpeTU MpaBoil 6efpeHHoIT KOCTI. B mpoliecce fuHaMM4IecKOro HabMoAeHNs B TaOOPaTOpUM Pafgron30TOIHOIN
muarnoctuky HMMUI onkonorun M. H.H. brroxmnna nanuenTy nposefieHo 48 paMOHYK/IMIHBIX AMATHOCTUYECKMX MICCIEIOBaHMIA:
24 ocreocuunTUrpadun B pexxume Bcero Tena, 19 OOPIKT/KT 3oHbI nHTepeca U 5 JUHAMUYECKUX CUMHTUTpaduil. Pe3ynbTaThl
PaaMOHYKIMAHON AMATHOCTUKY ITO3BO/IMIIN TIEPBBIMU BBISABUTD 6 SIM30/0B IIPOrPECCHPOBAHNS OCHOBHOTO 3a00/I€BaHMsI B BUJiE
IIOSABJIEHNSI HOBBIX METACTa30B B KOCTAX, IPABOM JIETKOM M IIPOJIOJDKEHHOTO POCTA OT/Ie/IbHBIX paHee BbLABIEHHbIX METACTa30B B
PpasHble CPOKM HAOIONEHNs, IPUYeM paHblile, YeM PEHTTeHOMTOTMYeCKMM METOLOM Busyanusauuu. Bpems or o6HapyxeHns perm-
fuBa 3a00/IeBaHMA 110 JAHHBIM CUVHTUrpaduy B0 Hadasa Tepamuy COCTaBIsIo ot 1 1o 12 mec. CBA3aHO 3T0, B IIEPBYIO OYepefb,
C HefloBepyeM KIMHMINCTOB K pe3y/bTaTaM PafiiOHyKIVIHBIX MCCIeTOBAHNIT, He MTOATBEP)KIeHHBIM Ha PaHHNX 3TallaX peHTre-
HOJIOTMYeCKH. B mporiecce jiedeHns penufMBOB OCHOBHOTO 3a00/eBaHMs MAlVeHT Oy CIefyole CTaHAapTHbIe U MHHO-
BaroHHbIe Buybl Tepamn: 10 kypcos IIXT, aBe omeparym 1o SHAOIPOTE3NPOBAHNIO IIPABOTO KOJIEHHOTO CyCTaBa U GeIpeHHOI
KOCTH, BEPXHsIsl I0OIKTOMYS [IPABOTO JIETKOTO, AMCTAHIMOHHAS TydeBasi Tepamys Ha MEeTacTas B 1eBoIi oas3poHoit koctu (COL
52 Ip), my4eBast Tepanus Ha anmnapare «KubepHoxx» Ha MeTacTas B rOJIOBKe 7-TO IPaBOro pebpa 1 MeTacras B IPaBOM JIETKOM, 2
ceaHca y/IbTPa3BYKOBOII TepMmoabmanyu Ha anmapare HIFU B o6mactu MeTtacTasa B 1eiike IIpaBoii GeApeHHOI KOCTY, BBeeHNE
6ucdocdonaros - 5 kypcos. Metop rubpupntoi susyanmusanuy OPIKT/KT no3Bomnt Hafie)KHO KOHTPOIMPOBaTh 3P PeKTUBHOCTD
IIPOBOAVMOIL Tepamui. ITocTIyueBble M3MEHEHMsI B METACTa3aX OCTEOCAPKOMBI 3aK/TIOYAI0TCS B CHIDKEHUHU KOCTHOTO (T1aToIornye-
CKOT0) MeTabo/I1M3Ma, TOT/ja KaK [I0KasaTe/In pagMofeHCUTUBHOCTY He U3MeHATCs. BriepBble Habmonamm ag ekt yIbTpasByKoBOIL
TepMOAOIALVM IIPY IeYeHNM METACTa30B B KOCTAX. PPEKT OT IedeHNsI MPOSB/AETC O4eHb OBICTPO 1 HATIALHO B BUfie edekTa
HakoruteHys1 POII, KoTopblil sAB/IAeTCA CIefCTBUEM IIOBPEX/eHNUA COCYI0B OIyX0/IU 1 IpOosIBIeHNeM HeKpo3a TKaHell. IIponeMoH-
crpuposaHo npenmyiectBo OPIKT ¢ ocreorpontsiM POIT Han I19T ¢ 18F-O/IT B Habmonernu penupusa ocreocapkoMel. OCI n
O®IKT/KT nokasanu cebst HaIEeKHBIM METOLOM [JMHAMIIECKOTO KOHTPOJIS 32 IIALMEHTOM C OCTEOT€HHOIT CApPKOMOIL.

Kmrouespie cnosa: OPIKT/KT, ckanuposarue ckenema, ocmeozeHHas capkoma, Kubepro, oxycuposanmblil yiompassyx evi-
COKOTL UHMEHCUBHOCU

IMoctynmna: 12.03.2019. ITpunsara K my6mukanum: 21.05.2019

* TIO/HBIIT PyCCKOSI3BIYHBII BAPUAHT CTaTh pa3MellieH Ha caifTe )XypHama « MeguIMHCKas payonors U pafualioHHas 6e3-
omacHoCTb» http://www.medradiol.ru B paszgene «Boimyck Ne 4 2019 roga».
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