Folia Medica

Folia Medica 66(6):776-786

i fOlia 1 DOI: 10.3897/folmed.66.e139177
medica
8 Original Article

Retrospective Study of Post-Treatment

131 SPECT/CT Imaging for Personalizing
Therapy of Patients with Differentiated Thyroid
Cancer

Sonya Sergieval, Teodor Sofiyanski!, Bozhil Robev?, Milena Dimcheva?, Albena Fakirova*

! Tokuda Hospital, Sofia, Bulgaria

2 Department of Medical Oncology, St Ivan Rilski University Hospital, Sofia, Bulgaria
3 Sofia Cancer Center Ltd, Sofia, Bulgaria

4 Department of Histology and Pathology, Military Medical Academy, Sofia, Bulgaria

Corresponding author: Bozhil Robev, Department of Medical Oncology, St Ivan Rilski University Hospital, 15 Akademik Ivan Evstatiev Geshov Blvd.,
1000 Sofia, Bulgaria; Email: bojrob@abv.bg

Received: 13 October 2024 ¢ Accepted: 25 November 2024 ¢ Published: 31 December 2024

Citation: Sergieva S, Sofiyanski T, Robev B, Dimcheva M, Fakirova A. Retrospective study of post-treatment *!I SPECT/CT imaging
for personalizing therapy of patients with differentiated thyroid cancer. Folia Med (Plovdiv) 2024;66(6):776-786. doi: 10.3897/folmed.66.
el139177.

Abstract

Introduction: The absence of anatomical landmarks in the whole body scan makes it challenging to precisely localize '3'T uptake, which
is used to treat patients with differentiated thyroid cancer (DTC). Recently, SPECT/CT studies have been utilized to increase the diag-
nostic sensitivity and specificity.

Aim: To evaluate the clinical role of post-treatment '*!I SPECT/CT imaging in the management of DTC.

Materials and methods: The study included 564 patients (384 women and 180 men) aged 12 to 83 years with DTC referred to our
hospital between 2011 and 2021. A post therapeutic '3'I whole-body scintigraphy (WBS) with SPECT/CT imaging was performed.

Results: 370 (65%) cases with papillary carcinoma, 101 (18%) cases with follicular carcinoma, and 93 (17%) cases with follicular vari-
ant of papillary DTC were histologically proven. 13T WBS was positive in 423 (75%) cases. SPECT/CT showed thyroid remnant in 237
(42%) patients, tumor persistence — in 15 (2.7%), and local recurrence in the thyroid bad in 17 (3%) cases. Enlarged cervical and medi-
astinal lymph nodes were visualized in 141 (25%) cases. Forty-eight (8.5%) patients had pulmonary metastases, 14 had osteolytic bone
lesions and 6 (1.4%) had brain metastases detected on the SPECT/CT images. Negative *'I SPECT/CT data influenced significantly the
clinical management of a large cohort with recurrent and metastatic DTC, leading to rejection of radioiodine treatment as a therapeutic
alternative.

Conclusion: SPECT/CT improved the 31T WBS accuracy, thus changing the management of DTC determining indications for surgery,
the need to give or withhold 13'I therapy, and selecting cases for radiotherapy or chemotherapy in order to personalize the treatment.
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INTRODUCTION

It is difficult to precisely localize the *1T uptake used to treat
patients with differentiated thyroid cancer (DTC) because
whole body scans lack anatomical landmarks.!!! The utility
of 31T whole-body scintigraphy (WBS) and thyroglobulin
(Tg) assessment in DTC has been describe in a lot of pub-
lications as an integral component of the “gold standard” to
follow-up patients after radioiodine treatment.?) The first
scientific paper of co-registered and superimposed SPECT
and CT images without the use of external markers in pa-
tients with thyroid cancer was published by Perault et al.
in 1997. The authors concluded that fused CT and SPECT
images increased the diagnostic power of each separate
imaging modality for detection and localization of thyroid
cancer recurrence or metastases and could be of clinical
utility in the management and care of the patients.!!
Recently SPECT/CT studies have been utilized in order
to increase the diagnostic sensitivity and specificity of pla-
nar and SPECT images. This new hybrid modality provide
perfect registration of functional (SPECT) and anatomical
(CT) images. The CT part of the study is used for attenua-
tion correction of SPECT images for improvement of image
quality and visualization of lesions <10 mm.!*) Depending
on the histological type and tumor stage, local recurrence,
regional cervical lymphadenopathy or distant metastases
may be present or develop during disease monitoring.[>*

AIM

To evaluate the clinical role of post-treatment !3!I SPECT/
CT imaging in the management of DTC.

MATERIALS AND METHODS

A total of 564 patients, aged 12 to 83 years (384 women
and 180 men) with proven DTC, who were referred to our
Department of Nuclear Medicine at Sofia Cancer Center
between 2011 and 2021 were involved. A post therapeutic
317 whole-body scintigraphy (WBS) with subsequent target
SPECT/CT imaging was carried out 5 days after high-dose
radioiodine treatment and 4 weeks of L-thyroxin withdrawal.

WBS was performed at a speed of 8 cm/min. Addition-
al SPECT/CT studies of the head and neck, chest, abdomen
and/or pelvic regions were acquired if necessary using HEAP
(High Energy All Purpose) collimator. Symbia T2, Siemens
SPECT/CT gamma camera was used for topographic local-
ization and morphological substratum of ‘hot’ abnormal foci.
Dual-head SPECT acquisition included 64 projections, 25 s/
file, and matrix 256x256. Low-dose CT was performed in
the helical mode. Acquisition parameters included settings
at 130 KV, 30 mA, and 3-5 mm slide thickness.

Focal uptake of the radionuclide on the WBS and fu-
sion images was described as likely benign, malignant, and
equivocal. Our results were interpreted based on all other
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clinical and radiological data and compared with the con-
trol 1*'T diagnostic images, performed 6-12 months later to
evaluate the treatment response.

RESULTS

During the abovementioned period, we analyzed 564 pa-
tients with DTC. A summary of the patients’ characteristics

Table 1. Demographic, histological, and clinical characteristics

of patients
Characteristics Number of patients (%)
Sex
Female 384 (68%)
Male 180 (32%)
Total 564 (100%)
Histology
Papillary 370 (65%)
G1/G2 cell differentiation 356 (63%)
G3 insular type 6 (1%)
Multifocal tumor 23 (4%)
Follicular 101 (18%)
Tall cell variant 9 (1.6%)
Total 564 (100%)
TNM
T1
TINOMO 91 (16%)
TINIMO 128 (23%)
TINIM1 5(0.9%)
Total T1 224 (40%)
T2
T2NOMO 47 (8%)
T2N1MO 118 (21%)
T2N2MO 17 (3%)
T2NIMI 20 (3.5%)
Total T2 202 (36%)
T3
T3NOMO 22 (4%)
T3NIMO 26 (5%)
T3N2MO 17 (3%)
T3NIMI 18 (3%)
Total T3 83 (15%)
T4
T4NOMO 5(0.8%)
TANIMO 21 (4%)
T4N2MO 14 (2.5%)
TANIMI 15 (2.7%)
Total T4 55 (10%)
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including demographic, histological data and initial staging
is presented in Table 1. Histologically, there were 370 (65%)
cases with papillary carcinoma and 101 cases (18%) with
follicular carcinoma, while 93 (17%) patients had a follicu-
lar variant of papillary DTC. The G1-G2 cell differentiation
was present in most of the patients - in 96.2% of patients
with papillary carcinoma, while G3, the insular type of thy-
roid cancer, was present in 6 (1%) patients. Non-favorable
subtypes of follicular cancer such as the tall cell variants
were detected in 9 (1.6%) patients. Patients were selected
and staged according to the Union for International Cancer
Control (UICC) 8th edition of TNM classification.
Thirty-three of the examined patients (5.8%) had elevat-
ed TgAb (anti-thyroglobulin antibodies) and low serum Tg
(thyroglobulin) levels. In 4 (0.7%) patients with locally ad-
vanced DTC, cytoreductive operation was carried out in a
maximum volume. All other 560 (99.3%) patients had un-
dergone total or near-total thyroidectomy with subsequent
radioiodine treatment for ablation of post-surgical residual

thyroid tissue and/or therapy of local and distant metasta-
ses. In 247 patients, one course of !l treatment was per-
formed, in 74 patients — two courses, in 28 — three courses,
and in 4 patients — 4 courses radioiodine therapy were ap-
plied, with total activity ranging from 2.2 to 14.0 GBq (60-
380 mCi). Five patients with locally advanced tumors were
admitted with a tracheal cannula for radioiodine therapy.
Sixty-four (11.3%) patients were with known metastases at
the first *'I imaging.

1311 WB scan was positive for abnormal radionuclide up-
take in 423 (75%) cases. SPECT/CT data showed thyroid
remnants in 237 (42%) patients; tumor persistence - in 15
(2.7%), and local recurrent disease in the thyroid bed in 17
(3%) cases. Enlarged cervical and upper mediastinal lymph
nodes were visualized in 141 (25%) cases, 1*!I positive nod-
ules were found in 130 of them (Figs 1, 2). In 11 out of
141 cases, there was no tracer uptake, the possibility of lym-
phatic dissection or alternative radiotherapy was discussed
in inoperable patients.

Figure 1. A female patient, 12 year old with DTC, pT3N1MO after near total thyroidectomy and '3 therapy; Tg=223 ng/ml. *\IWB
post-treatment scan showed 2 ‘hot” spots in the region of thyroid bed and the neck. There was also high tracer uptake in the medias-

tinum. SPECT/CT localized correctly tumor persistence in the right lobe with calcifications, 1 enlarged cervical lymph node on the

left — level IB, and enlarged lymph nodes in the anterior mediastinum - level VII with intensive tracer uptake, significant for disease

extension.
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Figure 2. A female patient, 64 years old, with DTC after radical thyroidectomy and **'I therapy, pT3NxMx. Tg=186 ng/ml. WB 13!]
scans showed abnormal focal tracer uptake in the neck and thyroid bed. SPECT/CT images localized “hot” spots in the right laterocervi-
cal - level IIT and bilateral above the clavicle lymph nodes - level IV, and also a thyroid remnant.

Fusion images enabled precise morphological charac-
terization and right topography of unclear planar findings.
I SPECT/CT imaging in the neck region enabled the dif-
ferentiation of abnormal active foci as thyroid remnant or
recurrence and enlarged cervical lymph nodes from phys-
iological uptake in the esophagus or salivary glands in 24
(4.3%) patients (Figs 3, 4). This hybrid method reduced the
false-positive findings scanned on the WBS, increasing the
specificity of the study.

BI SPECT/CT studies should be used as a routine
N-staging procedure in Nx patients with DTC at first ra-
dioablation because of the increasing trend to avoid initial
1311 WBS with diagnostic activity (74 MBq) after surgery in
order to prevent a stunning effect of the thyroid remnant
and metastatic lesions. The analysis of the results obtained
in 86 patients with Nx nodal status showed regional lym-
phogenic metastases in 18 of them (Fig. 2).

Forty-eight (8.5%) patients had pulmonary metastases:
29 patients were with intensive tracer uptake; 19 patients
were 13!I refractory, found on the CT images of SPECT/CT
studies. Fourteen patients were with osteolytic bone lesions
and in 6 cases brain metastases were depicted correctly on

the SPECT/CT images, confirmed by clinical CT or MRT,
and used to plan palliative radiotherapy (Figs 5, 6).

The adequate SPECT/CT determination of the exact lo-
calization, dimension, number and morphological struc-
ture of loco-regional lymph nodes and distant visceral and
bone metastases is particularly important for N/M - stag-
ing and treatment monitoring, comparing the results of
successive ' post-therapeutic studies in repeated radio-
iodine treatment. Hybrid images identified false negative
metastatic foci that were not depicted on the planar WB
images, thus increasing the specificity of the *!I imaging.

SPECT/CT studies are very important in patients with
clinical data for disease progression but with negative Tg
due to positive TAT to continue radioiodine treatment.
Enlarged regional lymph nodes with intensive !*!T uptake
were visualized in 7 out of 33 TAT positive patients during
the disease follow-up (Fig. 7).

3T SPECT/CT is a very useful modality in non-iodine
avid disease due to lack or subsequent loss of 13! uptake
possibility and increased Tg level. This has been reported
to occur more frequently in Hiirthle cell thyroid cancer, in
some papillary subtypes (tall cell) and poorly differentiated
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Figure 3. A 24-year-old woman with DTC after total thyroidectomy, pT1N1aMO. !3!1 post-treatment WB scan with background activ-
ity in the thyroid bed and asymmetrical “hot” spot in the left cervical region. SPECT/CT localized enlarged reactive salivary subman-
dibular gland after oral administration of therapeutic dose of '*'T on the left.

Figure 4. A 61-year-old man with DTC after radical thyroidectomy and '*'I therapy. Tg=0.22 ng/ml. WB !3!] scan showed focal medi-
astinal tracer abnormal uptake. SPECT/CT showed physiological uptake in the region of esophagus.

Figure 5. A 48-year-old woman with DTC after radical thyroidectomy and '*'I therapy. Tg=1036 ng/ml. WB !3!I scan showed multiple
secondary lesions with intensive 3T uptake in the head, thyroid bed and lungs. SPECT/CT showed correct topography of these ‘hot’
spots in the skull, lung parenchyma, 5th rib on the right and Th-1.

(insular) thyroid treatment.[#) 13T positive disease or 13'I Negative 13'I SPECT/CT data significantly impact clin-
negative disease, determined by post-therapeutic SPECT/  ical management in a significant number of patients with
CT imaging, correlated more closely to success or failure  recurrent and metastatic DTC to reduce the prescription
of radioiodine treatment and to necessity to abandon addi-  of inefficient '*'I therapeutic doses. Proposed changes in
tional radioiodine application (Figs 8, 9). management include:
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Figure 6. A female patient, 73 years old with thyroid insular carcinoma after partial thyroidectomy and "*'I therapy; pT4apN1aMO0, G2,
Tg=123.2 ng/ml; TAT (-). Post-treatment !*'I WB scan showed intensive uptake in the thyroid bed and left parietal region of the brain.
SPECT/CT localized enlarged positive supraclavicular lymph node on the right and tumor persistence in the right lobe with bilateral
enlarged laterocervical lymph nodes without !*!I uptake. There was scanned a solitary positive metastatic lesion in the brain.

Figure 7. (A, B, C) A 34-year-old woman with DTC after radical thyroidectomy and 13'I therapy; pT2pN1MO0. Tg=0.13 ng/ml; TAT(+).
1311 WB scan showed intensive uptake in the left laterocervical lymph nodes. SPECT/CT localized 1 enlarged cervical lymph node mea-

suring 17.7 mm on the left significant for metastatic involvement. (D, E) The same patient after treatment: a control '*'I WB scan and
SPECT/CT showed normal tracer distribution in the neck area.

1. Selection of patients for external beam radiotherapy = non-iodine avid metastatic disease.

in non-operable cases (Figs 10 A-J). The analysis of the obtained results / true negative results
2. Indication and volume determination of lymph node - 141; true positive results — 399; false positive results — 24;
dissection in cases with cervical lymphadenopathy. false negative results — 30/ showed that the sensitivity of '*'I

3. Correct radiotherapy planning of the target volume in  post treatment whole-body scintigraphy was 93% (399/429);
bone osteolytic lesions, mediastinal and non-operable cer-  the specificity was 85% (141/165) and diagnostic accuracy
vical metastatic lymph nodes. respectively - 89.3% (504/564). After applying '*'I SPECT/

4. Indication to carry out target therapy in progressive ~ CT method to studied patients, the possibility of obtaining
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Figure 8. 62-year-old woman with thyroid insular carcinoma after partial thyroidectomy and '3 therapy; pT4apN1aMO0, G2,
Tg=123.2 ng/ml; TAT (-). Post-treatment > WB scan showed intensive uptake in the thyroid bed. SPECT/CT localized 1 enlarged
laterocervical lymph node on the right - level V and persistence of the tumor tissue in the right lobe with infiltration of the surrounding
tissues both of them without 13!T uptake. There are “hot” spots in the paratracheal area probably because of the normal thyroid tissue.

Figure 9. A female patient, 54 years old, with thyroid insular carcinoma after partial thyroidectomy and !*'I therapy; pT4pN1aM1, G2,
Tg >5000 ng/ml. Post-treatment 13!l WB scan showed intensive uptake in the left thyroid lobe. SPECT-CT localized advanced tumor
mass in the right lobe with infiltration of the surround tissues, multiple hilar, lung and hepatic metastases both of them without 3T
uptake. Target therapy with sorafenib was prescribed.

782 Folia Medica | 2024 | Vol. 66 | No. 6
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A.

Figure 10. (A, B, C, D) A 83-year-old woman with locally advanced thyroid carcinoma (108.4 mm) after partial resection and biopsy;
Tg=352 ng/ml. 3T WB scan and SPECT/CT showed partial uptake only in the right thyroid lobe (A, B). SPECT/CT localized tumor
mass in the upper anterior mediastinum and enlarged laterocervical lymph nodes on the left without '3!T uptake (C, D).

Figure 10. (E, F, G, H) The same patient after 20 Gy EBRT (CTV included target soft tissue - GTV and radiation dose distribution).
Control *'T WB scan and SPECT/CT showed partial response to therapy with reduced size of the primary tumor till 96.5 mm and cervi-
cal lymph nodes on the left.
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Figure 10. (1, ]). The same patient. Histological confirmation of differentiated multifocal thyroid cancer H&E, 4x (I) and lymph node
mets H&E, 4x (J).

false negative results in jodine-refractory secondary lesions DISCUSSION

and false-positive foci is eliminated, as a result of which the

sensitivity and specificity of the detection thyroid residual ~ Confirmation of 3! uptake with post therapeutic
tissue, local relapse, lymphogenic and hematogeneous me-  whole-body scintigraphy and subsequent target SPECT/
tastases reach up to 100% compared to the 3T WBS. CT imaging can indicate the potential for successful radio-

1311
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iodine therapy in thyroid cancer on the basis of theragnos-
tic approach for personalized therapy.[>°! Theragnostic is a
rapidly expanding field of nuclear medicine that combines
diagnostic and therapeutic tools.[>®! The most prominent
and oldest application is radioiodine (switch of the radio-
nuclide from diagnosis to radionuclide therapy of thyroid
cancer). It is a form of personalized medicine, introduced
for the first time in the clinical practice by Dr. Saul Hertz
for treatment of thyroid diseases in 1941.7) 13T is still a
gold standard in the therapy and diagnosis of DTC.["?! In
January 2018, a scientific meeting was held in Martinique
between representatives of the American Thyroid Associ-
ation, the European Association of Nuclear Medicine, the
Society of Nuclear Medicine and Molecular Imaging, and
the European Thyroid Association at which they discussed
some of the “Controversies, Consensus, and Collaboration
in the Use of 13!l Therapy in Differentiated Thyroid Can-
cer”[8) After much consideration, debate, and collegial ex-
change of concepts, the conference participants agreed on
a set of nine principles that summarize the major points
of discussion during the meeting. In some of these pos-
tulates, the crucial role of SPECT/CT studies in obtaining
high-quality '2*13!T images was also discussed, which is
essential for determining an individual approach in each
patient treated for thyroid cancer.®! According to literature
data, SPECT/CT leads to modification of therapeutic be-
havior in 35%-47% of patients and prevention of ineffec-
tive treatment for about 20% of patients; the risk stratifica-
tion was modified by the findings of SPECT/CT in 25% of
patients.[1%10]

An indication to carry out '®F-FDG PET/CT is main-
ly in high-risk DTC patients with elevated Tg levels and
negative radioiodine *'T WBS.!"! Tts sensitivity and speci-
ficity for detection of recurrent disease was reported to be
93% and 85%, respectively.'?! These patients, due to the
low tumor differentiation and subsequent activation of
cellular glucose metabolism, showed high '®F-FDG uptake
and absence of radioiodine uptake, so-called “flip-flop®
phenomenon. However, it is known that both 1*'I-avid and
BBE-FDG-avid lesions can exist in the same time in aggres-
sive DTC.I3-13l BE.FDG PET/CT is not suggested for rou-
tine preoperative imaging. However, it is recommended
for initial staging in aggressive tumors including poorly
differentiated thyroid cancers and invasive Hiirthle cell
carcinomas.!'®! The role of '®F-FDG PET/CT as a prognos-
tic biomarker in metastatic DTC is also reported. ¥F-FDG
uptake in thyroid cancer is related to the differentiation
level of malignant cells. The higher the FDG uptake is, the
lower the degree of tumor differentiation. Consequently,
tumors with high F-FDG and low 13'I uptake are more
aggressive, have poor prognosis with shorten overall sur-
vival and are indicated for target therapy. Following that
recent developments in precision medicine, there are al-
ready some promising results for tyrosine kinase inhibi-
tors (TKI) in the treatment of advanced and metastatic 3'1
refractory DTC. Based on updated therapeutic guidelines,
TKIs like sorafenib and lenvatinib (category 1 recommen-

dation), vandetanib, cabozantinib are a new approach to
standard systemic therapy in first-line setting for these pa-
tients. Larotrectinib or entrectinib are a reasonable option
for patients with NTRK gene fusion-positive advanced
solid tumors, for DTC as well.'718]

CONCLUSION

It can be summarized that *'I SPECT/CT studies im-
proved accuracy of *'I WB scan and changed management
of DTC determining indications for surgical intervention,
the need to give or withhold !*'1 therapy, to select cases for
radio/chemotherapy in order to personalize the treatment.

Key points

QUESTION: Does ' whole-body scintigraphy (WBS)
with subsequent targeted SPECT/CT imaging influence the
clinical management of patients with DTC?

PERTINENT FINDINGS: In a retrospective study, 564
patients with DTC were examined between 2011 and 2021.
The 1'I SPECT-CT imaging added significant clinical in-
formation, which was used for the modification of thera-
peutic management.

IMPLICATIONS FOR PATIENT CARE: SPECT/CT
studies improved accuracy of *'I WB scan and changed
management of DTC determining indications for surgery
intervention, the need to give or withhold '*!1 therapy or
to select cases for radiotherapy or chemotherapy in order
to personalize the treatment in the routine clinical practice.
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Pe3tome

BBegeHue: OTcyTcTBIe aHATOMIYECKMX OPMEHTHPOB PV CKAHMPOBAHMM BCETO Te/Ia 3aTPYLHACT TOYHYIO JIOKa/IM3aLVIO0 IOI/IOLeHN A
31], koTOpO€ MCIONB3yeTCA 1A NIedeHNs NALVeHTOB ¢ AuddepeHInpoBaHHbIM pakoM WMToBKAHOI Kenessl (DTC). B mocnennee
Bpems uccnegosanusa SPECT/CT ucnonb3yroTcs i HOBBILEHNA AMATHOCTIYECKOl YyBCTBUTENbHOCTI U CIIELMUIHOCTI.

Lienb: Ouennts KMvHNYecKyto ponb noctrepanesrideckoii 311 SPECT/CT B nevennu DTC.

Matepuanbl n MeToAbl: B nccrenoBanme 6bi1y BKIIOYEHD! 564 maryenTa (384 >xeHiyHbl 1 180 My>xunH) B Bo3pacte ot 12 o 83
net ¢ DTC, HanpaB/ieHHBIX B Hally 60/1bHULY B Ieprof ¢ 2011 mo 2021 rog. Beina nposefeHa mocTTepaneBTHYecKas CLHTUTpadus
Bcero tena (WBS) ¢ 1311 SPECT/CT Busyanusaumeii.

Pesynbrarthbl: Incronornyecky noarsepxpaeHo 370 (65%) cnydae IanmuLApHON KapimHOMBI, 101 (18%) cayvait dommmkynapHoi
kapuuHOoMbI 1 93 (17%) cy4as GomnmukynsapHoro BapuanTa mamuuispaoro DTC. 31T WBS 61 monoskntenbHbM B 423 (75%) cmydasx.
SPECT/CT mokasan 0CTaTOK IUTOBUHOM >Kemesbl y 237 (42%) manmeHTOB, HepCUCTEHLMIO onyXomu — ¥ 15 (2.7%) 1 /I0KaIbHBII
PpeLMyB B IMTOBULHON XKere3e B 17 (3%) crydasx. YBelTndeHHbIe IeHbIe M CPefOCTeHHbIE TMbaTI9eCKIe Y3/Ibl BU3YaM3YPOBA/IICh
B 141 (25%) cmydae. ¥ 48 (8.5%) mareHTOB OB OOHAPY>KEHbI IETOYHBIE METACTas3bl, Y 14 — OCTEOMUTIYECKIE TOPAsKeHNA KOCTel
uy 6 (1.4%) - MeTacTasbl B TOJIOBHOI Mo3T, 06HapyxeHHble Ha SPECT/CT nsobpasennsx. Orpunarensuble ganuble 311 SPECT/CT
3HAYNTENbHO NOBIVAIN Ha KIMHINYECKOe BefleHVe 60IbIION KOTOPTHI ¢ peluAMBUPYOMUM 1 MeTactatndeckuM DTC, uro mpuseno x
OTKa3y OT JIeYeHN PaJiYIOAaKTUBHBIM JIO/IOM B KaueCTBe TepaIleBTIYECKOI albTepHATHBBL.

BakntoueHune: SPECT/CT ymydumma tounocts P! WBS, Tem campiv usmenus Bepsenue DTC, ompemenss mokasaHus K
XUPYPIMYECKOMY BMEIIATENbCTBY, HEOOXOMMOCTD Ha3HAYEHWA VI OTMeHbI Teparuy !1 u BBI6Op CTydaeB s My4eBOil Tepanmu

VI XUMMOTEpANN € [I€/1bI0 IIEPCOHA/IN3A NN JI€IECHNA.

KnwoueBble cnoBa

3D—c1<aHMp03a1—me 1010M, aHaTOMUYECKas KoppemAanus, MHANBUAYa/TbHOE KIIMHMYECKOE BEEHNIE
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