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Stage TNM
Stage 0 Tis, NO, MO
Stage IA T1, N0, MO
Stage IB T0, N1mi, MO
T1, N1mi, MO
Stage ITIA TO, N1, MO
T1,N1, MO
T2, N0, MO
Stage IIB T2, N1, M0
T3, N0, MO
Stage IIIA TO0, N2, MO
T1, N2, MO
T2, N2, MO
T3, N1, M0
T3, N2, MO
Stage IIIB T4, N0, MO
T4,N1, MO
T4, N2, MO
Stage IIIC Any T, N3, MO
Stage IV Any T, Any N, M1

8l — TNMS) B B g ) o B A8 S

- 56

¥

it w2

“--- -* -

KOS

— % 37 s LM R )2 B A L B 0 R
2022 £ 4 #2225 PET/CT & #EfT 7L 01 -
% BEAEREZ PET/CT f &Rl 4 K - /£ FEBEfE
5 7 COVID-19 mRNA ¥ £ (Moderna) - H#FF
$75¢ Moderna ¥ 1% » S /2158 B I R A S
AR > B AR N MRS BARE A HE Y » =& PET/CT
f&# (Biograph Horizon PET/CT, Siemens Healthcare,
Erlangen, Germany ) > FHEFACFEETS 11.20 mCi 2-deoxy-
2-[18F]fluoro-D-glucose (FDG) (F-18 FDG) 7% 60
sr#EiS s I E B S E KRR N 13 5 - &
5 PET/CT fg & 2 B 45 M 7L 55 fE 8 (45 mm) ¢
IR S R 45 (level T - IT) #Y SUVmax 47 51
ko 174 k3.0 FEIRFAEAMISHE B~ AWK E
MELEE (level T - 10 ) K B9 i th 7 & & FDG %
HY > SUVmax 5355 4.7 ~ 159 K 3.5 (B =~ =) -
WEHUR - AAALEEHREUE I - R

B [FFERARERS (Maximum Intensity Projection, MIP ) §2£&
BRY /OB~ BTBE ~ R A SS AR - R EBITZEBNEE



g B BEEEBHMEE

CHENG CHING MEDICAL JOURNAL

FRERREANAE - ARREMELE (level | -1l ) ~ ZRIHSE LT ~ ZZAIBREMELE (level | -1Il) MERFEEHE
ENEACHEIEI - EHRLUBER

[B= EFi&
F-18E8H

57 - Et+hs £H —O0°= U8



g B BEEEBHMEE

CHENG CHING MEDICAL JOURNAL

HERE ¢ AR REESS (level T - 1) (RHHEAY
b - EEEMEEAEEERS Ao IS E B~ A0 IR -1
Je R R AR U 0 - 78 & 5075 e s v HH B e v
[Z € < FDG PET/CT 4= B4@fi45 S8~ cT2N1IMO (5
A AJCC ZE 8 HR) -

ZEEERITE S PET/CT f&al— K > tifE
Z T A E R F R - EE N KA SR
HWmEEEUR ARG 12 B8 T 0 385y
& A —FH 43.6x29.7x46.4mm > 5 FRRHR AT R 0 B
BE - S E AT/ ~ A5 IR T B S B A M
4& o K/INGT B Ry 10.8x9.8x5.8mm ~ 9.2x9.3x4.7mm HY
MG o PR s RN R S FR BB A R 45 -
2022 7 5 AFIHEBERES D70 ETARFLELH
YR AN TMERE (ALHBREE) - bR
a5y A By cT2NOMO » cITA » 32T By vk AL AR & o8
WS - R aRETEDEEER AT -
ARBATIRE BRI - 2022 29 HEL 12 HEITHE SR
FHgEhEERS T E A B e - SRR - AR B HE
BR/INEY 21.5mm ELEE 2022 4F 4 AER4E/DN - SRR
LA SRR RATMESS - IR R E B - B
Pl A /e (IR B R 45 T T U R BFF ST PET/
CT Mds » A5 FDG SEE AN » Stk asig
HIECEHEFT COVID-19 mRNA 25 8 485 5 1Y 60925 K2 JE.
{EE IR E Sy FHRE O G A SRS - 1R800I
B )2 5 58 R {1 R 75 A R OROOPK £ 465 R e B 52
W oo NIt > HEER(E PET/CT 2RSS FE
e AR T T-TIT oz PG et 35 ik BB 10 m] BB =2 e T
COVID-19 mRNA i #5 B 1Y SR I K7 e -

ERE

FDG PET/CT 22 %0 A AL e AR E AL i
TRl - F-18 FDG & &t & 2 I/ PET/
CT 2t # & M MBI > B EERIK -
J5 2 JFE FH 7 i RIS PN B YR B3 3R 4H &% - FIIFH FDG
PET/CT fE Fs e fiE 2B 5oy Hi - BILAS ElEEL FDG
B [E 0 1R R AH AR R = BE - SEE R AR = 0 JREN
A s AR A EBhEY AT RE (5] - EEPR | FDG PET/CT #Y
Gl E A P REEE S PR EE (Regions of Interest,
ROD) 14526 BSB89 b Air B 2 5 S A 24 i HY
{8 (Standardized Uptake Values, SUV) - SUV {tFE

- 58

FDG TR RS AH A% A BH (i P 28 7 e M e er
B B SRR -

R4S S N PR D B AR S5 - RS Rk
S AL FHT T » 2 B E IR SR 4S8 H = AL
FEPRBIEE —(E L E (6] - BB AR - e
R AR S R R R AR 4 - BT DU B RERD
FETENTR2 B L5 B - IH9TRER FDG £ 5 IE TR &
2 5 Bl R B R R4 S M BURN - AERILIAY
JF & COVID-19 mRNA 5 5 1 ALAR S B EH A EIH] (2
EHAD B EIME 4SRRI e R i a2 B R e (7]
S o [ Rk 785 K L 4 HEE R B L 8] 0 28K PET/
CT 524 237 FDG BREUH N ( Z48E ) - FEFEEE /iR
EEES—AIsEH R - HAMEE A 5 B 45 i K
JE - SCERIEIREFE - BRI AERE R 38 AR
14.596 0 539 2 - W HAE 2996 1Y B & iR Fr4E A
i 6 48 [9] »

REFIEAAERZERRVEHE B - REIRESE
FDG #H3G 0 - 7575 8 0] fE /2 FH R BHE B 1Y R %
T 2 RO EEAERY R FE - PET/CT A% Rt 2k =
RN EFR By > H FDG #REUS A HFRER1TE#E [10] ©
A ZE A R TN 22 ) B 2 = A B R R S RS - A
e - BRI 2 T & RE R HUE 1 5 COVID-19
mRNA EHRIER S 0 EAR [11] - BhEFT
COVID-19 mRNA ¥E /25 78 » AR ZEFIE 222
% B EENET COVID-19 mRNA FEH ELEL
$ - R RN S AR R BT AR -

#5iam

1T 4= 5 FDG PET/CT f#& 5 il JE 41 & 32 §%
COVID-19 ¥ B F & 52 - E&F & HEE - & HfE
BMOEH - FERIRDE) BOESAIE - DB
A - DU R b B R R 3 R -

ZEA

L AR A B RS ¢ 1084 fE S ac s -
2022 ° Retrieved from http://bit.ly/3w4JEfg

2.Kalli S, Semine A, Cohen S, et al.: American joint
committee on cancer s staging system for breast cancer,
eighth edition: what the radiologist needs to know.
RadioGraphics 2018; 38(7): 1921-1933.

3.Cianfrocca M, Goldstein LJ: Prognostic and predictive



g B BEEEBHMEE

CHENG CHING MEDICAL JOURNAL

factors in early-stage breast cancer. The Oncologist 2004;
9(6): 606-616.

4.Lim J, Lee SA, Khil EK, et al.: COVID-19 vaccine-
related axillary lymphadenopathy in breast cancer
patients: case series with a review of literature. Seminars
1n Oncology: Elsevier. 2021.

5.[f35¢ ~ =0 TE ¢ FDG PET/CTAEREENIER - &
db © JIKEE - 2009 © 145-155 -

6.Patani N, Dwek M, Douek M: Predictors of axillary
lymph node metastasis in breast cancer: a systematic
review. European Journal of Surgical Oncology (EJSO)
2007; 33(4): 409-419.

7.Co M, Wong PCP, Kwong A: COVID-19 vaccine
associated axillary lymphadenopathy - a systematic
review. Cancer Treat Res Commun 2022; 31: 100546.

8.Adin ME, Isufi E, Kulon M, et al.: Association of

COVID-19 mRNA vaccine with ipsilateral axillary
lymph node reactivity on imaging. JAMA Oncology
2021; 7(8): 1241-1242.

9.Garreffa E, Hamad A, O’ Sullivan CC, et al.: Regional

lymphadenopathy following COVID-19 vaccination:
literature review and considerations for patient
management in breast cancer care. European Journal of
Cancer 2021; 159: 38-51.

10. Saboo S, Krajewski K, O  regan K, et al.: Spleen in
haematological malignancies: spectrum of imaging
findings. The British Journal of Radiology 2012;
85(1009): 81-92.

11. Nawwar AA, Searle J, Lyburn ID: Features of systemic
immune response from COVID-19 vaccination on 18F-
FDG PET/CT. Clinical Nuclear Medicine 2022; 47(1):
€89-90.

59 . Vol. 19 No.2 APR. 2023
Et+hEs 58 —O0”"= U8



o ZE OBER S = ™ =t
2 B &8 E% B E *ﬁ alll
CHENG CHING MEDICAL JOURNAL

Case Report

Positron Emission Tomography/Computed
Tomography Imaging Detection of mRNA Vaccination-
Induced Abnormalities in Lymph Nodes and Spleen
of Breast Cancer Patients: A case Report

Wei-Shan Tsai', Pei-Hsuan Li?, Chao-Wei Yang*
Radiation Oncology', Nuclear Medicine Division?, Chung Kang Branch, Cheng Ching Hospital

Abstract

Axillary lymph node metastasis is the most important prognostic factor for patients
with early-stage breast cancer, as the extent of lymph node metastasis affects the choice of
treatment. Intramuscular injection of COVID-19 mRNA vaccine might induce ipsilateral
axillary lymph node reactivity. This might be clinically misinterpreted as being a result
of metastasis or classified as a post-vaccination reaction, leading to treatment delay. A
37-year-old woman with newly diagnosed right-sided breast cancer received a second
dose of COVID-19 mRNA vaccine (Moderna) in her upper left arm 4 days before
undergoing positron emission tomography/computed tomography (PET/CT) scan. The scan
revealed the right-sided breast tumor and right axillary lymph node. Furthermore, high
fluorodeoxyglucose (FDG) uptake was also evident in the left supraclavicular fossa, left
axillary lymph node, and spleen. The findings indicate that FDG PET/CT scan is sensitive
to swollen lymph node reactions, and that ipsilateral axillary lymph node reactions are
common after intramuscular injection of COVID-19 mRNA vaccine. The increased FDG
uptake observed in the supraclavicular fossa and left axillary lymph nodes in this patient
might be the result of an inflammatory immune response to the vaccine. (Cheng Ching
Medical Journal 2023; 19(2): 55-60)

Keywords : Positron emission tomography/computed tomography scan, Breast
cancer, COVID-19 mRNA vaccine
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