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Purpose

There are reports that the COVID-19 vaccine causes false positive uptake of axillary lymph nodes. Therefore,

this paper intends to evaluate the change in SUVmax of axillary lymph nodes with the period after the

COVID-19 vaccination.

Materials and Methods

In 134 breast cancer patients who were tested for '®F-FDG PET/CT at Severance hospital, 3.7 MBqg/kg of

8E-FDG was intravenously injected and scanned for 2 minutes per bed after 60 minutes. The equipment was
Discovery 600 (GE Healthcare, MI, USA). The period was divided into four groups, 0 to 2 weeks, 3 to 6 weeks,
7 to 10 weeks, and 11 weeks or more. SUVmax was measured after checking the uptake of axillary lymph nodes
on the ipsilateral side of vaccination and the Kruskal-Wallis test was performed using SPSS Statistics 28 (IBM

Corp., Armonk, NY, USA).

From 0 to 2 weeks groups to 11 weeks or more group, the average of SUVmax was measured in the order of 5.52,

2.85,1.82,and 1.7. As aresult of the Kruskal-Wallis test, there was a significant difference between 0 to 2 weeks
group from all other groups (P < 0.05), and there was no significant difference between the remaining three

The SUVmax of axillary lymph nodes decreased over the period after the COVID-19 vaccination and no

significant difference was found after 3 weeks of vaccination. Therefore, it is recommended to record

Results
groups.
Conclusion
COVID-19 vaccination information before examination.
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Fig. 1. Discovery 600 PET/CT Scanner was used for acauisition.
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A E A2 SPSS Statistics 28 (IMB Corp., Armonk, NY
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0~2F5E] 77.27%, 26.19%, 21.73%, 6.38%= LEFFIL A
H Ao}l Yz o] SUVmMaxQ| H-2 5.52+3.77, 2.85+0.83,
1.82£1.05, 1.70£1.81 <=2 & UElGth(Table 1, Fig. 2).

Table 1. Patient ratio and SUVmax average of FDG—positive
lymph nodes

Period FDG-positive lymph nodes SUVmax
(weeks) Number Ratio(%) average
0~2 17/22 77.27 5.52+3.77
3~6 11/42 26.19 2.85+0.83
7~10 5/23 21.73 1.82+1.05
11 or more 3/47 6.38 1.70+0.83
16
14
é 12
§ 10
29 |
6 =
4
2| 1 % =
0
0~2 3~6 7~10 I'l or more

Period(weeks)

Fig. 2. The graph show the distribution of SUVmMax.
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(A)Maximum intensity projection(MIP), (B)Fusion axial, (C)Attenuation correction PET axial

Fig. 3. A left breast cancer patient who was examined for PET/CT 4 days after COVID—19 vaccination was vaccinated

in the right deltoid muscle, and uptake occurred in the right axillary lymph nodes. The SUVmax of this axillary lymph nodes
is 4.91(A~C).

A C

(A)Maximum intensity projection(MIP), (B)fusion axial, (C)attenuation correction PET axial

Fig. 4. A right breast cancer patient who was examined for PET/CT 42 days after COVID—19 vaccination was vaccinated
in the left deltoid muscle, and uptake occurred in the left axillary lymph nodes. The SUVmax of this axillary lymph nodes
is 2.05(A~C).
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470 k] AdFE Heof P24 o) SUVmaxE Kruskal-
Wallis testS 3+ A1} Pl S-0]40] 0.05 njgko &2 Ak 7+
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Table 2. Result of Kruskal—Wallis test about SUVmax of 4 groups

SUVmax
15.665

H of Kruskal-Wallis
Degree of freedom 3

p-value 0.001 (P<0.05)

Table 3. Result of the Mann—Whitney test as post hoc test for
SUVmax of each group

Period (weeks) p-value
0~2 3~6 0.013 P<0.05
7~10 0.003 P<0.05
11 or more 0.012 P<0.05
3~6 0~2 0.013 P<0.05
7~10 0.052 P>0.05
11 or more 0.06 P>0.05
7~10 0~2 0.003 P<0.05
3~6 0.052 P>0.05
11 or more 0.655 P>0.05
11 or more 0~2 0.012 P<0.05
3~6 0.06 P>0.05
7~10 0.786 P>0.05

2w AIHE 5 SEFDG PET/CT A 7|7ko] | o] u}

H o} %IE%:_ of A3 == 222 H]&- 2} SUVmax
E} 3t SUVmaxOHH 0~2F = s
L oE A e zE
o] 7} Ay oPXl ootz el &
?‘%‘6}—5& | HhABf Ho|ut of
ﬂcﬂ*uﬂﬁi} gt oy stslol A Wl WAl E

g
o
Y
mlm
cm ;R

>
N
XN
i3

2 o

fr

2 0

e

Tﬂ o,
oo o

)

ot
oM.
o
o
flo
N
)
K
by
il
fu
x
Jo
op
ot
P
Jook &8

fu

hu

NIl
o

o Jo &
ok

i

g
fes]
4
a
H
)
S~
>
rN
M
i
i
=
>,
i)
ok
o,
H
Wl
N
It o
ol
ol
)
ot

(E o] TS KT

iu)
=N =2

=

|

ru
_lu:
>,
=2
o
%
>
il
‘Q
i

r

ot

F2UpHpolH 20| T Ff oz Qlsfo] ¥
eSS AR g EA RCR o) e s L RSl
A %grq 8E-FDG PET/CTo]| 4] <= o
= 2k gloh ofof] A&
oo} = A 0] SUVmax2

l:ljﬂ

o
Nt

Lrsl'
Ku)

=
= s

N

N

_ll)l' rr

1o

2 g

o

OO

oF

ofN 24 rfu mE
I
ol

o ot oXx
N
SN

QL
o
i)

TN
>

rir

X
-
()

o

0~2%,3~62, 7~ 102, 113 ©]
=31 FDGE 3.7 MBg/kg2 545}
3 A17F 5] 1 bed 5 222 S0k 23 ek A= Discovery
600 (GE Healthcare, MI, USA)2- A5 T HAL & s o] st
W=7} S0 1E AT, 1 AT E B2 YR S
oo} @ Ao] 412] of 38 eItk L Fol FHRE &
9 Hre & Zhof ¥ Alo] HFE lom T1 g Qlsf A F]7HEAY
o oo} 130l ¥4 9o} 12 SUVmaxs S atsict.
HAHE T 717Fo] Aol Wt & & et Hzdo
K318 242] 8] 23} SUVmaxis s} sic. Eat 47
‘,:_P—J A= HQ} YA 9] SUVmaxE Kruskal-Wallis test
o} 23} 47) ek 2 SUVmaxol K A H 0.2 §olat 3
0]7} 2121 11(P<0.05) Mann-Whitney test 2 A}3- 74 A 51 A w1}
02F=THE g uhq EE IRt Ak 7} 9 3L 2 L (P<0.05)
Solak Aol 7t gl AL &4 2%
TAREN §88 A0 Aol
PETICT A 1 120} MALEE 1 8 /] ele] 05}

ox
1 o
NI
hy
iy
o)
o
HU

K

m{m

Ol

35



SHolsly = MR6H MRS 2022

L.

3.

Reference

Sherman S.M, Sim J, Cutts M, Dasch H, Amlét R, Rubin
G.J, etal. COVID-19 vaccination acceptability in the UK at
the start of the vaccination programme: a nationally
representative cross-sectional survey(CoVAccS — wave 2).
Public Health, Voulume 202. January 2022:1-9

e ARSI AR, NS AR

A ZUHlo] B A7 Z-19 Web. Available at
http://ncov.mohw.go.kr, A/ A &, &, A=

Shah S, Wagner T, Nathan M, Szyszko T. COVID-19
vaccine-related lymph node activation- patterns of uptake
on PET-CT, British Institute of Radiology. 20 Apr 2021:
Vol 7, No. 3.

. Norihisa S, Takayuki S, Tomohiko Y, Fumiaki U, Hitoshi

Y, Hiroyuki T, et al. Axillary lymph node accumulation on
FDG-PET/CT after influenza vaccination. Ann Nucl Med.
2012 Apr;26(3):248-52.

. Zhang M, Richard W. Ahn, Jody C. Hayes, Stephen J.

Seiler, et al. Axillary Lymphadenopathy in the COVID-19
Era: What the Radiologist Needs to know. RadioGraphics.
26 Aug 2022:42:0000-0000

. Ran S, Volk L Hall K, Flister M.J. Lymphangiogenesis and

lymphatic metastasis in breast cancer. Pathophysiology.
Sep 2010:Volume 17, Issue 4, 229-251

. Lane DL, Neelapu SS, Xu G, Weaver O. COVID-19

Vaccine-Related Axillary and Cervical Lymphadenopathy
in Patients with Current or Prior Breast Cancer and Other
Malignancies: Cross-Sectional Imaging Findings on MRI,
CT, and PET-CT. Korean J Radiol. 2021 Dec; 22(12): 1938
-1945.

. Song KJ, Han MY, Cheong MY, Lim KS, Kim DK. Clinical

Research Design and Biostatistical Methods. Korean J
Urol. 2005;46:835-841

. Nam CM, Chung SY, Statistical methods for medical

studies. J Korean Med Assoc. 2012 June; 55(6): 573-581

36





