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In prostate cancer, the bone is the most common site of metastasis, and it is essential to evaluate

metastatic bone lesions to assess the tumor burden and treatment response. Castration-resistant
prostate cancer refers to the state wherein the cancer continues to progress despite a significant re-
duction of the sex hormone level and is associated with frequent distant metastasis. The Prostate
Cancer Working Group 3 (PCWG3) released guidelines that aimed to standardize the assessment of
treatment effects in castration-resistant prostate cancer using bone scintigraphy. However, these
guidelines can be challenging to comprehend and implement in practical settings. The purpose of
this review was to provide an overview of a specific image acquisition method and treatment re-
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sponse assessment for bone scintigraphy-based evaluation of bone lesions in metastatic castration-
resistant prostate cancer, in accordance with the PCWG3 guidelines.

Index terms Prostate; Cancer; Bonescan; PCWG3

N2
AL A APHOR ol sk o F 5 WAl £3t o Foln], Seiueleli s
S B AR B0 TS D A 13%0) FAT 57188 Holt AFoltk(). 2] WA

= =
B AZ29] 2|22 Qs A Aleke) Ygo] Mk P AT, 2318 Bl Lt AR %

F o]Fol& 2F 25%-30%2] ALE-S Holil o] F AF= 1Ysto] 1o} AJEo] o= %EP.
= AN

o]-85t Uj2H4] ﬂ*ﬂ%"]tﬂ(z 5), °l21et A2 5o mie- aaHo)7]= OW A EHH =2 9*1}
oM FTERE 7A| A2 ol Zol| e S5kl UM AFsh= A A A Y
A (castration-resistant prostate cancer)] el 2 X1Y5HA| Hct. 5 HIAEAHZE 2|7} 7
Al 475(< 20-50 ng/dL. -2 0.7-1.7 nmol/L) 22 |-A| ol = ELetal E5 WA S0 (pros-
tate specific antigen) 2|7} 2 ng/mL o)/JoHA] 2|4 15 IFA 0 2 ZHA| |42 0 2 Af531A
L} AR, HAPISEA ZAL, B sho)st 7AAJol|A] ets} 47do] olel e AAX| 234 A
Aefoz Rkt 4 3lem(6, 7), 714 A A olli= T 94 Ho|7F SHHATHS, 9).
Aol A] = 71 S5 Zo| Aol H | e o] Ent OME'Jr A8 W71 5 OE
HxA o= ol 4+ 917] whzell(10-15) M| 2| & jEg-2 H7Ie}7| flsix= ol
R} ARz o) tigh BrpPE R Zeshh - «] A& Rk 7S I8l 19994
Prostate Cancer Working Group (°]5F PCWG) 101|4] PCWG1 H11QHS Haste] ol =4
H g7Hs 9ol w A7 (™ Te-methylene diphosphonate radionuclide bone scintigraphy;

ke

bone scan)& 0]-8-51a1, AR22] H7HE 2|3l response evaluation criteria in solid tumor (°]
SFRECIST)oll &9 7P AR Z1& HaLstlem(16), © % 2008\ <+ 15511 PCWG20]
A 78 U89 PCWG2 E1oHS HHSIATH7). 2016101l PCWG3ol|A] s PCWG3 L
Qo= Y= &8 H7HA| 7} 7HA o] ’ASH(7]E 1250004 8-95- & R17F) 2} w ATHol| A
Fd= Hofort Hold =W W08 AJoJgt Zlo] timA 0 2 7| FEo|th(17).

PCWG3 daete]] wh2 Aol 9 7F 2 1 U8 tha Wiskal 536te] ol & 47
SA|5to] 285170l off Aol QUch. 2 FAdollA= PCWG3 daltel] &3t AA g M+

Aeto] Mol T o] |8 Hhe rie]-g Asict

i
(o
ok
.
olo

Fo|A ZHH M7t RECIST 1.12F PCWG32] Xlo|H

RECIST 112 21 $4<] "3} 184 7Ishr] flsl @8] A= AL Slek 218 vhE-& e

il

https://doi.org/10.3348/jksr.2023.0060

1245



JOURNAL of
THE KOREAN SOCIETY of
Prostate Cancer Working Group 3 Recommendations RADIOLOGY

7 ¥kS(complete response; CR)”, “F-2 ¥H-S-(partial response; PR)”, “2+4 A (stable dis-
ease; SD)” 2 “ZH %18y (progressive disease; Olo} PD)’S. & o] 7tstct, RECIST 1.1
CTH MRI 9732 B2 ol ZHwle] vk 7k oh Al 7Hseh ARx2] Q48 2
ek -galld S 54 7hett HRle R A% —(:)é— = Lot W Ao PET AL IRk 4

AE 1S 71 AFBBHE 21 TSI T e B f9E Helshat AT 4 St
I

3
o
o
L
>
o
2
1o
FUH
B
oE, rlO
rE
rlo
>
ogl
2
B B
oM,
o
ox
“Tf
iy
T
e
jﬂ
E{E
T
N
>
ox
Sl

Mo
=2
2
L)
2o
S
1o
k
2
)
o
-
o)
N
kU
z
olo
flo
o,
N
3
F[F
n}
é
O
rol,
o
30
£~
—
o
N
=

Of SIA|F EA of 7 g7} 5l wiA7H A3} g o] ¥7V—1°L YRE F= —/1\“:]'% AHgE ﬁ% d
Gt ZF dE AAolA Mol 2R TiE Sk, X8 REg-g A JY(PD),

ARy 7o) HolE FEokA o= =9

= 3t W34 TR (progressive disease unconfirmed; ©|3} PDu)"o} “Xa)4] gwie] 57

=
| =
312-(no evidence of disease; o|3} NED)” ¥ “H7} E7Hnot evaluable)’2 ER73Hc} ZF B A

H (Non-progressive disease; ©|5} Non-PD)”"1} “&Qlo]

OP
& &|ojof Shct EEoF 2IH XJ%JJ BEREE 49 71%?— Al@oﬂ 9AE ZHHL Hkg wrlof] 1
=x]9] ojB7} ZQ5)} Table 10] RECIST 1.13 PCWG32)
7J2]51%. o0, Table 20| PCWG3 7}o]=2}elo] wh2 ujA70

i)
N
52
[o
=
=
fru
Ho
M
o,
e
o
o
m{m ;ﬁ

PCWG3ol| A= A7 F4 E5-E #I5l “™Te-methylene diphosphonate (°]5} 99mTC—MDP)
Il

2 AFE 212 AT YITH17). “PTe-MDPE Ao 412 B Folstn Solel Yalse 4

Q1 7] 500-1110 MBq (13-30 mCi)H =2 AFEE A& TFEA|F o &2 Astal Ut E=sh wATH
o] &2 FF TSIl AV T Fol T 3-4ARE Fap F HAF 2 dof] S HA 3 F,
Table 1. Differences between RECIST 1.1 and PCWG3 in Evaluating Metastatic Bone Lesions
RECIST 1.1 PCWG3
Major imaging modality CTor MR Bone scan
Response categories CR, PR, SD, PD, NE NED, Non-PD, PDu, PD, NE
Consideration for flare phenomenon No Yes, by using the 2+ 2 rule
Consideration of the bone lesion Unequivocal increase of the bone lesions Focuses on new lesion detection rather than
present at baseline present at baseline may meet the criteria changes to existing lesions; bone lesions present
for disease progression at baseline are not considered when classified as

disease progression

CR=complete response, NE = not evaluable, NED = no evidence of disease, PCWG = prostate cancer working group, PD = progressive disease,
PDu = progressive disease unconfirmed, PR = partial response, RECIST = response evaluation criteria in solid tumor, SD = stable disease

1246 jksronline.org



JOURNAL of
THE KOREAN SOCIETY of
J Korean Soc Radiol 2023;84(6):1244-1256 RADIOLOGY

Table 2. Response Assessment of Metastatic Bone Lesions using Bone Scan

Response Description
PD* Defined if any of the following criteria are met:

At least two new bone lesions are identified after the flare period (12 weeks % 7 days) following
treatment, which continue to be observed at the subsequent visit (at least 6 weeks after the bone
lesions first appear)

Two or more new bone lesions are identified after the first post-treatment visit (8-9 weeks), and two
or more additional new bone lesions are identified at the second visit (16-18 weeks) (2 +2 rule)

A super scan effect is observed at the follow-up visit(s) after the baseline assessment

Non-PD At least one new bone lesion is identified after the flare period (12 weeks = 7 days), but it does not
meet the criteria for PD

Two or more new bone lesions are identified after the flare period, but not persistent at the subse-

quent visit
PD unconfirmed At least two new bone lesions are identified after the follow-up period, but there is no subsequent
bone scan available to evaluate disease progression or non-progression
No evidence of disease No bone lesions observed at each time point
All bone lesions have disappeared after the baseline assessment
Not-evaluable The bone scan images are missing or the assessment is limited due to inadequate image quality

A super scan effect is observed at the baseline assessment

*The date of progression refers to the date when the new lesion first appears.
PD = progressive disease
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Fig. 1. Application of the 2 + 2 rule. In the first post-treatment scan, two new bone lesions are observed
(highlighted in green). In the second post-treatment scan, the two lesions persist, and two additional le-
sions (highlighted in blue) emerge, satisfying the criteria for PD.

PD = progressive disease

Baseline 1st post treatment 2nd post treatment

Scan

The two new lesions seen on
the follow-up 1 persist and
presence of two additional
new lesions =2 +2 rule met
(PD confirm)

Two new lesions compared to

Description | One lesion at baseline .
baseline

Date of

progression 1st post treatment scan
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Fig. 2. Examples of response assessment for PD.
A. In the second post-treatment scan, two new bone lesions (highlighted in green), which were not present in the first post-treatment
scan, are observed. All these lesions persist in the third post-treatment scan, fulfilling the criteria for PD.

B. The second post-treatment scan reveals the presence of two new lesions (highlighted in blue) compared to the first post-treatment
scan. These two new lesions persist in the third post-treatment scan.
PD = progressive disease, PDu = progressive disease unconfirmed
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Fig. 2. Examples of response assessment for PD.

C. In the third post-treatment scan (outside the flare window), two new lesions are visible, and all of the lesions persist in the subsequent

post-treatment scan.
PD = progressive disease, PDu = progressive disease unconfirmed
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Fig. 3. An example of a response assessment for Non-PD.
A. In the second post-treatment scan (outside the flare window), two new lesions appear (highlighted in blue). However, these lesions
subsequently disappear in the following third post-treatment scan.
B. In the second post-treatment scan (outside the flare window), a single new lesion is observed (highlighted in green). Although this le-
sion persists in the third post-treatment scan, it does not meet the criteria for PD and is considered Non-PD.

PD = progressive disease, PDu = progressive disease unconfirmed
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Fig. 4. An example of a response assessment for PDu. In the fourth post-treatment scan (outside the flare window), two new lesions are
observed. However, there are no subsequent bone scans available to confirm the progression.
PD = progressive disease, PDu = progressive disease unconfirmed
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Fig. 5. Bone scan images illustrating the super scan phenomenon. In the baseline scan, multiple bone le-
sions are observed (yellow circles), which subsequently become indistinguishable in the first post-treat-
ment scan due to diffusely increased uptake activity throughout the bones. In the second post-treatment
scan, the renal and soft tissue activity is reduced (blue circles) as a result of the super scan phenomenon,
confirming PD and eliminating the need for further scans.
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