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Difference in F-18 FDG Uptake According to the Patterns of CT-Based
Diagnosed Pulmonary Lymphangitic Carcinomatosis in Patients with Lung
Cancer

Sungmin Jun, MD., Yong-Ki Kim, MD,, In-Ju Kim, M.D., Seong-Jang Kim, M.D., Hyun-Yeol Nam, M.D,,
and Bum-Soo Kim, MD.

Department of Nuclear Medicine, Pusan National University Hospital, Pusan, Korea

Purpose: Qur purpose was to evaluate F-18 FDG uptake in pulmonary lymphangitic carcinomatosis {PLC)
according to CT findings and histology of lung cancer. Materials and Methods: Thirty-three lung cancer patients
with PLC were enrolled in this retrospective study. Al the patients had a CT-based diagnosis of PLC. Chest CT
findings of PLC were classified on the basis of involvement of axial interstitium. We categorized the involvement
of axial interstitium as group 1, and the involvement of peripheral interstitium only as group 2. Visual and
semiquantitative analyses by F-18 FDG PET/CT were performed in the PLC lesions. At first, we analyzed the F-18
FDG uptake in the PLC by visual assessment. If abnormal uptake was seen in the PLC, we drew regions of
interest in the PLC lesions to obtain the maximum SUVs (maxSUVs). Results: Of the 33 patients, 22 had abnormal
F-18 FDG uptake in the visual assessment. There was no significant difference in the frequency of abnormal F-18
FDG uptake between group 1 and group 2 (p=0.17), although the frequency of group 1 tended to be higher than
group 2 (15/19 (78.9%} in group 1, 7/14 (50.0%) in group 2). However, group 1 had a higher maxSUV than group
2 (p<0.01, group 1: 29714, group 2 1.5%06). There was no significant difference in the frequency of abnormal
F-18 FDG uptake and maxSUV among the histology of the lung cancers. Conclusion: The involvement of axial
interstitium in the PLC by lung cancer has a higher maxSUV than the involvement of only peripheral interstitium.
(Nucl Med Mol Imaging 2008;42(4):292-300)

Key Words: pulmonary lymphangitic carcinomatosis, interstitial lung disease, lung cancer, F-18 FDG, PET/CT
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Rg ol e, F 33 X7t TFHJUTH A3t
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1o Yehidth PLC #9lolMe= 2A8Ha g7 ol
o1x ] k=, ol tIAAEAEY H Yo vk 947
Aelzb AW, N3 f=d Ael7) slo} 47t %4
ol 7} A8 7 (open lung biopsy), 74713 # A A (trans-
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o YA CT 942 53171 93 CT vlolg Al
E+ 120 kVp, 130 mAs, 0.9 pitch, 5 mm2] 57, AEH
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RAMA ZZ1#& o]43 Ordered Subset Expectation
Maximization ¢2221&(4 iteration, 8 subset) & AHE-3le]
FAA TS ek CT F4E T 71AF AR A
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o BE SAA g 299 w2 T 1A FeA
AR £Hog2 APHAUL PET 944E& 298¢ 9%
F-18 FDGY] &8 296~444 MBq (8.0~12.0 mCi) oI}
TH1 kg 014 mCi, $Ag 24 Fo §3F 296 MBq, #
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A F 9 100 mLE Fof stdom, BE xjdl e
A AFE3E A Fo7)(Envision CT: Medrad, Pittsburgh,
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Table 1. Demographic and Histological Characteristics of Patients

Characteristics Group 1 Group 2 Stafistical significance
Male/Female 11/8 12/2 NS
Age (years) 60.8+11.8 69.3+8.4 *P=0,02
Histology NS
Adenocarcinoma 10 5
SCC 4 5
SCLC 4 2
NSCLC, type indeterminate 1
Unknown 1 1

*Patients” age in group 2 is higher than group 1, SCC: squamous cell carcinoma, SCLC: small cell lung carcinoma, NSCLC: non-small
cell lung carcinoma, Group 1: axial interstitial involvement pattern on chest CT, Group 2: only peripheral interstifial involvement pattern
on chest CT, NS: not significont

Figure 1. Chest CT findings with PLC in two lung cancer patients. The involvement of axial inferstitium in PLC was represented by the
bronchovascular bundle thickening in the right lower lobe (A). The involvement of peripheral interstitium only was shown by the
inferlobular septal thickening in the PLC lesion of the left upper lobe (B).

TE FE CT 94 54 e I99) Aoy §F 29 SEUEE WA ¥52 PLC 5 7134
SAoA & E0vAA F F HE FEE &) F12A o] FAYFC] FdstA X, HHAR] LAt
o 94S g5ttt Aot B ¥ AA%E B AL HTh
4, T CT 2729 Fol B& &7 5. F-18 FDG PET/CT 9749 ¥4

Ug@&Ae] PLC 45 % CTY +5702 FRd 2ol #ojgtz 27} F-18 FDG PET/CT 9A4L=2
et HA 27HNE FESAY. 1§ 10 PLC B¥el $%  PLC F919 <57t F-18 FDG A% (abnormally
7HAS A8 A9-(the involvement of axial interstitium,  increased F-18 FDG uptake) & &<¢to2 #oaigit). 2

Fig. 1A). 1% 2: PLC ¥Wo] 2 did® 7447 el o7o] dA&A &8 A4 Al 39 Hgst gaprt
AWy, FE7HE9 AW 270 e A$(the  PLC #9d o)d4dd o3& Adsle 94 A& =3
involvement of peripheral interstitium only, Fig. 1B). Z 33 th o]4F A%7} PLC #9 A& 4$ 199 A3}
F 19 227049 Fyolal & FH CT/‘L PLCZ 3t 3 A} PLC H99 #AHSS 9 $%¢] 2FEA
o Zj@AGATHE F97F FAYA 274e Holes Af 4A Ade ZALHA 18 Ao EFIA FAA T (maxi-
2 393, 71BN AT B AR A97HEA mum standardized uptake value, HUSUV)E F3tth

1

gt u) g B AFEE AeedE OF 12 AAs
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Table 2. Statistics of Visual F-18 FDG Uptake between the Chest CT Patterns of PLC

Group 1 Group 2 Statistically significant difference
F-18 FDG PET positive 15 7 -
F18 FDG PET negafive 4 7 NS (p=0.17)

PLC: pulmonary lymphangitic carcinomatosis, Group 1; axial interstitial involvement pattern on chest CT, Group 2: only peripheral

interstitial involvement pattern on chest CT, NS: not significant

Table 3. Difference in Visual F-18 FDG Uptake of PLC among the Lung Cancer Histopathology Types

Adenocarcinoma

5CC SCLC

Statistically significant
difference

F-18 FDG PET positive 13
F-18 FDG PET negative 2

] NS (p=0.14)

PLC: pulmonary lymphangitic carcinomatosis, SCC: squamous cell carcinoma, SCLC: small cell lung carcinoma

NS: not significant

7-
6-
®
5 5 .
7))
4+
g i Y
€34 — o
% .... [ X J
S 2 ° ee®
1+ (XX Y) YYYYXX Y
c  § |
Group 1 Group 2

Figure 2. Maximum standardized uptake value (maximum SUV)
obtained from nineteen patients in group 1 and fourteen
patients in group 2. Each dot represents one case. Horizontal
bars represent the mean value of the group. The maximum SUV
of group 1 is significantly higher than group 2 (p<0.01, group 1:
29414, group 2: 1.5+0.6).

6. SAEH

£ A2 2)E MedCalc® for Windows version 8.1 o] &
st} Algeidch, PLC #ael 1§ 134 24 @& F-18
FDG PET/CT’ ©1’d F-18 FDG A3 S/ 438
Fisher®] &7 #4& ol&std Blastuy, p0.05 ¢
BE TAACE /Y3 Apolrt AUrky FEsATh L
LT 13 290 0o PLC ¥4 #dl SUVE Mann-
Whitney U #A<& ol&3fo] v, pd0.05 4 3¢
SAACE fo8 Zpol7t ok kst of A &
FF EA44 PLC #4lel F-18 FDGY] o144 717t
FEEA e WA HY SUVE 1082 dAsiich
A Heke 2HEH R uE PLC W49 Ho
SUV ¥ o4+ F-18 FDG A& RWEE Kruskal- Wallis

test B Fhol2Alo] AL T3t vlaskaL, pd0.05 o
AT BAHCE FAT Zol7t vk Adsigith

2 o

1. PLC %249 % CT &79 ©E $44 F-18

FDG A5 &4

dEAE T OE 1o 199, 1§ 271 143 e] Atk
19 =8¢ 1%F 1(the involvement of axial interstitium)
PLC FolAM #QMH o2 o)4 F-18 FDG 45 5718 &£
AL & 15 TAATHIBI%). 14 THY 1F 2(the
involvement of peripheral interstitium only) PLC Z=ollA]
= 7 54 o] F-18 FDG PET/CT% ol A3 718
HAH50%). I§ 1914 thd B2 Wiz o4 F-18
FDG A# F717F 2=y of 7 1§ Lol 54
ghAQl #9J% ztol= UAATHp=0.17, Table 2).

2. PLC ¥4 7 o] A7 5718 B9 49 4y
SUV £4
PLC J% 1 ¥ 2 PLC (2§ 1: 19 34, 2§ 2
14 Ze)E dde R st o SUVE Hlustdth 1F
19 Ad SUVZE 28 200 visle] {osA Edo
(p€0.01, group 1: 2.9+14, group 2: 1.5+06). Fig. 2] 1
gz el dch

3. 9 H e 254 i B2 PLC ¥4 §
d SUV 2 o)A F-18 FDG 43 Wx9] zo]
Table 101 ebdl vie} o] Qg ojore) 225k £7

=

= MHadenocarcinoma) 15 S, HEAHM E D (squa-
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Figure 3. Maximum SUV of PLC according to histologic types of
lung cancer. There was no significant difference of maximum
SUV among these groups (p=0.09 by Kruskal-Wallis test,
adenocarcinoma: 2.9+1.4, SCC: 1.9+1.0, SCLC: 1.9+1.2) (PLC:
pulmonary lymphangitic carcinomatosis, SCC: squamous cell
carcinoma, SCLC: small cell lung carcinoma, maxSUV: maximum

SUV).

mous cell carcinoma, SCC) 9 5#l, M XY (small cell
carcinoma) 6 £, 244 Fzlo] o]FolxA] %L 4
ut 9Hunknown) 2 &, $/7F GAA B2 HAA
FH ¢ non-small cell lung carcinoma, type indeter-
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Kruskal-Wallis test, Fig. 3). &, 2234 EFol wa}
o4} F-18 FDG AF ¥Ex #23t 2o|E Holx] &9k
TH chi-square =4.02, p=0.14, Table 3).
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Figure 4. In a 43 year-old male patient with lung cancer, chest
CT showed beaded bronchovascular thickening in the right
upper lobe. F-18 FDG PET and PET/CT fusion images showed
diffusely increased F-18 FDG uptake in the PLC lesion (maximum
SUv=2.4),

9] Ao e] 8ol F-18 FDG PETo) Ga-67 ~70H T
T3 Kirsch 272 bleomycin®.
2 g Aol A vgkgd el F-18 FDG A3 7F #

BINUEZI0| WEJO (12 F-18 FDG &Z 9l XI0]

Figure 5. In a 69 year-old male patient with lung cancer, chest
CT revedled only inferlobular septal thickening (red arrows) in
the right lower lobe along with primary lung cancer. F-18 FDG
PET and PET/CT fusion images did not show abnormoally
increased F-18 FDG uptoke in the PLC lesion (Because
respiratory methods between chest CT and F-18 FDG PET/CT
were different, the location of the main lung cancer was
represented at somewhat different position on axial images).

ETL
PLCOl B3t &5 CTE
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Figure 6. Chest CT showed the involvement of axial interstitum in
PLC. A hazy F-18 FDG uptake extending from the main tumor
wos seen in the PLC of the left lower lobe (maximum SUV=3.7).

HEIAE BlA @ol RyEy Ao Munk SV
F5 CTA 3#d #7149 v (interstitial thickening)
7} ez d o Gl ¢geo] A&d Heolzlw
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