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Background : Over one-third of solitary pulmonary nodules are malignant, but most malignant
SPNs are in the early stages at diagnosis and can be cured by surgical removal. Therefore,
early diagnosis of malignant SPN is essential for the lifesaving of the patient.

The incidence of pulmonary tuberculosis in Korea is somewhat higher than those of other
countries and a large number of SPNs are found to be tuberculoma. Most primary physicians
tend to regard newly detected solitary pulmonary nodule as tuberculoma with only noninvasive
imaging such as CT and they prefer clinical observation if the findings suggest benignancy
without further invasive procedures. Many kinds of noninvasive procedures for confirmatory
diagnosis have been introduced to differentiate malignant SPNs from benign ones, but none of
them has been satisfactory.

FDG-PET is a unique tool for imaging and quantifying the status of glucose metabolism. On
the basis that glucose metabolism is increased in the malignant transformed cells compared with
normal cells, FDG-PET is considered to be the satisfactory noninvasive procedure which can
differentiate malignant SPNs from benign SPNs.

So we puforied FDG-PET in patients with solitary pulmonary nodule and evaluated the
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diagnostic accuracy in the diagnosis of malignant SPNs.

Method : 34 patients with a solitary pulmonary nodule less than 6 cm of its diameter who
visited Samsung Medical Center ffom Semptember, 1994 to Semptember, 1995 were evaluated
prospectively.

Simple chest roentgenography, chest computer tomography, FDG-PET scan were performed for
all patients. The results of FDG-PET were evaluated comparing with the results of final
diagnosis confirmed by sputum study, PCNA, fiberoptic bronchoscopy, or thoracotomy.

Results : (1) There was no significant difference in nodule size between malignant (3.1 1.5cm)
and benign nodule(2.81.0cm)(P>0.05).

(2) Peak SUV(standardized uptake value) of malignant nodules (6.93.7) was significantly higher
than peak SUV of benign nodules(2.71.7) and time-activity curves showed continuous increase in
malignant nodules.

(3) Three false negative cases were found among eighteen malignant nodule by the FDG-PET
imaging study and all three cases were nonmucinous bronchioloalveolar carcinoma less than 2
cm diameter.

(4) FDG-PET imaging resulted in 83% sensitivity, 100% specificity, 100% positive predictive
value and 84% negative predictive value.

Conclusion : FDG-PET imaging is a new noninvasive diagnostic method of solitary pulmonary
nodule that has a high accuracy of differential diagnosis between malignant and benign nodule.

FDG-PET imaging could be used for the differential diagnosis of SPN which is not properly
diagnosed with conventional methods before thoracotomy. Considering the high accuracy of
FDG-PET imaging, this procedure may play an important role in making the dicision to perform

thoracotomy in diffcult cases.

Key words : solitary pulmonary nodule, FDG-PET

N B T WI1E RolmE WA o {5
E AGE s AL FAY Aol I
ALY FHte] e APEES FSuelFes zo3t) A 7HE €9 AMSEHT Qs 9 F
A 50z &Aoo Frhska om 20% - FEAMAE G FFAMNSETEY Eol
30% o] Aw FA FEo] shed dEeld’. 1 B+

HQl Aolz BRY oY 45F W
A=

B4 wEE 130140] T Yol Y thRe] HAEH S7)5e AT glojA wEAY

AR Ao HaHy . Gt R @ ARE F4 Fan A9V A0F g
Fgor AYFo| At oS AX A, 1Y 23} 7)1 BARAA B9 A& AWss|S A}
3 Addz 2ASAE AeE Aol AF 7t 8% A9olE AFRoA PIFE 4L

- 883 —



HAE 5 glo] AFe] LFHE Ao
Keagy 527 otgzAdz JAgxa A2

2 RS2 FAHA FI FEU 24739
FAF 1120] FdAgo T F&F AGE}
T BRIt FE I HjE AFY o
80 ¥7] wFe) oH4ARL ANFoT N3
371 A9 oS BEade Fog e,
T3y 2P #HZEY WD AZAN AR
298 AL $¢7 94X A5 oMgFEEe =
7)ol HAst] AT AR AL sl
MNEES T FEAA F719 NS ZaA)
o] ok FHAPLE FE89) £ (Positron Emis-
sion Tomography, PET)2 B|H&F2Ql A7)z
4] 2-[F-18}-fluoro-2-deoxy-D-glucose(FDG) & AHE-5}
o] FFNTAM FFME vl& G} F7)
9oz mudgen™ HazeMs Frjat
7t QJuiAl FrhR Tk SR

olg§ o]&el AL AASL WAZA A
£531 Qe WAHEE $712 Zhdel olEe
eemm e wPY B oM WFEAY
e glold  PETS 43 #4848 3
7hstaA AgH oz o ATS AlAsgch

et W

Lof &

1994 99 E 1995 997kA] M4
TE/IUe] astAY g8 AgF U
¥ 234 #HZdE R 8xE dder A
A QATE AFEUT. 1HY HEES el
FHALAEGAN A43uA] SdFe FHE 7
A FA7F 25 A dxFez g Roln
A3 Sy F718, 2 HH9 ddo] Qe
6cmu| ko] AHE A o33t

—r—"‘[q o

H

BE i #AES dedTAgdd §
FaAgdsEYS ARt 239 A7e
GeETAEYY 3P 49 3FeR
TR odEAe s Aol tE
A3 AEE A G IhRAA AR
os FFANEETEIY Uehd 2EY 53
of weh otgst S EADE] HFAQ
zA3A Ag AFES v asigoh. AR
o AF I A, 71BARZAHAL AN FA
ARe 223 AFEsd AAE Fat 248
Aoz AxdgugAos FuAn YA
& H9 FUF Wyoz AFsyezy 24
Aoz Adstgich

PET Imaging

PET A2 PET Signa Advance scanner(General
Electric Milwaukee, MN, USA)E A}2-3lo] Agict.
PET 342 £ FABPA 2085t FoA
Ae e AL gHo|A] e delolA
FDGE 10mCi FHFALE 563 AA T3 J4
& AU o]0 5EA 48 frameo| HF JAg
AT A Y A PETYANA Bol= 3

A F99 M T8 532 #7328 dFF =
G FAXARY o9 e aet A F
7He F947F ghA Jehde ZojriFig 1), whd
HRARY A dAAE Y 854 ARl o
o] xpoje YA FA2A I ¥ AY
HaAY ozt F7kEE AR JEhdrhFg
2). @oix PET @42 Agrat AR o)
=5 =t

WA ] E(semiquantitative  index)Q! SUV
(standardized uptake value)= R = 3212 transaxial
FAedA ¥ HEZE T d9N4 HAFH
2 F335vk w3 FpGY AF7 LAY UF

O

;&

— 884 -



Fig. 1. FDG-PET and CT scan imagings of malignant nodule. FDG-PET scan showed higher uptake(arrow site).
SUV of nodule was 7.8. Time-activity curve was a constantly increasing pattern in malignant nodule.

Fig. 2. FDG-PET and CT scan imagings- of benign nodule. SUV is 2.3 and similar to heart intensity.
Time-activity curve did not increase continously in benign nodule.
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Fig. 3. Difference of nodule size between benign
(n=16) and matignant nodules(n=18).
There was no statistically difference in size
between two groups(P>0.05).
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Fig. 4. Among 34 cases, thirty-four cases were

confirmed with tissue diagnosis, but twelve
cases could not be confirmed due to
difficult diagnosis.

Eighteen cases were malignant and sixteen
were benign. Tuberculoma is the most

common case of benign nodule
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Fig. 5. FDG-PET imaging of false negative case. Ground-glass opacity of doughnut shape was noted at the
LUL in CT scan. No visible uptake was seen in FDG-PET scan at the same site. Time-activity curve

did not show continously increasing pattern.
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Fig. 6. Difference of SUV (standardized uptake

value) between benign(n=16) and malignant
nodule(n=18).
Mean SUV of malignant nodule(6.9) was
higher than that of benign nodule(2.7).
There was a significant difference in SUV
between two groups.

Accuracy PET
Sensitivity 15/18(83%)
Specificity 16/16(100%)
Positive Predictive 15/15(100%)
Negative Predictive 16/19(84%)

False Negative(3) @ nonmucinous bronchioloalveolar
cell arcinoma

Table. 1. Diagnostic efficacy of FDG-PET scan in

Differential diagnosis of SPN. Specificity

and positive predictive values were

100%. All of the three false negatives

were nonmucinous bronchioloalveolar cell
carcinoma.

FDG-PET 42 4244 °ﬂ 3l 83%<] Wzt
E9 100%9] Bolxdl AFES B 100%
g FIAFES % FHAF=E BRAG

(Table 1, 2).
Malignancy
+ —
PET + 15(18) 0(3)
cn - 30) 16(13)

Table 2. Comparison of accuracy for differential
diagnosis of SPN between FDG-PET and
CT imagings. Three cases of false positive
were noted on CT scan and three cases of
false negative were noted on FDG-PET
scan
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