Changing Pattern of Lung Cancer and Its
Imaging: ?°*TlI SPECT VersusfF]JFDG PET

adenocarcinoma?). Barsky et al. § FDG uptake were significantly lower
he diagnostic accuracy of lunganalyzed 1,527 cases of lung carcinoman BAC than in non-BAC. No signifi-

cancer has been reported to be as higiom 1955 to 1990. They reported a de<ant differences in the cellular density
as >90% using {8F]FDG PET. This crease in squamous cell carcinoma frorof BAC and non-BAC were found.
observation may give the impressiorP6.1% to 22.2% and an increase in ade=DG uptake correlated significantly
that FDG PET is the ultimate imagingnocarcinoma from 14.6% to 46.5%, withwith PCNA labeling index and not
modality for lung cancer. In this issuemost of the increase in adenocarcinomwith cell density, which means that
of The Journal of Nuclear Medicine being attributed to an increase in BACFDG uptake in NSCLC may be an
Higashi et al. {) report that2oiT| from 5% to 24.0%3). The frequency of indicator of growth rate. Ahuja et al.
SPECT has an advantage compare@AC, as defined retrospectively by(6) evaluated various clinical parame-
with FDG PET in a certain type of lung Auerbach and Garfinkeld, increased ters and FDG uptake for the contribu-
cancer, bronchioloalveolar cell carci-from 9.1% of cases before 1978 tation to survival of 155 patients with
noma (BAC). In their study,20tT| 20.3% of cases from 1986 to 1989. BACNSCLC. Multivariate analysis showed
SPECT identified 4 additional lungis no longer a rare special type of lungthat an FDG standardized uptake ratio
cancers that FDG PET did not reveal: Fancer but one of the major subtypes obf >10 provided prognostic informa-
BACs and a well-differentiated adeno-adenocarcinoma consisting of 20%—-24%on independent of the clinical stage

carcinoma. of total lung cancers. and lesion size. FDG uptake within the
Patients with BAC tend to be primary lesion of NSCLC correlates
BAC younger, are more likely to be femalewith survival. Low FDG uptake by

.__and are less likely to be cigarette smokBAC is most likely explained by its
. Thg standgrd \/'\/orlld I—!eglth Qrgamza—ers compared with patients with otherslow growth rate and may be an indi-
tion diagnostic criteria distinguish small

cell carcinoma from non—small cell lung NSCLC. BAC is characterized by a pe-cator of better survival. FDG is not a
carcinoma (NSCLC). NSCLC is com- ripheral parenchymal location, no distor-simple imaging agent of cancer but

nosed of squamous cell carcinoma, ad eti_on of pulmonary int_erstitial structure, represerjts m_olecu!ar events_in g_lucose
nocarcinoma, and large cell un différen-and cancer cel!s growing along the alvemet_abollsm, in WhICh elevation is as-
tiated carcino,ma Previously, it had bee r%)_Iar septa. Typlcally, BAC has been consociated with malignant tran_sform_atlon

' ' ) sidered more indolent than other types 0bf cells (7). Because of this unique
thought that squamous cell carcinom

which tvpically oriqinates from the cen-aNSCLC' Patients who have solitary le-character, FDG uptake of slow-grow-
ral brtgr?chia?/ su?face . fc)rsions of BAC amenable to surgical re-ing tumors may become as low as that
o .~ section have improved survival com-of benign tumors, and some BACs are
60%—70% of all primary lung carci- A Al ith oth flikel h fal . di
However, several recent large sthare with patients with other _types_o ikely to show false-negative studies
nomah h ’ h in the | .NSCLC @). Therefore, the diagnosiswith FDG PET.
veys have shown a change in e INCl 4 4ccurate evaluation of the extent of

dence of the histologic type of lung .. : ! .
. > . i I ially important in pawy 201
cancer, with a dramatic increase in adeoI sease are especially Imporia PEWHY CAN 20'TI SPECT DETECT

: : tients with BAC. BAC?
nocarcinoma and a decrease in squa- _ _
mous cell carcinoma. Four subtypes o 2017] is a potassium analog, and tu-
? .
adenocarcinoma are recognized: acinaIr'\,’HY DOES FDG PET MISS BAC? mor uptake of?'Tl is dependent on

papillary, mucous secreting, and bronchi- Probably the most important characblood flow and on the NaK*-adeno-
oloalveolar. An increase in BAC is re-teristic of BAC for nuclear medicine is sinetriphosphatase (N&K*-ATPase)
sponsible for most of the increase ints slower growth rate compared withsystem similar to that in the myocar-
that of other types of NSCLC. Higashidium. Other contributing factors in-
et al. 6) analyzed the proliferation po- clude tumor viability, ion cotransport
Received Apr. 30, 2001; revision accepted tential of NSCLC and correlated it system, calcium ion channel exchange,
Jun. 11, 2001 . . with FDG uptake. The proliferating vascular immaturity with leakage, and
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malignant lesions 0f>20 mm in diam- 2°IT| uptake is also seen in many benigrthe selection of further evaluation

eter with 2IT| SPECT. However, 70% lesions
of benign lesions (16/23) also had sig-
nificant 2°1T| uptake. They proposed *°'TI SPECT VERSUS FDG PET
measuring a retention index from theFOR LUNG CANCER
early (15 min) and delayed (3 h) images 201T| SPECT has shown a good sen
of SPECT. The retention index was desitivity for lung cancer and may be
fined as the difference between the debetter than FDG PET in BAC. How-
layed ratio and the early ratio divided byever, in the study by Higashi et all)(
the early ratio expressed as a percentageDG PET identified 3 additional lung
When benign and malignant lesionscancers that®T| SPECT did not re
were compared, no significant differenceseal. Two of these were<2 cm in
in the delayed ratio was found but adiameter.2°T| has a longer half-life
significant difference in the retention in-(73 h), with limits on the injection 3
dex was observed). dose. The low photon energy (80 keV)
Suga et al. 10) studied 106 lung is reflected by the poor resolution and
lesions suspected of being lung cancesignificant attenuation by normal tis- 4
with 201T] SPECT. All 48 malignant sue. Therefore, it is reasonable to as-
lesions (100%) and 38 of 58 benignsume that FDG PET would have *
lesions (67%) were visualized on thehigher detectability, especially for
early scan. No significant differencessmall-sized lesions, thai'TI SPECT.
were found in the early or delayed2'Tl tumor uptake is usually lower
uptake ratios in benign lesions com-than that of normal myocardium, liver,
pared with malignant lesions. How-spleen, kidney, and thyroid®'Tl-avid
ever, the difference in the retentiontumors cannot be identified in the 7
index was statistically significanL{). proximity of high2°1T| uptake in nof
Takekawa et al. 11,12 reported that mal organs. Higashi et al. missed a
the tumor-to-contralateral normal lungmoderately differentiated adenocarci-#8
uptake ratio on the delayed scan (deroma localized near myocardium with
layed uptake ratio) of9TI SPECT 201T| SPECT. In the detection of me o.
studies of lung adenocarcinoma wasliastinal lymph node metastasis, de-
significantly higher for N&a,K*- layed2%T| SPECT showed a sensitiv
ATPase—positive tumors than that foiity of 50% and a specificity of 80% 10.
Na",K*-ATPase—negative tumors. The(13), lower than the sensitivity and
sensitivity on the delayed scan was 64%pecificity of FDG PET291T| SPECT
(9/14) for well-differentiated, 83% (5/6) is not useful for detecting tumors in the
for moderately differentiated, and 100%abdomen. For the detection of small41.
(9/9) for poorly differentiated adenocar-sized lesions in the lung and metasta-
cinomas. The delayed ratio was signifises in the whole body, FDG PET is
cantly lower for the well-differentiated clearly superior t&°'TI SPECT.
group than that for the moderately and If both FDG and?®'Tl are available,
poorly differentiated groupslQ). Also, FDG may still be the first choice for
on multivariate analysis, the delayedmaging lung tumors. For tumors that
201T] uptake ratio of lung cancer was anare suspected of being BACSTI
independent prognostic factor for sur-SPECT may be recommended. Recent
vival (12). However, Higashi et al.1j thin-section CT scanning showed char-
did not find a correlation between theacteristic findings of BAC. Ground- *
degree of differentiation of adenocarci-glass opacity is a feature of nonmuci-
noma and the early uptake ratio or thenous types of BAC, and air-space
delayed uptake ratio of9ITl. On the consolidation is dominant for muci- 1>
basis of these reporf®ITI SPECT has a nous types of BAC 14,15. Thin-sec-
good sensitivity for lung cancer, whereagion CT findings might be helpful for
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methods of nuclear medicine.

Kazuo Kubota
Tohoku University
Sendai, Japan

REFERENCES

Higashi K, Ueda Y, Sakuma T, et al. Comparison
of [8F]FDG PET and°'T| SPECT in evaluation of
pulmonary nodulesJ Nucl Med 2001;42:1489—
1496.

Barkley JE, Green MR. Bronchioloalveolar carci-
noma.J Clin Oncol 1996;14:2377-2386.

Barsky SH, Cameron R, Osann KE, Tomita D,
Holmes EC. Rising incidence of bronchioloalveo-
lar lung carcinoma and its unique clinicopathologic
features.Cancer 1994;73:1163-1170.

Auerbach O, Garfinkel L. The changing pattern of
lung carcinomaCancer 1991;68:1973-1977.
Higashi K, Ueda Y, Yagishita M, et al. FDG PET
measurement of the proliferative potential of non-
small cell lung canced Nucl Med 2000;41:85-92.
Ahuja V, Coleman RE, Herndon J, Patz EF Jr. The
prognostic  significance of fluorodeoxyglucose
positron emission tomography imaging for patients
with nonsmall cell lung carcinom&ancer 1998;
83:918-924.

Pauwels EKJ, Ribeiro MJ, Stoot JHMB, McCready
VR, Bourguignon M, Maziere B. FDG accumula-
tion and tumor biologyNucl Med Biol 1998;25:
317-322.

Chin BB, Zukerberg BW, Buchpiguel C, Alavi A.
Thallium-201 uptake in lung canced.Nucl Med
1995;36:1514-1519.

Tonami N, Yokoyama K, Shuke N, et al. Evalua-
tion of suspected malignant pulmonary lesions with
201T| single-photon emission computed tomogra
phy. Nucl Med Commun1993;14:602—-610.

Suga K, Kume N, Orihashi N, et al. Difference in
201T| accumulation on single photon emission com
puted tomography in benign and malignant tho-
racic lesionsNucl Med Commun1993;14:1071—
1078.

Takekawa H, Itoh K, Abe S, et al. Thallium-201
uptake, histopathological differentiation and Na-K
ATPase in lung adenocarcinomd. Nucl Med
1996;37:955-958.

Takekawa H, Takaoka K, Tsukamoro E, Kanegae
K, Miller F, Kawakami Y. Thallium-201 single
photon emission computed tomography as an indi-
cator of prognosis for patients with lung carcinoma.
Cancer 1997;80:198-203.

Arbab AS, Koizumi K, Toyama K, Arai T, Yoshi-
tomi T, Araki T. Detection of lung lesions and
lymph nodes with?°TI SPECT.Nucl Med Com
mun 1998;19:411-416.

Kuriyama K, Seto M, Kasugai T, et al. Ground-
glass opacity on thin-section CT: value in differen-
tiating subtypes of adenocarcinoma of the lung.
AJR 1999;173:465—-469.

Shah RM, Balsara G, Webster M, Friedman AC.
Bronchioloalveolar cell carcinoma: impact of his-
tology on dominant CT patterd. Thorac Imaging
2000;15:180-186.

THE JOURNAL OF NUCLEAR MEDICINE ¢ VoI. 42 « No. 10 « October 2001



