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Abstract

Introduction: The solitary pulmonary nodule (SPN) may be an early sign of lung cancer. Due to the difficulties of
radiological imaging techniques in differentiation of benign/malignant nodules, functional imaging techniques like
PET-CT are required in patients diagnosed with SPN. The aim of this study was the evaluation of the role of PET-CT
in differentiation of malignant/benign SPN by some characteristic findings in PET-CT. Moreover, among the nodules
with histopathologically diagnosed as benign, malignant or metastatic, the SUVmax and Hounsfield Units (HU) of
PET-CT imaging were also aimed to be compared to assess the role of PET-CT in discrimination of malignant/
benign SPN.

Material and Method: Among the patients evaluated with PET-CT with the pre-diagnosis of pulmonary nodule or
non-pulmonary malignancies, between July 2010 and January 2012, in Konya University Meram Medical School
Nuclear Medicine Department, 241 patients (167 male, 74 female) diagnosed with pulmonary nodule were enrolled
in the study. In visual evaluation of PET-CT of all patients, there was only one nodule in lung parenchyma. The
diameter in cm, location as central or peripheral, regularity of borders, presence of calcification and HU and
Maximum standardized uptake values (SUVmax) values with quantitative analysis of all nodules was recorded. The
histopathological evaluation of nodules was available in 91 of those 241 patients and they were also recorded.

Results: In comparison of mean SUVmax values in regards to the characteristic findings of nodules in PET-CT,
the mean SUVmax value of patients was statistically significantly higher in patients with the nodule diameter = 1cm,
centrally located nodules, or nodules with irregular borders.

Conclusion: In malignant/benign differentiation of solitary pulmonary nodules with the diameter of higher than 1
cm, PET-CT plays an essential role; however, for the nodules smaller than 1 cm in diameter, in small, single
metastatic nodules and some benign nodules with high SUVmax values, PET-CT may be unsatisfactory. However, it
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is clear that, in especially undetermined nodules, PET-CT is an important complementary tool in diagnosis.
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Introduction

The solitary pulmonary nodule (SPN), named as ‘coin lesion’ in
past, is defined as the single, circular opacity smaller than 3 cm in
diameter, that is clearly differentiated from normal lung parenchyma
without the presence of any associated lymphadenopathy or atelectasis
[1]. The incidence of SPN in posterior-anterior lung graphics (PALG)
is reported as 0.09-0.2% [2]. By the evolution of spiral CT on last
decades, their prevalence is increasing day by day in clinical practice.
Those nodules may be the sign in about 40-60% of patients with lung
cancer [3]. Since the early diagnosis is very important in treatment of
lung cancer, by allowing surgical resection and increasing 5 year
survival rates, the diagnosis and follow up of SPN gains more
importance.

The patients with SPN are divided as low, undetermined and high
risk groups in terms of their risk factors and radiological appearance
[4]. Unfortunately, it has been shown that, the radiological signs of
benign nodules like regular borders, calcifications or stability in 2 year
follow up are not always valid for the differentiation of a benign SPN

from a malignant one because both benign and malignant ones may
carry similar characteristics [5]. On the other hand, among patients in
undetermined group, sometimes neither trans-thoracic, nor trans-
bronchial biopsies give the exact results and more than half of the
patients are forced to experience a severe surgery as thoracotomy [6].
Due to the difficulties of radiological imaging techniques in
differentiation of benign/malignant nodules, functional imaging
techniques like PET-CT are required in patients diagnosed with SPN.

It is clearly known that, among malignant nodules, in parallel to the
increase in glucose metabolism, F18-FDG absorption increases.
However, among nodules without FDG absorption, the risk of
malignancy is extremely low. In many studies, the differentiation of
malignant/benign SPN could be exactly completed with FDG-PET
[7-9]. However, at the same time, all these investigations have shown
that, FDG-PET may give false positive results (10-25%) in many
infectious and inflammatory diseases containing active macrophages,
especially  granulomatous  diseases. = Moreover,  carsinoid,
bronchoalveolar and mucinous tumors may give false negative results
with normal or moderate FDG absorptions due to their lower sizes
and decreased metabolic activities. Especially in nodules smaller than 1
cm in diameter, for PET-CT, low sensitivity and specificity values are
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reported [10]. The characteristic findings of PET-CT on malignant
and benign nodules should be known clearly for an exact differential
diagnosis.

The aim of this study was the evaluation of the role of PET-CT in
differentiation of malignant/benign SPN by estimating nodule size,
border regularity, and localization, presence of calcifications and
determination of nodule standardized uptake values (SUVmax) and
Hounsfield units (HU) values with quantitative analysis. Moreover,
among the nodules with histopathologically diagnosed as benign,
malignant or metastatic, the SUVmax and HU values of PET-CT
imaging were also aimed to be compared to assess the role of PET-CT
in discrimination of malignant/benign SPN.

Material and Method

Patient groups

Among the patients evaluated with PET-CT with the pre-diagnosis
of pulmonary nodule or non-pulmonary malignancies, between July
2010 and January 2012, in Konya University Meram Medical School
Nuclear Medicine Department, 241 patients diagnosed with
pulmonary nodule were enrolled in the study. One hundred and sixty
seven of patients were male, while 74 were female and their ages were
ranging in between 20-86 years.

In visual evaluation of PET-CT of all patients, there was only one
nodule in lung parenchyma. The diameter in cm, location as central or
peripheral, regularity of borders, presence of calcification and HU and
SUVmax values with quantitative analysis of all nodules was recorded.

The histopathological evaluation of nodules was available in 91 of
those 241 patients and they were also recorded.

PET-CT Imaging protocol

In PET-CT imaging of patients, “Siemens Biography 6 HI-RES
PET-CT” device in our Nuclear Medicine department was applied.
PET/CT studies were carried out using an integrated PET/CT scanner,
which consisted of a full-ring HI-REZ LSO PET and a six-slice
Computerized Tomography (CT) (Siemens Biography 6; Siemens,
Chicago, USA). Patients were instructed to fast for at least 6 hours and
avoid heavy physical activity in last day before the ¥F-FDG injection.
Blood glucose levels were measured before study (Gluco Dr Super
sensor) and !8F-FDG injections were given only when the blood
glucose levels were below 150mg/dL mmol/l. The patients were rested
on home temperature after the administration of 5mg Alprazolam and
30 minutes before the imaging patients were given to drink 100 ml
Osmolac solution in 1000ml water. The patients were injected with
10-15mCi '8F-FDG. After injection, the patients were rested on a calm
and relaxed setting for 45-60 minutes in order to show enough bio-
distribution of pharmaceutics and existence of tissue absorptions.
Whole-body CT was performed in a craniocaudal direction without an
intravenous contrast medium from the skull base to the 1/3 proximal
of the thigh region followed by PET images acquired in a three-
dimensional mode. In average, 7-8 bed positions of all patients were
collected with 2mm slices in about 20-25 minutes.

Image evaluation

All images were evaluated visually on a computer display with the
knowledge of the clinical data by consensus of two experienced
nuclear medicine physicians. FDG-PET CT images were interpreted in

the axial, coronal, and sagittal planes along with maximum intensity
projection images of 2 mm slice. The interpretation of anatomical
localization of FDG-PET images was performed with CT images. By
visual evaluation, nodule localization, border regularity and presence
of calcifications were determined. The nodule diameter was measured
with quantitative analysis in cm. Maximum standardized uptake
values and HU were obtained by drawing three-dimensional regions of
interest (ROIs) around each lesion and calculated with the program on
workstation (Siemens Multimodality Workplace TrueD).

Histopathological evaluation

Retrospectively, we have reached the histopathological diagnosis of
91 patients in those 241 patients in our archive analysis. Along with
those, 32 were benign, 37 were malignant and 22 were metastatic
nodules. All histopathological evaluations were performed in Meram
Medical School Pathology Department, Konya.

Statistical analysis

All analyses were performed with the Statistical Package for Social
Sciences (SPSS) for Windows 17.0 program. Independent Sample t
Test (t test) was used in determination of differences between groups.
In evaluation of patients with histopathological diagnosis, oneway-
anova test was used. Results were expressed as mean + S.D. The p <
0.05 was considered as statistically significant.

Results

Among the 241 patients included in the study, 167 (69.2%) were
male and 74 (30.7%) were female. The ages of patients were ranging
from 20 to 86 years while the mean age was 61.7 years. Characteristic
features of nodules are summarized in Table 1. Although the mean
SUVmax value was higher in male patients, the difference was not
statistically significant between genders. Similarly although with the
increase in age, mean SUVmax value was increasing but the difference
was not statistically significant between age groups.

Number of| Mean SUVmax #*
nodules SD P
Gender
Male 167 3.94 £ 4.00
Female 74 2.85+2.71 >0.05
Nodule diameter
<1cm 190 4.26 +3.89
<0.05
>1cm 51 1.17 £ 0.46
Location
Central 88 4.36 £ 4.36
<0.05
Peripheral 153 3.17£3.15
Border Regularity
Irregular 103 5.56 £ 4.29
<0.05
Regular 138 2.15+225
Calcification
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Calcification (+) 29 1.82£2.00 Malignant 37 7.69 £4.08
<0.05
Calcification (-) 212 3.85+3.79 Metastatic 22 3.19+3.13

Table 1: Characteristic features of nodules in PET-CT.

SD: Standard Deviation

On visual and quantitative evaluation of PET-CT images, in 51
(21.1%) patients the nodule diameter was smaller than 1 cm, while it
was equal to or larger than 1 cm in 190 (78.8%) patients. In
comparison of mean SUVmax values in regards to the nodule
diameter, the mean SUVmax value of patients was statistically
significantly higher in patients with the nodule diameter > 1cm (Table
1). Among all those nodules, 88 (36.5%) were centrally located, while
153 (63.5%) were located peripherally. SUVmax value of centrally
located nodules was significantly higher than that of peripheral ones
(Table 1). In evaluation of border regularity of nodules, 138 (57.2%)
were regular, while 103 (42.8%) were irregular. SUVmax value of
nodules with irregular borders was significantly higher than that of
nodules with regular borders (Table 1).

Calcification was present in only 29 (12.0%) nodules. The SUVmax
value of nodules with calcification was statistically significantly lower
than that of nodules without calcification.

Moreover the nodules were divided into 2 groups according to their
SUVmax values as <2.5 and 2 2.5. In that analysis, 140 (58.0%)
nodules were having a SUVmax value of lower than 2.5 and in that
group HU value was statistically significantly higher than the other
group (Table 2).

Number of nodules Mean HU = SD P
SUVmax 2.5 > 101 29.83 + 63.551 <0.05
SUVmax 2.5 < 140 86.06 + 300.522 <0.05

Table 2: Hounsfield Units of nodules.

In retrospective estimation of those 241 patients, histopathological
diagnosis was present in 91 patients. Within those 91 patients, 37
(40.6%) were malignant, 32 (35.1%) were benign and 22 (24.2%)
nodules were metastatic (Table 3). In evaluation of those 37 malignant
nodules, 14 (37.8%) were squamous cell ca, while 16 (43.2%) were
adeno cancer, 5 (13.5%) were small cell lung cancer, 1 (2.7%) were
bronchoalveolar cell cancer and 1 (2.7%) were adeno squamous
cancer. The mean diameter of those nodules, with the
histopathological diagnosis, was 21.54 mm, 17.93 mm and 11.68 mm,
in malignant, benign and metastatic nodules retrospectively. Among
malignant nodules, only 1(2.7%) was smaller than lcm in diameter.
The mean SUVmax value of nodules was 3.49 + 3.03, 7.69 + 4.08 and
3.19 + 3.13 in benign, malignant and metastatic groups respectively.
The mean SUVmax value of malignant nodules was statistically
significantly higher than other two groups but there was no statistically
significant difference between the SUVmax values of benign and
metastatic nodules. Interestingly in 5 (13.5%) nodules of malignant
group SUVmax value was lower than 2.5; while in 18 (46.3%) nodules
of benign group SUVmax value was higher than 2.5.

Histopathological Number of nodules Mean SUVmax * SD

evaluation

Benign 32 3.49 £ 3.03

Table 3: SUVmax values of nodules with histopathological diagnosis.

SD: Standard Deviation

Discussion

We have determined that; in malignant/benign differentiation of
solitary pulmonary nodules with the diameter of higher than 1 cm,
PET-CT plays an essential role; however, for the nodules smaller than
1 cm in diameter, in small, single metastatic nodules and some benign
nodules with high SUVmax values, PET-CT may be unsatisfactory.
Because of this reason, all patients should be evaluated carefully and all
physical examination, clinical features, laboratory findings and
radiological results should be evaluated together in order to determine
the early and correct diagnosis in patients with SPN. In that point, it is
clear that, in especially undetermined nodules, PET-CT is an
important complementary tool in diagnosis.

Nowadays, the mostly diagnosed and the most common cause of
cancer deaths is the lung cancer [11]. In all over the world, 12.4% of
the total cancer cases and 17.6% of cancer deaths belong to the lung
cancer [12]. Lung cancer first starts with the SPN or focal non-specific
opacities in lung graphics. Due to the consequences and mortality
rates of lung cancer, early diagnosis and identification of those nodules
gains more importance.

The etiology of pulmonary nodules ranges from benign granulomas
to malignant lesions. The first and most essential point after the
diagnosis of a nodule in radiography is the differentiation of malignant
ones from the benign ones [13]. Although some criteria like presence
of calcification, regular borders and stability in 2 years follow-up give
the idea of a benign nodule; it has been clearly determined that it is not
always possible to make benign/malignant identification exactly by
radiological ~criteria [14]. Spicular borders, heterogeneity in
appearance, presence of central necrosis support the malignancy in
CT. However, it has been reported that, 25-39% of malignant nodules
are classified as benign in radiological evaluation [15]. By this reason,
alternative radiological methods like PET-CT are necessary in
evaluation of SPN for early and correct diagnosis [16]. In lung cancer
diagnosis, lung radiography, CT and PET-CT are shown to be
complementary to each other [13].

In identification of characteristics of solitary pulmonary nodule,
PET and PET-CT were found to be superior to clinical and
morphological criteria [17]. In a retrospective study, the sensitivities of
CT, PET and PET-CT were 93%, 69% and 97% while specificities were
31%, 85% and 85% respectively; showing the essential role of PET-CT
in classification of SPN [18]. On the other hand, the diagnostic value
of bronchoscopy was 64% in malignant nodules and 35% in benign
nodules [19].

In the light of these data, we have compared the characteristic PET-
CT findings of our patients diagnosed with SPN in order to determine
the criteria that can help us to differentiate the malignant ones from
the benign ones.

The diameter of nodule was one of the most important
characteristics in differentiation of malignant nodules from benign
ones. In a study of Lowe et al. the sensitivity of PET in identification of
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malignant nodules was 90% in nodules larger than 1.5 cm but it was
80% in nodules smaller than 1.5 cm and they concluded that, different
criteria are necessary for the exact diagnosis of malignancies in
nodules smaller than 1.5 cm [20]. Moreover in other studies, the
sensitivity of PET was 69% for nodules with a diameter of 5-10 mm
while it was 95% for nodules larger than 10 mm [10,21]. In different
studies evaluating nodules smaller than 1 cm without calcification, the
benign SPN ratios were ranging from 64-92% [22,23]. Similar to all
these results, in our study we have determined that, the nodules larger
than 1 cm in diameter had significantly higher SUVmax values than
smaller nodules indicating a positive correlation of nodule diameter
with malignancy. Moreover, in histopathologically evaluated nodules,
the mean nodule diameter was larger in malignant nodules,
supporting the data of increased nodule diameter increases the
malignancy risk.

The border regularity was one of the other considered criteria in
PET-CT evaluation of SPN. Radiating irregularities in lesion borders,
in other words ‘corona radiata’ appearance, was reported with the
presence of cancer in 88-94% of patients [24]. Although regular
borders without lobulation and speculations were commonly reported
with benign nodules, 22.2% of histopathologically malignant nodules
were also reported with these border characteristics [25]. In our study
we have determined a higher mean SUVmax value in nodules with
irregular borders compared to that of nodules with regular borders
supporting the data of irregularity in borders increases the risk of
malignancy in SPN evaluation.

This study has several limitations. First, the mean age is very high
and the number of young age patients is very small number which is
not enough to detect the role of PET-CT in the diagnosis and
differentiation of SPN in young age patients. Second, the role of PET-
CT evaluation for peripheral SPN is not clear.

The presence and pattern of calcification in SPN is another
important criterion in discrimination of malignant and benign SPN.
In a study of Toomes et al. with a large population of 955 patients, 92%
of calcified SPN were benign [26]. Similar to this data we have
determined that the mean SUVmax value was lower in calcified SPN
compared to uncalcified ones.

Another very important data, we have determined in this study was
about the association of location with malignancy. Among 37 patients,
histopathologically diagnosed with malignant nodules, 22 were central
while 15 were peripheral. Moreover, in centrally located SPN, the
mean SUVmax value was significantly higher than that of peripherally
located ones. This higher SUVmax value may be associated with
higher blood flow in central regions or higher ground activities of lung
hilus and mediastinal organs.

In a study of Cardillo et al. on resected 429 SPN cases, 309 (86.3%)
were benign while 59 (13.7%) were malignant [27]. In a study of Tasci
et al. on 202 malignant nodules, the ratio of metastatic nodules was
44% [28]. On the other hand, in an interesting study, the ratio of
metastatic nodules was 87% in patients already diagnosed with a
cancer other than lung [29]. In our study, in 91 patients with
histopathological diagnosis, 32 (35.2%) were benign, 37 (40.6%) were
malignant and 22 (24.2%) were metastatic nodules.

The nodules diagnosed as malignant histopathologically had a
mean SUVmax value statistically significantly higher than that of
benign or metastatic nodules. However, there was no statistically
significant difference between the SUVmax values of benign and
metastatic nodules moreover, the mean SUVmax value of these 2

groups were also higher than 2.5. The mean SUVmax value of higher
than 2.5 in benign nodules may be associated with the presence of
inflammation in these nodules. The lower SUVmax values in
metastatic group may be associated with the lower diameter of nodules
in metatstatic group.

If PET-CT is used in diagnosis of SPN, false positive and false
negative results should be evaluated carefully. Muscle tissue, brown
adipose tissue, inflammation or infections are some of the benign
conditions that may result in false negative outcomes [30]. In a study
of Zhuang et al. it has been determined that, in malignant lesions
SUVmax value increases progressively by the time while it decreases
generally in benign lesions in follow-up [31]. On the other hand, small
nodules, malignancies with low metabolic or mitotic activities, like
bronchoalveolar carcinoma or carsinoid tumor may give false negative
results [32,33].

In the light of these findings, we can conclude that, high nodule
diameter, border irregularity, absence of calcification, central location
may be the sign of malignancy in a SPN evaluated with PET-CT and
the clinicians must be aware of all these findings. Moreover, since
there was no difference significantly between the SUVmax values of
metastatic and benign nodules; the possibility of metastasis should be
kept in mind in nodules although they are single and having low
SUVmax values particularly in patients with a diagnosis of cancer in
any organs other than lung. In conclusion, PET-CT is a
complementary tool in differentiation of malignant nodules from
benign ones especially in undetermined cases.

References:

1. Tan BB, Flaherty KR, Kazerooni EA, Iannettoni MD; American College
of Chest Physicians (2003) The solitary pulmonary nodule. Chest 123:
895-96S.

2. Ost D, Fein A (2000) Evaluation and management of the solitary
pulmonary nodule. Am J Respir Crit Care Med 162: 782-787.

3. Erasmus JJ, Connolly JE, McAdams HP, Roggli VL (2000) Solitary
pulmonary nodules: Part I. Morphologic evaluation for differentiation of
benign and malignant lesions. Radiographics 20: 43-58.

4.  Akkoglu A,Altin S ve arkadaslari (2009) Gogiis Hastaliklarinda Ayirici
Tani. 7:478-488

5. Yankelevitz DF, Henschke CI (1997) Does 2-year stability imply that
pulmonary nodules are benign? AJR Am J Roentgenol 168: 325-328.

6. Mack MJ, Hazelrigg SR, Landreneau R], Acuff TE (1993) Thoracoscopy
for the diagnosis of the indeterminate solitary pulmonary nodule. Ann
Thorac Surg 56: 825-830.

7. McLoud TC (2002) Imaging techniques for diagnosis and staging of lung
cancer. Clin Chest Med 23: 123-136.

8. Schreiber G, McCrory DC (2003) Performance characteristics of different
modalities for diagnosis of suspected lung cancer: summary of published
evidence. Chest 123: 1155-128S.

9. Jeong YJ, Yi CA, Lee KS (2007) Solitary pulmonary nodules: detection,
characterization, and guidance for further diagnostic workup and
treatment. AJR Am ] Roentgenol 188: 57-68.

10. Imdahl A, Jenkner S, Brink I, Nitzsche E, Stoelben E, et al. (2001)
Validation of FDG positron emission tomography for differentiation of
unknown pulmonary lesions. Eur ] Cardiothorac Surg 20: 324-329.

11. Travis WD; IASLC Staging Committee (2009) Reporting lung cancer
pathology specimens. Impact of the anticipated 7th Edition TNM
classification based on recommendations of the IASLC Staging
Committee. Histopathology 54: 3-11.

12. Parkin DM, Bray F, Ferlay J, Pisani P (2005) Global cancer statistics,
2002. CA Cancer J Clin 55: 74-108.

Intern Med
ISSN:2165-8048 IME, an open access journal

Volume 4 « Issue 2 « 1000147


http://www.ncbi.nlm.nih.gov/pubmed/12527568
http://www.ncbi.nlm.nih.gov/pubmed/12527568
http://www.ncbi.nlm.nih.gov/pubmed/12527568
http://www.ncbi.nlm.nih.gov/pubmed/10988081
http://www.ncbi.nlm.nih.gov/pubmed/10988081
http://www.ncbi.nlm.nih.gov/pubmed/10682770
http://www.ncbi.nlm.nih.gov/pubmed/10682770
http://www.ncbi.nlm.nih.gov/pubmed/10682770
http://www.ncbi.nlm.nih.gov/pubmed/9016198
http://www.ncbi.nlm.nih.gov/pubmed/9016198
http://www.ncbi.nlm.nih.gov/pubmed/8215658
http://www.ncbi.nlm.nih.gov/pubmed/8215658
http://www.ncbi.nlm.nih.gov/pubmed/8215658
http://www.ncbi.nlm.nih.gov/pubmed/11901907
http://www.ncbi.nlm.nih.gov/pubmed/11901907
http://www.ncbi.nlm.nih.gov/pubmed/12527571
http://www.ncbi.nlm.nih.gov/pubmed/12527571
http://www.ncbi.nlm.nih.gov/pubmed/12527571
http://www.ncbi.nlm.nih.gov/pubmed/17179346
http://www.ncbi.nlm.nih.gov/pubmed/17179346
http://www.ncbi.nlm.nih.gov/pubmed/17179346
http://www.ncbi.nlm.nih.gov/pubmed/11463551
http://www.ncbi.nlm.nih.gov/pubmed/11463551
http://www.ncbi.nlm.nih.gov/pubmed/11463551
http://www.ncbi.nlm.nih.gov/pubmed/19187176
http://www.ncbi.nlm.nih.gov/pubmed/19187176
http://www.ncbi.nlm.nih.gov/pubmed/19187176
http://www.ncbi.nlm.nih.gov/pubmed/19187176
http://www.ncbi.nlm.nih.gov/pubmed/15761078
http://www.ncbi.nlm.nih.gov/pubmed/15761078

Citation:

10.4172/2165-8048.1000147

Yilmaz F, Tastekin G (2014) The Role of PET-CT in Evaluation of Solitary Pulmonary Nodules. Intern Med 4: 147. doi:

Page 5 of 5

13. Bombardieri E, Buscombe ], Lucignani G, Schober O (2007) Advancesin  23. Hanley KS, Rubins JB (2003) Classifying solitary pulmonary nodules.
Nuclear Oncology Diagnosis and Therapy. (1edn): 62-80. New imaging methods to distinguish malignant, benign lesions. Postgrad

14. Yankelevitz DF, Gupta R, Zhao B, Henschke CI (1999) Small pulmonary Med 114: 29-35.
nodules: evaluation with repeat CT--preliminary experience. Radiology ~ 24. Goldin JG, Brown MS, Petkovska I (2008) Computer-aided diagnosis in
212: 561-566. lung nodule assessment. ] Thorac Imaging 23: 97-104.

15. Erasmus JJ, McAdams HP, Rossi SE, Goodman PC, Coleman RE, et al. 25, Siegelman SS, Khouri NF, Leo FP, Fishman EK, Braverman RM, et al.
(2000) FDG PET of pleural effusions in patients with non-small cell lung (1986) Solitary pulmonary nodules: CT assessment. Radiology 160:
cancer. AJR Am ] Roentgenol 175: 245-249. 307-312.

16. Christensen JA, Nathan MA, Mullan BP, Hartman TE, Swensen SJ, etal. ~ 26. Toomes H, Delphendahl A, Manke HG, Vogt-Moykopf I (1983) The coin
(2006) Characterization of the solitary pulmonary nodule: 18F-FDG PET lesion of the lung. A review of 955 resected coin lesions. Cancer 51:
versus nodule-enhancement CT. AJR Am ] Roentgenol 187: 1361-1367. 534-537.

17. Gupta NC, Graeber GM, Rogers JS 2nd, Bishop HA (1999) Comparative  27. Cardillo G, Regal M, Sera F, Di Martino M, Carbone L, et al. (2003)
efficacy of positron emission tomography with FDG and computed Videothoracoscopic management of the solitary pulmonary nodule: a
tomographic scanning in preoperative staging of non-small cell lung single-institution study on 429 cases. Ann Thorac Surg 75: 1607-1611.
cancer. Ann Surg 229: 286-291. 28. Tasci E, Keles M, Kosar A (2003). Soliter Pulmoner Nodiile Cerrahi

18. Kim SK, Allen-Auerbach M, Goldin J, Fueger BJ, Dahlbom M, et al. Yaklasim. Heybeliada Tip Biilteni.

(2007) Accuracy of PET/CT in characterization of solitary pulmonary 59, Dowling RD, Landreneau RJ, Miller DL (1998) Video-assisted
lesions. ] Nucl Med 48: 214-220. thoracoscopic surgery for resection of lung metastases. Chest 113: 2S-5S.

19. Baaklini WA, Reinoso MA, Gorin AB, Sharafkaneh A, Manian P (2000) 30, Bakheet SM, Saleem M, Powe J, Al-Amro A, Larsson SG, et al. (2000)
Diagnostic yield of fiberoptic bronchoscopy in evaluating solitary F-18 fluorodeoxyglucose chest uptake in lung inflammation and
pulmonary nodules. Chest 117: 1049-1054. infection. Clin Nucl Med 25: 273-278.

20. Lowe V], Fletcher JW, Gobar L, Lawson M, Kirchner P, et al. (1998) 31, Zhuang H, Duarte PS, Pourdehnad M, Li P, Alavi A (2000) Standardized
Prospective investigation of positron emission tomography in lung uptake value as an unreliable index of renal disease on
nodules. J Clin Oncol 16: 1075-1084. fluorodeoxyglucose PET imaging. Clin Nucl Med 25: 358-360.

21. Bastarrika G, Garcia-Velloso MJ, Lozano MD, Montes U, Torre W, etal. 32 Nomori H, Watanabe K, Ohtsuka T, Naruke T, Suemasu K, et al. (2004)
(2005) Early lung cancer detection using spiral computed tomography Evaluation of F-18 fluorodeoxyglucose (FDG) PET scanning for
and positron emission tomography. Am J Respir Crit Care Med 171: pulmonary nodules less than 3 cm in diameter, with special reference to
1378-1383. the CT images. Lung Cancer 45: 19-27.

22. Henschke CI, McCauley DI, Yankelevitz DF, Naidich DP, McGuinness 33 Erasmus JJ, McAdams HP, Patz EF Jr, Coleman RE, Ahuja V, et al. (1998)
G, et al. (1999) Early Lung Cancer Action Project: overall design and Evaluation of primary pulmonary carcinoid tumors using FDG PET. AJR
findings from baseline screening. Lancet 354: 99-105. Am J Roentgenol 170: 1369-1373.

Intern Med

ISSN:2165-8048 IME, an open access journal

Volume 4 « Issue 2 « 1000147


http://informahealthcare.com/doi/book/10.3109/9781420091380
http://informahealthcare.com/doi/book/10.3109/9781420091380
http://www.ncbi.nlm.nih.gov/pubmed/10429718
http://www.ncbi.nlm.nih.gov/pubmed/10429718
http://www.ncbi.nlm.nih.gov/pubmed/10429718
http://www.ncbi.nlm.nih.gov/pubmed/10882281
http://www.ncbi.nlm.nih.gov/pubmed/10882281
http://www.ncbi.nlm.nih.gov/pubmed/10882281
http://www.ncbi.nlm.nih.gov/pubmed/17056930
http://www.ncbi.nlm.nih.gov/pubmed/17056930
http://www.ncbi.nlm.nih.gov/pubmed/17056930
http://www.ncbi.nlm.nih.gov/pubmed/10024112
http://www.ncbi.nlm.nih.gov/pubmed/10024112
http://www.ncbi.nlm.nih.gov/pubmed/10024112
http://www.ncbi.nlm.nih.gov/pubmed/10024112
http://www.ncbi.nlm.nih.gov/pubmed/17268017
http://www.ncbi.nlm.nih.gov/pubmed/17268017
http://www.ncbi.nlm.nih.gov/pubmed/17268017
http://www.ncbi.nlm.nih.gov/pubmed/10767238
http://www.ncbi.nlm.nih.gov/pubmed/10767238
http://www.ncbi.nlm.nih.gov/pubmed/10767238
http://www.ncbi.nlm.nih.gov/pubmed/9508193
http://www.ncbi.nlm.nih.gov/pubmed/9508193
http://www.ncbi.nlm.nih.gov/pubmed/9508193
http://www.ncbi.nlm.nih.gov/pubmed/15790860
http://www.ncbi.nlm.nih.gov/pubmed/15790860
http://www.ncbi.nlm.nih.gov/pubmed/15790860
http://www.ncbi.nlm.nih.gov/pubmed/15790860
http://www.ncbi.nlm.nih.gov/pubmed/10408484
http://www.ncbi.nlm.nih.gov/pubmed/10408484
http://www.ncbi.nlm.nih.gov/pubmed/10408484
http://www.ncbi.nlm.nih.gov/pubmed/12926175
http://www.ncbi.nlm.nih.gov/pubmed/12926175
http://www.ncbi.nlm.nih.gov/pubmed/12926175
http://www.ncbi.nlm.nih.gov/pubmed/18520567
http://www.ncbi.nlm.nih.gov/pubmed/18520567
http://www.ncbi.nlm.nih.gov/pubmed/3726105
http://www.ncbi.nlm.nih.gov/pubmed/3726105
http://www.ncbi.nlm.nih.gov/pubmed/3726105
http://www.ncbi.nlm.nih.gov/pubmed/6821831
http://www.ncbi.nlm.nih.gov/pubmed/6821831
http://www.ncbi.nlm.nih.gov/pubmed/6821831
http://www.ncbi.nlm.nih.gov/pubmed/12735587
http://www.ncbi.nlm.nih.gov/pubmed/12735587
http://www.ncbi.nlm.nih.gov/pubmed/12735587
http://www.ncbi.nlm.nih.gov/pubmed/9438682
http://www.ncbi.nlm.nih.gov/pubmed/9438682
http://www.ncbi.nlm.nih.gov/pubmed/10750966
http://www.ncbi.nlm.nih.gov/pubmed/10750966
http://www.ncbi.nlm.nih.gov/pubmed/10750966
http://www.ncbi.nlm.nih.gov/pubmed/10795695
http://www.ncbi.nlm.nih.gov/pubmed/10795695
http://www.ncbi.nlm.nih.gov/pubmed/10795695
http://www.ncbi.nlm.nih.gov/pubmed/15196730
http://www.ncbi.nlm.nih.gov/pubmed/15196730
http://www.ncbi.nlm.nih.gov/pubmed/15196730
http://www.ncbi.nlm.nih.gov/pubmed/15196730
http://www.ncbi.nlm.nih.gov/pubmed/9574618
http://www.ncbi.nlm.nih.gov/pubmed/9574618
http://www.ncbi.nlm.nih.gov/pubmed/9574618

	Contents
	The Role of PET-CT in Evaluation of Solitary Pulmonary Nodules
	Abstract
	Keywords:
	Introduction
	Material and Method
	Patient groups
	PET-CT Imaging protocol
	Image evaluation
	Histopathological evaluation
	Statistical analysis

	Results
	Discussion
	References:


