
Background: 18F-fluorodeoxyglucose (FDG) positron 
emission tomography computed tomography (PET/CT) 
provides information about metabolic and morphologic 
status of malignancies. Tumor size and standardized uptake 
value (SUV) measurements are crucial for cancer treatment 
monitoring.
Aims: The purpose of our study was to assess the variability 
of these measurements performed by observers evaluating 
lung tumors.
Study Design: Retrospective cross-sectional study.
Methods: FDG PET/CT images of 97 patients with pul-
monary tumors were independently evaluated by two ex-
perienced nuclear medicine physicians. Primary tumor 
size (UDCT), maximum SUV (SUVmax), mean SUV 
(SUVmean) and maximum SUV normalized to liver mean 
SUV (SUVnliv max) were measured by each observer at 
two different times with an interval of at least 2 weeks. In-

terobserver and intraobserver variabilities of measurements 
were evaluated through statistical methods.
Results: Size of the lesions varied from 0.81 to 13.6 cm 
(mean 4.29±2.24 cm). Very good agreement was shown 
with correlation, Bland-Altman and regression analysis for 
all measured PET/CT parameters. In the interobserver and 
intraobserver variability analysis, the Pearson correlation 
coefficients were greater than 0.96 and 0.98, respectively.
Conclusion: Semi-quantitative measurements of pulmo-
nary tumors were highly reproducible when determined by 
experienced physicians with clinically available software 
for routine FDG PET/CT evaluation. Consistency may be 
improved if the same observer performs serial measure-
ments for any one patient.
Keywords: FDG PET/CT, pulmonary tumors, stan-
dardized uptake value, variability 
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The integrated positron emission tomography/computed 
tomography (PET/CT) allows the precise localization of the 
abnormal isotope uptake. PET/CT imaging using glucose ana-
logue, 18F-fluorodeoxyglucose (FDG) provides valuable in-
formation about differential diagnosis, staging and treatment 
response of malignant tumors (1). Many malignant neoplasms 
and their metastases are characterized by enhanced glucose uti-
lization and therefore increased FDG uptake. Besides a qualita-
tive evaluation, different quantitative measurements of FDG 
uptake can be obtained from PET/CT scans. Standardized up-
take value (SUV), which is a measurement of activity per unit 
volume of tissue (MBq/mL) adjusted for administered activity 

per unit of body weight (MBq/g), is the preferred index used as 
a semi-quantitative measurement of glucose intake. 

Various approaches for SUV determination have been used 
(2-13). Among them, maximum SUV within the slice with 
highest radioactivity concentration is commonly used (2-6). 
Quantitation requires delineation of the tumor tissue by re-
gions of interest (ROIs). ROI definition is not fully automated 
in most of the approaches. Observers manually selects the re-
gion to be measured. 

SUV has been found helpful for differentiation between be-
nign and malignant pulmonary lesions. SUV more than 2.5 
usually has a positive predictive value (PPV) of approximately 
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80% when indicating malignancy and an SUV above 4.0 has 
a PPV of about 90% (14). SUV is also preferable to visual as-
sessment when evaluating the effects of therapy in lung cancer 
(13,15). Response of lung cancers to treatment is determined 
by serial size and SUV measurements of tumor on PET/CT 
scans. The percentage of change in the measurements between 
a baseline scan and a second scan obtained during treatment or 
after the end of treatment is used to monitor response. There-
fore, variability among measurements must be known. In the 
present study, our purpose was to assess the interobserver and 
intraobserver variability of size and SUV measurements of 
primary lung tumors with clinically available software used in 
the evaluation of routine FDG PET/CT. 

MATERIALS AND METHODS

We retrospectively analyzed FDG PET/CT scans of 97 
consecutive patients who had pulmonary tumors and were re-
ferred for diagnosis or initial staging between January 2011 
and December 2012 obtained from the database of our insti-
tute. Only lesions which were visually identified in both FDG 
PET and CT images were included in the study. If multiple 
lesions were observed, the dominant pulmonary lesions were 
selected for measurements. We obtained informed consent 
from the patients. This study was approved by institutional 
ethics committee. 

FDG PET/CT Imaging
FDG PET/CT was performed using an integrated PET/CT 

scanner which consisted of a full-ring high-resolution LSO 
PET and a six-slice CT (Siemens Biograph 6; Knoxville, 
USA). All patients fasted for at least 6 hours before undergo-
ing PET/CT. Serum glucose levels were measured to ensure 

that the results were <200 mg/dl. Whole-body images were 
acquired 60 minutes after intravenous injection of FDG, and 
images were obtained from the level of vertex to that of the 
proximal thigh region. 

FDG PET/CT Image analysis
Two nuclear medicine physicians who have faculty experi-

ence in reading PET/CT (Reader 1 has 4 years of experience 
and had read at least 5000 scans; Reader 2 has 8 years of expe-
rience and had read at least 10,000 scans) evaluated all PET/
CT images on an E-soft workstation, independently. Images 
were analyzed semi-quantitatively by use of the SUV as in-
dices of FDG uptake. Each observer measured primary tumor 
size on the axial slice that showed the largest tumor dimen-
sion on the CT component of the PET/CT (UDCT). Maximum 
(SUVmax) and mean (SUVmean) SUVs were calculated by 
manually drawing ROIs over the primary tumor. ROI was 
placed around the most intense slice of the tumor, which was 
identified by defining ROIs over every axial image plane of 
the whole tumor. In order to measure the mean standard up-
take value of the liver, a standard ROI with a diameter of 30 
mm was drawn on the right lobe of the liver. Then, the ratio of 
primary tumor SUVmax to the liver SUVmean was calculated 
to obtain SUVmax normalized to liver SUVmean (SUVnliv 
max) (Figure 1, 2). Each observer measured each PET/CT pa-
rameter at two different times. There was an interval of at least 
2 weeks between the first and second image analysis. The ob-
servers were blinded to the measurements performed before.

Statistical analysis
Interobserver and intraobserver variabilities between 2 observ-

ers were determined with different statistical analyses evaluating 
different aspects of agreement. Hence, correlation, regression 
and Bland-Altman methods were used. The 8 pairs of measure-

FIG. 1. a-d. FDG PET/CT of a 69 year-old man with lung cancer in the left upper lobe. Here, unidimensional size measurements on CT scan (a), 
SUV

max
 and SUV

mean
 measurements of tumour (yada lung lesion) on PET scan (b), SUV

mean
 measurement of normal liver paranchyma on PET 

scan (c), and whole-body PET scan (d) are shown. For observer 1, UDCT , SUVmean, SUV
max

 and SUV
nliv max

 values were 3.58, 10.01, 15.91, 
6.51 at time 1 and 3.71, 10.13, 16.13, 6.45 at time 2, respectively. For observer 2, these values were 3.80, 9.96, 16.08, 6.86 at time 1 and 3.73, 
10.44, 16.11, 6.74 at time 2, respectively. 
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ments by the 2 observers were evaluated in this way. Interob-
server variability of the 4 parameters was defined with the use 
of an intraclass correlation coefficient (ICC). When interobserver 
agreement for the parameters measured is perfect the ICC will 
approach 1. Landis and Koch (16) classified the interpretation of 
ICC as follows: 0.0-0.20 slight, 0.21-0.40 fair, 0.41-0.60 moder-
ate, 0.61-0.80 substantial, and 0.81-1.00 almost excellent agree-
ment. The interobserver and intraobserver correlation of the 
measurements were calculated by the Pearson correlation analy-
sis. The null hypothesis for analysis of correlation was that the 
correlation was 0; thus, excellent agreement would be 1. In the 
analysis of regression for intraobserver variability, the SUVs at 
time 1 were subjected to regression on the SUVs at time 2 and 
for interobserver agreement, the SUVs for observer 1 (the depen-
dent variable) were subjected to regression on those of observer 2 
(the independent variable). Good agreement was assumed when 
the regression line went through the origin with the slope of 1. 
Coefficient of variation (COV) was used to analyze the interob-
server variability. COV was obtained for every parameter for 
each patient by dividing the SD by means which were calculated 
from two readings. In order to acquire the whole interobserver 
agreement of the 4 parameters, root-mean-square value of the 97 
COVs was obtained. All of the measured parameters were ex-
pressed as mean±standard deviation (SD). To carry out statistical 
analysis, SPSS version 20 (SPSS Inc., Chicago, IL, USA) was 
used. Statistical significance was defined as p<0.05.

RESULTS

The study group was composed of 97 patients (77 men, 20 
women; average age, 58.2±9.8 years; range 28-81 years) who 
had pulmonary tumors (59 malignant and 38 benign). The 

mean±SD and COV of the SUVmax, SUVmean, SUVnliv 
max and the UDCT measurements of the pulmonary tumors 
obtained by the 2 observers from the 97 patients’ scans at 2 
different times are presented in Table 1. The size of the prima-
ry tumor varied from 0.81 to 13.6 cm (mean 4.29±2.24 cm). 
Root- mean-square value of these COVs was lowest for UDCT 
(7.23%) and highest for SUVmax (9.11%).

Intraobserver variability
Correlation analysis was performed to assess intraobserver 

variability. Very high correlation was found between 2 read-
ing times for all the parameters. With p values set at <0.05, the 
correlation was significantly different from 0 for all cases. The 
Pearson correlation coefficients varied from 0.985 to 0.998 for 
observer 1 and from 0.979 to 0.999 for observer 2 (Table 2).

Regression analysis also indicated a very good intraobserver 
reproducibility for every observer at 2 reading times, with an 
intercept of 0 and a slope of 1 for almost overall parameters. 
However, intercepts were 0 for all measurements (confidence 
interval [CI] of the intercepts included 0) only for SUVmean and 
for UDCT, slope wasn’t 1 (95% CI of the slope did not include 
value 1). The null hypothesis states that the slope is equal to 
zero, and the alternative hypothesis states that the slope is not 
equal to zero. The p values were >0.05. The alternative hy-
pothesis for the intercept was that the intercept is 0, and slope 
is 1. The fact that the null hypotheses could be rejected for 
both intercept and slope, indicated good intraobserver repro-
ducibility for both observers.

Bland-Altman Analysis was also carried out in order to de-
termine intraobserver agreement. Difference (the dependent 
variable) between the two reading times was subjected to re-
gression on the sum (the independent variable) of the readings 
at times 1 and 2. No association was found between the dif-
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FIG. 2. a-d. FDG PET/CT of a 47 year-old man with lung cancer in the right upper lobe. Here, unidimensional size measurement on CT scan (a), 
SUV

max
 and SUVmean measurements of tumour (yada lung lesion) on PET scan (b), SUVmean measurement of normal liver paranchyma on 

PET scan (c), and whole-body PET scan (d) are shown. For observer 1, UDCT , SUV
mean

, SUV
max

 and SUV
nliv max

 values were 6.89, 5.10, 11.27, 
8.80 at time 1 and 6.92, 5.02, 10.95, 9.04 at time 2, respectively. For observer 2, these values were 7.05, 5.03, 11.03, 8.96 at time 1 and 6.90, 
4.93, 11.27, 8.87 at time 2, respectively. 
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ference and sums for both observers and for all parameters, 
showing a very good intraobserver reproducibility. 

Interobserver variability
Table 3 shows the results for the interobserver agreement 

at time 1 and at time 2. Concerning interobserver agree-
ment, the correlation between observer 1 and observer 2 
was very high. Utilizing the Fisher test and with p values 
set at <0.05, the correlation was significantly different from 
0, in all cases. The Pearson correlation coefficients between 
observers ranged from 0.965 to 0.999 at time 1 and from 
0.959 to 0.999 at time 2, respectively, for all parameters. 
The ICC between the two observers was found to be over 
0.98 for all parameters at both times, indicating a very good 
agreement between observers (ICC approaches 1.0 if there 
is an excellent agreement between the observers for the 
measured parameters).

Agreement between the observers was also evaluated by re-
gression of the first observer and that of second observer for 
all measurements. Overall, there was a very good agreement 
between observers with the intercept of 0 and the slope of 1. 
The exception was between observer 1 and 2 at time 2, for 
SUVnliv max and for UDCT, where the slope was not 1 (95% 
CI of the slope did not include value 1). However, intercepts 
were 0 for all measurements (CI of the intercept included 0), 
which indicated that the null hypothesis could be rejected for 
both intercept and slope and also indicated good agreement 
between observers at both times.

Variability according to tumor size and  
malignancy status

 We also analyzed the results according to tumor size and pa-
thology. All pulmonary tumors were classified into two groups 
according to their size (≤30 mm, >30mm) and pathology (ma-
lign or benign lesions). The correlation coefficients were given 
in Table 4. Among the measured SUVs, interobserver and in-
traobserver agreements were highest for SUVmax and lowest 
for SUVmean in all of the classified groups. According to our 
findings, agreement in SUVmean was slightly lower in larger 
tumor sizes and malignant groups compared to the smaller and 
benign ones. However, intraobserver and interobserver correla-
tion for all measured PET/CT parameters were still very high in 
all classified groups. Figures 3 and 4 show the Bland-Altman 
plots for SUVmax and SUVmean according to tumor size. 

     Average of 4  
                         Time 1 Mean±SD           Time 2 Mean±SD measurements COV
  Observer 1 Observer 2 Observer 1 Observer 2 Mean±SD %

SUVmax 10.29±8.53 10.48±8.69 10.29±8.59 10.48±8.69 10.38±8.62 83.0  
      (9.11)

SUVmean 4.36±3.58 4.42±3.66 4.43±3.68 4.51±3.68 4.43±3.60 81.5  
      (9.03)

SUVnliv max 5.25±4.39 5.40±4.45 5.25±4.34 5.41±4.48 5.32±4.41 82.7  
      (9.10)

UDCT 4.24±2.21 4.27±2.26 4.30±2.23 4.36±2.35 4.29±2.25 52.3  
      (7.23)

COV: coefficient of variation; SUVmax: maximum standardized uptake value; SUVmean: mean stan-
dardized uptake value; SUVnliv max: SUVmax normalized to liver SUVmean UDCT: unidimensional 
tumor size measurement on CT scan

TABLE 1. The SUVmax, SUVmean, SUVnliv max and the UDCT measurements and 
their respective COV of patients with pulmonary tumors

 Reader Intercept 95% CI Slope 95% CI r

SUVmax Observer 1 0.06 -0.07-0.18 0.99 0.98-1.00 0.998

 Observer 2 0.00 -0.10-0.09 1.00 0.99-1.00 0.999

SUVmean Observer 1 0.10 -0.01-0.30 0.96 0.89-0.97 0.985

 Observer 2 0.04 -0.20-0.27 0.97 0.93-1.01 0.979

SUVnliv max Observer 1 0.05 -0.19-0.10 1.00 0.98-1.02 0.994

 Observer 2 0.04 -0.06-0.14 0.99 0.97-1.07 0.997

UDCT Observer 1 0.14 -0.02-0.29 0.94 0.91-0.98 0.991

 Observer 2 0.12 -0.06-0.15 0.97 0.95-1.00 0.992

Regression analysis conducted by subjecting measurements at time 1 to regression on 
measurements at time 2 for each observer. CI: Confidence Interval, r: Pearsons Correla-
tion Coefficient

TABLE 2. Intraobserver agreement of the SUVmax, SUVmean, SUVnliv max and 
UDCT measurements by regression and correlation analysis 

  SUVmax SUVmean SUVnliv max UDCT

Time 1    

Intercept (95% CI) 0.01 0.17 -0.05  0.14 
 (-0.11-0.13) (-0.13-0.47) (-0.19-0.08) (-0.04-0.33)

Slope (95% CI) 0.98 0.95 0.98 0.96 
 (0.97-1.00) (0.89-1.00) (0.96-1.00) (0.92-1.00)

ICC (95% CI) 0.99  0.98 0.99 0.98 
 (0.99-0.99) (0.97-0.99) (0.99-0.99) (0.98-0.99)

R 0.999 0.965 0.995 0.991

Time 2    

Intercept (95% CI) -0.05  0.11 0.06 0.23 
 (-0.20-0.04) (-0.23-0.43) (-0.10-0.17) (-0.04-0.41)

Slope (95% CI) 0.99  0.96 0.97 0.93 
 (0.98-1.00) (0.90-1.02) (0.95-0.98) (0.89-0.97)

ICC (95% CI) 0.99  0.98 0.99 0.99 
 (0.99-0.99) (0.97-0.99) (0.99-0.99) (0.98-0.99)

R 0.999 0.959 0.997 0.983

ICC: intraclass correlation coefficient; CI: confidence interval; r: Pearson’s correlation 
coefficient

TABLE 3. Interobserver agreement of the SUVmax, SUVmean, SUVnliv max and 
UDCT measurements by regression and correlation analysis 



DISCUSSION

FDG PET/CT functional imaging is widely used in the as-
sessment of pulmonary nodules and masses either to catego-
rize a lesion as malignant or benign or to stage and monitor 
lung cancer (14). For the quantification of tumor glucose up-
take, SUVs are commonly employed as a semi-quantitative 
index. For repeated tumors, measurements of SUV must be 
highly reproducible. This is particularly important for therapy 
assessment when small changes in tumor metabolism are be-
ing evaluated. Metabolic response on PET is manifested by 
decrease in the glycolytic activity of tumor (17,18). A lack of 
metabolic progression is associated with good improvement 
in outcome. Hence, the importance of reliable quantification 
of FDG uptake has been accentuated in many studies. Differ-
ences in measurements may lead to unnecessary operations 
or erroneous changes in therapy such as the discontinuation 
of prior curative therapies and the introduction of new che-
motherapeutic drugs. Therefore, the interobserver and intrao-
bserver variabilities of SUV analysis must be known. In the 
study by Marom et al. (3), to assess interobserver and intrao-
bserver variabilities of SUVmax measurements, 5 observers 
determined the SUVmax in 20 patients with lung cancer. SU-
Vmax was determined using 2 different methods: by manually 
shifting a fixed-size (1-cm) circular ROI around the lesion un-
til SUVmax was detected and by creating a freehand drawing 

placed over the lesion within the slice in which the lesion was 
visualized by the highest FDG concentration. The SUVmax 
measurements demonstrated good interobserver and intraob-
server agreement with various statistical analyses (correlation, 
Bland- Altman, regression, and ANOVA). In the intraobserver 
and interobserver variability analysis, Pearson correlation co-
efficients were greater than 0.94 and 0.95, respectively. In that 
study, SUV measurements obtained from the study were also 
compared with the calculations reported in the initial clinical 
documents. In that case, agreement was poor. SUVmax mea-
surements of the study for the same tumor showed a differ-
ence greater than 25% from the measurements of initial clini-
cal documents in 45% of the tumors. In the study by Minn et 
al. (19), which evaluated 10 patients with lung cancer, and 
the study by Benz et al. (6), which evaluated 33 patients with 
high-grade sarcomas, there was 100% agreement in SUVmax 
measurements of the tumors determined by two observers. 

The results of interobserver and intraobserver agreement in 
tumor size measurements in previous studies are discordant. In 
the literature, several studies have reported good interobserv-
er and intraobserver agreement of tumor size measurements 
(20,21). However, some other studies have demonstrated sub-
stantial variation (22,23). Huang et al. (5) evaluated 43 pul-
monary nodules on PET/CT and assessed interobserver vari-
ability of SUVmax, SUVmean and tumor size measurements. 
They found no interobserver variation in SUVmax measure-
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FIG. 3. Bland-Altman plots for SUV
max

 values in pulmonary lesions 
classified according to tumor size (<3 cm, ≥3cm).

FIG. 4. Bland-Altman plots for SUV
mean

 values in pulmonary lesions 
classified according to tumor size (<3 cm, ≥3cm).



Balkan Med J, Vol. 33, No. 3, 2016

313Büyükdereli et al. Variability among Measurements of FDG PET/CT Parameters in Pulmonary Tumors

                                                    Time 1  Time 2
    Observer 1 Observer 2 Observer 1
Tumor Size<3 Tumor Size Time 1 Observer 1 1  
   Observer 2 0.912 1 
  Time 2 Observer 1 0.921 0.901 1
   Observer 2 0.911 0.946 0.937
 SUVmax Time 1 Observer 1 1  
   Observer 2 1.00 1 
  Time 2 Observer 1 0.998 0.999 1
   Observer 2 1.00 0.999 1.0
 SUVmean Time 1 Observer 1 1  
   Observer 2 0.995 1 
  Time 2 Observer 1 0.993 0.986 1
   Observer 2 0.980 0.978 0.987
 SUVnliv max Time 1 Observer 1 1  
   Observer 2 0.996 1 
  Time 2 Observer 1 0.997 0.998 1
   Observer 2 0.996 0.998 0.999
Tumor Size>3 Tumor Size Time 1 Observer 1 1  
   Observer 2 0.981 1 
  Time 2 Observer 1 0.967 0.965 1
   Observer 2 0.965 0.978 0.988
 SUVmax Time 1 Observer 1 1  
   Observer 2 0.999 1 
  Time 2 Observer 1 0.998 0.998 1
   Observer 2 0.998 0.999 0.999
 SUVmean Time 1 Observer 1 1  
   Observer 2 0.978 1 
  Time 2 Observer 1 0.946 0.945 1
   Observer 2 0.944 0.950 0.974
 SUVnliv max Time 1 Observer 1 1  
   Observer 2 0.994 1 
  Time 2 Observer 1 0.992 0.995 1
   Observer 2 0.993 0.996 0.993
Benign Tumor Size Time 1 Observer 1 1  
   Observer 2 0.982 1 
  Time 2 Observer 1 0.970 0.980 1
   Observer 2 0.969 0.977 0.994
 SUVmax Time 1 Observer 1 1  
   Observer 2 0.998 1 
  Time 2 Observer 1 0.998 0.998 1
   Observer 2 0.998 0.999 0.998
 SUVmean Time 1 Observer 1 1  
   Observer 2 0.97 1 
  Time 2 Observer 1 0.977 0.954 1
   Observer 2 0.949 0.925 0.974
 SUVnliv max Time 1 Observer 1 1  
   Observer 2 0.997 1 
  Time 2 Observer 1 0.986 0.988 1
   Observer 2 0.997 0.999 0.985
Malignant Tumor Size Time 1 Observer 1 1  
   Observer 2 0.984 1 
  Time 2 Observer 1 0.976 0.970 1
   Observer 2 0.973 0.985 0.989
 SUVmax Time 1 Observer 1 1  
   Observer 2 0.999 1 
  Time 2 Observer 1 0.999 0.998 1
   Observer 2 0.999 0.999 0.999
 UVmean Time 1 Observer 1 1  
   Observer 2 0.979 1 
  Time 2 Observer 1 0.948 0.948 1
   Observer 2 0.940 0.946 0.971
 SUVnliv max Time 1 Observer 1 1  
   Observer 2 0.992 1 
  Time 2 Observer 1 0.991 0.995 1
   Observer 2 0.992 0.995 0.994

TABLE 4. Correlation Coefficients of the SUVmax, SUVmean, SUVnliv max and UDCT measurements according to tumor size and malignancy status 



ments and low variability in SUVmean or size measurements. 
Jackson et al. (4) evaluated the interobserver agreement of the 
SUVmax, SUVnliv max and size measurements in primary 
tumors between observers with disparate practice in PET/CT. 
They found that in the setting of different reading experiences, 
FDG metabolic parameters have higher interobserver agree-
ment than size measurements. They reported that size mea-
surements were more manual and subjective than the SUV 
measurements as marginally altered angles in the measure-
ments could produce greater variability. 

Since there is no gold standard method in measuring SUV 
values, we used 3 commonly applied approaches (SUVmax, 
SUVmean and SUVnliv max) for SUV calculation in our 
study. Among the measured SUVs, intraobserver and interob-
server agreements were highest for SUVmax and lowest for 
SUVmean in all subgroups, which were classified according 
to tumor size and malignancy status. Our findings showed that 
variability of SUVmean was slightly higher in larger tumor 
sizes and malignant groups compared to the smaller and be-
nign ones. In general, the low activity in the background of 
the thorax might have facilitated tumor delineation in FDG 
PET/CT scans. However, in some of the necrotic regions of 
large tumors, tumor delineation was more difficult. In such 
cases, necrotic regions affected the SUVmean much more 
than SUVmax. The strong dependency of the SUVmean on 
the dimension and shape of the ROIs may explain the slightly 
higher variability of SUVmean in our study. However, intrao-
bserver and interobserver correlation for all measured PET/
CT parameters were still very high in all classified groups. 
This very good interobserver and intraobserver agreement for 
all parameters in our study may be related to the training and 
experience of the observers, as mentioned in previous studies 
(4,24). The other factor resulting in the lower variability in our 
study was probably the study environment. More attention of 
the readers to technique might affect the results. The present 
study had limitations. It was designed as a single center with 
a relatively small patient population (n=97). There were only 
2 readers and the exams were limited to the lungs. The low 
level of background activity in the thorax might have facili-
tated tumor delineation in FDG PET/CT studies. The higher 
and more variable level of background activity in other parts 
of the body may lead to a higher variability of FDG PET/CT 
measurements. A larger, multi-institutional prospective stud-
ies are needed to expand our present findings.

This study shows that if PET/CT is evaluated by experi-
enced observers with careful attention to technique, SUV and 
size measurements on FDG PET/CT are highly reproducible. 
However, despite the high interobserver and intraobserver 
reproducibility, the fact that some variability exists must be 
considered when evaluating tumor response. Consistency may 
be improved if the same observer performs serial measure-

ments for any one patient. If the difference in SUV and size 
measurements account for a modulation in treatment and there 
is discrepancy between the clinical and imaging findings, it 
would be helpful to repeat current and prior FDG uptake mea-
surements by the same observer to improve reproducibility. 
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