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Objective To investigate the value of
8F-fluorodeoxyglucose(FDG) PET/CT multi-time points
imaging (MTPI) on the differential diagnosis between lung
cancer (LC) and tuberculosis (TB).

Methods Sixty-four patients underwent '®F-FDG PET/
CT MTPI. The stdSUVmax, stdSUVavg, retention index,
metabolic tumor volume, total lesion glycolysis at four-
time points and slope of metabolic curve were measured
and calculated, and the sex, age, and uniformity of

FDG uptake were recorded. The difference in each

index between LC and TB was analyzed, and dynamic
metabolic curves (DMCs) of LC and TB were fitted by
significance indexes. Artificial neural network (ANN)
prediction models were established between squamous
cell carcinoma (SCC) and TB, as well as between
adenocarcinomas and TB.

Results Differences between SCC and TB, stdSUVmax/
avg at four-time points, total lesion glycolysis,
stdSUVmax/avg slope (1-2h,1-3h and 1-4h), uniformity
of FDG uptake and age were significant. stdSUVavg

has the largest area under the 4 h curve; age was only
significant between adenocarcinomas and TB. DMCs

at 1-4 h fitted by stdSUVavg were more helpful in
differentiating LC and TB than stdSUVmax. stdSUVavg(1 h
and 4 h), stdSUVavg slope 1-4h, age, and uniformity of
FDG uptake were selected to establish an ANN prediction

Introduction

While coronavirus disease (COVID-19) has been sweep-
ing the world in recent years, tuberculosis (TB) and
lung cancer (LLC) are still the major diseases threatening
human health and death, which are often challenging to
distinguish owing to their similar imaging manifestations
[1]. Accurate diagnosis is important for reducing patient
pressure and guiding clinical treatment. As an important
research tool, PE'T/C'T has high detection sensitivity, but
routine examination lacks specificity [2].

A previous study [3] performed F-fluorodeoxyglucose
(FDG) PET/CT multi-time points imaging (M'TPI) of
solitary pulmonary lesions (SPLs) to identify their benign
and malignant status, and only metabolic parameters and
clinical features not susceptible to human factors were
selected for analysis. This study found that stdSUVavg at
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model between SCC and TB; the area under the curve
(AUC) was 100.0%. The same indices were used to
establish the prediction model between adenocarcinomas
and TB; the AUC was up to 83.5, and after adding
stdSUVavg (2 and 4 h) to adenocarcinomas and TB
models, the AUC was 87.7%.

Conclusion '8F-FDG PET/CT MTPI fitting DMCs and
establishing an ANN prediction model would distinguish
SCC from TB relatively accurately and provide certain help
in the differentiation between adenocarcinomas and TB.
Nucl Med Commun 44: 732-740 Copyright © 2023 Wolters
Kluwer Health, Inc. All rights reserved.
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different time points were more valuable in the differen-
tiation of benign and malignant SPLs. A set of parameters
related to stdSUVavg were selected to fit the dynamic
metabolic curves (DMCs) and establish the artificial neu-
ral network (ANN) models, which showed good diagnos-
tic efficiency. This previous study also preliminarily drew
the DMCs of SPLs of different pathological types, which
showed a significant difference between squamous cell
carcinoma (SCC) and T'B, while adenocarcinomas (AC)
and 'T'B were similar to each other and slightly different.

Based on previous studies, this study sorted out the latest
data, screened SCC, AC, and TB meeting the inclusion
criteria, and analyzed the differences between SCC and
TB, AC and TB using similar research methods [3] to
provide a more accurate and specific reference basis for
the differential diagnosis of SPLs.

DOI: 10.1097/MNM.0000000000001714
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Fig. 1

115 Patients of SPL who underwent
multiphase 1*F-FDG PET/CT scan between
March 2017 to October 2022

There were 4 time point PET/CT
scans

included

Pathologically confirned as
SCC,AC and TB

SUVs were too low to be measured by the
volumetric method

Unconfirmed by pathology

Eligible patients were enrolled in this study (64)

SCC (17),AC(33),TB(14)

| metabolic parameters were measured |

| Statistical analysis , fitting DMC and establishing ANN |

Flow diagram of the recruitment pathway.

Fig. 2

PET/CT examination. Whole body scanning (a). Local delayed scanning of SPL at 2h (b), 3h (c), and 4 h (d).

Methods

Patient and inclusion criteria

This study was reviewed and approved by the Ethics
Committee of the Second Hospital of LLanzhou University,
and the previous study and the latest data were reorgan-
ized to conduct a retrospective study. A total of 115 SPLs
patients who received ""F-FDG PET/CT MTPI from
March 2017 to November 2022 were collected, and each
patient signed an informed consent form. The inclusion
criteria were: (1) complete scan at four-time points and
(2) confirmed by pathology. The exclusion criteria were

as follows: (1) The SUV was too low to be measured by
the 3D marking method, and (2) it was not confirmed by
pathology. Finally, 64 patients (17 SCC, 33 AC, and 14
'T'B) were analyzed (Fig. 1).

PET/CT examination

The scanning method was similar to that used in a previ-
ous study [3] and referenced the European Association of
Nuclear Medicine procedure guidelines for tumor imag-
ing [4]. Patients fasted for 4-6 h (h) before the examina-
tion, and the blood glucose concentration was controlled



734 Nuclear Medicine Communications 2023, Vol 44 No 8

Fig. 3

PET/CT Image measurements. 3D-labeled lesion method.

Fig. 4

Uniformity of FDG uptake of a 53-year-old male patient with SCC.
Localized low uptake of '"®F-FDG. SCC, squamous cell carcinoma.

within 8.0 mmol/l, and the maximum was no more than
11.1 mmol/L. Patients were advised to wear loose clothes,
not wear metal objects, rest quietly, and avoid light for

10 min. Patients were then administered *F-FDG intra-
venously; the injection dose was 0.10 mCi/kg. After injec-
tion, patients were to lie in repose for 1h, urinate, and
then perform a routine PE'T/C'T scan from the top of the
skull to the mid-upper thigh. Under the conditions of spi-
ral C'T scanning, the voltage was 120 KVP, 80-240 mA
was automatically switched, the layer thickness was
3.75 mm, the rotation speed was 0.6 s/week, the pitch was
1.0/s, and the matrix was 512 x 512. A matrix of 128 x 128
was used for PE'T emission scanning, 1 min was collected
for each bed, and 6-8 beds were scanned for the whole
body (Fig. 2a). Local delayed scanning of SPL. was per-
formed at 2h (Fig. 2b), 3h (Fig. 2¢), and 4 h (Fig. 2d) after
F_-FDG injection to obtain PET-CT images.

PET/CT image measurements and definition of uptake
uniformity

All measurements method were similar to those taken in
previous studies [2]. The 3D-labeled lesion method was
performed on GE Healthcare’s AW4.6 workstation by two
nuclear medicine physicians with more than 3 years of
experience in PET/CT diagnosis (Fig. 3). The SUVmax
was measured at the aortic arch for 1 h (taking the average
of the three measurements). Standardized SUV values
(stdSUVmax, lesion SUVmax/mediastinal 1h SUVmax;
stdSUVavg, lesion SUVavg/mediastinal 1h SUVmax),
retention index [RI; (delayed SUVmax-early SUVmax)/
early SUVmax x 100%], metabolic tumor volume (M'TV;
measured using the extracted lesion volume greater than
40% of the maximum SUV value), total lesion glycolysis
(TLG) and slope of metabolic curve(1-2h,1-3h,1-4h,2-
3h,2-4h,3-4h) were measured and calculated. Localized
low uptake of "F-FDG in visual observation lesions
is uneven (Fig. 4), and homogeneous uptake is even
(Fig. 5).

Statistical analysis

The data were analyzed by SPSS 26.0 statistical analy-
sis software. Each metabolic parameter of SCC, AC, and
T'B groups was compared. Quantitative data of normal
distribution was analyzed using one way of variance,
while the Kruskal-Wallis H test analyzed the skew dis-
tribution of the data. The receiver operating character-
istic (ROC) curve was drawn for statistically significant
variables to evaluate the diagnostic effect of various
indicators between LLC and pulmonary TB. The area,
sensitivity, specificity, Youden index, and other indica-
tors under the ROC curve were used to evaluate the
diagnostic effect (Fig. 6), and the significance level was
0.05.

We selected stdSUV values with statistical significance
and high diagnostic efficiency between SCC or AC and
T'B to fit the DMCs. The parameters with statistical sig-
nificance and high diagnostic efficiency were screened,
and the ANN prediction models of LC and TB (SCC and
T'B, AC and TB)were established using the radial basis
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Fig. 5

Uniformity of FDG uptake of a 47-year-old female patient with TB. Homogeneous uptake of '®F-FDG. TB, tuberculosis.

function of the ANN. The index screened during the
establishment of the model was taken as the input neu-
ron and SCC, AC, or TB was taken as the output neuron.
The codes were 1, 2, and 3, respectively. The ratio of the
training set to the test set was 7:3. Case processing sum-
mary, independent variables importance analysis, model
summary, ROC curve, classification results, and predicted
observed chart were selected and output; others were
system default. The diagnostic efficiency of the model
was evaluated by the ROC curve, sensitivity, specificity,
positive predictive value, negative predictive value, accu-
racy, and other indicators.

Results

Clinical and metabolic characteristics

The stdSUVmax (at 1h, 2h, 3h, and 4h), stdSUVavg (at
1h, 2h, 3h, and 4h), TLG (at 1h, 2h, 3h, and 4h), std-
SUVmax slope (between 1-2h, 1-3h, and 1-4h), stdSU-
Vavg slope (between 1-2h, 1-3h, and 1-4h), uniformity
of FDG uptake, and age between SCC and TB were

statistically different; there was only a statistical differ-
ence in age between AC and T'B, and no statistical differ-
ence in other metabolic parameters.

Diagnostic performance

Among all the indicators with statistical differences, the
area under the curve (AUC) of stdSUVmax (at 1h, 2h,
3h,and 4h) and stdSUVavg (at 1 h, 2h, 3 h,and 4 h) were
higher, reaching more than 90%, and the AUC of std-
SUVavg between 1-4h was higher than that of others,
and the AUC of stdSUVavg at 4 h was the largest. When
the stdSUVmax (at 1 h, 2h, 3h, and 4 h) thresholds were
6.74, 7.87, 6.78, and 9.22, the diagnostic sensitivity
was 76.5%, 76.5%, 94.1%, and 71.4%, respectively; the
specificity was 92.9%, 92.9%, 71.4%, and 92.9%, respec-
tively; and when the stdSUVavg (at 1 h, 2h, 3h, and 4 h)
threshold was 3.35, 4.41, 4.58, 4.57, 3, the diagnostic
sensitivities were 82.4, 76.5, 76.5, and 82.4%, respec-
tively. The specificities were 92.9, 100.0, 100.0, and
100.0% (Table 1). It could be seen that the sensitivity



736 Nuclear Medicine Communications 2023, Vol 44 No 8

and specificity of stdSUVavg at 1 h and stdSUVavg at4h
were relatively high.

Dynamic metabolic curves

The DMCs (SCC, AC, and TB) fitted by stdSUVmax
(at 1h, 2h, 3h, and 4h) showed SCC and TB were
significantly different, however, the AC and TB were
similar and particularly close, which was not easy to
distinguish. (Fig. 7a); the same data were used to fit
the DMCs between AC and TB, the curve of TB was
slightly higher than that of AC, with little difference
(Fig. 7b). When taking the stdSUVavg (at 1h, 2h, 3h,
and 4 h) to fit the DMCs of SCC, AC, and T'B, the dif-
ference between SCC and T'B was more obvious; the
curve also differed between AC and T'B, the curve of

Fig. 6
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AC was slightly higher than that of TB (Fig. 7¢), and
the difference between the curves of AC and TB was
more obvious when fitted separately with the same data
(Fig. 7d).

Artificial neural network

The SCC and 'TB ANN prediction model was established
with indicators stdSUVavg (at 1h and 4h), stdSUVavg
slope between 1-4h, age, and uniformity of FDG uptake
of statistical difference between SCC and 'T'B, Neural
networks model architectures (radial basis function) such
as Fig. 8, the AUC was 100.0% (Fig. 9a). The prediction
model between AC and TB (model 1) was established
with the same index of SCC and 'T'B, the highest AUC
was 83.5 (Fig. 9b); after adding stdSUVavg at 2 h and std-
SUVavg at 3h into the AC and T'B model (model 2), the
AUC reached 87.7% (Fig. 9c).

After automatically learning its rules from the training
set, the test set was tested to evaluate the prediction
accuracy of the ANN model. The positive and negative
predictive values and overall accuracy of SCC and TB
models were 100.0%. The positive predictive value of
the AC and TB model was 100.0%, the negative predic-
tive value was 33.3%, and the overall accuracy was 85.7%
(Table 2). Analysis of SCC and TB, AC, and TB model
abstracts revealed that the percentage of incorrect pre-
dictions of the training and testing samples were similar
(Table 3).

Discussion

"This study passed the ethical approval of the Second
Hospital of Lanzhou University. We screened patients
with solitary pulmonary nodules or masses, who had no
other apparent lesions in the whole body, and were in a
generally good condition and had come to our department
for differential diagnosis by PE'T/C'T examination. After
signing the informed consent letter for M'TPI, the PET/

Table 1 Diagnosis efficacy of each metabolic parameters between LC and TB

Variable Optimal cutoff values AUC (95% ClI) P Youden index Sensitivity (%) Specificity (%)
stdSUVmax 1h 6.74 0.908 (0.809-1.000) 0.000 0.694 0.765 0.929
stdSUVmax 2h 7.87 0.903 (0.800-1.000) 0.000 0.694 0.765 0.929
stdSUVmax 3h 6.78 0.903 (0.800-1.000) 0.000 0.655 0.941 0.714
stdSUVmax 4h 9.22 0.899 (0.795-1.000) 0.000 0.635 0.706 0.929
stdSUVavg 1h 3.35 0.912 (0.806-1.000) 0.000 0.753 0.824 0.929
stdSUVavg 2h 4.41 0.924 (0.800-1.000) 0.000 0.765 0.765 1.000
stdSUVavg 3h 458 0.908 (0.796-1.000) 0.000 0.765 0.765 1.000
stdSUVavg 4h 4.57 0.929 (0.837-1.000) 0.000 0.824 0.824 1.000
TLG1h 141.07 0.845 (0.708-0.981) 0.001 0.635 0.706 0.929
TLG2h 100.23 0.866 (0.740-0.991) 0.001 0.622 0.765 0.857
TLG3h 99.41 0.891 (0.775-1.000) 0.000 0.681 0.724 0.857
TLG4h 99.68 0.866 (0.739-0.992) 0.001 0.622 0.765 0.857
stdSUVmax slope 1-2h 1.20 0.728 (0.535-0.910) 0.009 0.492 0.706 0.786
stdSUVmax slope 1-3h 0.90 0.765 (0.590-0.939) 0.015 0.492 0.706 0.786
stdSUVmax slope 1-4h 0.61 0.811 (0.655-0.967) 0.002 0.551 0.765 0.786
stdSUVavg slope 1-2h 0.48 0.777 (0.611-0943) 0.035 0.479 0.765 0.714
stdSUVavg slope 1-3h 0.54 0.765 (0.587-0.926) 0.012 0.445 0.588 0.857
stdSUVavg slope 1-4h 0.20 0.824 (0.679-0.968) 0.003 0.525 0.882 0.643

AC, adenocarcinoma; LC, lung cancer; MTV, metabolic tumor volume; RI, retention index; SCC, squamous cell carcinoma; stdSUVavg, SUVavg/aortic arch SUVmax(1h);
stdSUVmax, SUVmax/aortic arch SUVmax(1h); TB, tuberculosis; TLG, total lesion glycolysis.
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DMCs of SCC, AC, and TB. DMC (stdSUVmax) of SCC, AC, and TB (a); DMC (stdSUVmax) of AC and TB (b); DMC (stdSUVavg) of SCC, AC,
and TB (c); DMC (stdSUVavg) of AC and TB (d). SCC, squamous cell carcinoma; TB, tuberculosis.

CT examination was arranged at a relatively fixed time
in the morning, which did not affect the regular work of
the department. The first scan covered the routine head-
to-thigh root, and the three delayed imaging covered the
local low-dose scanning of pulmonary lesions, with a total
of about ten beds. After every scanning, patients were
sent to a waiting room to lie down and rest. All the exam-
inations could be completed during off-duty or at noon.

Various imaging examinations and studies have advan-
tages and disadvantages in the differential diagnosis of
SPLs, such as LLC and 'TB [2,5-12]. Previous studies ana-
lyzed the benign and malignant identification of SPL
[3]. This study further analyzed the characteristics of
BE-FDG PET/CT MTPI of LC and TB, striving to find
more accurate, effective, and clinically practical diagnos-
tic methods and apply them to clinical practice.

To reduce the differences between different observer,
and the influencing factors of SUV, we used the
3D-labeled lesion method to measure and calculate
the stdSUV, RI, M'TV, and TLG; age and sex were
recorded. Previous studies showed that malignant
SPLs were more prone to uneven uptake than benign
SPLs [3]. A recent study on this manifestation showed

that uneven low uptake in solid TB is generally biased,
and uneven low uptake in non-small cell LC is gener-
ally centered [6], suggesting that there are certain dif-
ferences in uniformity of FDG uptake between benign
and malignant SPLs. This study continues to include
uniformity of FDG uptake as an indicator, and the dif-
ference in each indicator between SCC and TB, AC
and TB were analyzed. Valuable indicators for statisti-
cal and clinical comprehensive analysis were selected
to fit the DMCs and establish the ANN models, to find
a more effective and accurate method for the differen-
tial diagnosis of .C and T'B.

Solid nodules of T'B are also a type of granuloma, and the
uptake of "*F-FDG is similar to that of LC [13]. Most pre-
vious studies have generally classified SPL of different
pathological types as benign or malignant for differential
diagnosis. Even if TB is differentiated from LL.C, non-
small cell LC is classified into one category [3,5,6,14],
thus, the metabolic values of different pathological types
of SPL are integrated, weakening the characteristics of
different SPL to a certain extent.

In this study, we found that stdSUVmax (at 1h, 2h, 3 h,
and 4h), stdSUVavg (at 1h, 2h, 3h, and 4h), TLG (at
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Fig. 8
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1h, 2h, 3h, and 4h), stdSUVmax slope (between 1-2h,
1-3h, and 1-4h), stdSUVavg slope (between 1-2h, 1-3 h,
and 1-4h), uniformity of FDG uptake, and age showed
a statistical difference between SCC and 'T'B, while only
age showed a statistical difference between AC and T'B.
It was speculated that the difference between LLC and
T'B was not easy to distinguish between AC and T'B; the
larger the proportion of AC in benign and malignant SPL
included in relevant research data, the more difficult it
may be to differentiate.

The results of this study showed that the AUC of stdSU-
Vmax (at 1h, 2h, 3h, and 4h) and stdSUVavg (at 1h, 2h,
3h, and 4h) between SCC and T'B was more than 90%),
and the diagnostic efficiency of stdSUVavg at 4 h was the
highest, indicating that stdSUVavg has a higher value in
the differential diagnosis of SPL. This is similar to the
results of our previous research [3]. It was suggested that
the stdSUV has higher diagnostic efficiency than the
SUYV, which can be easily applied in clinical practice by
manual calculation.

Studies [15] have shown that M'TV was more valuable
among malignant pulmonary nodules that were smaller
than 2 cm, and no difference in SUVmax, M'TV, and
TLG was observed with an increase in SPN diameter
and density. In this study, M'TV showed no statistical
difference between LLC and TB but showed a gradu-
ally increasing trend from 1 to 4h. Furthermore, TLG
demonstrated a similar trend, increased gradually from

1 to 3h, and remained stable after 4h. However, a sta-
tistical difference between SCC and TB was observed
for TLG. Further, TLG is derived from the product
of MTV and SUVavg. An increase in TLG indirectly
reflects an increase in M'T'V, indicating that TLG is also
valuable in the identification of benign and malignant
tumors. Moreover, M'TV and TLG are valuable for dif-
ferentiating between benign and malignant tumors, and
they have also been applied in studies related to the
differentiation of benign and malignant bone tumors
[16]. A previous study [3] showed that SUVmax demon-
strated statistical differences in identifying benign
and malignant SPLs; however, stdSUV had a higher
value and more stable efficacy, especially stdSUVavg,
so only stdSUV was included in this study for analy-
sis. This study showed that stdSUVavg at 4h had the
highest AUC value. Therefore, stdSUVavg at four-time
points was selected to fit the DMC. A group of meta-
bolic parameters related to stdSUVavg was selected to
establish an ANN model, and its diagnostic effect was
observed.

We used stdSUVmax (at 1h, 2h, 3h, and 4h) and stdSU-
Vavg (at 1h, Z2h, 3h, and 4h) to fit the DMCs for obser-
vation and found that the DMCs of stdSUVmax (at 1h,
2h, 3h, and 4h) were significantly different between
SCC and TB, but not easily differentiated between AC
and TB. When stdSUVavg between 1-4h was used to fit
the DMCs of SCC, AC, and T'B, the differences between
SCC and T'B were more evident, and the DMC between
AC and TB were also different.

Similar studies have also been conducted on the appli-
cation of curves in the differential diagnosis of diseases;
for example, a study on the application of the CT spec-
tral HU curve in the diagnosis of early cerebral ischemia
showed that there was no significant difference in the C'T'
value, when you abserved the image with the naked eye,
between the diseased and healthy sides during early cer-
ebral ischemia. However, the spectral HU curve showed
that the ischemic side was slightly lower than the oppo-
site side [17]. In this study, there was no statistical differ-
ence in metabolic parameters between AC and TB, but
DMC showed some differences, suggesting that DMC
has good application value in the differential diagnosis
of SPL..

The comprehensive analysis of the diagnostic efficacy of
each metabolic parameter and DMC in this study showed
that a set of stdSUVavg data had a good diagnostic effi-
cacy, and the sensitivity and specificity of stdSUVavg
at 1h and stdSUVavg at 4h were relatively high. ANN
simulates the biological nervous system and has become
increasingly important in modeling and prediction, and
the prediction of complex relationships between var-
iables is impossible for other models such as logistic
regression, which is useful in clinical diagnosis, especially
cancer diagnosis [18,19].
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curve is 87.7% (c). SCC, squamous cell carcinoma; TB, tuberculosis.

Based on the above characteristics, we selected stdSUVavg
(at 1h and 4h), stdSUVavg slope between 1-4 h, uniformity of
FDG uptake, and age to establish an ANN prediction model
for SCC and 'T'B, the positive predictive value, negative pre-
dictive value, overall accuracy, and AUC were 100.0%, sug-
gesting that "*F-FDG PET/CT M'TPI has a good application
value in the differential diagnosis of SCC and 'T'B.

Although there was no statistical difference in metabolic
parameters between AC and 'T'B in this study, the curves
of stdSUVavg (at 1h, 2h, 3h, and 4h) showed a certain
difference; therefore, we tried to use the same indicators
used in the SCC and TB models to construct a predic-
tion model for AC and 'T'B. The results showed a positive
predictive value of 100.0%, a negative predictive value of
33.3%, an overall accuracy of 85.7%, and an AUC of 83.5.
To try to improve the diagnostic efficiency of the ANN
between AC and TB, we added stdSUVavg at 2h and std-
SUVavg at 3 h to the AC and 'T'B models, which was equiv-
alent to the selection of all metabolic parameters related
to stdSUVavg, and the AUC was increased to 87.7%.

"This study also has the following shortcomings: (1) as a
single-center study with a small amount of data, the results
may not represent universality, and (2) the distinction
between LLC and inflammatory pseudotumor (IP) is also a
big problem. Although we had preliminarily analyzed the
DMC of IP in a previous study [3], the current collected
cases of IP are too few (less than 10 cases), so no detailed
analysis related to it was conducted in this study, and the
identification of LLC subtypes has clinical value in guiding
clinical treatment [20-22]. Studies [23] have shown that
the SUVmax of SCC was significantly higher than that of
AC. The results suggested by the DMC in our previous
study [3] and this study are consistent with the literature
reports, and no comparison was made between SCC and
AC. In the future, we will gradually increase the number
of multicenter studies, constantly increase the sample
size, and conduct more comparative studies between dif-
ferent pathological types of SPLs to provide more refer-
ences for the accurate diagnosis of different SPLs.

In summary, for SPLs with difficult differential diagnosis,
4h time-point scanning can be performed if time permits,
and 1h conventional scanning and 4h delayed imaging can
be selected if time does not permit. The comprehensive
judgment was made by referring to the metabolic param-
eters at each time point, especially the threshold of stdSU-
Vavg and the DMC, which would be of great value for the
differentiation between SCC and T'B, and of certain help for
the differentiation between AC and TB. The establishment
of ANN prediction models would significantly improve the
differential diagnosis efficiency between LLC and 'T'B.
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Table 2 Classification table of artificial neural network

Predicted
Model Sample Observed 1/2 3 Percent correct
Model-SCC vs. T8 Training 1 12 0 100.00%
3 0 8 100.00%
Overall percent 60.00% 40.00% 100.00%
Testing 1 5 0 100.00%
3 0 6 100.00%
Overall percent 45.50% 54.50% 100.00%
Model-AC vs. TB Training 2 21 1 95.50%
3 3 8 72.70%
Overall percent 72.70% 27.30% 87.90%
Testing 2 11 0 100.00%
3 2 1 33.30%
Overall percent 92.90% 7.10% 85.70%

AC, adenocarcinomas; SCC, squamous cell carcinoma; TB, tuberculosis.

Table 3 Model summary
Model-SCC vs. TB Training

Sum of squares error 0.358
Percent incorrect predictions 0.00%
Training time 00:00.0
Testing Sum of squares error .029°
Percent incorrect predictions 0.00%
Model-AC vs. TB Training Sum of squares error 4.753
Percent incorrect predictions 12.10%
Training time 00:00.0
Testing Sum of squares error 1.616%
Percent incorrect predictions 14.30%

AC, adenocarcinomas; SCC, squamous cell carcinoma; TB, tuberculosis.
#The number of hidden units is determined by the testing data criterion: The ‘best’
number of hidden units is the one that yields the smallest error in the testing data.
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