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Objective: To compare the capability of differentiation of

small-cell lung cancer (SCLC) from non-SCLC (NSCLC)

between diffusion-weighted imaging (DWI) and short tau

inversion recovery (STIR) turbo spin-echo imaging.

Methods: The institutional review board of Kobe Uni-

versity Hospital, Kobe, Japan, approved this study, and

written informed consent was obtained from each

patient. 49 patients with NSCLC (30 males and 19

females; mean age, 66.8 years) and 7 patients with

SCLC (5 males and 2 females; mean age, 68.6 years)

enrolled and underwent DWI and STIR. To quantitatively

differentiate SCLC from NSCLC, apparent diffusion

coefficient (ADC) values on DWI and contrast ratios

(CRs) between cancer and muscle on STIR were

evaluated. ADC values and CRs were then compared

between the two cell types by Mann–Whitney’s U-tests,

and the diagnostic performances were compared by

McNemar’s test.

Results: There were significant differences of mean ADC

values (p,0.001) and mean CRs (p50.003). With

adopted threshold values, the specificity (85.7%) and

accuracy (85.7%) of DWI were higher than those of STIR

(specificity, 63.3%; p50.001 and accuracy, 66.1%;

p50.001). In addition, the accuracy of combination of

both indexes (94.6%;p50.04) could significantly improve

as compared with DWI alone.

Conclusion: DWI is more useful for the differentiation of

SCLC from NSCLC than STIR, and their combination can

significantly improve the accuracy in this setting.

Advances in knowledge: Pulmonary MRI, including DWI

and STIR, had a potential of the suggestion of the

possibility as SCLC.

Lung cancer is themost common cause of cancer-related death
among both males and females worldwide.1 Lung cancers are
divided into non-small-cell cancer (NSCLC) and small-cell
lung cancer (SCLC), and the differentiation between SCLC and
NSCLC is important in clinical practice because their thera-
peutic strategies, clinical course and prognoses are different.2 In
general, SCLC is usually determined with extensive hilar and
mediastinal lymphadenopathy,3 and these cancers are mainly
treated by chemotherapy or chemoradiotherapy.2,4

On the other hand, 5–10% of patients with SCLC were
diagnosed as having solitary pulmonary nodules.5,6 In this

situation, the assessments of distant metastases before
treatment play an important role in deciding the treatment.
At present, although there are some different reports for
patients with NSCLC regarding the assessment of distant
metastases before surgery,7–9 it is important to assess the
distant metastases of these patients with SCLC because
SCLC is known for its rapid doubling time, high growth
fraction and early development of metastatic disease.10–12

If patients with SCLC are diagnosed at Stage I or possibly
Stage II, clinicians consider their treatment as surgery and/
or neoadjuvant chemotherapy.13–15 Therefore, the differ-
entiation between SCLC and NSCLC and the suggestion of
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the possibility of SCLC may be important in routine clinical
practice. However, the differentiation of SCLC from NSCLC is
difficult on CT and positron emission tomography (PET) or
PET/CT,5,6,16 and fiberoptic bronchoscopy and percutaneous
biopsy are recommended, although their diagnostic sensitivities
range from 67% to 100%.17–19

Recently, the image quality and diagnostic capability of chest
MRI has improved because of the advancement of MR systems
and sequences, and short tau inversion recovery (STIR) turbo
spin-echo (SE) imaging and diffusion-weighted imaging (DWI)
have been reported as useful in differentiating malignant nod-
ules and lymph nodes from benign ones in several articles.20–25

Meanwhile, the utilities of chest MRI, including STIR and DWI,
have been reported,26 and, in addition, meta-analysis report for
pulmonary nodules by means of DWI have been published.27

However, to the best of our knowledge, there have been only
reports of chest DWI regarding the differentiation between
SCLC and NSCLC,22 but no major studies have reported a direct
comparison of the use of DWI and STIR in chest MRI for the
assessment of differentiation between SCLC and NSCLC. We
hypothesized that both DWI and STIR were useful MR
sequences for differentiation of SCLC from NSCLC and their
combination might improve the differentiation capabilities. The
aim of this study was to evaluate the diagnostic performances of
DWI and STIR for differentiating between SCLC and NSCLC.

METHODS AND MATERIALS
Subjects
The institutional review board of Kobe University Hospital,
Kobe, Japan, approved this study, and written informed consent
was obtained from every subject before his or her enrolment in
this study.

Between January 2006 and December 2011, 221 patients (139
males and 82 females; mean age, 65.3 years) who had been
referred to our hospital, had been radiologically and patho-
logically diagnosed as having lung cancer and were considered
to be candidates for surgical resection underwent chest MRI,
including DWI and STIR. Of these 221 patients, 7 patients (5
males and 2 females; mean age, 68.6 years; age range, 62–73 years)
were diagnosed with SCLC via pathological examinations of
surgical specimens, and these patients were enrolled in this study.
On the other hand, 60 patients with NSCLC were consecutively
selected, and patients meeting the following criterion were ex-
cluded. The criterion was the air-containing lung adenocarcinoma
(AD) based on CTappearance, because of the inability to measure
the apparent diffusion coefficient (ADC) values of lesions located
adjacent to air-containing organs because of susceptibility artefact
in these cancers.28 Finally, according to this criterion 49 patients
with NSCLC (30 males and 19 females; mean age, 66.8 years; age
range, 42–82 years) were also enrolled in this study. All MR
examinations were performed before the surgery treatment, and
all MR images were not influenced by the therapeutic effect of
radiation and/or chemotherapy. The details of these patients
are shown in Table 1, and their pathological diagnoses were as
follows: 30 ADs, 14 squamous cell carcinomas (SQs) and 5
large-cell neuroendocrine carcinomas (LCNECs). There was
no significant difference of ages and diameters between

patients with SCLC and patients with NSCLC by means of
Mann–Whitney’s U-test.

Chest MRI
Images of MR were obtained by a 1.5-T MRI machine (Gyroscan
Intera; Philips Medical Systems, Best, Netherlands) and a four-
channel sensitivity encoding body coil was used.

The sequentially re-ordered, half-Fourier, single-shot STIR SE
echo-planar imaging sequence was performed for acquisition of
DWI. The details of the sequence are as follows: free breathing
acquisition; repetition time (TR), 5000ms; echo time (TE),
70ms; inversion time (TI), 180ms; number of excitations
(NEX), 5; echo train length, 41; slice thickness, 5mm; slice gap,
1.5mm; matrix size, 963 96; reconstruction matrix, 2563 256;
and b-values, 0 and 1000 smm22. Acquisition time was 5.0min.

Yet, a centrically re-ordered, multishot, black blood STIR turbo
SE sequence was performed for acquisition of STIR. The details
of the sequence are as follows: breath holding acquisition; TR,
2–3 ,R–R.ms; effective TE (TEeff), 8ms; TI, 165ms; NEX, 2;
echo train length, 27; slice thickness, 5mm; slice gap, 1.5mm;
matrix size, 2563 256; reconstruction matrix size, 5123 512;
field of view, 320mm; and reduction factor, 4. Mean acquisition
time was 3.0min (range, 2.5–3.5min).

Pathological examinations and gold standard for
pulmonary adenocarcinomas
Each resected lung specimenwas fixed at end-inspiration volume.
Owing to correlation of radiological findings with histopatho-
logical examinations, the specimens were cut into serial 1-mm-
thick sections by referring to the axial radiological images. By
pathologists with more than 15 years’ experience, the specimens
were stained with haematoxylin–eosin and diagnosed by the same
pathologists.

Image analysis
All MR data were analysed with picture archiving and com-
munication systems (ShadeQuest; Yokogawa, Tokyo, Japan).

For quantitative assessment of DWI, the ADC values were used.
Meanwhile, the assessment of STIR was by using contrast ratios
(CRs) for each nodule or mass and the muscle. The details of
these methods are given in the following paragraphs.

Regions of interest (ROIs) were placed over each pulmonary
lesion on DWI by one chest radiologist (HK) according to the
consensus of two readers who had no knowledge of the path-
ological type of the lung cancer (HK and DT). A ROI was
placed over the nodule or mass and encompassed the entire
cross-sectional area of the nodule or mass, making it as large as
possible and excluding necrotic lesions. The mean ADC value
was then calculated using the following formula:

ADC value52 ½lnðSh=SlÞ�=ðbh 2 blÞ (1)

where Sh and Sl are the signal intensities in the ROI obtained
with two different gradient factors (bh and bl). In this study, bh
was 1000 smm22 and bl was 0 smm22.
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STIR assessment was performed based on past literature.24,25 ROIs
were placed over each pulmonary lesion and the rhomboid muscle
by the same chest radiologist (HK) based on the consensus of two
readers who lacked information on the pathological type of
lung cancer (HKandDT). A ROIwas placed over pulmonary lesions
in a similar way as with DWI, whereas the ROI placed over the
muscle was fixed at 120mm2. The CR was then acquired following
the formula:

CR5
SIpulmonary nodule ormass

SIrhomboidmuscle
(2)

where SIpulmonary nodule or mass is the lung lesion signal intensity
and SIrhomboid muscle is the muscle signal intensity.

Statistical analysis
Comparison of ADC values and CRs between SCLC
and NSCLC
The ADC values between SCLCs and NSCLCs were compared by
using Mann–Whitney’s U-test. CRs of SCLCs and NSCLCs were
also compared by same test. In addition, the ADC values and
CRs of SCLCs were compared with those of the other patho-
logical types by the Tukey honest-significance test.

Comparison of quantitatively
differentiated capability
Receiver operating characteristic (ROC) analysis was used to eval-
uate the usefulness of ADC values and CRs as markers for

distinguishing SCLCs from NSCLCs. Diagnostic capabilities, such
as sensitivity, specificity, positive predictive value, negative pre-
dictive value and accuracy, were calculated for each level by varying
the levels of indexes that signified a positive test (threshold value).29

To distinguish SCLCs from NSCLCs on DWI, sensitivity and
specificity were defined as follows: sensitivity was the percentage of
SCLCs with levels of indexes equal to or less than the given
threshold level and specificity was the percentage of NSCLCs with
levels of indexes greater than the threshold levels,29 because low
ADC values are suggestive of hypercellularity.30 On the other hand,
to distinguish SCLCs from NSCLCs on STIR, sensitivity and
specificity were defined as follows: sensitivity was the percentage of
SCLCs that had levels of indexes equal to or greater than the given
threshold level and specificity was the percentage of NSCLCs that
had levels of indexes less than the threshold levels,29 because many
pathological lesions demonstrate increases in bothT1 andT2.

23,31,32

Therefore, the addition of these two types of contrasts to the STIR
sequence produces a higher net tissue contrast.23,31,32 In the results,
lung nodules or masses with high signal intensity on STIR are
suggestive of malignant tumours, excluding necrosis and cystic
change.

The feasible threshold values of ADC values and CRs for dis-
tinguishing SCLCs from NSCLCs were tested for their diagnostic
capabilities and were compared using McNemar’s test. In ad-
dition, diagnostic capabilities were obtained by a combination of
both sequences for assessment of the utility of these sequences.

Table 1. Details of the subjects in this study

Characteristics SCLC
Non-small-cell
lung cancer

Large-cell
neuroendocrine

carcinoma

Squamous cell
carcinoma

Adenocarcinoma

Male/female 5/2 30/19 5/0 10/4 15/15

Mean age (years) 68.6 66.8 73.6 66.5 65.9

Range (years) 62–73 43–82 68–78 43–82 45–81

p5 0.46a p5 0.81b p5 0.97b p5 0.91b

Mean diameter
(mm)

35.0 34.2 38.0 33.4 33.9

Range (mm) 25–56 11–69 25–56 11–56 13–69

p5 0.34a p5 0.98a p5 0.99a p5 1.00a

Location

Right upper
lobe

2 19 3 4 12

Right middle
lobe

N/A 1 N/A N/A 1

Right lower
lobe

1 14 2 6 6

Left upper lobe 1 11 N/A 1 10

Left lower lobe 3 4 N/A 3 1

N/A, not applicable; SCLC, small-cell lung cancer.
aDifference with SCLC by using Mann–Whitney’s U-test.
bDifference with SCLC by using the Tukey honest-significance test.
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A p-value of ,0.05 was considered to indicate a statistically
significant difference for all statistical analyses. All statistical
analyses were performed in Excel 2003 (Microsoft; Redmond,
WA) and in statistical software based on Excel 2003 (StatMate III;
ATMS Co. Ltd, Tokyo, Japan).

RESULTS
Comparison with ADC values and CRs between
SCLC and NSCLC
The results of the comparison of the ADC values and CRs are
shown in Table 2. The mean ADC values of SCLCs and NSCLCs
were 0.793 1023mm2 s21 (n5 7) and 1.333 1023mm2 s21

(n5 49), respectively. The ADC values of SCLCs were signifi-
cantly lower than those of NSCLCs (p, 0.001). On the other
hand, the mean CRs of SCLC and NSCLC were 1.59 (n5 7) and
1.30 (n5 49), respectively. There were also significant differ-
ences between the CRs of SCLCs and NSCLCs (p5 0.003).

Regarding the pathological type, the ADC values of SCLC were
significantly different from those of LCNEC (p5 0.02) and AD
(p5 0.005); however, there were no significant differences be-
tween those of SCLC and SQ (p5 0.06). On the other hand, CRs
of SCLC were significantly different from those of SQ (p5 0.03)
and AD (p5 0.004); yet, there were no significant differences
between those of SCLC and LCNEC (p5 0.92).

Comparison of quantitatively
differentiated capability
Two-dimensional scattergram of ADC values and CRs of
SCLCs and NSCLCs, including LCNEC, SQ and AD, are shown
in Figure 1. Based on the results of the ROC-based positive test
that quantitatively distinguished SCLCs from NSCLCs, the
feasible threshold values of qualitatively assessed DWI and
STIR were determined to be 0.953 1023mm2 s21 and 1.40,
respectively. The threshold values for distinguishing SCLCs

from NSCLCs were then adopted; the diagnostic capabilities
are shown in Table 3. The specificity [85.7% (42/49)] and
accuracy [85.7% (48/56)] of DWI were significantly higher
than those of STIR [specificity, 63.3% (31/49) and accuracy,
66.1% (37/56)].

When these threshold values were adopted, the accuracy of the
combination of both sequences was significantly higher than
that of only DWI [accuracy, 94.6% (53/56)].

Representative cases are shown in Figures 2–5.

DISCUSSION
In this study, we assessed the diagnostic capability of differen-
tiating SCLC from NSCLC. The result was that the diagnostic
capability of DWI was higher than that of STIR on the assess-
ment of quantitative differentiation between SCLC and NSCLC.
In addition, the combination of these two sequences increased
diagnostic capability, and the specificity and accuracy were

Table 2. Comparison of apparent diffusion coefficient (ADC) values and contrast ratios (CRs)

Parameters SCLC
Non-small-cell
lung cancer

Large-cell
neuroendocrine

carcinoma

Squamous cell
carcinoma

Adenocarcinoma

Number 7 49 5 14 30

Mean diameter (mm) 35.0 34.2 38.0 33.4 33.9

Mean ADC values6 SD
(31023) (mm2 s21)

0.796
0.30

1.33a6 0.38 1.46a6 0.53 1.246 0.40 1.35a6 0.36

Range (mm2 s21) 0.39–1.35 0.47–2.23 0.85–2.07 0.61–2.23 0.47–2.00

Difference with SCLC p, 0.001b p5 0.020c p5 0.060c p5 0.005c

Mean CR6 SD
1.596
0.21

1.30a6 0.23 1.516 0.11 1.30a6 0.16 1.26a6 0.25

Range 1.30–1.92 0.80–1.69 1.38–1.63 0.92–1.49 0.80–1.69

Difference with SCLC p5 0.003b p5 0.920c p5 0.030c p5 0.004c

ADC, apparent diffusion coefficient; CR, contrast ratio; SCLC, small-cell lung cancer; SD, standard deviation.
aSignificant difference with SCLC.
bDifference with SCLC by using Mann–Whitney’s U-test.
cDifference with SCLC by using the Tukey honest-significance test.

Figure 1. Two-dimensional scattergram of apparent diffusion

coefficient (ADC) values and contrast ratios (CRs) of small-cell

lung cancers (SCLCs) and non-SCLCs. AD, adenocarcinoma;

LCNEC, large-cell neuroendocrine carcinoma; SQ, squamous

cell carcinoma.
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remarkably high. These facts indicate that chest MRI, particu-
larly the DWI, could provide additional information in rou-
tine clinical practice.

Regarding the comparison of SCLC and NSCLC ADC values,
SCLC ADC values were significantly lower than those of NSCLC.
This may be explained by the fact that the tumour cellularity of
SCLC seemed to be relatively high because tumour cellularity is an
important factor influencing ADC values in viable tumour tis-
sue.30 The ADC value is estimated to be lower in viable tumour
tissue with densely packed, diffusion-hindering obstacles than
that in tissue with less densely packed obstacles.30 In fact, Suga-
hara et al33 have reported that the ADC value of gliomas correlates
significantly with tumour cellularity and that ADC values of high-
grade gliomas are significantly lower than those of low-grade
gliomas. Yet, Guo et al34 have revealed that tumour cellularity has
a significant influence on ADC values obtained in both benign
and malignant breast tumours. Considering these findings, our
results were compatible with these studies, and ADC values might
reflect the characteristics of lung tumours.

However, some reports have different results concerning ADC
values of lung cancers. One study reported that the differentiation
capabilities of pathological subtype classifications of pulmonary
ADs using ADC values were low.25 Generally, avoiding suscepti-
bility artefacts on DWI of lung cancers is difficult. Wang et al28

reported that air-containing areas within lung cancers could be
considered to influence the measurement of ADC values because
of inhomogeneities of the magnetic field; they were unable to

measure the ADC values of lesions located adjacent to air-
containing organs because of susceptibility artefacts. Considering
these findings, as written in the report by Koyama et al,25 there is
a limit to subtype classification, including AD in situ. However,
the measurement of ADC values was actually higher, because the
subjects did not have an air-containing nodule or mass in their
CTs in this study.

Matoba et al20 reported that a significant negative linear corre-
lation was found between tumour cellularity and the mean ADC
value. However, themean ADC value of SCLC tended to be higher
than that of SQ and large-cell carcinoma in their study, and the
mean ADC value was 2.093 10236 0.3mm2 s21. They suspected
that the higher ADC values of SCLC were owing to the degree of
necrosis and/or microstructural change.20 On the other hand, the
ADC values of SCLC were low in other reports, and the ADC
values were 1.063 10236 0.20mm2 s21.22 While the ADC value
was 0.793 10236 0.30mm2 s21 in our study. Presuming the
reason for the varying results is difficult; however, the setting of
the b-value and the subject might have been factors. ADC values
tended to be higher when low b-values were used because ADC
values are greatly influenced by tissue perfusion and T2 time.20 In
our study, because high b-values (1000 smm22) were used, the
ADC values of SCLC might be lower than those found in the
previous report.20,21 Regarding the subject problem, all subjects
were enrolled based on diagnosis by surgical and pathological
examinations in our study, and the selection of the subjects might
have influenced the results. However, the presumption of the
difference was not enough, and the patient population was

Table 3. Different capabilities of quantitatively distinguishing small-cell lung cancer from non-small-cell lung cancer

Procedure
Feasible threshold

value
Sensitivity

(%)
Specificity

(%)

Positive
predicting
value (%)

Negative
predicting
value (%)

Accuracy
(%)

STIR 1.40 85.7 (6/7) 63.3 (31/49) 25.0 (6/24) 96.9 (31/32) 66.1 (37/56)

DWI 0.95 85.7 (6/7) 85.7a (42/49) 46.2 (6/13) 97.7 (42/43) 85.7a (48/56)

DWI 1
STIR

0.95 (ADC3 1023mm2 s21),
1.40 (contrast ratio)

85.7 (6/7) 95.9a (47/49) 75.0 (6/8) 97.9 (47/48) 94.6a,b (53/56)

ADC, apparent diffusion coefficient; DWI, diffusion-weighted imaging; STIR, short tau inversion recovery.
aSignificant difference with STIR.
bSignificant difference with DWI.

Figure 2. A 64-year-old male patient with small-cell lung cancer (SCLC) in the right upper lobe. (a) Thin-section CT shows a cancer

with a diameter of 26mm in the right upper lobe. (b) Diffusion-weighted imaging (DWI) shows remarkably high signal intensity. The

apparent diffusion coefficient value for the cancer is 0.943 1023mm2s21. The quantitative assessment of DWI identified this case as

SCLC. (c) Short tau inversion recovery (STIR) also shows a remarkable high intensity. The contrast ratio for the cancer is 1.47.

Quantitative assessment of STIR identified this case as SCLC.
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relatively small. Therefore, further studies are needed to de-
termine the factors influencing the ADC values of lung cancers.

STIR had a lower potential than that of DWI on the assessment
of the difference between SCLC and NSCLC. Generally, many
pathological lesions demonstrate an increase in both T1 and T2;
the addition of these two types of contrasts to the STIR sequence
produces a higher net tissue contrast.23,31,32 In addition, one
study reported that the differentiation capabilities of patho-
logical subtype classification of pulmonary ADs by STIR were
higher than those of DWI.25 STIR seemed to be limited in its
ability to reflect tumour cellularity of a solid nodule or mass in
comparison with DWI on the assessment of differentiation be-
tween SCLC and NSCLC. However, STIR is also an important
sequence in clinical practice, just as DWI is;23,24 in fact, the
combination of DWI and STIR had a remarkably high diagnostic
capability for the purposes of this study.

In this study, the combination of DWI and STIR increased di-
agnostic capability, and the diagnostic capabilities were re-
markably high. These facts indicate that DWI and STIR provide
additional information in routine clinical practice. For example,
before biopsy and/or when adequate material has not been
obtained for tissue diagnosis by means of fiberoptic bronchos-
copy and percutaneous biopsy, radiologists can suggest the

possibilities of SCLC. This might lead to better management for
patients.

Our study has some limitations. First, the patient population was
relatively small, and the patient selection was biased because the
entry criteria were based on a surgical and pathological diagnosis
of SCLC. Patients diagnosed with SCLC usually exhibited ex-
tensive hilar and mediastinal lymphadenopathy and distant
metastases. Therefore, the SCLC patient population with solitary
pulmonary nodules was relatively small. However, further
studies involving a larger number of patients without potential
selection bias should be performed. In addition, because this
study was performed for a single centre cohort, multicentre
studies will be needed in the near future.

Second, avoiding susceptibility artefacts on DWI of lung cancers
is difficult, and the merit of ADC values is different according to
the choice of b factors because they are influenced by tissue
perfusion and T2 time.20 Although in this study two b factors
were used as in previous reports,20,22,25 it may be desirable for
accurate ADC measurement that one of the b-values is not 0 and
that multiple b factors are used in the acquisition of DWI.35–37

In addition, although we chose the mean ADC value in this
study, a minimal ADC value was chosen in some previous
reports because the value within the entire tumour might not

Figure 3. A 75-year-old male patient with large-cell neuroendocrine carcinoma in the right upper lobe. (a) Thin-section CT shows

a cancer with a diameter of 38mm in the right upper lobe. (b) Diffusion-weighted imaging (DWI) shows slightly high signal intensity.

The apparent diffusion coefficient value for the cancer is 2.073 1023mm2s21. Quantitative assessment of DWI identified this case as

non-small-cell lung cancer. (c) Short tau inversion recovery (STIR) also shows remarkable high intensity. The contrast ratio for the

cancer is 1.46. This is a false-positive case on the quantitative assessment of STIR.

Figure 4. A 54-year-old male patient with squamous cell carcinoma in the right upper lobe. (a) Thin-section CT shows a cancer with

a diameter of 26mm in the right upper lobe. (b) Diffusion-weighted imaging (DWI) shows high signal intensity. The apparent

diffusion coefficient value for the cancer is 1.073 1023mm2s21. Quantitative assessment of DWI identified this case as non-small-cell

lung cancer. (c) Short tau inversion recovery (STIR) also shows remarkable high intensity. The contrast ratio for the cancer is 1.48.

This is a false-positive case on the quantitative assessment of STIR.
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characterize the tumour because of its heterogeneity.38 Results
might differ when these problems are solved.

Third, an analysis of the tumour cellularity was not performed in
this study. Generally, ADC tumour cellularity is an important
factor influencing the ADC values of viable tumour tissue.30 Al-
though tumour cellularity of SCLC seemed to be relatively high,
the resultmight not be strictly accurate.Meanwhile, someNSCLCs
had high tumour cellularity according to the degree of tumour
differentiation. In fact, the ADC values of NSCLC were broad in
this study. Therefore, analysis should be performed in the future.

In conclusion, DWI and ADC values had high diagnostic
capabilities on the quantitative assessment of differentiation
between SCLC and NSCLC in comparison with STIR and CRs.
Yet, the combination of ADC values and CRs increased di-
agnostic capability. DWI is a sensitive sequence for the

differentiation of SCLC from NSCLC, and the combination of
DWI and STIR served as a reliable diagnostic indicator for this
purpose.
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