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ABSTRACT
Objective: The objective of this study was to determine the metastasis status nonin-
vasively by PET radiomic analysis of mediastinal and hilar lymph nodes (LN) detected 
by Fluor-18-fluorodeoxyglucose positron emission tomography/computed tomogra-
phy (18F-FDG PET/CT) in patients with lung and extrathoracic malignancies.
Material and Methods: Images of 79 patients with mediastinal lymphadenopathy with 
lung and/or extrathoracic malignancy, who had undergone 18F-FDG PET/CT imaging 
between January 2015 and July 2022, were evaluated using LIFEx software. The vol-
ume of interest (VOI) of the LNs was generated and volumetric and textural features 
were obtained from this VOI. Predictive analysis of benign and malign LNs was per-
formed with these parameters.
Results: Significant differences were obtained between benign and malignant 
groups in all standard uptake value parameters, metabolic tumor volume (MTV), 2 
shapes, and 28 tissue feature parameters. When SHAPEsphericity, GLCMenergy, 
and MTV were evaluated by multivariate analysis, SHAPEsphericity and GLCMen-
ergy were obtained as the best features to distinguish benign and malignant groups 
(p<0.001, OR: 1920.061, 43.425–84895.821, 95% CI and p=0.009, OR: 0.001, 
0.000–0.188, 95% CI). The sensitivity and specificity values of the model created 
with these two features in distinguishing the benign group were calculated as 90.1% 
and 56.8%, respectively (AUC: 0.742). There was a significant difference between 
the groups with extrapulmonary malignancy metastasis and benign ones in two 
shapes and one tissue analysis.
Conclusion: We think that the use of PET radiomic data will contribute to mediastinal 
and hilar LN staging in extrathoracic and/or lung cancer.
Keywords: 18F-FDG PET/CT, extrathoracic malignancy, lung cancer, texture analysis.
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INTRODUCTION
Mediastinal lymph node (LN) enlargement has many causes, in-
cluding infectious, malignant, and inflammatory conditions.[1] Medi-
astinal lymphadenopathy is a common finding in patients with lung 
or extrathoracic malignancies. The presence of mediastinal lym-
phadenopathies has an important role in staging the disease, plan-
ning the treatment, and evaluating the prognosis. In patients with 
malignancy, mediastinal or hilar LN enlargement may also be due 
to tuberculosis, granulomatous inflammation, and reactive changes, 
apart from malignant causes.[2,3]

Positron emission tomography/computed tomography (PET/
CT) is very important for the evaluation of mediastinal or hilar le-
sions and appropriate treatment planning in patients with non-s-
mall cell lung cancer (NSCLC). However, the distinction between 
malignant and benign lesions cannot be made precisely with this 
method. The positive predictive value in the evaluation of LN in-
volvement with PET/CT has been accepted at a rate ranging from 
32.3% to 89%.[4–6] FDG-PET/CT is a method that helps guide in-
vasive staging methods such as endobronchial ultrasound-guided 
transbronchial needle aspiration/biopsy (EBUS-TBNA) and consti-
tutes the first step of this study. Mediastinal LN metastasis is also 
seen in extrathoracic malignancies, and PET/CT is used to detect 
metastases. In a study evaluating the role of EBUS imaging and 
PET/CT scanning, the most common extrathoracic carcinomas that 
metastasize to the mediastinum were colorectal, breast, stomach, 
head and neck, and urogenital carcinomas.[7]

PET/CT-based radiomic analysis is a branch of research that 
expresses quantitative data obtained from medical imaging and an-
alyzed by mathematical methods. Predictive models developed with 
radiomic data can play a role in oncological diagnosis and treatment 
guidance, thus can support personalized treatment. In texture anal-
ysis, data are obtained according to the gray level densities of the 
voxels in the image and the distribution of these densities. Quantitative 
radiomic approach obtained from 18F-FDG PET/CT images has taken 
its place in research as a non-invasive method for determining tumor 
phenotype. Several studies have suggested that tissue analysis has 
predictive value in diagnostic imaging in different types of cancer.[8–11]

There are studies, in which mediastinal LNs were evaluated 
with PET radiomic analysis in benign and lung malignant groups.
[12,13] However, to the best of our knowledge, there is no study eval-
uating mediastinal LN metastases of extrathoracic malignancies by 
radiomic analysis. Therefore, in this study, it was aimed to non-in-
vasively determine the metastasis status by PET radiomic analysis 
of mediastinal and/or hilar LNs detected by PET/CT in patients with 
lung and/or extrathoracic malignancies.

MATERIAL AND METHODS
Patient Selection

The files of patients who were diagnosed with lung and/or extratho-
racic malignancies in our hospital and who underwent 18F-FDG PET/
CT imaging between January 2015 and July 2022 were retrospec-
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ÖZ
Amaç: Çalışmanın amacı, akciğer ve ekstratorasik malignitesi olan hastalarda, 
flor-18-florodeoksi glukoz pozitron emisyon tomografisi/bilgisayarlı tomografi (18F-FDG 
PET/BT) tarafından saptanan mediastinal ve hiler lenf nodlarının PET radyomik analizi 
ile noninvaziv olarak metastaz durumunu belirlemektir.
Gereç ve Yöntemler: Ocak 2015-Temmuz 2022 tarihleri arasında akciğer veya ekstra-
torasik malignitesi tespit edilen mediastinal lenfadenopatisi olan, 18F-FDG PET/BT gö-
rüntülemesi yapılan 79 hastalanın görüntüleri LIFEx yazılımı kullanılarak değerlendirildi. 
Lenf nodlarının ilgi hacmi (VOI) oluşturuldu ve bu VOI’dan hacimsel ve dokusal özellikler 
elde edildi. Bu parametreler ile lenf nodlarının malign-benign tahmin analizi yapıldı.
Bulgular: Benign ve malign gruplar arasında tüm standart alım değeri (SUV) para-
metrelerinde, metabolik tümör hacmi (MTV)’de, iki şekil, 28 doku özelliği parametre-
sinde anlamlı farklılıklar elde edildi. SHAPEsphericity, GLCMenergy ve MTV, çok de-
ğişkenli analizle değerlendirildiğinde, SHAPEsphericity ve GLCMenergy, benign ve 
malign grupları ayırmada en iyi özellikler olarak elde edildi (p<0,001, OR: 1920,061, 
43,425–84895,821, %95 CI ve p=0,009, OR: 0,001, 0,000–0,188, %95 CI). Bu iki özel-
likle oluşturulan modelin benign grubu ayırt etmedeki duyarlılık ve özgüllük değerleri 
sırasıyla %90,1 ve %56,8 olarak hesaplandı (AUC: 0,742). Akciğer dışı malignite me-
tastazı olan ve benign saptanan gruplar arasında iki şekil, bir doku analizi özelliğinde 
anlamlı farklılık saptandı. 
Sonuç: PET radyomik verilerin kullanımının, ekstratorasik ve/veya akciğer kanserinde 
mediastinal ve hiler lenf nodu evrelemesi için katkı sağlayacağını düşünmekteyiz.
Anahtar kelimeler: Flor-18-florodeoksi glukoz, ekstratorasik malignite, akciğer kan-
seri, doku analizi.
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tively analyzed. The inclusion criteria of the patients were as follows: 
(1). Histopathological diagnosis of extrathoracic or lung malignancy, 
(2). those with endobronchial ultrasound-guided transbronchial nee-
dle aspirate (EBUS-TBNA) biopsy data of mediastinal and/or hilar 
lymphadenopathies, (3). time between PET/CT scan and EBUS-
TBNA being <3 weeks, and (4). segmented area being over 64 voxels. 
The exclusion criteria were as follows: (1). Poor quality images (poor 
images due to noise, respiratory artifacts or other motion artifacts, and 
missing PET images or CT images), (2). LN involvement below me-
diastinal background activity, (3). PET/CT images of LNs with indis-
tinguishable borders from the primary mass lesion, and (4). LNs with 
a short axis diameter below 5 mm. LNs with a pathology of reactive 
and granulomatous were included in the “benign” group, and those 
with metastatic disease were included in the “malignant” group. In the 
study, mediastinal lymphadenopathies of colon, ovarian, and stomach 
cancers, which are extrathorasic malignancies, were evaluated.

In our study, permission was obtained from our Institutional Ethics 
Committee for the use of patient data for publication in accordance 
with the local clinical practice guidelines and applicable legislation 
(Approval number: 2022/42-46).

PET/CT Protocol

Imaging was performed in a Philips Gemini TF 16-slice combined 
PET/CT scanner, with the same scanner used for all patients. Follow-
ing a minimum of 6 h of fasting (blood glucose concentrations <150 
ng/dl), 8–15 mCi 18F-FDG (2.5 MBq/kg body weight) was adminis-
tered intravenously in accordance with European Nuclear Medicine 
Association guidelines version 2.0.[14] The time between intravenous 
injection and scans was 60±5 min. First, CT images (140 kV, 100 
mAs, 5 mm sections) were obtained without using contrast. PET im-
ages were then acquired through whole-body scanning from the skull 
apex to the proximal thigh, using 1.5 min of emission scanning per 
bed position and 9 or 10 bed positions (Philips Gemini TF; Philips). 
Attenuation correction was performed with obtained CT images. The 
voxel size was 4×4×4 mm. Images were reconstructed with row ac-
tion maximum likelihood algorithm.

18F-FDG PET/CT Texture Analysis

The images of the patients were evaluated using the semi-automatic 
LIFEx (LIFEx, Orsay, France) software.[15] PET/CT image of the pa-
tient in DICOM format was transferred to the software. The relevant 
region of the target lesion was evaluated semi-automatically by a 
nuclear medicine physician with 10 years of PET/CT experience us-
ing a 41% maximum standardized uptake value (SUVmax) threshold 
value in 18F-FDG PET/CT hybrid images (Fig. 1). Conventional SUV 
parameters, volumetric, histogram, and shape parameters were ob-
tained. In further textural analysis, gray-level co-occurrence matrix 
(GLCM), gray-level run length matrix (GLRLM), neighborhood gray-
level different matrix (NGLDM), and gray-level zone length matrix pa-
rameters were measured. These features are summarized in Table 1.

Statistical Analysis

The Statistical Package for the Social Sciences (SPSS) v. 22.0 
was used for the statistical analysis. p value of <0.05 was con-
sidered significant. Normally distributed data were presented as 

mean±standard deviation, and non-normal distributed data were 
given as median (range). The correlation between features was 
evaluated by Spearman correlation analysis. The differences be-
tween age, SUV, volumetric and texture analysis parameters be-
tween two groups were analyzed by the Mann-Whitney U-test. 
The relationship between categorical variables was evaluated by 
Chi-square or Fisher exact tests. The features with a correlation 
coefficient of less than 0.6 were analyzed with logistic regression; 
the others were not included in the further analysis. A model was 
created with radiomic features. The model performance was eval-
uated by area under curve (AUC) obtained from the receiver oper-
ating characteristic analysis. The sensitivity and specificity values 
of the models were calculated.

RESULTS
Of 79 patients with lung and/or extrathoracic malignancies, 30 (38%) 
were female, 49 (62%) were male, and the mean age was 63±12 
years. One hundred and seventy-five lymphadenopathies were de-
tected in these patients. Twenty-seven (15.4%) LNs were concluded 
as extrapulmonary malignancy metastases, 47 (26.9%) LNs as lung 
ca metastases, 57 (32.6%) LNs as granulomatous pathologies, and 
44 (25.1%) LNs as reactive changes. While there were 101 LNs in 
the benign group, 74 LNs were found to be metastatic.

There was no relationship between benign and malignant groups 
and gender (p=0.788). There was no significant difference in patient 
ages between the benign and malignant groups (p=0.320).

Significant differences were obtained between benign and malig-
nant groups in all SUV parameters, metabolic tumor volume (MTV), 
two shapes, and 28 tissue feature parameters. When the correlations 
of these parameters with each other were analyzed, it was seen that 
the correlation coefficients of SHAPEsphericity, GLCMenergy, and 
MTV were below 0.6.

When SHAPEsphericity, GLCMenergy, and MTV were evaluated 
by multivariate analysis, SHAPEsphericity and GLCMenergy were 
obtained as the best features for discriminating benign from malig-
nant groups (p<0.001, OR: 1920.061, 43.425–84895.821, 95% CI 
and p=0.009, OR: 0.001), 0.000–0.188, 95% CI). The sensitivity and 
specificity values of the model created with these two features in dis-
tinguishing the benign group were calculated as 90.1% and 56.8%, 
respectively (AUC: 0.742) (Table 2).

Figure 1: (a) Segmentation (with pink color), (b) PET/CT fusion image of 
the mediastinal lymph node in the 18F-FDG PET/CT with LIFEx software.
18F-FDG PET/CT: Fluor-18-fluorodeoxyglucose positron emission tomography/
computed tomography.
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A significant difference was found between the groups with ex-
trapulmonary malignancy metastasis (n=27) and benign groups in 
terms of two shapes and one tissue analysis. The correlation co-
efficients of SHAPEsphericity and GLCMcorrelation features were 
below 0.6 (Table 3).

Significant differences were found between the malignant (n=75) 
and granulomatous (n=56) groups in SUVstd, MTV, two shapes, and 
four tissue characteristic parameters (Table 4).

The correlation matrix of significant and non-significant radiomic 
features is shown in Figure 2.

Index	 Matrix	 Parameter

Conventional indices		  SUVmin, SUVmean, and SUVmax, SUVpeak and SUVStd

Volumetric indices		  MTV and TLG
Radiomic Texture features	 GLCM	 Homogeneity, energy, contrast, correlation, entropy, and dissimilarity
		  NGLDM	 Coarseness, contrast, and busyness
		  GLRLM	 SRE, LRE, LGRE, HGRE, SRLGE, SRHGE, LRLGE, LRHGE, GLNU, RLNU, and RP
		  GLZLM	 SZE, LZE, LGZE, HGZE, SZLGE, SZHGE, LZLGE, LZHGE, GLNU, ZLNU, and ZP
Shape features		  Sphericity, surface, and compacity

SUV: Standard uptake value, MTV: Metabolic tumor volume, TLG: Total lesion glycolysis, GLCM: Gray-level co-occurrence matrix, NGLDM: Neighborhood 
gray-level diferent matrix, GLRLM: Gray-level run-length matrix, GLZLM: Graylevel zone-length matrix, SRE: Short-run emphasis, LRE: Long-run emphasis, 
LGRE: Low gray-level run emphasis, HGRE: High gray-level run emphasis, SRLGE: Short-run low gray-level emphasis, SRGHE: Short-run high gray-level 
emphasis, LRLGE: Long-run row gray-level emphasis, LRHGE: Long-run high gray-level emphasis, GLNU: Gray-level non-uniformity, RLNU: Run-length 
non-uniformity, RP: Run percentage, SZE: Short-zone emphasis, LZE: Long-zone emphasis, LGZE: Low gray-level zone emphasis, HGZE: High gray-level 
zone emphasis, SZLGE: Short-zone low gray-level emphasis, SZHGE: Short-zone high gray-level emphasis, LZLGE: Long-zone low gray-level emphasis, 
LZHGE: long-zone high gray-level emphasis, ZLNU: Zone-length non-uniformity, ZP: Zone percentage.

Table 1: Definition of parameters evaluated including conventional and advanced metabolic indices, shape features, and ra-
diomic texture features

Feature	 p	 AUC	 CI 95%

SUVmin	 0.001	 0.641	 0.558–0.723
SUVmean	 0.001	 0.646	 0.564–0.728
SUVstd	 0.001	 0.649	 0.567–0.731
SUVmax	 0.001	 0.641	 0.559–0.724
SUVpeak	 0.001	 0.648	 0.566–0.729
TLG	 0.697	 –	 –
MTV	 0.021	 0.603	 0.518–0.687
SHAPEsphericity	 <0.001	 0.704	 0.625–0.783
SHAPEsurface	 0.002	 0.638	 0.555–0.721
SHAPEcompacity	 0.497	 –	 –
GLCMhomogeneity	 <0.001	 0.659	 0.577–0.740
GLCMenergy	 <0.001	 0.671	 0.591–0.752
GLCMcontrast	 0.001	 0.648	 0.565–0.730
GLCMcorrelation	 0.365	 –	 –
GLCMentropylog10	 <0.001	 0.669	 0.589–0.749
GLCMdissimilarity	 <0.001	 0.651	 0.569–0.732
GLRLM SRE	 0.002	 0.637	 0.555–0.720
GLRLM LRE	 0.001	 0.642	 0.560–0.724
GLRLM LGRE	 0.001	 0.644	 0.561–0.726
GLRLM HGRE	 0.001	 0.646	 0.564–0.728

Table 2: Analysis of SUV, volumetric, and tissue properties between malignant and benign groups

Feature	 p	 AUC	 CI 95%

GLRLM SRLGE	 0.001	 0.643	 0.561–0.726
GLRLM SRHGE	 0.001	 0.644	 0.562–0.726
GLRLM LRLGE	 0.001	 0.645	 0.563–0.728
GLRLM LRHGE	 0.001	 0.644	 0.562–0.726
GLRLM GLNU	 0.001	 0.652	 0.571–0.734
GLRLM RLNU	 0.765	 –	 –
GLRLM RP	 0.002	 0.638	 0.555–0.720
NGLDMcoarseness	 0.030	 0.596	 0.512–0.681
NGLDMcontrast	 0.002	 0.640	 0.557–0.722
NGLDMbusyness	 <0.001	 0.656	 0.575–0.737
GLZLM SZE	 0.041	 0.591	 0.504–0.677
GLZLM LZE	 0.002	 0.638	 0.556–0.720
GLZLM LGZE	 0.003	 0.630	 0.546–0.715
GLZLM HGZE	 0.003	 0.631	 0.547–0.715
GLZLM SZLGE	 0.022	 0.601	 0.517–0.686
GLZLM SZHGE	 0.009	 0.616	 0.531–0.701
GLZLM LZLGE	 0.001	 0.641	 0.559–0.724
GLZLM LZHGE	 0.039	 0.592	 0.508–0.675
GLZLM GLNU	 0.392	 –	 –
GLZLM ZLNU	 0.010	 0.614	 0.530–0.697
GLZLM ZP	 0.003	 0.633	 0.550–0.715

AUC: Area under curve, CI: Confidence interval.
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DISCUSSION
In our study, we investigated that the role of metabolic, volumetric, 
and textural features obtained from 18F-FDG PET/CT images in pre-
dicting the discrimination of malignant from benign mediastinal LNs. 
In this direction, we have shown that PET/CT imaging and tissue 
analysis parameters can contribute to benign-malignant discrimina-
tion without the need for invasive procedures under necessary con-
ditions. Among the benign and malignant groups, SHAPEsphericity 
and GLCMenergy were obtained as the best features in distinguish-
ing the benign and malignant groups. The sensitivity and specificity 
values of the model created with these two features in distinguishing 
the benign group were calculated as 90.1% and 56.8%, respectively 
(AUC: 0.742). We think that it may be effective in determining the 
status of the mediastinal LN and the treatment management of the 
patients in extrathoracic and lung malignancies.

False positivity of mediastinal LNs is common in functional 
imaging with 18F-FDG PET/CT. Because this modality is consid-
ered positive due to infection, inflammation, or inflammation due to 
granulomatous diseases.[16–18] The mechanism of high FDG uptake 
in benign mediastinal LNs is glucose transporter-1 overexpression 
associated with lymphoid follicular hyperplasia and histiocyte infil-
tration.[19] Benign mediastinal LNs might appear as a false-positive 
finding on PET imaging, and lower FDG uptake may be metastatic 
and increase the risk of misdiagnosis. Therefore, distinction be-
tween malignant and benign extrathoracic and lung malignancies 
in mediastinal LNs is of utmost importance in accurate diagnosis 
and staging, treatment planning, detection of recurrences, and de-
termination of prognosis.

Kandemir et al.[20] determined the cutoff value for SUVmax as 
6.3 in distinguishing the presence of LN metastasis in 31 patients 
with lung and extrathoracic malignancies and reported the sensi-
tivity and specificity at this cutoff value as 70.6% and 83.3%, re-
spectively. Lee et al.[21] determined the cutoff as 5.3 for SUVmax in 
detecting LN metastasis in 110 patients with NSCLC and found 
the sensitivity to be 81% and the specificity to be 98%. However, 
in these studies, SUVmax parameter obtained from a single voxel 
was used. The intensity of FDG uptake may differ both in differ-
ent tumor types and subtypes. For example, Cuaron et al.[22] found 
that squamous cell carcinomas showed more FDG uptake than 
adenocarcinomas and reported that different subtypes differed in 
terms of 18F-FDG uptake. This finding is mainly attributed to dif-
ferences in the expression of the glucose transporter.[23] Flechsig 
et al.[24] also could not confirm mediastinal and hilar LN metas-
tases, according to the level of FDG uptake in LN metastases. 

Therefore, going beyond maximum SUV use and evaluating the 
entire lesion will give more accurate results. On the other hand, 
we wanted to investigate the contribution of radiomic analysis, 

Feature	 p	 AUC	 CI 95%

SHAPEsphericity	 <0.001	 0.784	 0.693–0.874
SHAPEsurface	 0.003	 0.688	 0.577–0.798
GLCMcorrelation	 0.047	 0.625	 0.508–0.742

AUC: Area under curve, CI: Confidence interval. GLCM: Gray-level co-
occurrence matrix.

Table 3: Extrathoracic metastatic and benign lymph nodes 
analysis

Table 4: SUV, volumetric, and tissue characteristics analysis 
of malignant and granulomatous lymph nodes

Feature	 p	 AUC	 CI 95%

SUVmin	 0.076	 –	 –
SUVmean	 0.069	 –	 –
SUVstd	 0.040	 0.605	 0.506–0.704
SUVmax	 0.073	 –	 –
SUVpeak	 0.060	 –	 –
TLG	 0.114	 –	 –
MTV	 0.006	 0.640	 0.543–0.738
SHAPEsphericity	 <0.001	 0.752	 0.669–0.835
SHAPEsurface	 <0.001	 0.680	 0.586–0.774
SHAPEcompacity	 0.642	 –	 –
GLCMhomogeneity	 0.112	 –	 –
GLCMenergy	 0.073	 –	 –
GLCMcontrast	 0.079	 –	 –
GLCMcorrelation	 0.232	 –	 –
GLCMentropylog10	 0.076	 –	 –
GLCMdissimilarity	 0.097	 –	 –
GLRLM SRE	 0.255	 –	 –
GLRLM LRE	 0.216	 –	 –
GLRLM LGRE	 0.075	 –	 –
GLRLM HGRE	 0.063	 –	 –
GLRLM SRLGE	 0.072	 –	 –
GLRLM SRHGE	 0.065	 –	 –
GLRLM LRLGE	 0.068	 –	 –
GLRLM LRHGE	 0.057	 –	 –
GLRLM GLNU	 0.006	 0.642	 0.545–0.739
GLRLM RLNU	 0.024	 –	 –
GLRLM RP	 0.263	 –	 –
NGLDMcoarseness	 0.003	 0.654	 0.559–0.750
NGLDMcontrast	 0.104	 –	 –
NGLDMbusyness	 0.005	 0.643	 0.546–0.740
GLZLM SZE	 0.560	 –	 –
GLZLM LZE	 0.141	 –	 –
GLZLM LGZE	 0.058	 –	 –
GLZLM HGZE	 0.061	 –	 –
GLZLM SZLGE	 0.011	 0.631	 0.534–0.728
GLZLM SZHGE	 0.161	 –	 –
GLZLM LZLGE	 0.101	 –	 –
GLZLM LZHGE	 0.484	 –	 –
GLZLM GLNU	 0.083	 –	 –
GLZLM ZLNU	 0.655	 –	 –
GLZLM ZP	 0.219	 –	 –

AUC: Area under curve, CI: Confidence interval.
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which has been developing in recent years and enables non-in-
vasive evaluation of the heterogeneity of the lesion from imaging 
modalities, in detecting LN metastasis, and our results gave rise 
to the thoughts that evaluating the heterogeneity of LNs may have 
an important place in predicting the presence of metastasis. In our 
study, SHAPEsphericity and GLCMenergy were obtained as the 
best features in separating benign and malignant groups. These 
tissue features represent the heterogeneity and homogeneity of 
the LNs. There are several studies in the literature using radiomic 
analysis to detect metastatic LNs in patients with lung cancer. In 
the study of Hoshino et al.[25] GLRLM_GLNU, GLRLM_RLNU, and 
NGLDM_Coarseness were found to differ between true and false 
positives of the LNM groups; this showed that metastatic LNs in 
patients with esophageal cancer showed higher tissue hetero-
geneity than non-metastatic LNs. Ouyang et al.[13] also detected 
significant differences in DISCRETIZED_HISTO_ExcessKurtosis, 
GLRLM_GLNU, GLRLM_RLNU, and NGLDM_Coarseness fea-
tures in detecting metastatic LNs in lung cancers. In addition to 
these studies, we included patients with extrathoracic malignan-
cies in our study so that we could evaluate metastatic LNs in the 
mediastinal region as a large group.

In our study, we noticed that SHAPEsphericity was the most suc-
cessful feature in the discrimination of benign from malignant, ma-
lignant from granulomatous LN, and extrathoracic metastasis from 
benign LN. Benign LNs were more spherical than malignant LNs, 
and asphericity was more prominent in malignant LNs. The aspheric 
appearance of the lesion is an indicator of heterogeneity and is an 
important parameter in both diagnosis and prognosis prediction. In 

this regard, Apostolava et al.[26] 52 found that asphericity in the pri-
mary tumor before treatment was an important prognostic indicator in 
predicting tumor progression and survival. These results support the 
result obtained in our study.

Kim et al.[27] showed that SUVmax and MTV determined by 18F-
FDG PET/CT were statistically significant predictors in patients with 
cN0 NSCLC. Similarly, in our study, a significant difference was found 
in SUV parameters and MTV between malignant and benign groups. 
In addition, when we compared LNs only in the granulomatous group 
with metastatic LNs, we found significant differences in SUV, MTV, 
and some shape and tissue characteristics.

Our study contains a small sample size and has limitations due 
to its retrospective design. Multicenter studies with a large patient 
population are needed for further validation. In this context, stan-
dardization of methodology and harmonization of radiomic results 
will become more important in later studies. It is necessary to use 
and reproduce these methods because they are required to be used 
as predictors of clinical outcomes.

CONCLUSION
We think that the use of PET radiomic data will contribute to mediasti-
nal and hilar LN staging in extrathoracic and lung cancer. Evaluation 
of the heterogeneity of the lymph node in a non-invasive way will 
enable patients to waste less time and contribute to the process of 
diagnosis, follow-up, treatment, and evaluation of response to treat-
ment in precision medicine.

Figure 2: Correlation matrix of obtained radiomic features.
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