Cancer Management and Research

Dove

ORIGINAL RESEARCH

Quantitative Analysis and Pathological Basis of
Signal Intensity on T2-Weighted MR Images in
Benign and Malignant Parotid Tumors

Peiying Wei'>*
Chang Shao®*
Min Tian*
Mengwei Wu®
Haibin Wang?
Zhijiang Han?
Hongjie Hu'

'Department of Radiology, Sir Run Run
Shaw Hospital, Zhejiang University
School of Medicine, Hangzhou, People’s
Republic of China; 2Department of
Radiology, Affiliated Hangzhou First
People’s Hospital, Zhejiang University
School of Medicine, Hangzhou, People’s
Republic of China; 3Department of
Pathology, Affiliated Hangzhou First
People’s Hospital, Zhejiang University
School of Medicine, Hangzhou, People’s
Republic of China; “The Fourth Clinical
Medical College, Zhejiang Traditional
Chinese Medicine University, Hangzhou,
People’s Republic of China; *Department
of Radiology, The Quzhou Affiliated
Hospital of Wenzhou Medical University,
Quzhou People’s Hospital, Quzhou,
People’s Republic of China

*These authors contributed equally to
this work

Correspondence: Zhijiang Han
Department of Radiology, Affiliated
Hangzhou First People’s Hospital,
Zhejiang University School of Medicine,
No. 261, Huansha Road, Hangzhou,
310006, People’s Republic of China
Email hzjsyy@126.com

Hongjie Hu

Department of Radiology, Sir Run Run
Shaw Hospital, Zhejiang University School
of Medicine, Hangzhou, 310016, People’s
Republic of China

Email hongjiehu@zju.edu.cn

Objective: To investigate the value of the signal intensity on T2-weighted magnetic
resonance (MR) imaging using quantitative analysis in the differentiation of parotid tumors.
Materials and Methods: MR data of 80 pleomorphic adenomas (PAs), 68 Warthin tumors
(WTs), and 34 malignant tumors (MTs) confirmed by surgery and histology were retrospectively
analyzed. The signal intensities of tumor, normal parotid gland, spinal cord, and buccal sub-
cutaneous fat were measured, and the signal intensity ratios (SIRs) between the tumor and the
three references were calculated. Receiver operating characteristic curve was used to determine
the optimal threshold and diagnostic efficiency of SIR for differentiating PAs, WTs, and MTs.
Results: The area under the curve (AUC) of tumor to parotid gland SIR (SIRp), tumor to
spinal cord SIR (SIR(), and tumor to buccal subcutaneous fat SIR (SIRf) for differentiating
PAs and WTs was 0.922, 0.918, and 0.934, respectively. The sensitivity and specificity at an
optimal SIR threshold were 86.3% and 91.2%, 80.0% and 97.1%, and 85.0% and 94.1%,
respectively. The AUC of SIRp, SIR(, and SIR. for distinguishing PAs from MTs was 0.793,
0.802, and 0.774, respectively. The sensitivity and specificity at an optimal SIR threshold
was 86.3% and 61.8%, 80.0% and 73.5%, and 82.5% and 73.5%, respectively. The AUC of
SIRp, SIR¢, and SIRg for distinguishing WTs from MTs was 0.716, 0.709, and 0.759,
respectively. The sensitivity and specificity at an optimal SIR threshold were 61.8% and
82.4%, 55.9% and 82.4%, and 64.7% and 86.8%, respectively.

Conclusion: SIRp, SIRc, and SIRr on T2-weighted MR images had high diagnostic
efficiency for differentiating between PAs and WTs, while SIRp and SIR( for differentiating
between PAs and MTs, and SIRy for differentiating between WTs and MTs had relatively
high diagnostic efficiency.

Keywords: parotid tumor, signal intensity ratio, pathology, magnetic resonance imaging,
T2-weighted imaging

Introduction

Parotid tumors account for 70-80% of salivary gland tumors."* Pleomorphic
adenoma (PA) and Warthin tumor (WT) are the two most common benign tumors
of parotid gland. However, the biological behaviors, treatment decisions and out-
comes are different. The recurrence rate of PA is 6.7-45%, and the malignant
transformation rate is 1.5% in the first 5 years and increases thereafter.’*
However, WTs

do not recur and less than 0.1-0.3% of these tumors become malignant.'”” Limited

Therefore, radical surgery is recommended in clinical practice.>®

partial parotidectomy, enucleation, or conservative management are common
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approaches used for WTs.*® Compared with PA and WT,
parotid malignant tumor (MT) warrant a total parotidect-
omy, which does not always allow for facial nerve pre-
servation if the facial nerve is damaged during the
operation.” Therefore, an accurate differential diagnosis
of parotid tumors is important for determining the proper
treatment approach.

Preoperative ultrasound for diagnosis has some disad-
vantages, including strong operator dependence and poor
ability to display the relationship between a deep lobe
parotid tumor and surrounding structures.'® Computed
tomography has low soft tissue resolution, ionizing radia-

LI which con-

tion, and requires an iodine contrast agent,
tributes to limited application in parotid gland diseases.
Although fine needle aspiration cytology (FNAC) is often
used to evaluate parotid tumors, it shows variable sensi-
tivity (47-90%) and specificity (82-100%),'*'* and small
lesions or deep lobe lesions often provide insufficient
specimen for analysis.”'> In addition, the procedure
involved with FNAC creates a risk of facial nerve palsy
and also has the potential to cause tumor cells spread along
the needle path.”'®'” Compared with ultrasound and com-
puted tomography, magnetic resonance (MR) imaging pro-
vides higher soft tissue resolution and multiparameter
imaging and, in recent years, has been more commonly
used for parotid tumor diagnosis. Conventional MR ima-
ging, and advanced methods such as dynamic contrast-
enhanced perfusion-weighted imaging (DCE-PWI) and
diffusion-weighted imaging (DWI) have been reported in
previous studies. Although DCE-PWI and DWI can
respectively differentiating parotid tumors by semi-
quantitative and quantitative analyses of time-intensity
curve pattern and apparent diffusion coefficient values,
there are relatively large inter-study differences in results,
or standardization is still lacking.”'*'"'" Besides, the
interobserver variation and limited availability of the
examinations seem to be potential obstacles to their wide-
spread use.'*'* T2-weighted imaging, as a conventional
sequence, can be used in all field strength equipment. The
signal intensity on T2-weighted images is primarily judged
by comparing the signal intensity of the lesion with that of
normal parotid gland or adjacent muscles, and the observer
subjectively evaluates the signal as high, equal, or low.
Compared with the parotid gland with high signal intensity
due to more fat in stroma, most parotid tumors show
hypointense on T2-weighted images. While compared
with the muscle with low signal intensity because of rich
tissue, most tumors are iso- or

fibrous slightly

hyperintense. Thus, the judgment of signal intensity on
tumor is completely different with different references.
Therefore, there is a great need to develop a standard
approach for quantifying the signal intensity on T2-
weighted images.

To the best of our knowledge, there are only six prior
reports on the use of signal intensity ratio (SIR) for differ-
entiating parotid tumors.”'"**** The references selected
in these studies were cerebrospinal fluid (CSF), parotid
gland, and spinal cord. Although these studies retrieved
meaningful results, none could successfully differentiate
PAs, WTs, and MTs in all cases. The use of CSF, parotid
gland, and spinal cord as references has advantages and
disadvantages, and there is no relevant literature to con-
firm the diagnostic efficacy of these different references. In
this study, in addition to parotid gland and spinal cord, we
also used buccal subcutancous fat with stable and easily
measured signal as a reference for the first time to obtain
the SIRs of PAs, WTs, and MTs on T2-weighted images.
This study aimed to assess the efficacy of SIR using
various references and pathological basis on T2-weighted
MR imaging for the differentiation of parotid tumors.

Materials and Methods

Patient Selection

This study was completed between January 2018 and
March 2021 with a total of 278 consecutive cases. All
cases were confirmed by surgery and histology. Inclusion
criteria were as follows: (1) patients who had a definitive
biopsy- or surgery-proven pathological diagnosis of PAs,
WTs, and MTs, (2) patients underwent MRI examination.
Exclusion criteria were as follows: (1) no non-fat-
(2) no
enhanced MR imaging, (3) the cystic area of tumor

suppressed T2-weighted imaging, contrast-
exceeding 90%, (4) presence of diffuse parotid disease,
and (5) unqualified T2-weighted image quality. A flow
diagram summarizing the initial candidates and each
exclusion procedure is shown in Figure 1. Ultimately,
182 nodules from 165 patients were enrolled in the
study. This retrospective study was approved by the
Ethics Committee of the Affiliated Hangzhou First
Zhejiang University School of

People’s Hospital,

Medicine (Hangzhou, Zhejiang Province, People’s
Republic of China). Due to the retrospective nature of
the study and the use of anonymized patient data, written

informed consent for participation was waived. The work
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Patients with parotid tumors (n=278)

Included (n=165)

Excluded (n=113)

PAs
(n=78, 80 tumors

WTs
(n=54, 68 tumors

MTs
(n=33, 34 tumors

Figure | Flow diagram of patient selection and exclusion criteria for the initial study.

has been carried out in accordance with the Declaration of
Helsinki.

Histopathology

All parotid tumors had a conclusive histopathological
diagnosis confirmed by senior pathologists. Tissue speci-
mens were cut into sections (4-pm thick) and fixed in 10%
neutral formalin. All sections were stained using the hae-
matoxylin and eosin method. The tissue sections were then
examined under a light microscope.

MR Imaging

MR examinations were performed within 2 weeks before
surgery in all patients. A 3.0T superconducting MR imaging
system (Verio, Siemens Medical Systems, Erlangen,
Germany) was used for MR imaging. The patient was placed
in the supine position with head and neck coils, and trans-
verse MR images were obtained using the parallel imaging
technique. Transverse MR images were obtained using the
parallel imaging technique. Non-fat-suppressed T2-weighted
fast spin-echo imaging (TR/TE, 3000/96 ms; matrix, 320
x320; field of view, 23x23 cm; section thickness, 4 mm;
intersection gap, 0.8 mm) and non-fat-suppressed T1-
weighted spin-echo imaging (TR/TE, 500/20 ms; matrix,
320 x320; field of view, 23x23 cm; section thickness,

4 mm; intersection gap, 0.8 mm) were obtained.

— No non-fat-suppressed T2-weighted imaging (n=27)

— No contrast-enhanced MR imaging (n=49)

— Cystic areas of tumor exceeding 90% (n=14)

— Diffuse parotid disease (n=13)

— Unqualified image quality (n=10)

Image and Histopathological Analysis

Two radiologists with 6 and 19 years of experience analyzed
and measured the included MR data while blinded to the
pathological results. The solid and cystic/necrotic areas on
axial T2-weighted MR images were determined by referring
to the enhancement amplitude of the tumor on axial pre- and
post-contrast T1-weighted MR images. The areas with
enhancement corresponded to the solid components, on the
contrary, the areas without enhancement represented cystic/
necrotic components. The solid areas were measured by pla-
cing the largest possible round or oval region of interest, while
cystic/necrotic areas and blood vessels were avoided. The
signal intensity of parotid gland, spinal cord, and buccal sub-
cutaneous fat were preferentially measured at the same level as
the tumor (Figures 2—4). When measuring the signal intensity
of normal parotid tissue, the residual normal gland surrounding
the tumor on the same side was used when available. For large
tumors with few residual normal gland surrounding the tumor,
the normal gland on the opposite side was measured and the
blood vessels were avoided (Figure 4, Figure 5, Figure 6,
Figure 7). When measuring the signal intensity of spinal
cord, the central canal of spinal cord was avoided if it dilated.
The maximum diameter of parotid tumours were measured.
All measurements were made twice with a time interval of one

week, and the average value of the two measurements was
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taken as the final measurement value. A pathologist with 9
years of working experience together with the two radiologists
analysed the histopathological sections. The components of
tumors were observed and correlated with the MR images.

Statistical Analysis

Variables with normal distribution were expressed as mean
+ standard deviation, and variables with non-normal dis-
tribution were expressed as median [interquartile range
(IQR, ie, P25-P75)]. Categorical variables were analyzed
using the chi-squared test or exact Fisher test, and contin-
uous variables were compared using the independent sam-
ples t-test or the Wilcoxon rank sum test. Receiver
operating characteristic curve was used to analyze the
performance of tumor to parotid gland (SIRp), tumor to
spinal cord (SIR(), and tumor to buccal subcutaneous fat
(SIRE) in the differential diagnosis of PAs, WTs and MTs.
The optimal SIR threshold, sensitivity, specificity, and area
under the curve (AUC) were calculated. Differences with
P < 0.05 were considered to be statistically significant.

Results

Distribution of General Characteristics

A total of 165 patients [95 males and 67 females; aged range
14-87 years; mean 55.0 (38.5, 64.0) years] were included in
the final analysis for this study. There were 80 PAs in 78
patients, 68 WTs in 54 patients, and 34 MTs in 33 patients
(including 12 lymphoepithelial carcinomas, 6 squamous cell
cancers, 5 lymphomas, 4 salivary duct carcinomas, 3 acinic cell
carcinomas, 2 mucoepidermoid carcinomas, 1 basal cell carci-
nomas, 1 adenoid cystic carcinomas). The distribution of age,
sex, and maximum diameter were shown in Table 1. Patients
with WTs showed significantly male predominance than those
with PAs (P <0.001) and MTs (P < 0.001), whereas there was
no significant difference in sex distribution between patients
with PAs and MTs (P = 0.700). Patients with WTs were
significantly older than patients with PAs (P < 0.001) and
MTs (P = 0.002). No significant differences in maximum
diameter were observed between PAs and WTs (P = 0.077),
PAs and MTs (P = 0.821), and WTs and MTs (P = 0.059).
P values between the parotid tumors were shown in Table 2.

The Distribution and Diagnostic Efficacy

of SIRp SIR¢, and SIR;
SIRp, SIR¢, and SIRy of PAs, WTs, and MTs were shown
in Table 1. The distribution of SIRp, SIRc, and SIRf in
PAs, WTs, and MTs was statistically different (P < 0.001).

Table | General Characteristics and SIR Distributions

Variable Pleomorphic Warthin Malignant
Adenoma Tumour Tumour
Sex, N (%)
Male 34(43.59%) 48(88.89%) 15(45.45%)
Female 44(56.41%) 6(11.11%) 18(54.55%)
Age, years 45.09+17.38 62.1948.20 51.67t16.41
Maximum 24.40+12.45 21.2619.64 24.96+11.04
diameter, mm
SIRp 1.09+0.35 0.59+0.13 0.72(0.58,
0.88)
SIR¢ 1.77£0.55 0.99+0.21 1.17(0.98,
1.43)
SIRg 0.67+0.21 0.35(0.30, 0.48+0.16
0.39)

Notes: Values are expressed as number (%), mean * standard deviation, or median
(interquartile range).

Abbreviations: SIR, signal intensity ratio; SIRp tumor-to-parotid gland signal
intensity ratio; SIRc, tumor-to-spinal cord signal intensity ratio; SIRg tumor-to-
buccal subcutaneous fat signal intensity ratio.

SIRp, SIR(, and SIRg were significantly higher in PAs than
in WTs (P <0.001) and MTs (P < 0.001). SIRp, SIR(, and
SIRy were significantly higher in MTs than in WTs (P =
0.001) (Table 2). The AUC, optimal threshold, sensitivity
and specificity of SIRp, SIR¢, and SIRf in differentiating
between PAs and WTs, PAs and MTs, and WTs and MTs
were shown in Table 3. The ROC curves of SIRp, SIR(,
and SIRg for differentiating the parotid tumors were shown
in Figures 5-7.

Comparison of Signal Intensity on

T2-Weighted Images and histopathology

Among the 80 PAs, 74 PAs had high signal areas with
different sizes and shapes on T2-weighted images, and the
high signal areas of 38 cases were located at the edge and
showed a “rimmed” shape. Correlation of the T2-weighted
and contrast-enhanced images with the histological find-
ings disclosed that these high signal areas were enhanced
and corresponded to myxoid areas (Figure 2). Cystic and
solid areas were observed microscopically in all 68 WTs.
Most cysts of different sizes were filled with eosinophilic
proteinaceous secretions, foamy cells, monocytes, neutro-
phils and nuclear fragmentations, and the solid areas were
mainly composed of epithelial and lymphatic components
(Figure 3). Although it was not possible to quantify cysts
and lymphatic components on pathological sections,
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Table 2 P values Between the Parotid Tumors

Variable PA vs WT PA vs MT WT vs MT
Sex < 0.001 0.700 < 0.001
Age < 0.001 0.067 0.002
Maximum diameter 0.077 0.821 0.059
SIR,, < 0.001 < 0.001 0.001
SIR¢ < 0.001 < 0.001 0.001
SIRE < 0.001 < 0.001 < 0.001

Abbreviations: SIRp tumor-to-parotid gland signal intensity ratio; SIR¢, tumor-to-
spinal cord signal intensity ratio; SIRg tumor-to-buccal subcutaneous fat signal
intensity ratio; PA, pleomorphic adenoma; WT, Warthin tumor; MT, malignant
tumor.

Table 3 Efficacy of SIRp SIRc and SIRg for Differentiating the
Parotid Tumors

AUC Optimal Sensitivity | Specificity
Threshold
PAvs | SIRp | 0.922 0.789 86.3% 91.2%
WT SIRc | 0918 1.330 80.0% 97.1%
SIRf | 0.934 0.473 85.0% 94.1%
PAvs | SIRp | 0.793 0.790 86.3% 61.8%
MT SIRc | 0.802 1.324 80.0% 73.5%
SIRf | 0.774 0.487 82.5% 73.5%
WT SIRp | 0.716 0.618 61.8% 82.4%
vs MT | SIRc | 0.709 1.139 55.9% 82.4%
SIRg | 0.759 0.431 64.7% 86.8%

Abbreviations: SIRp tumor-to-parotid gland signal intensity ratio; SIR¢, tumor-to-
spinal cord signal intensity ratio; SIRg tumor-to-buccal subcutaneous fat signal
intensity ratio; PA, pleomorphic adenoma; WT, Warthin tumor; MT, malignant
tumor; AUC, area under the curve.

comparison with T2-weighted images suggested that more
cysts and lymphatic components corresponded to lower
signal intensity on T2-weighted images. Conversely, richer
epithelial components corresponded to higher signal inten-
sity on T2-weighted images. Among the 34 MTs, 28 cases
showed low signal intensity on T2-weighted images with
the following corresponding histological features: (1)
a large number of cell components with large nucleocyto-
plasmic ratio, and (2) abundant collagen in stroma with
large keratosis (Figure 4).

Discussion

We previously compared the maximum signal intensity on
T1-weighted images of PAs, WTs, and MTs using the
spinal cord in the same layer of the tumor as a reference,
and concluded that SIR: on TI-weighted images was
a valuable tool for differentiating WTs from PAs and

MTs (AUCs were 0.901 and 0.851, respectively).

However, it was unable to distinguish PAs from MTs.**
Based on our previous studies, we further explored the
value of SIR in differentiating between the three parotid
tumor types simultaneously. In this study, SIRp, SIR(, and
SIRy were obtained by conventional T2-weighted imaging
with parotid gland, spinal cord, and buccal subcutaneous
fat as references, and the corresponding efficacies in the
differential diagnosis of PAs, WTs, and MTs were evalu-
ated. Our results demonstrated that the AUC of the three
SIRs for identifying PAs and WTs all exceeded 0.918, with
SIRE being the highest (AUC = 0.934). For identifying
PAs and MTs, the AUC of SIR¢ and SIRp was 0.802 and
0.793, respectively; and for identifying WTs and MTs, the
AUC of SIRf was the highest (AUC = 0.759). Therefore,
we believed that SIRp, SIRc, and SIRg were valuable in
the differential diagnosis of PAs, WTs, and MTs, particu-
larly for differentiating PAs from WTs. While for differ-
entiating MTs from PAs and WTs, relatively high
diagnostic efficiencies could still be obtained if the appro-
priate references were used.

To date, there have been just five reports related to the
quantitative study of the signal intensity of parotid tumors
on T2-weighted images. Ikeda et al and Motoori et al
previously used CSF as a reference to analyze the diag-
nostic value of SIR for parotid glands.?'** The former
concluded that the mean minimum SIR of WTs was
lower than that of MTs,?! while the latter found that the
minimum and maximum SIR was not able to distinguish
PAs from MTs.** Although both of these studies proposed
SIR to differentiate parotid tumors, the use of CSF signal
as a reference posed a challenge due to CSF fluctuation
artifacts and limited CSF availability for measurement.
Kato et al and Matsusue et al used the parotid gland and
spinal cord as references respectively, and both concluded
that SIR was higher in PAs than in WTs and MTs, with no
statistical difference between WTs and MTs.>!” Kato et al
also used the spinal cord as a reference to compare the
SIRs of WTs and oncocytomas, and showed that SIR was
higher in WTs than in oncocytomas.?? However, using the
parotid gland as a reference may be unreliable because the
adipose tissues inside it increases with age. While the
signal of the spinal cord at the level of parotid gland is
often affected by the fluctuation artifacts of subdural CSF
and central canal. In addition, none of these previous
studies could identify PAs, WTs and MTs simultaneously
by SIR on T2-weighted images, and only a single refer-
ence was selected for analysis, lacking the comparison of
different references. In this study, in addition to using the
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Figure 2 Pleomorphic adenoma of the right parotid gland in a 48-year-old woman. (A) T2-weighted image showed that SIRp SIRc and SIRg were 1.38 (847.18/613.80), 2.32
(848.18/365.16), and 0.89 (848.18/951.89), respectively. (B) Pathological image (original magnification % 200) revealed large amounts of mucus areas (black pentagram) and
cell-rich areas (black arrow).

Figure 3 Warthin tumor of the left parotid gland in a 71-year-old man. (A) T2-weighted image showed that SIRs SIRc and SIRg were 0.54 (304.32/563.56), 1.19 (304.32/
255.73), and 0.35 (304.32/869.49), respectively. (B) Pathological image (original magnification x 200) revealed plenty of cysts mainly composed of eosinophilic proteinaceous
secretions (black triangle). The cysts were lined with papillary proliferation of pseudostratified columnar epithelia (black arrow) and supporting stroma containing lymphoid

tissue (white pentagram).

Figure 4 Acinic cell carcinoma of the right parotid gland in a 38-year-old woman. (A) T2-weighted image showed that SIRp SIRc and SIRg were 1.09 (553.21/507.53), 1.71
(553.21/323.51), and 0.53 (553.21/1035.02), respectively. (B) Pathological image (original magnification x 200) revealed the tumor was filled with lots of solid tumor cells
(white triangle) and a little mucus in the stroma (white arrow).
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Figure 5 ROC curve for differentiating between pleomorphic adenomas and
Warthin tumors.

parotid gland and spinal cord as references, we first pro-
posed to use buccal subcutaneous fat as the reference to
compare the value of SIRp, SIR(, and SIRp in differentiat-
ing parotid tumors. We found that SIRp, SIR¢, and SIRf on
T2-weighted images were able to distinguish between PAs,
WTs, and MTs simultaneously, and the AUC of SIRr was
the highest in differentiating WTs from PAs and MTs.
Besides, the sample size in this study was larger than in
previous studies.
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Figure 6 ROC curve for differentiating between pleomorphic adenomas and
malignant tumors.
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Figure 7 ROC curve for differentiating between Warthin tumors and malignant
tumors.

The signal intensity on T2-weighted imaging was
correlated with the concentration of free water mole-
cules. Higher concentrations of free water molecules
lead to stronger signal intensity on T2-weighted ima-
ging, which histologically correspond to mucus or ser-
ous secretions, interstitial edema, cystic degeneration,
etc. While lower concentrations of free water molecules
lead to lower signal intensity on T2-weighted imaging,
which histologically correspond to lymphoid tissue,
fibrosis, collagenation, vitreous degeneration, calcifica-
tion, and keratinizing beads, as well as eosinophilic
proteinaceous secretions in the cysts of WTs.?'"** In
this study, the SIR of PAs was the highest, while that
of WTs was the lowest. Most PAs pathologically corre-
sponded to more myxoid areas, and a few were mixed
with myxoid areas and cystic areas, while WTs patho-
logically corresponded to numerous cysts mainly com-
posed of eosinophilic proteinaceous secretions. The SIR
of MTs was between that of PAs and WTs. Pathology
showed that the tumors were mainly composed of cells
with large nucleocytoplasmic ratio, and some were rich
in collagen fiber stroma. However, some previous stu-
dies judged the cystic degeneration of PAs based on
high signal intensity on T2-weighted images,”'” which
we believed was unreliable, as both cystic degeneration
and mucus corresponded to high signal on T2-weighted
images. This study combined contrast-enhanced MR
images to avoided the non-enhanced cystic areas when
measuring, thus the results were more reliable.
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As we all know, DWI and DCE-PWTI are also important
quantitative parameters of differentiating between benign
and malignant tumors, showing great potential.
Mikaszewski et al used simultaneous DWI and DCE-PWI
to identify parotid MTs and benign tumors, with sensitivity
of 89.5% and specificity of 100%.'* Their team further
differentiated MTs from PAs and WTs, with sensitivity of
88.9-94.4%, specificity of 88.9%-96.4%, and AUC of
0.949-0.969.'"® However, in some other studies, DWI and
DCE-PWI were difficult to distinguish MTs
WTs. 21720 Tt can be seen that these parameters have

from

incomplete reproducibility and reliability, and a large sam-
ple size in more centers are needed. Although the diagnostic
efficiency in our study was not as high as in that of
Mikaszewski et al, T2-weighted imaging belongs to con-
ventional sequence, which is easier to obtain due to no need
for contrast agent and high field strength. It is conceivable
that the combination of signal intensity quantization on T2-
weighted images, DWI and DCE-PWI can be more helpful
to differentiate benign and malignant parotid tumors.

The present study had several limitations. First, the study
did not classify MTs according to the histological subtypes,
while there are as many as 20 subtypes of MTs,*® and the
incidence of single subtype is low and the sample size is small,
making it difficult to classify MTs. Nearly all previous studies

10172728 gample size will

have faced the similar challenge.
be expanded for future studies through the combination of
multiple medical centers to conduct a comparative study.
Second, different parameters of MR imaging have certain
value in the differential diagnosis of parotid tumors, and it is
necessary to combine these parameters for comprehensive
analysis in clinical practice. However, this study aimed to
explore the diagnostic value of SIR with different references
on T2-weighted images for parotid tumors. When the method
is mature, it will be combined with other parameters for
diagnosis. Third, inevitable MR technical issues such as mag-
netic field inhomogeneity and magnetic susceptibility artifacts
may create differences in subcutaneous fat signals of different
positions. The ipsilateral cheek has relatively stable signal and
thick fat, and was therefore selected in this study as the region
of interest to help avoid this discrepancy. Finally, this was
a retrospective study and the cases were from the same med-
ical center, thus selection bias was inevitable.

In conclusion, SIRp, SIR: and SIRg had high diagnostic
efficiency in differentiating PAs from WTs, while SIRp and
SIR( for differentiating PAs from MTs and SIRy. for differ-
entiating WTs from MTs had relatively high diagnostic effi-
ciency. It was extremely important to select appropriate

references for quantitative analysis of signal intensity in the
differential diagnosis of benign and malignant parotid tumors.
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