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Objectives: To evaluate the feasibility of synthetic MRI for quantitative and morphologic
assessment of head and neck tumors and compare the results with the conventional MRI
approach.

Methods and materials: A total of 92 patients with different head and neck tumor histology
who underwent conventional and synthetic MRI were retrospectively recruited. The quan-
titative T1, T2, proton density (PD), and apparent diffusion coefficient (ADC) values of 38
benign and 54 malignant tumors were measured and compared. Diagnostic efficacy for differ-
entiating malignant and benign tumors was evaluated with receiver operating characteristic
(ROC) analysis and integrated discrimination index. The image quality of conventional and
synthetic 7,W/T,W images on a 5-level Likert scale was also compared with Wilcoxon signed
rank test.

Results: T1, T2 and ADC values of malignant head and neck tumors were smaller than those
of benign tumors (all p <0.05). T2 and ADC values showed better diagnostic efficacy than T1
for distinguishing malignant tumors from benign tumors (both p < 0.05). Adding the T2 value
to ADC increased the area under the curve from 0.839 to 0.886, with an integrated discrim-
ination index of 4.28% (p < 0.05). In terms of overall image quality, synthetic 7,W images
were comparable to conventional 7,W images, while synthetic 7,W images were inferior to
conventional 7,W images.

Conclusions: Synthetic MRI can facilitate the characterization of head and neck tumors by
providing quantitative relaxation parameters and synthetic 7,W images. T2 values added to
ADC values may further improve the differentiation of tumors.
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Introduction

The head and neck is a topographically complex area
that is densely populated by vascular and lymphatic
structures and vital nerves. Tumor-induced injury
to these structures has been associated with signifi-
cant morbidity and mortality. Diagnosis of soft tissue
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lesions comprises various pathologic entities commonly
located in the mouth, throat, or voice box cancer. Yet,
detecting different tumors is sometimes challenging due
to the considerable range of morphologic characteris-
tics across different tumor types and within individual
tumors.! Thus, making an accurate diagnosis is of the
utmost importance.

MRI, characterized by excellent soft-tissue contrast
and high spatial resolution, has become one of the major
modalities used to detect, characterize, grade, or map
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the extent of head and neck tumors.? To date, multiple
quantitative MR techniques have been developed,
including diffusion-weighted imaging (DWI), intravoxel
incoherent motion (IVIM), dynamic contrast-enhanced
(DCE) quantitative analysis, and amide proton transfer-
weighted (APT) imaging, which have assisted aid preop-
erative tumor characterization by providing additional
information.?” Yet, complex post-processing (especially
high variability in clinically used image acquisition and
post-processing techniques),® low image signal-to-noise
ratio,” and long scanning time remain the major draw-
backs of these methods.! The apparent diffusion coef-
ficient (ADC) values, a measure of the magnitude of
diffusion of water molecules within tissue, is the most
widely used quantitative parameter for differentiating
benign and malignant tumors in the head and neck
region.’ However, the ability of ADC values to discrimi-
nate between different types of head and neck tumors of
different histology is yet to be established.’

T1 relaxation, also known as spin lattice or longitu-
dinal relaxation is the time constant used to describe
when 63% of the magnetization has recovered to equi-
librium. The T2 or transverse relaxation time is related
to the lifetime of the magnetization component in the
plane perpendicular to the magnetic field direction,
which is zero at equilibrium. Proton density (PD) is the
most basic MRI measure, representing the apparent
concentration of water protons (mobile hydrogen
atoms) in each voxel. These measures of a given spin
are tissue intrinsic features that only dictated by field
fluctuations (both magnetic and electric) that occur in
the tissue. So the quantitative T1, T2, and PD values
are independent of the MRI equipment or scanning
parameters at a given field strength.!" They provide an
absolute scale for the quantitative assessment of tissue
properties, allowing for a more objective quantitative
analysis of pathophysiological changes in disease.!?
However, the conventional quantitative mapping tech-
nique based on a multiecho sequence is unfeasible in
clinical practice due to the long acquisition time of
the examination. Synthetic MRI is is a novel imaging
technique based on multidelay multiecho (MDME)
imaging technology that can simultaneously generates
both the quantitative maps including T1, T2, and PD
and the multiple contrast images, which is beneficial
for reducing the acquisition time and avoids spatial
mismatch caused by splitting acquisition of different
images.!> The quantitative maps of T1, T2, and PD
have been proven of significant advantages in charac-
terizing lesions and monitoring treatment.'*!> Recent
studies have reported preliminary findings of quan-
titative relaxation parameters generated by synthetic
MRI in the brain, breast, prostate, and rectum.!’-1¢18
E.g., Gao et al used synthetic relaxometry and diffu-
sion measures for differentiating malignant from benign
breast lesions as compared to Breast Imaging Reporting
and Data System (BI-RADS), finding lower quantita-
tive T2 and PD values in malignant vs benign breast
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lesions.!” Moreover, Cui and colleagues assessed quan-
titative relaxation maps derived from synthetic MRI to
diagnose and grade prostate cancer. Diverse T2 values
were observed between different grades of prostate
cancer and suggested that relaxation maps derived from
synthetic MRI may help discriminate malignant lesions
from other benign pathologies.!! Additionally, synthetic
MRI can provide synthetic 7,\W and 7,W images with
comparable contrast to conventional turbo spin echo
(TSE) images.'*?° However, the role of synthetic MRI in
head and neck tumors remains unclear.

In this preliminary study, the feasibility of synthetic
MRI for the quantitative characterization of head and
neck tumors was evaluated and the comparison between
these results and ADC values was conducted to deter-
mine whether synthetic MRI complements multiplexed
sensitivity encoding (MUSE) DWI for tumor char-
acterization. In addition, this study was also aimed to
compare the overall image quality of synthetic contrast
images with conventional methods (conventional 7'W
and 7,W turbo spin echo (TSE) imaging).

Methods and materials

Patients
This retrospective study was approved by the institu-
tional review board of The First Affiliated Hospital of
Zhengzhou University. Written informed consent was
obtained from all study participants. A total of 112
consecutive patients from The First Affiliated Hospital
of Zhengzhou University with pathologically confirmed
head and neck tumors were reviewed between May
2022 and November 2022. The inclusion criteria were
as follows: (1) no treatment was received before the MR
examination; (2) primary tumor >10mm in size; (3)
patients underwent all MRI sequences relevant to the
study; (4) patients underwent surgery or biopsy, and the
tumor was diagnosed based on the histopathology.
Exclusion criteria were the following: tumor diameter
<10mm; treatment before MR examination;large cystic/
necrotic within the tumor; poor image quality; inability
to cooperate. The study flow chart is shown in Figure 1.

MR examinations

All patients underwent MR examinations using a 3 T
MR scanner (Signa Pioneer, General Electric Health-
care, Milwaukee, WI) with an integrated 19-channel
head and neck coil. The patients were scanned in the
head-first supine position. Axial 7, weighted (7,W)
turbo spin echo (TSE) sequence, and axial, coronal, and
sagittal T, weighted (7,W) TSE sequences, were first
acquired. Thereafter, DWI using multiplexed sensitivity
encoding (MUSE) with b values of 0 and 800 s/mm? was
acquired at the same section position as the axial 7\W.
Synthetic MRI was acquired by using a commercially
available multidynamic multiecho (MDME) sequence
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112 patients with head and neck tumors

Excluded patients (n = 20)

primary tumor <10 mm in size (n=6)
chemoradiotherapy received before
MR examination (n=4)

large cystic/necrotic area within the
tumor (n=3)

metal artifacts or motion artifacts (n=7)

Final patient (n=92)

Benign tumors
(n=38)
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Figure 1 Study flowchart. BCA, Basal cell adenoma; MSGT, malig-
nant salivary gland tumors; PA, Pleomorphic adenoma; SCC, squa-
mous cell carcinoma; WT, Warthin tumor.
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with two echo times (13.8/90ms). The detailed param-
eters are presented in Table 1.

Quantitative analysis

Data were digitally transferred to the dedicated Advan-
tage Windows workstation (GE Healthcare, AW 4.4).
Two radiologists (SJ and WIJ, with more than 5 and 8
years of experience in head and neck imaging, respec-
tively) who were blinded to the histopathological
results manually drew regions of interest (ROIs) on the
relaxation and ADC maps by using the conventional
T,W images for reference. Irregular ROIs were drawn
covering the entire tumor (Figure 2), excluding any
cystic or necrotic regions. All of the quantitative param-
eters, including T1, T2, PD, and ADC values, were
obtained from the ROIs. The average of the measure-
ments taken by the two radiologists was used for the
subsequent analysis. Only the larger lesion was included
for analysis for cases with multiple lesions of the same
nature. Also, only the primary lesion was included for
analysis of cases with primary and nodal diseases in the
head and neck region.
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Figure 2 (a—d) A 67-year-old patient with oropharyngeal squamous
cell carcinoma. (a) Axial conventional 7,W)TSE image; (b) axial ADC
map; (¢) T1 map; (d) T2 map. (e-h) A 27-year-old patient with pleo-
morphic adenoma in the left parotid gland. (e) Axial conventional
T,W TSE image; (f) axial ADC map; (g) T1 map; (h) T2 map. The
ROIs were drawn around the tumor on each axial slice to calculate
the average value of the whole tumor. The same ROI was duplicated
on the same slices of the T1 and T2 map. ADC, apparent diffusion
coefficient; ROIs, regions of interest; T,W, T, weighted; TSE, turbo
spin echo.

Image quality analysis

Two radiologists (ZX and YZ, with more than 5 and 10
years of experience in head and neck imaging, respec-
tively) independently reviewed synthetic 7,W images,
synthetic 7,W images, and the matched conventional
images. They were both blinded to the sequence origin
and clinical information. The review was conducted for
two sessions at a 4-week interval. Each reviewer was given
a random set of mixed synthetic 7\W images, synthetic
T,W images, and matched conventional images. The
reviewers rated each sequence using a 5-grade Likert
scale for overall image quality, where 5 indicated excel-
lent image quality with clear lesion margins without
blurring; 4 indicated good image quality with clear
lesion margins with mild blurring; 3 indicated moderate
image quality with unclear lesion margin with blurring;
2 indicated poor image quality with localized lesion but
the indistinguishable shape; 1 indicated unacceptable
image quality with unrecognized lesions.

Table 1 MRI acquisition parameters

Conventional T,W TSE imaging Conventional T,W TSE imaging MUSE DWI  Synthetic MRI
TR (ms) 369 4024 3954 4000
TE (ms) 7.8 80 72.7 13.8/90
Field of view (mm?) 280 x 192 280 % 192 220 x 220 220 x 220
Slice thickness (mm) 4 4 4 4
No. of slices 24 24 24 24
Acquisition matrix 288 x 224 384 x 288 120 x 120 224 x 224
Acceleration factor 2 2 1.5 2.5
b-values (s/mm?) NA NA 0/800 NA
Acquisition time I min 33s 2min 17s I min 27s 3min 28s

MUSE, mulitiplexed sensitivity encoding; NA, not applicable; TE, echo time; TR, repetition time; TSE, turbo spin echo; T, W, T' weighted; T,W,

T, weighted.
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Statistical analyses

IBM SPSS v. 21.0 software (SPSS Inc., Chicago, IL) was
used for statistical analyses. The Kolmogorov—Smirnov
(K-S) test was used to evaluate the data distribution
normality. Differences in the relaxation parameters and
ADC values between benign and malignant tumors were
compared with the Student’s 7-test or Mann—Whitney
U test. The receiver operating characteristic (ROC)
curves were plotted using MedCalc v. 19.0 (MedCalc
Software, Mariakerke, Belgium), and the areas under
the curve (AUCs) was calculated to evaluate the diag-
nostic efficacy of significant relaxation parameters and
ADC values for differentiating malignant from benign
tumors. The optimal threshold was determined by maxi-
mizing the sensitivity plus specificity. The DeLong test
was used to compare different AUCs. A one-way anal-
ysis of variance (ANOVA) test with Bonferroni correc-
tion or Kruskal-Wallis test was conducted to calculate
the differences in the relaxation parameters and ADC
values between the histologic types of head and neck
tumors. The added value of synthetic MRI to DWI
was assessed by measuring the integrated discrimina-
tion index, as described by Pencina et al.?! The image
quality rating of synthetic images and the matched
conventional images were compared using the Wilcoxon
signed-rank test. For the quantitative parameters,
interobserver agreements were evaluated by using the
intraclass correlation coefficient (ICC). Interobserver
agreements were evaluated for the image quality rating
using the Cohen x coefficient. A k/ICC value of 0.21-
0.40, 0.41-0.60, 0.61-0.80, and 0.81-1.00 indicated fair,
moderate, good, and excellent agreement, respectively.
p-value <0.05 indicated statistical significance.

Results

A total of 112 patients with head and neck tumors were
initially recruited for this study. 20 subjects were excluded
from the study due to a tumor diameter <10mm (n = 6),
chemoradiotherapy received before MR examination
(n = 4), large cystic/necrotic area within the tumor (n =
3), and metal artifacts or motion artifacts (n = 7). The
remaining 92 patients with head and neck tumors were
enrolled in this study for analysis.

The characteristics of the patients are listed in Table 2.
There were 38 benign (25 pleomorphic adenomas, eight
basal cell adenomas, and 5 Warthin tumors) and 54
malignant tumors (36 squamous cell carcinomas, 9
lymphomas, and 9 malignant salivary gland tumors).
T1, T2, and ADC values were significantly higher in
benign tumors than in malignant tumors (Student’s
t-test or Mann—Whitney U test: all p < 0.05), whereas
PD did not differ significantly (Student’s z-test: p >
0.05) (Table 3). The ICC for interobserver agreements
showed excellent observer agreement with T1 (0.854),
T2 (0.934), and ADC values (0.881) and good agree-
ment for PD (0.798) (Table 3).
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Table 2 Characteristics of 92 patients with head and neck tumors

Characteristics Finding (n=92)

Age, years (range) 50 (18-77)
Sex
Male 39
Female 53
Pathology
Squamous cell carcinoma 36
Lymphoma 9
Malignant salivary gland tumors 9
Mucoepidermoid carcinoma 3
Acinic cell carcinoma 2
Salivary duct carcinoma 2
Adenoid cystic carcinoma 1
Undifferentiated carcinoma 1
Pleomorphic adenoma 25
Basal cell adenoma
Warthin tumor 5
Primary tumor location
Nasopharynx 24
Oropharynx and oral cavity 18
Hypopharynx and larynx
Sinonasal region
Salivary gland 42

Note: Histological types of lymphoma included 3 diffuse large B cell
tumors, 2 Burkitt lymphoma, 2 Hodgkin lymphoma, and 1 MALT
lymphoma.

The optimal threshold and AUC of T1, T2 and ADC
values in differentiating malignant from benign head
and neck tumors are shown in Table 4 and Figure 3.
The AUCs of the T2 and the ADC values were 0.752
and 0.839, respectively; however, this difference was not
significant (DeLong test: z = 1.935, p > 0.05). More-
over, the AUCs of ADC and T2 values were higher than
that of T1 (DeLong test: z = 4.341, p < 0.05and z =
2.385, p < 0.05, respectively). By adding T2 values to
the ADC parameters, the AUC increased from 0.839 to
0.886 with an integrated discrimination index of 4.28%;
this improvement was statistically significant (Z test: p
<0.05).

The T1, T2, and ADC values showed significant
differences among all six groups (ANOVA test or
Kruskal-Wallis test: all p < 0.05). The analyzed head
and neck tumors had a broad range of T1, T2, and
ADC values (Tables 5 and 6). The T1 values of Warthin
tumors were significantly (Post-hoc test: all adjusted p
< 0.05) smaller than those of pleomorphic adenomas,
lymphoma, and malignant salivary gland tumors. Pleo-
morphic adenomas had the highest T2 value of 152.00
+ 65.50 ms, which were distinguishable from all other
examined types (Post-hoc test: all adjusted p < 0.05).
Moreover, pleomorphic adenomas had the highest ADC
value of 1.70 £ 0.29x1073mm?/s, which were distin-
guishable from all other examined types (Post-hoc test:
all adjusted p < 0.05), and lymphoma had the lowest
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Table 3 Relaxation parameters and ADC values of benign and malignant head and neck tumors

Icc
Variable Benign tumors Malignant tumors p-value (95% confidence interval)
T1 (ms) 1605.57 £ 554.80 1406.26 + 199.31 0.004 0.854 (0.709,0.930)
T2 (ms) 132.68 + 59.81 97.06 + 12.46 0.000 0.934 (0.709,0.986)
PD (ms) 83.72 £7.31 85.33+3.82 0.221 0.798 (0.610,0.901)
ADC (x10*mm?/s) 1.51 £0.37 1.05+0.25 0.000 0.881 (0.759,0.943)

ADC, apparent diffusion coefficient; ICC, intraclass correlation coefficient;PD, proton density; SD, standard deviation.

T1, T2 and PD values are derived from synthetic MRI.
Data are mean £ SD.

ADC value of 0.71 * 0.14x10*mm?2/s, which were
distinguishable from all other examined types (Post-hoc
test: all adjusted p < 0.05).

The image quality scores of the conventional and the
matched synthetic contrast images are listed in Table 7.
The overall image quality of synthetic 7, W images was
statistically inferior to conventional 7'W images for
both readers (Wilcoxon signed-rank test; both p < 0.05),
with a moderate interobserver agreement (k = 0.471 and
0.512, respectively) (Figure 4). On the other hand, there
were no significant differences between the conventional
and synthetic 7,W images with regard to overall image
quality for both readers (Wilcoxon signed-rank test;
both p > 0.05) with good interobserver agreements (K =
0.655and 0.612, respectively).

Discussion

In the present study, a preliminary investigation was
performed utilizing synthetic MRI, including quanti-
tative images (T1, T2, and PD parametric maps) and
qualitative morphological images (synthetic 7W and
T,W images) to characterize head and neck tumors. The
results suggested that quantitative T1 and T2 values
could be used to differentiate benign and malignant
head and neck tumors, and T2 values may add value
to ADC values in improving tumor characterization.
Additionally, the overall image quality of synthetic 7,W
images was comparable to conventional 7,W images.
Relaxation parameters (T1, T2, and PD) can be
used to quantify the absolute physical properties of the
tissue, thus creating a relationship between MRI images
and tissue physiology.?? In the present study, significant
differences were observed in T1 and T2 values, which
could be surrogate quantitative imaging biomarkers for
free water content and tumor morphology,??* between

malignant and benign head and neck tumors; yet, no
difference was observed for PD. Consistent with our
results for head and neck tumors, T1 and T2 values have
been reported to be lower in prostate cancer (lower T1
and T2 values were found in malignant vs benign pros-
tate tumors).'! Increased parenchymal tissue, narrowed
extracellular space, and reduced free water content in
malignant tumors may cause a decrease in T1 and T2
values.® It is worth noting that although the biological
behavior of the Warthin tumor is benign, the histology
of the Warthin tumor is quite distinct from other benign
tumors (pleomorphic adenoma and basal cell adenoma)
and has the lowest T1 values. The lowest T1 values were
observed for Warthin tumors, which are probably associ-
ated with the cystic component in Warthin tumors corre-
sponding to areas with microscopic cysts accumulating
proteinous fluid with foamy cells, red cells, and neutro-
phils.?* Abundant lymphocytes and lymphoid intersti-
tium in Warthin tumors may also cause a decrease in T1
values. On the other hand, pleomorphic adenomas had
the highest T2 values, which may be related to the abun-
dant stroma in mucinous-like tissue, low cell density, and
high content of free water molecules.”® Various propor-
tions of mucinous-like tissue in pleomorphic adenomas
may result in a wide span of T2 values. Furthermore,
it has been suggested that when mucinous-like tissue
occupies a considerable portion of the entire tumor, the
envelope of pleomorphic adenoma is thin and prone
to rupture, eventually resulting in tumor recurrence.”’
Therefore, T2 values may be a non-invasive marker for
the recurrence of pleomorphic adenoma. Moreover,
this study indicated that PD values could not be used
to differentiate between benign and malignant head and
neck tumors. The application of PD in tumor differenti-
ation is relatively rare, probably due to the lack of vali-
dated MR sequences to assess PD and the low contrast

Table 4 Diagnostic performance of relaxation parameters and ADC values for differentiating malignant from benign tumors

Variable AUC (952 CI) Threshold Sensitivity (%) Specificity (%) p-value
TI (ms) 0.617 (0.510-0.717) <1688.33 94.44 36.84 0.07

T2 (ms) 0.752 (0.651-0.836) <105.17 83.33 63.16 <0.001
ADC (X107 mm?/s) 0.839 (0.763-0.918) <1.18 74.07 84.21 <0.001
T2 and ADC 0.886 (0.769-0.935) NA 87.04 80.32 <0.001

ADC, apparent diffusion coefficient; AUC, area under the receiver operating characteristic curve; CI, confidence interval; NA, not applicable.

T1 and T2 values are derived from synthetic MRI.
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Figure 3 Receiver operating characteristic curves of the T1, T2, and

ADC values for distinguishing benign tumors from malignant tumors.
ADC, apparent diffusion coefficient.

between benign and malignant tumors in PD-weighted
imaging.!”

Our results showed that ADC values based on DW
imaging could be used to distinguish malignant groups
from benign head and neck tumors with high diagnostic
efficacy. In the comparative analysis of the diagnostic
performance of T1, T2, and ADC values for the differ-
entiation of malignant from benign head and neck
tumors, the diagnostic efficacy of T2 was lower than
the ADC value, but the difference was not statistically
significant. The use of any single technique may not be
effective in establishing differentiation criteria for head
and neck tumors involving different tumor types with
different histologies.’ T2 had lower specificity and accu-
racy but higher sensitivity than ADC values. Moreover,
adding T2 values to the ADC values improved the AUC
by up to 0.886 with an integrated discrimination index
of 4.28%. These results suggest that T2 values have the
potential to provide benign and malignant tumor char-
acteristics that are complementary to the information
provided by DWI. This study chose the ADC values as
the comparison parameter for quantitative relaxation
values, considering that DWI is quite well established
as the most successful functional sequence in the head

Table 6 p-values in the six groups of head and neck tumors

Variable and group WT  BCA SCC MSGT Lymphoma
T1 (ms)
PA <0.001 0.081 0.001 0.136 0.289
WT 0.111  0.168  0.045 0.016
BCA 0.420  0.789 0.542
SCC 0.232 0.101
MSGT 0.724
T2(ms)
PA <0.001 0.011 <0.001 0.032 0.007
WT 0.068 0.290  0.027 0.067
BCA 0.170  0.688 0.971
SCC 0.050 0.164
MSGT 0.653
ADC (X107 mm?/s)
PA <0.001 <0.001 <0.001 <0.001 <0.001
WT 0.015 0.124  0.292 0.045
BCA 0.086  0.092 <0.001
SCC 0.690 <0.001
MSGT <0.001

BCA, basal cell adenoma; MSGT, malignant salivary gland tumors;
PA, pleomorphic adenoma; SCC, squamous cell carcinoma; WT,
Warthin tumor.

T1 and T2 values are derived from synthetic MRI.

and neck region. Several studies have shown that ADC
values can be used to differentiate between benign and
malignant head and neck tumors.?®* ADC values also
showed excellent observer agreements in this study.

In addition to the quantitative analysis of head and
neck tumors, the synthetic MRI may also yield synthetic
morphological contrast-weighted in one acquisition.
Our results indicated that the overall image quality
of synthetic 7,W images was comparable to that of
conventional 7,W images, and both sequences provided
excellent overall image quality. The present finding was
consistent with a previous study on rectal cancer,'® which
reported that the image quality of synthetic 7,W images
was comparable to that of conventional 7,W images in
terms of the SNR, CNR, overall image quality, lesion
conspicuity, and absence of motion artifacts. However,

Table 5 Comparison of relaxation parameters and ADC values in the six groups of tumors

Group TI (ms) 12 (ms) PD (ms) ADC (X107 mm?ls)
PA (n = 25) 1789.78 £ 562.39 152.00 £ 65.50 91.37 £ 25.71 1.70 £ 0.29
WT (n=5) 991.31 £ 98.80 85.43 £ 12.49 73.33£5.98 0.96 £ 0.16
BCA (n=23) 1413.83 £322.91 101.83 £ 9.81 82.20 £4.33 1.28 £0.17
SCC (n = 36) 1374.16 £ 207.01 93.66.51 +9.81 84.49 +3.25 1.13+0.21
MSGT (n=9) 1474.07 £ 227.37 106.11 £ 16.84 86.53 £ 3.15 1.09 £ 0.23
Lymphoma (n = 9) 1466.89 * 100.22 101.63 +12.48 87.47 £ 5.51 0.71 £0.14
p-value <0.001 <0.001 0.126 <0.001

ADC, apparent diffusion coefficient; BCA, basal cell adenoma; MSGT, malignant salivary gland tumors; PA, pleomorphic adenoma; PD, proton
density ; SCC, squamous cell carcinoma; SD, standard deviation; WT, Warthin tumor.

Data are mean + SD.
T1, T2 and PD values are derived from synthetic MRI.
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Table 7 Qualitative image scores of conventional and the matched synthetic contrast images

Reader Conventional T, W images Synthetic T, W images p- value Conventional T,W images Synthetic T,W images  p-value
Reader 1 4.36 £ 0.64 3.68 +0.82 <0.001 4.52+0.54 4.47 £0.62 0.102
Reader 2 4.27+0.68 3.78 £ 0.69 <0.001 4.57+0.54 4.51 £0.60 0.083

W, T, weighted; W, T, weighted.
The image scores are expressed as means * standard deviations.

the overall image quality of synthetic 7,W images is
inferior to that of conventional 7\W images, probably
due to the fixed TR/TE combination (TR = 500 ms, TE
= 10 ms).”? Also, the heterogeneity and complexity of
the anatomy in the head and neck region and the unac-
customed image contrast can contribute to lower overall
image quality scores. Therefore, optimizing param-
eter combinations based on the specific head and neck
region may be necessary.

The present study has a few limitations. First, malig-
nant salivary gland tumors include a variety of tumors

Figure 4 A 30-year-old patient with oropharyngeal squamous cell
carcinoma. (a) Axial conventional 7,W TSE image. (b) Axial conven-
tional 7,W TSE image. (c) Synthetic 7,W image. (d) Synthetic 7,W
image. Both conventional and synthetic contrast images can clearly
display that the tumor was located in the left pharyngeal tonsil;
however, the margin of the tumor is blurred on the synthetic 7\'W
image, and the fatty component of the parapharyngeal space is not
as clearly shown as in conventional 7\W images (arrow). T\W, T,
weighted; TSE, turbo spin echo.
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with different pathological types. However, the number
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