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Abstract

Purpose The new modality of an integrated positron emission
tomography/magnetic resonance imaging (PET/MRI) has re-
cently been introduced but not validated. Our objective was to
evaluate clinical performance of '®F-fluoro-2-deoxyglucose
(*®F-FDG) PET/MRI in patients with head and neck cancer.
Methods This retrospective study was conducted between Jan-
uary 2013 and February 2013. Ten patients (eight men, two
women; mean age, 61.4+13.4 years) with histologically proven
head and neck tumors were enrolled. Whole-body PET/MRI and
regional positron emission tomography (PET) with dedicated
MRI were sequentially obtained. Maximum standardized uptake
value (SUVmax), SUVmean, metabolic tumor volume, total
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lesion glycolysis and contrast enhancement were analyzed. A
total of ten whole-body positron emission tomography (PET),
ten regional positron emission tomography (PET), ten dedicated
MRI and ten regional PET/gadolinium-enhanced T1-weighted
(Gd)-MRI images were analyzed for initial staging. Two nuclear
medicine physicians analyzed positron emission tomography
(PET) and PET/MRI with a consensus. One radiologist analyzed
dedicated MRI. The primary lesions and number of metastatic
lymph nodes analyzed from each image were compared.
Results Eight patients were diagnosed with head and neck can-
cer (one tongue cancer, four tonsillar cancers, one nasopharyn-
geal cancer and two hypopharyngeal cancers) by histological
diagnosis. Two benign tumors (pleomorphic adenoma and
Warthin tumor) were diagnosed with surgical operation.
Whole-body positron emission tomography (PET) and regional
positron emission tomography (PET) attenuated by MRI showed
good image quality for the lesion detection. Whole-body positron
emission tomography (PET) and regional positron emission
tomography (PET) detected ten primary sites and compensated
for a missed lesion on dedicated MRI. A discordant number of
suspicious lymph node metastases was noted according to the
different images; 22, 16, 39 and 40 in the whole-body positron
emission tomography (PET) only, dedicated MR, regional pos-
itron emission tomography (PET) only and regional PET/Gd-
MR, respectively. There was no distant metastasis based on
analysis of whole-body positron emission tomography (PET)
and whole-body PET/Dixon-volume interpolated breathhold ex-
amination (VIBE) MRI. Regional PET/Gd-MRI combined with
whole-body PET/MRI modified staging in three patients. Le-
sions of primary tumor and suspicious metastasis were well
detected on both value of SUVmax and visual analysis. The
regional PET/Gd-MRI combined with whole-body PET/MRI
showed convenient clinical staging performance compared with
positron emission tomography (PET) and MRI alone.
Conclusion In this preliminary study, PET attenuated by MRI
showed good image quality to detect lesions. And whole-body
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PET/MRI as a single modality was feasible for staging in a
clinical setting. Whole-body positron emission tomography
(PET), regional positron emission tomography (PET), dedi-
cated MRI and regional PET/Gd-MRI showed discordant
results in lesion detection. These discordant results might be
synergistic effect for accurate staging.

Keywords Head and neck cancer - Oncology - PET - MRI -
Integrated PET/MRI

Introduction

Positron emission tomography (PET) using '*F-fluoro-2-
deoxyglucose (FDG) has been known to be a useful tool to
detect the malignancy in various cancers. PET has advantages
for whole-body evaluation, which makes it possible to discov-
er distant metastases. In the initial period, PET had a limitation
to evaluate the loco-regional lesion due to difficulty of ana-
tomical correlation. Also, these caused the problem to read
PET image between the physiologic metabolism and malig-
nant metabolism. Simply, these problems were widely resolved
by the emergence of PET/CT. Combined computed tomogra-
phy (CT) clarified whether the FDG uptake was metabolically
active or not. CT showed better morphologic information and
smaller lesion than PET. It improved the sensitivity and spec-
ificity of PET in staging and detection of recurrence [1, 2].

The head and neck have complex anatomy and involve
many normal structures such as lymphoid tissue, laryngeal
muscle and salivary glands. They induce variable patterns and
intensity of FDG uptake. Malignancy in these organs is usu-
ally evaluated from endoscopy, contrast-enhanced CT and
contrast-enhanced magnetic resonance imaging (MRI) [3].
PET/CT was useful to evaluate suspicious metastatic lymph
nodes or recurrence in treated scarred areas which were de-
tected from other images. Also, PET has similar accuracy to
detect metastatic lymph nodes compared with dedicated CT
and MRI [4] and is superior to other modalities for finding the
primary malignant lesion in case of proven metastatic cervical
lymph nodes. After integration of PET and CT, the character-
istics of disease have been better demonstrated with combined
anatomy and metabolism [5].

Progressive new imaging tool, PET/MRI potentially has the
advantage of diagnosis in oncology. MRI shows increased soft
tissue contrast compared with CT and has no radiation dose [6].
Integration of PET/MRI has been expected to improve sensi-
tivity and specificity compared with PET/CT. Most of all, the
sensitivity and accuracy for metastatic regional lymph nodes
has been clinically concerned. Also detailed analysis using
metabolic activity is possible in lesion-based analysis. Recently,
many studies related to PET/MRI have been introduced [7-9].
These researches are in its early stage, and therefore the useful-
ness of integrated PET/MRI has not been fully evaluated.

Thus, in the current investigation, we retrospectively
reviewed the PET/MRI of ten patients, diagnosed with head
and neck tumor. We will describe the initial experience to
compare the diagnosis and sensitivity of MRI attenuation-
corrected PET images with that of integrated PET/MRI in
head and neck cancer patients.

Materials and Methods
Patients

This study was approved by the Institutional Review Board
(IRB) of Seoul National University Hospital (SNUH). Be-
tween January 2013 and February 2013, ten patients were
retrospectively selected. They had been diagnosed with head
and neck tumor at SNUH or an outside hospital. Patients were
referred and underwent PET/MRI for staging of known tu-
mors or for detecting unknown primary lesion. Patients’ char-
acteristics are listed in Table 1. Two benign tumors (pleomor-
phic adenoma and Warthin tumor) and one tonsillar cancer
were confirmed by surgical operation. No patient had been
treated for head and neck cancer previously. The PET/MRI
and dedicated MRI images were obtained simultaneously.
Based on the initial staging, clinicians decided to choose
therapeutic modality.

Imaging Protocol

All acquisitions were performed by using an integrated PET/
MRI scanner (Siemens Healthcare, Erlangen, Germany). All
patients fasted for 6 h before the scan; serum glucose levels
were obtained before the injection and were less than 200 mg/
dl in all patients. 0.14 mCi/kg of 'F-FDG was injected.
Whole-body and regional PET images were sequentially ob-
tained after once injection. At 50 min post injection, the
patient was placed on the PET/MRI scanner bed. The MR
examinations were performed with a 3-T MR imaging unit.
Firstly, a simple fast sequence of MRI was performed for a
scout image. Afterwards a whole-body PET scan was per-
formed to cover from head to the distal thigh (craniocaudal).
Each bed PET was performed with an acquisition time of
3 min, 25.7-cm bed length with 30 % of overlapping area,
4.1x2.6x3.1 mm and 172 matrixes. Simultaneously, MR im-
age acquisition was performed per bed. At first, MRI sequence
to correct PET attenuation was performed. It was followed by
Dixon-VIBE (volume interpolated breathhold examination)
sequences in axial orientation and HASTE (half-Fourier
acquisition single shot turbo spin echo) T2-weighted in coronal
orientation. Whole-body MRI scan lasts 5 min 35 s per bed.
After whole-body PET/Dixon-VIBE MRI scan, regional
PET and MRI images were performed. Regional PET was
performed with an acquisition time of 10 min, a voxel size
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Table 1 TNM Staging according to contrast-enhanced CT only, whole-body PET only, Gd-enhanced T1-weighted MRI, regional PET only, regional
PET/Gd-MRI and whole-body PET/Dixon VIBE MRI + regional PET/Gd-MRI

Patient  Primary Pathology TNM stage
tumor
CE-CT WB PET Gd-MRI R-PET R-PET/  WB PET/Dixon VIBE
N NM ™N N Gd-MRI  MRI + R-PET/Gd-MRI
TN TNM

1 Parotid Pleomorphic adenoma - - - - - -

2 Parotid Warthin tumor - - - - - -

3 Tongue SCC - N2bMO0 T4aN2b N2b T4aN2b  T4aN2bMO

4 Tonsil SCC, MD - NIMO TxN2b N2b TIN2b  TIN2bMO

5 Tonsil ScC TxN2c N2cMO T2N2c N2c T2N2c T2N2cMO

6 Tonsil SCC, WD T3/TANO N2cMO  T4bN2b N2c T4aN2c  T4aN2cMO

7 Tonsil SCC, MD T2N2a N2bM0O  T2N2b N2b T2N2b  T2N2bMO

8 Nasopharynx ~ Non-keratinizing type, PD  TxNl1 NIMO TIN1 N1 TIN1 TINIMO

9 Hypopharynx  SCC T2N1 N2bMO  T3N2b N2b T3N2b  T3N2bMO

10 Hypopharynx ~ SCC, MD T4bNO N2bMO  T2NOMI or T3NO  N2b T4bN2b  T4bN2bMO

CE-CT contrast enhanced CT, WB PET whole-body PET, Gd-MRI Gd-enhanced T1-weighted MRI, R-PET regional PET, R-PET/Gd-MRI the
integration of regional PET with Gd-enhanced T1-weighted MRI; SCC squamous cell carcinoma, WD well differentiated, MD moderately differen-

tiated, PD poorly differentiated

of 1.6x1.6x 1.6 mm and 344 matrixes. Several MR sequences
were simultaneously performed in head and neck. A trans-
verse T2-weighted turbo spin echo (TSE) short T1 inversion
recovery (STIR) sequence was performed with 6,885/72 (TR/
TE) ms, 35 slices, a 4-mm section thickness, a field of view of
220%220 mm and a voxel size of 1.1x0.7x4.0 mm. A trans-
verse T1-weighted SE sequence was performed with 570/9.7
(TR/TE) 35 slices, 4-mm section thickness, a field of view
of 220x220 mm and a voxel size of 1.1x0.7x4.0 mm.
Transverse echo-planar diffusion-weighted (DW) images
were performed in the transverse plane before the contrast
material injection with b values of 1,000 and 2,000. After
that, coronal Tl-weighted SE sequence was performed.
Following the injection of gadolinium (Dotarem, Guerbet,
France), T1-weighted sequence was repeated in axial, cor-
onal and sagittal directions. Dedicated MR acquisition
time was 27 min 8 s. Axial images of regional PET with
MRI were parallel to anterior and posterior commissure
line of the brain.

The maximum and average standardized uptake value
(SUVmax and SUVmean) were used to determined FDG avid-
ity of primary site and suspicious metastatic lymph nodes. Total
lesion glycolysis was calculated by multiplying the SUVmean
of the primary tumor by the volume of the primary tumor.

Interpretation of PET/MR
All PET and PET/MRI images were retrospectively

interpreted jointly and in consensus by two experienced phy-
sicians trained in nuclear medicine. Patient information was
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partially known to the interpreters. The images of whole-body
PET only, whole-body PET/Dixon-VIBE MRI, regional PET
only and regional PET/Gd-MRI were interpreted by two nu-
clear medicine physicians (S.J.L. and H.J.S.). The whole-body
PET and regional PET images were analyzed from the monitor
of the computer workstation on different days at 2-week
intervals. Whole-body PET/Dixon-VIBE MRI images were
analyzed after reading PET on whole-body PET reading day.
Fusion image of PET/Dixon-VIBE and regional PET/Gd-
MRI showed good alignment. Regional PET/Gd-MRI images
were finally interpreted on regional PET reading day at the
end. The interpreters were aware that the patients had been
proven to have head and neck tumor or metastatic cervical
lymph nodes. Initially, the attenuation-corrected PET images
were reviewed in axial, coronal and sagittal planes with max-
imum intensity projection (MIP). Image quality of PET atten-
uated by MRI was good to evaluate lesion detection. Visual
assessment was analyzed; for the detection of primary tumor,
asymmetrical and discrete FDG uptakes in the oral cavity and
pharynx were recorded and graded as benign or malignant.
Symmetrical FDG uptake of anatomic structure such as vocal
cord and muscle were thought as normal physiology, and
excluded from the analysis. For the identification of lymph
nodes, the presence of prominent FDG uptake in bilateral upper
and lower neck area was considered a positive finding for
metastatic lymph nodes, regardless of the lymph node size. In
integration image of regional PET with Gd-MRI image, the
determination of primary site and metastatic lymph node was
combined for the visual assessment from PET image and Gd
enhancement from MRI images regardless of the subcentimeter
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size lymph nodes. In each PET image, maximum SUV and total
lesion glycolysis of primary tumor and suspicious metastatic
lymph nodes were analyzed. The retention index was calculat-
ed by subtracting the SUV at 1 h on whole-body PET from the
SUV at 1.5 h on regional PET.

Contrast-enhanced CT (CE-CT) and dedicated MRI
were analyzed from the monitor in the picture archiving
and communication system (PACS). The analysis of CE-
CT images was based on the reading reports. Dedicated
MRI images were analyzed by a radiologist (J.H.K.). In
MRI images, metastatic lymph nodes were classified as
enhancement on T1-weighted image with Gd contrast
[10, 11]. In CE-CT and dedicated MRI, metastatic
lymph nodes were considered when a short-axis diame-
ter is greater than 1 cm. In subcentimeter-sized lymph
nodes, morphologic feature of malignancy of necrosis
and indistinct margins indicating extranodal spread were
classified as metastatic lymph nodes.

The criteria of tumor staging were based on the seventh
edition of the AJCC classification system. The tumor stage
was determined according to the size of the tumor, the depth of
invasion, and the involvement of surrounding structures. The
nodal stage was determined according to the size, number, and
location of the lymph nodes. TN staging for CE-CT,
dedicated-MRI and regional PET/Gd-MRI was analyzed.
NM staging for whole-body PET and whole-body PET/
Dixon-VIBE MR, and N staging for regional PET were
analyzed.

Statistical Analysis

Data were analyzed with the use of a commercial statistics
package (MedCalc 9.5, MedCalc Software, Mariakerke,
Belgium, Version 12.0; SPSS, Chicago, IL). Summary
data are presented as median and range. The nonpara-
metric Wilcoxon signed ranks test was used to evaluate
the differences of SUVmax values between on whole-
body PET and regional PET. Significance was accepted
for p values<0.05.

Results

Discordant and Concordant Lesion Detection According
to Whole-Body PET, Regional PET, Dedicated MRI and
Regional PET/Gd-MRI

Whole-body PET and regional PET detected ten primary
sites and compensated for a missed lesion on dedicated MRI.
The total number of suspicious metastatic lymph nodes was
40. Whole-body PET and regional PET additionally detected 6
and 23 suspicious lymph node metastases, respectively. Re-
gional PET only detected suspicious lymph nodes much more
than whole-body PET and dedicated MRI (Fig. 1). Therefore,

two patients were upstaged by regional PET (patients 6 and
10). Sensitivities of identifying metastatic lymph nodes on
lesion-based analysis are shown in Table 2.

TN staging was modified in three patients based on region-
al PET/Gd-MRI and M staging was decided by whole-body
PET. From a single PET/MRI study, the treatment of choice
was decided. Table 1 summarizes TNM staging of eight
patients with malignant tumor. T staging was decided by
dedicated MRI, but a case was corrected by regional PET
(patient 4). N staging showed highly discordant results; ded-
icated MRI in one patient and by regional PET in two patients
(patients 6 and 10). A case of unknown origin metastatic
lymph node was diagnosed with left tonsillar cancer by
whole-body PET and regional PET but not by dedicated MR
image (Fig. 2, patient 4). There was no distant metastasis
based on analysis of whole-body PET and whole-body PET/
Dixon-VIBE MRI.

Two benign tumors were delineated as benign both in PET
(whole-body and regional PET) and dedicated-MRI. Warthin
tumor was well-defined margin and round shape in right
parotid gland (Fig. 3, patient 2) on each image modality.

Image Quality and Parameters

Whole-body PET and regional PET attenuated by MRI
showed good image quality to evaluate lesion detection. The
alignments of fusion PET/Dixon-VIBE MRI and regional
PET/Gd-MRI were matched correctly. The mean SUVmax,
SUVmean and total lesion glycolysis of primary tumor and
metastatic lymph nodes were shown in Table 3. Lesions of
primary tumor and suspicious metastasis were well detected
on both the SUVmax value and visual analysis. Additionally,
the retention index parameter could be measured. In primary
tumor, 22 % retention index was measured by different time
points of SUVmax. Also, lymph node metastases demonstrat-
ed 21 % retention index of SUVmax. The differences of
SUVmax values between whole-body PET and regional
PET are demonstrated in Fig. 4. Enhancement of Gd was
useful to evaluate malignancy and lymph node metastases in
dedicated MRI.

Discussion

In this study, we evaluated PET attenuated by MRI and the
image quality of PET/MRI. Integrated PET/MRI showed
good alignment and reliable lesion detection for head and
neck cancer staging. Moreover, whole-body PET combined
with regional PET/Gd-MRI was feasible and convenient for
staging as a single study. Discordant results of lesion detection
among whole-body PET, whole-body PET/Dixon-VIBE
MRI, regional PET and dedicated MRI and regional PET/
Gd-MRI might improve diagnosis. Also, both anatomic and
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Fig. 1 Warthin tumor of right
parotid gland in a 60-year-old
man. a MIP image of whole-body
'"8F-FDG PET. b Coronal
HASTE T2-weighted image of
the whole body. ¢ Axial image of
contrast-enhanced CT of the head.
d Axial image of Gd-contrast
enhanced T1-weighted image of
the head. e Axial dedicated PET
image of the head. f Axial VIBE
image of the head. e Axial
integrated PET image combined
with axial VIBE image

Table 2 Lesion-based sensitivity of whole-body PET, Gd-MRI, regional
PET and regional PET/Gd-MRI

WBPET Gd-MRI RPET R-PET/Gd-MRI
Primary site in head and neck *
Primary site (n = 10)
Concordance 10 9 10 10
Discordance 0 1 0 0
Sensitivity 100 % 90 % 100 % 100 %
Suspicious lymph node metastases °
Suspicious lymph node metastases (7 =40)
Concordance 16 16 16 16
Discordance 6 0 23 24
Sensitivity 55 % 40 % 98 % 100 %

# All primary lesions were confirmed by pathology (benign=2, malignant
lesions=8)

® Total suspicious metastatic lymph nodes were 40. Five of 40 were
confirmed by pathology (n=5) and the others (n=35) were confirmed by
multimodal imaging and clinical decision. Coincidence or discordance
was based on pathology, multimodal imaging and clinical decision. All
pathologic confirmed lesions (n=5) showed concordance
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metabolic information using variable imaging parameters
might show synergistic effects to localize and characterize
lesions.

A total of ten primary sites and 40 suspicious metastatic
lymph nodes were detected in ten patients. All ten primary
lesions were detected on whole-body PET, regional PET and
regional PET/Gd-MRI. The case of unknown origin tumor
was corrected by PET as part of PET/MRI. Likewise, the
sensitivity and specificity of PET has been known to be
superior to CT and/or MRI in unknown primary tumors with
cervical metastases [12]. Otherwise, as expected, MRI as part
of PET/MRI had the great image quality to delineate the
primary tumor relative to the surrounding soft tissue.

Subcentimeter lesions with avid FDG uptake were detected
well in regional PET/Gd-MRI. Sixteen suspicious metastatic
lymph nodes, including ones more than 1 cm and less than
1 cm, were all detected by the whole-body PET, dedicated
MRI, regional PET and regional PET/Gd-MRI. An additional
six and 24 suspicious lymph node metastases less than 1 cm
were delineated only by whole-body PET and regional PET,
respectively. Of subcentimeter lymph nodes in regional PET,
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Fig. 2 Malignancy of unknown A
origin in a 54-year-old man

(tonsillar cancer patient, patient 4

in Table 1). a MIP image of

whole-body '"*F-FDG PET shows

the asymmetrical metabolism in

the pharynx (black arrow) and a : \
biopsy proven metastatic lymph
node in left neck. White arrow
indicates the injection site of left
arm. b, ¢ Non-enhanced/contrast-
enhanced T1-weighted axial
images, respectively, did not
show anatomical abnormality of
the covered region. d
Asymmetrically increased
metabolism of the left tonsil. e
Confirmation of the anatomical
lesion primary site and metastatic '
lymph node. The left tonsillar
tumor was confirmed by biopsy

te

significantly increased uptake was the critical finding to de-
cide metastasis. However, all lesions were not confirmed by
pathology and we did not have sufficient evidence of lymph
node metastasis by follow-up image. Therefore, we mentioned
suspicious lymph node metastases. But, the head and neck
cancer patient with clinically NO nodal staging has the possi-
bility of false-negative in subcentimeter-sized lymph nodes
[13, 14]. In this study, MRI as part of integrated PET/MRI
improved anatomic localization of small lymph node metas-
tases and avid FDG uptake enhanced diagnostic certainty as in

Fig. 3 Tonsillar cancer in a 72-
year-old man (patient 6 in

Table 1). a Coronal image of
contrast-enhanced T1-weighted
image. MIP images of whole-
body (b) and regional '*F-FDG
PET (c¢). Coronal images of
whole-body (d) and regional '*F-
FDG PET (e)

a previous report [15]. The integration of regional PET with
MRI has potential to detect small lesions at an early stage.
Regional PET showed 18 more suspicious lymph nodes
than whole-body PET. The additional effect of regional PET
was based on a difference of acquisition time about triple that
of whole-body PET and time delay between whole-body PET
and regional PET. The acquisition of regional PET started with
MRI per bed as soon as whole-body PET/Dixon-VIBE MRI
was completed. The exam time of whole-body PET and
regional PET was 3 and 10 min, respectively. And dual time
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Table 3 SUV and total lesion glycolysis values in the primary tumors
and metastatic lymph nodes

Whole-body PET  Regional PET

Median Range Median® Range

Primary tumor, SUV

SUVmax 11.1 6.3-20.8 13.5(122 %) 7.9-24.8

SUVmean 6.6 3.7-11.9 8.0(121 %) 4.6-13.8
Nodal metastasis, SUV *

SUVmax 7.6 23-140 9.3 (122 %) 3.3-15.0

SUVmean 53 1.894  6.1(115%) 2.1-10.3
Total lesion glycolysis ® 51.1 9.7-765.2 91.5 (179 %) 9.1-667.9

(primary tumor)

* One of them with SUVmax value among suspicious metastatic lymph
nodes from each patient

® Calculated tumor volume with 40 % threshold of SUVmax value

¢ Increase from whole-body PET in parentheses refers to numerical value

points of whole-body PET at 1 h and regional PET at 1.5 h was
useful to evaluate lymph node metastasis showing better
tumor to normal count density ratio similar to previous reports
[16, 17].

Combined information from multiple modalities increases
diagnostic accuracy. Several studies have reported that
combined-modality PET/CT is superior to dedicated PET or
CT alone in head and neck cancer staging [2]. PET/CT reduces
the number of indeterminate lymph nodes using better ana-
tomic correlation compared with PET. MRI has the advantage

A
25F
P =0.0078
20
:
S 15
o)
%)
1ol /
5 -
Whole body PET Regional PET

in soft-tissue characterization even without application of
contrast agent and reduces the radiation exposure, which is
another good modality replacing CT as part of PET/CT. More-
over, regional PET increases detection of metastatic lymph
node and changes staging. PET/MRI is good for the staging in
head and neck cancer and is convenient for a single modality.
Also, the advantage of whole-body PET/MRI image can be
applied for systemic evaluation as a single method. Whole-
body PET/MRI has the advantage to detect both TNM staging
and distant metastasis at the same time. MRI scanner is a
device using nuclear magnetic resonance to image nuclei of
atoms. It produces the differential images from several se-
quences, which were useful to evaluate lesions in this study
[18]. In this study, no patient has evidence of distant metasta-
sis from whole-body PET and whole-body PET/Dixon-VIBE
MRI images. However, more studies for this synergistic effect
of PET and MRI sequences should be studied.

Our study has some limitations. We discussed ten prelim-
inary cases of patients with head and neck cancer. Further
studies are expecting to discuss the detailed analysis in large
population. Second, all suspicious metastatic lymph nodes
were not proven by histopathology. After PET/MRI scan,
seven patients were treated with chemotherapy and radiother-
apy. There was no sufficient time to observe those clinical
processes. Third, the motion artifact to be influenced by
respiration was not mentioned on MRI. The image of organs
such as lung, diaphragm and liver could be distorted by MRI.
The artifacts of dental implants in the oral cavity were in-
duced. These artifacts have less an effect on reading PET,
while greatly influencing MRI [19]. Fourth, the most negative

B

16

P =0.0002

10

SUVmax

L I

Whole body PET Regional PET

Fig. 4 The differences of SUVmax values between on whole-body PET and regional PET. Primary tumors (a) and multiple suspicious lymph node
metastases (b) show a tendency of further increased FDG uptake in regional PET
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element of PET/MRI was the prolonged examination time. It
took about 1 h to obtain whole-body PET/Dixon-VIBE MRI
and Gd-MRI, except for the preparation time between MRI
sequences. Half the time was due to various MRI sequential
images. It needs to reduce the examination time in purpose of
facilities of use. The best sequence of MRI should be consid-
ered for clinical use, except unnecessary sequences. Five,
variable imaging parameter such as SUVmax, SUVmean,
TLG, retention index and ADC can be measured in routine
integrated PET/MRI. Further specific study of these parame-
ters should be interpreted.
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