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Abstract

AIM: To evaluate the dynamic contrast-enhanced mag-
netic resonance imaging (DCE-MRI) findings of bone
metastasis in prostate cancer patients.

METHODS: Sixteen men with a diagnosis of metastatic
prostate cancer to bones were examined with DCE-MRI
at 1.5 Tesla. The mean contrast agent concentration vs
time curves for bone metastasis and normal bone were
calculated and A”°” and ve values were estimated and
compared.

RESULTS: An early significant enhancement (wash-out:
n = 6, plateau: 7 = 8 and persistent: 7 = 2) was dete-
cted in all bone metastases (7 = 16). Bone metastasis
from prostate cancer showed significant enhancement
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and high K and ve values compared to normal bone
which does not enhance in the elderly population. The
mean K was 0.101/min and 0.0051/min (P < 0.001),
the mean ve was 0.141 and 0.0038 (P < 0.001), for
bone metastases and normal bone, respectively.

CONCLUSION: DCE-MRI and its quantitative perfusion
parameters may have a role in improving the detection
of skeletal metastasis in prostate cancer patients.

© 2011 Baishideng. All rights reserved.

Key words: Prostate; Cancer; Bone; Metastasis; Dynamic
contrast-enhanced MR imaging
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Kayhan A, Yang C, Soylu FN, Lakadamyali1 H, Sethi I, Karczmar
G, Stadler W, Oto A. Dynamic contrast-enhanced MR imaging
findings of bone metastasis in patients with prostate cancer. World
J Radiol 2011; 3(10): 241-245 Available from: URL: http://www.
wjgnet.com/1949-8470/full/v3/i10/241.htm DOI: http://dx.doi.
org/10.4329/wjr.v3.i10.241

INTRODUCTION

Prostate cancer is the most commonly diagnosed non-
skin cancer in men in the United States. As per the latest
estimates by American Cancer Society in 2009 about
192280 new cases of prostate cancer will be diagnosed
and 27360 men will die of the disease!". It is known that
most patients with locally advanced prostate cancer will
also have probable occult metastases at diagnosis. The
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most important determinant of potentially curative thera-
pies and of appropriate palliative management for pros-
tate cancer during early staging is accurate assessment of
the extent of the metastatic process' .

The most frequent sites of distant metastases of pros-
tate cancer are bones and typically vertebra™. The diag-
nosis, location, burden and monitoring of metastatic bone
involvement plays a crucial role in patient management and
prognosis. Imaging bone disease in prostate carcinoma
generally involves a cascade of studies starting with bone
scintigraphy followed by magnetic resonance imaging
(MRI), computed tomography (CT) or positron emission
tomography/CT. Conventional MRI is sensitive to eatly
changes in bone marrow that precede the osteoblastic
response in the bone matrix. However, detection rates for
bone metastases using MR range between 7% and 38%
and its use is still limited™”. Recently, newer MRI met-
hods such as diffusion-weighted imaging and dynamic
contrast-enhanced MRI (DCE-MRI) are also addressing
the lack of quantitative assesment of skeletal metastases.

DCE-MRI has been increasingly used as an additional
technique to characterize various bone lesions, grading
disease, planning and guiding biopsy and monitoring
response to radio- and/or chemotherapy and detecting
eatly local recurrence®™’. Tt provides a powerful tool for
assessing angiogenesis and measuring properties of tissue
vasculature, including blood volume and vascular perme-
ability in tumor tissues. In this study, we aimed to evalu-
ate DCE-MRI findings of bone metastasis in patients
with prostate cancer.

MATERIALS AND METHODS

Subjects

The study group consisted of 16 men (age range: 49-79 years;
median age: 65 years) with histologically proven adeno-
carcinoma of the prostate with skeletal metastasis. The
study was approved by the institutional review board and
informed consent was obtained. Each patient underwent
clinical CT scan and bone scan prior to this study and the
sites of bone metastasis was determined based on CT and
bone scan findings. As part of the research protocol, bone
metastases in regions with minimal motion artifact were
scanned by research DCE-MRI protocol. In one patient,
the scanned bone metastasis was in the shoulder and in 15
patients it was in the pelvic region. None of the metastatic
lesions were treated before MRI.

MR imaging

MR images were acquired on a 1.5T GE MRI scanner
(SIGNA™ GE Medical Systems, Waukesha, WI, USA).
Following a scout scan to localize the lesions, T'1-weighted
(T1W) images were acquired at 2 s temporal resolution for
1 min before and 6 min after the injection of 0.1 mmol./kg
gadodiamide (Omniscan, GE Healthcare, Chalfont St.
Giles, UK). The contrast agent and 20 mlL saline flush was
injected with an automated injector (Medrad, Indianola, PA,
USA) at the rate of 2 mL./s in an antecubital vein. A 2D
fast spoiled gradient-echo pulse sequence was used with
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TR/TE = 7.8/1.7 ms, flip angle 60°, matrix size 256 X 128,
field of view 30-35 cm, 2 slices, slice thickness 8 mm, slice
spacing 1 mm. The axial slices in which the lesion was in its
largest dimension were selected.

Data analysis

For each subject, an experienced radiologist placed the re-
gion of interest (ROI) on the bone metastasis and normal
bone in the DCE-MRI after reviewing the clinical CT and
bone scan images. Any vessels at the lesion margin were
carefully excluded from the bone metastasis ROI. For
normal bone, muscle and bone metastasis the mean ROI
size was 3.1 cm’ (median 3.2 cm’, range 1.1-5.7 cm’), 16.4
cm’ (median 13.9 cm’, range 6.6-33.8 cm?) and 14.3 cm®
(median 10.0 cm’, range 5.0-33.7 cm’), respectively.

The enhancement patterns of bone metastasis and
normal bone were analyzed regarding presence of carly
enhancement, washout, plateau and persistence of en-
hancement. The contrast agent concentration was cal-
culated as previously described”. Contrast agent arterial
input function (AIF), which is the contrast agent concen-
tration in the blood plasma, was estimated with a multiple
reference tissue method using tumor voxels and muscle
as described by Yang e7 al™. The mean contrast agent
concentration »s time curve [Ce(t)] was calculated for
each bone metastasis ROI and normal bone ROI. Using
the estimated individual AIF, contrast agent transfer rate
between blood and tissue (K™) and the extra-vascular
extra-cellular fractional volume (z), were then estimated
under the Tofts model".

Statistical analysis

Two-tailed paired Student’s #test was used to test the dif-
ference in K™ and » between bone metastasis and not-
mal bone. Statistical analysis was performed using SPSS

Software System version 15.0 (SPSS Inc., USA).

RESULTS

All of the bone metastases showed eatly significant en-
hancement (wash-out: 6, plateau: 8 and persistent: 2)
(Figures 1 and 2). On the other hand, normal bone dem-
onstrated negligible enhancement in 15 patients. There
was minimal enhancement of normal bone in only one
patient.

For the 16 bone metastases, the mean K™ was 0.101/min
(range 0.034-0.290/min, median 0.071/min) and mean »
was 0.141/min (range 0.080-0.234/min, median 0.141/min).
For the 16 normal bones, the mean K™ was 0.0051/min
(range 0.0-0.080/min, median 0.0/min), (P < 0.001). The
mean 2 of normal bone was 0.0038 (range from 0.0-0.048,
median 0.0), also significantly lower than that in bone
metastases (P < 0.001). Based on quantitative analysis, nor-
mal bones showed slightly negative enhancement or very
weak enhancement. In one 69-year-old patient, the normal
bone showed a moderate enhancement with a K™ value
of 0.080/minand a small 2 value of 0.048. Figure 2 shows
the Ci(t) curve of bone metastasis and normal bone, as
well as the pre-contrast image, the average early subtrac-
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Figure 1 Contrast agent concentration vs time curves in bone metastases
(colored solid lines) and normal bones (black dotted lines). The curve from
the only enhancing normal bone was highlighted by thick black dotted line. The
enhancement of the normal bone was much less than the metastatic lesions.

tion image, and the average late subtraction image in two
representative patients.

DISCUSSION

Approximately 70% of patients with advanced prostate
cancer develop skeletal metastasis' *'?, MRI appearance
of normal bone marrow reflects variable amounts of its
physiological components, primarily fat cells and hemo-
poietic cells. Although bone marrow that contains mostly
fat cells can be depicted by conventional MRI techniques
(including T1W, T2W and fat saturated imaging), these
techniques are often not able to differentiate tumor
infiltration, fibrosis and normal red bone marrow. Ad-
ditionally, for a malignant marrow lesion to be visible on
conventional MRI scan, it must replace sufficient normal
marrow cells so that it can cause alterations in T'1 and T2
relaxation values. However, as the perfusion of normal
bone marrow is strongly influenced by the age of the
patient and fat content of the marrow, the contrast en-
hancement of normal bone marrow decreases markedly

with increasing age and conversion to fat, while the tumor
cells demonstrate enhancement”"™"". Our study group
consisted of patients with an age range of 49-79 years and
no enhancement was detected in normal bones in the vast
majority (15/16) of the patients. As the metastatic tumor
has increased enhancement levels, the tumor foci can be
easily detected in the background of non-enhancing bone
marrow on contrast-enhanced MR images. Therefore,
contrast enhanced MRI may be an important tool for de-
tection of bone metastasis for the elderly population of
prostate cancer patients.

There have been many studies searching the micro-
vascularization of bone marrow with different DCE-
MRI techniques in which qualitative, semiquantitative
and quantitative methods have been reported to depict
tissue perfusion pararnetersm"w]. Tokuda et al analyzed 34
patients with benign and malignant vertebral lesions in
which peak enhancement, steepest slope and slope value
were calculated from the time intensity curve (T1IC)".
They showed that the steepest slopes of metastatic le-
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sions were significantly higher than those of benign
lesions and no characteristic distribution of the TIC pat-
tern was found to help in differentiation of benign and
metastatic lesions. Chen e a/ investigated the peak con-
trast enhancement percentage, enhancement slope and
the TIC patterns of the first pass of contrast into verte-
bral lesions. They found that metastatic vertebral lesions
had a higher peak enhancement percentage and steeper
enhancement slope than lesions of benign etiologym.
They also concluded that type D (rapid wash in and wash
out) and E (rapid wash in followed by a second slow-
rising phase) curves are valuable in differentiating benign
and malignant vertebral lesions. Both of these studies
evaluated angiogenesis and perfusion of bone metastasis
using semi-quantitative parameters. Recently, a few stud-
ies have looked into more advanced quantitative analysis
methods to potentially increase accuracy and reproduc-
ibility of DCE-MRI. Bautle ¢f a/ evaluated the amplitude
and exchange rate constant (IKKep) of the enhancement of
bone metastasis in an animal model of breast cancer™.
They found that amplitude decreased significantly prior
to changes in osteolytic lesion size following treatment
of bone metastasis. On the other hand, there was no
significant change in Kep between the treated group and
control group.

In our study, by using quantitative parameters ob-
tained from high temporal resolution DCE-MRI data,
we demonstrated that in eldetly prostate cancer patients,
bone metastasis showed much faster and higher enhance-
ment than normal appearing bones. The difference in
their contrast concentration levels lasted for the entire
5.5 min of contrast enhancement duration. These results
suggests that it may be possible to detect bone metastasis
at a delayed contrast enhanced phase after 3 min of con-
trast administration instead of imaging the patients con-
tinuously at high temporal resolution for several minutes.
However, quantitative analysis of DCE-MRI data can
provide quantitative information about the bone metasta-
sis which cannot be obtained by bone scan and CT. Fur-
ther studies are needed to investigate whether DCE-MRI
derived perfusion parameters may be used as biomarkers
in evaluation of treatment response of bone metastasis
in patients with prostate cancer.

The limitation of our study is that the quantitative
parameters obtained from metastatic lesions were com-
pared with the findings of normal bone in the same pa-
tient rather than benign bone lesions. The parameters of
metastatic bone lesions other than prostate were also not
compared. Moulopoulos 7 al”" evaluated cancer patients
with metastasis to bone marrow including lymphoma,
chronic lymphocytic leukemia, carcinoma of the cervix,
breast, lung and bladder. They compared the wash-in and
wash-out rates, time to peak, and time to maximum slope
values of control group with no history of malignancy
and reported a significant difference for all values.

In conclusion, bone metastasis from prostate cancer
demonstrates significant enhancement leading to high
K™ and » in contradiction to normal bone which does
not enhance in the elderly population. DCE-MRI and its
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Figure 2 Pelvic bone metastasis on the left side in a patient with prostate cancer compared with normal pelvic bones on the right side. A: Contrast agent
concentration vs time curve of bone metastasis region of interest (ROI) and normal bone ROI; B: Pre-contrast image (arrow: bone metastasis, arrowhead: normal
bone); C: The average subtraction image for the first minute after bolus arrival; D: The average subtraction image for the last 1 min in two representative patients (arrow:
bone metastasis, arrowhead: normal bone).

quantitative analysis may have a role in improving the de- tection of bone metastasis from prostate cancer.
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COMMENTS

Background

Prostate cancer is a major health problem and a major cause of death in men.
It is crucial to determine the assessment of the metastatic process of prostate
cancer for designing a proper treatment. The most frequent sites of distant me-
tastases of prostate cancer are bones. Dynamic contrast-enhanced magnetic
resonance imaging (DCE-MRI) and its quantitative analysis may contribute to
improve the detection of bone metastasis from prostate cancer.

Research frontiers

DCE-MRI has been increasingly used as an additional technique to character-
ize various bone lesions. It provides a powerful tool for assessing the tissue
vasculature in tumor tissues. In this study, the authors demonstrate the contri-
bution of DCE-MRI for detection of bone metastasis in patients with prostate
cancer.

Innovations and breakthroughs

In recent studies searching the microvascularization of bone marrow, mostly
qualitative and semiquantitative DCE-MRI techniques were used. This study
investigated quantitative parameters obtained from high temporal resolution
DCE-MRI data of bone metastasis from prostate cancer. Furthermore, our study
demonstrated that bone metastasis from prostate cancer shows significant
enhancement leading to high K™ and ve in contradiction to normal bone which
does not enhance in the elderly population.

Applications

Quantitative measurements of DCE-MRI data may improve the diagnosis of
bone metastasis by providing quantitative analysis which cannot be obtained
by bone scan and CT. Therefore, this study may represent a future perspective
for DCE-MRI derived perfusion parameters, which may be used as biomarkers
in evaluation of treatment response of bone metastasis in patients with prostate
cancer.

Terminology

DCE-MRI provides a powerful tool for measuring alterations in the microvascu-
lar environments of the tissue. K™ and ve, are quantitative parameters of DCE-
MRI and they are expected to be increased in bone metastasis from prostate
cancer, in contrast to normal bone in the elderly population.

Peer review

Although this study did not perform the reproducibility of quantitative perfusion
parameters in bone metastasis from prostate cancer, the topic of this article
may draw the readers’ attention. This study may be an initial step to assess
the roles of quantitative perfusion parameters in monitoring or predicting thera-
peutic responses for advanced prostate cancer patients in the future studies.
Generally this article is well-written.
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Abstract

Lipomas of the pancreas are very rare. There are fewer
than 25 reported cases of lipoma originating from the
pancreas. We present a case of pancreatic lipoma in
a 61-year-old woman with magnetic resonance imag-
ing findings and confirmatory histological findings. We
discuss and highlight the radiological features distin-
guishing a pancreatic lipoma from other fatty lesions of
the pancreas and pancreatic liposarcoma and provide a
brief review of the literature.

© 2011 Baishideng. All rights reserved.

Key words: Lipoma; Liposarcoma; Pancreas; Fat-con-
taining pancreatic tumors
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INTRODUCTION

Pancreatic tumors arise from cells of mesenchymal or
epithelial origin, or from non-ductal structures and fat.
Epithelial tumors constitute the largest group including
adenocarcinoma which account for 85% of all pancreatic
tumors. Non-ductal tumors account for 5%-15%, and
mesenchymal tumors account for about 1%!". Among
these, fat-originating tumors such as lipoma and liposar-
comas are the rarest.

CASE REPORT

A 61-year-old woman with a past medical history of dys-
lipidemia and cholelithiaisis was admitted to our institu-
tion for right hypochondrium pain and epigastric discom-
fort and vomiting of 2 wk duration. Her liver function
tests revealed mild transaminitis with alanine transami-
nase 246 U/L, aspartate transaminase 308 U/L, raised al-
kaline phosphatase (ALP) 188 U/L and y-glutamyl trans-
ferase (GGT) 408 U/L. The tumor marker carbohydrate
antigen 19-9 was slightly raised, 52.2 U/mL (reference
range 3-50 U/mL). Physical examination was normal. Ul-
trasonography revealed multiple subcentimetre gallstones;
the pancreas was noted not to be well visualized due to
ovetlying bowel gas. She was treated symptomatically for
biliary colic and was discharged well with a view for an
elective laparoscopic cholecystectomy. In view of her pet-
sistent raised ALP and GGT, a magnetic resonance chol-
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Figure 1 T2 magnetic resonance image. This cross sectional image reveals
a 6.8 cm x 4.4 cm fat containing lesion arising from the pancreatic head, scal-
loping the pancreatic head and displacing the duodenum.

Figure 2 T1 weighted magnetic resonance imaging phase. This cross
sectional image reveals a homogenous fatty containing lesion in the head of
pancreas.

angiopancreaticography was performed during follow-up.
It revealed a 6.8 cm X 4.4 cm fat containing lesion arising
from the pancreatic head, scalloping the pancreatic head
and displacing the duodenum (Figures 1 and 2).

Because of its size, liposarcoma could not be exclud-
ed. A Whipple’s procedure was performed and the final
histology of the lesion was a pancreatic lipoma. Post-op-
erative recovery was uneventful and she was discharged
in a healthy condition.

DISCUSSION

Lipomas are made up of mature adipose cells within a
thin collagen capsule. They can be found almost any-
where in the body where there is adipose tissue. When
found intra-abdominally, they frequently arise from the
gastrointestinal tract, although they can be found in other
rare locations such as the pancreas. In the literature there
are less than 25 cases of pancreatic lipoma™ and 4 cases
of pancreatic liposarcoma reported to date. The first
reported case was described by Bigard ez a in 1989 as a
hypoechoic mass in the head of the pancreas and this was
histologically confirmed as a lipoma. Several imaging mo-
dalities were used in the reported cases for diagnosis. Katz
et al™ presented 4 cases of pancreatic lipoma diagnosed
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on computed tomography (CT), showing a homogenous
lesion composing of fat. Legmann ef al” defined the CT
findings of a pancreatic lipoma. CT findings for a pancre-
atic lipoma include homogenous distribution of fat den-
sity with no central or peripheral contrast enhancement,
Housefield units of -80 to -120 and a sharp demarcation
with no evidence of intra- and extra-pancreatic adjacent
structures infiltration. Some of these characteristics were
used as a definition by Ozelm e7 al. Ultrasonography was
used in a series by Itai ez 4l Elliott et al” reported a case
of pancreatic liposarcoma with plain abdominal X-rays.
Di Matteo et al” reported a case of pancreatic lipoma that
was diagnosed on endoscopic ultrasonography.

Besides lipoma of the pancreas, fatty lesions in the
pancreas include focal fatty infiltration of the pancreas,
teratoma and liposarcoma. Liposarcoma is itself a hetero-
geneous group. Classification of liposarcoma into sub-
types is based on morphologic features and cytogenetic
aberrations; namely, the 5 subtypes are well-differentiated,
de-differentiated, myxoid, round cell and pleomorphicm.
Magnetic resonance imaging (MRI) has been used to
characterize the different groups of liposarcomas in the
retroperitoneum. Well-differentiated liposarcoma presents
as high signal intensity on T1-weighted (T1W) images, in-
termediate signal intensity on T2-weighted (T2W) images
and drop-out signal intensity on fat-suppressed MR imag-
es. De-differentiated liposarcoma has clear demarcations
between fat and non-adipose solid tissues and reveals
small amounts of fatty components. Myxoid liposarcoma
has a low signal intensity on T1W image and high signal
intensity on T2W image. Round-cell liposarcoma and
pleomorphic liposarcoma have soft tissue tumor signal
intensity without the characteristic fat signal. This sug-
gests MRI as the ideal imaging modality for retroperito-
neal liposarcomas as it can demonstrate its margins and
internal componentsm. In a review and meta-analysis of
the role of 18F—ﬂuorodeoxyglucose positron emission to-
mography (FDG-PET) in soft tissue sarcomas, the results
indicate that FDG-PET can discriminate between sarco-
mas and benign tumors and low and high grade sarcomas
based on the mean standard uptake value.

It has been suggested that both focal fatty infiltrations
and lipomas can be managed conservatively in asymp-
tomatic and incidental cases. A presumptive diagnosis of
lipoma can be made if the lesion is purely fat containing
no solid areas and is small (< 3 cm) in size. In the litera-
ture, there are no definite diagnostic criteria based on size
for distinguishing a lipoma from a liposarcoma in the
retroperitoneum. In fact, the tumor burden (the sum of
the maximum diameter of the primary tumors) has been
reported in a series to be as small as 5 cm. For liposarco-
mas, a large (> 10 cm) size, atising from a retroperitoneal
site, as well as an involved resection margin, are reported
as adverse prognostic factors" .

Most investigators believe that histology is not abso-
lutely necessary to confirm the diagnosis of pancreatic
lipoma because radiologic features are almost diagnostic.
However, a well-differentiated lipogenic liposarcoma may
mimic a benign lesion because of homogeneity of fat
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and its sharply defined margins on imaging.

Retroperitoneal liposarcomas are rare and pancreatic lipo-
sarcomas are even more uncommon with eventual metas-
tases reported in 30%-60% of cases'. Only 4 cases of
pancreatic liposarcoma have been reported, with minimal
radiologic data™. The reported pancreatic liposarcomas
range from 9 to 16 cm in largest diameter and diagnosis
is retrospective in nature and is not achieved based on
imaging alone™. A retrospective review of our depart-
mental records identified 21 patients with primary ret-
roperitoneal liposarcoma treated between July 1990 and
June 2005. There have been no liposarcomas related to
the pancreas in our institution to date"

In our case, the lesion is large and it is difficult to rule
out the possibility of liposarcoma. The patient also has
pain associated with symptoms of gastric outlet obstruc-
tion from compression of the duodenum and has a per-
sistently abnormal liver function test. Hence a decision
was made to perform a Whipple’s procedure to excise the
tumor.

In summary, lipomas of the pancreas are very rare.
The exact radiological diagnosis to differentiate it from
other fat-containing lesions can be difficult. Several radio-
logical modalities have been used, of which MRI proves
to be the most useful™. An asymptomatic or incidental
lesion can be managed conservatively and monitored
with serial imaging. However, if it is compressing on vital
structures e.g. ampulla of vater or duodenum, causing
symptoms or if there are any suggestions of malignant
change c.g. large size, rapid growth or radiologically het-
erogeneous, surgery can be offered as an option for treat-
ment and histopathological confirmation.
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Abstract

Modern medicine is expanding the possibilities of re-
ceiving “personalized” diagnosis and therapies, pro-
viding minimal invasiveness, technological solutions
based on non-ionizing radiation, early detection of
pathologies with the main objectives of being operator
independent and with low cost to society. Our research
activities aim to strongly contribute to these trends by
improving the capabilities of current diagnostic imag-
ing systems, which are of key importance in possibly
providing both optimal diagnosis and therapies to pa-
tients. In medical diagnostics, cellular imaging aims to
develop new methods and technologies for the detec-
tion of specific metabolic processes in living organisms,
in order to accurately identify and discriminate normal
from pathological tissues. In fact, most diseases have
a “molecular basis” that detected through these new
diagnostic methodologies can provide enormous ben-
efits to medicine. Nowadays, this possibility is mainly
related to the use of Positron Emission Tomography,
with an exposure to ionizing radiation for patients and
operators and with extremely high medical diagnostics
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Figure 1 Sergio Casciaro, PhD,
National Council of Research, Insti-
tute of Clinical Physiology, Campus
Universitario Ecotekne, Via per Mon-
teroni, 73100 Lecce, Italy.

costs. The future possible development of non-ionizing
cellular imaging based on techniques such as Nuclear
Magnetic Resonance or Ultrasound, would represent an
important step towards modern and personalized ther-
apies. During the last decade, the field of nanotechnol-
ogy has made important progress and a wide range of
organic and inorganic nanomaterials are now available
with an incredible number of further combinations with
other compounds for cellular targeting. The availability
of these new advanced nanosystems allows new sce-
narios in diagnostic methodologies which are poten-
tially capable of providing morphological and functional
information together with metabolic and cellular indica-
tions.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION AND EDUCATIONAL
EXPERIENCE

Sergio Casciaro (Figure 1) was born in Lecce, Italy in
1971. He received his Laurea degree in Nuclear Engineer-
ing at Turin Polytechnic Engineering School (Politecnico
di Torino) and his PhD in Bioengineering in 2003 at the
University of Pisa.

From 1996, he was a research engineer at CERN - Eu-
ropean Centre for Nuclear Research, Geneva, Switzerland,
working on the design and tests of the Large Hadron
Collider for high energy physics studies. Then, in 1998 he
moved to EPFL - Swiss Federal Institute of Technology,
Lausanne, Switzerland for a research program on thermo-
fluid dynamic experiments working on an ASHRAE
research investigation. Then he went to ISBEM - Istituto
Scientifico Biomedico Euro Mediterraneo, Brindisi, Italy
for advanced studies in the biomedical field with a special
focus on image and signal processing of magnetic reso-
nance imaging (MRI) and contrast-enhanced ultrasound
(US) data. In 2000 and 2001 he was a visiting scientist at
NIH - National Institute of Health, Bethesda, USA work-
ing with PA. Bandettini in the functional imaging unit for
advanced functional and morphological investigations
of the brain. From 2002 he has been a research scientist
at the National Council of Research, Institute of Clini-
cal Physiology and leader of the Biomedical Engineering
Science and Technology Division and director of the
Nanoimaging Ultrasound LAB for non-ionizing cellular
and molecular imaging using innovative nanosystems for
diagnosis and therapy. He is and has been in charge of
several national and European research projects. He is on
the Expert Evaluator Panel of the European Commis-
sion for the 7th Framework Program (Health, NMP, ez.).
He is a reviewer for the following international journals:
Investigative Radiology, Enropean Radiology, Radiology, Bioma-
terials, Neurolmage, Magnetic Resonance Imaging, IEEL TMI
and others. He is an editorial board member of the Wor/d
Jonrnal of Radiology.

Dr. Casciaro is a member and chair of the scientific
committee of several scientific associations (NESA Acad-
emy; ARISER Network; ICAR; MIMOS; CARS; LSMU-
International Medical University, Berlin, Germany). He
has been an invited lecturer at the Bioengineering Course
at Lecce University and Invited Professor at 6 national
and international master courses on advanced medical
imaging methods and techniques. He is Editor in Chief
of 3 international books and co-author of about 20
book chapters. He is the author of more than 70 scien-
tific articles in peer-reviewed journals and international
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conference proceedings. He is the main inventor of 5
national and international patents. He has been appointed
scientific director of the ARISER Annual Conference for
5 years. He received several awards and prizes as Young
Investigator and in 2010 he was awarded the prestigious
National Prize for Innovation by the PNICube National
Association as well as the “Prize of Prize for Research”
by the President of the Italian Republic at the Quirinale
Palace in Rome, June 2011.

ACADEMIC STRATEGY AND GOALS

Sergio Casciaro has 15 years experience in multidisci-
plinary research at international level, as documented in
detail in the next paragraphs. In particular, during the last
decade, his research activities have been related to the
development of novel methodologies for biomedical im-
age and signal processing, and through the introduction

of new contrast media, towards innovative and minimally
invasive diagnoses and therapies. His experience is specif-
ically related to three main research areas: (1) full experi-
mental characterization and modeling of novel micro-
and nano-scaled contrast media for non-ionizing imaging
techniques, such as US and MRI; (2) automatic extraction
of information from biomedical images and signals for
anatomical and functional investigations; and (3) indus-
trial research into the development of new biomedical
systems with related patenting activities at a national and
international level, bridging the gap between applied re-
search and industties in this field.

Early diagnosis of cancer through a non-ionizing ap-
proach is one of the main research objectives. In fact,
cancer is a huge and growing contributor to the burden
of disease and premature death worldwide: every year,
morte than 12000000 new cancer cases are diagnosed
(25% in Europe) and more than 7500000 people die due
to cancer-related causes (23% in Europe)"'; about 25%
of all deaths in the EU are attributable to cancer, and
in the age range 45-64 years the percentage increases to
almost 50%”. In addition, population growth and ageing
are expected to further increase these numbers.

The only possible way to significantly improve this
situation is by the introduction of completely new diag-
nostic methods capable of identifying tumors in their
very early stages of progression, ideally before the first
cancer cell is generated, that is when, as a consequence of
one or more risk factors, some cell nuclei start showing
specific DNA damage that is likely to give rise to tumor
degeneration. Therefore, the identification of distinc-
tive DNA alterations is crucial to better understand the
mechanisms of different cancers and to detect potential
genomic markers for diagnosis and prognosism. In this
scenario, hepatocellular carcinoma in particular has re-
cently been indicated as one of the tumor types where a
more complete understanding of the underlying genetic
alterations could have a major impact on the develop-
ment of new treatment strategiesw. A potentially promis-
ing strategy could be represented by the development of
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nanoparticle-based imaging agents, specifically designed
to highlight possible genomic defects which are prone to
subsequently develop cancer.

Non-invasive molecular imaging is an emerging field
in the frame of Diagnostic Imaging which aims to devel-
op new technologies which are able to detect processes at
the molecular and cellular level in living organisms, in or-
der to early and carefully identify and differentiate healthy
tissue from pathological tissue for better diagnosis and
therapy. The key feature of molecular imaging is the use
of specific contrast agents that selectively identify chosen
molecular targets or cellular processes, highlighting them
on the corresponding image. The fundamental hypothesis
of these new methods is that many diseases have a “mo-
lecular basis”, whose visualization may result in a number
of benefits: early diagnosis, accurate staging, real-time
monitoring of therapeutic treatment outcome (through
the imaging of molecular markers), better prognosis on
possible disease evolutions. This approach is particularly
useful in the diagnosis of tumors, since in most cases the
high mortality rate associated with these pathologies is
due to a “late diagnosis”, done only after the tumor has
reached an advanced stage.

Currently, the only diagnostic technique for which
molecular imaging is already routinely used in clinics is
positron emission tomography (PET), which is a highly
expensive technique and, above all, involves the use of
highly ionizing radiation with consequent risks for pa-
tients, operators and society. As a consequence, PET
examinations can not be used for patient follow-up or for
population screening purposes.

The idea of exploiting the properties of “molecular
markers” has brought new perspectives for Diagnostic
Imaging techniques, allowing the extension of molecular
imaging applications to non-ionizing techniques, such as
US and MRI, through the development and employment
of innovative nano-sized “targeted” contrast agents.

ACADEMIC ACHIEVEMENTS

Sergio Casciaro started his research career in 1996 at the
European Centre for Nuclear Research (CERN, Geneva,
Switzerland) working on the design of the main super-
conducting components of the Large Hadron Collider,
which nowadays represents the most important system
for future fundamental research in the field of high
energy physics, aimed at reproducing the “big bang”
conditions at the origin of the universe. The theoretical
design and experimental work conducted during his stay
at CERN has been fully integrated in the final version of
the system and the implemented guidelines have been in-
strumental for the system production in three European
countries with a successful final test last year. This is un-
doubtedly one of the most important preliminary steps
towards advancements in fundamental physics in the next
century.

After research experience at the Swiss Federal Insti-
tute of Technology of Lausanne in 1999 working on flu-
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id dynamic heat and mass transfer™ and on starting up
new experimental research activities, in 2000 he moved to
the National Institute of Health (NIH, Bethesda, USA)
in collaboration with ISBEM Institute of Brindisi and
Pisa University, to work on the most advanced morpho-
logical and functional brain studies by means of MRI un-
der the supervision of Dr. Peter A. Bandettini. He started
the functional MRI brain activities in Pisa at the Institute
of Clinical Physiology (IFC), the most important multi-
disciplinary biomedical institute of the Italian National
Council of Research (CNR). From then on, all his en-
ergy and efforts have been devoted to the creation, from
zero, of a multidisciplinary research group on biomedical
engineering science and technology at the Lecce site of
CNR-IFC. He developed an educational program on Bio-
medical Engineering at the Lecce University, where he re-
cruited several young scientists for the PhD programs in
Bioengineering; he implemented the research laboratories
thanks to the regional, national and international grants
he received in collaboration with many prestigious inter-
national scientific partners. Currently, he leads a multidis-
ciplinary group of young researchers and PhD students,
which in recent years has been actively involved in the
creation and management of several research activities,
and the annual organization of international scientific
events.

The obtained research results, as described in detail in
the following paragraphs, certify that the enormous per-
sonal and intellectual energy he invested has resulted in
outstanding scientific outcomes.

During the last decade, the main research interests
and activities of Sergio Casciaro have been related to the
development of novel methodologies for biomedical im-
age and signal processing, and through the introduction
of new contrast media, towards innovative and minimally
invasive diagnoses and therapies. Molecular, cellular,
quantitative, automated and real time approaches have
been of key significance in carrying out experimental and
theoretical scientific investigations.

In particular, the experience gained is specifically
related to the following main research areas: (1) theoreti-
cal simulations, design and full experimental character-
ization and modeling of novel micro- and nano-scaled
contrast media for non-ionizing imaging techniques, like
MRI and US"™" (Figure 2). These activities, whose final
goal is the introduction of novel combined therapies by
means of targeting, drug and gene delivery, have been
performed, including custom designed phantoms for “i
vitro” studies, as well as “ex vivo” experimentations and
“in vivd” trials in animal models""™; (2) automatic infor-
mation extraction from biomedical images and signals
for anatomical and functional investigations: automatic
image segmentation and registration, tissue characteriza-
tion (virtual biopsy), volume rendering for augmented
and virtual reality applied to oncology radiotherapy and
minimally invasive therapies (operation planning, intra-
operative image guidance, training, ef.), functional MRI
studies, employment of neural networks and expert
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Figure 2 Example of automatic detection of accumulated Silica Nanoparticles. A: Scheme of the analyzed phantom; B: B-mode image of a control phantom
with indication of the chosen ROI; C-E: Images of the analyzed ROIls with automatic detection results displayed in blue, red, and green for 150-nm, 320-nm, and
650-nm SiNPs, respectively. The sensitivity of the developed method for automatic nanoparticle detection had a maximum of 71% with 320-nm particles, whereas it
was lower with both larger and smaller particles (sensitivity of 63% and 18%, respectively).

Figure 3 Example of a 3D automatic phantom image segmentation simu-
lating liver vessel trees. The optimal algorithm configuration resulted in a
vessel detection sensitivity of 100% for vessels of more than 1 mm in diameter,
50% in the range 0.5-1 mm and 14% in the 0.2-0.5 mm range. An average
area overlap of 94.9% was obtained between automatically and manually seg-
mented vessel sections, with an average difference of 0.06 mm’. The average
values of corresponding false positive and false negative ratios were approxi-
mately 8% and 3%, respectively.

systems for supporting medical decisions' " (Figure 3);
and (3) industrial research for the design and develop-
ment of new systems and tools with the related intellec-
tual property protection and patenting activities at a na-
tional and international level, bridging the gap between
applied research and industries in this field.

The guiding principles of the conducted research
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activity have always been the maximum exploitation and
enhancement of non-ionizing imaging techniques (US and
MRI) through innovative methodologies, based on novel
image and signal processing algorithms and use of the most
advanced contrast media, also nanotechnology-based.

Many scientific results contributed to the advance-
ment of the research field and this can easily be veri-
fied thanks to the acceptance of publications in major
international peer-reviewed multidisciplinary scientific
journals, to the granted funding and to the winning of
international prizes and awards.

In the MRI field, innovative scientific contributions
have been made to the advancement of depiction of
venous vessels into the brain by exploiting endogenous
contrast mechanisms, revealing venous vessels smaller
than 1 mm and enhancing many details undetectable in
conventional venograms. This approach combines non-
invasiveness with high resolution images. Thanks to these
research outcomes, this methodology has been used to
further characterize the most important and commonly
used contrast mechanism for the detection and study of
neuronal activations: the Blood Oxygen Level Dependent
(BOLD) contrast. Sergio Casciaro’s work, has demon-
strated the weakness of the BOLD mechanism in reveal-
ing neuronal electrical activity due to venous artefacts
that are erroneously taken as actual brain activations,
which can provide tremendous new inputs into surgical
neuronal procedures. This work also received a Young
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Investigator Award in Sweden.

Important contributions have also been made in
the field of US imaging, both with and without the use
of contrast agents. In the literature, US contrast agents
(UCAs) have been studied extensively, however, most
of this research has focused on the single microbubble
dynamic and not on contrast agent populations. For the
first time, a new interpretation model was developed by
Sergio Casciaro for studying the dynamic evolution of
contrast agent populations over time and characterizing
the main destruction mechanisms and their changes in
terms of acoustic properties which can be exploited in
the fields of targeting, gene and drug delivery. Experi-
mental studies on the behavior of contrast microbubble
populations have been selected twice as finalist papers in
the Young Investigator Award Competition of the “Eu-
ropean Symposium on Ultrasound Contrast Imaging”.

Another contribution is related to tissue character-
ization by means of spectral analysis through wavelets
and independent component analysis, which is able to
distinguish pathologic tissues from healthy tissues in a
non-invasive and reliable way. Furthermore, all these tis-
sue properties have been translated into artificial tissues
reproducing with an excellent approximation not only
the propagation of the main US signal component, but
also its harmonic components normally essential for the
accurate study of UCAs: “ad hoc” experimental set-ups
for studying UCAs are available reducing the need for
animal models and unnecessary sacrifice. This innovative
technique for the manufacture of tissue mimicking phan-
toms for “zn vitro” characterization of UCA behaviour
was awarded the First Prize Poster Context in Chicago (IL,
USA) during the “Annual Advances in Contrast Ultra-
sound” congress in 2005.

Finally, another important contribution was the au-
tomatic information extraction from medical images
through innovative processing techniques in the case of
abdominal images, without any need for user interaction,
producing an important reduction in expensive manual
operations. Furthermore, this method received the Best
Paper Award at the ARISER Conference in 2007.

All previously summarized early scientific results
received scientific recognition. First of all, by the ac-
ceptance of manuscripts in international peer-reviewed
journals and conferences: from 2004 to 2009 more than
sixty scientific articles were written and accepted in the
field of biomedical imaging. Furthermore, four inves-
tigator awards were granted by international scientific
committees and in two other cases Sergio Casciaro was
a finalist in young investigator international competi-
tions. Four patents have been also granted and several
companies collaborate with Casciaro’s group on indus-
trial exploitation. Additionally, several research funds
have been granted to the afore-mentioned research ac-
tivities at regional, national and international level. The
following are the most significant and relevant research
projects in which Sergio Casciaro had scientific leader-
ship: a FIRB project on the development of new tech-
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niques and advanced methods for the employment of
UCAs in diagnostic and therapeutic applications (about
600 k€; 2003-20006); the CERSUM project (European
Center for Research and Development on applications
of Ultrasound in Medicine; about 1.2 M€; 2005-2008);
the ARISER project focused on the implementation of
Augmented and Virtual Reality techniques for develop-
ment of minimally invasive surgical procedures (“Marie
Curie Actions” of the 6th FP, and Sergio Casciaro has
been the Scientist in Charge of the “Image and Signal
Processing” Workpackage; about 500 k€; 2005-2008; see
also http:/ /wwwatiser.info); a Public-Private Laboratory
for the development of innovative technologies for ad-
vanced medical diagnostics (850 k€ for the past 4 years).
In the last 4 years Sergio Casciaro has been nominated
as Scientific Director of the annual international confer-
ence and summer school on minimally invasive technol-
ogies (MIT) of the ARISER communities, together with
several invitations to give talks at international events
and institutions active in the biomedical-related research
field. This last activity has been of key importance for
triggering the inspiration and the challenge towards fu-
ture MIT and related therapies.

PERSPECTIVE

Preliminary results available in the literature support the
feasibility of nanoparticle contrast agents (NPCAs) for
non-ionizing cellular imaging and concurrent therapy
to treat specific pathologies. An absolutely new class
of “theranostic” agents are under development in our
laboratory, based on biocompatible nanoparticles con-
sisting of a rigid multi-component core (superparamag-
netic compound + silica, able to introduce variation of
both magnetic susceptibility and acoustic impedance in
the surrounding medium) and a softer polymeric shell,
whose function will be to provide a pH- and/or thermo-
sensitive encapsulation for loaded drug molecules and to
act as a bridge for the conjugation of both fluorophores
capable of emitting light in the infrared region (to be
exploited in intraoperative fluorescence imaging) and
aptamers for the selective detection of specific disease
receptors. The possibility of adding a further component,
like gold nanorods, to the nanoparticle core, in order
to provide a strong optical absorption due to plasmon
resonance effects, employable for both hyperthermia and
optoacoustic imaging purposes, will also be evaluated.
The final goal is to develop and experimentally vali-
date a minimally invasive nanotechnology-based solution

to improve cancer diagnosis accuracy and subsequent
disease management, through a multimodal imaging ap-
proach and a self-tailoring and self-monitoring therapeu-
tic treatment. The undergoing research approach will try
to satisfy the actual clinical needs for risk stratification,
population screening and surgeon support during inter-
ventions, offering the possibility of combining elective
repeatable and cheap diagnostic examinations (US) with
highly specific clinical investigations (MRI) and also with
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intraoperative optical imaging modalities. The introduc-
tion of such diagnostic techniques involving nanoparticle
“theranostic” agents represents a tremendous innovation
compared to the state of the art of international litera-
ture. The entire systems and methods developed will then
create an absolutely innovative diagnostic-therapeutic
paradigm. Furthermore, it is reasonable to expect that
the development of these new multimodal non-ionizing
imaging modalities will allow significant improvements in
the diagnostic performances of current imaging systems,
and will have a strong influence on the advancements of
the European technology and biomedical industry. Fur-
thermore, the results of this research will create the basis
to develop new advanced and integrated diagnostic sys-
tems, towards minimally invasive therapies of the future.
Morteover, the targeting of NPCAs will allow local drug
delivery with the combined use of hyperthermia systems
for diagnosis and simultaneous cellular ablation of tu-
moral tissues towards a multi-therapy approach.

In conclusion, achievement of the ultimate goals of
our main research will try to overcome PET limitations
in the management of cancer pathologies by integrating
diagnosis, therapy and treatment monitoring in a single
non-ionizing procedure, and will open up new horizons
in the field of early tumor diagnosis thanks to a revolu-
tionary imaging approach.
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ultimate goal of the journals, i.c. the maximization of the value to
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Maximization of personal benefits

The role of academic journals is to exhibit the scientific levels of
a country, a university, a center, a department, and even a scientist,
and build an important bridge for communication between scien-
tists and the public. As we all know, the significance of the publica-
tion of scientific articles lies not only in disseminating and com-
municating innovative scientific achievements and academic views,
as well as promoting the application of scientific achievements, but
also in formally recognizing the “priority” and “copyright” of in-
novative achievements published, as well as evaluating research per-
formance and academic levels. So, to realize these desired attributes
of WJR and create a well-recognized journal, the following four
types of personal benefits should be maximized. The maximization
of personal benefits refers to the pursuit of the maximum personal
benefits in a well-considered optimal manner without violation of
the laws, ethical rules and the benefits of others. (1) Maximization
of the benefits of editorial board members: The primary task of
editorial board members is to give a peer review of an unpublished
scientific article via online office system to evaluate its innovative-
ness, scientific and practical values and determine whether it should
be published or not. During peer review, editorial board members
can also obtain cutting-edge information in that field at first hand.
As leaders in their field, they have priority to be invited to write
articles and publish commentary articles. We will put peer review-
ers” names and affiliations along with the article they reviewed in
the journal to acknowledge their contribution; (2) Maximization of
the benefits of authors: Since IWJR is an open-access journal, read-
ers around the wotld can immediately download and read, free of
charge, high-quality, peer-reviewed articles from WJR official web-
site, thereby realizing the goals and significance of the communica-
tion between authors and peers as well as public reading; (3) Maxi-
mization of the benefits of readers: Readers can read or use, free of
charge, high-quality peer-reviewed articles without any limits, and
cite the arguments, viewpoints, concepts, theories, methods, results,
conclusion or facts and data of pertinent literature so as to vali-
date the innovativeness, scientific and practical values of their own
research achievements, thus ensuring that their articles have novel
arguments or viewpoints, solid evidence and correct conclusion;
and (4) Maximization of the benefits of employees: It is an iron law
that a first-class journal is unable to exist without first-class editors,
and only first-class editors can create a first-class academic journal.
We insist on strengthening our team cultivation and construction so
that every employee, in an open, fair and transparent environment,
could contribute their wisdom to edit and publish high-quality ar-
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Biostatistical editing

Statisital review is performed after peer review. We invite an expert in
Biomedical Statistics from to evaluate the statistical method used in
the paper, including ~test (group or paired comparisons), chi-squared
test, Ridit, probit, logit, regression (linear, curvilinear, or stepwise),
correlation, analysis of variance, analysis of covariance, e#. The re-
viewing points include: (1) Statistical methods should be described
when they are used to verify the results; (2) Whether the statistical
techniques are suitable or correct; (3) Only homogeneous data can be
averaged. Standard deviations are preferred to standard errors. Give
the number of observations and subjects (17). Losses in observations,
such as drop-outs from the study should be reported; (4) Values such
as ED50, 1.D50, IC50 should have their 95% confidence limits cal-
culated and compared by weighted probit analysis (Bliss and Finney);
and (5) The word ‘significantly’ should be replaced by its synonyms (if
it indicates extent) or the P value (if it indicates statistical significance).

Conflict-of-interest statement

In the interests of transparency and to help reviewers assess any po-
tential bias, IWJR requires authors of all papers to declare any compet-
ing commercial, personal, political, intellectual, or religious interests
in telation to the submitted wotk. Referees ate also asked to indicate any
potential conflict they might have reviewing a particular paper. Before
submitting, authors are suggested to read “Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Ethical Considerations
in the Conduct and Reporting of Research: Conflicts of Interest” from
International Committee of Medical Journal Editors ICMJE), which is
available at: http:/ /wwwicmje.org/ethical_4conflictshtml.
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organization|. [Name of individual] owns patent [patent identification
and brief description].

Statement of informed consent

Manusctipts should contain a statement to the effect that all human
studies have been reviewed by the appropriate ethics committee or it
should be stated clearly in the text that all persons gave their informed
consent prior to their inclusion in the study. Details that might disclose
the identity of the subjects under study should be omitted. Authors
should also draw attention to the Code of Ethics of the World Medi-
cal Association (Declaration of Helsinki, 1964, as revised in 2004).

Statement of human and animal rights
When reporting the results from experiments, authors should follow
the highest standards and the trial should conform to Good Clini-
cal Practice (for example, US Food and Drug Administration Good
Clinical Practice in FDA-Regulated Clinical Trials; UK Medicines
Research Council Guidelines for Good Clinical Practice in Clinical
Trials) and/ot the World Medical Association Declaration of Hel-
sinki. Generally, we suggest authors follow the lead investigator’s na-
tional standard. If doubt exists whether the research was conducted
in accordance with the above standards, the authors must explain the
rationale for their approach and demonstrate that the institutional
review body explicitly approved the doubtful aspects of the study.
Before submitting, authors should make their study approved by
the relevant research ethics committee or institutional review board.
If human participants were involved, manuscripts must be accompa-
nied by a statement that the experiments were undertaken with the
understanding and appropriate informed consent of each. Any per-
sonal item or information will not be published without explicit con-
sents from the involved patients. If experimental animals were used,
the materials and methods (experimental procedures) section must
clearly indicate that appropriate measures were taken to minimize
pain or discomfort, and details of animal care should be provided.
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start each of the following sections on a new page: Title Page, Ab-
stract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgements, References, Tables, Figures, and Figure Leg-
ends. Neither the editors nor the publisher are responsible for the
opinions expressed by contributors. Manuscripts formally accepted
for publication become the permanent property of Baishideng
Publishing Group Co., Limited, and may not be reproduced by any
means, in whole or in part, without the written permission of both
the authors and the publisher. We reserve the right to copy-edit and
put onto our website accepted manuscripts. Authors should follow
the relevant guidelines for the care and use of laboratory animals
of their institution or national animal welfare committee. For the
sake of transparency in regard to the performance and reporting of
clinical trials, we endorse the policy of the ICMJE to refuse to pub-
lish papers on clinical trial results if the trial was not recorded in a
publicly-accessible registry at its outset. The only register now avail-
able, to our knowledge, is http://www.clinicaltrials.gov sponsored
by the United States National Library of Medicine and we encour-
age all potential contributors to register with it. However, in the case
that other registers become available you will be duly notified. A
letter of recommendation from each author’s organization should
be provided with the contributed article to ensure the privacy and
secrecy of research is protected.

Authors should retain one copy of the text, tables, photographs
and illustrations because rejected manuscripts will not be returned
to the author(s) and the editors will not be responsible for loss or
damage to photographs and illustrations sustained during mailing,

Online submissions

Manuscripts should be submitted through the Online Submission
System at: http:/ /www.wjgnet.com/1949-84700office. Authors are
highly recommended to consult the ONLINE INSTRUCTIONS
TO AUTHORS (http://www.wjgnet.com/1949-8470/g_info_
20100316162358.htm) before attempting to submit online. For
assistance, authors encountering problems with the Online Submi-
ssion System may send an email describing the problem to wjr@
wjgnet.com, or by telephone: +86-10-85381892. If you submit your
manuscript online, do not make a postal contribution. Repeated
online submission for the same manuscript is strictly prohibited.

MANUSCRIPT PREPARATION

All contributions should be written in English. All articles must be
submitted using word-processing software. All submissions must be
typed in 1.5 line spacing and 12 pt. Book Antiqua with ample mar-
gins. Style should conform to our house format. Required informa-
tion for each of the manuscript sections is as follows:

Title page
Title: Title should be less than 12 words.

Running title: A short running title of less than 6 words should be
provided.

Authorship: Authorship credit should be in accordance with the
standard proposed by International Committee of Medical Journal
Editors, based on (1) substantial contributions to conception and
design, acquisition of data, or analysis and interpretation of data; (2)
drafting the article or revising it critically for important intellectual
content; and (3) final approval of the version to be published. Au-
thors should meet conditions 1, 2, and 3.

Institution: Author names should be given first, then the complete
name of institution, city, province and postcode. For example, Xu-
Chen Zhang, Li-Xin Mei, Department of Pathology, Chengde
Medical College, Chengde 067000, Hebei Province, China. One au-
thor may be represented from two institutions, for example, George
Sgourakis, Department of General, Visceral, and Transplantation
Surgery, Essen 45122, Germany; George Sgourakis, 2nd Surgical

October 28,2011 | Volume 3 | Issue 10 |



Department, Korgialenio-Benakio Red Cross Hospital, Athens
15451, Greece
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XM designed the research; Wang CL, Zou CC, Hong I and Wu
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data; and Wang CL, Liang I and Fu JF wrote the paper.

Supportive foundations: The complete name and number of sup-
portive foundations should be provided, e.g,, Supported by National
Natural Science Foundation of China, No. 30224801

Correspondence to: Only one corresponding address should be
provided. Author names should be given first, then author title, af-
filiation, the complete name of institution, city, postcode, province,
country, and email. All the letters in the email should be in lower
case. A space interval should be inserted between country name and
email address. For example, Montgomery Bissell, MD, Professor of
Medicine, Chief, Liver Center, Gastroenterology Division, Universi-
ty of California, Box 0538, San Francisco, CA 94143, United States.
montgomery.bissell@ucsf.edu

Telephone and fax: Telephone and fax should consist of +, coun-
try number, district number and telephone or fax number, e.g., Tele-
phone: +86-10-85381892 Fax: +86-10-85381893

Peer reviewers: All articles received are subject to peer review.
Normally, three experts are invited for each article. Decision for
acceptance is made only when at least two experts recommend
an article for publication. Reviewers for accepted manuscripts are
acknowledged in each manuscript, and reviewers of articles which
were not accepted will be acknowledged at the end of each issue.
To ensure the quality of the articles published in IPJR, reviewers of
accepted manuscripts will be announced by publishing the name,
title/position and institution of the reviewer in the footnote ac-
companying the printed article. For example, reviewers: Professor
Jing-Yuan Fang, Shanghai Institute of Digestive Disease, Shanghai,
Affiliated Renji Hospital, Medical Faculty, Shanghai Jiaotong Uni-
versity, Shanghai, China; Professor Xin-Wei Han, Department of
Radiology, The First Affiliated Hospital, Zhengzhou University,
Zhengzhou, Henan Province, China; and Professor Anren Kuang,
Department of Nuclear Medicine, Huaxi Hospital, Sichuan Univer-
sity, Chengdu, Sichuan Province, China.

Abstract

There are unstructured abstracts (no more than 256 words) and
structured abstracts (no more than 480). The specific requirements
for structured abstracts are as follows:

An informative, structured abstracts of no more than 480
words should accompany each manuscript. Abstracts for original
contributions should be structured into the following sections. ATM
(no more than 20 words): Only the purpose should be included.
Please write the aim as the form of “To investigate/study/...;
MATERIALS AND METHODS (no more than 140 words);
RESULTS (no more than 294 words): You should present P val-
ues where appropriate and must provide relevant data to illustrate
how they were obtained, e.g. 6.92 * 3.86 »s 3.61 £ 1.67, P < 0.001;
CONCLUSION (no more than 26 words).

Key words
Please list 5-10 key wotds, selected mainly from Index Medjens, which
reflect the content of the study.

Text
For articles of these sections, original articles and brief articles, the
main text should be structured into the following sections: INTRO-
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DUCTION, MATERIALS AND METHODS, RESULTS and
DISCUSSION, and should include appropriate Figures and Tables.
Data should be presented in the main text or in Figures and Tables,
but not in both. The main text format of these sections, editorial,
topic highlight, case report, letters to the editors, can be found at:
http://www.wignet.com/1949-8470/¢_info_20100313183720.htm.

Hlustrations

Figures should be numbered as 1, 2, 3, ez, and mentioned clearly
in the main text. Provide a brief title for each figure on a sepa-
rate page. Detailed legends should not be provided under the
figures. This part should be added into the text where the figures
are applicable. Figures should be either Photoshop or Illustra-
tor files (in tiff, eps, jpeg formats) at high-resolution. Examples
can be found at: http://www.wijgnet.com/1007-9327/13/4520.
pdf; http://www.wignet.com/1007-9327/13/4554.pdf; htep://
www.wignet.com/1007-9327/13/4891.pdf; http://www.
wignet.com/1007-9327/13/4986.pdf; http://www.wjgnet.
com/1007-9327/13/4498.pdf. Keeping all clements compiled is
necessary in line-art image. Scale bars should be used rather than
magnification factors, with the length of the bar defined in the leg-
end rather than on the bar itself. File names should identify the fig-
ure and panel. Avoid layering type directly over shaded or textured
areas. Please use uniform legends for the same subjects. For exam-
ple: Figure 1 Pathological changes in atrophic gastritis after treat-
ment. A: ..;B: ;G D Bl Bl GeLuee It ds our principle
to publish high resolution-figures for the printed and E-versions.

Tables

Three-line tables should be numbered 1, 2, 3, e#., and mentioned
clearly in the main text. Provide a brief title for each table. Detailed
legends should not be included under tables, but rather added into
the text where applicable. The information should complement,
but not duplicate the text. Use one horizontal line under the title, a
second under column heads, and a third below the Table, above any
footnotes. Vertical and italic lines should be omitted.

Notes in tables and illustrations

Data that are not statistically significant should not be noted. "P <
0.05,"P < 0.01 should be noted (P > 0.05 should not be noted). If
there are other series of P values, ‘P < 0.05 and ‘P < 0.01 are used.
A third series of P values can be expressed as ‘P < 0.05 and 'P < 0.01.
Other notes in tables or under illustrations should be expressed as
'E, °F, °F; or sometimes as other symbols with a superscript (Arabic
numerals) in the upper left corner. In a multi-curve illustration, each
curve should be labeled with @, o, m, 0, A, /\, ez, in a certain se-
quence.

Acknowledgments

Brief acknowledgments of persons who have made genuine con-
tributions to the manuscript and who endorse the data and conclu-
sions should be included. Authors are responsible for obtaining
written permission to use any copyrighted text and/or illustrations.
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Coding system

The author should number the references in Arabic numerals ac-
cording to the citation order in the text. Put reference numbers in
square brackets in superscript at the end of citation content or after
the cited author’s name. For citation content which is part of the
narration, the coding number and square brackets should be typeset
normally. For example, “Crohn’s disease (CD) is associated with
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letters. The family name of all authors should be typed with the ini-
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Style for book references

Authors: the name of the first author should be typed in bold-faced
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letter capitalized, followed by their abbreviated middle and first
initials. (For example, Lian-Sheng Ma is abbreviated as Ma LS, Bo-
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2003; 169: 2257-2261 [PMID: 12771764 DOI1:10.1097/01.ju.
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Issue with no volume

8  Banit DM, Kaufer H, Hartford JM. Intraoperative frozen
section analysis in revision total joint arthroplasty. Clin Orthop
Relat Res 2002; (401): 230-238 [PMID: 12151900 DOI:10.10
97/00003086-200208000-00026]
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9 Outreach: Bringing HIV-positive individuals into care. HRSA
Careaction 2002; 1-6 [PMID: 12154804]

Books

Personal anthor(s)

10 Sherlock S, Dooley J. Diseases of the liver and billiary system.
9th ed. Oxford: Blackwell Sci Pub, 1993: 258-296

Chapter in a book (list all authors)

11 Lam SK. Academic investigator’s perspectives of medical
treatment for peptic ulcer. In: Swabb EA, Azabo S. Ulcer
disease: investigation and basis for therapy. New York: Marcel
Dekker, 1991: 431-450

Author(s) and editor(s)

12 Breedlove GK, Schorfheide AM. Adolescent pregnancy.
2nd ed. Wieczorek RR, editor. White Plains (NY): March of
Dimes Education Services, 2001: 20-34

Conference proceedings

13 Harnden P, Joffe JK, Jones WG, editors. Germ cell tumours V.
Proceedings of the 5th Germ cell tumours Conference; 2001
Sep 13-15; Leeds, UK. New York: Springer, 2002: 30-56

Conference paper

14  Christensen S, Oppacher F. An analysis of Koza's computa-
tional effort statistic for genetic programming. In: Foster JA,
Lutton E, Miller |, Ryan C, Tettamanzi AG, editors. Genetic
programming. EuroGP 2002: Proceedings of the 5th Euro-
pean Conference on Genetic Programming; 2002 Apr 3-5;
Kinsdale, Ireland. Berlin: Springer, 2002: 182-191

Electronic journal (list all authors)

15 Morse SS. Factors in the emergence of infectious diseases.
Emerg Infect Dis serial online, 1995-01-03, cited 1996-06-05;
1(1): 24 screens. Available from: URL: http://www.cdc.gov/
ncidod/eid/index.htm

Patent (list all authors)

16 Pagedas AC, inventor; Ancel Surgical R&D Inc., assignee.
Flexible endoscopic grasping and cutting device and positioning
tool assembly. United States patent US 20020103498. 2002 Aug
1

Statistical data

Write as mean * SD or mean * SE.

Statistical expression

Express 7 test as 7 (in italics), I test as I (in italics), chi square test as
y’ (in Greek), related coefficient as 7 (in italics), degree of freedom
as v (in Greek), sample number as # (in italics), and probability as P (in
italics).

Units
Use SI units. For example: body mass, m (B) = 78 kg; blood pres-
sure, p (B) = 16.2/12.3 kPa; incubation time, t (incubation) = 96 h,
blood glucose concentration, ¢ (glucose) 6.4 £ 2.1 mmol/L; blood
CEA mass concentration, p (CEA) = 8.6 24.5 ng/L; CO, volume
fraction, 50 mL/L CO,, not 5% CO,; likewise for 40 g/L formal-
dehyde, not 10% formalin; and mass fraction, 8 ng/g, ef. Arabic
numerals such as 23, 243, 641 should be read 23243 641.

The format for how to accurately write common units and
quantums can be found at: http://www.wjgnet.com/1949-8470/
g info_20100313185816.htm.

Abbreviations

Standard abbreviations should be defined in the abstract and on
first mention in the text. In general, terms should not be abbrevi-
ated unless they are used repeatedly and the abbreviation is helpful
to the reader. Permissible abbreviations ate listed in Units, Symbols
and Abbreviations: A Guide for Biological and Medical Editors and
Authors (Ed. Baron DN, 1988) published by The Royal Society of
Medicine, London. Certain commonly used abbreviations, such as
DNA, RNA, HIV, LD50, PCR, HBV, ECG, WBC, RBC, CT, ESR,
CSE, IgG, ELISA, PBS, ATP, EDTA, mAb, can be used directly
without further explanation.
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Italics

Quantities: 7 time or temperature, ¢ concentration, 4 area, /length,
m mass, 17 volume.

Genotypes: gyrA, arg 1, ¢ mye, ¢ fos, et.

Restriction enzymes: EcwRI, Hindl, BamHI, Kbo 1, Kpn 1, ete.

Biology: H. pylori, E colr, ete.

Examples for paper writing
Editorial: http://www.wjgnet.com/1949-8470/¢_info_20100313
182341.htm

Frontier: http://www.wjgnet.com/1949-8470/¢_info_2010031318
2448 htm

Topic highlight: http:/ /wwwwjgnet.com/1949-8470/g_info_201003
13182639.htm

Obsetvation: http:/ /www.wignet.com/1949-8470/¢_info_20100313
182834.htm

Guidelines for basic research: http:/ /wwwwignet.com/1949-8470/
g info_20100313183057.htm

Guidelines for clinical practice: http://www.wignet.com/1949-
8470/g_info_20100313183238.htm

Review: http://www.wjgnet.com/1949-8470/¢_info_20100313
183433.htm

Original articles: http://wwwwignet.com/1949-8470/g_info_2010
0313183720.htm

Brief articles: http://wwwwijgnet.com/1949-8470/¢_info_201003
13184005.htm

Case report: http://wwwwjgnet.com/1949-8470/¢g_info_20100313
184149.htm

Letters to the editor: http:/ /www.wignet.com/1949-8470/g_info_20
100313184410.htm

Book reviews: http://wwwwignet.com/1949-8470/¢_info_201003
13184803.htm

Guidelines: http://wwwwijgnet.com/1949-8470/¢_info_20100313
185047 .htm

SUBMISSION OF THE REVISED MANUSCRIPTS
AFTER ACCEPTED

Please revise your article according to the revision policies of K.
The revised version including manuscript and high-resolution im-
age figures (if any) should be re-submitted or uploaded online. The
author should send copyright transfer letter, and responses to the
reviewers and science news to us vz email.

Editorial Office
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Ocean International Center, No. 62 Dongsihuan Zhonglu,
Chaoyang District, Beijing 100025, China

E-mail: wjtr@wjgnet.com

http:/ /www.wjgnet.com

Telephone: +86-10-8538-1892

Fax: +86-10-8538-1893

Language evaluation

The language of a manuscript will be graded before it is sent for
revision. (1) Grade A: priority publishing; (2) Grade B: minor lan-
guage polishing; (3) Grade C: a great deal of language polishing
needed; and (4) Grade D: rejected. Revised articles should reach
Grade A or B.

Copyright assignment form
Please download a Copyright assignment form from http://www.
wignet.com/1949-8470/¢_info_20100313185522.htm.

Responses to reviewers

Please revise your article according to the comments/suggestions
provided by the reviewers. The format for responses to the reviewers’
comments can be found at: http://www.wignet.com/1949-8470/
g info_20100313185358 htm.

Proof of financial support
For paper supported by a foundation, authors should provide a
copy of the document and serial number of the foundation.

Links to documents related to the manuscript

IWJR will be initiating a platform to promote dynamic interactions be-
tween the editors, peer reviewers, readers and authors. After a manu-
script is published online, links to the PDF version of the submitted
manuscript, the peer-reviewers’ report and the revised manuscript will
be put on-line. Readers can make comments on the peer reviewer’s
report, authors’ responses to peer reviewers, and the revised manu-
script. We hope that authors will benefit from this feedback and be
able to revise the manuscript accordingly in a timely manner.

Science news releases

Authors of accepted manuscripts are suggested to write a science
news item to promote their articles. The news will be released rap-
idly at EurekAlert/AAAS (http:/ /www.eurekalert.org). The title for
news items should be less than 90 characters; the summary should
be less than 75 words; and main body less than 500 words. Science
news items should be lawful, ethical, and strictly based on your
original content with an attractive title and interesting pictures.

Publication fee

IWJR is an international, peer-reviewed, Open-Access, online jour-
nal. Articles published by this journal are distributed under the
terms of the Creative Commons Attribution Non-commercial
License, which permits use, distribution, and reproduction in any
medium, provided the original work is properly cited, the use is
non commercial and is otherwise in compliance with the license.
Authors of accepted articles must pay a publication fee. The relat-
ed standards are as follows. Publication fee: 1300 USD per article;
Reprints fee: 350 USD per 100 reprints, including postage cost.
Editorial, topic highlights, book reviews and letters to the editor
are published free of charge.
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