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The value of diffusion kurtosis imaging (DKI) in the study of intramedullary invasion of malignant bone
tumors in rabbits and the its correlation with pathological parameters FANG Ya-jun,ZHOU Rui-zhi,
CHEN Hai-song, et al.Department of Radiology,the Affiliated Hospital of Qingdao University, Qingd-
ao 266005 ,China

[Abstract] Objective: To investigate the value of diffusion kurtosis imaging (DKI) in evaluating
the intramedullary invasion margin of malignant bone tumors in rabbit models and in distinguishing
the simple edema from microscopic invasion area in the tumor transitional area. Methods: VX2 malig-
nant tumor tissue was implanted in the right upper tibia of 30 male New Zealand white rabbits. After
14~21 days of growth,routine MRI and DKI scans were performed. HE staining and immunohisto-
chemistry (CD31, VEGF) were performed on the largest sagittal section of the gross tumor speci-
mens.Pathology was taken as the gold standard and combined with MR images, strict point-to-point
control was further performed in tumor solid area, microscopic infiltration area and simple edema area.
MD value (average diffusion coefficient) and MK value (average kurtosis) were measured. One way
ANOVA was used to analyze the differences between MD and MK in different tumor regions, and

ROC curve was used to determine the accuracy of different parameters in distinguishing different
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tumor regions. Independent sample t-test was used to analyze the differences of tumor cell density
(CD) ,micro-vessel density (MVD),vascular endothelial growth factor (VEGF) between solid and mi-
cro invasive areas,and to evaluate the correlation between DKI parameters and pathological indexes.
Results: 25 model rabbits were successfully prepared, 21 of them were found with micro infiltration
zone,which were included in the experimental study.The difference of MD in solid area,micro invasive
area and edema area was statistically significant (F=44.747,P =0.000).MD=1028.5mm?/s was the
best threshold to distinguish the microscopic infiltration area from the simple edema area, the sensitiv-
ity was 95.24 %, and the specificity was 66.67%. There were significant differences in CD, MVD and
VEGF between solid and micro invasive areas (t=14.241,P =0.000;¢t=12.274,P =0.000;¢t =4.443,
P=0.000).A significant negative correlation was found between MD and CD count (r = —0.745,
—0.753,P<C0.05) and VEGF count (r=—0.726,—0.697,P <0.05),respectively, but not with MVD
(r=—0.356,—0.186, P >>0.05) in solid and micro invasive areas.Conclusion: This study shows that
MD has a high value in evaluating the intramedullary invasion range of malignant bone tumors,espe-
cially in the differential diagnosis of microscopic infiltration area and simple edema area. MD value is
negatively correlated with CD and VEGF counts in the tumor infiltrating area.

[Key words] Diffusion kurtosis imaging; Magnetic resonance imaging; VX2 cell line; Micro-
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A CT-based radiomics nomogram for differentiation of chordoma from giant cell tumor inaxial skeleton
NIE Pei, HAO Da-peng, WANG Ning,et al.Department of Radiology,the Affiliated Hospital of Qing-
dao University,Qingdao 266005 ,China

[Abstract] Objective: The purpose of this study was to develop and validate a radiomics nomo-
gram for preoperative differentiation of chordoma and giant cell tumor (GCT) in axial skeleton.
Methods: A total of 92 patients with chordoma (n=59) and GCT (n=33) in axial skeleton were retro-
spectively enrolled and divided into a training set (n=64) and a validation set (n=28).Radiomics fea-
tures were extracted from CT images. A radiomics signature was constructed with the least absolute
shrinkage and selection operator algorithm and a radiomics score (Rad-score) was calculated. Com-
bined with the Rad-score and independent clinical risk factors,a radiomics nomogram was constructed
by multivariate logistic regression analysis.Nomogram performance was assessed with respect to cali-
bration,ROC curves and decision curve analysis.Results: 1409 3D features were extracted and reduced
to 7 features as the most important discriminators to build the radiomics signature. The radiomics sig-
nature showed good discrimination in the training set (AUC:0.890;95%CI:0.800~0.980) and the val-
idation set (AUC:0.860;95% CI:0.700~1.000).Age and location in the cephalic and caudal axial skel-
eton were the independent clinical factors.The radiomics nomogram combined with the Rad-score and
clinical factors showed good discrimination capability in the training set (AUC:0.970;95% C1:0.930~
1.000) and the validation set (AUC:0.920;95% CI:0.810~1.000),and showed better discrimination
capability (Z=2.092,P =0.036) compared with the radiomics signature in the training set.Decision
curve analysis demonstrated that the nomogram outperformed the radiomics signature in terms of clin-

ical usefulness. Conclusion: The CT-based radiomics nomogram, a preoperative prediction tool that
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combined with the Rad-score and clinical factors,shows favorable predictive efficacy for differentiating

chordoma from GCT in axial skeleton,which might contribute to clinical decision making.

[Key words] Chordoma; Giant cell tumor of bone; Axial bone; Radiomics; Tomography,X-ray

computer; Diagnosis,differential
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Comparative analysis of imaging findings of primary non-Hodgkin lymphoma of bone in different loca-
tions YU Hong,ZHAO Jian, YU Bao-hai,et al.Department of Radiology, the Third Hospital of He-
bei Medical University, Hebei 050051 ,China

[Abstract] Objective: The purpose of this study was to comparatively analyze the imaging fea-
tures of primary non-Hodgkin lymphoma (PNLB) of bone in different locations.Methods: 25 patients
with primary non-Hodgkin lymphoma confirmed by pathology were included in this study from 2004
to 2005.According to the location,the cases were divided into two groups:limb bone group (13 cases)
and trunk bone group (12 cases).The age,type of bone destruction,soft tissue mass,signal pattern of
the two groups were analyzed.Results: The age of limb bone group (median age 44 yo) was younger
than that of the trunk bone group (median age 54 yo).Single lesion was more common in the limb
bone group (77%), and osteolytic bone destruction and mixed bone destruction was more common
(46 % ,respectively).In the trunk bone group,osteolytic bone destruction was the main type of bone
destruction (50% ),and there was no significant difference between the two groups (P >>0.05).Al-
though the soft tissue mass was more common in the two groups (72% ) ,the size of soft tissue mass in
the limb bone group was larger with a surrounding growing pattern. MRI signal characteristics were
not specific.Conclusion: In the limb bone group, patients with primary non Hodgkin’s lymphoma of
bone are relatively young;bone destruction was mainly osteolytic and mixed destruction;single lesion
was more common,and the size of soft tissue mass was larger. While in the trunk bone group,the age
was older;soft tissue mass was smaller with a surrounding growing pattern.

[Key words] Primary non-Hodgk in lymphoma of bone; Limb bones; Torso bone; Tomo-

graphy, X-ray computer; Magnetic resonance imaging
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Comparative study of diffusion-weighted imaging and pathology of VX2 malignant bone tumor in rabbits
WU Zeng-jie, DONG Cheng,BIAN Tian-tian,et al.Department of Radiology,the Affiliated Hospital
of Qingdao University,Qingdao 266005, China
[Abstract] Objective: The purpose of this study was to analyze the manifestations of diffusion-
weighted imaging (DWI) of PROPRLLER sequence and to explore its value in displaying the invasive
range of malignant bone tumor in rabits. Methods: VX2 carcinomas were implanted into the tibia of 30
rabbits. MRI examinations, with sequences including sagittal PROPELLER DWI (b=500s/mm?*),FSE
T, WI,FS FSE T,WI and STIR, were performed. Then histological examinations and MRI-pathologic
correlation experiments were carried out. The mean ADC values,sensitivity and specificity were calcu-
lated. The regions of interest (ROI) contained viable tumor, tumor necrosis, peritumoral edema and
normal muscle tissue. The range of the bone tumor was measured separately by MRI and histological
methods and analyzed statistically. Results: The mean ADC of viable tumor, tumor necrosis, nearby
muscle edema, distant muscle edema, normal muscle tissue and bone marrow edema were 1.16 X
10 mm?*,1.81 X 10 * mm?*/s,2.20 X 10 " mm?*/s, 2.33 X 10 * mm?*/s,1.86 X 10  mm?*/s and 1.88 X

107 *mm?* /s, respectively. The above ADC values of ROI were all different from each other significantly

YEE BAL:266000 LA, T &y 2= s B2 Be i S B CRIGZS  FE 0, JE 4, 2R I8, S AL L P A B, R R TG, BRI A L A0 SO 1) L LR
W27 HO GLETED
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38

TS24 S5 2021 4F 1 A58 36 %5 1 ) Radiol Practice,Jan 2021, Vol 36,No.1

(F=1146.78,P<C 0.001).The mean tumor size measured in T, WI,FSE T, WI+FS,STIR, ADC and
the pathological section were (5.52+0.87)cm, (5.42+0.87)cm, (5.43+0.85)cm, (5.20+0.89)cm and
(5.30+0.89)cm. There was no significantly difference among various MRI sequences and the patholog-
ical section.The sensitivity and specificity of different MRI sequences (T, WI,FSE T, WI+FS,STIR,
PROPPLER DWI-ADC) for displaying the tumor margin were (53.3%,33.3%),(66.7%,53.3%),
(60.0% ,40.0%) and (93.3% ,80.0% ).Conclusion: DWI-ADC map can quantitatively distinguish differ-
ent tissue compositions by ADC measurements,thus it can accurately and objectively determine the in-

vasion scope of malignant bone tumor.Moreover, the sensitivity and specificity of DWI are better, than

those of conventional sequences.

[Key word]

Rabbit; Malignant bone tumor; VX2 cell line; Magnetic resonance imaging; Diffu-

sion weighted imaging; Tumor invasion range; ADC value
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Application value of diffusion weighted imaging in early evaluation of neoadjuvant chemotherapy for Os-
teosarcoma REN Hao,QIU Jin-feng, HUANG Li-xuan,et al.Department of radiology,the Langdong
Affiliated Hospital of Guangxi Medical University,Nanning 530000, China

[Abstract] Objective: The purpose of this study was to evaluate the value of diffusion weighted
imaging (DWI) in predicting the efficacy of neoadjuvant chemotherapy for osteosarcoma at early
stage.Methods: Eleven patients with osteosarcoma treated with neoadjuvant chemotherapy in the First
Affiliated Hospital of Guangxi Medical University from 2017 to 2019 were collected. MRI scan (con-
ventional and DWI) was performed before neoadjuvant chemotherapy,after the end of the first stage,
after all four stages of chemotherapy.The diffusion of water molecules and the changes of blood perfu-
sion in osteosarcoma were detected, and the morphology,size and structure of osteosarcoma were ob-
served during neoadjuvant chemotherapy. Results: The tumor volume increased in 9 patients and de-
creased or remained unchanged in 2 patients after chemotherapy.The difference between the ADC val-
ues before and after the first stage of chemotherapy were statistically significant (P <C0.05).Correla-
tion analysis was made between the ADC value before chemotherapy,after the first stage of chemo-
therapy and the change of ADC value with tumor necrosis rate. There was a correlation between the
change of ADC value and tumor necrosis rate (r =0.397,P =0.020<C0.05).Conclusion: The changes of
ADC value at the end of the first stage of neoadjuvant chemotherapy for osteosarcoma can reflect the
situation of tumor necrosis rate,which can be used as a new approach to predict the efficacy of neoad-
juvant chemotherapy.

[Key words] Osteosarcoma; Neoadjuvant chemotherapy; Efficacy evaluation; Magnetic reso-

nance imaging; Diffusion weighted imaging; Apparent diffusion coefficient
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