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Abstract  

Background:  Retroperitoneal space is the seat of different  
masses with a wide range of differential diagnosis. MRI is  

the best modality in soft tissue characterization of these masses  

after an organ of origin has been excluded. Functional assess-
ment by diffusion-weighted MRI and ADC maps is of added  
value in prediction of tumor nature in cases with equivocal  

conventional mri results. Several studies investigated the  
accuracy of DWI in differentiating benign and malignant  

retroperitneal lesions.  

Aim of Study:  To identify causes of false results in DWI  

assessment in retroperitoneal lesions aiming for higher accuracy  

of results and reach optimal cut off point to differentiate  

benign and malignant lesions.  

Patients and Methods:  The study included 48 patients  
presenting with retroperitoneal masses, conventional MRI  
was performed with pre and post contrast sequences together  

with DWI, results were correlated with pathological results.  

Data were coded using the statistical package for the Social  
Sciences (SPSS) version 28.  

Results:  The study included 48 patients, presenting with  
retroperitoneal masses where 60.4% proved malignant and  

39.6% proved benign or non neoplastic lesions. Sarcomas  
were the most common tumor representing 35.4% of all cases.  
26.3% of benign tumors had restricted diffusion while 3.4%  

of malignant cases had facilitated diffusion. A cut off value  
of 0.9085x10 -3  mm2/sec. was determined cases with false  
results were reexamined to identify pitfalls.  

Conclusion:  Diffusion weighted sequences are an added  
value to conventional MRI, differentiating benign and malig-
nant lesions. Pitfalls in the application of DWI should be  
emphasized and avoided. This include sufficient patient clinical  
data, understanding the cellularity of different lesions and  

tumors and the effect of treatment on it, avoiding subjective  

DWI evaluation without conjunction with ADC quantitative  
assessment.  
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Introduction  

THE  retroperitoneum is the compartmentalized  
space bounded anteriorly by the posterior parietal  
peritoneum and posteriorly by the transversalis  
fascia. It extends from the diaphragm superiorly  

to the pelvic brim inferiorly [1] . The renal fasciae,  
composed of anterior and posterior renal fasci-
ae,divide the retroperitoneal space, and are visible  
on CT and in MRI. The renal fasciae are usually  
not thicker than 3mm. If renal fasciae appear thicker  

than 3mm, this is often due to a retroperitoneal  

space disease, as acute pancreatitis or rupture  

abdominal aorta aneurysm [2] . As a result of loose  
connective tissue in the retroperitoneum, tumors  

can have widespread extension before clinical  
presentation [3] . The majority of retroperitoneal  
masses arises from retroperitoneal organs and are  

therefore, not considered primary retroperitoneal  

masses. Diagnosis of a primary retroperitoneal  

mass is made after an organ of origin is excluded  

[4] .  

Retroperitoneal tumors have a very wide range  

of differential diagnosis, qualitative and quantitative  

diffusion weighted images have been utilized to  

limit the list of differential diagnosis, suspect  

malignancy or benignity, determine the histological  
stroma of the tumour and detect the response to  

different anti-cancer agents [5] .  

Several studies reported significantly lower  

ADC of malignant STTs than benign ones, although  
a variable degree of overlap has been always re-
ported [6] .  

Abbreviations:  

DWI: Diffusion weighted images.  
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While many studies were performed on DWI  

to differentiate malignant and benign retroperitoneal  

masses, data regarding causes of false results are  

insufficient and need to be further investigated in  

order to achieve more accurate and reliable results.  

Patients and Methods  

Our study was a prospective study. The study  

included 48 patients, patients diagnosed with pri-
mary retroperitoneal lesions not arising from a  
visceral organ coming for MRI assessment whether  

pre treatment or in follow-up. Their ages ranged  

from 4 months to 68 years with the median age  

43.2 years over a period of 9 months from 1 st 
 of  

March 2021 to end of November 2021. Claustro-
phobic patients or those unable to undergo MRI  
examination owing to a pacemaker, or incompatible  

vascular implants or with a contraindication for  
anesthesia (in case of pediatrics) were excluded  

from the study.  

Patient preparation and instructions:  

Patients were subjected to the following:  Clin-
ical assessment and history taking, renal function  
tests, revision of previous radiological investiga-
tions. Reassurance of the patients, simple explana-
tion of the procedures & instructing the patients  

to keep motionless & breathe calmly during the  

examination time was performed.  

MRI image acquisition and analysis:  
A venous catheter was placed in a peripheral  

vein (ante-cubital vein in most cases) and connected  
to an automatic injector through a long connecting  

tube to allow easy injection without changing the  
patient position. MR imaging: MRI was performed  

on high field system (1.5 Tesla) closed magnet unit  
(Phillips Achieva XR). Conventional MRI, DWI  
and Post Gadolinium DTPA MR imaging were  
performed. Table (1).  

Imaging interpretation:  
Two specialized radiologists interpreted the  

images independently, blinded of the pathological  

results. The morphological MRI features including  
size, shape, extensions, relations, signal character-
istics and pattern of enhancement were evaluated.  

DWI were examined qualitatively then quantita-
tively. ADC values were measured at zero, 400  
and 800 B values, generated the ADC map, and  

then ROI manually was selected manually. The  
ADC value was automatically calculated, the mean  
ADC value was utilized. Provisional diagnosis was  
reported. After pathological results were obtained  
cases with false diffusion results were reexamined  

to investigate the cause.  

Statistical methods:  
Data were coded and entered using the statistical  

package for the Social Sciences (SPSS) version  
28. Data was summarized using mean, standard  

deviation, median, minimum and maximum in  
quantitative data and using frequency (count) and  

relative frequency (percentage) for categorical  

data. Comparisons between quantitative variables  
were done using the non-parametric Kruskal-Wallis  

and Mann-Whitney tests (Chan, 2003a). For com-
paring categorical data, Chi square ( x2

) test was  
performed. Exact test was used instead when the  

expected frequency is less than 5 (Chan, 2003b).  

ROC curve was constructed with area under curve  

analysis performed to detect best cutoff value of  

ADC for detection of malignancy. p-values less  
than 0.05 were considered as statistically sign.  

Results  

Demography and pathological diagnosis:  
This study included (48) patients, their ages  

ranged from 4 months to 81 years with the mean  

age 43.2 years. Twenty five patients were males  

while 23 were females. Histopathological diagnosis  
of the patients proved 62.5% malignant and 37.5%  

benign and non neoplasticlesions.  

Pathological diagnosis of the patients is repre-
sented in Table (2).  

Conventional MRI features and ADC:  
Site of the lesion: All cases with retroperitoneal  

fibrosis were found at the anterior perirenal space,  

all cases of neurogenic tumours were found at the  

posterior pararenal space, Table (3).  

Tumor size:  The largest size was observed in  
a case of myxoliposarcoma reaching 38cm in max-
imum dimension while the smallest was seen in a  

case of schwannoma measuring 3.2cm.  

MRI characterisation and pattern of enhance-
ment: In T 1 weighted images the predominant  

signal was low, observed in 68.8%, high signal  
was observed in 10.4% and isointense in 20.8%.  
The predominant T2 signal was high in 36%, low  

in 4% and isointense in 8%. Post contrast admin-
istration, heterogenous enhancement was observed  

in 70.8%, Homogeneous enhancement in only  
14.6% in cases of neurofibroma and lymphoma,  
benign cystic lesions were non enhancing 14.6%.  

Diffusion and ADC value:  

Qualitative analysis of diffusion:  

68.75% of the cases showed restricted diffusion  

(high signal in DWI), while 31.25% of the cases  
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were not restricted (low signal in DWI). Compar-
ison was performed between benign and malignant  

cases regarding the qualitative analysis of diffusion.  
73.7% of the benign cases showed facilitated dif-
fusion while 96.6% of the malignant cases showed  
restricted diffusion, qualitative analysis of diffusion  
in differentiation between benign and malignant  

cases is statistically significant with p-value=0.031,  
Table (4).  

Quantitative analysis of diffusion:  
The mean ADC value in this study is 1.03 ±  

0.57x10
-3

mm
2
/sec, the maximum ADC value 3x10 -  

3mm2/sec was seen in a non-infected cystic lesion;  

while the minimum ADC value 0.5x10 -3mm2/sec  
was seen in a case of lymphoma, Table (5).  

Comparison between Benign and Malignant  
cases regarding the quantitative analysis of diffu-
sion (ADC value).  

The mean ADC value for benign lesions was  
1.49±0.63x10 -3  mm2/sec while The mean ADC  
value for malignant lesions was 0.73 ±0.23x10-3 

 

mm2/sec. The quantitative analysis is statistically  
significant in differentiation between benign and  
malignant primary retroperitoneal lesions with p  
-value <0.001, Fig. (1).  

I- Correlation between quantitative and qualitative  
analysis of diffusion:  

The lesions showing restricted diffusion mean  
ADC value is 0.72±0.2x10 -3  mm2/sec while the  
lesions showing facilitated diffusion have a mean  

ADC value of 1.7±0.57x10 -3  mm2/sec. the corre-
lation between qualitative and quantitative analysis  
of diffusion is statistically significant with p-value  
of 0.031.  

II- ROC curve for detection of malignancy using  

ADC, Fig. (2), Table (6).  

III- Pitfalls and paradoxical diffusion findings:  
In this study 19 cases with initially benign  

retroperitoneal masses and 29 cases with malignant  

retroperitoneal masses were included.  

Of the benign cases, 73.7% of the cases showed  

facilitated diffusion and 26.3% of the cases were  
restricted. The mean ADC value of benign cases  

was 1.49±0.63x10 -3  mm2/sec.  

Cases with paradoxical results were as follows:  
1- A case of schwannoma showed qualitative  

diffusion restriction however on measuring the  
ADC value it was 1.1x10 -3  mm2/sec. This reflects  
the importance of quantitative analysis of diffusion  

and the importance of avoiding subjective evalua- 

tion of diffusion weighted images without quanti-
fication.  

2- A case of recurrent inflammatory myofibrob-
lastic tumour after left nephrectomy, initially the  
case was considered borderline tumor with potential  
for malignancy, yet two years later (the case in-
cluded in the study), which presented with a mass  

infiltrating the spleen and showed diffusion restric-
tion, pathology proved metastatic carcinoma likely  

from the kidney, Fig. (3).  

3- A case of post operative perirectal as well  
as perirenal collection that revealed to contain  

infected collection with protineous material that  

restrict in diffusion. This emphasizes on the impor-
tance of following a schematic approach for radi-
ological assessment of cases, including clinical  
history, conventional MRI findings, in this case  

showing no post contrast enhancement.  

4- A case with bladder cancer and retroperito-
neal fibrosis, diffusion WI showed restricted dif-
fusion raising the possibility of malignant retro-
peritoneal fibrosis, yet long term follow-up revealed  
stationary condition and biopsy was not justified.  

This was in controversy to a case of retroperi-
toneal fibrosis with no associated malignancy  

which showed no restricted diffusion, Figs. (4,5).  

5- The only malignant case that showed facili-
tated diffusion was a case of liposarcomaunderche-
motherapy, with ADC value=1.9x10 -3  mm2/sec.  
This owed to the effect of chemotherapy on the  
cellularity of the lesion denoting good therapeutic  

response.  

The quantitative analysis of ADC showed that  
the mean ADC value of malignant primary retro-
peritoneal masses is significantly lower than benign  
primary retroperitoneal masses with p-value <0.001  
and cutoff value of 0.9085x10 -3  mm2/sec. with  
specificity 89.5% and sensitivity of 89.7%. thus a  
primaryretroperitoneal mass with ADC value less  
than 0.9085x10 -3  mm2/sec is highly suggestive to  
be malignant. ADC values above this limit raise  
the possibility of benign nature. However there is  

a degree of overlap between benign and malignant  

lesion around this value care was taken to measure  
ADC in the enhancing part of the mass and not the  
necrotic or lipomatous component, or thus false  

results may occur, Fig. (6).  

ADC values of different pathological groups,  
Table (7) and Fig. (7).  

ADC values among different pathologies were  

measured in our study.  
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Lymphoma showed the lowest ADC value range  
0.64±0.1x10 -3mm2/sec, (Fig. 8), followed by sar-
comas by mean ADC value range of 0.82 ±0.1x10

-  
3
mm

2
/sec.  

Among the benign lesion, neurogenic tumours  
showed the lowest ADC value range 1.05 ±0.23x10  
-3mm2/sec, this border line value is deceiving and  
may show false diffusion restriction in many cases  
and give a false impression of malignancy, however  

the conventional imaging criteria as prevertebral  

location and relation to neural exit foramina are  
helpful in suggesting the benign nature of tumour.  
Yet malignant transformation in these tumors should  
be considered when aggressive conventional mri  

features are observed.  

Calculating ADC value and comparison to the  
previous studies can predict malignant transforma-
tion.  

Table (1): MRI acquisition.  

Axial T2  

Axial T1  

Thrive (T1 high resolution  
isotropic volume excitation fast  
gradient, 3D, & Fat-sat)  

Coronal T1 post contrast  

1.5 T MRI  
Achieva Philips: 32 Channel  

4 hrs. fasting  
Supine feet first  
Sense-XL-torso (16 channel )  

Axial , coronal & sagittal, Freq FOV: 45mm, Phase FOV: 1.00, Slice thickness: 10mm, NSA:3  
Scan Plane: Oblique, FOV: (FH=300 mm, RL=300mm, AP=150mm), Slice thickness: 5mm,  

Slice Spacing: 1mm  
Slice number: 25, TE: 110-120 ms, TR: 4000-7000 ms  
NSA: 3  

Scan Plane: Oblique, FOV:(AP=250mm, RL=274 mm, FH=211 mm), Slice thickness:7mm,  
Slice Spacing: 1.5mm  

Number of slices 25, TE: 110-120 ms, TR:4000-7000 ms  
NSA: 3  

Scan Plane: Oblique, FOV: (AP=250mm, RL=274mm, FH=211mm), Slice thickness: 7mm,  
Slice Spacing: 1.5 mm  

Number of slices: 25, TR: 450-650 ms , TE: 10-16 ms  
NSA: 3  

Scan Plane: Oblique, FOV: (AP=320mm, RL=260mm, FH=200mm), Slice thickness: 7mm,  

Slice Spacing: 1mm  
Number of slices=25, TR: 1667 ms, TE: 61.97 ms  

Scan Plane: Oblique, FOV: (AP=250mm, RL=274mm, FH=211mm), Slice thickness: 7mm,  
Slice Spacing: 1.5 mm  

Number of slices: 25, TR: 450-650 ms, TE: 10-16 ms  
NSA: 2  

FOV: (AP=271mm, RL=255mm, FH= 252mm), Slice thickness: 3 mm., 3D thickness=3, Slice  
gap: 0 mm  

Number of slices =84, TR: 500 ms, TE: 50ms, NSA: 4  

Scan Plane: Axial, FOV: (AP=150mm, RL=300mm, FH=300mm), Slice thickness:5mm , Slice  

Spacing: 1mm Number of slices: 25 TR: 450-650 ms , TE: 10-16 ms NSA: 3  

I- MRI System Details:  
- System Name  
- Model  

II- Patient preparation  
III- Patient position  
IV- Coil  
V- Sequences done  

- Pre contrast Sequences  
Survey  
Coronal T2  

Axial DWI 3 b-values  
(0/400/800)  

- Post contrast sequences  
Axial T1 post contrast  
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Table (2): Pathological diagnosis of the patients.  
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Pathology  
Percentage from  

total number  
of patients  

Number of  
cases  

Percentage from  
total number  
of patients  

Malignant  Lymphomas N=5  10.4%  Lymphoma  5  10.4%  
N=30  Sarcomas N=17  35.5%  Liposarcoma  4  8.3%  
62.5%  Myxoidliposarcoma  3  6.3 %  

Pleomorphic liposarcoma  1  2.1%  
Spindle cell sarcoma  1  2.1%  
Fibromyxoidsarcoma  1  2.1%  
Fibrosarcoma  1  2.1%  
Rhabdomyosarcoma  2  4.2%  
Ewing sarcoma/pnet  3  6.3%  
Chondrosarcoma  1  2.1%  

Malignant Neurogenic N=3  6.3%  Neuroblastoma  3  6.3%  
Malignant Germ cell tumours N=1  2.1%  Yolk sac tumour  1  2.1%  
Other malignant  

mesenchymal N=3  
6.3%  Chordoma  3  6.3%  

Malignant inflammatory  
myofibroplastic tumor  

Inflammatory  
myofibroblastic tumour  

1  2.1%  

Benign and  Benign Neurogenic  10.4%  Neurofibroma  1  2.1%  
non neoplastic  N=5  NF multiple schwannomas  2  4.2 %  
lesions  Schwannoma  2  4.2%  
N=18  Benign Germ cell tumors N=1  2.1%  Retroperitoneal teratoma  1  2.1%  

Solid non neoplastic N=4  8.3 %  
37.5%  Retroperitoneal fibrosis  4  8.3%  

Cystic non neoplastic  16.7%  Abscess  1  2.1%  
N=8  Complicated cyst  5  10.4%  

lymphocele  2  4.2%  

Table (3): Compartment of retroperitoneum involved by the  

lesion.  

Count %  

Site of the lesion:  
Anterior pararenal 21 43.8  
Posterior pararenal 19 39.6  
Perirenal 8 16.6  

Table (4): Qualitative analysis of diffusion, comparison  

between malignant and benign cases.  

Benign or malignant  

Benign Malignant  

Count 
 

% 
 

Count 
 

%  

p - 
value  

Maximum  

Diffusion:  

Restricted  

Not restricted  

Table (5): ADC values of the lesions.  

5 26.3 28 96.6 0.031  

14 73.7 1 3.4  

ADC 1.03 0.57 0.90 0.50 3.00 Total 19 100 29 100  

Table (6): The cut off ADC value that differentiate between benign and malignant masses.  

0.931 <0.001 0.848 1.014 0.9085 89.7 89.5  
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Table (7): ADC values for different pathological groups.  

ADC  

Mean  
Standard  

Deviation  
Median  Minimum  Maximum  

Lymphoma  0.64  0.1  0.6  0.5  0.8  

Liposarcoma  0.9  0.67  0.7  0.4  1.9  

Myxoidliposarcoma  0.7  0.2  0.7  0.5  0.9  

Pleomorphic liposarcoma  0.8  0  0.8  0.8  0.8  

Spindle cell sarcoma  0.9  0  0.9  0.9  0.9  

Fibromyxoidsarcoma  0.7  0  0.7  0.7  0.7  

Fibrosarcoma  1.1  0  1.1  1.1  1.1  

Rhabdomyosarcoma  0.8  0.14  0.8  0.7  0.9  

Ewing sarcoma/pnet  0.8  0.35  0.6  0.6  1.2  

Chondrosarcoma  0.5  0.5  0.5  0.5  0.5  

Sarcomas  0.81  0.2  0.7  0.4  1.2  

Neuroblastoma  0.83  0.25  0.8  0.6  1.1  

yolk sac tumour  0.9  0  0.9  0.9  0.9  

Chordoma  0.5  0.35  0.7  0.1  0.7  

Neurofibroma  1.3  0  1.3  1.3  1.3  

Schwannoma  1.15  0.06  1.15  1.1  1.2  

Neurogenic  1.05  0.23  1.1  0.6  1.3  

Retroperitoneal teratoma  1.5  0  1.5  1.5  1.5  

Malignant inflammatory  

myofibroblastictumour  

0.6  0  0.6  0.6  0.6  

Retroperitoneal fibrosis  1.225  0.25  1.25  0.9  1.5  

Complicated cyst  1.77  0.8  1.6  0.9  3  

Lymphocele  2.35  0.5  2.35  2  2.7  

Cystic non neoplastic  2.06  0.75  1.8  0.9  3  

ROC Curve  

Fig. (1): Graphic demonstration of ADC values of benign and  

malignant lesions.  
Fig. (2): Graphic demonstration of ROC curve for sensitivity  

and specificity of ADC in differentiation between  

benign and malignant primary retroperitoneal masses.  



(A) (B) (C)  

(D)  

Fig. (3-A,B,C): Axial T1WI, T2WI and T1 post contrast with fat sat fat  

showing a left hypochondrial perisplenic solid mass lesion It elicits low  

T1WI signal, isointense signal on T2WI and heterogeneously avid post  
contrast enhancement. It measures 10.4 x 8.6 cm in its maximum axial  

diameters. (D and E) DWI with 3 B values (0,400 and 800) and ADC map  

showing high signal on DWI and low signal on ADC maps with mean ADC  
value = 0.645 x10 -3  mm2/sec.  

(E)  

(A) (B) (C)  

(D)  

Fig. (4-A,B,C): Axial T1WI, T2WI and coronal heavy T2 (MRU)  
revealed retroperitoneal lesion encasing lower abdominal aorta and  

proximal iliac vessels; entangling the right ureter with subsequent moderate  

to marked right hydroureteronephrosis, it elicits intermediate signal in  

both T1 and T2 isointense to the muscle. (D and E) DWI with 3 B values  
(0,400 and 800) and ADC map showing high signal on DWI and low  
signal on the corresponding ADC maps with ADC value=0.682 x10 -3 

 

mm2/sec.  

(E)  
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(A) (B) (C)  

(D)  

Fig. (5-A,B,C): Axial T1WI, T2WI and T1 post contrast with fat sat fat  

showing illdefined soft tissue sheets at the aortocaval region encasing the  

aorta and entangling both ureters with subsequent back pressure changes,  

the lesion elicits intermediate T1 and T2 signal with no post contrast  

enhancement measuring 3x1 cm along its axial diameters (D and E) DWI  

with 3 B values (0,400 and 800) and ADC map showing no diffusion restriction  
with mean ADC value=1.476 x 10 -3  mm2/s.  

(E)  

(A) (B) (C)  

(D)  

Fig. (6-A,B,C): Axial T1WI, T2WI and T1 post contrast with fat sat fat  

showing a right retroperitoneal well-defined lesion is seen at the porta hepatis  

region measuring about 6.3 x 10.8 x 4.3 cm along its maximal axial and CC  

dimensions respectively. It shows internal cystic break down with the  

peripheral solid part eliciting intermediate T1 signal, high T2 STIR signal  
and heterogeneous enhancement in the post gadolinium series. (D and E)  
DWI with 3 B values (0,400 and 800) and ADC map showing high signal on  
DWI and low signal on the corresponding ADC maps with ADC value of the  

solid part=0.9 x 10 -3  mm2/sec, while the internal cystic portion is 1.5 x 10 -  
3  mm2/sec .  (E)  
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Mean ADC for different  
pathological groups  

Fig. (8-A,B,C): Axial T1WI, T2WI and T1 post contrast with fat sat fat  

showing multiple enlarged abdominal lymph nodes mounting to mass  

formation appearing confluent along the paraortic,and aorto-caval, Eliciting  

iso T1 and T2 signal with heterogeneous enhancement measuring about 15  

x 14 cm in axial dimensions, (D and E) DWI with 3 B values (0,400 and  

800) and ADC map showing diffusion restriction with mean ADC val-
ue=0.585x10 -3  mm2/sec.  
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Mean ADC for different pathological groups  
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Fig. (7): Graphic demonstration of mean ADC value for the main pathological groups included in this study.  

Discussion  

CT is more widely used in peritoneal cavity  
imaging yet MRI provides superior contrast reso-
lution and tissue characterization for evaluating  

the peritoneal cavity [7] . Furthermore, magnetic  
resonance (MR) imaging is critical in defining  

tumoral extent, compartmental involvement, and  
relationship to adjacent viscera and neuro-
vasculature [8] . Diffusion weighted sequences  
provide more useful data and make an added value  
to conventional MRI, through predicting tumor  

cellularity, activity, monitor treatment response  

through quantitative assessment. In addition useful  

tool in assessing patients with impaired renal  
functions [8] .  

In this study, Conventional MRI was done for  
48 cases with pathologically proven retroperitoneal  

masses in addition diffusion weighted imaging and  

its qualitative and quantitative analysis was done.  

Regarding the qualitative analysis of diffusion,  

in this study 62.5% of the cases were malignant  
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while 37.5% of the cases were benign. 68.75% of  
the cases showed restricted diffusion while 31.25%  

of the cases showed facilitated diffusion. Of the  
benign lesions 73.7% of the cases showed facili-
tated diffusion which while 26.3% of the benign  
lesions showed diffusion restriction. Of the malig-
nant lesions 96% of the cases showed diffusion  

restriction and 3.4% showed facilitated diffusion.  

The p-value of qualitative diffusion analysis in  

differentiation between benign and malignant le-
sions in this study is 0.03 which is statistically  

significant.  

On the other hand, the p-value of quantitative  
analysis in differentiation between benign and  
malignant lesions is <0.001 which is more sensitive  
and specific than qualitative analysis only. Its  
sensitivity is 89.7% and specificity is 89.5%.  

A cut off value of 0.9085x10 -3  mm2/sec was  
reached to differentiate between benign and malig-
nant retroperitoneal tumours.Regarding the quan-
titative analysis; Out of 48 patients, 30 patients  

were diagnosed with malignant primary retroperi-
toneal masses (60.9 %) with mean ADC values of  
0.73±0.23x10 -3  mm2/sec. In agreement with Na-
kayama et al., [9]  where the mean ADC value of  
malignant retroperitoneal tumours was 0.94 ±  
0.3x10-3  mm2/sec. But the difference between our  

study and the study conducted by Nakayama et al.,  

was in the inclusion criteria; they included tumours  

metastatic retroperitoneal lymphadenopathies from  

primary carcinomatous tumours, however in this  

study we included only the primary retroperitoneal  

masses.  

18 patients were diagnosed with benign primary  

retroperitoneal masses (39.6%) with mean ADC  
values of 1.49 ±0.63x10 -3  mm2/sec. In agreement  
with the study conducted by Nakayama et al., in  

[9]where the mean ADC values of benign retro-
peritoneal masses was 1.73 ±0.49x10 -3  mm2/sec.  

Benign lesions:  Most of benign lesions showed  
facilitated diffusion this is owed to low tumour  
cellularity so the water in not restricted within the  

mass. Benign Cystic retroperitoneal masses showed  
the highest ADC value among all the cases with a  
mean ADC value of 2.06±0.75x10-3  mm2/sec. This  
is due to the free movement of water molecules as  

there is no solid component to restrict water move-
ment. This agrees with Schmid-Tannwald C et al.,  
[10]where the ADC value of non-infected collec-
tions was 2.25±0.61 x10 -3  mm2/s. However one  
case of an abscess (an infected cystic collection)  

showed restricted diffusion with ADC value of  

1.1x10 -3  mm2/s; this is due to pus formation, this  

protineous material restrict diffusion of water  

molecules this agrees with Schmid-Tannwald C et  
al., [10]  were infected collections showed a mean  

ADC value of 0.83 ±0.24x10
-3 

 mm2/s; So diffusion  
can easily differentiate between a non-infected  

cyst and an abscess. Then retroperitoneal fibrosis  

comes second after benign cystic lesions (n=4;  

8.3%) by a mean ADC value of 1.23 ±0.25x 10 -3 
 

mm2/s in our study. That agrees with Bakir et al.,  

[11]and Rosenkrantz et al., [12]  where RPF mean  
ADC value was 1.43 ±0.35x10 -3  mm2/s and  
1.4±0.38x10-3  mm2/sec respectively. Retroperito-
neal fibrosis has three forms active, chronic and  

malignant forms. Both active and malignant forms  

show restricted diffusion while the chronic form  

show facilitated diffusion as it is only formed by  
fibrous tissue with no active cellularity. In our  

study 3 cases of the 4 showed facilitated diffusion  

which means that they are chronic retroperitoneal  
fibrosis while one case showed restricted diffusion  
with mean ADC value 0.68x10 -3  mm2/s in a patient  
with urinary bladder carcinoma that proved to be  

malignant retroperitoneal fibrosis. Thus diffusion  
sequences with ADC maps could differentiate  
between chronic retroperitoneal fibrosis and the  
malignant and active forms as well.  

The border line values in this study were seen  
in neurogenic tumours (n=8; 16.7%) with a mean  

ADC value of 1.05±0.23x10-3  mm2/sec. This agrees  
with the study conducted by Sabri YY et al., [13]  
for assessment of diffusion in mediastinal masses,  
they found that the mean ADC value for neurogenic  
tumours is (1.08 ±0.32) x -3  mm2/sec.  

Malignant neurogenic tumours (neuroblastoma)  

showed a mean ADC value of 0.83 ±0.25x10 -3 
 

mm2/sec, where the mean ADC value of neurob-
lastomas was about 0.81 ±0.29x10-3  mm2/sec. It  
also agrees with Sabri YY et al., [11]  where malig-
nant neurogenic tumours ADC values were <1.1x  
10-3  mm2/s.  

On the other side, the mean ADC of benign  

neurogenic tumours (schwannomas and neurofi-
broma) was (1.15 ±0.06x10-3  mm2/sec) in our study  
differs that of Shen et al., [14]  for schwannomas  
which was 1.614±0.345x10 -3  mm2/sec. yet in the  
study conducted by Sabri YY et al., in 2021 [13] ,  
the mean ADC value for benign mediastinal neu-
rogenic tumours was >1.3x10 -3  mm2/s.  

Regarding malignant lesions; lymphomas (n=5;  
10.4%) showed the lowest ADC value among all  
retroperitoneal masses included in our study. This  

is owed to the high cellularity within the lympho-
matous lesions. They showed a mean ADC value  
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of 0.64±0.1x10 -3  mm2/sec, this agrees with Na-
kayama et al., [9]  where the mean ADC value of  
lymphoma was 0.66±0.2x10 -3  mm2/sec. On the  
other side, the mean ADC value of lymphoma in  
the study of Rosenkrantz et al., [12]  was slightly  
higher. It was about 0.92 ±0.17x10 -3  mm2/sec.  

Sarcomas (n=17; 35.4%) showed a mean ADC  
value of 0.81 ±0.2x10 -3  mm2/sec In comparison to  
Nakayama et al., [9] , 4 malignant mesenchymal  
tumours were included showed ADC value of  

1.26±0.5 x10 -3  mm2/sec. This variance may be  
due to higher number of cases included in our  
study with heterogenous types, variable degrees  

of internal necrosis, myxoid stroma, fat content,  

calcification. The heterogenicity of matrix seen in  

different sarcomas may cause variance of ADC  

values according to where the ROI was measured  

and the size of ROI. In our study, we tried to target  

the most cellular areas guided by contrast enhance-
ment pattern.  

The mean ADC value of sarcomas in our study  
0.81 ±0.2x10-3  mm2/sec is also slightly lower than  
the lower limit suggested by Winfield et al., [15] ;  
their cases had a range between 0.95x 10 -3  and  
2.77x10 -3 ; this difference may be owed to the  
presence of necrosis and cystic changes causing  
T2 shin through, we tried to measure the cellular  

areas with diffusion restriction by using small ROI.  

Liposarcoma showed ADC value range of 0.9 ±  
0.67x10-3  mm2/sec this value agrees with Winfield  
et al., [15]  whose range was mentioned above. There  
was only one case that showed a facilitated diffu-
sion and an ADC value of 1.9x10 -3  mm2/sec which  
is the highest value seen in all liposarcomas in our  
study this case proved to be under chemotherapy  

that explains the high ADC value seen which is  
resulting from the effect of chemotherapy in de-
creasing tumour cellularity indicating good thera-
peutic response. This reflects the role of diffusion  
in monitoring response of tumour to chemotherapy.  

In this study myxoidliposarcoma ADC values  
was 0.7±0.2x10-3 mm2/sec which is much lower  
than values reached by Rubio et al., [16]  in which  
ADC values of myxoidliposarcoma are <2.29x10 -  
3  mm2/sec. it was suggested that the difference  

may rely on using smallest ROI at the area of  

maximum cellularity in our study.  

Regarding fibrosarcoma, the ADC value in our  

study is 1.1x10-3  mm2/sec which agrees with Hong  
JH et al., [17]  in which ADC value of fibrosarcomas  

isless than 1.45x10 -3  mm2/sec.  

Regarding retroperitoneal PNET, our mean  
ADC value was 0.8±0.35x10-3  mm2/secthat totally  
agrees with Mebis et al., [18]  results in which mean  
ADC wasranging from 0.76 to 1.14x10 -3  mm2/sec.  

As regards chondrosarcoma, the mean ADC  
value in this study was 0.5 ±0.5x10 -3  mm2/sec  
which is much less than the results of Yeom et al.,  
[19]  where the mean ADC value was 2.051 ±  
0.261x10 -3  mm2/sec however this difference may  
be due to targeting the osseous chondrosarcoma  
in skull base tumours in their study, however in  

our study we considered the extraosseous retroperi-
toneal chondrosarcoma.  

On the other hand, chordomas the mean ADC  
value in our study was 0.5 ±0.35x10 -3  mm2/sec  
which approaches the mean ADC value considered  

in dedifferentiated chordomas noted by Yeom et  

al., [19]  that was 0.875 ±0.1 x 10 -3  mm2/sec.  

Important finding which aids in categorization  

of cases is the site of the lesion, roperitoneal  
fibrosis is seen in anterior pararenal (aortocaval)  

space in all of the cases, however a posterior  

pararenal location (prevertebral) was seen in all  

neurogenic tumours.  

Conclusion:  

As an examination, diffusion weighted magnetic  
resonance imaging is a time efficient procedure  

that requires no extra patient preparations or con-
trast injection.  

Diffusion weighted sequences are an added  
value to conventional MRI, as they can predict  

tumour cellularity, differentiate between non in-
fected cyst and an abscess, differentiate between  

benign and malignant lesions, monitor response to  
chemotherapy and its effect on tumour cellularity,  
replace enhanced sequences in patients with poor  
renal functions, however conventional MRI is also  
important in detecting site, extent and relation to  
surrounding as well as the specific signs for differ-
ent retroperitoneal masses then diffusion can be a  

problem solver for more limitation of the differen-
tial diagnosis.  

Avoiding pitfalls in diffusion WI interpretation  
is useful in improving the reliability of radiological  
assessment.  
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