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DWIBS
Diffusion-weighted whole-body imaging with 
background body signal suppression
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Fig : 59-year-old man with cervical lymphadenopathy (arrows) of squamous cell
carcinoma (unknown primary location). a.T1, b.STIR and c.DWIBS. 
The parotid glands also show physiological signal on DWIBS (arrowheads).

cervical 
lymphadenopathy

parotid glands

Fig. 4:
a.T1, b.STIR and c.DWIBS in a 71-year old man with several  
multiple myeloma lesions in pelvis.

Diffusion-weighted whole-body imaging with background body 
signal suppression (DWIBS) was introduced ,which has various 
applications in oncological imaging .However, DWIBS may also be 
useful in nononcological applications, such as in the case of traumatic 
musculoskeletal injuries.

Fig. 1. 
Axial T1-weighted (A),  T2-weighted (B),  fat-saturated T2-weighted (C),  and 
(grayscale inverted) DWIBS images (D) at the same level.

(B) and (C) show a hyperintense signal in one of the right lower right ribs
(white arrows). The lesion is highlighted at DWIBS (D, black arrow). 
Also note the normal high signal intensity of the spleen at DWIBS (D, arrowhead).

Fig. 2. Coronal T2-weighted image (A) at the level of the suspected 
injury does not clearly detect the lesion. On the other hand, coronal 
entire volume MIP DWIBS image (B) clearly shows a lesion of the 
right anterior eight rib and its extent (black arrow).

The addition of DWIBS to the routine protocol may allow an easier 
and more straightforward detection, localization, and assessment of 
costal (cartilage) abnormalities than (fat-suppressed) T2-weighted 
images. because of the high lesion-to-background contrast in a 3D
manner. 12



Lymph nodes :
Normal lymph nodes have a relatively restricted diffusion because of their high
cellular density. Metastatic lymph nodes have increased cellular density and may 
have necrotic areas. However it is still unknown whether it is possible to 
differentiate benign lymphadenopathy from malignant nodes using DWIBS.

Pitfalls of DWIBS: possible false positive findings

Normal tissues with high signal on DWIBS
Besides lymph nodes, also some other tissues represent high signal in DWIBS, like
the brain, spinal cord, peripheral nerves, salivary glands , spleen, gallbladder, 
kidneys and ureters, intestines, bone marrow. To prevent misinterpretation of these 
areas with T2 penetration effect and missing obscured lesions in these areas, 
DWIBS should be combined with an anatomical sequence. 

Artifacts due to moving organs:
Artifacts due to movement of imaged organs may occur, mainly around the 
diaphragm and bowel.

Fig. 8:  Artifact near the diaphragm in a 15- year old girl with Hodgkin lymphoma 
stage IV. a.T1, bSTIR, c.DWIBS, d.axial DWI b-1000 (source image for DWIBS) 
and e.fused 18F-FDG-PET-CT image. The right paravertebral high signal on DWI 
just below the diaphragm on DWIBS (arrow) was not identified on anatomic MR-
images and 18F-FDGPET- CT. Possibly this artifact is due to movement, although 
the cause of this artifact is not entirely clear.

In 2004, Takahara et al. reported a unique concept of whole-body DWI, 
called “diffusion-weighted whole-body imaging with background body signal 
suppression” (DWIBS). 

They extended the possibilities of DWI: scanning time is no more limited (as 
in breathhold scanning) and image acquisition time is no more confined to a 
particular phase of the breathing cycle (as in respiratory triggered scanning), 
images with multiple b-values including high b-values around 1,000 s/mm2 can be 
acquired, thin slices can be obtained, and multiple signal averaging is possible. 

Furthermore, these advances enable volumetric [three-dimensional (3D)] image 
processing, including maximum intensity projections (MIPs), and multiplanar 
reformatting (MPR) in any plane.

DWIBS = DWI + Fat sat (IR)+ thin slice + no gap
+ Invert Grayscale + MIP and MPR
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Fat Suppression Techniques –
DIXON



Spectral fat saturation

Water and Fat have different resonant frequencies (3.4ppm)

ProSet
A technique that selectively excites water or fat

Excitation pulse is split in sub-pulses 

Water Excitation (Fat sat)  or  Fat Excitation
Binomial Pulse ( ) 

1:1, 1:2:1, or 1:3:3:1

ProSet-
PRinciple Of Selective Excitation Technique

SPAIR technique  (Spectrally
Adiabatic Inversion Recovery)

Adiabatic Excitation

Adiabatic excitation is a special type of RF-stimulation . An additional required 
concept (presented here for the first time) is of continuous wave (CW) excitation. 



STIR 
(Short TI Inversion Recovery)

Frequency selective 
inversion pulse

Sensitive to B0  
Independent to B1 field
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Based on the differences in T1 relaxation time and resonant frequency of 
fat and water
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Based on the differences in resonant frequency of fat and water.

SPIR- Spectral Presaturation Inversion Recovery Fat Suppression Techniques 
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IVIM
Intravoxel Incoherent Motion 



From macro to micro world
Diffusion vs. Perfusion

Department of Radiology, Taichung Veterans General Hospital

Capillary perfusion and 
water diffusion in the

extracellular 
extravascular space.

Intravoxel Incoherent Motion (IVIM)

Intravoxel Incoherent Motio 
Journal Review

Intravoxel Incoherent Motio

(Diffusion)
Pseudo-

diffusion(perfusion)(Fraction)



Introduction about Intravoxel Incoherent Motion (IVIM)
Blood flow effect analysis
Pseudo-different process from movement of the blood in the 
microvassulature

Biexponential model
slow and fast diffusion
intra-cellular and extra-cellular compartment

Conclusions and discussion



Clinical application
Tissue characterization (benign or malignant)
Tumor staging
Predicting treatment outcomes (treatment guidelines)
Monitoring treatment response after chemotherapy or 
radiation
Detecting recurrent cancer

Conclusions and discussion
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Conventional DWI Principles of DWI

Diffusion image v.s b-value
MRI signal


