
Diffusion-weighted magnetic resonance imaging
(DW- MRI) is a method where the signal required
to produce a MRI image is determined by the “mo-
bility of water”. Diffusivity measurements have
multiple components related to tissue cellularity
and organization, integrity of the cell membranes,
extracellular space tortuosity and perfusion (1).

Until recent years, main limitation for the use of
DWI in the body area wa the artefacts originating
from the physiologic movements which decrease
the diagnostic yield of the method. With advanced
technology, elimination of disturbing artifacts can
be possible to a degree…

Diffusion-weighted imaging signal intensity and
the values of apparent diffusion coefficient (ADC)
are of particular interest, because these parame-
ters can sometimes show changes in bowel wall,
when no abnormalities are typically seen on con-
ventional MR images. Therefore, this method is
rapidly becoming an adjunct to a conventional
body MRI study, especially in the early detection
of cancer.  The ADC map provides quantitative in-
formation on diffusion. It is a measure of the free-
dom of water diffusion and is useful in tissue cha-
racterization. Malign lesions are characterized by
a high signal on DWI and a low signal on ADC.
Measured values from ADC map are believed to be
low because of a shift (diffusion) of water within
malign tissue, from the extracellular to the intra-
cellular compartment, is relatively restricted.
Thus, one of the important advantages of the DWI
is that it can manifest the nature of the lesion wit-
hout the need for intravenous contrast material
injection. This is particularly beneficial in patients
with reduced renal function (1).  

In the current issue of Turkish Journal of Gastro-
enterology, Solak and colleagues (2) have investi-
gated the value of DW-MRI in the differentiation
of benign and malignant diffuse bowel wall thicke-
ning. They discussed the diagnostic importance
and potential use of ADC measurements.  For qu-
antitative analysis in DW-MRI, a radiologist has
measured the thickened colonic wall ADC values
in the three regions of interest (ROI) by using de-
dicated software at the workstation. A circular
ROI with a diameter of at least 4 mm2 has been
placed to three different portions of the thickened
wall to obtain average ADC values of the lesion.
The authors concluded that benign bowel patholo-
gies leading to wall thickening had significantly
higher ADC values than those of malignant ones.
In ROC curve analysis, the cut-off value of ADC to
differentiate benign from malignant wall thicke-
ning was found as 1.21mm2/s with a sensitivity of
100%, a specificity of 87,3%, and an accuracy of
89,3%. With visual assessment of the DWIs and
the measurements of ADC values, malignant lesi-
ons were differentiated from benign ones with sen-
sitivity of 100%, specificity of 89,2%, and an accu-
racy of 90,4%.

Before considering whether this bald conclusion
does justice to the possible contribution of DWI to
the noninvasive differentiation of benign and ma-
lign bowel lesions, it is worth considering that,
even in the absence of DWI, experienced eyes can
easily pick out the nature of the lesions on conven-
tional T2-weighted MR images. Indeed, the aut-
hors of this study could also accurately perceive
the differences of malignancy or benignity of the
suspicious lesion with visual assessment. Howe-
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ver, it is not clear from the study that how they
have evaluated the images and if they have blin-
ded to T2- weighted sequences for this assess-
ment. In this study, small ROIs have been used for
ADC measurements. ROI size might affect the ac-
curacy of measurements, since the tissue changes
can be heterogeneous in terms of its internal
structure and signal intensity. In a study conduc-
ted by Lambregts et al, mean tumour ADCs in rec-
tal cancer were measured according to three dis-
tinct ROI protocols: [a] ‘Whole-volume’, [b] ‘Single-
slice’ and [c] ‘Solid tumour samples’. It is reported
that ADC measurements of the whole tumour vo-
lume provide the most reproducible results (3).

Previously it was demonstrated that qualitative
assessment of DW- MRI is useful for detecting co-
lorectal cancers (4). Evaluation of inflammatory
bowel disease (IBD) using DW- MRI have also fo-
und place in the literature (5-8). Oussalah et al.
(8) recently reported clinical–radiological results
obtained with DW-MRI in 96 patients with IBD,
35 with ulcerative colitis (UC), and 61 with CD.
They stated that in patients with UC it is possible
to replace completely the use of the intravenous
contrast material with MR-DWI in the identifica-
tion of active inflammatory bowel segments. K›l›ç-
kesmez et al. (5) also evaluated the value of quan-
titative DW- MRI in the assessment of the inflam-
matory activity in UC. They found that DW-MRI
is useful in identifying disease activity in UC pati-
ents, especially when the disease involved rectum.
In another study from the same authors (6) was
concerning the rectosigmoid colon. In that study,
the authors showed that quantitative DWI might
be able to differentiate inflammatory and neoplas-
tic involvements. When we look at this perspecti-
ve, the study conducted by Solak et al. (2) obvio-
usly, is not the first study aiming to differentiate
benign and malignant diffuse bowel wall thicke-
ning with DW- MRI. A difference from previous
study comes from the inclusion of longer intestinal
segments to be assessed. However, the results of
the study are similar to those of the earlier study
(6) in that they call for further research and requ-
irement of increasing patient population size. Ac-
tually, this conclusion is justified because of the
overlapping ADC values. It has been known pre-

viously that a number of benign lesions can exhi-
bit hyperintensity on DW- MRI with high b-valu-
es, (9) and that ADC values in benign and malig-
nant lesions may overlap, which makes it difficult
to distinguish lesions using DW- MRI alone. In
both studies (2,6), it was emphasized that, radiolo-
gists should be aware of possible overlaps of ADC
values that may lead to misdiagnoses when only
DWI is interpreted.

In abstract section, the authors have noted that
the patients in malignancy group have had scirr-
hous type of colorectal cancer. This inclusion crite-
rion seems very strict. Because, scirrhous carcino-
ma is extraordinarily uncommon in the colon. In a
series of 12,000 cases of colonic carcinoma studied
by Fahl, et al. (10), 11 instances of this type were
found. If this was the case, the study under consi-
deration has utmost importance.  Also, to my
knowledge, scirrhous type carcinoma does not ta-
ke part in current histologic typing and grading
WHO classification of colorectal cancer.  In previo-
us studies without predominancy of scirrhous
type, the low ADC values were found in cancer (4,
6). Actually, the two subtypes of colorectal adeno-
carcinoma (signet ring cell adenocarcinoma and
mucinous adenocarcinoma) produce different sig-
nal intensities on conventional MRI than ordinary
form and can influence the ADC values of the tu-
mor. It is established that mucinous adenocarcino-
ma of the rectum showed higher ADC values com-
pared to well-differentiated adenocarcinoma as a
result of low cellularity, due to extracellular mucin
(11). From this aspect of view, ADC values of mu-
cinous adenocarcinoma may mimick those of  be-
nign lesions. 

Again, if we ask the same question as in the title,
the answer will be: no, if ever DWI is used as a
supplemental sequence of conventional MRI. With
the use of a qualitative assessment of high b-valu-
e images and ADC maps, the technique is very
helpful to facilitate this differentiation when bo-
wel wall thickening is found on conventional MRI
incidentally. Because the factors that influence
the diffusivity are complex, meticulous technique
and knowledge of potential interpretive pitfalls
will help to avoid mistakes.
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