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Abstract

Background: Carcinoma of the urinary bladder is a common malignant tumor of the urinary tract in both men and
women. Proper management of the urinary bladder cancer depends on the stage of the lesions. The aim of this
prospective study was to determine the accuracy of diffusion-weighted images in early detection of muscle invasion,
local tumor staging of urinary bladder carcinoma, and to measure the correlation between apparent diffusion
coefficient (ADC) and histologic grade. Sixty patients with urinary bladder mass lesions underwent transurethral
cystoscopy and biopsy after MR imaging. Radical cystectomy was done for lesions infiltrating muscularis propria.
Different MR image sets (T2WIs, DWIs images) were interpreted; ADC values of tumors were calculated.

Results: Kappa agreement was better in DWI than T2WI (Kappa was 0.756 and 0.484) and the overall agreement was
(83.6% and 63.6%) among both respectively. Accuracy of DWI in diagnosis of tumor stages were 80%, 43%, 96%, and
100% while in T2WI were 55%, 43%, 74%, and 80% for T1, T2, T3, and T4 stages respectively. ANOVA test showed
statistically significant difference between mean ADC values of different tumor grades.

Conclusion: DWI showed higher accuracy than T2WI in detection of the degree of muscle invasion of the urinary
bladder carcinoma, so it can be added to the routine protocol of MRI examination especially in patients with renal
impairment. ADC value can predict the histological grade of the tumor.
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Background
Carcinoma of the urinary bladder is a common malignant
tumor of the urinary tract in both men and women [1]. It is
the fourth most common cancer in males and the tenth most
common cancer in females [2]. Most cases of urinary bladder
cancer occur in males. The highest incidence rates are found
in Europe, North America, and Northern Africa [3].
Smoking and occupational exposures are considered

the major risk factors of urinary bladder carcinoma [4].
Tobacco-related bladder cancers are commonly transi-
tional cell carcinoma [5, 6].

Proper management of the urinary bladder cancer depends
on the stage of the lesions. Cases with muscle invasive blad-
der carcinoma (MIBCs) are treated with neoadjuvant chemo-
therapy, radical cystectomy, and lymphadenectomy while in
non-muscle invasive bladder carcinoma (NMIBCs) trans-
urethral resection + chemo/immunotherapy are to be con-
sidered [7]. TUR biopsy is considered invasive technique
which may be risky particularly in patients with bleeding dis-
orders [8].
MRI is the most promising imaging modality for diag-

nosis and local staging of urinary bladder cancer. MRI has
many advantages including multiplanar imaging, better
detection of tumors, better soft tissue characterization,
and superiority in evaluation of pelvic organs invasion [9].
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Diffusion-weighted imaging (DWI) is considered a diag-
nostic technique in evaluation of neoplastic lesions. It can
distinguish pathologic lesions with high tissue contrast
against generally suppressed background signal. Diffusion
of water molecules is inversely proportional to the tissue
cellularity. The high cellularity and intact cell membrane
of malignant lesions show restricted diffusion [10, 11].
The apparent diffusion coefficient (ADC) value has been
reported as quantitative measure of the degree of malig-
nancy of the lesions. Decreased ADC values were reported
with malignant lesions which have a larger cell diameter
and more cellularity than normal tissue [12].
Diffusion-weighted images provided useful information

for evaluating the local T stage of the urinary bladder
cancer, particularly in differentiating T1 stage or lower
tumors from T2 stage and higher tumor stages [13].
In this regard, the aim of our study was to determine the

accuracy of diffusion-weighted images in early detection of
muscle invasion, local tumor staging of urinary bladder car-
cinoma, and to measure the correlation between apparent
diffusion coefficient (ADC) and histologic grade.

Methods
Patients population
The study was done between March 2017 and April 2018.
Sixty patients presenting with gross hematuria and urinary
bladder mass lesions detected on US and/or CT examinations
were examined by pelvic MRI followed by transurethral cyst-
oscopy resection and biopsy. MRI examination was done be-
fore transurethral cystoscopy resection and biopsy to avoid
susceptibility artifacts from air due to cystoscopy that may dis-
tort diffusion-weighted imaging. The pathological stages were
classified as the following: non-muscle invasive bladder carcin-
oma (NMIBCs) lesions (< T1) and muscle invasive bladder
carcinoma (MIBCs) (> T2). Cases with invasive bladder cancer
(MIBCs) were managed by radical cystectomy and histopatho-
logical analysis of the specimens. Exclusion criteria included
are the following: benign urinary bladder lesions and general
contraindications to MR imaging (pacemaker, metallic pros-
theses,…etc.). Cases with renal impairment were not excluded
from the study as we do not use contrast media. All cases of
the study were examined clinically and managed by consultant
urologist (20 years’ experience).
The study was conducted in full accordance with the

guidelines for Good Clinical Practice and the Declar-
ation of Helsinki. Our study was approved by the ethical
committee of our institution. Data for patients were col-
lected only after obtaining their informed consents.

MR imaging technique
Patients were instructed to drink about 500–1000ml of
water 1 h before the MR imaging examination and came
for examination with a full urinary bladder. Fullness of the
urinary bladder was checked during MRI examination on

localizer images. In patients with a urethral catheter, 250–
400ml of sterile saline was used to distend the bladder.
We asked the patients to use antispasmodic agent before
the examination to reduce bowel peristalsis. MR imaging
was performed by using (Siemens aera 1.5 T Syngo MR
E11 Germany and GE medical system SIGNA HDXT 16
channel USA 1.5 T) devices. Initially, turbo spin-echo T2-
weighted images (T2WIs) in axial, coronal, and sagittal
planes were obtained with the following parameters: repe-
tition time (TR) = 2250–3500ms, echo time (TE) = 90–
100ms, bandwidth = 20–83 kHz, matrix 256 × 256, slice
thickness of 3–4mm, intersection gap = 1–2mm, and
field of view = 20 cm. Then, with the patient free breath-
ing, DW images were obtained in the axial plane by using
a body coil and a mono-directional gradient multisection
fast spin-echo echoplanar sequence using the following:
repetition time (TR) = 3500–4500ms, echo time (TE) =
60–70ms, bandwidth = 142 kHz, matrix 256 × 256, sec-
tion thickness = 3–4mm, intersection gap of 1–2mm,
and field of view = 36 cm. Signals were acquired with b
values of 500 and 1000 s/mm2. We used two b values (500
and 1000 s/mm2) as accurate quantitative analysis of
diffusion-weighted imaging (ADC maps) that can be per-
formed only if at least two b values were used. Both b
values (500 and 1000 s/mm2) were used for better assess-
ment of the region of persistent restricted diffusion. Thirty
to 55 sections were obtained in 60–120 s to cover the pel-
vis including the whole urinary bladder, adjacent pelvic or-
gans, pelvic side walls, and proximal part of the urethra.
In some cases, DW images were obtained in the sagittal
and/or coronal plane to be perpendicular to the base of
the tumors. To gain better signal-to-noise ratios, a larger
field of view was used for DWI than for T2WI.

Image analysis
All MR image sets were analyzed by radiologist with 10
years’ experience reading body MR images who was
blind to the results of cystoscopy and histopathological
findings. Qualitative and quantitative analyses of the
urinary bladder mass lesions were done. Qualitative ana-
lysis included the site, size, shape, and extension of the
lesions. Quantitative analysis was done by measuring the
ADC values of the urinary bladder mass lesions. Inter-
pretation of T2-weighted images alone, DW images
alone, and T2-weighted plus DW images were done.

Tumor staging
Tumor staging on DWI and T2WI were done as shown
in (Tables 1 and 2). The normal bladder wall was seen
as a low signal intensity (SI) line on T2-weighted images.
The bladder wall was intact (stage T1 or lower) when
the low SI line was present. The bladder wall was in-
vaded by the tumor (stage T2 or higher) when the low
SI line was disrupted focally in the region underlying the
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tumor. On DW images, bladder cancer had been re-
ported to show high SI (Fig. 1).

ADC maps
ADC maps were generated automatically by the MRI de-
vice. The urinary bladder lesions showed hypointense sig-
nal. We drew the region of interest (ROI) within the mass
lesion at the most hypointense area. The ADC values were
measured to estimate the degree of diffusion.

Histopathologic analysis
Transurethral cystoscopy resection and biopsy were done
for all cases after MRI examination by consultant urolo-
gist. The acquired specimens were including the muscu-
laris propria. The histopathological results obtained from
the transurethral cystoscopy resection and radical cystec-
tomy were used as the standard reference of the study re-
sults. Pathological data included are the following: tumor
type whether transitional or squamous cell carcinoma, the
local T stage of the urinary bladder cancer, and the histo-
logic grade. The T stage of the tumor was classified into
four stages (Table 3). Histologic grading was evaluated
where tumors were classified into three grades: G1, the
least degree of anaplasia; G2, intermediate degree of ana-
plasia; and G3, severe anaplasia.

Statistical analysis
Analysis of data was performed using SPSS v. 22 (Statis-
tical Package for Social science) for Windows. Descrip-
tion of quantitative variables was in the form of mean,
standard deviation (SD), minimum, and maximum. One-
way ANOVA test was used to detect the difference of
scale variables between more two groups and post hoc

test; Tukey HSD was used to detect the statistical differ-
ence between mean ADC values among different grades
of tumor. Kappa agreement was used to compare be-
tween the results of diffusion-weighted imaging, T2WI,
and the pathological findings, considering the patho-
logical data as the gold standard in our study. Receiver
operating characteristic (ROC) curve was used to predict
the tumor invasiveness by using ADC values. The sig-
nificance of the results was assessed in the form of P
value that was differentiated into the following: non-
significant when P value > 0.05, significant when P value
≤ 0.05, and highly significant when P value ≤ 0.01.

Results
This descriptive study included 60 patients with single
urinary bladder mass lesion in each patient. Five cases
were excluded from statistical analysis as the bladder
masses were proved to be benign by cystoscopy and
biopsy while the aim of our study was to detect muscle in-
vasion and histologic grade in urinary bladder carcinoma.
The cases were complaining of gross hematuria. Their age
ranged from 50 to 78 years with mean (62.44) years ±
standard deviation (7.63) years. The study included 35
males (63.6%) and 20 females (36.4%).
All patients underwent transurethral cystoscopy resec-

tion and biopsy after MRI examination. Thirty-five cases
with lesions invading muscularis propria were managed
by radical cystectomy and pathological evaluation of the
specimens.
The T staging of the urinary bladder tumors according

to T2WI findings revealed 11 (20%) patients with T1, 11
(20%) patients T2, 24 (43.6%) T3, and 9 (16.4%) T4, con-
sidering T1 as non-muscle invasive (NMIBCs) while T2,
T3, and T4 as variable degrees of muscle invasive lesions
(MIBCs).
Diffusion-weighted imaging revealed that 16 (29.1%), 7

(12.7), 26 (47.3%), and 6 (10.9%) patients had T1, T2,
T3, and T4 stages, respectively. The ADC values were
estimated and their mean ± SD were 1.27 × 10−3 ± 0.34
× 10−3 mm2/s, ranged (from 0.77 × 10−3 to 1.87 × 10−3

mm2/s) with median 0.12 × 10−3 mm2/s.
Histopathological results after transurethral cystoscopy

resection and radical cystectomy illustrated that 20
(36.4%), 7 (12.7), 23 (49.1%), and 5 (9.1%) patients had
T1, T2, T3, and T4 stage, respectively. Also, the histo-
pathological examination demonstrated that 12 (21.8%)
cases were of grade 1 (low grade tumor), 14 (25.5%)
were of grade 2 (intermediate grade tumor), and 29
(52.7%) were of grade 3 (high grade malignancy). The
transitional cell carcinoma was the commonest cell type
in this study 49 (89.1%) but squamous cell carcinoma
was detected in only 6 (9.1%) cases.
The results of histopathological examination were

compared to the results of T2WIs and diffusion-

Table 1 T staging on T2WI [10, 11]

T stage Description

T1 or
<

Preserved low signal line of the normal bladder musculosa

T2 Disrupted low SI line focally in the region underlying the
tumor

T3 Lesions extending beyond the low signal line into the
perivesical fat

T4 Lesions extending to the adjacent organs

Table 2 T staging on DWI [13]

T
stage

Description

T1 or
<

A thin, flat, high SI area or high SI mass with a low SI
submucosal stalk (stalk sign) or a thickened submucosa

T2 A high SI tumor without a submucosal stalk and with a smooth
margin

T3 Lesion extension into the perivesical fat with an irregular
margin

T4 Lesions extension into adjacent organs

Abd elsalam and Abdelbary Egyptian Journal of Radiology and Nuclear Medicine           (2020) 51:48 Page 3 of 9



weighted imaging. Assessment of diagnostic performance
of T2WI and DWI in diagnosis non-invasive and invasive
urinary bladder masses were shown in Tables 4 and 5 and
Figs. 2, 3, 4, and 5, considering the pathological findings as
the gold standard in our study. The Kappa agreement was
done for both T2WI and DWI; it revealed that the agree-
ment was better in DWI than T2WI (Kappa was 0.756
and 0.484). The overall agreement of DWI, T2WI, and
both were 83.6%, 63.6%, and 65.5% respectively (Tables 6
and 7). The accuracy of DWI in diagnosis of different T
stages were 80%, 43%, 96%, and 100% while in T2WI were
55%, 43%, 74%, and 80% for T1, T2, T3, and T4

respectively. The accuracy of both T2WI and DWI in T
staging was 55%, 43%, 78%, and 80% respectively. So, DWI
showed higher accuracy than T2WI.
The ADC values were calculated for each grade of

tumor. Mean ± SD ADC value among grade 1, grade 2,
and grade 3 were 1.76 × 10−3 ± 0.16 × 10−3, 1.33 × 10−3 ±
0.22 × 10−3, and 1.03 × 10−3 ± 0.171 × 10−3, respectively.
ANOVA test was done to detect the statistical difference
between mean ADC value of different tumor grades (ADC
value was normally distributed), it illustrated that there
was a statistically significant difference between the three
groups (P value < 0.0001 and F was 66.9 at 2 degree of
freedom). Post hoc test was done to detect the multiple
comparisons between groups (Table 8).
ROC curve was done to detect the prediction value of

ADC in detection of stage < T1 (noninvasive) urinary
bladder carcinoma (Fig. 6). ADC value was able to differ-
entiate non-invasive (< T1) from invasive urinary

Fig. 1 Diagram shows diagnostic criteria for using DW imaging for staging bladder cancer. Cancer component, muscle layer, and submucosa
show high, intermediate, and low SI, respectively. Submucosal stalk or thickened submucosa indicates T1 or lower stage; smooth tumor margin
without submucosal components, T2; irregular margin toward the perivesical fat tissue, T3; and extension into adjacent organs, T4 [9]

Table 3 Illustrates the T stages for urinary bladder carcinoma
based of pathological findings [14, 15]

T
stages

Description

Ta The cancer is a non-invasive papillary carcinoma (Ta). It has
grown toward the hollow centre of the bladder but has not
grown into the connective tissue or muscle of the bladder wall.

Tis The cancer is a flat, non-invasive carcinoma (Tis), also known as
flat carcinoma in situ (CIS).

T1 The cancer has grown into the layer of connective tissue under
the lining layer of the bladder but has not reached the layer of
muscle in the bladder wall.

T2 The cancer has grown into the inner (T2a) or outer (T2b)
muscle layer of the bladder wall, but it has not passed
completely through the muscle to reach the layer of fatty
tissue that surrounds the bladder.

T3 The cancer has grown through the muscle layer of the bladder
and into the layer of fatty tissue that surrounds the bladder.

T4 The cancer has spread into the prostate, uterus, vagina, the
pelvic, or abdominal wall.

Table 4 Diagnostic performance of T2WI in assessment of
degree of muscle invasion of urinary bladder carcinoma

T2WI findings Final diagnosis

Non-invasive n = 20 Invasive n = 35

Non-invasive 11(TN) 0 (FN)

Invasive 9 (FP) 35 (TP)

Sensitivity 100%

Specificity 55%

PPV 80%

NPV 100%

Accuracy 84%
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bladder carcinoma (> T2) (P < 0.001). This analysis
showed that at a cutoff value of 1.225 × 10−3 mm2/s,
ADC value had a sensitivity of 90% and a specificity of
82.9% for early detection of invasive urinary bladder
carcinoma.

Discussion
Accurate preoperative staging of urinary bladder carcin-
oma is the most important factor for the appropriate man-
agement and better prognosis as it depends on the clinical
findings and stage at presentation [16–18]. Superficial tu-
mors are treated with transurethral resection (TUR) with

or without adjuvant intravesical chemotherapy or photo-
dynamic therapy [19], whereas invasive tumors are treated
with radical cystectomy, radiation therapy, chemotherapy,
or a combination [18].
Cystoscopy and biopsy are considered as invasive tech-

niques. Hence, the purpose of this study was to assess
the degree of muscle invasion of the urinary bladder car-
cinoma by diffusion-weighted magnetic resonance im-
aging (DW-MRI) as well as to measure the correlation
between ADC value and histologic grade of the urinary
bladder cancer.
Several studies were done to assess value of DWI as be-

ing non-invasive imaging method in differentiating stage,
grade, and cell type of the urinary bladder cancer [8, 13].
The feasibility of using DW-MR imaging for the detection
of urinary bladder carcinoma has been reported by Mat-
suki et al. [20]. They found that the sensitivity and positive
predictive value of DW imaging were both 100% for de-
tection of carcinoma. Similar findings were reported by
El-Assmy et al. [21]; the sensitivity and positive predictive
values of DW-MRI were 100% in terms of correctly de-
tecting the bladder carcinomas on 43 patients.
In a study carried out by Abou-El-Ghar et al. [11], on

130 patients with hematuria, cystoscopy was considered
as a standard reference. The sensitivity, specificity, posi-
tive predictive value, negative predictive value, and

Table 5 Diagnostic performance of DWI in assessment of
degree of muscle invasion of urinary bladder carcinoma

DWIs findings Final diagnosis

Non-invasive n = 20 Invasive n = 35

Non-invasive 16 (TN) 0 (FN)

Invasive 4 (FP) 35 (TP)

Sensitivity 100%

Specificity 80%

PPV 90%

NPV 100%

Accuracy 93%

Fig. 2 Non-invasive papillary urothelial “transitional” cell carcinoma with free lamina propria and muscle layer, (stage T1, grade 1). a T2WI showing
small sized mass lesion at the left anterolateral aspect of the urinary bladder wall with focal mural disruption (stage T2). b DWIs showing restricted
diffusion of the lesion with no disruption (stage T1), matching with the pathological findings. c The mean ADC value = 1.87 × 10−3 mm2/s
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accuracy of DW-MRI regarding the degree of muscle in-
vasion of urinary bladder carcinoma were 98.5%, 93.3%,
100%, 92.3%, and 97% respectively. They found excellent
agreement between the DW-MR imaging and the con-
ventional cystoscopy. These results are similar to the
present study, in which the sensitivity, specificity, posi-
tive predictive value, negative predictive value, and ac-
curacy of DW-MRI were 100%, 80%, 90%, 100%, and
93%. The results of our study and previously published
studies suggest a high reliability of DW-MR imaging for
the diagnosis and proper staging of bladder carcinoma.
In addition, DW-MR images can provide information re-
garding lesion size, number, and location to surgeons
who perform conventional cystoscopy.

In a study done by Takeuchi et al. [13], they also found
that the sensitivity, specificity, and accuracy for differen-
tiating non-invasive from invasive urinary bladder tu-
mors using T2WI images alone, and combined use of
T2WI and DW images were 88%, 74%, 79%, and 88%,
100%, 96% respectively.
In a study done by Rima et al. [22], they reported that

adding DWI to T2WI revealed higher accuracy (83%)
than T2WI alone (75%). This agreed with our results
and other researches [13, 23–25]. In the current study,
we found that the overall agreement of DWI, T2WI, and
both were 83.6%, 63.6%, and 65.5% respectively. In a
study done by Abdel-Rahman et al. [26], they reported
higher overall accuracy of diffusion-weighted images

Fig. 3 Squamous cell carcinoma with extensively infiltrating the lamina propria and preserved muscle layer (stage T2, grade2). a T2WI showing
soft tissue mass lesion at the left lateral wall of the urinary bladder, stage T2. b DWIs, the soft tissue mass lesion showing evidence of restricted
diffusion, stageT2. c The mean ADC value measures 1.46 × 10−3 mm2/s

Fig. 4 Transitional cell carcinoma, stage T4 and grade 3, matching with T2WI (a) and DWI (b). The mean ADC = 1.32 × 10−3 mm2/s
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compared to T2WI in T staging of urinary bladder
carcinoma.
Tekes et al. reported over staging of about 81% of

bladder tumors when they assess the lesions using T2-
weighted images alone, as tumors showed signal inten-
sity like that of muscle layer on T2-weighted images.
Also, the insufficient contrast between tumor and sub-
mucosa might cause low accuracy in T2WI [27].
Several authors had reported decreased ADC value

among malignant lesions due to dense cellularity and
large cellular size [28]. El-Assmy et al. 2008 and Cey-
lan et al. 2010 found that the mean ADC values of
patients who were diagnosed with a bladder tumor
(1.05 ± 0.22 × 10−3 mm2/s) were significantly lower
than the mean ADC values obtained from the normal

bladder wall (1.830 ± 0.18 × 10−3 mm2/s) [21, 29]). In
this study, the mean ADC of G1 tumors was signifi-
cantly higher than that of G2 and G3 tumors. Mean-
while, there was an inverse relationship between the
mean ADC values and the histological grade of the
tumor. This was in accordance to results of different
studies [20, 30, 31]. Based on our study and prior
studies, the ADC values could predict the histologic
grade of bladder cancer.
MRI examination including functional sequences

proved to be valuable imaging modality in providing
adequate information regarding morphological data
and tumor cellularity [32]. Multiparametric MRI im-
aging (mpMRI) is considered a promising imaging
modality for assessment of tumor response to

Fig. 5 Infiltrating papillary urothelial “transitional” cell carcinoma, stage T3 and grade 3, matching with T2WI (a) and DWI (b). The ADC value is
towards the high-grade malignancy (c). The mean ADC = 1.13 × 10−3 mm2/s

Table 6 Agreement between T2WI and histopathological
examination

Pathology, T2WI T1 T2 T3 T4 Total

T1 11(55) 0(0) 0(0) 0(0) 11(20)

T2 7(35) 3(42.9) 1(4.3) 0(0) 11(20)

T3 2(10) 4(57.1) 17(73.9) 1(20) 24(43.6)

T4 0(0) 0(0) 5(21.7) 4(80) 9(16.4)

Total 20(100) 7(100) 23(100) 5(100) 55(100)

Kappa agreement 0.484

Data was presented as number and percent

Table 7 Agreement between DWI and histopathological
examination

Pathology, DWI T1 T2 T3 T4 Total

T1 16(80) 0(0) 0(0) 0(0) 16(29.1)

T2 4(20) 3(42.9) 0(0) 0(0) 7(12.7)

T3 0(0) 4(57.1) 22(95.7) 0(0) 26(47.3)

T4 0(0) 0(0) 1(4.3) 5(100) 6(10.9)

Total 20(100) 7(100) 23(100) 5(100) 55(100)

Kappa agreement 0.756

Data was presented as number and percent
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chemotherapy and radiotherapy [32]. Multiparametric
MRI imaging (mpMRI) included T2WIs, DWI, and dy-
namic contrast enhanced study. T1WIs are also needed to
assess the presence of hemorrhage in the bladder and
marrow signal alteration of the pelvic bones [33]. Vesical
Imaging-Reporting and Data System (VI-RADS) is a scor-
ing system that aims to provide guidelines for detection of
urinary bladder carcinoma and the degree of muscle inva-
sion based on findings of multiparametric MRI imaging
(mpMRI) [32].
In the present study, we found that DW-MRI has

many advantages such as short acquisition time, non-
invasive technique, and does not contain ionized radi-
ation. Also, DW-MR imaging can be added to routine
imaging protocols particularly in patients with renal im-
pairment who cannot be examined using contrast study.
DWI was performed without breath holding, thus allow-
ing examination of severely ill, old, or obese patients
who were unable to hold their breath for a long time.

DW-MRI is a promising imaging tool. It could be ac-
cepted as an important marker of tumor cellularity.
Our study has few limitations; first, we included a lar-

ger number of advanced stage tumors. Second, images
interpretation was done by one radiologist so interob-
server correlation could not be assessed. Also, we did
not use contrast in our study as we focused on the ac-
curacy of diffusion imaging, to add DWI as a routine se-
quence in cases with urinary bladder lesions particularly
in patients with impaired renal function.

Conclusion
The use of DW-MRI is a safe and non-invasive method
in early detection and T staging of urinary bladder car-
cinoma. DWI showed higher accuracy than T2WI in de-
tection of the degree of muscle invasion. In addition, the
ADC value can predict the histological grade of the
tumor. However, until now, we cannot sharply differen-
tiate between different histologic grades using DWI.
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