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Abstract

Purpose—To determine whether the performance of calculated high b-value diffusion weighted

images (DWI1) derived from regular lower b-value DWI using exponential diffusion decay models

(intravoxel incoherent motion=IVIM and diffusional kurtosis=DK) is comparable to acquired high
b-value DWI in prostate cancer detection.

Materials and Methods—One hundred six patients underwent diagnostic multiparametric
prostate MRI at 3T using an endorectal coil. 5 b-value (b= 0, 188, 375, 563, 750 s/mm?2) DWI and
high b-value (b=0, 1000 and 2000 s/mm?2) DWI were acquired. Calculated high b-value (b=1000
s/mm?2 and b=2000 s/mm?2) DWI were derived from the DWI dataset using DK and I1VIM models.
Calculated and acquired high b-value DWI images were compared for lesion visibility and image
quality by two experienced radiologists (1 and 6 years of experience). GEE with Wald test was
used to compare the image quality among the four calculated high b-value DWI by comparing the
proportion of lesions in each model which were comparable to the acquired images. This
comparison was done for all lesions and by lesion location (PZ or CG; low apical/anterior or
apical/mid/base).

Results—More lesions were visible on acquired b=2000s/mm? compared to b=1000s/mm?2 DWI.
Calculated high b value DWI using the IVIM model had approximately the same number of
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lesions as acquired high b value DWI whereas the DK model had fewer lesions than acquired
images. The image quality of calculated high b value DWI was comparable to that of acquired
images and the highest quality images were obtained with b1000y/\. The image quality of
calculated b1000y/ v Was the same as that of acquired DWI in apical/mid/base (98%) locations
and comparable in low apical & anterior (95.4%) locations. The image quality of calculated
b2000y v Was inferior in both apical/mid/base (86.2%) locations and comparable in low apical &
anterior (83.9%) locations.

Conclusion—Calculated high b-value DWI obtained using 1VIM model has same lesion
visibility as that of acquired DWI. The image quality of calculated high b value DWI relative to
corresponding acquired DWI decreases with increase in b-value.

Keywords
prostate cancer; MRI; Diffusion-weighted imaging; high b value

Introduction

Multiparametric MR imaging (mpMRI) has become the imaging method of choice for local
detection and staging of prostate cancer [1,28]. Although reported sensitivities and
specificities of mpMRI for the detection of prostate cancer vary widely in the current
literature, prostate mpMRI is emerging as a valuable imaging tool in localizing suspicious
lesions for targeted biopsy, and has potential to replace the random prostate biopsy with
TRUS-MRI fusion guided biopsy [2,33]. Among the most important and reliable
components of an mpMRI is diffusion weighted imaging (DWI). DWI reflects the amount of
Brownian motion of water molecules within tissues by means of diffusion sensitizing
gradients (b-values). Restricted water diffusion, as is seen in most tumors due to high
cellular density, results in limited mean water path lengths during scan acquisition resulting
in low signal on quantitative apparent diffusion coefficient (ADC) maps obtained using the
classical Stejskal-Tanner diffusion decay model [3-5]. In the case of prostate cancer, ADC
values correlate with tumor aggressiveness as determined by the Gleason score of the tumor;
lower ADC values are associated with higher Gleason scores both at 1.5T and 3T [6-10].
These studies have employed DWI acquired with a range of b-values less than b=1000
s/mm? not only because the classical Stejskal-Tanner diffusion decay model fails at higher b-
values [11-14] but also due to inadequate signal to noise ratio (SNR) above b=1000 s/mm?
DW images [15].

Recently, the value of high b-value (b>1000 s/mm?2) DWI has been recognized for prostate
cancer [16-24]. At higher b values, tissue with high mean water molecule path lengths (i.e.
normal tissue) tends to lose signal rapidly while tissues with restricted water diffusion yield
relatively higher signal. However, these images typically suffer from low signal to noise
ratios and may be difficult to interpret. Qualitative analysis of DWI obtained at b = 1000
s/mm?2 and b = 2000 s/mm? suggest that high b-value DWI improves sensitivity of MR for
high-grade prostate cancers [24]. An alternative, however, to acquiring high b-value DWI is
to calculate them from DWI acquired as part of prostate mpMRI using one of several
available extrapolation models. Thus, it may be possible to achieve the benefits of high b-
value images without actually acquiring them, both saving time and improving image quality
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due to higher SNR [25]. It is unclear, however, whether calculated high b value DWI is
diagnostically equivalent to acquired high b-value DWI. In this study, we aim to directly
compare the performance of acquired and calculated DWI for the detection of prostate
cancer at b-values of 1000 and 2000 s/mm? using two different models for calculation, the
intravoxel incoherent motion (IVIM) and the diffusional kurtosis (DK) models.

Materials And Methods

Study Design and Population

This retrospective, single-institution study was approved by the local institutional review
board. The study was compliant with the Health Insurance Portability and Accountability
Act and informed consent was obtained from each patient. During an 8 month period
(01/12/2012 to 09/12/2012), 350 consecutive patients underwent mpMRI of the prostate.
Indications for prostate mpMRI were prostate cancer detection in patients with elevated
serum PSA with or without prior random transrectal ultrasound (TRUS) biopsy, and local
staging for previously diagnosed cancer. Inclusion criteria were (a) having an mpMRI of the
prostate, which also included acquisition of high b-value DWI, and (b) subsequent MR/
TRUS fusion guided prostate biopsy of the lesions identified on mpMRI. 170 patients were
excluded since they did not have MR/TRUS fusion guided biopsy. Additionally, 60 patients
were excluded because high b-value DWI was not obtained. Reasons for not acquiring the
high b-value DWI were often related to limited examination time secondary to
claustrophobia. Finally, fourteen patients were excluded due to artifacts (e.g. hip
replacements). The final study population consisted of 106 patients. The study population
flow chart is presented in Figure 1. The median age of the included patients was 65 years
(mean: 64 years, range: 43-78 years). The median serum PSA value was 5.35 ng/mL (mean:
7.9 ng/mL, range: 0.5-51 ng/mL). The average time to MR/TRUS fusion guided biopsy
following prostate mpMRI was 28 days (range: 1-109 days, median: 23 days, mode: 1 day).

Multi-parametric MR Imaging

MpMRI of the prostate was performed on a 3T MR scanner (Achieva-TX, Philips
Healthcare; Best, NL) using the anterior half of a 32-channel SENSE cardiac coil (Invivo;
Gainesville FL, USA) and an endorectal coil (BPX-30, Medrad; Indianola PA, USA). No
pre-examination bowel preparation was required. The balloon of each endorectal coil was
distended with approximately 45 mL of perfluorocarbon (Fluorinert FC-770, 3M; St Paul
MN, USA) to reduce imaging artifacts related to air-induced susceptibility.

MpMRI of prostate consisted of high resolution T2 weighted (T2W) images in 3 orthogonal
planes, axial DWI, axial high b-value DWI, MR spectroscopic images and dynamic contrast
enhanced MR images. Parameters for the DWI acquired at our center as part of the mpMRI
(referred to as regular b-value DWI) and high b-value DWI (referred to as acquired high b-
value DWI) sequences are presented in Table 1. Imaging parameters of the two DW MRI
sequences were chosen to have the same echo times to avoid any bias arising from probing
different compartments of diffusion with different T2 values. The acquisition times to
generate a regular b-value DWI and high b value DWI vs. regular b-value DWI with
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calculated high b-value DWI at b=1000 and 2000s/mm? images were 8 min 31 sec vs. 4 min
47 sec (Table 1).

MR/TRUS Fusion Guided Biopsy and Histopathological Analysis

Targeted biopsy of suspicious lesions detected on mpMRI was performed using an MR/
TRUS fusion biopsy system [26]. Suspicious lesions were identified on mpMRI by two
radiologists (BT and PLC, with cumulative experience of 6, 10 years for prostate MRI) as
part of the clinical practice at our institution (It should be noted that acquired high b-value
DWI was not used in the radiologists™ reading.). In the biopsy suite, a 3D ultrasound (TRUS)
was obtained and the prostate was segmented. The segmented MRI and TRUS images were
fused volumetrically and the targeted suspicious lesions were transferred from MRI to US so
that they became visible as virtual targets on TRUS. Two needle biopsies were obtained
from each lesion using two orthogonal planes. This system has been previously shown to
have an accuracy of 3—-4 mm [27].

All biopsy specimens were reviewed by an experienced pathologist (MJM with experience
of over 25 years) blinded to MRI findings.

Image Analysis

Calculated high b-value DWI—Calculation of high b-value DWI at b = 1000 and b =
2000 s/mm? was performed using 2 different diffusion decay models: IVIM and DK to
extrapolate high b-value DWI from regular b- value DWI. Matlab (The MathWorks Inc.,
Natick, MA) was used for the computation of calculated high b-value DWI. Since the
smallest non-zero b-value in the regular b-value DWI dataset is 188 s/mm?, multi-
exponential decay models were further simplified utilizing the assumption that the
contribution due to pseudo diffusion would be absent at non-zero b-values [4]. The DK
model is shown in Eq. 1, where frepresents perfusion fraction, D represents ADC, b
represents DW factor and K represents the non-Gaussian contribution of diffusional kurtosis
[3-5].

In(S(b)/So)=In(1 — f) —bD+b°D’K/6;  (b>0) [q]

When Kis set to zero, Eq. 1 becomes the IVIM model.

For the DK model, the perfusion (In(1-f)), diffusion (D) and kurtosis (K) components and
for IVIM model only perfusion and diffusion components were estimated by fitting the 4
non-zero b-values of the regular b-value DWI dataset to the resultant linear equation. The
calculated high b-value DW MRI was then computed by extending this linear equation to the
corresponding b- values using the estimated perfusion and diffusion components.

Qualitative image analysis—MIPAV (Medical Image Processing, Analysis, and
Visualization; National Institutes of Health, Bethesda MD, USA) software was used to
qualitatively compare the acquired and calculated high b-value DWI datasets. Acquired and
calculated b=1000 s/mm? and b=2000 s/mm? images, based on 1VIM (61000,
b2000yn) and DK (b1000pk, b2000pk), were compared. In each session, window levels
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were set to be equivalent for visual analysis at b=0 s/mm2. Double reader (KBG, BT)
comparisons were then made between the acquired, calculated IVIM, and calculated DK
DWI sets in consensus. To avoid any possible bias from the initial mpMRI, acquired and
calculated DW MRI were evaluated at least 12 months post initial mpMRI and were blinded
to the mpMRI except the axial T2W MRI which was marked with the targeted lesions.
Lesion visibility and image quality were assessed for each lesion on each DWI dataset. The
visibility of each lesion was compared on all 6 DWI datasets using a 0 and 1 score
corresponding to invisible and visible, respectively. Lesion visibility analysis was performed
separately for tumors with maximum dimension less than 20mm and greater than or equal to
10mm on axial MR images. The quality of the images were scored as 0, 1 and 2
corresponding to non-diagnostic, diagnostic but of a lesser quality than the acquired, and
comparable in quality to the acquired image, respectively. All MRI analyses were performed
blinded to clinical and histopathologic findings.

Statistical Analysis

Results

Simple ratios of target lesions visible on acquired and calculated high b-value DWI were
recorded (% visualized= lesions visualized on high b-value DW|I/lesions targeted). Similar
comparisons were made for tumor positive targets (Gleason 6-9), and low (Gleason 6-7)
and high (Gleason 8-9) grade tumor positive targets.

Image quality was assessed at each b-value (b1000pk, 01000/ m, b2000pk and b2000y )
and comparison was made to the acquired b1000 and b2000 images. Formally, generalized
estimating equations (GEE) with a logit link function and working independence correlation
structure was used to estimate the proportion of lesions in each model which were
comparable to the acquired imaging (i.e., the proportion of lesions with score 2) and the
Wald test was used to test the difference in the proportions between these models. This
analysis was repeated for TZ and PZ, as well as each region of the prostate (low apical/
anterior and apical/mid/base).

Histopathological Findings

MRI/TRUS fusion guided biopsy results were obtained for all 106 patients. There was no
available histopathology for 2 MRI lesions which were therefore excluded from analysis. A
total of 239 target lesions in 106 patients with corresponding histopathology were evaluated
in this study. The median largest size of the target lesion was 9.4mm (mean: 11.0mm, range:
3.0 — 40.0mm). Ninety cancer lesions were identified in 55 of 106 patients. Twenty-one of
these patients had multifocal lesions. Eleven patients had 2 sites of malignancy, 7 patients
had 3 sites, 2 patients had 4 sites, and 1 patient had 5 sites of malignancy. Of the 90 tumors,
24 tumors were Gleason 6 and 66 tumors were Gleason 7, 8, or 9 (Gleason 7: 33, Gleason 8:
24, Gleason 9: 9) with a mean Gleason score of 7. One patient, accounting for 3 of the 33
Gleason 7 tumors, had Gleason pattern 4+3; the remainder of the Gleason 7 tumors were
3+4 in pattern, thus all Gleason 7 patients are considered as a single group. Biopsy negative
MRI targets were often atypia or inflammation at pathology.
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Lesion Visibility and Image Quality of calculated High b-value DWI

The b=2000 s/mm?2 DWI depicted a greater number of lesions on both acquired and
calculated IVIM DWI than were seen with b=1000 s/mm? (acquired or calculated) (Table 2).
Higher percentage of bigger lesions (=10mm, Table 2b) were visible than smaller ones
(<10mm, Table 2a). A larger percentage of high-grade tumors were visible on acquired and
IVIM-calculated high b-value MRI compared with the DK model (Table 2). Calculated
b1000ym and b2000y;p DWI had similar lesion visibility compared to the acquired DWI.
However, calculated DWI using the DK model had fewer visible lesions, particularly at
b=2000 s/mm2,

Image quality difference between each pair of the four calculated high b-value DWI
(b2000}v/1p, b2000\/ 1\, D1000pK, b2000pK) Was strongly statistically different (p<0.001)
for all lesions (Table 3a) and for lesion in PZ and TZ (Table 3c). Image quality difference
between each pair was also strongly statistically significant (p<0.001) except b1000pk and
b2000vym (p=0.091), b1000IVIM and b20001VIM (p=0.0178) in the low apical and anterior
region, and b1000,yn and b2000yy v (p<0.010), b1000pK and b2000pk (p<0.010) in the
apical/mid/base region. In all the comparisons, b1000,y/\m had best and b2000pk had the
worst image quality. Image quality for b1000ym Vs. acquired b=1000s/mm? achieved near
equality (97.1%) while the calculated images were of inferior quality for b2000y/p VS. the
acquired b=2000 s/mm?2 DW!I (85%). Furthermore, image quality of the calculated high b-
value DWI was comparable to the acquired DWI in PZ and apical/mid/base while it was of
lower quality in the TZ and low apical & anterior locations (figures 2 and 3).

Discussion

DWI is an important diagnostic tool in the detection of prostate cancer. Although
conventional b- value DWI has been reported to improve detection of prostate cancer, high
b-value DWI has been shown to be of further value in improving the specificity of DWI for
higher grade tumors [19]. However, acquired high b-value DWI is often noisy and may
consume additional scan time if regular b-value DWI is already obtained. Our study shows
that DWI acquired with regular b- values can be used to produce calculated DWI that
simulates acquired high b-value DWI. These images, particularly when generated with the
IVIM model, are diagnostically equivalent to acquired high b-value DWI at b=1000s/mm?
and slightly inferior to acquired high b-value DWI at b=2000s/mm2. The IVIM model is
superior to the DK model in terms of diagnostic quality.

Conventional DWI utilizes b-values between 0-1000 s/mm?2. However, there has been an
increasing interest in utilizing higher b-values despite their lower SNR. At higher b-values,
only highly restricted water regions are detected, which increases the specificity of DWI for
higher grade tumors. Generally acceptable conventional DW images can be obtained at 3.0T
with or without an endorectal coil. On the other hand, the lower SNR at b=2000 s/mm? often
creates non-diagnostic images especially if images are obtained at 1.5T without an
endorectal coil. [28]. High b-value DW images result in markedly lower normal tissue signal
while maintaining relatively higher signal in water-restricted tissues which increases the
specificity of DWI for higher grade tumors however with lower signal to noise ratios (SNR)
[29]. Thus, it would be of interest to generate DWI images of similar or better quality at
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higher SNR. The Stejskal-Tanner diffusion decay model is affected by perfusion at very low
b-values and by non-Gaussian diffusion at very high b-values. Therefore, we chose to
calculate high b-value DWI using the IVIM model which accounts for perfusion effects on
diffusion and the DK model which accounts for both the effects of perfusion and non-
Gaussian diffusion [11-14]. The IVIM and DK models chosen were simplified by fitting the
non-zero b-values of the regular b-value DWI to a mono-exponential decay curve [4].
Recently, it has been shown that the noise variance of calculated DWI is lower than that of
acquired DWI at the same b-value in phantom experiments [25]. More recently, others have
shown the contrast to noise ratio (CNR) for tumors to be comparable for measured and
calculated b1400 DWI [29]. In addition, Rosenkrantz et al showed the impact of calculated
DWI on prostate MRI [30]. They compared the image quality and tumor detection of
acquired and calculated b1500 DWI in 39 patients. There was greater suppression of benign
prostate tissue with calculated b1500 DWI than at lower b-value DWI with less distortion
and fewer artifacts using calculated vs. acquired b1500 images.

In our 106 patient cohort, which included 239 targeted lesions and 90 tumor positive lesions,
we found calculated b1000\/\ and b2000y/;p DWI to detect a similar number of lesions as
acquired DWI. While calculated b1000pk had similar lesion detection to acquired DWI,
b2000pK was clearly inferior to acquired DWI. We suspect that this is because even though
the DK model can accurately model diffusion decay at high b-values, the range of b-values
acquired in our regular DWI MRI (b=0-750 s/mm?) was not adequate to compute the
parameters of a DK model [5]. The robustness of DK parameters is of greater importance
with higher b-values (e.g. b=2000 s/mm?2 as compared to b=1000 s/mm?).

Recent studies have suggested that higher b value images are more sensitive for significant
prostate cancer. For instance, one study showed the superiority of acquired b=2000s/mm?
DW!I compared to b=1000s/mm?2 DW!I [31]. We also found better lesion visibility at
b=2000s/mm? (72%) compared to b=1000s/mm?2 DWI (55%). At b=1000s/mm?, both IVIM
and acquired DWI have higher lesion visibility for high grade (Gleason 8-9) tumors when
compared to low grade (Gleason 6-7) tumors. While at b=2000s/mm?, similar lesion
visibility for both low and high grade tumors suggests the existence of an optimal b-value
below b=2000s/mm? for separating high and low grade tumors, requiring further
investigation.

In order for images to be acceptable for interpretation they must be of sufficient quality for
observers to have confidence in them. We directly compared image quality of calculated and
acquired DWI at b=1000 and 2000 s/mmZ. The b1000;y/p and b2000;y ;s DWI dataset has
the maximum number of images that are of comparable image quality to b1000 and b2000
DWI. However, b2000,y/p Was clearly inferior in image quality compared to b1000;y/ -
Therefore, calculated high b-value using IVIM model may only be able to replace acquired
DWI up to a certain b-value due to the presence non IVIM diffusion decay at higher b-
values.

An improvement in specificity was achieved with high b-value DWI, both calculated and
acquired, as fewer non-tumor lesions were visible on high b-value images than with ADC
maps alone.. Further, with the exception of b2000p, similar lesion visibility and image
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quality were achieved with acquired and calculated high b-value DWI. Both acquired and
calculated high b-value imaging increased specificity of tumor detection while maintaining
sensitivity for high grade tumors, and therefore high b value DWI has the potential to reduce
the number of insignificant cancers detected by biopsy and thereby improve patient care.

There are several limitations of this study. First, the gold standard was MR/TRUS fusion
guided biopsy instead of prostatectomy specimens. Increasingly, patients undergoing
prostatectomy represent a narrow range of prostate cancer aggressiveness which is not
representative of the full gamut of disease. Low grade tumors are often followed with active
surveillance whereas higher grade tumors often undergo radiation and hormone ablation
therapy and are thus, not represented in series relying on prostatectomy specimens for
validation. On the other hand, blind biopsies are justifiably considered to be inaccurate as a
gold standard. The advent of MR/TRUS fusion has dramatically improved the accuracy of
prostate biopsies and is rapidly becoming the de facto gold standard of validation, however
our platform has an accuracy of about 3-4mm for targeting lesions [32]. Another limitation
comes from the fact that high b-value DWI calculation is non-linear and it is not
straightforward how varying the SNR of individually acquired DW images affects the SNR
of calculated high b-value MRI. Therefore, instead of reporting the SNR differences, we
have reported the required data acquisition times for DWI datasets. Finally, the two readers
in this study interpreted the studies in consensus and therefore, inter-reader variability
cannot be determined for acquired vs. calculated DWI.

In conclusion, calculated high b-value DWI based on the IVIM model, is a viable alternative
to acquiring high b-value DWI. The DK model proved inferior and is not recommended.
Calculated DW1 using the IVIM model has equivalent lesion detection and similar image
quality to acquired DWI at b1000 but is slightly inferior at b2000. Nonetheless, calculated
high b-value DWI produced comparable sensitivities for high-grade cancers which is the
most important goal of mpMRI. Thus, calculated high b-value DWI using the IVIM model
can replace acquired high b- value DWI at b=1000 s/mm? with equal diagnostic value and
comparable image quality without additional acquisition time.
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Study population flow diagram.
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Figure2.
A 68 year old man with serum PSA of 8.35 ng/mL with apical Gleason 4+3 tumor (10%

core involvement). DW!I at b=1000s/mm? (a) acquired at the scanner and calculated using
(b) DK model and (c) IVIM model is shown on top row. Similarly DWI at b=2000s/mm? (d)
acquired and calculated using (e) DK model and (f) IVIM model is shown on bottom row.
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Figure 3.
A 58 year old man with serum PSA of 11.82 ng/mL with right mid-base peripheral zone

Gleason 4+5 tumor (70% core involvement). DWI at b=1000s/mm? (a) acquired and
calculated using (b) DK model and (c) IVIM model is shown on top row. Similarly DWI at
b=2000s/mm? (d) acquired at the scanner and calculated using (¢) DK model and (f) IVIM
model is shown on bottom row.
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MR imaging parameters for regular b-value DWI and high b-value DWI.

Table 1

Page 14

Regular b-value DWI

High b-value DWI

Technique Multi-slice Single-shot SE-EPI Multi-slice Single-shot SE-EPI
FOV 140mmx140mm 140mmx140mm

Scan Resolution 1.25mmx1.25mm 1.80mmx1.80mm

Scan Matrix 112x108 76x75

Recon Matrix 256x256 256x256

Slices 26 26

Slice Thickness 2.73mm 2.73mm

Slice gap 0.27mm 0.27mm

Orientation Axial Axial

Half-scan 0.737 0.732

Water fat shift

minimum (22.482 pixels)

minimum (13.319 pixels)

Bandwidth in EPI frequency 1987 Hz 2850 Hz
direction

Fats Suppression SPAIR SPAIR
SENSE 2 (RL) 2 (RL)
Gradient Overplus Yes Yes

b factor (averages, scan duration)

0 (3, 20sec), 188 (3, 45sec), 375 (3, 45sec), 563 (6,
89sec), 750 (6, 89sec) s/mm?

0 (1, 14sec), 1000 (5, 105sec), 2000 (5, 105sec)
s/mm?

delta

TR 4873ms 6805ms

TE 52ms 52ms

Scan Time 4min47sec 3mind4sec
Diffusion gradient timing DELTA / 26.0ms/7.2ms 25.7ms/12.4ms
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Table 3

Page 16

Image quality scores of calculated DWI when compared to acquired DWI for (a) all lesions (b) lesions in low
apical & anterior and, apical/mid//base locations (c) lesions in transitional and peripheral zones. Percentage of

scored lesions for each calculated DWI is noted in parentheses.

Score
DWI
0 1 2
b1000pK 0 (0%) 65 (27%) 174 (73%)
b1000\/1m 1(0.4%) 6 (2.5%) 232 (97.1%)
b2000pk 222 (93%) 17 (7%) 0 (0%)
b2000,\/1m 0 (0%) 35 (15%) 204 (85%)
low apical & anterior
Score
DWI
0 1 2
b1000pK 0 (0%) 25 (28.7%) 62 (71.3%)
b1000,\/1m 1(1.1%) 3 (3.4%) 83 (95.4%)
b2000pK 82 (94.3%) 5 (5.7%) 0 (0%)
b2000)\/1m 0 (0%) 14 (16.1%) 73 (83.9%)
apical/mid/base
Score
DWI
0 1 2
b1000pK 0 (0%) 40 (26.3%) 112 (73.7%)
b1000\/1m 0 (0%) 3 (2%) 149 (98%)
b2000pk  140(92.1%) 12 (7.9%) 0 (0%)
b2000,/1m 0 (0%) 21 (13.8%) 131 (86.2%)
TZ
Score
DWI
0 1 2
b1000pK 0 (0%) 28 (31.8%) 60 (68.2%)
b1000,\/1m 0 (0%) 4 (4.5%) 84 (95.5%)
b2000pK 83 (94.3%) 5 (5.7%) 0 (0%)
b2000)\/1m 0 (0%) 15 (17%) 73 (83%)
Pz
Score
DWI
0 1 2
b1000pK 0 (0%) 37 (24.5%) 114 (75.5%)
b1000\/1m 1(0.7%) 2 (1.3%) 148 (98%)
b2000pk 139 (92.1%) 12 (7.9%) 0 (0%)
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TZ

Score

DWI
0 1 2

2000y 0(0%) 20 (13.2%) 131 (86.8%)
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