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Abstract

Keywords

Objective:To analyze and compare the advantages and disadvantages of the routine method and the modified
methods in matching the image of multi-parameters MRI (mpMRI) to whole-mount histopathology of prostate
precisely. Methods: We collected 48 patients who undergone prostatectomy and conducted 3.0T mpMRI before
the surgery between February 2017 and May 2017. The patients were divided into two groups: a control group
used routine method to take tissue sample, and an experimental group used modified method. And then we
matched the whole-mount histopathology with the MRI images by the two methods respectively. We compared
the difference of results. Finally, we evaluated the accuracy of the two methods through the similarity between
the paired images of pathology and MRI. Results: We obtained 176+24 (apex) tissue blocks by the routine
method but 198+24(apex) ones were obtained by the modified method. Furthermore, tissue blocks obtained by
the modified method was thinner and more homogeneous [(2.98 +0.247) mm vs (3.64+0.49) mm, P<0.0001]
for average thickness than by the routine method. The gradient of section obtained by modified method
was smaller than routine method in coronal and sagittal view. Compared with the routine method, there
were 92 pathology sections which are matched to different mpMRI images by two different methods of all
374 whole-mount histopathology. The final matching scores of the two methods were 3.250 vs 4.129 (P<0.001).
Conclusion: The modified method has significantly advantages in matching hispathology section to mpMRI
images. We can improve the alignment after introduced modified method into the future work.
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Figure 1 Measure and pathology dissection
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(A) Schematic diagram of the three diameters of prostate specimens; (B) Left and right sides of the specimens were labeled with blue
and green biomarker dyes respectively; (C, D) the pictures of the prostate whole-mount sectioning device; (E) the tissue blocks obtained

from dissection was named from apex to base 0, 1, 2, 3:** (F) For each block, thicknesses were measured at four different sectors (anterior,

posterior, left and right, each marked “X”.
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Figure 2 Usually there were certain angle between magnetic resonance scanning plane and pathology dissection plane, the angle
harmed accuracy of the alignment between magnetic resonance imaging and pathology
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(A) Red lines were the start and the end reference lines while the yellow line was the current reference line for MR scanning plane. The
transverse images were scanned along the reference lines. We defined the angle between the reference line and the horizontal plane as £ A;
(B) The blue dotted line indicates the plane, which paralleled to the back of prostate. Due to it is flat relatively, this plane was placed on the table
as the support surface. (C) Obtained by rotating (B), the references were perpendicular to the horizontal plane. In order to make the direction
of pathology dissection vertical to the horizontal plane too, we needed a wedge wax block with a certain degree like / B. As we all known, the
degree of /B was equal to Z A. (D) Making the wedge wax block individually according to the parameters of MRI before the operation. And

then improve the accuracy of alignment finally.
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Figure 3 Alignment procedure on AP and T diameter lines, as well as the assessment of matching
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(A) It is necessary to restore the size of images of pathology section according to the fixation coefficients of the AP and T, respectively, before
comparing and analysis; (B) The efficiency of the two methods was assessed by comparing the width and height difference, as well as the

similarity of the corresponding section on MRI and pathology images.



2368

Il R i 2 i, 2017, 37(11)  http://Icbl.amegroups.com

1.9 WAEEC AT 45 R

H4 VT B J5 X6 7 fr4 5 BE AT MRIEME BT (E13B) o
it FLfil BBUH 14 58 7 12 FITUN U Bk BURE DL E 1) P21 452 3t
TPl o PP EZEALHE 34 5 1 (T8 AR i V0 1 ) 5
JEZEE . mEZENE . BAIRA B A IR ),
o TR 1% I 0 S AR R R AR 5 PR S DR A 0, 3
WJEHE B3 T T3 4T 43 (K1), OB FIIC I i >R
BB PR AR, 34 70 B Bl R %

X REAG T, W hesy, IR0, Wbk
o 7 DL TG A R B B o 36 3k LSS R i U A
VCRC &5 R 0 38, PR PR 5 I ROR

1.10 it 48

KHISPSS 13. 08 At AT o3 M, L A B A
HAES KK, P<0.0S HEFSIT2AE X,
Graphpad Prism 6EA .

F1IEAELE M
Table 1 Assessment rules
i HE
RS
2 L5 1 0.5 0
T (P FAPAEER) <1% <5% <10% <20% =20%
B B 22 M CEATTARZR) <1% <5% <10% <20% =20%
HIT5) A LT T 4 A H AL FEAFL KECHLL AL SEaAR—FE

VPG RN - AT MRIZ DI B TR 2R | 2R | HTA MRS B A ARURR . AR IR E G A FE A b

P 22 BRI, AR (U B g T Z0T1 5 7

The assessment included three items: the width difference, the height difference, as well as the similarity of the corresponding section on

MRI and pathologic images. The smaller the difference, the higher the score.
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Figure 4 Correlations of specimen size before and after fixation, as well as the comparison of the parameters of tissue blocks
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(A-C) Linear correlations of specimen size on AB/AP and T before and after fixation; (D) Average center thickness of all tissue blocks in
each specimen and the range of variety; (E) Influence of sampling methods on the deflection of cutting surface, the black band corresponds
to the absolute value of the front thickness of one tissue block minus the rear of the same one, indicating the degree of deviation in the
vertical direction; while the grey band corresponds to the absolute value of difference between the left thickness and the right, indicating the

horizontal deflection.
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Figure S Principle of calibration on AB diameter line
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(A) Tllustration of pathology dissection (before restoring the size of according to the fixation coefficient of AB); (B) Illustration of pathology
dissection (after restoring the size of according to the fixation coefficient of AB); (C,D) Diagrammatic sketch of MRI scan. The red vertical lines
represent boundaries of slices. The black vertical lines represent planes of MRI. If the fixed coeflicient is not taken into account, the result of

alignment is as shown in a and c: the red line in (A) corresponds to the black one with the same number in (C); if we take the fixed coefficient

into account, the result may change: the fifth red line in (B) seems closer to the sixth black line than in (D) to the fifth one.
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Figure 6 In the sagittal illustration of prostate
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Lesions are indicated as a blue spot, red lines indicate boundaries of slices. (A) Ideal profile, the intervals between the boundaries of the slices/the

location and the directions of the profiles are consistent with those in the MRI; (B-F) Possible problems related to dissection. (B) Intervals between

the boundaries of the slices are different from those in MRI; (C) Locations of the profiles differ from those of the planes of MRI; (D) Directions

of the dissections disaccord with those of the planes of MR, although they parallel each other; (E) Intervals of dissections are not in conformity;

(F) Directions of dissections are diverse while those of the planes of MRI are the same.
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