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Three-Dimensional Reconstruction and Quantification
of Cervical Carcinoma Invasion Fronts From
Histological Serial Sections

Ulf-Dietrich Braumann, Member, IEEE. Jens-Peer Kuska, Member, IEEE. Jens Einenkel, Lars-Christian Horn,
Markus LofHer. and Michael Hiockel
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A Voxel-Based Measure of Discrete Compactness for Brain Imaging
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'Department of Electrical Engineering, Universidad Autonoma Metropolitana, Iztapalapa, Mexico
?In sabbatical leave at ', Mailing Address: Department of Computer Science, IMAS, Universidad Nacional Autonoma de
Mexico, Apdo. 20-726, Mexico, D.F. 01000 email: ernesto(leibniz.iimas.unam.mx
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An easy measure of compactness for 2D and 3D shapes

Ernesto Bribiesca™

Departamento de Ciencias de la Computacidn, Instituto de Investivaciones en Matemdticas Aplicadas v en Sistemas, Universidad Nacional Autdnoma de
Pl o
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Proceadings of the 29th Annual International
Conference of the IEEE EMBS

Cité Internationale, Lyon, France

August 23-26, 2007,

Shape Characterization of Extracted and Simulated Tumor Samples
using Topological and Geometric Measures

Markus Rohrschneider®. Gerik Schevermann*. Stefan Hoehme', Dirk Drasdo?



Fig. 3. Boundary of simulated tumor sample id100_mot30, The inner

surface due to the necrotic core 15 shown.

0 motl, The
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Boundary of simulated tumor sample idl

bounding boxes of 30 random samples are shown.,

Fig. 2.



Fig. 6. Boundary of cervix carcinoma specimen 11 (diffuse turnor
type). The bounding boxes of 30 random samples containing approx.
13% foreground voxels, are shown.

Fig. 7. Boundary of cervix caminoma specimen 13 (compact tumor
typel. The bounding boxes of 30 mndom samples containing appro.
X7% fomground voxels, are shown, The object contains many small
cavitdes not visible in this representation.



TABLE I
RESULTS OF THE COMPACTNESS COMPUTATION AND TOPOLOGICAL ANALYSIS,

Average of 30 Samples

Complete Ohbject

Dataset Area | Volume i_ompactness Pa [if] P2 L ompactnesss Pa [if) Ji
l. asym_motl 156185 | 19859 0.85 09876 1.00 11.01 0.00 6.67 09929 1 176 0]
2 asym_mot 20 2AR1S 9 | 192640) a0 OuT LY 13,0 T G4l UMY 2 624 ]
3, 1d095_mot] 274061 | 199477 457 09750 1.43 40,08 0,00 86 09800 i 468 0
4, 1d100_motl 245URY RTeRS T SRR l.33 IR T 2ma0 YEAD 2 415 ]
3, 4d 100 _motl0 ERT 1 29000 046 09662 1.37 4327 0.00 74092 09723 3 475 0
&, 1d 100 _mot? () WqeaA U [ 18331 102 Oed) LY 4005 0,00 100 sy O Y6ES 2 H ]
7. id 100 _mot30 461322 184418 2553 09507 1.00 | 28883 .50 253465 00564 1| 2867 17
&, 1d 100 _mot] _adh AET2E | 1USEES 819 U650 .03 | 10L50 0.00 b, 16 Y76 M RELL 1]
9. 1d120_mot] 185810 | 20029 .41 09844 1.00 2427 0.00 1076 09903 1 A& 0
[ cervll (diffuse type) LR E ) 4022 1 aadae OABDD || 11045 10111 073 A LT M AL G 3
1 cervld icompact type) [[ 331388 [ Zraudy 190 09601 [ 3057 | 10611 | 36.41 11221 09058 [ 334 | 1285 | 75
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JOURNAL HOME Volume 31, Issue 6, Pages 428-435 (Septernber 2007) [ 4_previo
CURRENT ISSUE
BROWSE ALL ISSUES Evaluation of the invasion front pattern of squamous cell cervical carcinoma by
SEARCH THIS JOURNAL measuring classical and discrete compactness
JOURMAL INFORMATIOH
* Ajms and Scope Jens EinenkeIE‘, LI-Dhigtrich Elraumann'l, Lars-Christian Horn®, Madine Pannicke®, Jens-Feer I{uska'l,
+ Editarial Board Alexander Schit®, Betting Hentscheld, Michael Hocke@

*  Author Information
*  Abstractingdndexing
* Contact Information

Feceived 19 Mowvermber 2005; received in revized formm 20 March 2007 ; accepted 26 March 2007,

Abstract
* Society Infarmstion The imvasion front pattern of squamous cell carcinoma (S00) is a conspicuous histological phenomenan, which is
* Pricing Information assessed without precise criteria. The current study was performed to introduce the classical (&) and discrete
SUBSCRIBE TO JOURMAL cormpactness () as new morphometric pameters for quantification of this pattern. A retrospective analysis of 76
CAREER OFPFORTUNITIES surgically treated patients with cervical canzinoma was conducted and the pattern of inasion was qualitatively
] res classified as olosed, fingerike or aiffuse, respectivaly, by two pathologists, After digitization of the histological
slioes with a field of view of 10.4 mm = 8.3 mm, turnor areas were labeled and C_and ¢, were computed based on
the dmwings (binany irmages). Additionally, intRindividual variation of compactness was evaluated for 12 selected
[ turmars. The qualitative pattern assessment by the pathologists was modermtely reproducible with an interobsenser
Medical agreement of 72% and & x coefficient of 0.44. The values of & and ¢ referring to the invasion front patterns

assighed by both pathologists were significantly different between the three classified groups (p 2001 and p =

0.0001), so that, both theoretically and in practice, compactness regards the same morphological feature. In due
consideration of the analysis of the ares under the ROC (receiver opermating chamcteristic) curves and the variztion
c“.:k HEI’E coefficient of different turnor regions, ¢ is more suitable for practical use than &, Tumors with & microscopic

invasion into the parmrmetria and with hyrmph-vascular space invasion were found to have a lower value of &, which

o indicates a mane aiffuse pattern of invasion (p =0.028 and p = 0.033). We conclude that the discrete compacthess
PAREIE= AHIERIS C, is & new and reproducible pammeter for a computer assisted quantification of the invasion frant pattern and, thus,
FIND A PERIODICAL

oefines & further ihenntiiic feature of 300 of the utering cenvix.
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International Journal of Contemporary Mathematical Sciences
Vol. 9, 2014, no. 15, 737 - 751
HIKARI Ltd, www.m-hikari.com
0.12 1jems.2014.410113
How to Maximize the Contact Perimeter and
Contact Area of Shapes Composed of
Cells in the Discrete Domain

Carlos Velarde

Instituto de Investigaci en Sistemas

Instituto de Investi ] ol en Sistemas
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