Recurrence landscapes of uterine cervix carcinoma — A 3-D analysis of topog-
raphy and spatial frequency distribution

U.-D. Braumann', J. Einenkel®, N. Manthey?, U. Wolf’, G. Hildebrandt’, A. Liebmann’, M. Hockel®
"Interdisziplinires Zentrum fiir Bioinformatik, Universitit Leipzig

? Universititsfrauenklinik (Triersches Institut), Universitit Leipzig

3 Klinik und Poliklinik fiir Strahlentherapie, Universitit Leipzig

mail: braumann@izbi.uni-leipzig.de

Introduction

We introduce a method to accomplish a representative three-dimensional mapping of recurrence locations
after primarily treated cervical carcinoma. Such collective-based mapping is of utmost importance for our
present research on local tumour spread within the female pelvis [1]. In particular, we are interested in the
analysis of differences depending on the primary treatment (surgical vs. radio-(chemo-)therapy).

Material and Methods

51 patients with loco-regional recurrences of cervical carcinoma have been delineated based on T2-
weighted NMRI. Following, the recurrence outlines were projected onto a reference pelvis data set using
a landmark-based linear transform. Underlying data for this reference pelvis was taken from the cryosec-
tion data set of the “visible woman” part of “The Visible Human Project”, National Library of Medi-
cine [2]. Depending on the primary treatment, two separate maps (“recurrence landscapes’) were built up
just by superimposition of the respective projected recurrence locations. Such recurrence maps can be
analysed concerning extent, shape, frequency distribution and topographical assignment.

Results

For the primary therapy, 34 cases have undergone a hysterectomy (3: simple; 31: radical), while 17 cases
received a radio-(chemo-)therapy. Recurrence landscapes obtained from patients with primary radio-
(chemo)-therapy (i) exhibit smaller overall volumes (see Figure 1) compared to those obtained from pa-
tients with primary radiation therapy (whereas the individual recurrence volume distributions do not dif-
fer), (ii) show a arched instead of a rather (semi-)circular contour (in the transversal plane), and (iii) pos-
sess a rather centrally localised map maximum instead of two or more lateral maxima.

Figure 1: Overall entries (yellow) and 50%-level surface (orange) of the maps for surgically treated (left pair) vs. the
radiated branch (right pair). Green ellipses illustrate 3¢ surfaces assuming multivariate normal map distributions.

Discussion

The localisation of loco-regional recurrences of cervical carcinoma, besides tumour-biological factors, is
decisively determined by (i) the preceding therapy and (ii) the topographical relations of the pelvic intes-
tines. In accordance with the concept of a compartment-related tumour spread within the pelvis, the ob-
tained shapes in the recurrence maps support the hypothesis of an incomplete resection within the embry-
ologically defined uterovaginal (Miillerian) compartment during conventional radical hysterectomies.
Further on, the results also rectify a modification of the prescribed dose distribution within a modern in-
tensity-modulated radiation therapy during the primary cervical carcinoma treatment.
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