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Whole‐Mount Histopathology (WMH) enables comprehensive assessment of large tissue sections. However, routine workflows require
cutting specimens into fragments that fit standard microscope slides, that are individually processed and acquired, severely complicating
pathologist’s analysis.

Left to right: microscope slides with fragments of a large specimen; PATH‐zle shows the fragments to assemble in the pathologist interface;
automatically reconstructed section; specimen before it was cut into fragments.

We propose PATH‐zle, a novel method that combines geomet‐
ric and semantic cues to digitally reconstruct the whole‐mount
section from an arbitrary number of fragments.

1. For a given pair of fragments, a set of candidate configurations
is generated by sampling possible pairs of edges (one
belonging to each fragment).

2. Each candidate configuration is assigned a cost based on a
geometric cost that penalizes non‐compact configurations and
a semantic cost that penalizes visual differences of the tissue
across a seam, using UNI [1] embeddings (a Visual Foundation
Model for pathology) of patches sampled along the shared
contour.

3. We reconstruct whole sections by iteratively combining pairs
that have low cost and little overlap between them.

4. A dedicated graphical interface provides a ranked list of
candidate reconstructions and enables pathologists to resolve
ambiguities and validate the reconstruction.
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Left: candidate configuration with patch matching. Right: rank
distribution of the correct reconstruction for our dataset.
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We publicly release a new dataset of 34 cases acquired in‐house
(each composed by 2–10 fragments), which significantly extends
the only similar public dataset (4 cases).

Whole‐section reconstruction accuracy.

PATH‐zle PythoStitcher[2] SemanticStitcher[3]
Dataset Sect. top‐1 top‐5 top‐1 top‐5 top‐1

Ours (all sections) 34 76% 85% ‐∗ ‐∗ 35%
Ours (only 2&4 frag) 27 74% 89% 48% 48% 44%
Schouten et al. [2] 4 100% 100% 100% 100% 75%

Our method outperforms state‐of‐the‐art alternatives and runs
in less than 5 s per case, with a gain in top‐1 accuracy of +41%.
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