Parameter-efficient Prompt Tuning and Hierarchical Textual Guidance for
Few-shot Whole Slide Image Classification

Supplementary Material

1. Experiments

Our code is available at https://github.com/
Jayanie/HIPSS.

1.1. Datasets

We evaluate our method on three publicly available compu-
tational pathology datasets containing Whole Slide Images
(WSIs) and slide-level labels: Camelyonl6 [2], TCGA-
Lung', UBC-OCEAN [1], spanning breast, lung, and ovar-
ian cancer types respectively. Camelyon16 dataset consists
of 399 WSIs, including 239 normal slides and 160 slides
with breast cancer metastases. The test set includes 129
WSIs, while the remaining 270 WSIs are used for train-
ing and validation. TCGA-Lung dataset comprises 1,042
WSIs from two lung cancer subtypes: 530 lung adenocar-
cinoma (LUAD) and 512 lung squamous cell carcinoma
(LUSC). The test set includes 214 WSIs, with the remaining
828 WSIs used for training and validation. UBC-OCEAN
dataset contains 538 WSIs across five ovarian cancer sub-
types: 99 clear cell carcinoma (CC), 124 endometrioid car-
cinoma (EC), 222 high-grade serous carcinoma (HGSC), 47
low-grade serous carcinoma (LGSC), and 46 mucinous car-
cinoma (MC). The test set includes 108 WSIs, and the re-
maining 322 WSIs are used for training and validation. We
constructed 3 different training and validation folds, while
keeping the test sets fixed and independent throughout all
experiments for each dataset.

1.2. Pathology Query Prompt Formulation

We leveraged a large language model (LLM), GPT-40 [3] to
generate detailed textual descriptions of the WSIs. We for-
mulated two structured queries to use with the LLM consid-
ering the hierarchical structure of the WSIs. The first query
was designed to obtain pathological and visual characteris-
tics of the entire WSIs in high resolution. The second query
was devised to obtain descriptive visual characteristics of
4096 x 4096 regions in WSIs which consists of 256 x 256
patches. This enables the textual descriptions to explicitly
focus on different resolutions of the WSIs belonging to the
same class. Given that the Camelyon16 and TCGA-Lung
datasets consists of 2 classes, we construct 4 distinct query
sets of corresponding LLM-generated descriptions for each
dataset. On the other hand, UBC-OCEAN dataset com-
prises 5 classes, for which we formulated 10 query and
LLM-generated description pairs to account for the hierar-
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chical structure of WSIs. Supplementary Fig. 1 and Fig.
2 include the queries and LLM-generated descriptions for
Camelyon16 and TCGA-Lung datasets respectively. The
figures Fig. 3, Fig. 4, and Fig. 5 presents the queries and
LLM-generated descriptions for UBC-OCEAN dataset.

2. Results
2.1. Ablation Studies

Supplementary Table | presents the impact of the compo-
nents in HIPSS, considering the hierarchical textual guid-
ance based WSI representation learning module and SSF
based prompt learning approach. The experimental results
exhibit a clear performance progression as each component
is introduced, validating the individual and combined con-
tributions of the proposed modules. Summarized results of
the ablation studies is included in Table 2 in main paper.

2.2. Impact of varying tuning depth of text encoder
with SSF

We investigate how the number of text encoder blocks
which the SSF is applied influences the model performance.
Supplementary Table 2 reports the mean AUC values across
Camelyonl16 and UBC-OCEAN datasets as the number of
tuned text encoder blocks d, varies, where 0 < d, < L and
L = 12. These results are illustrated in Fig. 2 in the main

paper.

2.3. Selection of the types of layers to tune with SSF
in text encoder

From the distinct types of layers in a text encoder block
including layer normalization (LN), multi-head attention
(Attn), and multi-layer perceptron (MLP), we selected to
tune LN and MLP layers with the Scaling and Shifting Fea-
tures (SSF). This selection was based on preliminary em-
pirical results that we obtained, considering the computa-
tional efficiency. Supplementary Table 3 shows the total
number of trainable parameters when we select LN + MLP
vs. LN + MLP + Attn. LN + MLP + Attn introduces 4.3%
and 14.1% additional parameters compared to only tuning
LN + MLP with SSF across Camelyon16/ TCGA-Lung and
UBC-OCEAN datasets respectively. Therefore, we opted
only to tune layer normalization and multi-layer perceptron
layers in the text encoder blocks using SSF to maintain the
parameter efficiency of our method.
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2.4. Impact of varying attention weight refinement
factor values in hierarchical textual guidance

We propose to modify the attention weights in WSI rep-
resentation learning approach using a text-guided atten-
tion weights refinement factor (\). Supplementary Table 5
demonstrates the how the performance varies based on the
attention weight refinement factor values in each dataset.
Fig. 3(a) in the main paper shows the mean AUC averaged
across the three datasets.

2.5. Impact of varying threshold values in hierar-
chical textual guidance

Supplementary Table 6 presents the how the performance
of each dataset dataset is affected by the attention weight
threshold value («) in hierarchical textual guidance based
WSI representation learning module. Fig. 3(b) in the
main paper shows the mean AUC averaged across the three
datasets.

2.6. Impact of text-guided attention refinement in a
hierarchical manner

Text-guided refinement of attention weights can be applied
in the region encoder, the WSI encoder, or jointly across
both stages in HIPSS method. As shown in Supplementary
Table 7, applying it at both stages yields the best perfor-
mance.

2.7. Impact of varying region sizes in WSI repre-
sentation learning

In our method each WSI was segmented into non-
overlapping regions of size 4096 x 4096, which were later
partitioned into 256 X 256 instances. Since the spatial extent
of tumor regions is unknown during training, the optimal
region size should be empirically determined. We observed
that using either excessively large or overly small region
sizes leads to a drop in the performance as demonstrated in
Supplementary Table 4.

2.8. Comparison with hard instance filtering

Supplementary Table 8 shows the performance gains over
existing hard instance filtering approach, highlighting the
effectiveness of soft textual guidance in WSI representation
learning. Summarized results of this comparison is included
in Table 3 in main paper.
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Table 1. Ablation Studies on 3 datasets. Mean AUC values are reported. Components are denoted as H: hierarchical WSI representation
learning, T: text-guided attention refinement strategy, and S: SSF-based prompt learning in text encoder.
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Table 2. Variation of AUC values based on number of tuned blocks (ds) in the text encoder with SSF. Datasets are denoted as C16:
Camelyon16, UBC: UBC-OCEAN. Bold: highest results.

Dataset | k - shot |

Number of Tuned Blocks in Text Encoder with SSF (ds)

| 1 2 3 4 5 6 7 8 9 10 11 12

16-shot | 0.8836  0.9105 0.8913 0.8848 0.8899 0.8671 0.8647 0.8631 0.8533 0.8482 0.8418 0.8279

© 8-shot | 0.8388 0.8586 0.8407 0.8379 0.8368 0.8369 0.8394 0.8309 0.8257 0.8275 0.8264 0.8222
5 4-shot | 0.8021 0.8159 0.7861 07822 0.7816 07686 0.7516 0.7501 0.7299 0.7235 0.7072 0.7012
2-shot | 0.7667 0.8066 07610 0.6840 0.6617 0.6272 0.6186 0.6136 0.6087 0.6114 0.6019 0.5998

l-shot | 0.7123 0.7429 0.6891 0.6527 0.6470 0.6099 05562 05761 05510 0.5505 0.5335 0.5366

16-shot | 0.9425 0.9439 0.9412 09472 0.9491 0.9469 0.9480 0.9540 0.9495 09494 0.9435 0.9441

o 8-shot | 0.9387 0.9425 09406 0.9479 0.9486 0.9470 09451 09516 09447 09415 09433 09415
2 4-shot | 0.9155 09127 09148 09194 09199 09177 09271 09305 09261 09102 09149 0.9038
= 2-shot | 0.8154 0.8415 08504 08601 08652 08698 08702 0.8797 08716 0.8717 0.8707 0.8653
l-shot | 0.8003 0.8234 0.8309 0.8450 0.8486 0.8447 0.8497 0.8542 0.8478 0.8459 0.8441 0.8341

Table 3. Computational efficiency comparison between the two
variations considering the types of text encoder layers which SSF
is applied. Total number of trainable parameters (in millions) is
reported. The increment in trainable parameters compared to the
final HIPSS method is indicated by 1. Types of layers are de-
noted as LN: layer normalization, MLP: multi-layer perceptron,

and Attn: multi-head attention.

Types of Layers ‘ Dataset
| Camelyon16/ TCGA-Lung | UBC-OCEAN
LN + MLP 0.2844 0.3489
LN + MLP + Attn 0.2967 (1 4.3%) 0.3981 (1 14.1%)

Table 4. Variation of AUC values based on different region sizes
in WSI representation learning module on Camelyonl6 dataset.
Region size is increased from 512 x 512 to considering the entire
WSI as the region.

Region Size

2-shot

1-shot

512
2048
4096
8192

X 512

X 2048
x 4096
x 8192

WSI

0.7423+0.0089
0.8019+0.0163
0.80660.0069
0.7677+0.00s1
0.744510.0101

0.7099+0.0148

0.742910.0087

0.7221+0.0108




Table 5. Variation of AUC values based on the attention weights refinement factor () in the soft hierarchical textual guidance strategy.

Dataset A  16-shot 8-shot 4-shot 2-shot 1-shot
2 08795 0.8397 0.7949 0.7783 0.7229

o 5 0.8622 0.8469 0.8013 0.7835 0.7334
o 10 09105 0.8586 0.8159 0.8066 0.7429
20 0.8672 0.8454 0.7986 0.7757 0.7248
2 0.8543 0.7814 0.7508 0.5821 0.5611
é 5 0.8561 0.7891 0.7257 0.6621 0.6567
E 10 09097 0.8745 0.8285 0.7616 0.7217
20 0.8563 0.8174 0.7661 0.6851 0.5993
2 09347 09249 0.8939 0.8482 0.8260
‘% 5 09426 09289 0.8941 0.8536 0.8224
) 10 09540 09516 0.9305 0.8797 0.8542

20 09288 09263 0.8247 0.7943 0.7425

Table 6. Variation of AUC values based on the threshold values () in the soft hierarchical textual guidance strategy.

Dataset « 16-shot  8-shot 4-shot 2-shot  1-shot
0.1 0.8732 0.8385 0.7899 0.7793 0.7209

© 0.2 09105 0.8586 0.8159 0.8066 0.7429
o 0.5 0.8465 0.8371 0.7881 0.7744 0.7192
0.8 0.8547 0.8375 0.7925 0.7779 0.7208
< 0.1 0.8501 0.8427 0.7384 0.6062 0.5663
&) 0.2 09097 0.8745 0.8285 0.7616 0.7217
8 0.5 0.8519 0.7682 0.7512 0.5577 0.5643
0.8 0.8519 0.7684 0.7516 0.5477 0.5641
0.1 09384 09257 09130 0.8668 0.8336
% 0.2 09540 0.9516 0.9305 0.8797 0.8542

) 0.5 09382 09364 0.8935 0.8472 0.8259
0.8 09381 09361 0.8932 0.8468 0.8256

Table 7. Performance comparison with text-guided attention weights refinement applied to region encoder, WSI encoder or both stages on
Camelyon16 dataset. Mean AUC values are reported.

Method 16-shot 8-shot 4-shot 2-shot 1-shot

Ol‘lly Region Encoder 0.8149i0_0299 0-7992i0.0092 0.7748i0_0151 0-6947i0.0083 0-6891i0.0066
Only WSI Encoder 0.8615i0_0395 0.8352i0_0042 0-7983i0.0058 0.7384i0_0049 0-7247i0.0048
Both (Ours) 0.9105:|:0.0104 0.8586:|:0'0067 0.8159:|:0_0165 0.8066i0_0069 0-7429:i:0.0087

Table 8. Performance comparison with hard instance filtering on UBC-OCEAN dataset. Mean AUC values are reported.

Method 16-shot 8-shot 4-shot 2-shot 1-shot

Hard instance filtering ~ 0.9341.1¢.0042 0.9298.10.0035 0.8756+0.0067 0.8588+0.0054 0.8399+0.0052
HIPSS (Ours) 0.9540:|:0,0133 0.9516:|:0,0121 0.9305:|:0,0131 0.8797:|:0,0152 0.8542:|:0,0146




Normal Lymph Node WSI Description -
Entire WSI

Normal Lymph Node WSI Description -
Region Level

Query: Describe the visual characteristics of normal lymph
node in a whole slide image

Query: Describe the visual characteristics of normal lymph
node in 4096 x 4096 regions consists of 256 x 256 patches in
a whole slide image

@
=P

LLM-Generated Description: Uniform small lymphocytes
densely packed. Well-formed follicles in cortex, lymphocyte
cords in medulla. Thin-walled blood vessels throughout.

No atypical cells or architectural distortions.

®
=P

LLM-Generated Description: Normal lymph node regions
show well-organized tissue with dense, uniform lymphocytes
featuring round nuclei and minimal cytoplasm, indicative of
active immune function. Depending on the location, well-
formed follicles with germinal centers, interfollicular areas,
or medullary cords may be present. The architecture remains
intact with minimal pleomorphism and no signs of infiltration
or disruption. Supporting structures like thin-walled blood
vessels and reticular fibers help maintain node integrity.
These features collectively reflect a benign, reactive immune
environment typical of healthy lymphoid tissue in whole slide
images.

Metastatic Lymph Node WSI Description -
Entire WSI

Metastatic Lymph Node WSI Description -
Region Level

Query: Describe the visual characteristics of metastatic
lymph node in a whole slide image

Query: Describe the visual characteristics
of metastatic lymph node in 4096 x 4096 regions consists of
256 x 256 patches in a whole slide image

®
=P

LLM-Generated Description: Large, pleomorphic cancer
cells interspersed in lymphoid tissue. Cells show irregular
nuclei, prominent nucleoli, abundant cytoplasm. Atypical
cell arrangements. Desmoplasia, increased mitoses, potential
necrosis. Abnormal blood vessels present.

®
=P

LLM-Generated Description: In metastatic lymph node
regions, malignant epithelial cells appear densely packed with
pleomorphism, prominent nucleoli, and frequent mitoses.
Tumor cells form disorganized nests or gland-like structures
infiltrating the stroma, often showing desmoplastic reaction.
Tumor budding—small clusters or single cells detaching from
the main mass—is common and indicates

invasiveness. Lymphovascular invasion may be present, with
tumor cells in or near vessels. The microenvironment is
heterogeneous, featuring immune cells and stromal
components, reflecting active tumor-stroma interactions that
support metastatic progression.

Figure 1. Queries and LLM-Generated Descriptions for Camelyon16 Dataset.




LUAD WSI Description - Entire WSI

LUAD WSI Description - Region Level

Query: Describe the visual characteristics of lung
adenocarcinoma (LUAD) in a whole slide image

Query: Describe the visual characteristics of lung
adenocarcinoma (LUAD) in 4096 x 4096 regions consists of
256 x 256 patches in a whole slide image

@
=P

LLM-Generated Description: Clear cytoplasm, round or
oval nuclei, prominent nucleoli, rich vascularity, irregular
blood vessels, intratumoral septa, and heterogeneity.

®
=P

LLM-Generated Description: Lung adenocarcinoma
regions, tumor cells form irregular glandular or

acinar structures with crowded, hyperchromatic nuclei and
prominent nucleoli. Cytoplasm is often pale or vacuolated,
with evidence of mucin production in some areas. Patches
may show single-layered or pseudostratified cells, cellular
atypia, and frequent mitoses. Some regions display stromal
desmoplasia, inflammatory infiltrates, or disrupted alveolar
spaces. Variability across patches reflects the heterogeneous
architecture and invasive nature of adenocarcinoma at the
microscopic level.

LUSC WSI Description - Entire WSI

LUSC WSI Description - Region Level

Query: Describe the visual characteristics of lung squamous
cell carcinoma (LUSC) in a whole slide image

Query: Describe the visual characteristics of lung squamous
cell carcinoma (LUSC) in 4096 x 4096 regions consists of
256 x 256 patches in a whole slide image

®
=P

LLM-Generated Description: Squamous cell
differentiation, round structures with eosinophilic
cytoplasm, distinct cell borders and abundant cytoplasm,
enlarged nuclei, irregular nuclear shape, increased chromatin
density.

®
=P

LLM-Generated Description: Lung squamous cell
carcinoma regions, individual tumor cells

show dense eosinophilic cytoplasm, enlarged hyperchromatic
nuclei, and prominent nucleoli. Keratinization, including
partial keratin pearls, and intercellular bridges may appear in
select patches. Cellular pleomorphism and frequent mitotic
figures are common. Some patches reveal necrotic debris or
inflammatory cells, while others show tightly packed tumor
nests or isolated cells invading stroma. Overall, patches
reflect heterogeneity in squamous differentiation and tumor
aggression at the cellular scale.

Figure 2. Queries and LLM-Generated Descriptions for TCGA-Lung Dataset.




CC WSI Description - Entire WSI

CC WSI Description - Region Level

Query: Describe the visual characteristics of clear cell
carcinoma (CC) in a whole slide image

Query: Describe the visual characteristics of clear cell
carcinoma (CC) in 4096 x 4096 regions consists of 256 x
256 patches in a whole slide image

©
=P

LLM-Generated Description: A whole slide image of clear-
cell ovarian carcinoma typically reveals tumor regions
composed of large, polygonal cells with abundant clear or
glycogen-rich cytoplasm, giving a distinct glassy appearance.
Nuclei are often atypical, centrally located, and show
prominent nucleoli. The tumor architecture may display
tubulocystic, papillary, or solid patterns, often surrounded by
fibrous or hyalinized stroma. Hobnail cells—epithelial cells
with apical nuclei protruding into glandular lumina—are
frequently present. Hemorrhage, necrosis, and inflammatory
infiltrates can also be observed. The clear cytoplasm sharply
contrasts with the dense hematoxylin-stained nuclei, making
the tumor areas visually distinct from adjacent benign tissue
on hematoxylin and eosin-stained slides.

®
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LLM-Generated Description: Clear-cell ovarian carcinoma
regions often observe a mosaic of heterogeneous tumor
architecture. Many patches feature large, polygonal cells with
clear cytoplasm and prominent central nuclei, giving a
translucent appearance. Hobnail cells protrude into gland-like
spaces, and tubulocystic or papillary structures are
intermittently present. Dense fibrous stroma and hemorrhagic
or necrotic areas contrast sharply with tumor regions. Some
patches may include inflammatory infiltrates or

blood vessels. The clear cells’ cytoplasm contrasts

with hematoxylin-stained nuclei, creating a distinctive visual
patternacross neighboring patches.

EC WSI Description - Entire WSI

EC WSI Description - Region Level

Query: Describe the visual characteristics of endometrioid
carcinoma (EC) in a whole slide image

Query: Describe the visual characteristics of endometrioid
carcinoma (EC) in 4096 x 4096 regions consists of 256 x 256
patches in a whole slide image

©
=P

LLM-Generated Description: A whole slide image of
endometrioid carcinoma reveals glandular structures
resembling endometrial tissue, often arranged in back-to-back
or cribriform patterns. The tumor cells are columnar

to cuboidal with eosinophilic cytoplasm and nuclei showing
varying degrees of atypia, from mild to moderate, depending
on grade. Nucleoli are typically visible, and mitotic figures
may be present. Squamous differentiation and mucinous
areas are sometimes observed. The architecture is

generally more organized than in high-grade tumors, with
well-formed glands dominating the landscape.

On hematoxylin and eosin staining, the glands are outlined in

pink cytoplasm, with darker-stained nuclei providing contrast.

Necrosis is uncommon, and the surrounding stroma may
show inflammation or fibrosis.

®
=P

LLM-Generated Description: Endometrioid carcinoma
regions, many patches display well-

formed glandular structures arranged in back-to-back or
cribriform patterns. Tumor cells appear columnar or cuboidal
with eosinophilic cytoplasm and round to oval nuclei
showing mild to moderate atypia. Nucleoli are often visible,
and mitotic figures may appear in scattered patches. Some
patches may show squamous differentiation or mucinous
features. The surrounding stroma is typically fibrotic or
inflamed, providing structural contrast. On hematoxylin and
eosin staining, pink cytoplasm and dark nuclei create clear
boundaries, resulting in a patterned, moderately organized
appearance across adjacent patches.

Figure 3. Queries and LLM-Generated Descriptions for clear cell carcinoma (CC) and endometrioid carcinoma (EC) classes in UBC-
OCEAN Dataset.




HGSC WSI Description - Entire WSI

HGSC WSI Description - Region Level

Query: Describe the visual characteristics of high-grade
serous carcinoma (HGSC) in a whole slide image

Query: Describe the visual characteristics of high-grade
serous carcinoma (HGSC) in 4096 x 4096 regions consists of
256 x 256 patches in a whole slide image

©
=P

LLM-Generated Description: A whole slide image of high-
grade serous carcinoma reveals densely packed, pleomorphic
tumor cells with high nuclear-to-cytoplasmic ratios and
marked nuclear atypia. The nuclei are hyperchromatic,
irregular, and often exhibit prominent nucleoli and frequent
mitotic figures. Tumor architecture shows complex papillary,
solid, or slit-like glandular patterns. Psammoma bodies—
concentric calcifications—may be scattered throughout.
Necrotic foci and apoptotic debris are common, contributing
to a heterogeneous texture. The background stroma can
appear desmoplastic or infiltrated by inflammatory cells. On
hematoxylin and eosin staining, deep purple-blue nuclei
contrast starkly against lighter pink cytoplasm, creating
visually aggressive and disordered tumor regions across the
whole slide image.

®
=P

LLM-Generated Description: High-grade serous carcinoma
regions, tumor areas appear highly cellular and architecturally
chaotic. Many patches display densely packed cells with
pleomorphic, hyperchromatic nuclei and prominent nucleoli.
Complex papillary, solid, and slit-like glandular formations
span across patches, often interspersed with mitotic figures
and apoptotic bodies. Psammoma bodies may be visible in
select areas, while necrosis and stromal invasion create
irregular textures. Hematoxylin and eosin staining reveals
stark contrast between the dark-stained nuclei and pale
cytoplasm. This results in visually aggressive patterns, with
disrupted structural continuity across neighboring patches.

LGSC WSI Description - Entire WSI

LGSC WSI Description - Region Level

Query: Describe the visual characteristics of low-grade
serous carcinoma (LGSC) in a whole slide image

Query: Describe the visual characteristics of low-grade
serous carcinoma (LGSC) in 4096 x 4096 regions consists of
256 x 256 patches in a whole slide image

©
=P

LLM-Generated Description: A whole slide image of low-
grade serous carcinoma shows well-differentiated tumor cells
arranged in orderly papillary, micropapillary, or glandular
structures. The cells are uniform, with round to oval nuclei,
mild to moderate atypia, and inconspicuous nucleoli. Mitotic
activity is low, and necrosis is generally absent. Psammoma
bodies—round, calcified structures—are commonly scattered
throughout the tissue. The background stroma is often fibrotic
and may exhibit minimal inflammation. Compared to high-
grade variants, the overall architecture is more cohesive and
less chaotic. On hematoxylin and eosin staining, the nuclei
stain lightly and evenly, contrasting gently with the pink
cytoplasm, producing a subtle, patterned appearance across
the whole slide image.

®
=P

LLM-Generated Description: Low-grade serous carcinoma
regions, the patches exhibit orderly tumor growth with
uniform cells arranged in papillary, micropapillary, or
glandular patterns. Most patches contain cells with round
to oval nuclei, mild atypia, and low mitotic activity.
Psammoma bodies appear as small, round calcifications in
scattered patches. The cytoplasm stains lightly pink, and
nuclei are pale with fine chromatin, producing soft contrast
on hematoxylin and eosin staining. The tumor-stroma
boundary is generally smooth, and fibrous stroma is
frequently present. Across patches, architectural continuity
and subtle nuclear features reflect the tumor’s well-
differentiated nature.

Figure 4. Queries and LLM-Generated Descriptions for high-grade serous carcinoma (HGSC) and low-grade serous carcinoma (LGSC) in
UBC-OCEAN Dataset.




MC WSI Description - Entire WSI

MC WSI Description - Region Level

Query: Describe the visual characteristics of mucinous
carcinoma (MC) in a whole slide image

Query: Describe the visual characteristics of mucinous
carcinoma (MC) in 4096 x 4096 regions consists of 256 x 256
patches in a whole slide image

®
=P

LLM-Generated Description: A whole slide image of
mucinous carcinoma displays tumor cells arranged in
glandular, cystic, papillary structures, surrounded by
abundant extracellular mucin pools. The cells are

typically columnar with basally located nuclei and pale,
mucin-filled cytoplasm. Nuclear atypia ranges from mild to
moderate, and mitotic activity is generally low. Tumor
architecture may include multilocular cystic areas or floating
tumor clusters within mucin lakes. Psammoma bodies are
rare, but inflammatory cells or hemorrhage may be present in
the stroma. On hematoxylin and eosin staining, mucin
appears as light bluish or pale areas, contrasting with the
darker-stained nuclei and outlining the glandular contours,
producing a bubbly, gelatinous appearance across the slide.
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LLM-Generated Description: Mucinous carcinoma regions,
many patches reveal glandular or cystic structures embedded
in large pools of extracellular mucin. Tumor cells

appear columnar with pale, mucin-rich cytoplasm and basally
aligned nuclei showing mild to moderate atypia. Some
patches contain floating tumor clusters within mucin lakes,
while others show more solid or papillary arrangements. On
hematoxylin and eosin staining, mucin stains light blue to
pale violet, creating low-density regions that contrast with the
darker nuclei. The overall visual texture across patches is
heterogeneous, with bubbly mucin-filled areas interspersed
with more cellular or fibrotic zones.

Figure 5. Queries and LLM-Generated Descriptions for mucinous carcinoma (MC) class in UBC-OCEAN Dataset.
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