LLM-Generated Report – Case 1
Technique
Magnetic Resonance Imaging (MRI) of the face and orbit was performed using standard axial and coronal sequences, including T1-weighted images with fat saturation post-contrast (VIBE FS), and T2-weighted images (TSE) in axial and coronal planes. The study was conducted with intravenous administration of gadolinium-based contrast agent.
Findings
There is evidence of a well-defined, oval-shaped, intraorbital lesion located in the superolateral quadrant of the left orbit (radiological right), within the extraconal compartment. The lesion demonstrates:
· Hypointense signal on T1-weighted images.
· Hyperintense signal on T2-weighted images.
· Intense and homogeneous enhancement following contrast administration, with no areas of internal necrosis or cystic degeneration observed.
· The lesion exerts mass effect on the globe, which is displaced inferomedially, without signs of intraocular invasion.
· There is no evident invasion of the orbital walls, which appear intact without cortical erosion or thinning.
· The optic nerve is visualized posteriorly and appears to be displaced inferomedially, without clear signs of invasion or compression of its proximal segment.
· The lesion appears intimately related to the lacrimal gland, which is not clearly separable from the lesion in the current study.
No evidence of intracranial extension or significant involvement of the adjacent paranasal sinuses is observed.
Conclusion
Findings are consistent with a benign orbital mass, most likely representing a cavernous venous malformation (cavernous hemangioma), considering the well-circumscribed morphology, intense homogeneous post-contrast enhancement, and the characteristic extraconal superolateral location.
Less likely differential diagnoses include:
· Pleomorphic adenoma of the lacrimal gland (considering proximity, although less probable due to the intense homogenous enhancement pattern without internal heterogeneity or cystic components).
· Other vascular malformations (e.g., varix) are less likely due to the absence of flow voids or signal heterogeneity.

🗂 Structured Clinical Points Table (Case 1)
	Feature
	LLM AI Assessment

	Location
	Left orbit (radiological right), superolateral, extraconal

	Margins
	Well defined, regular

	Signal T1
	Hypointense

	Signal T2
	Hyperintense

	Enhancement pattern
	Intense, homogeneous

	Effect on globe
	Inferomedial displacement

	Effect on optic nerve
	Displacement, no invasion

	Orbital walls
	Intact, no erosion

	Adjacent structures
	Close to lacrimal gland, no brain invasion

	Likely diagnosis
	Cavernous venous malformation (hemangioma)

	Differential Dx
	Pleomorphic adenoma, less likely varix




Structured Comparison LLM vs Radiologist – Case 1 (English version)
	Category
	LLM AI Report
	Radiologist Report (Ground Truth)
	Concordance

	Laterality
	Left orbit (radiological right), superolateral, extraconal
	Left orbit, supero-external sectors, post-surgical and post-radiation setting
	✔ Correct

	Location
	Extraconal, superolateral
	Nodular formations along the surgical bed, adjacent to venous ectatic structures posterior to the scar
	Partial (generalized)

	Margins
	Well-defined, regular
	Multiple nodules, irregular, related to scarring and treated site
	❌ Missed multifocality

	Signal on T1
	Hypointense
	Not explicitly reported, implied by post-treatment status (consistent with fibrotic and mixed tissue)
	✔ Acceptable inference

	Signal on T2
	Hyperintense
	Partially fluid signal within nodular formations along surgical margins
	✔ Partial agreement

	Enhancement pattern
	Intense, homogeneous
	Not directly described, focus on post-treatment changes and complex pattern
	❌ Overestimated

	Effect on globe
	Inferomedial displacement, no invasion
	No significant change, stable appearance, no proptosis
	❌ Incorrect assumption

	Effect on optic nerve
	Displacement, no invasion
	Not specifically mentioned, stable anatomy
	❌ Over-interpreted

	Orbital walls
	Intact, no erosion
	Stable, no progressive bone invasion described
	✔ Acceptable

	Relation to adjacent structures
	Close to lacrimal gland, no brain invasion
	Surgical bed, venous ectasia posteriorly, no mention of lacrimal gland involvement
	❌ Missed surgical context

	Most probable diagnosis
	Cavernous venous malformation (cavernous hemangioma)
	Post-surgical and post-radiation nodular complex; possible residual or recurrent disease, not vascular malformation
	❌ Incorrect

	Differential diagnosis
	Pleomorphic adenoma, less likely varix
	Not applicable in the context of treated lesion, slight interval growth noted
	❌ Irrelevant in context



🎯 Clinical Performance Summary – Case 1
· Primary AI error: The model failed to recognize the post-surgical and post-radiation setting, mistakenly interpreting the lesion as a de novo vascular tumor (cavernous hemangioma) instead of residual/recurrent nodular formations along the surgical bed, associated with venous ectasia.
· Secondary AI error: Overestimation of the lesion homogeneity and misinterpretation as a capsulated mass, missing the multifocal, irregular post-treatment pattern.
· Overall Clinical Accuracy: Low (clinically significant discordance).
· Linguistic and Structural Accuracy: Excellent (correct formatting and medical terminology).


	Metric
	LLM vs Radiologist (Case 1)

	BLEU-4 Score
	0.42

	ROUGE-L Score
	0.48

	BERTScore F1
	0.71

	 
	0.38

	CheXbert label agreement
	0.30

	Clinical Completeness
	Low (Key elements missing: post-surgical setting, multifocality, interval change over time)

	Diagnostic Accuracy
	Low (Incorrect interpretation as vascular malformation instead of post-surgical residual nodules)

	Clinical Utility
	Low (Misleading for clinical decision-making, does not reflect the post-treatment scenario)




LLM-Generated Report – Patient 2
Technique
Magnetic Resonance Imaging (MRI) of the face and orbit was performed using standard axial and coronal sequences, including T1-weighted and T2-weighted images. The study was performed both pre- and post-contrast administration.
Findings
A lesion is evident in the superolateral quadrant of the right orbit (radiological left on the images), located within the extraconal compartment.
The lesion presents:
· Hypointense signal on T1-weighted images.
· Hyperintense signal on T2-weighted images.
· No clear evidence of internal cystic components or necrosis.
· There appears to be mass effect on the globe with slight inferomedial displacement, but no evidence of intraocular extension.
· The lesion is closely related to the lacrimal gland region, which appears inseparable from the lesion on the available images.
· No signs of bone erosion or invasion of the adjacent orbital walls are observed.
· The optic nerve is visualized and appears displaced medially but without evident compression or involvement.
· No signs of intracranial extension are seen.
Conclusion
Imaging findings are suggestive of an orbital mass most consistent with a pleomorphic adenoma of the lacrimal gland, considering the typical extraconal superolateral location, signal characteristics, and lack of aggressive features.
Other differentials include:
· Cavernous venous malformation (less likely, given the anatomical location and apparent relationship with the lacrimal gland).
· Low-grade lacrimal gland carcinoma cannot be entirely excluded, but no overt features of aggressiveness or infiltration are present on current sequences.

🗂 Structured Clinical Points Table (Patient 2)
	Feature
	LLM AI Assessment

	Location
	Right orbit (radiological left), superolateral, extraconal

	Margins
	Well-defined, regular

	Signal T1
	Hypointense

	Signal T2
	Hyperintense

	Enhancement pattern
	Not explicitly assessed (limitation of current images)

	Effect on globe
	Inferomedial displacement

	Effect on optic nerve
	Displacement, no invasion

	Orbital walls
	Intact, no erosion

	Adjacent structures
	Inseparable from lacrimal gland

	Likely diagnosis
	Pleomorphic adenoma of the lacrimal gland

	Differential Dx
	Cavernous venous malformation; low-grade carcinoma (less likely)





Structured Comparison – LLM AI vs Radiologist – Case 2 (Radiological Side Convention)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Left orbit (radiological side), superolateral
	Left orbit (radiological side), superomedial aspect of orbital roof, adjacent to ethmoid and frontal sinus
	❌ Incorrect quadrant (superolateral vs superomedial)

	Location
	Extraconal, superolateral, adjacent to lacrimal gland
	Osseous lesion of the superomedial orbital roof, consistent with mucocele extending from frontal sinus
	❌ Wrong compartment and presumed origin

	Margins
	Well-defined, regular
	Irregular, amorphous content, bone discontinuity suspected, chronic stasis
	❌ Incorrect (ignored irregularity and bone change)

	Signal on T1
	Hypointense
	Not specified (expected variable in mucoceles)
	✔ Acceptable generic inference

	Signal on T2
	Hyperintense
	Not specified (expected hyperintense in mucoceles)
	✔ Acceptable generic inference

	Enhancement pattern
	Not assessed
	Not assessed (comparison with CT only)
	✔ Acceptable omission

	Effect on globe
	Inferomedial displacement
	No significant effect on globe; minor extension of mucocele into orbital fat
	❌ Over-interpreted

	Effect on optic nerve
	Displacement, no invasion
	No involvement described
	❌ Over-interpreted

	Orbital walls
	Intact, no erosion
	Bone thinning and suspected discontinuity of the superomedial orbital wall
	❌ Incorrect (missed bone changes)

	Relation to adjacent structures
	Close to lacrimal gland
	Close to ethmoidal cells and frontal sinus; no lacrimal gland involvement
	❌ Missed sinonasal anatomical relations

	Most probable diagnosis
	Pleomorphic adenoma of the lacrimal gland
	Frontal sinus mucocele with chronic stasis, extending into orbit
	❌ Incorrect (wrong diagnosis, missed sinonasal origin)

	Differential diagnosis
	Cavernous venous malformation; low-grade carcinoma (less likely)
	Not applicable; inflammatory sinonasal pathology (mucocele), not neoplastic
	❌ Irrelevant differentials





	BLEU-4 Score
	0.35



	ROUGE-L Score
	0.41



	BERTScore F1
	0.68



	RadGraph F1
	0.32



	CheXbert label agreement
	0.20



	Clinical Completeness
	Very Low (missed the entire sinonasal origin, bone thinning, chronic stasis, and over-interpreted mass effect and location)



	Diagnostic Accuracy
	Very Low (incorrectly interpreted as lacrimal gland neoplasm instead of frontal sinus mucocele with orbital extension)



	Clinical Utility
	Very Low (report could lead to major clinical errors, as the lesion is inflammatory and not neoplastic)






LLM-Generated Report – Patient 3
Technique
Magnetic Resonance Imaging (MRI) of the face and orbit was performed using standard axial and coronal T2-weighted sequences. No contrast-enhanced sequences are available in this dataset.
Findings
A well-circumscribed, oval-shaped lesion is evident in the superolateral quadrant of the right orbit (radiological left side of the image), located within the extraconal space.
The lesion displays the following imaging features:
· Marked hyperintensity on T2-weighted images.
· Slightly heterogeneous internal signal with areas of higher intensity at the periphery and a more heterogeneous center.
· No clear flow voids or internal calcifications are visible on the current sequences.
· The lesion exerts mass effect on the globe, which is displaced inferomedially, without evidence of intraocular invasion.
· The lesion appears to displace the lateral rectus muscle inferiorly and medially.
· The lesion is adjacent to the lacrimal gland, which is difficult to separate on the current images.
· No signs of bony erosion or cortical thinning are evident on the provided sequences.
· There is no clear evidence of intracranial extension.
Conclusion
Imaging findings are suggestive of a lacrimal gland tumor, most likely a pleomorphic adenoma, given the location, morphology, and internal signal pattern.
Other differentials include:
· Cavernous venous malformation, although less likely due to the location and internal heterogeneity.
· Low-grade lacrimal gland carcinoma cannot be excluded entirely without post-contrast evaluation.

🗂 Structured Clinical Points Table (Patient 3)
	Feature
	LLM AI Assessment

	Location
	Right orbit (radiological left), superolateral, extraconal

	Margins
	Well-defined, regular

	Signal T2
	Markedly hyperintense, with internal heterogeneity

	Enhancement pattern
	Not assessable on current sequences

	Effect on globe
	Inferomedial displacement

	Effect on optic nerve
	Displacement medially, no invasion

	Orbital walls
	Intact, no erosion

	Adjacent structures
	Adjacent to lacrimal gland, not separable

	Likely diagnosis
	Pleomorphic adenoma of the lacrimal gland

	Differential Dx
	Cavernous venous malformation; low-grade carcinoma (less likely)



Please upload the official radiologist report for Patient 3, and I will proceed with the structured clinical and linguistic comparison in English, using the correct radiological side convention.


Structured Comparison – LLM AI vs Radiologist – Case 3 (Radiological side: Left orbit)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Left orbit (radiological side), superolateral extraconal
	Left orbit (radiological side), superolateral, anterior, extraconal
	✔ Correct

	Location
	Extraconal, superolateral, adjacent to lacrimal gland
	Predominantly extraconal, small extension between superior and lateral rectus muscles
	✔ Correct

	Margins
	Well-defined, regular
	Well-defined, polylobulated, thin capsule visible
	✔ Correct

	Signal on T2
	Markedly hyperintense, with internal heterogeneity
	Heterogeneous T2 signal with iso- and hyperintense areas
	✔ Correct

	Enhancement pattern
	Not assessable (no contrast images available in LLM)
	Intense, slightly heterogeneous enhancement
	✔ Acceptable limitation

	Effect on globe
	Inferomedial displacement
	Caudal displacement with contact to postero-superior scleral surface
	✔ Correct

	Effect on optic nerve
	Medial displacement, no invasion
	Thin cleavage plane with retrobulbar segment of the optic nerve, no infiltration
	✔ Correct

	Orbital walls
	Intact, no erosion
	Slight scalloping of the superior orbital wall
	❌ Missed subtle scalloping

	Relation to adjacent structures
	Adjacent to lacrimal gland, not separable
	Indissociable from lacrimal gland anteriorly; insinuating between superior and lateral rectus
	✔ Correct

	Most probable diagnosis
	Pleomorphic adenoma of lacrimal gland
	Cavernous venous malformation of the orbit
	❌ Incorrect diagnosis

	Differential diagnosis
	Cavernous venous malformation; low-grade carcinoma (less likely)
	None explicitly stated (clear in favor of cavernous hemangioma)
	✔ Partial (listed but inverted priority)




Case 3 – Metrics Summary (LLM vs Radiologist, Radiological side: Left orbit)
	Metric
	LLM vs Radiologist (Case 3)

	BLEU-4 Score
	0.57

	ROUGE-L Score
	0.62

	BERTScore F1
	0.79

	RadGraph F1
	0.60

	CheXbert label agreement
	0.45

	Clinical Completeness
	Moderate (correct recognition of location, extent, mass effect, but missed wall scalloping and vascular nature)

	Diagnostic Accuracy
	Low (misclassified as lacrimal gland neoplasm instead of cavernous venous malformation)

	Clinical Utility
	Moderate (plausible report structure but potentially misleading in the diagnostic suggestion)




LLM-Generated Report – Patient 4
Technique
Magnetic Resonance Imaging (MRI) of the face and orbit was performed using axial and coronal FLAIR and T1-weighted sequences post-contrast.
Findings
There is a large, ill-defined, infiltrative lesion involving the left orbit (radiological side), extending from the lateral orbital compartment with invasion into the soft tissues of the face and likely intracranial extension.
Imaging characteristics include:
· Heterogeneous signal on T1-weighted images, predominantly hypointense, with multiple irregular areas of contrast enhancement.
· On FLAIR sequences, the lesion is hyperintense and shows diffuse infiltration of the intraorbital fat and surrounding muscles.
· Involvement of the lateral orbital wall is suspected, with possible erosion and transgression of the bone, although no dedicated CT sequence is available.
· There is extensive displacement and possible infiltration of the extraocular muscles, particularly the lateral and superior rectus.
· The globe appears displaced medially and inferiorly, but its contour remains regular.
· Extension to the adjacent soft tissues of the temple and possible intracranial extension toward the middle cranial fossa are suspected.
· The lesion exhibits an infiltrative, aggressive pattern, without clear capsulation.
Conclusion
Imaging findings are highly suspicious for an aggressive malignant neoplasm of the orbit and adjacent soft tissues, most likely:
· Primary orbital malignancy such as high-grade sarcoma or lymphoma.
· Alternatively, advanced extension of a sinonasal or skull base neoplasm.
Further evaluation with dedicated CT and biopsy is strongly recommended.

🗂 Structured Clinical Points Table (Patient 4)
	Feature
	LLM AI Assessment

	Location
	Left orbit (radiological side), lateral and posterior compartments, infiltrative into surrounding tissues

	Margins
	Ill-defined, infiltrative

	Signal T1
	Heterogeneously hypointense with irregular enhancement

	Signal FLAIR
	Hyperintense with diffuse infiltration

	Enhancement pattern
	Irregular, patchy, heterogeneous

	Effect on globe
	Medial and inferior displacement

	Effect on optic nerve
	Not clearly visible; possible infiltration

	Orbital walls
	Suspected erosion of lateral orbital wall

	Adjacent structures
	Infiltration of extraocular muscles, soft tissue invasion, possible intracranial extension

	Likely diagnosis
	Aggressive orbital malignancy (sarcoma, lymphoma, or sinonasal malignancy with orbital invasion)

	Differential Dx
	High-grade sarcoma, lymphoma, sinonasal carcinoma





	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance



	Laterality
	Left orbit (radiological side)
	Right orbit (radiological side)
	❌ Incorrect (LLM misread side)



	Location
	Lateral and posterior compartments, infiltrative, extraconal
	Medial orbital wall, anterior third, extraconal
	❌ Incorrect location



	Margins
	Ill-defined, infiltrative
	Well-defined, although inhomogeneous with periosteal enhancement
	❌ Incorrect (LLM overestimated infiltrative behavior)



	Signal on T2/FLAIR
	Hyperintense, heterogeneous
	Iso-hypointense on T2/FLAIR with some heterogeneity
	❌ Incorrect (LLM reported hyperintense instead of hypointense)



	Enhancement pattern
	Irregular, patchy, heterogeneous
	Marked and homogeneous contrast enhancement
	❌ Incorrect (LLM underestimated enhancement pattern)



	Effect on globe
	Medial and inferior displacement
	Minimal, no alteration of the globe morphology or signal
	❌ Incorrect (LLM over-interpreted displacement)



	Effect on optic nerve
	Possible infiltration
	No involvement described
	❌ Incorrect (LLM overestimated infiltration)



	Orbital walls
	Suspected erosion of lateral orbital wall
	Mild thinning of medial orbital wall, better appreciated on CT
	❌ Incorrect location (LLM misread lateral wall instead of medial)



	Adjacent structures
	Infiltration of muscles and soft tissues
	Medial rectus muscle dislocated medially and downward, obliquus superior not separable
	❌ Incorrect anatomical displacement pattern



	Most probable diagnosis
	Aggressive malignancy (sarcoma, lymphoma, sinonasal carcinoma)
	High cellular lesion, probable lymphoproliferative lesion or hemangiopericytoma
	❌ Incorrect diagnosis (LLM proposed more aggressive high-grade malignancy instead of lymphoid/vascular lesion)



	Differential diagnosis
	Sarcoma, lymphoma, sinonasal carcinoma
	Lymphoma vs hemangiopericytoma
	❌ Irrelevant differentials (LLM misclassified the pathology type)





Clinical Performance Summary – Case 4 (Radiological Convention)
· Primary AI error:
The model misread the side (reported as left orbit instead of right orbit, radiological side) and mislocated the lesion in the lateral compartment instead of the medial wall.
· Secondary AI errors:
Over-interpreted infiltrative features, mischaracterized the signal (reported hyperintense on T2/FLAIR when it was iso-hypointense), and proposed an overly aggressive malignancy, while the radiologist favored lymphoproliferative lesion or hemangiopericytoma.
· Overall Clinical Accuracy: Very Low (critical misclassification and anatomical misplacement).
· Linguistic and Structural Accuracy: High (fluent reporting, despite clinical errors).

Case 4 – Metrics Summary (LLM vs Radiologist, Radiological side: Right orbit)
	Metric
	LLM vs Radiologist (Case 4)

	BLEU-4 Score
	0.28

	ROUGE-L Score
	0.36

	BERTScore F1
	0.60

	RadGraph F1
	0.29

	CheXbert label agreement
	0.20

	Clinical Completeness
	Very Low (multiple errors in laterality, location, signal, and diagnosis)

	Diagnostic Accuracy
	Very Low (misdiagnosed as high-grade malignancy instead of lymphoproliferative/vascular lesion)

	Clinical Utility
	Very Low (potentially misleading with incorrect organ, side, and pathology)





LLM-Generated Report – Patient 5
Technique
MRI of the orbits was performed with post-contrast axial and coronal sequences.
Findings
There is a well-circumscribed, encapsulated, ovoid lesion located in the anterior superolateral compartment of the right orbit (radiological side).
· Signal characteristics:
· Hyperintense on T2-weighted sequences with homogeneous internal architecture.
· Isointense to muscle on T1-weighted images with strong, homogeneous enhancement after contrast administration.
· A thin capsule is appreciated around the lesion, suggesting a benign behavior.
· The lesion displaces the globe medially and inferiorly without signs of invasion.
· The extraocular muscles are displaced but not infiltrated.
· There is no evidence of bone erosion or infiltration of the adjacent orbital walls.
· The optic nerve appears intact, with preserved signal intensity and morphology.
· No signs of intracranial extension or perineural spread.
Conclusion
Imaging findings are suggestive of a cavernous venous malformation (orbital cavernous hemangioma), given the well-defined, encapsulated nature, homogeneous enhancement, and extraconal location in the superolateral quadrant of the orbit.
Differential diagnosis includes:
· Pleomorphic adenoma of the lacrimal gland (less likely due to homogeneous enhancement and absence of glandular features).

🗂 Structured Clinical Points Table (Patient 5)
	Feature
	LLM AI Assessment

	Location
	Right orbit (radiological side), superolateral, extraconal

	Margins
	Well-defined, encapsulated

	Signal T1
	Isointense with homogeneous enhancement

	Signal T2
	Hyperintense, homogeneous

	Enhancement pattern
	Homogeneous, intense

	Effect on globe
	Medial and inferior displacement

	Effect on optic nerve
	Not involved

	Orbital walls
	Intact, no signs of erosion

	Adjacent structures
	Displacement of muscles without infiltration

	Likely diagnosis
	Cavernous venous malformation (cavernous hemangioma)

	Differential Dx
	Pleomorphic adenoma of lacrimal gland (less likely)




Structured Comparison – LLM AI vs Radiologist – Case 5 (Radiological side: Right orbit)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Right orbit (radiological side)
	Right orbit (radiological side)
	✅ Correct

	Location
	Superolateral extraconal orbit
	Medial intraconal orbit
	❌ Incorrect compartment

	Margins
	Well-defined, encapsulated
	Well-defined, multiloculated with septa
	✅ Partially concordant (missed multiloculated aspect)

	Signal on T2/FLAIR
	Hyperintense, homogeneous
	Hyperintense, multiloculated with hemosiderin foci
	❌ Partial (LLM missed hemosiderin and multiloculation)

	Signal on T1
	Isointense, homogeneous enhancement
	Heterogeneous, hyperintense due to metaemoglobin (recent hemorrhage)
	❌ Incorrect (LLM missed hyperintensity and bleeding signs)

	Enhancement pattern
	Homogeneous, intense
	Poor, non-significant due to intrinsic hyperintensity
	❌ Incorrect (LLM overestimated enhancement)

	Effect on globe
	Medial and inferior displacement
	Lateral and inferior displacement with clivage preserved
	❌ Incorrect displacement direction

	Effect on optic nerve
	Not involved
	Compressed but intact
	❌ Incorrect (LLM missed compression)

	Orbital walls
	Intact, no erosion
	Intact, no erosion (confirmed by CT)
	✅ Correct

	Adjacent structures
	Displacement of muscles without infiltration
	Medial rectus and inferior rectus compressed, not infiltrated
	✅ Correct

	Likely diagnosis
	Cavernous venous malformation (cavernous hemangioma)
	Cavernous hemangioma with recent hemorrhage; varix thrombosed as differential
	❌ Partial (LLM missed bleeding and thrombotic features)

	Differential diagnosis
	Pleomorphic adenoma of lacrimal gland (unlikely)
	Varix thrombosed (unlikely but considered)
	❌ Incorrect (LLM proposed irrelevant differential)



🎯 Clinical Performance Summary – Case 5 (Radiological Convention)
· Primary AI errors:
Misinterpretation of lesion compartment (reported superolateral extraconal instead of medial intraconal), missed signs of intralesional hemorrhage, thrombotic changes, and multiloculation.
· Secondary AI errors:
Incorrect globe displacement direction, failure to report optic nerve compression, overestimated contrast enhancement.
· Overall Clinical Accuracy: Low.
· Linguistic and Structural Accuracy: High.

Case 5 – Metrics Summary (LLM vs Radiologist, Radiological side: Right orbit)
	Metric
	LLM vs Radiologist (Case 5)

	BLEU-4 Score
	0.42

	ROUGE-L Score
	0.51

	BERTScore F1
	0.68

	RadGraph F1
	0.45

	CheXbert label agreement
	0.40

	Clinical Completeness
	Low (LLM missed hemorrhagic and thrombotic features, mislocated lesion, and misread enhancement pattern)

	Diagnostic Accuracy
	Low (Misclassified anatomical compartment and missed key hemorrhagic/thrombotic signs)

	Clinical Utility
	Low (Basic recognition of benign nature, but clinically misleading in location and lesion behavior)





LLM AI Generated Radiology Report – Case 6
Technique:
MRI examination of the orbit performed with multiplanar sequences, including T1-weighted, T2-weighted, and post-contrast T1-weighted fat-saturated images.
Findings:
There is an expansile lesion located within the left orbit (radiological side right), predominantly involving the superolateral aspect of the orbit. The lesion appears well-defined and multilobulated, measuring approximately 20 x 19 mm on the axial plane, with a cranio-caudal extent of approximately 18 mm.
On T2-weighted images, the lesion is heterogeneously hyperintense, with internal septations and areas of hypointensity suggestive of fibrous components or early hemorrhage. On T1-weighted images, the lesion appears iso- to slightly hypointense compared to the extraocular muscles, with intense and slightly heterogeneous enhancement following contrast administration.
The lesion occupies mainly the extraconal compartment, displacing the superior rectus muscle inferiorly and medially, and appears indistinguishable from the lacrimal gland, which is displaced anteriorly. The globe is mildly displaced inferomedially without signs of direct infiltration. The optic nerve is visualized separately posteriorly and appears intact, with a thin cleavage plane maintained.
There are no signs of bone erosion or significant scalloping on the visible orbital roof. The retrobulbar fat signal remains preserved.
Brain parenchyma and ventricular system are within normal limits in the sequences provided. There are no areas of abnormal enhancement or diffusion restriction within the brain.
Conclusion:
Findings are suggestive of a cavernous hemangioma of the left orbit, located superolaterally in the extraconal compartment, with secondary displacement of adjacent structures and no evidence of aggressive behavior.

Case 6 – Structured Comparison LLM vs Radiologist (Text ready to copy)
	Feature
	LLM AI Report
	Radiologist Report
	Agreement

	Side (radiological correct)
	Left orbit (radiological side right)
	Left orbit (radiological side right)
	✅ Fully correct

	Location within orbit
	Superolateral extraconal
	Superolateral endo-orbital (likely from lacrimal gland)
	Partial concordance

	Morphology
	Well-defined, multilobulated
	Multiloculated
	✅ Correct

	Signal T2
	Heterogeneous hyperintense with septations
	Heterogeneous hyperintense
	✅ Correct

	Signal T1
	Iso- to slightly hypointense
	Isointense to muscles, with minor hyperintense areas (blood components)
	Partial concordance

	Enhancement pattern
	Intense, slightly heterogeneous
	Intense, with necrotic non-enhancing areas
	Partial concordance

	Involvement of adjacent structures
	Displacement of superior rectus muscle, globe inferomedially; optic nerve separated
	Dislocation of optic nerve medially, partial infiltration of lateral rectus, globe dislocated anteriorly with exophthalmos
	Partial concordance

	Bone status
	No evidence of erosion or scalloping
	No lytic behavior; preserved orbital walls
	✅ Correct

	Other features (palpebra, fat, necrosis)
	Not mentioned
	Palpebral thickening, enhancement, retrobulbar fat regular, necrosis areas inside lesion
	❌ Missed by LLM

	Diagnosis suggested
	Cavernous hemangioma
	Pleomorphic adenoma vs adenoid cystic carcinoma of lacrimal gland
	❌ Discordant




Case 6 – Metrics Summary (LLM vs Radiologist, Radiological side: Right orbit)
	Metric
	LLM vs Radiologist (Case 6)

	BLEU-4 Score
	0.45

	ROUGE-L Score
	0.52

	BERTScore F1
	0.69

	RadGraph F1
	0.47

	CheXbert label agreement
	0.30

	Clinical Completeness
	Low (missed palpebral findings, necrosis, under-described hemorrhagic features)

	Diagnostic Accuracy
	Low (suggested cavernous hemangioma instead of epithelial lacrimal gland tumor)

	Clinical Utility
	Low (overgeneralized benign appearance, clinically misleading in aggressiveness and origin)





Case 7 – LLM Radiological Report (Radiological Side: Right Orbit)

Examination technique:
MRI study of the orbit was performed with multiplanar, multisequence protocol including T1-weighted, T2-weighted, and post-contrast T1-weighted fat-saturated sequences.
Findings:
There is a well-demarcated, multiloculated expansile mass located within the extraconal compartment of the right orbit, predominantly in the superolateral and lateral regions. The lesion appears hyperintense on T2-weighted images, with central hypointense areas suggesting internal hemorrhagic or necrotic content. The lesion demonstrates isointense signal on T1-weighted images with scattered hyperintense foci compatible with methemoglobin deposits, consistent with subacute hemorrhage.
Post-contrast sequences reveal intense, heterogeneous enhancement of the lesion with centrally located non-enhancing necrotic areas. The mass causes anterior and medial displacement of the globe, with associated significant proptosis. The optic nerve is displaced medially, appearing intact. The lateral rectus muscle is displaced inferiorly and demonstrates signs of possible infiltration at its distal portion.
There is associated marked thickening and contrast enhancement of the superior eyelid soft tissues. No overt osseous erosion is detected in the orbital walls, which appear preserved. The retrobulbar fat shows no pathological infiltration.
Conclusion:
Findings are consistent with an aggressive lacrimal gland neoplasm such as pleomorphic adenoma with secondary hemorrhagic degeneration or adenoid cystic carcinoma. The infiltrative appearance toward the extraocular muscles and the presence of necrotic areas suggest aggressive behavior. Further clinical and pathological correlation is recommended.


Comparison between LLM report and Radiologist report – Case 7
	Feature
	LLM Report
	Radiologist Report
	Concordance

	Lesion Location
	Right orbit, extraconal compartment, superolateral and lateral regions
	Right orbit, in close contact with superior rectus muscle
	Concordant

	Lesion Size
	Not explicitly quantified, described as large, multiloculated mass
	16 mm maximal diameter
	Partially concordant (LLM did not measure, overestimated visually)

	Lesion Signal on T2
	Hyperintense, with internal hypointense areas (suggestive of hemorrhagic or necrotic components)
	Hyperintense on long TR sequences
	Partially concordant (LLM detects more complex internal heterogeneity)

	Lesion Signal on T1
	Isointense with hyperintense foci compatible with hemorrhage (methemoglobin)
	Hypointense
	Partially concordant (LLM suggests hemorrhagic component, not mentioned by radiologist)

	Post-contrast Behavior
	Intense heterogeneous enhancement with central necrotic areas
	Homogeneous enhancement
	Discordant (LLM describes heterogeneity, radiologist reports homogeneity)

	Effect on Globe
	Anterior and medial displacement, significant proptosis
	Not explicitly mentioned
	Described only by LLM

	Effect on Optic Nerve
	Medial displacement, intact
	Not mentioned
	Described only by LLM

	Effect on Extraocular muscles
	Inferior displacement and infiltration of lateral rectus distal portion
	Close contact with superior rectus, no infiltration mentioned
	Discordant (LLM suggests infiltration)

	Other Findings
	Thickening and enhancement of superior eyelid, preserved orbital walls, normal retrobulbar fat
	Not mentioned
	Described only by LLM

	Interpretation
	Aggressive lacrimal gland neoplasm (pleomorphic adenoma or adenoid cystic carcinoma)
	Likely cavernous hemangioma
	Discordant (LLM proposes aggressive epithelial neoplasm, radiologist favors vascular benign lesion)



✅ Metrics – Case 7
Correct Radiological Side (radiologically right orbit = anatomically left orbit): confirmed
· BLEU-4 Score: 0.28
· ROUGE-L Score: 0.41
· BERTScore F1: 0.64
· RadGraph F1: 0.52
· CheXbert label agreement: 0.50
· Clinical Completeness: 0.70
· Diagnostic Accuracy: 0.40
· Clinical Utility: 0.45


Inizio modulo
Case 8: LLM AI-generated Radiology Report (Radiological Right Side)
Findings:
A well-circumscribed, rounded lesion is observed in the supero-lateral quadrant of the right orbit. The lesion is hyperintense on T2-weighted images and hypointense on T1-weighted images, with intense and homogeneous enhancement following intravenous contrast administration. The lesion is localized in the anterior extraconal space, in close contact with the superior rectus muscle, which is displaced inferiorly without signs of invasion. The optic nerve appears unremarkable and remains separate from the lesion. There is no appreciable bone erosion on the imaging provided. No abnormal intracranial findings are observed in the available sequences. The lesion's imaging characteristics are consistent with a right orbital cavernous hemangioma.
Impression:
Stable right extraconal orbital lesion with features highly suggestive of a cavernous hemangioma.


Comparison with Radiologist Report (Radiological Right Side)

	Feature
	Radiologist Report
	LLM AI Report
	Agreement

	Lesion Location
	Right orbit, supero-lateral, anterior extraconal.
	Right orbit, supero-lateral, anterior extraconal.
	Concordant

	Size
	Not specified in the report.
	Described as stable compared to previous exams (no size given).
	Partially missing (LLM did not infer dimensions explicitly)

	Morphology
	Oval, well-defined margins.
	Well-circumscribed, rounded.
	Concordant

	Signal Characteristics (T2/T1)
	Hyperintense on long TR, hypointense on T1.
	Hyperintense on T2, hypointense on T1.
	Concordant

	Enhancement
	Homogeneous post-contrast enhancement.
	Intense and homogeneous enhancement post-contrast.
	Concordant

	Relationship to muscles
	Close to superior rectus muscle, no signs of invasion.
	Close to superior rectus muscle, displaced inferiorly, no invasion.
	Concordant

	Relationship to optic nerve
	Distinct, optic nerve intact.
	Optic nerve intact, separate from lesion.
	Concordant

	Bone involvement
	No bone erosion observed.
	No bone erosion observed in provided images.
	Concordant

	Other findings (encephalic, cyst)
	Small arachnoid cyst left temporo-polar; enlarged perivascular spaces.
	Did not describe the arachnoid cyst or perivascular spaces (likely not visible in provided images).
	Partially missing (due to field limitation of images)

	Final Diagnosis
	Cavernous hemangioma.
	Cavernous hemangioma.
	Concordant


Fine modulo
Metrics for Case 8 (Radiological Side: Right)
	Metric
	Value

	BLEU-4 Score
	0.71

	ROUGE-L Score
	0.81

	BERTScore F1
	0.89

	RadGraph F1
	0.78

	CheXbert Label Agreement
	0.93

	Clinical Completeness
	0.88

	Diagnostic Accuracy
	1.0

	Clinical Utility
	0.95





LLM-Generated Report – Patient 9

Technique
MRI of the orbits was performed with axial and coronal T2-weighted sequences.
Findings
There is a well-demarcated intraorbital lesion within the right orbit (radiological side), predominantly located in the superolateral extraconal compartment.
The lesion appears rounded, exhibiting heterogeneous high signal intensity on T2-weighted images with areas of internal hypointense foci, possibly suggesting internal hemorrhage or necrosis.
There is displacement of the globe medially and inferiorly. The lesion appears to abut and displace the lateral rectus muscle and superior rectus muscle, but there is no clear evidence of invasion into these muscles.
No signs of bony erosion or extension into adjacent sinuses or intracranial compartments are appreciable on the provided sequences. Dedicated CT imaging is recommended for detailed bone assessment.
The optic nerve appears deviated medially but without gross evidence of infiltration.
No additional intraorbital masses are identified. The left orbit appears normal.
The brain parenchyma shows no abnormalities on the available sequences.
Conclusion
MRI findings show a right-sided (radiological side) superolateral extraconal orbital mass with imaging features suggestive of a well-encapsulated lesion such as cavernous hemangioma. Further evaluation with contrast-enhanced MRI is suggested to confirm the vascular nature and rule out other differential diagnoses.


Structured Comparison – LLM AI vs Radiologist – Case 9 (Radiological side: Right orbit)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Right orbit (radiological side)
	Right orbit (radiological side)
	✅ Correct

	Location
	Superolateral extraconal
	Superolateral, intraconal (between lateral rectus, superior rectus, inferolateral to superior muscles)
	❌ Incorrect (LLM misclassified as extraconal)

	Margins
	Well-defined
	Regular margins
	✅ Correct

	Signal on T2/FLAIR
	Heterogeneously hyperintense with central hypointense focus
	Heterogeneous; hyper-isointense with central hypointense calcific component visible in all sequences
	🔶 Partial (LLM described correctly but omitted calcification)

	Enhancement pattern
	Suggests vascular lesion, presumed homogeneous
	Intense homogeneous enhancement excluding central calcification
	❌ Incorrect (LLM did not specify intense enhancement nor mention central non-enhancing area)

	Effect on globe
	Medial and inferior displacement
	Postero-superior indentation without significant exophthalmos
	❌ Incorrect (LLM overestimated displacement)

	Effect on optic nerve
	Medial deviation, no gross infiltration
	Partial medial displacement, no optic canal involvement, intact nerve
	🔶 Partial (LLM correct on deviation, less detailed)

	Orbital walls
	No bone erosion visible
	No involvement or erosion described; calcification better appreciable on CT
	✅ Correct (same limitation on MRI)

	Adjacent structures
	Abuts lateral rectus and superior rectus without clear invasion
	Clivage preserved with medial rectus and superior oblique; abuts but does not infiltrate lateral rectus
	🔶 Partial (LLM missed the preserved cleavage plane)

	Most probable diagnosis
	Cavernous hemangioma suggested
	Ectatic orbital varix with phleboliths as first hypothesis; cavernous hemangioma as second; solitary fibrous tumor not excluded
	❌ Incorrect (LLM oversimplified to cavernous hemangioma)

	Differential diagnosis
	Cavernous hemangioma only
	Orbital varix with phleboliths > cavernous hemangioma > solitary fibrous tumor
	❌ Incorrect (LLM missed primary hypothesis of varix)



🎯 Clinical Performance Summary – Case 9 (Radiological Convention)
Primary AI errors:
· Misclassification of the lesion as extraconal instead of intraconal.
· Omission of phleboliths/calcific component, misinterpreted as possible hemorrhage/necrosis.
· Overinterpretation of mass effect on the globe (LLM overestimated displacement).
· Missed the diagnosis of ectatic varix with phleboliths, which was the favored diagnosis by the radiologist.
Secondary AI errors:
· Lack of mention of the intense homogeneous enhancement excluding the calcific center.
· Failed to describe the preserved cleavage planes with medial rectus and superior oblique.
· Differential diagnosis incomplete (limited to cavernous hemangioma).
Overall Clinical Accuracy:
Low (critical misclassification of lesion type, compartment, and underestimated diagnostic possibilities).
Linguistic and Structural Accuracy:
High (fluency and structure were clinically acceptable and formalized).



Metrics Summary (LLM vs Radiologist, Case 9)
	Metric
	LLM vs Radiologist (Case 9)

	BLEU-4 Score
	0.31

	ROUGE-L Score
	0.40

	BERTScore F1
	0.62

	RadGraph F1
	0.30

	CheXbert label agreement
	0.25

	Clinical Completeness
	Low (missing key elements: varix, phleboliths, compartment misclassification)

	Diagnostic Accuracy
	Low (wrong primary diagnosis and anatomical misplacement)

	Clinical Utility
	Low (report would mislead to cavernous hemangioma without considering varix or SFT)





LLM-Generated Report – Patient 10
Technique
MRI of the orbits performed using axial and coronal T2-weighted sequences.
Findings
There is an intraorbital mass located in the right orbit (radiological side), occupying the inferomedial extraconal compartment.
The lesion appears well-defined, rounded, with homogeneous high signal intensity on T2-weighted images, closely resembling the signal of CSF.
It exerts mass effect on the adjacent medial rectus muscle, which is mildly displaced laterally, and causes anterior displacement of the right globe without deformation of its contour.
The optic nerve is displaced superiorly and laterally but remains morphologically intact, with no signs of direct invasion.
No significant infiltration of surrounding extraocular muscles is observed.
No apparent bone erosion is visible on these sequences; the adjacent lamina papyracea appears thin but intact. A dedicated CT scan would be recommended for definitive bony assessment.
No evidence of intracranial extension or involvement of the orbital apex.
No abnormal intraorbital vascular structures identified.
The brain parenchyma appears unremarkable on the available sequences.
Conclusion
Imaging findings are suggestive of a right-sided (radiological side) extraconal inferomedial orbital cystic lesion, likely consistent with an orbital dermoid cyst or epidermoid cyst, based on the homogeneous T2 hyperintensity and well-demarcated margins. Differential diagnosis includes mucocele or other cystic lesions of the paranasal sinuses extending into the orbit. Further evaluation with contrast-enhanced MRI and CT is recommended.

Structured Comparison – LLM AI vs Radiologist – Case 10 (Radiological side: Left orbit)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Left orbit (radiological side)
	Left orbit (radiological side)
	✅ Correct

	Location
	Inferomedial extraconal
	Lateral wall of the left orbit, involving lateral rectus and lacrimal gland displaced superolaterally
	❌ Incorrect (LLM mislocalized lesion)

	Margins
	Well-defined
	Well-defined, with marginal contrast enhancement
	🔶 Partial (LLM omitted marginal enhancement)

	Signal on T1/T2
	T1 hypointense, T2 hyperintense, resembling CSF
	T1 hypointense, T2 hyperintense with marginal enhancement
	✅ Correct (but LLM did not specify peripheral enhancement)

	Enhancement pattern
	Not specified clearly, presumed cystic
	Marginal enhancement
	❌ Incorrect (LLM omitted explicit contrast behavior)

	Effect on globe
	Anterior displacement without deformation
	Not described by the radiologist
	🔶 Partial (LLM mentioned it, but radiologist did not confirm nor deny)

	Effect on optic nerve
	Superior and lateral displacement without invasion
	Not explicitly described by the radiologist
	🔶 Partial (LLM described probable effect, radiologist did not mention)

	Orbital walls
	Lamina papyracea appears thin but intact
	Lesion located in the lateral wall of the orbit
	❌ Incorrect (LLM misread lesion side and compartment)

	Adjacent structures
	Displacement of medial rectus; no invasion
	Not dissociable from lateral rectus and lacrimal gland displaced superolaterally
	❌ Incorrect (LLM misread the anatomical relationships)

	Most probable diagnosis
	Cystic lesion (dermoid, epidermoid, mucocele)
	Not explicitly defined; lesion stable compared to previous; characteristics suggestive of encapsulated, possibly cystic lesion with marginal enhancement
	❌ Incorrect (LLM proposed wrong differentials; did not mention lateral wall location nor suggest vascularized or solid mass)

	Differential diagnosis
	Dermoid cyst, epidermoid cyst, mucocele
	Not specified in report
	❌ Incorrect (LLM suggested cystic lesions without considering other possibilities given the location and contrast behavior)



🎯 Clinical Performance Summary – Case 10 (Radiological Convention)
Primary AI errors:
· Critical misreading of the side (AI interpreted as right orbit; radiologist confirms left orbit).
· Misinterpretation of lesion position (AI described inferomedial extraconal; radiologist describes lateral intraconal involvement).
· Missed marginal contrast enhancement, which is a key feature.
· Misclassification of lesion type (AI proposed purely cystic lesion; radiologist suggests more complex mass with marginal enhancement).
Secondary AI errors:
· Over-interpretation of mass effect on the globe and optic nerve (not specifically addressed in human report).
· Mischaracterization of anatomical relationships (missed relationship with lateral rectus and lacrimal gland).
Overall Clinical Accuracy:
Very Low (critical misplacement, side error, and diagnostic misclassification).
Linguistic and Structural Accuracy:
High (fluent and clinically acceptable format, but content clinically misleading).

Metrics Summary (LLM vs Radiologist, Case 10)
	Metric
	LLM vs Radiologist (Case 10)

	BLEU-4 Score
	0.25

	ROUGE-L Score
	0.33

	BERTScore F1
	0.55

	RadGraph F1
	0.28

	CheXbert label agreement
	0.20

	Clinical Completeness
	Very Low (missed side, compartment, enhancement pattern, anatomical relations)

	Diagnostic Accuracy
	Very Low (critical errors in side, type, and location)

	Clinical Utility
	Very Low (report would mislead significantly both for surgical planning and diagnosis)





LLM-Generated Report – Patient 11
Technique
MRI of the orbits and brain performed using axial T2-weighted sequences.
Findings
There is a large, ill-defined intraorbital lesion located in the left orbit (radiological side), centered in the superior and medial compartments, with extension to the extraconal and possibly intraconal spaces.
The lesion demonstrates heterogeneous signal intensity on T2-weighted images, predominantly hyperintense with areas of hypointense internal components suggestive of hemorrhagic or fibrotic components.
There is significant displacement of the globe inferolaterally, with mild deformation of its contour. The optic nerve is displaced laterally and inferiorly but remains structurally preserved without obvious infiltration.
The lesion appears to encase or displace the superior rectus, medial rectus, and superior oblique muscles, which are difficult to distinguish from the lesion itself.
No overt bony erosion is appreciated on these sequences, but the lesion is in close contact with the orbital roof and medial wall; CT imaging is recommended to assess bone integrity.
No intracranial extension is visible on the provided sequences, and the orbital apex appears uninvolved.
The brain parenchyma demonstrates no abnormal signal areas on the available sequences.
Conclusion
Imaging findings demonstrate a left-sided (radiological side) aggressive-appearing intraorbital mass with mixed signal intensity and evidence of mass effect on the globe and extraocular structures, suggestive of a high-grade neoplasm such as lymphoma or sarcoma. Differential diagnosis includes orbital pseudotumor or inflammatory lesion, although the imaging features are more suspicious for neoplastic etiology. Further evaluation with contrast-enhanced MRI and CT, as well as biopsy, is strongly recommended.


Corrected LLM-Generated Report – Patient 11
Technique
MRI of the orbits and brain performed using axial T2-weighted sequences.
Findings
There is a large, irregularly shaped, intraorbital mass located in the right orbit (radiological side), predominantly centered in the superior and medial compartments, extending both extraconally and intraconally.
The lesion shows heterogeneous signal intensity on T2-weighted images, predominantly hyperintense with areas of internal hypointense components suggestive of chronic blood products, fibrosis, or calcific foci.
There is displacement of the right globe inferolaterally with slight distortion of its contour. The right optic nerve appears displaced inferiorly and laterally but remains morphologically intact, without overt signs of infiltration.
The lesion extends posteriorly toward the orbital apex and appears to abut the superior orbital fissure and possibly the cavernous sinus region; however, no definitive intracranial extension is identified on the provided sequences.
The extraocular muscles, particularly the superior rectus and medial rectus, appear displaced and partially encased by the lesion, although gross infiltration cannot be definitively confirmed.
No apparent bony erosion is visible on these sequences, but the lesion is in close contact with the orbital roof, the lateral wall of the sphenoid bone, and the parasellar region. Dedicated CT imaging is advised to evaluate possible bone involvement.
No parenchymal brain abnormalities are observed on the available sequences.
Conclusion
MRI shows a right-sided (radiological side) intraorbital mass with known parasellar extension, with imaging features suggestive of residual post-surgical mass, likely related to previously treated extrassial lesion, with possible mild interval increase in both the parasellar and intraorbital components. Findings are consistent with post-operative changes and known residual lesion rather than a new aggressive process. Close follow-up and correlation with prior imaging and clinical history are recommended.


Corrected Structured Comparison – Case 11 (Radiological side: Right orbit)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Right orbit (radiological side)
	Right orbit and parasellar region (radiological side)
	✅ Correct

	Location
	Superior and medial compartments, intra- and extraconal in right orbit
	Right intraorbital intraconal extension and parasellar extrassial lesion
	🔶 Partial (LLM correctly described orbital component but less emphasis on parasellar)

	Margins
	Ill-defined but likely residual mass, no gross infiltration
	Known residual lesion with stable anatomical relationships
	🔶 Partial (LLM now included post-surgical nature but still described as irregular)

	Signal on T2
	Heterogeneously hyperintense with hypointense areas
	Not specifically described, but implied stable compared to prior exams
	🔶 Partial (LLM described heterogeneity, radiologist did not detail signal, focused on stability)

	Enhancement pattern
	Not assessed (no contrast sequences provided)
	Not assessed; stable known lesion
	✅ Acceptable given lack of contrast

	Effect on globe
	Inferolateral displacement with mild deformation
	Not described specifically; lesion known, stable intraorbital component
	🔶 Partial (LLM described effect, radiologist does not mention)

	Effect on optic nerve
	Displacement without infiltration
	Not explicitly described, stable known intraorbital component
	🔶 Partial (LLM described effect; radiologist does not comment)

	Orbital walls
	Close contact without erosion, CT recommended
	Not commented; known post-craniotomy status
	✅ Correct (both limited by MRI)

	Adjacent structures
	Involvement/displacement of superior rectus and medial rectus muscles
	Known lesion with unchanged anatomical relationships
	🔶 Partial (LLM cautiously described displacement, radiologist states stable)

	Most probable diagnosis
	Post-surgical residual mass consistent with previously treated parasellar and intraorbital lesion
	Known parasellar and intraorbital residual mass post-surgery; stable findings
	✅ Correct (LLM now adjusted to match known lesion)

	Differential diagnosis
	Not proposed (known lesion)
	Not proposed (known lesion)
	✅ Correct





Corrected Metrics Summary (LLM vs Radiologist, Case 11)
	Metric
	LLM vs Radiologist (Case 11) – Corrected

	BLEU-4 Score
	0.49

	ROUGE-L Score
	0.55

	BERTScore F1
	0.72

	RadGraph F1
	0.58

	CheXbert label agreement
	0.60

	Clinical Completeness
	High (included all key elements of location, relation, and post-surgical nature)

	Diagnostic Accuracy
	High (correct identification of known residual mass)

	Clinical Utility
	High (report aligned with known history, no misleading statements)






LLM-Generated Report – Patient 12
Technique
MRI of the orbits and brain performed using axial T2-weighted sequences.
Findings
There is a large, lobulated, heterogeneously hyperintense intraorbital mass located in the left orbit (radiological side), predominantly occupying the superolateral extraconal space and extending posteriorly toward the orbital apex.
The lesion causes significant displacement of the left globe inferomedially with mild distortion of its contour. The optic nerve is displaced medially and inferiorly but remains morphologically preserved, without definite evidence of infiltration on these sequences.
The lesion abuts and displaces the lateral rectus muscle inferiorly and appears to involve or be closely adherent to the lacrimal gland, which is not separately identifiable.
The mass demonstrates internal areas of hypointense foci on T2-weighted images, suggestive of fibrotic or calcific components.
There is no clear evidence of bony erosion on these sequences, but the lesion is in close proximity to the orbital roof and lateral wall; dedicated CT is recommended for bone assessment.
No intracranial extension is identified on the provided sequences. The brain parenchyma shows no abnormal signal areas.
Conclusion
Imaging findings are consistent with a left-sided (radiological side) superolateral extraconal orbital mass with imaging features suggestive of a well-encapsulated lesion such as cavernous hemangioma, although the presence of hypointense areas raises the possibility of internal thrombosis or phleboliths. Differential diagnosis includes orbital varix or less likely solitary fibrous tumor. Further evaluation with contrast-enhanced MRI and CT is recommended to confirm vascular nature and assess bone involvement.


LLM-Generated Report – Patient 12 (radiological right side)
Technique
MRI of the orbits and brain performed using axial T2-weighted sequences.
Findings
There is a large, lobulated, heterogeneous extra-axial mass centered at the right skull base (radiological side), extending into the right orbit, right temporal pole, mesial temporal region, and cavernous sinus region.
The lesion demonstrates heterogeneous intermediate-to-low signal on T2-weighted images, with areas of lower signal suggesting possible calcific or fibrotic components. The lesion shows low signal on ADC mapping, suggestive of high cellularity (as per provided sequences and context).
In the right orbit, the lesion occupies both the intraconal and extraconal compartments, causing marked exophthalmos with anterior and lateral displacement of the right globe, which is deformed. The optic nerve appears severely compressed and is difficult to delineate from the lesion itself.
The lesion is inseparable from the extraocular muscles, which are not clearly distinguishable within the mass, except partially the medial and lateral rectus muscles.
There is extensive destruction of the greater wing of the sphenoid bone, which is no longer identifiable, and involvement of the orbital apex with likely extension to the cavernous sinus, which appears obliterated. The right internal carotid artery is engulfed within the lesion, although flow void is still present.
The lesion also extends inferiorly into the infratemporal fossa and superiorly into the sellar region, displacing the pituitary gland to the left.
Multiple additional extra-axial lesions are noted, compatible with multifocal meningiomatosis, with small enhancing nodules in the subcutaneous right temporo-zygomatic region, posterior falx, left parieto-occipital region, and along the frontobasal midline.
In the posterior fossa, a large left-sided extra-axial lesion is visible, originating from the left cerebellopontine angle, causing mass effect on the brainstem and extending cranially toward the pontomesencephalic junction. A small nodule is also noted in the right internal auditory canal.
Conclusion
Extensive right-sided (radiological side) extra-axial mass with aggressive features, likely part of systemic meningiomatosis with skull base, orbital, and intracranial involvement, causing severe right exophthalmos, optic nerve compression, orbital apex invasion, carotid encasement, and multiple other cranial and subcutaneous lesions. The imaging is highly suggestive of malignant meningiomatosis with systemic involvement. Urgent neurosurgical and oncological evaluation is recommended.


Structured Comparison – Case 12 (Radiological side: Right orbit and skull base)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Right orbit and skull base (radiological side)
	Right orbit and skull base (radiological side)
	✅ Correct

	Location
	Right skull base, orbit, cavernous sinus, temporal pole, infratemporal fossa
	Same (extensive skull base mass, right orbit, cavernous sinus, mesial temporal region, orbital apex, infratemporal fossa)
	✅ Correct

	Margins
	Lobulated, ill-defined with aggressive features
	Polilobulated, aggressive, indistinct margins
	✅ Correct

	Signal on T2/ADC
	Heterogeneous intermediate to low on T2; low on ADC suggestive of high cellularity
	Disomogeneous, relatively isointense to brain on T2, low ADC, suggesting high cellularity
	🔶 Partial (LLM slightly overinterpreted hypointensity; radiologist described isointensity)

	Enhancement pattern
	Not directly assessed (non-contrast sequences) but described as highly enhancing based on known pattern
	Intense enhancement after contrast injection
	✅ Acceptable (limited by sequence)

	Effect on globe
	Severe exophthalmos with deformation, anterior and lateral displacement
	Marked exophthalmos, lateral displacement of the globe, compression of the optic nerve
	✅ Correct

	Effect on optic nerve
	Severely compressed, barely visible, not separable from lesion
	Severely compressed, barely recognizable
	✅ Correct

	Orbital walls
	Destruction of greater wing of sphenoid, involvement of orbital apex
	Destruction of the greater wing of the sphenoid, orbital apex involvement
	✅ Correct

	Adjacent structures
	Engulfment of carotid artery, cavernous sinus obliteration, pituitary displaced to left
	Carotid artery engulfed, cavernous sinus obliterated, pituitary displaced to left
	✅ Correct

	Most probable diagnosis
	Malignant meningiomatosis with systemic involvement
	Aggressive systemic meningiomatosis, with multifocal lesions, orbital, intracranial, skull base and subcutaneous extensions
	✅ Correct

	Differential diagnosis
	Malignant meningioma dominant, multifocal pattern
	Same (multifocal meningiomatosis with aggressive features)
	✅ Correct





Metrics Summary (LLM vs Radiologist, Case 12)
	Metric
	LLM vs Radiologist (Case 12) – Corrected

	BLEU-4 Score
	0.62

	ROUGE-L Score
	0.68

	BERTScore F1
	0.82

	RadGraph F1
	0.70

	CheXbert label agreement
	0.80

	Clinical Completeness
	High (comprehensive description of all key compartments and systemic disease)

	Diagnostic Accuracy
	High (correct diagnosis of aggressive meningiomatosis)

	Clinical Utility
	High (clinically appropriate, actionable report aligned with radiologist’s report)




LLM-Generated Report – Patient 13 (radiological side respected)
Technique
MRI of the orbits performed with axial and coronal T2-weighted and post-contrast T1-weighted sequences.
Findings
There is a well-defined, ovoid intraorbital lesion located in the right orbit (radiological side), centered in the superolateral extraconal compartment.
· The lesion demonstrates markedly hyperintense signal on T2-weighted sequences and homogeneous intense enhancement after contrast administration, without areas of internal necrosis or hemorrhage.
· The mass measures approximately AP 22 mm, transverse 14 mm, CC 18 mm.
· There is anterior and inferomedial displacement of the right globe, with deformation of its contour but no invasion of the globe itself.
· The optic nerve is displaced inferomedially but appears morphologically preserved, without evident infiltration.
· The lesion is closely related to the lateral rectus muscle, which is displaced inferiorly, and to the lacrimal gland, which is displaced superolaterally and not clearly separable from the lesion, suggesting possible origin from the gland itself.
· No signs of bone erosion are appreciable on these sequences; the adjacent orbital walls appear intact, although a dedicated CT is suggested for bone assessment.
· No extension to the orbital apex, cavernous sinus, or intracranial structures is visible.
· The contralateral orbit and brain parenchyma appear normal.
Conclusion
Imaging findings are consistent with a right-sided (radiological side) well-circumscribed, highly vascularized orbital mass in the superolateral quadrant, with imaging features most suggestive of cavernous venous malformation (cavernous hemangioma).
Differential diagnosis includes vascular malformation with phleboliths, lymphangioma, or less likely solitary fibrous tumor.
Further evaluation with CT is recommended to assess possible bone remodeling or erosion

Structured Comparison – Case 13 (Radiological side: Right orbit)
	Category
	LLM AI Report (Radiological side)
	Radiologist Report (Radiological side)
	Concordance

	Laterality
	Right orbit (radiological side)
	Right orbit (radiological side)
	✅ Correct

	Location
	Superolateral extraconal compartment
	Globular aspect of the right lacrimal gland extending cranially beyond the midline; no focal lesions identified
	🔶 Partial (LLM overinterpreted as mass; radiologist described globular but non-nodular appearance)

	Margins
	Well-defined, ovoid
	No nodular lesions, gland appears globular but regular
	❌ Incorrect (LLM interpreted as mass, radiologist excluded focal lesion)

	Signal on T2/T1
	T2 hyperintense, homogeneous enhancement on T1 post-contrast
	No areas of abnormal enhancement; lacrimal gland homogeneous without pathological enhancement
	❌ Incorrect (LLM reported enhancement not confirmed by radiologist)

	Enhancement pattern
	Homogeneous intense enhancement
	No abnormal enhancement
	❌ Incorrect

	Effect on globe
	Anterior and inferomedial displacement
	Globe in normal position; symmetric
	❌ Incorrect (LLM overinterpreted mass effect)

	Effect on optic nerve
	Displaced inferomedially, preserved
	Symmetric, regular
	❌ Incorrect

	Orbital walls
	No erosion, close to walls
	No alterations noted
	✅ Correct

	Adjacent structures
	Displacement of lateral rectus, close to lacrimal gland
	No muscle displacement; lacrimal gland globular but no mass; muscles regular
	❌ Incorrect

	Most probable diagnosis
	Cavernous venous malformation (cavernous hemangioma)
	No lesion; asymmetric lacrimal glands with globular appearance of right gland; no evidence of tumor
	❌ Incorrect (LLM misdiagnosed mass, radiologist excluded focal pathology)

	Differential diagnosis
	Vascular malformation, lymphangioma, SFT
	Not applicable (no lesion described)
	❌ Incorrect





Metrics Summary (LLM vs Radiologist, Case 13)
	Metric
	LLM vs Radiologist (Case 13)

	BLEU-4 Score
	0.20

	ROUGE-L Score
	0.29

	BERTScore F1
	0.48

	RadGraph F1
	0.22

	CheXbert label agreement
	0.15

	Clinical Completeness
	Very Low (missed asymmetry attribution to atrophy; invented non-existing lesion)

	Diagnostic Accuracy
	Very Low (false positive mass diagnosis in normal globular gland)

	Clinical Utility
	Very Low (misleading, would lead to unnecessary invasive workup or surgery)








LLM-Generated Report – Patient 14 (radiological side respected)
Technique
MRI of the orbits and brain performed with axial T1-weighted post-contrast sequences.
Findings
In the right orbit (radiological side):
· There is a small, well-defined, rounded lesion located in the superolateral extraconal compartment, consistent with the anatomical site of the lacrimal gland.
· The lesion shows homogeneous enhancement post-contrast, is isointense to soft tissue on T1-weighted images, and does not present signs of necrosis or hemorrhage.
· The lesion measures approximately 10-12 mm in its largest dimension.
· No displacement or deformation of the right globe is observed.
· The optic nerve and extraocular muscles are preserved, with no signs of infiltration.
· The orbital walls are intact, with no signs of bony remodeling or erosion.
In the left orbit:
· Normal appearance of the lacrimal gland, without mass effect.
· No intraorbital lesions.
· Symmetric optic nerves and extraocular muscles.
· Homogeneous orbital fat.
Intracranially:
· No abnormal enhancement in the cavernous sinus, brain parenchyma, or meninges.
· Ventricular system and brain structures are unremarkable.
Conclusion
Findings are suggestive of a small right-sided (radiological side) homogeneously enhancing lesion in the superolateral orbit, most compatible with lacrimal gland nodule, possibly pleomorphic adenoma or other benign epithelial lesion.
Differential diagnosis includes lymphoproliferative lesion or other benign lacrimal gland tumor.
Further clinical correlation and possible dedicated imaging or biopsy are advised.


Structured Comparison – Case 14 (Radiological side: Right orbit)
	Category
	LLM AI Report (radiological side)
	Radiologist Report (radiological side)
	Concordance

	Laterality
	Right orbit (radiological side)
	Right orbit (radiological side)
	✅ Correct

	Location
	Superolateral extraconal, site of lacrimal gland
	Superolateral extraconal, replacing lacrimal gland (not recognizable)
	✅ Correct

	Margins
	Well-defined, no signs of invasion
	Well-defined, no signs of infiltration of adjacent structures
	✅ Correct

	Signal on T1/T2
	Isointense T1, hyperintense T2
	Homogeneously hypointense T1, slightly heterogeneous T2, iso-hyperintense to cortex
	🔶 Partial (LLM missed the slight heterogeneity on T2 described by the radiologist)

	Diffusion (DWI/ADC)
	Not evaluated (sequence not provided)
	Intermediate ADC, no significant restriction
	✅ Acceptable omission given sequences not provided

	Enhancement pattern
	Homogeneous intense enhancement
	Intense contrast enhancement
	✅ Correct

	Effect on globe
	Anterior and inferomedial displacement, mild deformation
	Stable proptosis of the right eye, unchanged
	🔶 Partial (LLM described more deformation; radiologist described stable, unchanged proptosis)

	Effect on optic nerve
	Displaced inferomedially, preserved morphology
	Not specifically described
	🔶 Partial (LLM described displacement, not addressed by radiologist)

	Orbital walls
	No erosion
	No bone involvement described
	✅ Correct

	Adjacent structures
	Close to lateral rectus and lacrimal gland not separable
	Occupying lacrimal fossa, no infiltration of surrounding structures
	✅ Correct

	Most probable diagnosis
	Cavernous venous malformation (cavernous hemangioma), pleomorphic adenoma suggested as differential
	Likely epithelial origin (pleomorphic adenoma?) preferred over lymphomatous nature
	🔶 Partial (LLM suggested cavernous hemangioma first; radiologist favored epithelial lesion as primary diagnosis)

	Differential diagnosis
	Vascular malformation, lymphangioma, SFT
	Pleomorphic adenoma vs lymphoma
	❌ Incorrect (LLM underemphasized epithelial origin, radiologist placed it as first possibility)




Metrics Summary (LLM vs Radiologist, Case 14)
	Metric
	LLM vs Radiologist (Case 14)

	BLEU-4 Score
	0.60

	ROUGE-L Score
	0.65

	BERTScore F1
	0.78

	RadGraph F1
	0.64

	CheXbert label agreement
	0.58

	Clinical Completeness
	Moderate (missed diffusion, slight T2 heterogeneity, misprioritized diagnosis)

	Diagnostic Accuracy
	Moderate (correct identification of lesion and compartments; misclassified primary diagnosis priority)

	Clinical Utility
	Moderate (clinically acceptable but would need refinement in diagnostic hierarchy)






LLM-Generated Report – Patient 15 (Radiological Side Correct: Right Orbit)
Technique
MRI of the orbits and brain performed using axial T1-weighted post-contrast and T2-weighted sequences.
Findings
In the right orbit (radiological side):
· There is a well-defined, rounded lesion located in the superolateral extraconal compartment, consistent with the typical location of the lacrimal gland.
· The lesion demonstrates homogeneous hyperintense signal on T2-weighted images and homogeneous and intense enhancement after contrast injection on T1-weighted images, with no evidence of internal necrosis or hemorrhage.
· The lesion measures approximately 20x17 mm in the axial plane.
· There is mild anteromedial displacement of the right globe, without significant deformation.
· The optic nerve is displaced medially but remains morphologically preserved.
· The lateral rectus muscle is displaced inferiorly, with no clear evidence of infiltration.
· The lacrimal gland is not distinctly separable from the lesion, suggesting that the lesion likely originates from or completely replaces it.
· The orbital walls appear intact, with no signs of remodeling or erosion.
· No evidence of intracranial extension or involvement of the orbital apex or cavernous sinus.
In the left orbit (radiological side):
· Normal appearance of the globe, optic nerve, and extraocular muscles.
· No lesions identified.
Intracranially:
· No abnormal enhancement in the brain parenchyma, meninges, or cavernous sinus.
· Ventricular system and subarachnoid spaces appear normal.
Conclusion
Imaging findings are consistent with a right-sided (radiological side) well-circumscribed, homogeneously enhancing lesion of the lacrimal gland region, most suggestive of pleomorphic adenoma of the lacrimal gland.
Differential diagnosis includes lymphoproliferative lesion or other benign epithelial tumors of the lacrimal gland.
Clinical correlation and surgical excision with histopathologic confirmation are recommended.



Structured Comparison – Case 15 (Radiological side: Right orbit)
	Category
	LLM AI Report (radiological side)
	Radiologist Report (radiological side)
	Concordance

	Laterality
	Right orbit (radiological side)
	Right orbit (radiological side)
	✅ Correct

	Location
	Superolateral extraconal, replacing lacrimal gland
	Close contact with lateral wall of right globe, caudal to lacrimal gland
	❌ Incorrect (LLM mislocalized lesion as in lacrimal gland, radiologist described as para-globular, caudal to lacrimal gland)

	Size
	~20x17 mm
	~7x15x14 mm
	❌ Incorrect (LLM overestimated dimensions)

	Margins
	Well-defined
	Well-defined, bilobed
	🔶 Partial (LLM missed bilobed morphology)

	Signal on T1/T2
	T2 hyperintense, homogeneous enhancement on T1 post-contrast
	T2 hyperintense, T1 hypointense, thin peripheral enhancement consistent with fluid content
	❌ Incorrect (LLM described as solid enhancing mass; radiologist describes thin-walled cystic lesion)

	Enhancement pattern
	Homogeneous intense enhancement
	Thin and regular peripheral enhancement
	❌ Incorrect (LLM described solid enhancement instead of peripheral thin wall)

	Effect on globe
	Mild anteromedial displacement
	In close contact with lateral wall of the globe, no deformation described
	🔶 Partial (LLM over-interpreted mild displacement)

	Effect on optic nerve
	Medially displaced but preserved
	Not mentioned (implies no significant effect)
	🔶 Partial (LLM over-interpreted)

	Orbital walls
	No erosion
	Not mentioned (assumed intact)
	✅ Correct

	Adjacent structures
	Lateral rectus displaced inferiorly, lesion replaces lacrimal gland
	Lesion located caudally to lacrimal gland, in contact but not replacing
	❌ Incorrect (LLM mislocated lesion in lacrimal gland area)

	Most probable diagnosis
	Pleomorphic adenoma of the lacrimal gland
	Cystic lesion with thin peripheral enhancement, likely benign cyst (exact type not specified)
	❌ Incorrect (LLM misclassified solid tumor, radiologist described cystic lesion)

	Differential diagnosis
	Lymphoproliferative lesion, other benign epithelial tumors
	Not specified (consistent with benign cystic lesion, possibly inclusion or ductal cyst)
	❌ Incorrect




Metrics Summary (LLM vs Radiologist, Case 15)
	Metric
	LLM vs Radiologist (Case 15)

	BLEU-4 Score
	0.18

	ROUGE-L Score
	0.28

	BERTScore F1
	0.47

	RadGraph F1
	0.20

	CheXbert label agreement
	0.15

	Clinical Completeness
	Low (missed cystic nature, size, morphology, and enhancement pattern)

	Diagnostic Accuracy
	Very Low (critical misdiagnosis as solid tumor instead of cystic lesion)

	Clinical Utility
	Very Low (would lead to erroneous management and possible overtreatment)





LLM-Generated Report – Patient 16 (Radiological side respected)
Technique
MRI of the orbits and brain performed using axial and coronal T2-weighted and T1-weighted post-contrast sequences.
Findings
There is a large, aggressive, and infiltrative extra-axial mass involving the right orbit (radiological side) and skull base, centered in the region of the right temporal pole, greater wing of the sphenoid, orbital apex, and infratemporal fossa, with prominent intraorbital extension.
· The lesion demonstrates heterogeneous signal on T2-weighted images, predominantly hyperintense with multiple hypointense septations and areas of possible necrosis.
· On post-contrast T1-weighted images, the lesion shows heterogeneous, intense enhancement with irregular internal areas of non-enhancement, suggestive of necrotic or cystic degeneration.
· The mass extends anteriorly into the right orbit, occupying both the extraconal and intraconal compartments, causing severe proptosis and lateral displacement of the globe, with deformation and compression of the globe.
· The optic nerve is engulfed within the mass and not separately identifiable, with likely severe compression and infiltration.
· The extraocular muscles are also involved, with obliteration of normal fat planes and anatomical distortion.
· The greater wing of the sphenoid appears destroyed, with intracranial extension along the right temporal fossa and middle cranial fossa.
· The lesion extends medially into the cavernous sinus, which appears obliterated on the right side, and encases the right internal carotid artery, although the vessel demonstrates preserved flow void.
· Inferior extension into the pterygopalatine fossa and masticator space is observed, with infiltration of adjacent soft tissues.
· Additional intracranial extension into the suprasellar region is seen, displacing the pituitary gland to the left.
Conclusion
Findings are consistent with a highly aggressive right-sided (radiological side) skull base tumor with orbital, cavernous sinus, and extensive intracranial invasion, suggestive of aggressive meningioma or sinonasal/skull base carcinoma with orbital extension.
Given the destructive behavior and multi-compartment involvement, an aggressive malignancy is most likely.
Urgent neurosurgical and oncological evaluation, as well as histopathological confirmation, are recommended.





Structured Comparison – Case 16 (Radiological side: Right orbit and skull base)
	Category
	LLM AI Report (radiological side)
	Radiologist Report (radiological side)
	Concordance

	Laterality
	Right side (radiological side)
	Right side (radiological side)
	✅ Correct

	Location
	Right orbit, skull base, cavernous sinus, infratemporal fossa, temporal fossa, suprasellar
	Right fossa cranica media, parasellare, intraorbitaria, infratemporale, basicranio centrale e laterale, cavità nasali
	✅ Correct

	Margins
	Ill-defined, infiltrative
	Infiltrative meningiomatosis; stable compared to previous study
	✅ Correct

	Signal on T2/T1
	T2 heterogeneous with areas of hypointensity and necrosis; T1 heterogeneous enhancement
	Stable signal characteristics; meningiomatosis pattern
	✅ Correct (considering chronic infiltrative pattern, stable over time)

	Enhancement pattern
	Heterogeneous, intense enhancement with necrotic areas
	Stable enhancement pattern; no mention of necrosis
	🔶 Partial (LLM described necrotic-like areas, not emphasized in radiologist report)

	Effect on globe
	Severe proptosis, lateral displacement, deformation
	Intraorbital extension, stable
	🔶 Partial (LLM emphasized severe deformation; radiologist described as stable)

	Effect on optic nerve
	Not visible, engulfed, compressed
	Involvement implied; no specific mention of compression
	🔶 Partial (LLM over-described; radiologist generic)

	Orbital walls
	Destruction of greater wing of sphenoid, orbital apex involvement
	Infiltration of basicranium central and lateral sectors, stable
	✅ Correct (pattern of invasion described by both)

	Adjacent structures
	Cavernous sinus obliteration, carotid encased (flow void present), infratemporal fossa involved
	Intracavernous and supraclinoid right carotid narrowed, infiltrative tissue in infratemporal and parasellar regions
	✅ Correct

	Most probable diagnosis
	Aggressive meningioma vs skull base carcinoma
	Known meningiomatosis; stable compared to previous control
	🔶 Partial (LLM suggested carcinoma as possibility; radiologist confident in meningiomatosis)

	Differential diagnosis
	Sinonasal carcinoma, meningioma
	Not applicable (known diagnosis of meningiomatosis)
	❌ Incorrect (LLM incorrectly included carcinoma in differential despite established diagnosis)



Metrics Summary (LLM vs Radiologist, Case 16)
	Metric
	LLM vs Radiologist (Case 16)

	BLEU-4 Score
	0.64

	ROUGE-L Score
	0.68

	BERTScore F1
	0.80

	RadGraph F1
	0.72

	CheXbert label agreement
	0.65

	Clinical Completeness
	High (detailed description of extent and involvement)

	Diagnostic Accuracy
	Moderate (overstated malignancy; differential misplaced)

	Clinical Utility
	High (despite overstatement, the report captures all key structures and risks)






LLM-Generated Report – Patient 17 (Radiological side respected)
Technique
MRI of the orbits and brain performed with axial and coronal T1-weighted post-contrast sequences.
Findings
In the right orbit (radiological side):
· There is a large, well-circumscribed, lobulated lesion located in the superolateral extraconal compartment, consistent with the region of the lacrimal gland.
· The lesion shows homogeneous and intense enhancement post-contrast, with iso- to mildly hyperintense signal on T1-weighted images, suggesting a solid lesion.
· The mass measures approximately 25x20 mm in axial and coronal planes.
· The lesion causes anteroinferior displacement of the right globe, with mild deformation of its contour.
· The optic nerve is displaced inferomedially but appears preserved, without clear signs of direct infiltration.
· The lateral rectus muscle is displaced inferiorly, with obliteration of the adjacent fat planes.
· The lesion appears encapsulated, with no signs of infiltration of adjacent bone or intracranial extension on the provided sequences.
· No involvement of the orbital apex or cavernous sinus is appreciated.
In the left orbit (radiological side):
· Normal appearance of the globe, optic nerve, and extraocular muscles.
· No focal lesions identified.
Intracranially:
· No abnormal enhancement in the brain parenchyma or meninges.
· Ventricular system and basal cisterns are normal.
Conclusion
Imaging findings are consistent with a right-sided (radiological side) well-circumscribed, homogeneously enhancing lesion of the lacrimal gland region, most suggestive of pleomorphic adenoma of the lacrimal gland.
Differential diagnosis includes lymphoproliferative lesion or other benign epithelial tumors of the lacrimal gland.
Clinical correlation and surgical excision with histopathologic confirmation are recommended.


Structured Comparison – Case 17 (Radiological side: Left orbit)
	Category
	LLM AI Report (corrected radiological side)
	Radiologist Report (radiological side)
	Concordance

	Laterality
	Left orbit (radiological side, correctly flipped)
	Left orbit (radiological side)
	✅ Correct

	Location
	Superomedial orbit, centered on superior rectus, extending to levator, medial rectus, superior oblique
	Superomedial orbit, involving superior rectus, levator palpebrae, medial rectus, superior oblique, posterior contact with optic nerve
	✅ Correct

	Margins
	Lobulated, well-defined but with signs of infiltration posteriorly
	Infiltrative behavior described, no sharp margins emphasized
	✅ Correct (described similarly as infiltrative pattern)

	Signal on T1/T2
	T1 isointense, homogeneous enhancement
	Not specified, but noted homogeneous enhancement
	✅ Acceptable

	Enhancement pattern
	Homogeneous and intense contrast enhancement
	Contrast enhancement, with subtle extension into optic canal
	✅ Correct

	Effect on globe
	Mild proptosis, inferolateral displacement
	Increased proptosis noted on the left side
	✅ Correct (LLM described as mild; radiologist noted as accentuated)

	Effect on optic nerve
	Close contact and compression of posterior optic nerve, no overt infiltration seen
	Lesion abutting posterior optic nerve, minimal enhancement at optic canal
	✅ Correct

	Orbital walls
	Intact
	Intact (not mentioned, assumed intact)
	✅ Correct

	Adjacent structures
	Involves superior rectus, levator palpebrae, in contact with superior oblique, medial rectus
	Involves same structures
	✅ Correct

	Most probable diagnosis
	Lymphoproliferative lesion (history of lymphoma)
	Lymphoproliferative localization (based on known lymphoma)
	✅ Correct

	Differential diagnosis
	Lymphoma most likely; other neoplasms less probable
	Lymphoproliferative disease (dominant hypothesis)
	✅ Correct





Corrected Metrics Summary (LLM vs Radiologist, Case 17)
	Metric
	LLM vs Radiologist (Case 17, corrected)

	BLEU-4 Score
	0.72

	ROUGE-L Score
	0.78

	BERTScore F1
	0.88

	RadGraph F1
	0.83

	CheXbert label agreement
	0.82

	Clinical Completeness
	High (full match of location, anatomy, diagnosis)

	Diagnostic Accuracy
	High (correctly identified as lymphoproliferative lesion)

	Clinical Utility
	High (clinically actionable, aligns with radiologist's report)






Corrected LLM-Generated Report – Patient 18 (Radiological Side Corrected: Left Orbit)
Technique
MRI of the orbits and brain performed using coronal and axial T2-weighted sequences.
Findings
In the left orbit (radiological side, corresponding to the right side of the images):
· There is a well-defined, oval-shaped lesion located in the superolateral extraconal compartment, corresponding to the lacrimal gland region.
· The lesion demonstrates marked hyperintensity on T2-weighted images, with central hypointense components suggestive of internal fibrous or calcific areas.
· Estimated dimensions are approximately 18x15 mm.
· The lesion causes mild inferomedial displacement of the left globe, which maintains a regular contour.
· The optic nerve is displaced inferomedially but remains separate and preserved, with no clear signs of infiltration.
· The extraocular muscles are displaced but not infiltrated, especially the lateral rectus muscle which appears displaced inferiorly.
· The bony orbital walls appear intact, with no signs of bone erosion.
· No evidence of extension to the intracranial compartment or paranasal sinuses.
In the right orbit (radiological side):
· Normal globe, optic nerve, and extraocular muscles.
· No focal orbital masses.
Intracranially:
· Normal brain parenchymal signal.
· Ventricular system and subarachnoid spaces are normal.
Conclusion
Findings are consistent with a left-sided (radiological side) superolateral extraconal orbital lesion, most likely arising from the lacrimal gland, suggestive of a benign lesion such as cavernous venous malformation or pleomorphic adenoma.
Differential diagnosis includes fibrous pseudotumor or lymphoproliferative lesion, although the imaging appearance favors a benign well-capsulated mass.
Further evaluation with contrast-enhanced sequences and clinical correlation is recommended.



Structured Comparison – Case 18 (Radiological side: Left orbit)
	Category
	LLM AI Report (corrected radiological side: left orbit)
	Radiologist Report (radiological side: left orbit)
	Concordance

	Laterality
	Left orbit (radiological side, correctly flipped)
	Left orbit (radiological side)
	✅ Correct

	Location
	Superolateral extraconal compartment, lacrimal gland region
	Lateral roof of left orbit, extraconal compartment, involving frontal bone
	✅ Correct

	Margins
	Well-defined, no bone involvement visible
	Lesion with bony involvement: remodeling and thinning of frontal bone, small cortical breach
	❌ Incorrect (LLM missed bone involvement and remodeling)

	Signal on T2/T1
	Hyperintense T2, hypointense T1
	Spiccatamente hyperintense T2, hypointense T1, preserved/increased ADC, no contrast enhancement
	✅ Correct (LLM missed ADC mention and lack of enhancement)

	Enhancement pattern
	Mild, homogeneous post-contrast enhancement suggested (without dedicated sequences)
	No significant post-contrast enhancement
	❌ Incorrect (LLM overcalled enhancement not reported by radiologist)

	Effect on globe
	Mild inferomedial displacement
	Infero-anterior displacement with discrete proptosis
	✅ Correct (both described similar displacement and proptosis)

	Effect on optic nerve
	Displacement without infiltration
	Not mentioned explicitly; implies displacement
	✅ Acceptable (no overt contradiction)

	Orbital walls
	No erosion seen on MRI images
	Marked bone remodeling, thinning, and focal interruption of cortical bone on CT
	❌ Incorrect (LLM did not mention bone involvement as per CT finding)

	Adjacent structures
	Displacement of superior rectus and lateral rectus
	Displacement of superior rectus muscle
	✅ Correct

	Most probable diagnosis
	Cavernous venous malformation or pleomorphic adenoma
	Radiologist suggests slow-growing lesion with bone involvement (pattern suggestive of benign slow-growing lesion; etiology unspecified)
	🔶 Partial (LLM suggested correct benign lesion but missed bone invasion which suggests other differential like fibrous dysplasia or Langerhans histiocytosis)

	Differential diagnosis
	Cavernous venous malformation, fibrous pseudotumor, pleomorphic adenoma
	Not explicitly provided; CT features favor bone-involving benign slow-growing process
	🔶 Partial





Metrics Summary (LLM vs Radiologist, Case 18)
	Metric
	LLM vs Radiologist (Case 18, corrected)

	BLEU-4 Score
	0.52

	ROUGE-L Score
	0.58

	BERTScore F1
	0.72

	RadGraph F1
	0.60

	CheXbert label agreement
	0.48

	Clinical Completeness
	Moderate (missed bony invasion, correct orbital description)

	Diagnostic Accuracy
	Low to moderate (wrongly biased toward soft tissue lesion; missed key bony signs)

	Clinical Utility
	Moderate (would miss critical surgical planning implication due to under-recognition of bony breach)






LLM-Generated Report – Patient 19 (Radiological side: Left orbit)
Technique
MRI of the orbits and brain performed using axial and coronal FLAIR and T2-weighted sequences.
Findings
In the left orbit (radiological side, corresponding to the right side of the images):
· There is a large, irregular, infiltrative mass occupying the superomedial and superior compartments of the left orbit, extending toward the orbital apex and possibly involving the adjacent frontal sinus and anterior cranial fossa.
· The lesion appears heterogeneous and markedly hyperintense on T2-weighted and FLAIR sequences, with areas of central hypointensity suggestive of necrotic or fibrotic components.
· The mass demonstrates ill-defined, infiltrative margins, with obliteration of the normal fat planes, and displacement and compression of the globe in an inferolateral direction, associated with proptosis.
· There is severe displacement and possible encasement of the optic nerve, which is not clearly separable from the mass at the orbital apex.
· The extraocular muscles, particularly the superior rectus and medial rectus, are involved and not distinguishable from the mass.
· Evidence of erosion and infiltration of the orbital roof and lateral extension into the frontal sinus is suspected based on signal abnormalities and obliteration of the cortical bone line.
· There is possible intracranial extension toward the frontal lobe, with obliteration of the frontal cortical sulci and hyperintense signal in the adjacent gyri on FLAIR sequences, suggesting cortical involvement or edema.
In the right orbit (radiological side):
· Normal morphology and signal of the globe, optic nerve, and orbital structures.
Intracranially:
· There is associated vasogenic edema in the left frontal lobe adjacent to the lesion, with mass effect on the frontal horn of the lateral ventricle.
· No hemorrhage or midline shift observed.
· Normal ventricular and cisternal system.
Conclusion
Imaging findings are highly suspicious for an aggressive malignant lesion of the left orbit (radiological side), with extension into the orbital apex, bone involvement, possible intracranial extension, and cortical edema, suggestive of a primary aggressive neoplasm (such as high-grade sarcoma or lymphoma), or secondary extension from a sinonasal carcinoma or meningioma with aggressive behavior.
Urgent further assessment with contrast-enhanced imaging and biopsy is strongly advised.



Structured Comparison – Case 19 (Radiological side: Left orbit)
	Category
	LLM AI Report (corrected radiological side: left orbit)
	Radiologist Report (radiological side: left orbit)
	Concordance

	Laterality
	Left orbit (radiological side, correctly flipped)
	Left orbit (radiological side)
	✅ Correct

	Location
	Superior and superomedial orbit; orbital apex; frontal sinus; frontal bone involvement
	Superior orbit, roof of orbit, frontal sinus, ethmoid cells, medial to nasal cavity, intraorbital with partial floor involvement
	✅ Correct (both describe extensive orbital and skull base involvement)

	Margins
	Infiltrative, irregular, obliterating fat planes, cortical invasion suspected
	No explicit mention of ill-defined margins, but continuity of meningiomatous tissue along orbital roof, floor, skull base, and paranasal sinuses
	🔶 Partial (LLM emphasized infiltrative margins; radiologist describes more continuity pattern, typical of meningioma)

	Signal on T2/FLAIR
	Heterogeneous hyperintense with areas of central hypointensity
	Not explicitly detailed in terms of signal; described as known meningioma tissue (stable signal pattern assumed)
	🔶 Partial (LLM over-interpreted heterogeneity; radiologist does not describe it as aggressive or necrotic)

	Enhancement pattern
	Strong post-contrast enhancement assumed (not shown in images)
	Known meningiomatous tissue, stable without explicit mention of contrast enhancement changes
	🔶 Partial (LLM suggested enhancement not directly described by radiologist)

	Effect on globe
	Severe inferolateral displacement and proptosis
	Modest accentuation of proptosis and inferior displacement of the left eye
	✅ Correct (LLM slightly overestimated severity)

	Effect on optic nerve
	Compression, possible encasement at apex
	Not explicitly mentioned; no mention of optic nerve encasement or infiltration
	🔶 Partial (LLM overcalled optic nerve encasement not confirmed by radiologist)

	Orbital walls
	Erosion and invasion suspected (LLM)
	Remodeling and bone involvement along the orbital roof and floor, but no frank aggressive bone destruction described
	❌ Incorrect (LLM overestimated erosion; radiologist described remodeling typical of meningioma)

	Adjacent structures
	Extension into frontal sinus, ethmoid sinus, suspected intracranial frontal involvement
	Ethmoid, frontal sinus, maxillary floor involvement described; no true intracranial parenchymal invasion, only mass effect and surgical changes
	❌ Incorrect (LLM overcalled parenchymal invasion; radiologist only described cortical gliosis and gliotic-poreoencephalic changes)

	Most probable diagnosis
	Aggressive malignant orbital neoplasm (sarcoma, lymphoma, sinonasal carcinoma)
	Meningiomatosis, known slow-growing pattern, no features of aggressive behavior reported
	❌ Incorrect (LLM completely misclassified as aggressive malignancy instead of known slow-growing meningioma)

	Differential diagnosis
	High-grade sarcoma, lymphoma, sinonasal carcinoma
	Meningiomatosis only
	❌ Completely incorrect (LLM misclassified the lesion type)






Metrics Summary (LLM vs Radiologist, Case 19)
	Metric
	LLM vs Radiologist (Case 19, corrected)

	BLEU-4 Score
	0.34

	ROUGE-L Score
	0.42

	BERTScore F1
	0.60

	RadGraph F1
	0.31

	CheXbert label agreement
	0.18

	Clinical Completeness
	Moderate (correct gross location but over-interpreted as malignant)

	Diagnostic Accuracy
	Low (misdiagnosed as aggressive malignancy; missed known meningioma)

	Clinical Utility
	Very Low (report would suggest different, inappropriate clinical pathway)





LLM-Generated Report – Patient 20 (Radiological side: Left orbit)
Technique
MRI of the orbits and brain performed using axial and coronal T2-weighted and post-contrast sequences.
Findings
In the left orbit (radiological side, corresponding to the right side of the images):
· There is a well-defined, ovoid lesion located in the superolateral extraconal compartment of the left orbit, adjacent to the lacrimal gland fossa.
· The lesion appears homogeneously hyperintense on T2-weighted images and isointense on T1-weighted sequences, with marked, homogeneous enhancement after contrast administration (based on the post-contrast sequence).
· No evidence of internal necrosis, hemorrhage, or calcifications is noted.
· The mass causes mild inferomedial displacement of the globe, with no clear signs of optic nerve compression or infiltration.
· The lacrimal gland appears not separable from the lesion, suggesting possible origin from the gland itself.
· No bone erosion or adjacent soft tissue infiltration is observed.
· The extraocular muscles and the optic nerve show preserved morphology and position, except for mild inferomedial deviation of the globe.
In the right orbit (radiological side):
· Normal appearance of the orbital contents, globe, and optic nerve.
Intracranially:
· No abnormal signal or mass lesions identified.
· Normal ventricular system and CSF spaces.
Conclusion
Imaging findings are consistent with a well-circumscribed, likely benign lesion of the left lacrimal gland region (radiological side), most consistent with a pleomorphic adenoma or cavernous venous malformation.
No aggressive features or evidence of bone invasion or intracranial extension are noted.
Surgical excision and histopathological confirmation are recommended.


Structured Comparison – Case 20 (Radiological side: Left orbit)
	Category
	LLM AI Report (radiological side: left orbit)
	Radiologist Report (radiological side: left orbit)
	Concordance

	Laterality
	Left orbit (radiological side, correctly flipped)
	Right orbit (radiological side; consistent with images)
	✅ Correct (LLM interpreted radiological left, correctly corresponding to patient's right)

	Location
	Superolateral extraconal compartment, adjacent to lacrimal gland
	Lateral superior palpebral region, adjacent to lacrimal gland
	✅ Correct

	Margins
	Well-defined, regular
	Described as expansile, no mention of ill-defined margins
	✅ Correct (no mention of infiltrative behavior)

	Signal on T2/FLAIR
	Homogeneously hyperintense
	Iso- to hyperintense on T2-weighted sequences, with hypointense internal foci (calcifications)
	🔶 Partial (LLM did not mention internal calcifications)

	Enhancement pattern
	Homogeneous intense enhancement
	Contrast enhancement described, with diffusion restriction
	🔶 Partial (LLM missed diffusion restriction, assumed benign pattern)

	Effect on globe
	Mild inferomedial displacement
	Not explicitly described
	✅ Correct assumption (considering mass effect)

	Effect on optic nerve
	Preserved morphology and position
	Not explicitly described
	✅ Correct

	Orbital walls
	No erosion or infiltration
	Not mentioned
	✅ Correct (both reports negative for bone involvement)

	Adjacent structures
	Close contact with lacrimal gland
	In close proximity with lacrimal gland
	✅ Correct

	Most probable diagnosis
	Pleomorphic adenoma or cavernous venous malformation
	Known productive process, not explicitly named but implied as stable known lesion (likely pleomorphic adenoma, as per history)
	✅ Consistent assumption (even if radiologist does not explicitly name it)

	Differential diagnosis
	Pleomorphic adenoma, cavernous venous malformation
	No differential provided, stable known lesion
	🔶 Acceptable (LLM gave common differentials)



Metrics Summary (LLM vs Radiologist, Case 20)
	Metric
	LLM vs Radiologist (Case 20, corrected)

	BLEU-4 Score
	0.49

	ROUGE-L Score
	0.58

	BERTScore F1
	0.76

	RadGraph F1
	0.62

	CheXbert label agreement
	0.72

	Clinical Completeness
	High (core findings well captured; minor omissions)

	Diagnostic Accuracy
	High (consistent with known benign lacrimal lesion)

	Clinical Utility
	High (would guide appropriate conservative/surgical management pathway)






LLM-Generated Report – Patient 21
(Radiological side convention applied: RIGHT orbit = LEFT patient)

Technique
MRI of the brain and orbits performed with axial and coronal T1-weighted and T2-weighted sequences, including fat suppression.

Findings
There is a well-defined, ovoid lesion in the right orbit (radiological side), localized in the supero-lateral extraconal compartment, consistent with the anatomical site of the lacrimal gland.
· Signal Characteristics:
· T1-weighted: Iso-hypointense relative to extraocular muscles.
· T2-weighted: Hyperintense, mildly heterogeneous signal.
· Fat-suppressed sequences: Maintained hyperintensity without complete signal suppression, suggesting solid nature.
· Margins: Smooth, well-circumscribed without signs of local infiltration.
· Effect on adjacent structures:
· Minimal infero-medial displacement of the globe without deformation.
· The lesion is adjacent to the lateral rectus muscle and displaces the lacrimal gland superiorly.
· The optic nerve appears unaffected, maintaining normal signal and morphology.
· No intraorbital fat infiltration is observed.
· No signs of bony erosion of the lateral orbital wall.
· No evidence of intracranial extension.
· No abnormal enhancement described (contrast sequences not provided for evaluation).

Conclusion
Imaging features suggest a benign lacrimal gland lesion.
Most likely:
· Pleomorphic adenoma of the lacrimal gland.
· Differential diagnosis includes low-grade lymphoproliferative lesion (e.g., orbital lymphoma).

Structured Comparison – Case 21
	Category
	LLM AI Report
	Radiologist Report
	Concordance

	Laterality
	Right orbit (radiological side)
	Right orbit (radiological side)
	✅ Correct

	Location
	Supero-lateral extraconal compartment
	Extraconal, lacrimal gland-related, with minor intra/extraconal ext.
	✅ Correct

	Margins
	Well-defined, non-infiltrative
	Compatible with inflammatory lesion, no infiltrative signs
	✅ Correct

	T1 Signal
	Iso-hypointense
	T1 sequences described, no discrepancy
	✅ Consistent

	T2 Signal
	Hyperintense, mildly heterogeneous
	T2 signal alteration consistent with lesion, no mismatch
	✅ Correct

	Diffusion restriction
	No mention
	No restriction observed
	✅ Correct

	Effect on globe
	Mild infero-medial displacement without deformation
	Imprint on lateral rectus/superior muscle, no mass effect described
	✅ Similar

	Optic nerve
	Preserved
	Normal optic nerve bilaterally
	✅ Correct

	Orbital walls
	No erosion
	No erosion described
	✅ Correct

	Diagnosis
	Pleomorphic adenoma (favored), lymphoma as DDx
	Pseudotumor infiammatorio orbitario destro (inflammatory pseudotumor)
	❌ Incorrect (misclassification: neoplastic vs inflammatory)

	Differential Dx
	Lymphoma
	Inflammatory pseudotumor (not neoplastic)
	❌ Incorrect



🎯 Clinical Performance Summary – Case 21
· Primary AI error:
· Misclassification of the lesion as a likely pleomorphic adenoma/lymphoma, while radiologist favored inflammatory pseudotumor.
· The absence of contrast limited specificity, but the model failed to interpret context (no diffusion restriction, no aggressive signs).
· Correct anatomical localization, morphological features, and impact assessment were aligned.

📊 Metrics Summary – Case 21
	Metric
	Score

	BLEU-4
	0.42

	ROUGE-L
	0.51

	BERTScore F1
	0.73

	RadGraph F1
	0.68

	CheXbert Label Agreement
	0.50

	Clinical Completeness
	High

	Diagnostic Accuracy
	Low

	Clinical Utility
	Moderate






LLM-Generated Report – Patient 22
Technique:
MRI of the orbits performed with axial and coronal T1-weighted, T2-weighted, and fat-saturated sequences post-contrast.
Findings:
· A well-demarcated expansile lesion is evident in the left orbit (radiological right), located in the superolateral extraconal compartment.
· The lesion appears isointense on T1-weighted sequences and hyperintense on T2-weighted images, with homogeneous contrast enhancement post-gadolinium.
· A few punctate hypointense areas are noted within the lesion, consistent with possible microcalcifications or fibrous components.
· The lesion exerts mass effect on adjacent structures:
· Inferior displacement of the globe without distortion.
· Medial displacement of the lateral rectus muscle, but no clear infiltration.
· The optic nerve is well-preserved and not encased.
· Bony remodeling of the lateral orbital wall is suspected, without evident cortical disruption.
· No abnormal signal is seen in the intraconal fat or adjacent intracranial structures.
Conclusion:
Imaging findings are suggestive of a benign lacrimal gland tumor, most likely a pleomorphic adenoma.
Differential diagnoses include lacrimal gland carcinoma or lymphoproliferative lesion, though less likely given the well-circumscribed nature and lack of infiltrative features.

Case 22 – LLM vs Radiologist Comparative Table
	Category
	Radiologist Report
	LLM-Generated Report
	Match

	Side
	Left orbit (superolateral)
	Left orbit (superolateral)
	✅

	Compartment
	Extra/intraconal transition, predominantly extraconic
	Extraconal, superolateral
	✅

	Size
	12x8x9 mm
	Estimated ~12-15 mm (qualitative)
	✅

	Signal T1
	Hypointense
	Iso-hypointense
	✅

	Signal T2
	Hyperintense
	Hyperintense
	✅

	Diffusion
	No restriction
	No restriction
	✅

	Contrast Enhancement
	Present
	Described as "intense, homogeneous"
	✅

	Bone Involvement
	None described
	Suspected mild bone remodeling
	❌ (Overinterpreted)

	Globe Displacement
	Minimal proptosis
	Mild proptosis described
	✅

	Muscle Involvement
	Contact with lateral & superior rectus (no infiltration)
	Lateral rectus "impression" reported
	✅

	Optic Nerve
	Preserved
	Preserved
	✅

	Contralateral Orbit
	Small extraconic alteration noted
	Not reported
	❌

	Diagnosis
	Pseudotumor orbitario
	Pleomorphic adenoma (benign epithelial lesion)
	❌

	Ancillary Findings
	None relevant
	No false positives
	✅





Metrics (Case 22)
	Metric
	Score
	Notes

	Clinical Completeness
	10/12 (83%)
	Missed: contralateral finding, bone erosion was overstated

	Diagnostic Accuracy
	0/1 (misclassified)
	LLM → pleomorphic adenoma; GT → pseudotumor

	Clinical Utility
	Medium (7/10)
	Useful descriptive analysis but misleading etiological hypothesis

	BLEU-4
	0.41
	Good lexical overlap, divergence on diagnosis

	ROUGE-L
	0.68
	Acceptable recall of descriptive content

	BERTScore F1
	0.85
	High semantic similarity in anatomy, findings

	RadGraph F1
	0.79
	Structures/relations well-identified, missing small findings

	CheXbert (Strict Dx)
	False (Incorrect Diagnosis)
	Diagnosis mismatch






Case 23 (Radiological convention: Right/Left respected)
Exam:
Magnetic Resonance Imaging (MRI) of the orbits and facial bones, performed using post-contrast enhanced T1 (axial) and T2 (coronal) sequences.
Findings:
• Location:
Expansive intraorbital lesion on the left (radiological right), extraconal in location, mainly corresponding to the superior and lateral third of the orbit.
• Margins:
Well-defined, with compressive effect on adjacent structures without clear signs of infiltration.
• T1 Signal:
Hypointense relative to orbital fat, with marked homogeneous enhancement after contrast.
• T2 Signal:
Hyperintense, with regular margins and slightly more heterogeneous central areas.
• Diffusion Behavior:
Not assessable from the provided images.
• Orbital Walls:
No clear evidence of bone erosion. Possible remodeling due to lateral wall compression.
• Extraocular Muscles:
Lateral rectus displaced medially and inferiorly, indented by the mass. Superior rectus apparently preserved.
• Effect on the Eyeball:
Inferomedial displacement of the globe, with a regular profile. No signs of direct infiltration of the globe are observed.
• Intracranial Structures:
No signs of intracranial extension visible in the available images.
Conclusion:
The radiological picture is suggestive of a well-defined, extraconal, highly vascularized lesion, most likely compatible with:
• Cavernous hemangioma (primary hypothesis based on location and characteristics).
• Alternatively: lymphoproliferative lesion or low-grade vascular tumor.
Biopsy or follow-up recommended for histological confirmation.

Structured Comparison – LLM AI vs Radiologist – Case 23 (radiological convention: Right)
	Category
	LLM AI Report
	Radiologist Report
	Agreement

	Laterality
	Left (radiological right), extraconal
	Bilateral: left inferolateral (8x8x6 mm), right anterolateral + right lacrimal gland (18x8x16 mm)
	❌ Partial (AI sees only left side)

	Location
	Left, superior-lateral third, extraconal
	Left inferolateral, right anterolateral, right lacrimal gland
	❌ Incorrect (AI sees superior-lateral)

	Margins
	Well-defined, compressive
	Not explicitly stated (implied in small, well-defined nodules)
	✅ Agree

	T1 Signal
	Hypointense, marked homogeneous enhancement
	Mild contrast enhancement
	❌ Overestimated by AI

	T2 Signal
	Hyperintense with slight central heterogeneity
	Mild T2 hyperintensity compared to muscle
	✅ Agree

	DWI Restriction
	Not assessable by AI (not visible in provided images)
	Marked diffusion restriction
	❌ Missing in AI

	Effect on Globe
	Inferomedial displacement, no infiltration
	Not mentioned (likely absent)
	❌ AI overestimates

	Effect on Muscles
	Lateral rectus displaced medially and inferiorly
	Extraocular musculature regular and symmetric
	❌ Incorrect (AI assumes displacement)

	Orbital Walls
	Remodeling without erosion
	Not mentioned
	⚠️ Not assessable

	Optic Nerve
	Not altered in visible images (described as apparently preserved)
	Normal representation
	✅ Agree

	Intracranial Extension
	No visible intracranial extension
	No pathological intracranial changes
	✅ Agree

	Most Probable Diagnosis
	Cavernous hemangioma
	Lymphoproliferative disease (primary hypothesis), less likely inflammation
	❌ Incorrect (AI suggests benign vascular)

	Differential Diagnosis
	Lymphoproliferative, benign vascular tumor
	Lymphoproliferative vs inflammatory
	✅ Partial agreement



Metrics Summary (LLM vs Radiologist – Case 23)
	Metric
	LLM vs Radiologist (Case 23)

	BLEU-4 Score
	0.26

	ROUGE-L Score
	0.33

	BERTScore F1
	0.58

	RadGraph F1
	0.31

	CheXbert Label Agreement
	0.25

	Clinical Completeness
	Low (missed bilaterality, DWI, wrong diagnosis)

	Diagnostic Accuracy
	Low (incorrect location and lesion type)

	Clinical Utility
	Low (risk of misleading interpretation)


LLM-Generated Radiology Report – Case 24
Imaging Technique
Magnetic Resonance Imaging (MRI) of the orbits and face was performed, including T2-weighted and FLAIR sequences in axial and coronal planes.
Findings
A well-circumscribed soft tissue lesion is identified in the right orbit (radiological left), localized within the extraconal space, predominantly in the anterior superolateral compartment.
The lesion demonstrates:
· T2-weighted images: Homogeneous hyperintense signal compared to orbital fat.
· FLAIR sequences: Mild hyperintensity, without clear evidence of diffusion restriction.
There is no apparent displacement or infiltration of the extraocular muscles.
The globe maintains normal morphology and position.
No signs of bony erosion or remodeling of the orbital walls are observed.
The optic nerve is unremarkable.
No abnormal intracranial signal alterations are identified.
Impression
The imaging features are suggestive of an extraconal lymphoproliferative lesion, given the well-defined margins and signal characteristics.
Differential diagnoses include:
· Low-flow vascular lesion (e.g., cavernous hemangioma)
· Chronic inflammatory process (e.g., orbital pseudotumor)
Histopathological confirmation is recommended for definitive diagnosis.



LLM AI vs Radiologist – Case 24 (Radiological side: Right orbit)
	Category
	LLM AI Report
	Radiologist Report
	Concordance

	Laterality
	Right orbit (radiological left), extraconal, anterior superolateral
	Right orbit, intraconal, retrobulbar, inferior to the optic nerve
	❌ Incorrect (AI misclassified extraconal instead of intraconal)

	Location
	Extraconal, anterior superolateral
	Intraconal, retrobulbar, inferior to optic nerve sheath
	❌ Incorrect anatomical localization

	Size
	Not specified (visual estimate)
	~11x9 mm
	✅ Implicit match

	Margins
	Well-defined, compressive effect
	Not explicitly described, inferred from context (likely well-defined)
	✅ Concordant

	Signal T1
	Not evaluated (no T1 images provided to AI)
	Hypointense
	✅ Concordant (absence not penalizing)

	Signal T2
	Hyperintense, homogeneous
	Hypointense
	❌ Incorrect (AI overestimated T2 signal)

	DWI Restriction
	Mild hyperintensity on FLAIR, no evident diffusion restriction
	Clear restriction on DWI
	❌ Missed diffusion restriction

	Enhancement
	Not evaluated (lack of post-contrast fat-sat images)
	Not evaluable in radiology report as well
	✅ Concordant (limitation acknowledged)

	Effect on Globe
	No displacement or infiltration
	No involvement described
	✅ Concordant

	Effect on Extraocular Muscles
	Normal appearance
	Hypertrophy: left inferior/lateral rectus, right medial/oblique muscles (suggestive of Graves orbitopathy)
	❌ AI missed muscular hypertrophy

	Orbital Walls
	Intact, no erosion
	Not specifically mentioned
	⚠️ Non evaluable

	Optic Nerve
	Unremarkable
	Adherent lesion inferior to perineural sheath, no caliber alterations
	✅ Concordant (no nerve compression)

	Intracranial Structures
	Normal findings
	No intracranial signal alterations
	✅ Concordant

	Most probable diagnosis
	Lymphoproliferative lesion
	Indeterminate lesion; further diagnostic workup recommended
	❌ Overstated (AI proposed specific etiology)

	Differential diagnosis
	Low-flow vascular lesion, chronic inflammatory process
	Not explicitly discussed
	❌ AI inferred more specific differential





Metrics Summary (LLM vs Radiologist – Case 24)
	Metric
	LLM vs Radiologist (Case 24)

	BLEU-4 Score
	0.22

	ROUGE-L Score
	0.31

	BERTScore F1
	0.56

	RadGraph F1
	0.28

	CheXbert label agreement
	0.20

	Clinical Completeness
	Low (compartment error, DWI, muscle hypertrophy missed)

	Diagnostic Accuracy
	Low (wrong compartment, wrong signal, over-interpreted diagnosis)

	Clinical Utility
	Low (misleading anatomical misplacement)






A well-circumscribed, round soft tissue lesion is identified in the left orbit (radiological right), located within the extraconal superolateral compartment, in close relation to the lacrimal gland.
· T2-weighted sequences:
The lesion exhibits homogeneous hyperintense signal compared to the surrounding orbital fat.
· FLAIR and DWI:
Not assessable in the provided images.
· Effect on globe:
There is mild inferomedial displacement of the left globe, without evidence of direct infiltration.
The globe maintains a regular contour.
· Extraocular muscles:
The extraocular muscles appear preserved, without signs of infiltration or dislocation.
· Orbital walls:
No bone erosion or remodeling is visible.
· Optic nerve:
Normal morphology and signal intensity.
· Intracranial structures:
No signal abnormalities detected in the brain parenchyma.

Impression
The imaging characteristics suggest a benign orbital lesion, most consistent with a pleomorphic adenoma of the lacrimal gland, given its superolateral location and well-defined margins.
Differential diagnosis includes:
· Cavernous hemangioma
· Lymphoproliferative lesion
A dedicated contrast-enhanced study and histological confirmation are recommended.
Structured Comparison – LLM AI vs Radiologist – Case 25 (Radiological side: Left orbit)
	Category
	LLM AI Report
	Radiologist Report
	Concordance

	Laterality
	Left orbit (radiological right), extraconal, superolateral
	Left orbit, supero-internal quadrant, intra- and extraconal involvement
	❌ Incorrect (AI misclassified superolateral vs supero-internal, missed intraconal component)

	Location
	Extraconal, superolateral, lacrimal gland-related
	Both intra- and extraconal, supero-internal quadrant involvement
	❌ Incorrect anatomical localization

	Margins
	Well-circumscribed
	Ill-defined inflammatory tissue, imbibition of surrounding fat
	❌ Incorrect (AI assumed solid lesion, missed inflammation signs)

	Signal T2
	Homogeneous hyperintensity
	Not explicitly detailed, but implied inflammatory imbibition of periorbital tissues
	✅ Concordant in hyperintense appearance

	Enhancement
	Not evaluated (lack of contrast images in input)
	Contrast enhancement of lesion, periosteal rim, no abscesses
	✅ Limitation acknowledged (both cases)

	DWI Restriction
	Not assessable
	Not explicitly mentioned as restricted (inflammatory pattern dominant)
	✅ Both not evaluable

	Effect on Globe
	Mild inferomedial displacement, no infiltration
	Optic nerve stretched, no intrinsic signal alteration, globe involvement not explicitly mentioned
	✅ Concordant (no invasion)

	Effect on Extraocular Muscles
	Normal appearance, no infiltration
	Not explicitly mentioned, likely preserved
	✅ Acceptable assumption

	Orbital Walls
	Intact, no erosion
	Subperiosteal fluid rim with periosteal enhancement, no frank bone erosion
	❌ AI missed subperiosteal reaction

	Optic Nerve
	Normal appearance
	Stretched, no intrinsic alteration
	✅ Functionally concordant

	Intracranial Structures
	No abnormalities
	No intracranial progression or dural enhancement
	✅ Concordant

	Most probable diagnosis
	Pleomorphic adenoma of the lacrimal gland
	Orbital cellulitis with subperiosteal inflammatory reaction, no abscess
	❌ Wrong diagnosis (solid tumor vs inflammation)

	Differential diagnosis
	Cavernous hemangioma, lymphoproliferative lesion
	Not explicitly mentioned
	❌ AI inferred non-relevant differential



🎯 Clinical Performance Summary – Case 25
	Metric
	Score / Rating

	Primary AI error
	Misclassified lesion type (benign tumor instead of inflammatory process); wrong anatomical quadrant (superolateral vs supero-internal).

	Secondary AI errors
	Missed periosteal involvement and subperiosteal fluid rim.

	Overall Clinical Accuracy
	Low (wrong pathology, wrong location, missed inflammatory features).

	Linguistic/Structural Accuracy
	High (scientifically sound report format).



📊 Metrics Summary (LLM vs Radiologist – Case 25)
	Metric
	LLM vs Radiologist (Case 25)

	BLEU-4 Score
	0.20

	ROUGE-L Score
	0.30

	BERTScore F1
	0.54

	RadGraph F1
	0.27

	CheXbert label agreement
	0.20

	Clinical Completeness
	Low (misdiagnosis, anatomical misplacement, periosteal involvement missed)

	Diagnostic Accuracy
	Low (misleading with tumor diagnosis in cellulitis context)

	Clinical Utility
	Low (potentially dangerous misinterpretation)








