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Original Report
Generate

Age : 70Y

MDCT SCAN OF ABDOMEN Multislice helical axial sections &
multiplanar reformatted images of Abdomen were
studiedbefore & after administration of intravenous
contrast media. Oral contrast was not given.Distended thick
walled Appendix is seen posteromedial to the caecum in
the right iliacfossa (13mm maximal diameter; 7cm length).
No fecolith is seen. Severe oedema is seen inthe
periappendiceal fat planes. No extraluminal air pocket or
fluid collection is seen.A calculus is seen in the distal right
ureter close to the distended appendix (size 6mm;located
about 8cm proximal to the uretero-vesical junction) with
periureteral oedema.Distally, the right ureter shows normal
caliber.Both Kidneys are in normal location and are normal
in size with normal parenchymalthickness. Normal
parenchymal contrast enhancement and excretion are
seen. Perirenalspace is normal.Minimal calyceal dilatation
is seen in the right kidney. No calyceal calculus is
seen.Proximal and mid segments of the right ureter are
mildly dilated.No calyceal dilatation is seen in the left
kidney. Small calculus (4mm) is seen in the lowercalyx. Left

nratoer chnwe narmal calihor thraucghaut ite canrce Nn

Age : 70Y MDCT SCAN OF ABDOMEN Multislice helical axial sections &
multiplanar reformatted images of Abdomen were studiedbefore & after
administration of intravenous contrast media. Oral contrast was not
given.

Distended thick walled Appendix is seen posteromedial to the caecum
in the right iliacfossa (13mm maximal diameter; 7cm length)

No fecolith is seen }
Severe oedema is seen inthe periappendiceal fat planes.
No extraluminal air pocket or flui@llection isseen &

A calculus is seen in the distal right ureter close to the distended
appendix (size 6mm;located about 8cm proximal to the uretero-vesical
junction) with periureteral oedema

.Distally, the right ureter shows normal caliber.Both Kidneys are in normal

location and are normal in size with normal parenchymalthickness.
Normal parenchymal contrast enhancement and excretion are seen.
Perirenalspace is normal.Minimal calyceal dilatation is seen in the right
kidney. No calyceal calculus is seen.Proximal and mid segments of the
right ureter are mildly dilated.No calyceal dilatation is seen in the left
shows normal caliber throughout its course. No calculus is seen.Urinary
bladder is empty.Prostate is mildly enlarged (volume 28cc). Seminal
vesicles are normal.

Small amount of intraperitoneal free fluid is seen in the perisplenic
region and the iliacfossae on both sides

.Diffuse mesenteric oedema is seen. No significant mesenteric lymph
nodal enlargement isseen. Mesenteric blood vessels are normal.Stomach

is collapsed. All parts of the Duodenum are normal. Jejunal loops show

Synoptic Report Generation

RDES26_Acute Appendicitis

Value-RDE195.2_nonruptured

Source Text-Acute Appendicitis.Distended, thick walled Appendix located

posteromedial to the caecum in theright iliac fossa

Value-13.0

Source Text-Distended thick walled Appendix is seen posteromedial to the

caecum in the right iliacfossa (13mm maximal diameter; 7cm length)

Value-RDE197.1_present

Source Text-Severe oedema is seen inthe periappendiceal fat planes.

Value-RDE198.2_absent

Source Text-No extraluminal air pocket or fluid collection is seen
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Recommend a 10 minutes MRI protocol as list of contrasts.

A 10-minute MRI protocol for this patient might include the following sequences:

1. Axial T2-weighted (T2W) fast spin-echo (FSE) or turbo spin-echo (TSE): This is a key sequence to detect any abnormalities in the brain parenchyma and offers good
contrast between gray and white matter.

2. Axial T2 fluid-attenuated inversion recovery (FLAIR): The FLAIR sequence aids in detecting demyelinating or inflammatory lesions, small ischemic areas, or high
signal intensity areas that may be missed in a T2W sequence.

3. Axial T1-weighted (T1W) spin-echo (SE): This sequence captures the detailed anatomy of the brain and can detect potential lesions associated with the patient's
symptoms. As the requested protocol is limited to 10 minutes, it may not be feasible to include contrast administration.

4. DWI (Diffusion-weighted imaging): This sequence can provide information about early ischemic events, as well as other lesions with restricted diffusion (such as
abscesses, tumors).

5. ADC (Apparent Diffusion Coefficient) map: The ADC map should be included when acquiring DWI sequences to help differentiate true restricted diffusion from T2
shine-through.

adAjojoud ouu| Ajues ygQ

Provide scan parameters for a MPRage for this usecase. Output as JSON.

Json
{ "sequence_name": "MP-RAGE",
“sequence_type": "3D T1-weighted",
“image_orientation": "sagittal",
“repetition_time_ms": 1900,
"echo_time_ms": 2.48,
“inversion_time_ms": 900,
“flip_angle_degrees": 9,
“resolution": { "pixel_spacing_xy_mm": [0.977, 0.977],
"slice_thickness_mm": 1.0 },
"matrix_size": { "frequency_encoding_direction": 256, "phase_encoding_direction": 256, "partition_encoding_direction": 176 },
"acceleration_factor": 1,
"sequence_duration_min": "Approximately 5 minutes (depending on desired resolution and field of view),,

1 S A N
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Brain MR MR Aneurysm

— *  Brain MR
& = Detection and quantification of volumetric changes in the brain for morphometry analysis/ HIX IAFIERS W R IEEIS
< =8y

P SRE)

= e  Shoulder MR
Shoulder MR Automated assessment of the rotator cuff/ /GG BT R AIAIE T EE BT
e  Chest CT

Assist in evaluating the Lung, heart ,aorta and spine in chest CT/ZEZFFATCTHWHS. 1LE. Eak. BIEEZ0HE
*  Chest CT Rib Fracture Detection
Detection and provide location of rib fractures/ZFCT AT E EH e R E
*  Chest X-ray
Localization and characterization of findings on upright chest posterior anterior images/ZZFX-ray FTE550% (L171ERZ.
PR BEFRR. S) EZROHT
*  Chest X-ray Bone Fracture Detection
Highlight visible rib and clavicle fractures/ZFX-rayfIIE. HiE-EHTISHHIEET

Chest Xray- Chest Xray-

Chest Xray Fractures Line/Tube * Chest X-ray Lines & Tubes
“ Automated assessment the positioning of central venous catheters and tubes/ BIEE( TG B F 92 FE mp FHNEN IR
iy —— * Prostate MR
L s Automated segmentation of the prostate gland and lesions for biopsy planning/ GiZIRECEFE A TE IS, BI75171ER
MR/CT Liver ﬁﬂézﬁf
* Organs RT

High-quality contouring of target lesions and organs at risk/ Bz EG T REE B FE/E5 4B
o MR Aneurysm

Automatic detection of potential aneurysm/ZEE IS
o CT Pulmonary Embolism

Automated detection of the mass filling defects on CTPA images/ fFEZEE 7 iR E(T
o MR/CT Liver

Automated assessment and segmentation of focal liver lesions on CT and MR images/fHEZZIRAFIAT. [R&IEIFIERI T
B HRENT

Organs RT
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BraTS21 MRI 5004 Brain Tumor Segmentation
LTS CcT 131 Liver Tumor Segmentation
MSD CT+MRI 2627 Medical Segmentation Decathlon
CAS2023 MRI 150 Intracranial Vessel Segmentation
RibFrac2020 CT 500 Rib Fracture Detection and Classification

% ib 'rac 2020 Medical Segmentation ‘Decathlon

Generalisable 3D Semantic Segmentation
ib "racture Detection
and Classification Challenge

Paper. Data » Participate Results ¥

Cerebral artery segmentation Challenge (CAS) 2023
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Without Pre-train

With Pre-train
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Comparison

Training epochs:

4500 iterations

4 )
50 data
\- /
4 ™)
. . h Manual labeling
Annotation time: 16 hours 4 hours labor reduced
. y,
4 ™)

2200 iterations

Energy cost saved

\_
(
Performance:

G

Dice=0.899

Dice=0.931

y

\

Performance
Improved

J

7

\

<Advanced Diagnose & Therapy >
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Transformer e.2. Flamingo, Mini er . e.g.CLIP, VilBert, LXMBert, BLIP...
VIT CLIP » g. Fl mingo, |V| WGF,,ZVLB t, BLIP2 (M mﬁ@ e
- B ol griRE i
EIR BRER1 BRER2 BRER1 BRER2
Flamingo-80B 22.04 ALIGN 1.8B + LTIP 312M[E3ZXF, 1536 TPUV4 * 15K M3W 185M B F AT 27M SRS AT
BLIP-2 ViTOg FlanT5XL 23.01 129M B /AR 129ME| R XXARS N/A
LLaVA — V1 23.04 595k EHEIIARS 156k BUESIAXT
MiniGPT — V1 23.04 SMEHESIARS, 4*A100-80G * 10/)\BF 3500EHEIAXY, 1*A100 7354
VisualGLM — 6B 23.04 30M BEXIART () +300M BRI AR (=) A<BBff
Qwen — V123.08 23.05 1.5M BUESIASS 69MEIRSIARS 350K BHE I AXT
InternLM 23.08 1.1B BIEXATT + 67.7BM A + 10BX A 2.6 MBG I ARS 260kEG AT
LLaVA —v1.5 23.09 LCS 558k EURARS, 8*A100*6/\Hf 665kEIESIATT, 8*A100*20/\GTF
GPT -4V 23.09 BBt
MiniGPT — v2 23.10 38M BEUE XX ARS 3. 2MEHESIAXS 38M EGIIARS
Gemini 1.5 24.02 A<BBH

ChatGLM v, Qwen

Computed Tomography 18
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[From MIMIC-CXR]

(1) A mass is present in the
superior segment of the left
lower lobe and therefore
malignancy must be considered.
(2) Elsewhere, the left lung

Supporl Devlees
[e] ™7 (]

Bone Mediatinum Enlarged
o Cardiomediastinum

Thickening

Pleural Heart

Cardiomegaly

appears clear. (3) There is no
effusion. (4) Calcified pleural Lulng
plaque is present in the right I [ I |
mid zone. (5) The right lung Pneumonia ‘ I Consolidation I | Atelectasis l I Infiltration ] | Emphysema l
appears clear.
| Nodule I Opacity I I Edema I l Leison ‘ I Mass l | Fibrosis I
S S
rd rd
— < A3
ZRERER iEtE R LRSI R
EFEGHERENS RERALE, FHRRNEFEGEIREMRRYN, EAFMRTRE, I"Eﬁtﬂiw\ S, R
S, | 1/, > N 2| /
BERHERSZHTR I B SPRBISHGIE S KRB EIZ I, ZIRNEE T RER/ M I4RE
AIMERE,
CLIP in medical imaging: A comprehensive survey
Zihao Zhao*!, Yuxiao Liu*!, Han Wu*', Yonghao Li*, Sheng Wang*®¢, Lin Teng®, Disheng Liu®, Zhiming Cui*, Qian Wang®,
Dinggang Shen®<*
“School of Bi ical Engi ing, Sh haiTech University, Shanghai, China.
b School of Bi dical Engineering, Sh hai Jiao Tong University, Shanghai, China.
“Department of Research and Development, Shanghai United Imaging Intelligence Co., Ltd., Shanghai, China. 19

4Shanghai Clinical Research and Trial Center, Shanghai, China
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Image Encoder

[1]

Global Representation Learning |

[2]

Extract entities from text

d Representation Learning

S o
BN —_
| L 1
1, Image regions and

—  Word-based
words similarity matrix CLTTI attentioned weighted
image representations
| . = ° o
Reshape image features - > H = > > eerm
Projectto 1 4 Localized
multimodal (| contrastive
Aggregate word features semantic space v loss
Text Encoder S )
e==2)
oo

Word representation

| pulmona J

1[=D
Global image |
representation |

Small, nodular opacity in the
right upper lobe
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Sampling a batch of reports

—

Embedding extraction
Encoder

Global
contrastive
loss

A
1
1
|
|
|
|
|
|
|
v
-
|
Global text :
|

GLoRIA / Shih-Cheng Huang,

Main Framework

Medical images w/ labels

|

|

i
|
: ILung Lesion I ILungOpacitv | :
---------------- T o

vy |V | . (V0

Semantic
o1 | 0a aor oo | 02 ™

Matching Loss
. Predictec
: :) imitarit:

ixs atrix §

.2 3emantid

simitarit
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Image
Encoder

Embedding extraction

i
| -
— . .
L= qu
El

Sampling a batch of images

MedCLIP: Contrastive Learning from Unpaired Medical Images and Text / Zifeng Wang

3] O00opo-o

A 4 A 4

I Contrastive Head

| | ceHea

Visual
Encoder

]
E Fusion Module
&

f

Contrastive Loss + CE Loss

ooopgo-O (

Report Filter

)

Entity Descriptionss

i

Pneumonia is an condition of the lung =+

Final Report

Pneumothorax is an abnormal collection of air =+
Opacity is defined as an area of hazy opacification “*«
Fracture is a break of bone especially in rib bone -

Text Encoder

Chest 1 view, 8/21/2011

History: 50 years male Comparison: None
Impression: Increased right lower lobe opacity, concerning
for infection. No evidence of pneumothorax.

MedKLIP: Medical Knowledge Enhanced Language-lmage Pre-Training / Chaoyi Wu, Xlaoman Zhang,Ya Zhang,Yanfeng Wang, W(S'Sd li Xie Healthineers, 2024

| Report Filter

Report
| v
| TextFilter |
| ¥
Entity Position Exist
| Opacity Right lower lobe TRUE
Pneumothorax Unspecified FALSE

I + Negative Locations
I It is located at [location]

Text Encoder |
| Location Embeddings 0/1 Labels

for Contrastive for CE

20
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Self training+MJ4REZ%

Med-Gemini

A+ S miSes

SoTA on MedQA (USMLE)

90

) 3 8

MedQA (USMLE) Accuracy (%)

o
o

Note: re-labelling with expert
clinicians suggests 7.4% of the

’*’M;zemini

Med-PalM 2.~ GpT-4

questions in the dataset have 911
quality issues or ambiguous 86.5 ,/’ 90.2
ground truth
Med-PaLM /
67.2 ?
!
H
» GPT-3.5
60.2
BioLinkBERT
1 .« DRAGON
s 475
Mar 22 Oct 22 Dec 22 May 23 Nov 23 Mar 24
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Prompt

You are a helpful medical video assistant.

Task:

Assess whether Critical View of Safety (CVS) is fully achieved in the provided cholecystectomy video.

The Critical View of Safety (CVS) is fully achieved if the following three criteria are met:

o C1: Clear view of 2 tubular structures connected to the gallbladder.

o C2:Acarefully dissected hepatocystic triangle presenting an unimpeded view of only the 2 cystic structures and
e the cystic plate.

e C3:The lower third of the gallbladder is dissected off the cystic plate.

Instructions:
1. Watch the video carefully, and answer which of the Critical View of Safety (CVS) criteria are met.
2. Output Format:
e CVSAssessment:
o C1-achieved / partially achieved / not achieved (Optional explanation)
o C2-achieved / partially achieved / not achieved (Optional explanation)
o C3-achieved/ partially achieved / not achieved (Optional explanation)

Response

CVS Assessment:
C1 - partially achieved: Two tubular structures are visible but the view is not entirely clear due to some bleeding obscuring the area.

C2 - not achieved: The hepatocystic triangle is not clearly dissected, and there is not an unimpeded view of only the two cystic structures and the cystic

plate.
C3 - not achieved: The lower third of the gallbladder is not dissected off the cystic plate.

N

Hell i i
for a patient of mine. The formal radiology report is stil
pending and | wouldlike some help to understand the x-ray.
Please wite a radiology report for me:

FINDINGS: The heart s at the upper limits of normal size. The

The lungs appear clear. There are no pleural effusions or

the lower thoracic spine. IMPRESSIO!
\ disease.

‘®

J

What evidence do you see for degenerative changes? J ®

spine. This can be seen by the sight narrowing of the

intervertebral disc spaces and the presence of smal

‘osteophytes (bone spurs) along the anterior margins of the
{_vertebral bodes.

®

SIEMENS .-
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Generate synthetic
:‘;liihlcall: I;nagcs with ESEHeEIR/EHES
i | MR, OCT, PET-CT, ZZ8fhE/as

Enhance diagnostics and evaluate differer
g techniques generating realistic
tic medical images based on text

EBERERE (layman translation)
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BlIfR

AASHSIE SRR TIRSEE
BodyGPS - BEIRAIFERREFAIEELESE
BEFIRE, £ RIS EERIBE S ERIISE,

PATIENT: First name,| lasl Name
DOB: 1/1/1950 Age:

1D: 1234567

EXAM DATE: 1/1/2020

MRI Brain
Date of service: 11/24/2020
Indication: Evaluation

Comparison: None available.

Technique: Utilizing a 1.5T MR scanner, an MRI of the brain was performed without intravenous contrast
using multiple sequences in multiple planes.

Findings:

The ventricles, cisterns and sulci are normal for the patient's age. There is no midiine shift. There is no
extra-axial fluid collection. There is no evidence of acute intracranial hemorrhage.

There is no evidence of restricted diffusion to suggest acute infarct. The white matter is within normal
limits.

The basal ganglia and thalami are unremarkable. The brainstem and cerebellum are within normal limits.
The sellar and paraseller regions are unremarkable.

Partially imaged retention cysts or polyps in the inferior left maxillary sinus. The remaining visualized
paranasal sinuses are clear. The mastoid air cells are clear. The orbits are unremarkable.

The bony calvarium is unremarkable. The soft tissues of the scalp are unremarkable. - - Body GPS
a0 = =

Impression:
Partially imaged retention cysts or polyps in the left maxillary sinus. No evidence of acute sinus disease

No evidence of acute intracranial hemorrhage, midline shift or mass effect. No evidence of acute infarct.

Electronically Signed: Firstname, Last Name
Diplomate, American Board of Radiology
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