@ https://ntrs.nasa.gov/search.jsp?R=20090042620 2019-08-30T08:28:36+00:00Z

ULTRASOUND IN SPACE
MEDICINE

S. A. Dulchavsky, A.E. Sargsyan

WINFOCUS
Bologna, Italy, November 2009



'ADUM

ADVANCED DIAGNOSTIC UmzAsouno IN MICROGRAVITY

EXPERIMENT OVERVIEW ULTRASOUD IMAGERY

Quit == VOLUME . B



Research Goals

Determine accuracy of ultrasound in
novel clinical conditions

Determine optimal training
methodologies

Determine microgravity associated
changes

Develop intuitive ultrasound catalog to
enhance autonomous medical care



Ultrasound Protocols: ADUM

e Cardiac

e Abdominal
e Spleen

e Liver
e Gallbladder
e Retroperitoneal
e Kidneys
e Pancreas
e Abdominal Aorta
o IVC
e Genitourinary
e Bladder
e Prostate

e Musculoskeletal
e Rotator Cuff

e Knee, Ankle, Elbow

e Thyroid
e Dental
e Sinus
e Eye

e Peripheral Vessels

e Carotid/Jugular
e Maneuvers
e DVT R/O
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ISS Technical challenges

AMING QMM [b4 5 -0 Lk -1 MY CMS-TWIS CHAS-INSPCET

55 CDR
Sl T PR . m Em
IMING IMM 45 -ORLAN-ANY 45 T3 CHAS NS ZERCISEY

DR

B Ku-band =VIDEO B S-band =AUDIO

| ciMpeg2_12.bmp @ 200% (RGB)

Hardware assembly / set
up time

Data transmission

Video Degradation




ISS Crewmembers in Ultrasound Operations




ADUM Crew Experience

e Leroy Chiao: “ADUM was the single most
valuable piece of scientific and operational
work that came out of my expedition”
1/09/07



Focused Assessment with Sonography for
Trauma (FAST)




Example: FAST (Focused Assessment by
Sonography for Trauma)

e \Where does the fluid
go~?

e No “dependent”
locations

e \With no gravity,
weaker forces come
Into play and
determine fluid
distribution

| R S

Sargsyan AE, Hamilton DE., Jones JA,
Melton 5, Whitson PA, Knlgpatiack AW,
Martm D, Dulchavsky SA. FAST at MACH
20: clinical ultrasound aboard the

International Space Station. § Frauma 2005




5, Rowan K, Lin
D, Cunningham J, Sargsyvan AE, Hamalton D,
Dulchavsky SA. Thoracic sonography for
prneumothorax: the clinical evaluation of an
operational space medicine spin-off. Acie
Astronani 2005 hMay-Jun; 56{9-12):8
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Just in time training videos










Fracture Healing

Ultrasound image of a fracture of the 5t
metacarpal which also shows the callus
formation around the fracture. Ultrasound

image was taken 1 month after fracture.
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Dental and Sinus Infections










|| Initial Probe Positions

Shoulder

AC Joint
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MAIN MENU > DATACOLLECTION >

HEART
| Apical Parasrernal
4-Chamber Long-axis
2-Chamber
Long-axis

Right Ventrical

Inflow
Outflow

| VIEWCUECARD

Left Ventrical Subcostal Short-axis [
Short-axis 4-Chamber Mitral Valve
Long-axis Short-axis Aorta

IVC

Probe position:

Place probe in C2 position pointing towards the right shoulder with marker to 3 o'clock. Actual
position and orientation may vary among subjects.The position/orientation of the heartis also
expected to change in 0G.
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