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Uitrasound
Su rg ﬁry (hgaﬁng without cuts)

Here there is a presentation of Yoav
Medan who shares a technique that
uses MRI to find trouble spots and fo-
cused ultrasound to treat such issues as
brain lesion ,uterine fibroids ,and---.
YoavMedan: over the last 13 years, I've
been part of an exceptional team .for
taking this idea, this concept, noninva-
sive surgery, from the research lab to
routine clinical use, and this is what I'll
tell you about.

This dream is really enabled by the con-
vergence of two known technologies
one is the focused ultrasound, and the
other one is the vision-enabled magnet-
ic resonance imaging. So let's first talk
about focused ultrasound.
Imaginelhave a tissue-mimicking phan-
tom in my hand. It's made out of silicon.
I'll take you now to the acoustic lab.
You see the phantom within the aquari-
um this is a setup I put in a physics lab.
On the right-hand side, you see an ultra-
sonic emits basically an ultrasonic
beam that focuses inside the phantom.
When you hear the click, this is when
the energy starts to emit and you see a
little lesion form inside the phantom. So-
everythong around it is whole and in-
tactIt's just a lesion formed inside.So
think about, this is in your brain. We
need to reach a target inside the brain.
We can do it without harming any
tissue.

This idea of harnessing ultrasound to
treat lesions in the brain is not new at all.
The invention of the MR and really the in-
tegration of MR with focused ultra-
sound that we could get the feedback
both the anatomical and the physiologi-
cal in order to have a completely nonin-
vasive closed-loop surgical procedure.
The operating room of the future will be
an MR suite with a focused ultrasound
system.

There are a lot of disease can be treated
by this method for example one of the
neurological conditions that can be
treated with focused ultrasound are
movement disorders, like Parkinson or
essential tremor.

Now I introduce you John. He is a retired
professor of history from Virginia. He suf-
fered from essential tremor for many
years. And medication didn't help him
anymore. Many of those patients re-
fused to undergo surgery to have
people cut into their brain. But he under-
went an experimental procedure.




Physician used focused ultrasound to ablate a
point in his thalamus. Now I'll tell you how nonin-
vasive surgery looks like.

We put the patient on the MR table .we attach a
transducer, in this case, to the brain, but if it will
be a different organ, it will be a different transduc-
er attached to the patient. And the physician will
then take a regular MR scan. Then physician has
drawn all the necessary safety limits and he se-
lects a point that should be ablated. Finally he
presses button called "sonicate"-we call this in-
stance of injecting the energy "sonication”-.
There's water in between the skull and the trans-
ducer. And it does this burst of energy.it elevates
the temperature. We first need to verify that we
are on target.so the first sonication is at lower en-
ergy.it doesn't do any damage, but it elevates the
temperature by a few degrees. The temperature
was raised to 43 degree C temporarily. This
doesn't cause any damage. But the points is we
are right on target.so once the physician verifies
that the focused spot is on the target he has
chosen, then we move to perform a full-energy
ablation. And the temperature rises to like 55 to
60 degree.

If you do it for more than a second, it's enough to
basically destroy the proteins of the cells.

John is one of dozen very heroic, courageous
people who volunteered for the study.

You can see the spot in his graph. It's like 3mm in
the middle of the brain but there's no damage
outside.

He suffers from no neuro deficit. There's no recov-
ery needed, he is back to his normal life.

Refrence: www.tedmed.ir

Samaneh Toghraei
Radiology 2014
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ra-di-o-log-ic tech-nol-o-gist (ra'de-6-loj'ik tek-nol'o-jist)
the medical personnel who perform diagnostic imaging examinations
and administer radiation therapy treatments

EDUCATION

2 YEARS
Associate Degree Program

at academic institution
PASS National Certification Exam 9

4 YEARS m

Bachelor’s Degree Program + EARN

at academic institution CONTINUING EDUCATION
CREDITS EVERY 2 YEARS

k
t= 15 WHO'S TAKING MY X-RAY?

17k =7k When you're scheduled for a medical imaging
examination or radiation therapy treatment, the
person who performs your exam or delivers your
treatment is called a radiologic technologist.
Registered radiologic technologists, R.T.s, are
educated in anatomy, patient positioning,
examination techniques, equipment protocols, 5
radiation safety, radiation protection and patient care. §

330,346

WORKING R.T.s IN THE USA

g e N N
1950 ‘I_ 9 2000
The x-ray was discovered 1 7 7

by German physicist

Wilhelm Conrad Roentgen FIRST MR SCAN
on Nov. 8.

FIRST X-RAY IMAGE —1971

X-ray of Roentgen’s wife's hand FIRST CT SCAN
and wedding ring

338 145 965

r—i-—'\ X-ray procedures
% % were performed in
E B the United States.




(Siplesdh D 43yl

Strange

Appearances...

EQUIPMENT

@ = avg # of units per facility

X-Ray

units

Foreign bodies are
frequently encountered
in medical imaging and
can range from
intentionally placed
objects, such as medical
devices and surgical
hardware, to debris from
accidents and injuries
and a wide variety of
swallowed items.

—iye

MEDICAL IMAGING

nECHNOLOGY

Radiography
(X-ray) Produces image o detect bone
fractures, !.ml foreign objects and show the relationship

betw

CT scanners

|
o' ® it
Computed Tomography

(CT scan) Obtains “slices” of anatomy at different levels
of the body so physicians can view -,w,Tu.n". happening
inside organs

Radiation Therapy
Administration of targe ses of radiation to the
patient’s body to treat cancer or other diseases

Radlatlon Therapy @ Nuclear Medicine

Radiopharmaceuticals in body emit gamma rays that provide
treatment units ' :

functional information about organs, tissues and bone.

Cardiovascular-Interventional
Guides catheters, vena cava filters, stents or other tools
through the body without open surgery

Mammography
Produces images of breast tissue to diagnose and rule out

breast disease

Magnetic Resonance
(MRI) Creates detailed images of anatomy by exposing

atoms in the patient’s body to a strong magnetic field

By

Quality Management

NS AeHeCs jvf

Monitors the quality of processes and systems in the
Radiologist Assistant
3 @ Sonography
Radlologln .m"‘nmmm RTs I||Il|l"[:>:|II1>}!:”')|’\::;;|“ waves to obtain images of organs
who have obtained additional education
and certification that qualifies them to serve Bone Densitometry :
as radiologist extenders. They work under Measures bone mineral density to diagnose and rule out
the supervision of a radiologist to help QETEORONOS A

improve productivity and efficiency. " .
s (@) Medical Dosimetry
Radiation dose is calculated and generated for distribution

treatment plans, determined by the patient’s oncologist

D Sevy oré(€

772 | A LITTLE LEAD
Pb GOES A LONG WAY... BRSI ETRY

1/16 inch-thick. That's 'A‘> time: U nner than the new Contains storage

lead iPhone 6. The lead-plate walls stop radiation in its tracks. phosphors that are
sensitive to ionizing
I 1 X 58 mm radiation and are used for
Lead Sheet monitoring radiation

“ e |C ™M

exposure to R.Ts.
C > @ ) [(— )] )]—7_1 mm *

iPhone 6

THE GOLDEN RULE

As Low As Reasonably Achievable
The practice to make every reasonable
effort to minimize patient and personal
radiation exposure by adjusting time,
distance and shielding during a procedure.
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Source: Western Australian Health Department, Diagnostic Imaging Pathways; reproduced
with kind permission

http://www.imagingpathways.health.wa.gov.au/index.php/imag-
ing—pathways/paediatrics/acute—non—traumatic—abdominal—

pain#pathway.
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