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ABSTRACT

Introduction : Ultrasound examination (USG) is a modality that is real time, fast, has high resolution,
and is dynamic, but ultrasound has shortcomings in displaying the anatomical context presented by CT
and MRI, therefore fusion imaging connects several imaging modalities (hybrid imaging) between real
time ultrasound, CT and MRI which are useful in providing anatomical information that help each other,
besides that it can also be used for biopsy.Case lllustration: In real time ultrasound imaging, the author
uses the Phillips brand ultrasound modality with a premium class Epig 5 type which is equipped with
Percunav imaging software and prepared equipment such as a transmitter, patient tracker, Ultrasound
tracker (sensor bracket) and the probe used is Convex 5-1 .Discussion: We can see the focal nodule
contour in real time with hybrid imaging, and we can compare the diameter of the lesion between the two
modalities. In addition, with realtime ultrasound, we can see metastases by looking at vascularization
using Doppler.Conclusion: In this 4.0 era, fusion imaging (hybrid imaging) plays a very important role in
diagnosis, staging and follow-up during treatment. Fusion imaging allows good control during the review
of liver lesions so that no re-exposure to radiation is used.
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Introduction tumor treatment strategies. The techniques used
Conventional  cross-sectional  imaging have different working principles, so they
techniques [ultrasound, computed tomography complement each  other in  providing
(CT), magnetic resonance (MR). It has an information. The combination of the two
important role in noninvasive diagnosis, and in imaging techniques developed in recent years is
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called fusion imaging. The combination of
anatomical imaging techniques (USG with CT
or MR imaging), as well as linking between
anatomic (CT or MR imaging) and molecular
imaging (SPECT or PET) modalities are
currently used in clinical practice.

Ultrasound examination (USG) is a modality
that is real time, fast and has high resolution, and
is dynamic, but ultrasonography has
shortcomings in displaying the anatomical
context presented by MRI/CT. Therefore, in the
industrial revolution 4.0, fusion imaging
technology was developed. The benefits of
fusion imaging are based on the ability to
display together various imaging modalities that
help provide the best results for patients.

Research methods

The patient had previously had ultrasound,
but due to the limitations of ultrasound, which
made it difficult to evaluate the whole liver and
difficult to penetrate obese patients, the picture
of the nodules was less contrasting. Then the
patient is subjected to a CT/MRI examination,
because to see the nodules or clearly use
CT/MRI, while interventional treatment is easier
to do using Ultrasonography, besides that the
increase in radiation exposure can be minimized,
thus this fusion imaging is carried out by
combining the advantages of imaging techniques
that are different.

In real time ultrasound imaging, the author
uses the Phillips brand ultrasound modality with
the premium class Epig 5 type which is
equipped with Percunav imaging software and
prepared equipment such as Transmitter, patient
tracker, Ultrasound tracker (sensor bracket) and
the probe used is Convex 5-1.

The steps taken for this fusion examination
(1) the volume of CT/MRI data must be
archived in DICOM format (2) the thickness of
the slices must be 3mm (3) CT or MRI data is
transferred to the Ultrasound machine (4) the
magnetic sensor mounted on the probe must
properly installed to detect changes in the
location, direction and rotation of the probe.

Then we combine the images or hybrid
imaging by:

1. Connect ultrasound tracker and patient tracker

N

. Place the patient tracker not snugly against the
bone

. Send patient data to ultrasound

. Position the patient and match the target

. Choose Percunav

. Select CT/MRI/PET

. Select the patient's CT/MRI/Pet image

. And choose fusion

coO~NO O1lh W

Results and Discussion

After performing a hybrid imaging (fusion
imaging) examination on HCC patients, it was
found that by using fusion imaging we are able
to see a nodule in real time with ultrasound
combined with other modalities such as
CT/MRI/PET.

Diagnosis can be made quickly. With hybrid

imaging we can see a target or mass on a
CT/MRI/PET image moving simultaneously. So
the sonographer can also work with the
oncologist to perform a biopsy.
Focal nodules can be seen in real-time contours
with hybrid imaging, and can compare the
diameter of the lesion between the two
modalities. In addition, with realtime ultrasound,
we can see metastases by looking at
vascularization using Doppler.

That means that in subsequent treatment we
can see metastatic changes in masses or lesions
that have been treated using fusion imaging
alone. As well as doing a real-time biopsy with
the right target because the CT/MRI image will
move in realtime and simultaneously on
ultrasound.

Conclusion

Fusion imaging (hybrid imaging) is able to
help establish the diagnosis quickly because it
combines the advantages of all modalities,
assisting in biopsy. The fused CT/MR images
show the same plane and move synchronously.
So in this 4.0 era, fusion imaging (hybrid
imaging) plays an important role in both
diagnosis, staging and follow-up during
treatment. Fusion imaging allows good control
during the review of liver lesions so that no re-
exposure to radiation is used.
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