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ABSTRACT

Fetal cardiomegaly is an early sign of hemoglobin Bart’s disease, which is the most
dangerous thalassemia found in Thailand. Therefore, detection of cardiomegaly in the
first trimester is very important. To diagnosis cardiomegaly, the cardiothoracic ratio, or
CT ratio, computed from cardiac diameter (Cd) divided by thoracic diameter (Td) is
used. However, visual detection of the Cd and Td are difficult due to small fetal heart
size and low signal-to-noise ratio of ultrasound image. As a result, our research work
intended to develop a fully automatic technique to measure Cd and Td. We used Horn-
Schunck’s optical flow algorithm to extract a heart that had higher motion energy than
other organs in that area and selected proper frames in end-diastolic or end-systolic
stages. After that ribs positions were determined by adaptive thresholding method for
Td measurement and the region of interest (ROI) that covered a whole heart area was
located. Then the patch-based possibilistic c-means was introduced to extract the heart
structure in the ROI of the selected frames. After that the interventricular septum line
(IVS) was determined. The cardiac size on each heart structure was measured based on
the IVS. The biggest cardiac size was assigned as a Cd and used it for the CT ratio

calculation.

The accuracy of cardiomegaly diagnosis by our proposed method compared with expert
number 1 was 58.58% from 99 videos. While, the accuracy was 56% from 75 videos
comparing with expert number 2. The two experts diagnosed cardiomegaly 13.33%

difference.

When we improved Cd and Td values by adding up with the computed correction
factors, 29 and 18 pixels or 0.403 and 0.250 inches, respectively, the accuracy of

cardiomegaly diagnosis become 71.72% when compared with the first expert from 99



videos. However, the accuracy of our proposed method should be improved in the

future and many weaknesses in the algorithm need further investigation and correction.



