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ABSTRACT

Purpose: Among nuclear medicine examination, lung right to left shunt whole body scan is excellent for confirming right to left
shunt and has the advantage of enabling quantitative analysis. In previous overseas studies, the ROI was set according to the body
contour, but radiopharmaceuticals remaining at the injection site included in the ROI result in shunt rate errors during quantitative
analysis. Additionally, since there isn’t measurement or correction for background radioactivity, errors may occur during quantitative
analysis due to sources invisible to the naked eye around the scan room and contamination of radiopharmaceuticals around the
gamma camera. The purpose of this study is to compare the differences in shunt rate according to the method of setting the ROI
and compare the presence or absence of background radiation correction when analyzing a lung right to left shunt whole body
scan. Materials and Methods: The study subjects were 31 people who examined lung right to left shunt scan from February 2023
to March 2024, with images acquired from four gamma cameras. The original data of the lung right to left shunt whole body scan
and blank scan were set at four locations on the anterior and posterior of the body and eight locations on both lungs. WB ROl was
set as a rectangle for Model | from cranial to knees, excluding the upper extremity. Model Il was set as a rectangle from cranial to
foot, excluding the upper extremity, and Model Il included the entire body contour. A paired t test was performed to compare the
difference in shunt rate before and after background radiation correction for each model. To compare the difference in shunt rate
according to the ROI setting method, one way analysis of variance and post-hoc test (Scheffe) were performed between the models
before and after background radiation correction. Results: This is the result of analyzing the difference in shunt rate according to
with and without background radiation correction for Models I, II, and Ill. In Model I, the average and standard deviation before
background radiation correction were 4.611.3%, and after correction, it decreased by about 17% to 3.9%+1.3%. In Model Il, the
average and standard deviation before background radiation correction were 5.011.4%, and after correction, they decreased by
about 18% to 4.2£1.4%. For Model IlI, the average and standard deviation before background radiation correction were 5.941.5%,
and after correction, they decreased by about 20% to 4.911.4%. A paired t test on the shunt rate before and after correction of
background radiation for each model showed a statistically significant difference (P<0.05). The difference in shunt rate according to
the ROI setting method showed a statistically significant difference between Model | and Model Ill, and Model Il and Model Iil for the
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shunt rate before background radiation correction (P<0.05), and for the shunt rate after correction between Model I and Model
Il showed a statistically significant difference (P<0.05). Conclusion: There was a statistically significant difference in all three
models before and after correction for background count, and there was a significant difference between models depending on
the method of setting the ROI. If the test takes into account accurate dose administration and patient posture, it appears that
sufficient guidelines can be provided when performing a whole-body examination of right-left lung shunt. Setting the ROI as a
rectangle from cranial to knees (Model 1) is believed to be greatly helpful in diagnosing and differentiating right to left shunt by
measuring and correcting background radioactivity.
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4 o o] Zulztm|etof| A #of|uf 2| ALE8}-5(Low Energy High Resolution, LEHR) =& H|0] E] & o|-8-5}0] 42 & 553t

Fig. 1. (A) He's a patient with severe extravasation at the injection site, (B) He's a patient with an abnormally high shunt
rate and has radioactive uptake in the brain, kidney, thyroid and spleen.
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Fig. 2. Lung right to left shunt whole body(A) and blank scan(B) raw data were used to establish ROI in the WB(Red ROI)
and Right Lung(Green ROI), Left Lung(Blue ROI).

Fig. 3. It is a method of setting Lung ROI according to Chest CT and Lung contrast.
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rBKG = VAntBKG x PostBKG
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Shunt = 1 .
unt (%) WBcount — WB BKG x 100 Fq.2
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unt (%) WBcount . 4
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Fig. 4. The WB ROI settings for comparison analysis are as follows;
(A) Model | is ROI set from Cranial to knee

(C) Model 11 is ROI set from Cranial to Foot

(C) Model 111 is ROI set according to the Body contour

(A-1), (B-1),(C-1) Each of the models is Blank scan ROI
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Fig. 5. The graph shows Shunt rate change according to BKG correction.

The Korean Journal of Nuclear Medicine Technology 110



Lung Right to Left Shunt Whole Body scan in the Setting and Comparative Analysis of Shunt rate Differences According to Background Correction

Table 1. Shunt rate results based on the of existence of BKG correction (Number:31)

Paired-t-test Mean+SD t P-value

Model I Without BKG correction 46+13% 8.895 3.2E-10
With BKG correction 39+1.3%

Model 1T Without BKG correction 50+14% 10.056 2.0E-11
With BKG correction 42+14%

Model I11 Without BKG correction 59+1.5% 11.126 1.8E-12
With BKG correction 49+14%
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Fig. 6. An example that causes shunt rate error.
A) lateral rotatied Patient Position
B) Patients with large physical size had upper extremity outside the detector range
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