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Truncation Artifact Presenting as Cropped Projections and
Wedge Defect in Sinogram During Single-Photon Emission
Computed Tomography
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Abstract

Truncation artifact during single-photon emission computed tomography occurs when some part of body, such as left ventricle in myocardial
perfusion imaging, lies outside the field-of-view during image acquisition. Improper adjustment of axis of rotation of detectors regarding the
patient on the scanning table is the main cause. Large or slim patient body habitus is reported as source of this artifact. However, there may be
other sources including that in our case, in which the artifact was present in prone position but not in supine imaging. The appearance was one-
sided incremental cropping of projections of one of detectors and a wedge-shaped or triangular defect in the corresponding sinogram. This finding
may suggest a possible mechanical instability of the gantry during motion over the patient’s left side in prone imaging.
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Oz

Tek foton emisyonlu bilgisayarli tomografi sirasinda trunkasyon artefakti, miyokard perfiizyon gérintilemesinde sol ventrikil gibi viicudun bir
bolumunin gorintd alimi sirasinda goris alaninin disinda kalmasi durumunda ortaya ¢ikar. Tarama masasinda hastaya gore dedektérlerin dontis
ekseninin yanlis ayarlanmasi ana nedendir. Bu artefaktin kaynagi olarak hastanin viicut yapisinin blyik veya ince olmasi bildirilmektedir. Ancak,
bizim olgumuzda oldugu gibi, artefaktin ylzistl pozisyonda mevcut oldugu ancak sirtusti goriintllemede mevcut olmadigi baska kaynaklar da
olabilir. Goriintim, dedektdrlerden birinin projeksiyonlarinin tek tarafli artimli kirpilmasi ve ilgili sinogramda kama seklinde veya ticgen bir defektti.
Bu bulgu, ylzistl gorintilemede hastanin sol tarafi Uzerinde hareket ederken gantrinin olasi bir mekanik instabilitesini dustindirebilir.
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Figure 1. A 50-year-old man presented for myocardial perfusion single-photon emission computed tomography imaging. Scans are conducted during
the stress and rest phases using a dual-headed gamma camera (Siemens Symbia T series) configured at a 90° angle. For resolving the diaphragmatic
attenuation effect, prone imaging is performed. On prone imaging, left margin of projections 9 to 16 in the cinematic raw images, which include 32
projections in total and 16 projections for each detector, seems to be cropped incrementally in width.
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Figure 2. Inspecting the related sinograms, a wedge-shaped or triangular zone of absent activity was observed in the left margin of the sinogram
of prone stress phase, (as shown by arrow in A) affecting several successive projections. The width of the defect is gradually increasing projection-
by-projection until the end of the acquisition arc of detector 1, and, thereafter, abrupt resumption is seen at the beginning of the acquisition arc of
detector 2. The tip of the triangular defect does not reach the sinusoidal band of left ventricle (LV) in the sinogram. Fortunately, the liver was resected,
and LV remained unaffected. The sinogram of the rest phase is intact, (B). The tomographic slices (C) reconstructed from the horizontal long-axis of
the prone and rest phases, using the iterative maximum likelihood expectation maximization method, from this projection dataset were free from this
artifact. In rest and stress images performed in the supine position, no similar defect was observed in the sinogram and corresponding tomographic
slices. The same finding was observed in other patients’ scans, mostly was acquired in prone position, and rarely in supine position (the latter in
heavy patients). All routine quality control tests, including the center of rotation test, were acceptable. Truncation artifacts are one of several artifacts
affecting single photon emission computed tomography imaging. When the LV is truncated, perfusion defects can occur. In rotating or cinematic
images, this problem is easily recognizable, where in some successive projections, LV is abutting the border of projection or being cut. The solution to
this problem is easy. When it is noticed, the operator should reposition the axis of rotation of the gantry (detector heads) to the longitudinal or z-axis
of the patient. Another source may be encountered when imaging is performed using the option of auto-body contouring. In patients with small body
size, some interference occurs between the two detectors because each detector tries to approach the patient. Using bags of saline or covering the
patient with folded blankets may rectify this problem; otherwise, another orbit (circular or elliptical) should be applied (1,2,3,4,5). In our case, none
of the above sources was the culprit for this artifact. As mentioned, it arises mostly in prone imaging, where the detectors are positioned below the
scanning table and disappears when imaging is done in the supine position. In the prone patient position, detectors are rotating around the patient
while ascending above the scanning table. One plausible explanation is that because of mechanical instability, the lower positioned detector bears the
weight of another detector and thus prevents proper positioning. This is responsible for the graded or incremental truncation of projections, creating
a wedge-shaped appearance. The problem remained unresolved after repeated examination by the service engineers accredited by the vendor. This
problem can be of interest to engineers and technicians. Fortunately, in this case, the heart was not affected, and the need for repeating or discarding
the prone imaging was obviated.
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