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1. Primary renal cell carcinoma removed 7 years
earlier. 2. Metastatic renal cell carcinoma of the
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Diagram illustrates how a sequence of axial images
can be considered to form a vertical “stack.” By
sampling a three-dimensional stack of CT numbers
along the y-z plane, sagittal views can be generated.
Similarly, sampling in the x-z plane generates
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fundamentally different (and simpler) than the CT
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signal data are used to create an axial image), and
these two terms (reformat and reconstruction)
should not be used interchangeably.
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that used in axial evaluation of the abdomen.
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(a) Oblique maximum-intensity projection of a slab
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vasculature and orally administered gastrointestinal
contrast material. The image clearly shows vascular
stenosis (arrows) caused by a surrounding tumor,
but the tumor margins are not well seen. (b)
Oblique minimum-intensity projection (slab view)
of the same patient emphasizes the hepatic biliary
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(arrow) arising at the origin of the posterior inferior
cerebellar artery (arrowhead) from the vertebral
artery (circle). (b) On a view from the interior of
the artery, the left vertebral artery (L Vert),
posterior inferior cerebellar artery (PICA), and neck
of the aneurysm are all easily recognized, and their
relative locations are readily appreciated.
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(a) Frontal volume-rendered image of a patient with
horseshoe kidney who was scheduled to undergo
surgery for a mass in the right posterior-inferior
aspect of the fused kidney (arrowheads). The aorta
is readily apparent (arrow). (b) Another view is
somewhat closer and more superior than the view
seen in a, and the kidney tissue has been rendered
slightly more transparent. The unusual vasculature
pattern in this case is readily apparent, with two
upper pole arteries (open arrows) and two lower
pole arteries (arrowheads) originating below the
inferior mesenteric artery (solid arrow).
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3.8

(@) Volume-rendered image for which the color
map function was adjusted to help enhance the
visibility of the tumors (arrows) on the cortex of the
kidney. The kidney is shown as orange, the renal
lesions are reddish, and the bones are white.
Observing this case in motion (rotating right to left)
helped the viewer appreciate the depth and
interconnections of the anatomic structures. (b) An
alternate frame of the movie loop from this case
demonstrates the renal artery structure.
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Orthographic volume rendering of the airways.
Volume-rendered image of a patient with tracheal
stenosis (arrow) includes the airway from the
hypopharynx to just above the carina. The image is
not distorted by proximity or angle of the viewpoint
and provides an “external” view of anatomic
relationships. Segmentation of the airways was
achieved by assigning a spike in opacity at the
interface between air and soft-tissue attenuation.
Overlying lung tissue was removed with region-of-
interest editing to avoid obscuring the trachea.
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Perspective volume rendering of the airways. Axial
(top right), coronal (bottom left), and sagittal
(bottom right) chest CT scans show a left hilar
mass, which is positioned between vascular
structures.

Virtual bronchoscopy (immersive rendering with a
point of view within the tracheobronchial tree) (top
left) was used to guide subsequent transbronchial
biopsy, allowing six biopsy passes between central
vascular structures without significant bleeding.
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): Region-of-interest  editing. (a) Three-
dimensional volume-rendered image (posterior
view) from chest CT performed in a trauma patient
with a fracture of T10. A region including a portion
of the left ribs is defined manually (green area). (b)
The selected region is then removed from the
image. (c¢) Rib removal allows visualization of the
fracture on a lateral projection without interference
from overlying ribs.
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Use of an opacity threshold for segmentation, as
shown on a full field of view 3D volume-rendered
image of the chest and abdomen. (a) A low opacity
threshold allows the skin to obscure the abdominal
contents. A vertical row of shirt buttons is seen in
the midline. (b—d) Progressively increasing the
opacity threshold excludes first low-opacity soft
tissues (skin, fat) (b) then high-opacity soft tissues
(muscle, bowel wall) (c) while contrast- enhanced
organs and vessels remain (d). (e) Eventually only
the most opaque objects (bone, calcium, excreted
contrast material) remain.
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6.1

axial CT cuts are showing mass infiltrating both
pyriform sinuses, post cricoid region (A) and
posterior pharyngeal wall(B).

119

6.2

(A & B)sagittal reformatted CT images reveal no
infiltration of the pre-epiglottic space. The lower
limit of the mass is noted opposite D2 vertebral
body. (C)Coronal CT image is showing clear
paraglottic space bilaterally.

120

6.3

(A& B): coronal CT cuts are showing bilateral
deep cervical lymph node enlargement.
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6.4

Virtual laryngoscopy images reveals obliteration of
both pyriform fosse (A) with encroachment on the
posterior wall of the larynx (B) yet mucosal surface
irregularity couldn’t be evaluated.
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6.5

(A)routine axial CT reveals mass at the left
pyriform fossa and, (B) CT done with modified
valsalva maneuver is showing the mass arising
from its lateral wall .
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axial CT images are showing the mass extending to
the post cricoid region (A) and posterior pharyngeal
wall (B).
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(A) sagittal CT image reveals no infiltration of the
pre-epiglottic space. Also lower limit of the mass is
noted opposite D1 vertebral body. (B) Axial CT
image is showing clear paraglottic space bilaterally.
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(A & B) Coronal and axial CT images showing
bilateral deep cervical lymph node more than 10
mm on the left.
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6.9

Virtual laryngeoscopy images reveal obliteration of
left pyriform fossa with clear right pyriform fossa
(A) and encroachment on the posterior wall of the
larynx (B) with mucosal surface irregularity noted.
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(A & B): CT axial cuts are showing mass at the left
pyriform fossa.
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(A) coronal reformatted image reveals infiltration
of the left paraglottic space. (B) Sagittal
reformatted image reveals clear pre-epiglottic space
with the lower limit of the mass is noted opposite
D1 vertebral body.
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6.12

Bilateral deep cervical lymph node enlargement is
noted in the coronal image (A) at left side and in
the sagittal image (B) at the right side.
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Virtual laryngoscopy cranio-caudal image (A) is
showing mucosal surface irregularity with free
vocal cords noted in caudo-cranial image (B).
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axial CT cuts showing the mass arising from left
pyriform sinus (A) extending to the post cricoid
region (B) and the posterior pharyngeal wall (C).
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6.15

sagittal reformatted image reveals the lower limit of
the mass opposite D1/D2.
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