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Objectives

Describe the conventions of dorsal/ventral and left/right orientation
used in cross-sectional radiographic imaging.
Derive rules and develop mental strategies to transform
solid-structure anatomical knowledge to cross-sectional
radiographic appearance.
Apply these rules and mental strategies in order to predict/
recognize the appearance and location of musculoskeletal
and visceral structures in cross-sectional radiographic
images through the thorax.
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One of the most critical applications for gross anatomy is the interpretation of
radiographic images. In this chapter, we will describe strategies for orientation and
identification of specific structures using both plain film radiographs and cross-sectional
CT scans through the thorax.

General principles for approaching radiographic images:
1.

Cross-sectional radiographs are presented using a standard convention as
described below. This convention can be used to establish orientation and set
expectations about where structures will be located in the section.
Figure 7.1 reminds you of the standard convention that has been adopted for the
presentation of cross-sectional images. Images are viewed as if you were standing at
the foot of the patient’s bed and looking towards the head. In this orientation, the top
of the image is anterior (ventral), and the bottom of the image is posterior (dorsal).
The left side of the image corresponds to the patient’s right side, and the right side of
the image corresponds to the patient’s left side.

Figure 7.1 Orientation For Imaging
2. The presence of large, easily identifiable structures like the lungs, liver, or bladder
may be used to establish which body region (thorax, abdomen, or pelvis) the image
belongs to. For example, in any cross-section through the thorax, the lungs will occupy
the lateral compartments. Sections through the abdomen will be identifiable by the
presence of the liver, spleen, kidneys, or coils of intestine. Sections through the pelvis will
be identifiable by the presence of the bladder or genital structures in the midline.
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3. Anatomical relationships and other clues may be used to determine the approximate
level of the image within a given region. With approximate level established, your
knowledge of anatomy can be used to set expectations about what structures
should be present at that level. Knowledge of structural features and anatomical
relationships can be used to identify specific structures.

General approach to the thorax:
The notes below review some important concepts and anatomical relationships that can
be used to determine the approximate level of a cross-sectional radiograph through 		
the thorax.
1.

In any cross-section through the thorax, the lungs will occupy the lateral
compartments.

2. The contents of the central or mediastinal space will differ according to the
level at which the section is taken. The transverse thoracic plane is easy to
identify and can be used to localize a cross-section through the thorax to
either the superior or inferior mediastinum. The transverse thoracic plane was
described in the Thorax chapter. It is a horizontal plane that passes through
the sternal angle and the T4 intervertebral disc. It marks the boundary between
the superior mediastinum and the inferior mediastinum.
3. A number of important transitions take place at the transverse thoracic plane
as shown in Figure 7.2. At this level, the second rib articulates with the sternum, the
fibrous pericardium blends with the adventitia (outer layer of connective tissue) of
the superior vena cava (SVC) and ascending aorta, the azygos vein empties into the
SVC, the aortic arch begins and ends, the pulmonary trunk divides into right and left
pulmonary arteries, and the trachea divides into right and left 1° bronchi.

4. If the cross-section is above the transverse thoracic plane (i.e. through the superior
mediastinum), the trachea will be present in the central midline.
5. If the cross-section is below the transverse thoracic plane (i.e. through the inferior
mediastinum), the respiratory tree will be represented by right and left primary
bronchi, or more distal segments of the respiratory tree.
trachea
manubrium

Rib 2

Superior mediastinum

SVC aortic arch

T4
Transverse
thoracic
plane

azygos
1° bronchi
pulmonary
trunk

T5
Inferior mediastinum

pericardium

Figure 7.2 Relationship At Transverse Thoracic Plane
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The notes below review some important concepts and anatomical relationships that can
be used to identify structures in cross-sectional images through the thorax at the level of
the superior mediastinum (Figure 7.3).
1.

In a cross-section through the superior mediastinum, anterior/posterior relationships
between structures can be used to identify many of the structures within the superior
mediastinum. These relationships were reviewed in the Thorax chapter.

2. Differences in the appearance of the venous and arterial planes of the superior
mediastinum will help you localize the section to the upper superior mediastinum vs.
lower superior mediastinum.
•

In the upper superior mediastinum, the venous plane is represented by the right
and left brachiocephalic veins. The right and left brachiocephalic vein join to
form the SVC at the level of the first rib. The arterial plane is represented by the
3 branches off the aortic arch (brachiocephalic trunk, left common carotid
artery, and left subclavian artery). These three branches are posterior to the left
brachiocephalic vein.

•

In the lower superior mediastinum, the venous plane is represented by the SVC.
The arterial plane is represented by the aortic arch (inferior to the brachiocephalic
veins).

3. In either case, contents will be organized form anterior to posterior as listed here:
•

Sternum

•

Thymus gland

•

Venous plane

•

Arterial plane

•

Trachea

•

Esophagus

•

Vertebra
Right brachiocephalic
vein

Left common carotid artery
Left brachiocephalic vein
Left subclavian artery
Upper Superior Mediastinum
Lower Superior Mediastinum
Transverse Thoracic Plane
Aortic arch
Brachiocephalic trunk

Lung

Lung

SVC

Figure 7.3 Levels of Superior Mediastinum
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The locations of other structures that do not follow this anterior/posterior gradient
may be also be identified or approximated based on their relationships to other easily
identifiable structures.
•

Right and left phrenic nerves

•

Left recurrent laryngeal nerve

•

Right and Left vagus nerves

Specific approach to the inferior mediastinum:
The notes below review some important concepts and anatomical relationships that can
be used to identify structures in cross-sectional images through the thorax at the level of
the inferior mediastinum (Figure 7.4).
Aortic arch
Pulmonary trunk

Transverse Thoracic Plane

Great vessels
SVC
Upper 1/3 heart
Mid heart
IVC

Upper Inferior Mediastinum
LA

Intermediate Inferior Mediastinum

RA

LA
RV

LV

Anterior View

RA

Lower Superior Mediastinum

LV

Posterior View

Figure 7.4 Places Through The Heart
If the section is through the inferior mediastinum, the superior to inferior relationships of
the contents can be used to determine level of the section.
1.

In the upper inferior mediastinum (at the level of the great vessels), the view will be
dominated by the great vessels (SVC, ascending aorta, pulmonary trunk), arranged
in that order from right to left.

2. In the intermediate inferior mediastinum (at the level of the upper one-third of the
heart), the contents will be transitioning from great vessels to chambers of the heart.
The atria will be the first heart chambers to come into view as they are the most
superior and posterior. Pulmonary arteries are superior to pulmonary veins and, will
be seen at higher levels.
3. In the lower inferior mediastinum (at the mid-heart level), the view will be dominated
by the chambers of the heart. When all four chambers are seen, the atria are
generally more posterior and to the right while ventricles are generally more anterior
and to the left.
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Knowledge of what makes up the cardiac borders and surfaces is also useful for
identifying specific heart chambers. These relationships were described in the Thorax
Chapter and are reviewed below.
1.

In a standard A-P plain film radiograph, the right border of the heart consists of the
right atrium, with small contributions by the SVC and IVC. The left border of the heart
consists of the aortic arch, pulmonary trunk, and the left ventricle (from superior to
inferior). The aortic arch and the pulmonary trunk form two “cardiac knobs” that shape
the superior aspect of the left border of the heart (Figure 7.5).

2. In sagittal plain film radiographs, the anterior (sternocostal) surface of the
heart consists of the right ventricle. The posterior surface (base) of the heart
consists primarily of the left atrium. The left atrium is always located just anterior to
the esophagus. This relationship is an important radiographic landmark (indicated by
red circle). The inferior (diaphragmatic) surface of the heart consists primarily
of the left ventricle. More superiorly, the esophagus is posterior to the trachea
(Figure 7.6).

Arch of aorta
Pulmonary
trunk

Superior vena cava
Right border:
Right atrium

Left
border:

Left ventricle
Apex of heart

Figure 7.5 Anterior Chest Film
Trachea
Esophagus

Posterior surface:
Left atrium

Anterior surface:
Right ventricle
Diaphragmatic surface:
Left ventricle

Figure 7.6 Lateral Chest Film
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Application to cross-sectional CT radiography in the thorax:
For cross-sectional CT images through the thorax, try asking a series of questions about
the image to approximate the level of the section. Note that for most cross-sectional
images that you will see on the board exam, T1 weighting is used. Air will contrast dark,
bone and fat will contrast light, and soft tissue will contrast as shades of gray. The vessels
will often contain contrast material, making them easier to identify. Contrast material in
vasculature will appear bright on T1-weighted CT images.
1.

Is the section through the thorax, abdomen, or pelvis?

Look for the lungs in the lateral compartments (remember that air contrasts dark).
If lungs occupy the lateral compartments, the image represents a cross-section
through the thorax.

2. Is the section through the superior or inferior mediastinum?

Look for a single, midline trachea. If present, the section is through the superior
mediastinum, if bifurcated, then the section is through the inferior mediastinum.

3. Can the level of the section be more precisely localized within the superior
mediastinum?
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•

In the upper superior mediastinum, the venous plane will be represented
by the right and left brachiocephalic veins. The right brachiocephalic vein is
oriented vertically and will appear as a circle in cross-section at this level. The left
brachiocephalic vein is oriented obliquely and will appear as an ellipse in cross
section at this level (Figures 7.3 and 7.7).

•

The arterial plane at this level will be represented by the 3 branches of the aortic
arch. These branches are oriented vertically. At this level, they will appear as three
circles in a crescent arrangement, posterior to the left brachiocephalic vein. From
right to left, the circles represent the brachiocephalic trunk, left common carotid
artery, and left subclavian artery (Figures 7.3 and 7.7).

•

In the lower part of the superior mediastinum, the venous plane will be
represented by the SVC, and arterial plane will be represented by the arch of the
aorta. The SVC is oriented vertically and will appear as a circle in cross-section at
this level. The arch of the aorta is oriented obliquely and will appear as an ellipse
that is oriented right to left and anterior to posterior. The SVC will be the positioned
to the right of the aortic arch in cross-section (Figures 7.3 and 7.8).

•

Once you have oriented yourself to the level of the superior mediastinum, the
anterior/posterior relationships that we learned earlier can be used to identify the
following from anterior to posterior:

- Sternum
- Thymic tissue
- Venous plane
- Arterial plane
- Trachea
- Esophagus
- Vertebra
The positions of the left vagus nerve and left recurrent laryngeal nerve can be
approximated according to their relationships to the position of the aortic arch
(see red dots on the radiograph shown in Figures 7.7 and 7.8).
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Figure 7.7 Upper Superior Mediastinum
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Figure 7.8 Lower Superior Mediastinum

8

Radiographic Imaging in the Thorax
4. Can the level of the section be more precisely localized within the inferior
mediastinum?
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a. In the upper part of the middle mediastinum the section will be dominated by the
great vessels (SVC, ascending aorta, pulmonary trunk, descending thoracic aorta,
Figure 9). These vessels are vertically oriented and will appear as circles in crosssection at this level. They can be differentiated based on their relative positions
with respect to one another.
•

The SVC is represented by a circle located to the right of the ascending aorta in
cross-section.

•

The ascending aorta is represented by a circle located between the SVC and
pulmonary trunk. The descending aorta is represented by a circle located just to
the left of the vertebral bodies on the posterior wall of the thorax. The descending
aorta will stay in this position in all sections through the inferior mediastinum and
the abdomen.

•

The pulmonary trunk is represented by a circle to the left and a bit anterior to the
ascending aorta.

•

In some sections at this level, you may see the bifurcation of the pulmonary trunk
into right and left pulmonary arteries (Figure 7.9). You may also see the right and
left primary bronchi or the carina of the trachea. The esophagus is seen wedged
between the respiratory tree and anterior to the vertebral bodies. Note that you
may not be able to see a lumen in the esophagus.

b. As you move more inferiorly, you enter an intermediate range (at the level of
the upper one-third of the heart) where the great vessels are transitioning to the
chambers of the heart (Figure 7.10). At this level, the right and left primary bronchi
will disappear from view, as will the pulmonary arteries. In the location formerly
occupied by the pulmonary arteries, you may begin to see pulmonary veins. This
should make sense if you remember that the pulmonary veins are inferior to the
pulmonary arteries. If you see these pulmonary veins enter a heart chamber, that
chamber will be the left atrium. Verify the identity of the left atrium by looking for
the esophagus. The left atrium will always be just anterior to the esophagus. This
relationship is an important radiographic landmark.
•

The SVC, ascending aorta, and pulmonary trunk will begin to transition into
the heart chambers (Figure 7.10). The SVC will disappear from view and the
right atrium will appear in the location formerly occupied by the SVC. Verify the
identification of the right atrium as forming the right border of the heart.

•

The pulmonary trunk will disappear from view and the right ventricle will appear
in that location. Verify the identity of the right ventricle by noting its location
immediately posterior to the sternum.

•

The ascending aorta will appear like a “bulls-eye” in the center of the other cardiac
structures. Part of the left ventricle is seen forming the left border of the heart. The
descending aorta will still be occupying its position just to the left of the vertebral
bodies on the posterior wall of the thorax.

•

Note : It can be difficult sometimes to distinguish between the great vessel and the
chamber it is associated with. In general, if you can still see a well-defined circular
margin surrounding the structure in question, we would consider that one of the
great vessels.
9
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Figure 7.9 Level of Great Vessels

Figure 7.10 Upper One-Third of Heart
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c. In the lower part of the middle mediastinum (at the level of the mid-heart), you
will be inferior to the great vessels of the heart. At this level, the section will be
dominated by the four chambers of the heart (Figure 7.11). Identify the following:
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•

The left atrium is the most posterior chamber of the heart (just anterior to the
esophagus).

•

The right ventricle is just posterior to the sternum.

•

The right atrium will make up the right border of the heart.

•

The left ventricle will make up the left border of the heart. You may be able to
visualize the interventricular and interatrial septa, or the positions of the coronary
or interventricular sulci.

•

The descending aorta will remain in its position just to the left of the vertebral
bodies.

•

Note: The positions of the right and left coronary arteries, the circumflex artery
and the left anterior descending artery (LAD) can be approximated as shown in
Figure 11.

Figure 7.11 Level of Midheart
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