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ABSTRACT

Background: The mediastinum is a complex region, containing vital structures. The details of the spatial
relations of these structures can be studied with the help of cross sections at various vertebral levels.
Computerised Tomography (CT) is the best way to explore this region in living subjects. The advent of
minimal access surgeries like mediastinoscopy demand better knowledge of anatomy. This pioneering
study will be of immense help in understanding the living anatomy of mediastinal structures especially in
Indian subjects.
Aim: To study the vertebral levels of sternal angle and tracheal bifurcation and to measure the dimensions
of mediastinum in Indian subjects.
Materials and Method: CT chest of 48 patients were studied and dimensions of mediastinum and
vertebral levels of sternal angle and tracheal bifurcation of mediastinum were measured.
Results:
1. The vertebral level of sternal angle passed through T5 in 68.75% cases.
2. The vertebral level of tracheal bifurcation was seen at T5 in 52.08% cases and at and below T6 in
31.25% cases.
3. The average anteroposterior diameter of mediastinum was 59.69 + 3.99 mm in males and 49.74 +
3.2 mm in females.
4. The average transverse diameter of mediastinum was 55.62 + 2.18 mm in males and 49.83 + 2.94
mm in females.
Conclusion: The above comprehensive data of mediastinal dimensions will help clinicians in
understanding the mediastinal anatomy for diagnostic and therapeutic purpose especially in Indian
subjects.
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INTRODUCTION bounded anteriorly by the sternum and
The mediastinum is the region of the posteriorly by the thoracic vertebral column

thorax located between the two pleural sacs and extending vertically from the thoracic
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inlet to the diaphragm. ™ It is a complex and
tightly knit package of structures vital to the
life of individual as it contains the central
airways, the heart and the great vessels.
Other important structures located here are:
esophagus, thymus, thoracic duct, vagus and
phrenic nerves and lymphatics. The details
of the structural relations are important and
are studied with the help of cross sections.
The anatomy as seen in the cadaver
doesn’t always reflect accurately the
situation in life because formalin fixation
causes tissue hardening and shrinkage. Here
comes the role of imaging techniques like
CT and MRI. Ability to depict in vivo
anatomy and pathology has resulted in
imaging becoming a corner stone for
understanding health and disease. %
Mediastinum IS relatively
inaccessible to physical examination thus
imaging techniques play an important role in
the evaluation of suspected mediastinal
pathologies. X-ray is the first line
investigation because of low radiation dose,
easy accessibility and cost effectiveness but
it provides only two dimensional view. &
The mediastinum was considered to be the
radiological “blind spot”- an area composed
of multiplicity of structures that are hidden
from X-ray view. ¥ CT is capable of
defining the precise anatomical details and
characterizing the nature, site and the extent
of mediastinal lesions. 7! Limitations of
using CT are radiation hazard and cost
concern. MRI doesn’t make use of ionizing
radiation and has a good soft tissue
resolution but there occurs respiratory and
cardiac motion artifacts. While both CT and
MRI provide cross-sectional depiction of the
mediastinum, CT has better spatial
resolution and shorter imaging time than
MRI, besides being less expensive and more
widely available; thus CT remains the best

imaging modality to study the mediastinum.
[2.3]

Literature shows very few studies;
that too in western countries about
mediastinal anatomy on CT. There is no
such study conducted in Indian subjects.
Fewer studies on this part has added up to
the inherent complexity of mediastinal
anatomy; ultimately resulting in diagnostic
difficulties.

Sternal angle - the forward
prominence formed by the manubriosternal
joint; is an important landmark in the
anatomy of the thorax (Fig 1). The plane
passing through this angle is called as
Ludwig’s plane; Mediastinal structures said
to lie on the Ludwig’s plane in cadaver
include the bifurcation of trachea, the
concavity of arch of aorta and the azygos
arch. ® The purpose of this study is to
determine the vertebral level of this plane
and the anteroposterior and transverse
diameters of mediastinum at the level of
sternal angle.

MATERIALS AND METHODS
Materials: The CT chest images using
Somatom, four rows CT scanner (Siemens)
of 48 patients (30 males and 18 females)
investigated in a corporation and a
government hospital were studied.

Criteria of Inclusion / Exclusion: Only the
patients of age group 18-60 years with
normal mediastinal report were included in
the study. The patients with any space
occupying lesion of mediastinum or any
lung disease which affects mediastinal
dimensions were excluded.

Method: It was a prospective study. The
patient’s informed consent was taken to
participate in the study. Patient was put in a
supine position with both arms abducted and
was instructed to hold the breath in full
inspiration. 5mm thin sections were taken in
axial plane. The data obtained was analysed
in a cranio-caudal sequence at the work
station of reporting room. The vertebral
level of sternal angle was identified first.
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The intervertebral disc was included with
the preceding vertebra. For example the disc
between T4-5 was included with T4
vertebra. The sternal angle was identified by
the criteria of Goodman et al. ! The criteria
states that the sections through the angle of
Louis include the inferior irregular
manubrial border, the upper border of the
body and the intervening fibrocartilage. The
bone in this area appears rhomboid or square
or rectangular and is homogeneously dense
without a sharp cortical rim or has irregular
mottled calcifications.

The vertebral body which was cut by

the scan through the sternal angle was
identified by counting either upward from
the fifth lumbar vertebra or downward from
the first thoracic vertebra or both. The
vertebral level of tracheal bifurcation (Fig 2)
was noted. The dimensions of mediastinum
were then measured at the level of sternal
angle (Fig 3). The anteroposterior diameter
was measured from the posterior surface of
sternal angle to the anterior surface of
thoracic vertebra or the intervertebral disc.
The transverse diameter was measured as
the widest possible diameter of mediastinum
at the level of sternal angle. All these data
were recorded as per the proforma in a
master chart.
Statistical Analysis: All these measurements
were statistically analyzed by calculating the
Mean () and Standard Deviation (SD)
using software SPSS version 22.0

RESULTS

The following observations were made:

The vertebral level of sternal angle

The vertebral level of sternal angle ranged
between T4 to T6. The sternal angle passed
through T4 and above in 11 cases (22.91%),
through the T5 in 33 cases (68.75%) and
through T6 and below in only 4 cases
(8.33%). Thus T5 is the commonest
vertebral level of sternal angle in present
study.

The vertebral level of tracheal bifurcation
The tracheal bifurcation was seen at and
above T4 level in 7cases (14.58%) and in 15
cases (31.25%) it was found at and below
T6 vertebra. Majority of cases (25 cases:
52.08%) had tracheal bifurcation at T5.

Ludwigs
plane

Pericardium

Figure 1: Schematic illustration showing divisions of mediastinum
and sternal angle.

Ex:1
Thora%Routine’5.0 B40f ™

Figure 2: lllustration showing CT chest at the level of tracheal
bifurcation (red arrow)

The anteroposterior diameter of
mediastinum at the level of sternal angle
The anteroposterior diameter of
mediastinum at the level of sternal angle
ranged between 49.58 mm and 67.86 mm in
males and between 45.25 mm and 56.91 mm
in females. In males, the average diameter
was 59.69+3.99 mm; whereas in females, it
was 49.74+3.2 mm.

International Journal of Health Sciences & Research (www.ijhsr.org) 113
Vol.4; Issue: 11; November 2014



The transverse diameter of mediastinum at
the level of sternal angle

The transverse diameter of mediastinum at
the level of sternal angle ranged between
48.18 mm and 58.89 mm in males and
between 44.98 mm and 54.64 mm in
females. In males, the average diameter was
55.62+2.18 mm whereas in females, it was
49.83+2.94 mm.

- N —_——
Figure 3: CT chest illustration showing anteroposterior and
transverse diameter of mediastinum at the level of sternal angle in
a 28 year old male subject.

DISCUSSION

The anatomy of mediastinum is
exceedingly complex therefore detailed
study of mediastinum is very important. As
the new diagnostic modalities like CT and
MRI have established their place in our
diagnostic  armamentarium, they have
required us to be knowledgeable especially
about sectional anatomy as never before.
The knowledge of structural relationship of
mediastinum not only has dia?nostic
implications but therapeutic use also. 0]

Chukwuemeka et al, ™ from
London in their study of CT chest on 51
subjects, found that the vertebral level of
sternal angle was T4 in 18.6% cases, T5 in
72.5% cases and T6 in 7.9% cases. In the
present study the vertebral level of sternal
angle was found to pass through T4 and
above in 22.91% cases, T5 in 68.75% cases

and T6 in 8.33% cases. These values when
compared indicated that the average value of
the vertebral level of sternal angle found in
present study was very similar to that found
by Chukwuemeka et al. ™ The commonest
vertebral level found in both the studies is
T5, which is one vertebra lower than the
classically described level of sternal angle in
cadaveric dissections. It is a known fact that
there is a difference in the vertebral level of
various mediastinal structures between
cadavers and living subjects. Thus the
students and the clinicians must be aware of
the changes in the vertebral level of sternal
angle.

In the same study, Chukwuemeka et
al, ' reported the average vertebral level of
tracheal bifurcation to be above T4 in 17.6%
cases, at T5 in 41% cases and at and below
T6 in 41% cases. In the present study the
tracheal bifurcation was seen at and above
T4 level in 14.58% cases, at T5 in 52.08%
cases and at and below T6 in 31.25% cases.
It was evident from our study that the
commonest vertebral level of tracheal
bifurcation was T5; the next common being
T6. A slight difference in the percentage of
vertebral level between present study and
the study of Chukwuemeka et al ™ may be
because of subjective variation and the
ethnic differences between the study
populations. The lower position of tracheal
bifurcation can be explained by the fact that
in deep inspiration the diaphragm lowers
down and thus the mediastinal contents are
found at a lower level.

Gleeson et al, ™! found that the
transverse diameter is 61.3+ 0.97mm in their
study of CT chest on 282 subjects from
Ireland. In present study the average
transverse diameter of mediastinum was
found to be 55.62 mm £ 2.18 mm in males
and 49.83 mm + 2.94 mm in females and the
common average was 53.45 mm = 3.75 mm.
The differences in the average transverse
diameter of mediastinum between the two
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