
EFFECT OF OBSTRUCTED MEDIASTINAL

Three patients are described who had un
usual isotope brain flow studies in which the
injected isotope refluxed into the internal jugu
1w- vein, entered the transverse dural sinuses,
and returned proximally to a variable extent
through the contralateral internal jugular vein.
Mediastinal flow studies revealed obstructed

pathways of venous return in the upper medi
astinum. One patient had lymphoma, another
had had a pneumonectomy, and the third had
no demonstrable disease process to explain the
flow pattern. The internal jugularâ€”cerebralsys
tern apparently permits reversal of flow in the
presence of unilateral obstruction proximal to
the internal jugular vein.

A radionuclide flow study frequently provides use
ful additional information that aids interpretation of
the brain scan. In our department the vertex view
with the head extended over the end of the table
is employed, unless the clinical information suggests
a focal lesion that could be better visualized in an
other position. We have performed approximately
1,500 vertex flow studies. The information thus
obtained is only rarely diagnostic in itself but often
serves to support and strengthen the interpretation
of the conventional brain scan.

The purpose of this report is to display the dy
namic studies of three patients with an unusual cere
bral blood flow pattern. They all showed early dural
sinus activity thought to be explained by obstruction
of venous return in the Superior mediastinum.

CASE REPORTS

Case 1. A 62-year-old woman presented with wide
spread histiocytic lymphoma. A chest radiograph
showed lobulated mediastinal widening consistent
with lymph node enlargement. A brain scan was per
formed because the patient was confused.

The dynamic cerebral flow study followed injection
of 10 mCi O9mTcpertechnetate into a left antecubital
fossa vein (Fig. 1) . Within 3 sec, activity refluxed
into the left internal jugular vein (3â€”6sec) , crossed
the midline in the transverse dural sinuses (6â€”9sec),
and passed down the right internal jugular vein (9â€”12
sec) . Only after this was there evidence of intra
cranial arterial flow. The study was otherwise normal
(21â€”24 sec). The crescent of activity posteriorly
in this series of scans represents activity in the neck
and upper mediastinum due to improper positioning
of the lead shielding around the patient's neck.

Although there was no clinical evidence of a su
perior mediastinal syndrome, the finding just dis
cussed suggested obstruction of venous return from
the left arm proximal to the junction of the left sub
clavian vein with the left internal jugular vein. A
mediastinal venous flow study was performed with
the scintillation camera positioned over the patient's
neck and upper chest anteriorly. Ten millicuries
O9mTcwere injected into a left antecubital fossa vein.
Activity passed proximally in the left subclavian
vein (4â€”6sec) , refluxed into the left internal jugular
vein and across the anterior neck (6â€”8 sec) , into
the right internal thoracic vein ( 10â€”I2 sec) , into the
azygos vein to the superior vena cava and right heart
(14â€”16 sec), and then into the pulmonarycircula
tion (20â€”22sec).

Case 2. A 39-year-old woman was referred for a

brain scan because of headaches and a history of
several minor head injuries. She had a normal chest
radiograph and no history of neck or chest injury,
surgery, or serious disease.

The dynamic cerebral flow study (Fig. 2) demon
strated reflux into the left internal jugular vein (3â€”6
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FIG. 1. Case1,62-year-oldwoman.

sec) crossing the midline in the transverse dural
sinuses (6â€”9sec), and exiting through the right
internal jugular vein (9â€”12sec). The remainder of
the intracerebral flow study was normal (24â€”26 sec).

A mediastinal flow study (Fig. 2) showed activity
passing proximally in the left subclavian vein (Zâ€”4
sec), being delayed in the left innominate vein, and
refluxing into the left internal jugular vein (4â€”6sec),
crossing the anterior neck, and also passing through
an apparently incomplete obstruction of the left in

nominate vein into the superior vena cava and right
heart (6â€”8 sec) . Activity then entered the right
internal jugular vein to reach the superior vena cava
and right heart (8â€”10 sec) . No explanation for the
delay in flow through the left innominate vein has
been found in this case.

Case 3. A 65-year-old man had a left pneumo
nectomy for a bronchogenic carcinoma. Nine months
later he was referred for a brain scan because of left
arm weakness.

FIG.2. Case2,39-year-oldwoman.
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FIG.3. Case3, 65-year-oldman.

A dynamic cerebral flow study (Fig. 3) demon
strated left internal jugular vein reflux extending into
the left transverse dural sinus (3â€”6sec) , crossing the
midline into the right internal jugular vein (6â€”9sec),
followed by cerebral arterial perfusion (9â€”12 sec).
The blood pool scan (60 sec + ) demonstrated an
increased activity in the right parietal lobe, as did
the later static scans and this was interpreted as an
intracerebral metastasis.

The mediastinal study (Fig. 3) demonstrated the
left innominate vein to be obstructed (2â€”4sec) with
flow occurring in mediastinal collaterals and reflux
up the left internal jugular vein (6â€”8sec and 10â€”12
sec) . Later flow in the right internal jugular vein may
represent the refluxed activity or return of activity
following the usual intracerebral arterial perfusion
(24â€”26sec).

A chest radiograph showed marked mediastinal
shift to the left secondary to the pneumonectomy and
many surgical clips were clustered near the left in
nominate vein. No evidence of local recurrent dis
ease was shown.

DISCUSSION

Superior mediastinal venous obstruction can be
seen at almost any age, the peak incidence being in
the sixth decade and more commonly in males. The
cause in about 55 % of cases is carcinoma of the
bronchus, almost always arising from the right lung
(1â€”3). Usually direct invasion of the veins by tumor

causes the obstruction but it may be due in whole
or in part to thrombosis, external compression by
tumor masses, or fibrosis. Lymphomas are responsi
ble for 15% of cases and about the same percentage
is due to a variety of other benign and malignant

primary intrathoracic tumors and lesions metastatic
to the mediastinum. The remaining cases are due to
mediastinitis secondary to histoplasmosis, tubercu
losis, trauma, irradiation, and other causes. Syphilitic
aortic aneurysms formerly gave rise to a large num
ber of cases but are now unusual. Hydrocephalus and
a ventriculoatrial shunt may obstruct the superior
vena cava by thrombosis (4).

Qinically, obstruction of the superior vena cava
is usually manifested by a feeling of fullness in the
head (especially with the head down), swelling, and
edema and cyanosis of the head, neck, and arms are
noted. Enlarged venous collaterals may develop over
the shoulders, neck, and upper chest to allow drain
age of blood back to the heart by bypassing the oh
structed segment (3) . The extent and nature of the
collaterals depend mainly on whether the block is
above or below the point of entry of the azygos vein
into the superior vena cava and on the duration
of the obstruction (Fig. 4) . The presence of well

developed collateral flow may compensate adequately
to relieve the patient completely of symptoms.

If the obstruction extends the length of the su
perior vena cava, extensive collaterals develop to
link the veins of the head, neck, and arms with the
inferior vena cava. This may occur anteriorly through
the internal and lateral thoracic veins, posteriorly
through the vertebral veins, or by retrograde flow
through the azygos and hemiazygos systems. Blood
may also pass downwards through the esophageal
submucosal plexus to reach the portal system (5).
Other collaterals link veins in the arms with veins
on the chest wall across the midline or join veins
in the anterior chest wall with those posteriorly. If
the superior vena caval obstruction is above the

624 JOURNAL OF NUCLEAR MEDICINE

.@J.'@!:-\



DIAGNOSTICNUCLEAR MEDICINE

Of the previously mentioned collateral channels,
only the esophageal submucosal plexus and the ver
tebral plexus do not have valves (6) . However, retro
grade flow occurs readily in abnormal situations
where there is dilatation of valve channels and in
creased venous pressure. The internal jugular vein
has one anatomic valve approximately 1â€”2cm above
its union with the subclavian vein. In our cases this
valve was incompetent.

Recently, it was suggested that internal jugular
vein reflux extending into the transverse dural sinuses
occurs in normal patients and is related to breath
holding (7). In that paper, flow across the midline
to the contralateral internal jugular vein did not
occur. Since two of our three cases had pathologic
conditions of the mediastinum, we suggest that oh
servance of this blood flow pattern should lead to
careful examination of the mediastinum and not be

attributed merely to breath-holding.
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azygos vein, collaterals may pass from the innomi
nate vein, through the highest intercostal veins, or
internal thoracic veins to the azygos vein.

Another possible flow pattern is that demonstrated
by our cases in which blood flow passed intracranially
through the dural sinuses into the contralateralin
ternal jugular vein. The importance of this anasto
mosis may vary with posture.
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