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Intrathoracic vagus nerve tumours
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Strickland, B. and Wolverson, M. K. (1974). Thorax, 29, 215-222. Intrathoracic vagus
nerve tumours. Three new cases of intrathoracic vagus nerve sheath tumour are pre-
sented. Two were neurofibromas associated with generalized neurofibromatosis, the third
a neurilemmoma. All three presented as tumours of the superior middle mediastinum
on the left in close association with the aortic arch. Previously reported cases are
reviewed with special reference to the anatomical position and mode of clinical
presentation. The tumours most often occur on the proximal part of the nerve close to
the aortic arch and more often on the left than the right. They usually present as an
incidental finding on a chest radiograph. To explain this anatomical localization it is
suggested that the tumours tend to occur on the bulkiest part of the nerve which is in
the upper thorax and where there is room for growth which is below the thoracic inlet.
Proximal vagal tumours are more easily seen on a chest radiograph than those occurring
distally and are therefore more likely to be detected. Symptoms occur only with proximal
lesions.

Primary tumours of the intrathoracic vagus
nerve are rare. Three cases are described which
were similar in anatomical position and radio-
logical appearance. Previously reported cases are-
reviewed with special reference to these features.

CASE REPORTS

CASE 1 A 32-year-old man presented with hoarseness
and dyspepsia for three months and headache for 10
months. A 'mass miniature' chest radiograph taken
one year previously was said to be normal. On
examination he was found to have generalized cutane-
ous neurofibromatosis. Chest radiography revealed a
mass bulging into the lung from the left upper
mediastinum (Fig. 1). It had a clearly defined smooth
lateral margin. The trachea was a little displaced to
the right. No calcification was visible within the
lesion. Lateral views showed it to be situated in the
mid mediastinum. An aortogram revealed a normal
aorta and main branches separate from the mass.
Bronchoscopy showed the left vocal cord to be
paralysed but no other abnormality. At thoracotomy
a tumour was found in the centre of the superior
mediastinum between the left subclavian and left com-
mon carotid arteries extending downwards below the
arch of the aorta. It was oval in shape and its upjper
extremity merged with the vagus nerve. Inferiorly,
the recurrent laryngeal nerve was stretched around
the tumour and the vagus emerged from the lower
pole of the mass. That part of the vagus nerve in-
volved by the tumour was resected, the recurrent

laryngeal nerve being sacrificed. Histology showed
that the tumour was a neurofibroma.

CASE 2 A girl of 21 years was referred because of an
abnormality noted in her chest radiograph by the
'mass miniature' radiography service (Fig. 2). She
had no symptoms. On examination caf6-au-lait
patches and several neurofibromata were found on the
skin. The chest radiograph showed a convex opacity
arising from the left side of the mediastinum at the
level of the aortic arch and left hilum. It had a clearly
defined smooth lateral margin which merged with the
aortic arch but seemed separate from the left hilum.
A lateral view and tomography indicated a central
mediastinal mass bulging downwards and backwards
behind the left hilum beneath the aortic arch. A
barium swallow and aortogram were normal. At
thoracotomy several tumours were found arising from
the left vagus nerve. There were four main tumour
masses in that part of the nerve between the thoracic
inlet and left lung hilum. A further small tumour
was present at the lower end of the intrathoracic
vagus immediately above the diaphragm. Two small
tumour nodules were also present on the phrenic nerve
as it coursed over the heart. The portions of the
vagus and phrenic nerves involved by the tumours
were resected. Histology showed the tumours to be
neurofibromata.

CASE 3 A shadow was noted in the routine chest
radiograph of a 61-yegr-old man. He had no symptoms
or abnormal physical signs. The chest radiograph
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FIG. 1. Case 1. PA and lateral films show
the smooth rounded opacity below the inner
end of the left clavicle and lying in the
central part of the mediastinum.
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FIG. 2. Case 2. PA film and lateral tomograph showing the
smooth convex outline of the opacity. On the lateral projection it
cannot be separated from the aortic arch.

F
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showed a mass bulging into the upper left mediastinum
at the level of the aortic arch. The lesion had a
clearly defined smooth lateral margin. The aortic
arch was clearly seen projected through the shadow
and seemed to be separate from it. The trachea was
central. A lateral radiograph (Fig. 3) indicated the
lesion to be in the central mediastinum overlying and
above the aortic arch, its ccntre being slightly
anterior to the trachea.

FIG. 3. Case 3. The lateral film shows the
central position of the mass in the mediastinum
almost identical in appearance with that of
case 1.

Five years later, the chest radiograph appeared un-
changed, and at this time thoracotomy was per-
formed. A solid tumour (7 X 3 crR) was found lying
over the aortic arch. On opening thc mediastinal
pleura over the mass the vagus nerve was seen to
enter its upper pole, becoming entirely lost in the
tumour. At the lower pole of the mass the main
vagus trunk, recurrent branch, and mediastinal
branches were identified. They became lost within the
tumour when traced upwards. The tumour was
removed and the recurrent laryngeal nerve was
divided. Histology showed the lesion to be a
neurilemmoma.

DESCRIPTION OF CASES IN THE LITERATURE

We have found reference to 21 cases of nerve

sheath tumours of the intrathoracic vagus nerve.

Of these, the anatomical site of the tumour along
the course of the intrathoracic vagus nerve is
recorded in 15. In the remainder the precise
location of the tumour(s) on the nerve is not
stated. Of the 15 cases where the anatomical
location is recorded the tumour was on the left
in nine, on the right in five, and bilateral in one.

Details of these 15 cases and the three recorded
above are given in the Table.

LEFT-SIDED TUMOURS In all but one of the nine
cases, the tumour was in close relation to the
aortic arch and formed a localized expansion of
the nerve. In some cases, a large length of the
nerve was affected either by multiple tumours or
by a long tapering mass. Multiple tumours were
neurofibromata and associated with neurofibro-
matosis. In one case the tumour encircled the
oesophagus just above the diaphragm. Although
quite large, it was not detected before the surgery
for repair of a hiatus hernia (Davis and Brown,
1957). In six of the cases, radiographic findings are
recorded, and in all except one the lesion appeared
as a clearly defined mid-mediastinal mass in close
relation to the aortic arch. The lesion was often
difficult to distinguish from the aorta, aortography
being required to exclude a vascular lesion in
some cases.

RIGHT-SIDED TUMOURS In all six cases except
one, the tumour formed a localized swelling of
the nerve in the upper mediastinum below the
origin of its recurrent laryngeal branch. Radio-
graphic findings are recorded in all six cases. In
each case the chest radiograph revealed a clearly
defined oval shadow adjacent to and above the
ascending aorta in the mid-mediastinum. There
was displacement of the barium-filled oesophagus
and/or trachea.

In one case the nerve was extensively involved
from the root of the neck to the hilum of the
lung. A mass in the neck was connected by a
narrow band of tumour through the thoracic inlet
to a superior mediastinal mass which appeared on
the chest radiograph as a shadow bulging into the
lung field (Penido, Dodge, Clagget, and Starr,
1957).

BILATERAL TUMOURS In one case multiple
tumours involved the proximal parts of both
intrathoracic vagus nerves. Radiography showed
nodular soft tissue shadows projecting laterally
from the mid-mediastinum on both sides at the
level of the aortic arch. This is the only case in
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T A B L E

DIAGN CLINICAL
PFRInYTw

X-RAY
FThMNc

SURGICAL OG AUTPY PA TL

LEF SIDmTWXR
5

"\3 35 zrs Wideslin6 Of th ~~Tumour of *yothetic N[surofibro of
Routine CxR. superior mdiastinue chain. sympathetic chainCAE 1 ) \ Cafe au lait patches to left. Tumours on vague. and vaue nerve.

lIfX I axillas and chest. 1 (hi aorta.Ref. 1 < A I 2 Immediately below
aorta.

/~~5_ \ ;S ~35 Yro. llo statement. Tumour involving NIeurinom.
CASE 2 No statement of I.R.L.N. No further

clinical presentation details.Re.r.5 (.i \n

/~~~% \~~24 yrs. 'Nediastinal 1ass' Large mas above and Nleurofibromms.CASE 3 Routine CxR. overlying aorta.
Multiple Cafe au lait Three small tusour

Ref. 7 fI \ I patches and cutaneous nodules on nerve
neurofibromas. just below main mas.

CASE 4 35 yrs. Oval soft tissue Tumour at level of Neurofibroma.J Routine CxR. shadow left mid aortic arch.
Ref. 14 mle% I sediastinum, just

I ( \ 1 above main pulmonary
artery.

/
\ v ~~~~~55 yrs. Fixed hiatus hemnia Tumour just above Neurofibro_a.

CASZ 5 Chronic Fe. with fluid level on diaphragm encircling
deficiency anaemia CxR. oesophbgus and

Ref. 3 I l \ I associated with No sign of tumour. adherent to hiatus
hiatus hemia. hernia.

CASE 6 Neurofibromatosis. nerve at level of
)J j RNo statement. aortic arch.

Ref. 13 / \ |J Clinical presentation

/4 5 yr.. No statemnt. No statement. "Schwnnoma"CAS 7 Hoarseness due to
] j vocal coard paralysis

Ref. 2. 4 yrs.

/ " \ ~ ~~~35 yre. Enlargnat of Fusiform an Nlurile_mom.
CAS 8R Routine CxR. aortic hMuddhi extending frem

I l i proved non-vascular thoracic inlet to
Ref. 4 /( aJby angio-cardiography. left hilum.

\ SL ~~~~30yrs. Paracariac shadow Tuoour just below Neurofibromas of
CAS 9 Vague drawing pain adjacent to aortic aortic arch. vgus and inter-

II \ \ left chest. knuckle and round Second tumour on costal nerves.
Ref. 4 I / \ pigenter skin, mass at level of anterior end of

spots and nodules. 4th rib anteriorly. left 4th inter-
costal nerve.

contd.
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T A B L E-contd.

DIAGRAM CLINICAL
PRM9M=T

X-RAY
FIJMSM

SURGICAL OR AUTOPSY_ivim
PATHDLOGY

. S 35 yrs, Shadow bulging into Several tu ours on Neurofibroma.
CASE 10 Hoarseness due to left lung field left vague mainly

vocal coard paralysis opposite and above from inlet to aortic
I / \ \ 3/12. aortic knuckle. arch.
(A D^ I Cutaneous neuro-

fibromatosis.

/-~~-\ S! ~~21 yrs. Shadow arising from TEumour of nerve Neurofibroa.
CASE 11 Routine CxR. left superior overlying aortic

21Cafeau lait patchesfsedimstinum.arch.
J1 lanptcandcutaneous

____________lnJ
neurofibromas.

^ 2;~~~~~61 yrs. Shadow to left of Tumour between commo Nourilemom.
CASE 12 Routine CxR. upper sediastinum carotid and subclavia

Ii v I adjacent to aortic vessels and overlying
arch. arch.

RIGHT SIDED llJIIWRS

RIG\Ti 51 yrs. Swelling in superior Dumbell shaped sass; Neurofibrosarcoma.
CASE 13 f j Mass at root of mediastinum extending larger portion in

neck on right. into right hemi- superior mediastinum,
Ref. 12 /f\ Cough thorax. smaller portion in

A 9 4 neck.

/ 67 yrs. Shadow size of hens Tumour J cm. below Neurofibroma.
CASE 14 Hoarseness due to egg arising from R.L.N. origin.

vocal coard paralysis superior mediastinum.
Ref. 11 Im \ |J Neurofibromatosis.

/ 47 yrs. Shadow arising fras Tumour just below Neurofibromas
CASE 15 I j j Routine CxR. superior mediastinum, origin R.L.N. and of vagus and skin.

Cutaneous neuro- indentation barium above carina.
Ref. 4 / \ fibromatosis. filled oesophagus.

Mild chest pain.

; 17 yrs. Round shadow arising Tumour of vagus in Neurilemoma.
CASE 16 f j j Routine CxR. from mediastinum superior maediastinum

above and adjacent and adjacent to
Ref. 9 L i \ J to ascending aorta. ascending aorta.

\35 yrs. Shadow arising from Tuwour on vague Neurofibroma.
CASE 17 i' j Routine CxR. superior medioatinum just below origin

JI \ ~ \ Later cough, nausea, on right. Trachea of R.L.N.
Ref. 6 vomiting. indented and dis-

placed. Barium
swallow and aortogram

BILATERAL TU3OURS
/ 40 yrs. Nodular soft tissue Multiple tumours Multiple neuro-

CASE 18 * | j Routine CxR. shadows on both both sides. fibromas both
I ! \ Slight cough. sides of tOe Carotid bifurcation vagi.

Ref. 8 m/\ Iediastinum at to hilum on L.
(t I level of aortic arch. R.L.N. to S.V.C.

R.A. junction on R.

Diagrammatic representation of the anatomical site in each case is recorded in column 2.
The numbered references correspond to those listed on p. 222.
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which multiple nerve tumours were unassociated
with other stigmata of neurofibromatosis.

CLINICAL PRESENTATION Of the 18 cases, 10 were
discovered incidentally at routine chest radio-
graphy. Three patients presented with hoarseness
due to recurrent laryngeal nerve dysfunction. One
patient presented with vague chest pain and
cough and one with a mass at the root of the
neck. In the remainder the lesion was an
incidental finding at necropsy or surgery.

DISCUSSION

Neural tumours of the mediastinum are quite
common and account for between 19 and 39%
of all intrinsic mediastinal lesions (Ecker, Timmes,
and Miscall, 1963). Such tumours may arise from
nerve cells or nerve sheaths. The usual site of
origin is an intercostal nerve or the sympathetic
chain. However, tumours of the intrathoracic
vagus nerve are very uncommon and when they
occur at this site the tumours are of the nerve
sheath type.
Nerve sheath tumours are of two types,

neurilemmomas and neurofibromas. Neurilem-
momas are encapsulated lesions and histologically
have a well organized architecture of cellular
and reticular tissue. They may undergo cyst
formation and necrosis. Neurofibromas are non-
encapsulated with a poorly organized structure
histologically and contain neurites (Gayola, Janis,
and Weil, 1965).

In previously recorded cases a definite statement
of the histological type of nerve sheath tumour was
not always given because some pathologists dis-
agree on classification. Of the 25 intrathoracic
vagal nerve sheath tumours reported, however,
including our own three cases, 14 were confidently
stated to be neurofibromas and of these eight
were associated with neurofibromatosis. Seven
cases were stated to be neurilemmomas. No case
of neurilemmoma of the vagus has been associated
with von Recklinghausen's disease of nerves.
A case of malignant nerve sheath tumour of the

intrathoracic vagus was reported by Penido et al.,
in 1957, although the authenticity of this case
has been questioned by Gayola et al. (1965).

ANATOMICAL FEATURES The constancy with
which the tumours have occurred in close
proximity to the aortic arch requires explanation.
We believe this is related partly to the anatomical
course of the intrathoracic vagus nerve and partly
to the way in which these tumours present
clinically.

ANATOMICAL FEATURES OF VAGUS NERVE IN CHEST
The vagus nerve in the chest passes from the
thoracic inlet to the oesophageal hiatus in the
diaphragm. A single main trunk exists only as far
as the posterior aspect of the hilum of the lung.
Here the nerve breaks up to form the posterior
pulmonary plexus from which branches arise to
innervate the lung before the oesophageal ptexus
is formed. A single vagus trunk is again formed
before the nerve enters the abdomen. Vagal
tumours tend to occur on the proximal, thickest
part of the nerve where all the neurones and
connective tissue are present as a single trunk
and before the origin of its major intrathoracic
branches. This proximal trunk forms a lateral
relation of the aortic arch on the left and a
posterior relation on the right.
The recurrent laryngeal nerve on the left arises

at the level of the aortic arch and on the right
in the root of the neck. The proximal intra-
thoracic vagal trunk is thus thicker on the left
than on the right. This may explain why the vagal
nerve tumours have occurred in the chest twice
as often on the left as on the right.
A tumour arising near the thoracic inlet has

little room for expansion and tends to grow into
the root of the neck or downwards into the
mediastinum towards the aortic arch. In the case
described by Parella (1950), the tumour had a
dumbbell shape, growth having occurred in both
directions leaving a narrow band of tumour at the
level of the thoracic inlet.

MODE OF CLINICAL PRESENTATION IN RELATION
TO SITE These tumours have usually been de-
tected as incidental findings at chest radiography.
Eight of the previously reported cases and two of
our cases presented in this way. To produce a
recognizable shadow in a chest radiograph a
tumour of the vagus must displace the mediastinal
pleura. The proximal trunk of the nerve is in
close proximity to the mediastinal pleura which
will be displaced by a small lesion. A tumour
arising from the lower part of the nerve might
be obscured by the hilum or heart and be less
readily seen unless a high kilovoltage technique
is used. For example, the tumour reported by
Davis and Brown (1957) encircled the lower
oesophagus and was not seen in a preoperative
chest radiograph.
Those tumours presenting with symptoms all

occurred on the proximal part of the nerve.
Hoarseness due to vocal cord paralysis will occur
only if the tumour arises proximal to the origin
of the recurrent laryngeal nerve. Chest pain and
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cough are most likely to occur with lesions in the
vicinity of the trachea and major bronchi than at
a lower position in the mediastinum.

We wish to record our sincere thanks to the consultant
surgeons on the staff of Brompton Hospital.
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