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THE ANATOMY OF THE MEDIASTINUM
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THE MEDIASTINUM

antertor oblique view

vemns and supertor vena cava The zortic
arch and 1ts major branches occupy a
shightly more posterior positton 1n front of
the trachca The vag: the left recurrent
Iaryngeal nerve and the phrenic nerve arc
situated m close relatonshup to the large
vessels Other ascular structures of the
superior mediastinum are the arch of the
azygos vein and the upper segment of the

Ri]th:
ulmona:
I"’t:zf‘ter’xesf‘“-j
and
veins

EN
Fig 3 The night lateral aspect of the mediasunum as seen in the right lateral and gl

hemrazygos system The space between Lra
chea and spime 15 occupied by the esopha
gus and thoraac duct

The lymph nodes of the supertor medt
astium are found to be adjacent to the
large vessels the trachea and spine The in
ternal mammary vessels and lymph nodes
are placed shighth lateral to the superior
mediastinum though they are frequently n
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Right and left Innomimate

ity
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cluded s a descriptton ot the supersor
medizsunal structures The same applies to
the upper segments of the swmpathetic
chains which are Iihewsse surn ited larerat o
the supcrior medustinum bchind the part
edal pleura

The anterior rredwstinem 15 a shillow
space which 15 bounded anterierls by ihe
sternum and the transserse thoracic wmusele
and posteriorly by the pericardium At the
Tevel of the sccond third and fiurth costal

veins

4-—~Ru3‘ht Phr‘emc N

A\

3B

cartilages thes space 15 sery narrow  lo
wards the diaphragm the spre becomes
wider 1 the left pleural sac recedes laterally
to accommadate the perrcardtam

The contents of the anterior medast
num are the lower portion of she thymus
gland or ats remnants a few hmph nodes
wnterior to the pencwrdium  the sterno
pericardial ligamenrs and the left mternal
mammary sessels and lymph nodes The
i ht mternal mammary vessels and lmph
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Left 0
innormnate, /,
vein

A

Fig 4 The left lateral aspect of the mediastinum as seen in the left lateral and lefe an

terror oblique views

nodes cannot be considered as part of the
antenior mediastinum since they are
bounded posteriorly by the pleural sac and
thoracic muscles

The mddle medastimum 15 largely
formed by the pertcardial sac and tricheal
bifurcaton  The anterior and posterior

inferior borders are the same as that of the
antertor mediasinum The contents of the
muddle mediastinum are all structures en
closed 1 the pericardium  the roots of the
Iungs the pulmonary artcries and vens the
phremic nerves and tracheobronchual Ilymph

nodes
The p extends from

portions of the pericudil sac rep
therefore the anterior and posterior borders
of this medhastinal space Its superior tnd

the postertor aspect of the pericardium to
the spine Its superior and inferior borders
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Superior
vep o cava F

big
correspond to those of the antertor and
mddle mediastinum

The posterior mediastinal contents are
the lower csophagus and the descending
aorta Qther vascular structures are the in
tercostal  peribronchial  penicardial  eso-
phageal and mediastinal arteries and their
companton remns The postenor mediasts
num contains also the vagt and the thoracic
duct Posteriorly are found the sympatheuc
chains the paravertebral Iymph nodes as
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well as the azngos and hemuazygos system

The anatomic classification of the medh
astmum presented here 1s clearly an art
fictal one It should be noted that the
superior mediastinum communtcates widely
with the other mediastinal parutions as
well as the isceral compartments of the
neck This lack of anatomic barriers en
hances the spreading of infection and neo-
plastic discase throughout the mediastinal
compartments and adjacent cervical spaces
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Fig o Antenor view of the posterior and superior mediastinum

+For an understanding of the radiologic
eatures of the medastinum thus space may
e envisaged 1s an irregularly wedge shaped
sody which has a wide anterior and narrow
ostertor segment The lateral walls show
everal projections and indentations reflect
ng the shape of the medrastinal organs
vot all of the curved planes of the lateral
nediastinal  borders are readily demon
rrated on radiologic exammations Obyt
usly those structures which protrude most
rominently into the adjicent lung ficlds
re radiologicilly most disunct Thus
he front1l roentgenograms the night bor

der of the medistinum 1s seeringly made
up by the right mnonunate vemn  the supe
rior vena cava and the right heart border,
whereas the left margin of the medtastinum
appears to be formed by the left subclavian
vessels, the aorta, the pulmonary arter
and the left cardiac border

A more detuled radiologic mvestigation
of the medirstinum may be carned out with
the aud of grd films, high hilovoltage tech
miques tomography nd contrast yisualiza
ton of the esophagus In this manner s¢¥
eral mediastinal contour lines becomes 11¢
1ble within the mediasunal silhouette The
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Fig 6 Postertor view of the postertr meds
asunum

borders of these structures agammst the ad
facent lung are often less conspicuous as

they may be superimposed upon the shad

< ——r

Tig 7 The contour Lines of the posterior
meddiastinum . superimposed upon the tracheal
air shadow (arrows) Thi than curvilinear
shadow 15 caused by the normal extension of
e upper lobes 1mto the prevertebral space

ows of the hewrt spme and large vessels

Roemtgen studies of the various medu
astmal contour lines have made many con
trtbutions to the anatomy of the medist
num 1n the hving and brought out certam
differcnces with classtc anatomic concepts
based on cadaver observations At the same
tme the analysis of these mediastinal hor
ders have proved to be chimicalh important
and wy wmwsual bulge or mterrupuion of
thewrr continuity may tndicate discase proc
esses of the medinstmum or adjacent plenra
ar lung

Some of the more unportant radiologic
features of the mediastinum shall be de
scribed 1 the following,

Anatomuc cross sections of the superior
mediastmum frequently show the esopha
gus close to the spine with the lungs widely
separated by intervening tisue Contrany to
this concept roentgen studies during hife

Fig 8 Tomogram of superior mediasunum
The prevertebral medmsunal space between
the two upper lobes metsures only a few milly
meters 1 thickaess and is indicated by arrows



Fix 9 The soft ussue space of the ntenior
meduistmum 15 oudined on tomogriphy  (ar
Tows)

ke I
¢ "“ R

2t m -
Tig 10 Appearinee of the ntertor medastt

UM gn a patient with emphysema The arrows
indicate the septum Iike structure

Fig 11 The nght Iateral aspect of the postenior meciastmum ss clerly visible 1g-umlr dx:
right loner Jobe (arvowsy The bronchogram shows the prevertebral position ol the night rm\r
lo’i;c m this child Contrase medium in the esophagus shows that its nghe Interal w 1l forms
the night lateral border of the posterior mediastinum in thes region

10
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Tig 12 Cross section of the mediastinum at
the lerel of the seventh dorsal vertebra Many
amatomy texts depict the spice Leeween the
heart and spine (posterior medtastinum) as a
broad tissue structure separating the lungs
sudely Duriag Ife the posterior mediastinum
15 a narrow space with varyng degrees of pul
monary tncursion 1nto the prevertebral regron

mdicate that the esophagus 1s sufficientlv
anterior to the dorsal spine to allow both
lungs to tpproximate each other o the pre
vertebr1l region The medial bordos of
both lungs may then be superrmposed upon

the tracheal air shtadow The space between
the lungs may measure from a few mth
meters to very fow cenumeters i width
This may be shown on conventiontl rocnt
genograms Tomograms reveal readily that
the superior mediastinum behind the
esophagus 15°a ratler narrow mesentery like
structure during hie

The svery shallow antertor mediastinum
15 visualized only with great difficulty Tls
potential space may be demonstrated to ad
\antage on roentgenograms taken in lateral
projections on deep nspiration If the pa
uent assumes the recumbent posmion 2
further separation of the structures of the
mddle mediistunum from the sternum may
occur 1nd aud in the demonstration of retro
sternal masses

In infancy and early cildhood the thy
mus gland may extend into the anterior
mechastnum causing 1 dsstinet shadow on
roentgenagrams both 1w the frontal and
lateral projections In the adult this tissue
space contains only remnants of the thymus
and alveolar tssucs and may be demon

Fig 13 The contour lLines of the posterior mediasunum 4

The border of the medrastnum

against the might lung B Fhe parasptnal soft tisue lme on the left side G The left lat
eral wall of the aortaThe nght lateral wall of the aorta 15 not vsble and the narrow space
betucen Lines A and C does not refiect the aortc width
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Fig 14 \ schematic outline of the contour lmes of the medmastinum

strated 1n frontal roentgenograms by the
antero-medial borders of the lungs In pa
tients with emphysema the upper Jobes
may be m contact m the region of the
retrosternal space and part of the anterior
mediastinum mav apper as a thin septum

These mediastinal contour bines which are
prrtcularly well showr on  tomography

m1y mtersect with the contour hines of the
postenior mediasunum

A detatled discussion of the muddle
medastinum contmning Jargely the heart
and pericirdium would go beyond the
scope of this book It should be emphastzed
here that the night lateral contour of the
left atrium as well as a segment of the large
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Fig 15 Fsophagogram 1n prone and supine
postion 1ndicating consulerable flexibiliey of
the esophagus and posterior mediastmym 1 he
mesentery hike character of the prsterior meds
wsnnum allows a ¢ e approvemition of both
tungs 10 this region

semns entening the atnum 15 visible 1 a
small percentige of normal induiduals
Demonstration of 2 double contour of the
right heart border 15 thercfore not neces
sanly indicatine of mural salvular dsserse
or left atnal enlargement

The postenior mediastinum extends from
the posterior aspect of the pencardium to
the spine Its supertor and inferior borders
correspond to those of the anterior and
middle mediastinum

The postenior mediastinal contents are
the lower esophagus and the descending
aorta Other vascular structures are the in
tercostal, perbronchial pericardial  eso
phageal and mediastinal arteries and their
compamon vens The posterior medastt
num contains also the sag and the thorace
duct Close to the spinal column arc found
the sympathetic chains the paravertebral
Iymph nodes as well as the azygos and hem
azygos system

The roentgen findings also sndicate that
the posterior mediastinum 15 not located
. mudhine but semewhat towards the
left side At the same time 1t s shightly
tilted Contrary to cadaver observations the
wadth of the postenor mediastmum may
not measure more than 2 cm

Fig 16 The wner aud outes surface of the night tracheal wall s clearly viuble (atrows)

With the deselopment of large paritracheal lymph nodes the outer comtour of the trachea
has disappeared The night lung 1s no longer m contact with the might tracheal wall
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Fig 17 Rught and left paraspinal soft tssue
lines (arrous)

Contrast examination shows the esoph
agus to be cylindrical with the exception of
studies duriog hfe mdicate that the esoph
agus 15 suspended 1 the superior and pos
tenior mediastinum at some distance from
the spinal column Roentgenograms taken
m recumbent and prone position reseal
considerable flextbility of (s structure
within the mediasttnum

Contrast examination shows the esoph
agus to be cyhindrical with the exception of
those segments which show shallow indenta
tions and deviations by adjacent organs
The right wall of the esophagus may be
visible aganst the Jung n front of the
spine ‘The left wall of the esophagus may
be outhined in the upper thoricic region
above the level of the aoruc arch In sts
upper portion the esophagus 1s not strictly
in mudlme beyond the trachea but shghtly
placed to the leit side

The following indentations and devia
tions of the esophagus may be normally oh
served 1 the medimstipum

1 A lelt concave indentation by the zor
tic arch

2 An antenor contayve mdemanon vy the
left mun bronchus close to the bifurcation
of the trachea

3 A shallow indemauon wlick 1s a0
teriorly concave by the posterior aspect of
the heart notably the left atrium

4 A posterior concauty caused by the
aorta Tius indentatron varies considerably
dependmng upon length and width of the
descending 1orta

The thoracic segment of the trachea re-
veals a distinet identavon on the left side
ciused by the adjacent aornic arch Oppo
stte to this indentrtion a shallow umpres
sion by the azygos vein occastonally may be
noted Generaily the wmr column of the
trichea permts 1 dstinct Visualizatton of
the position and diameter of thus structure
In some mstances howeser medmstinal
contour lnes may be superimposed upon
the trachea simulating narrowing or un
usual deviations They are formed by ex
tension of the Jungs mio the retrosternal
and retrocsophageal spaces of the mediasts
num
On the night side both the mnner and
outer nalls of the trachea are usually dem
onstrated In thus regron the trachea with
the overlying mediastinal pleura 15 1n direct
contact with the night lang On the Jeft
side blood vessels are placed 1nto the space
between the trachea and left lung so that
the outer wall of the trachea 1s usunlly not
depicted If-—n a series of yoenigenograms
—the outer wall of the trachea on the right
becomes indrstinet or obliterated enlarge:
ment of vascular structures enlargement of
Jymph nodes or desvelopment of other soft
tissue masses should be suspected

On the left side of the spune from the
level of the 2ortic arch to the diaphragnt a
sharply defined soft tissue band 1s fre
quently observed on the frontal roentgeno-
grams of the chest and spine A sumlar
shadow 15 less frequently demonstrated on
the night side Most authors agree that these
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shadows are cast by the soft tssues beneath
the partetal pleurae covering the spine

On the right the parretal pleura covering
the posterior chest wall and lateral spnal
column proceeds sn an obhique phine to
wards the midhine before 1t reflects sharphy
to the medistinil plevra On the left side
howerer the vertebral pleura blends grad
ually with the mediasunal pleura maintan
wg a much more saggttal duection The
more sagteal 2reangement af the pleura on
the left sule enhances 14s yoenigen demon
stirahon by the ingennal \rn bewm and
may explam why Qus shadow 15 seen more
frequenthy on the left thn on the nght
side

In indirduals wath a tortuons orea the
left paraspinil shadow 1 very often wid
ened Tlis s wpparemb cavsed by the tend
ency of the aorta to dislodge the pleura
way from the spme Chmenl obsenvations
of the parwspmal shadows carrv consider
able significance as Jocaluzed or diffuse
bulges of these shadows mas dicate patho-
logte processes of the postertor mechastnal
or spinal space On the other hand 7 sharp
mterrapion or obliteraion of the para
spinat shadow may denote toss of air con
tent 1n the adjacent pulmonary twsue or
pleural fhnd formation
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Chapter 2

THE ANATOMY OF THE MEDIASTINUM (CONTINUED)
THE MEDIASTINAL LYMPH NODES

THE LYMPH NODES of the thorax form
an extrathoracic and atrathoracie group
Only those chams of 1ntrathoracic nodes
which have a close relationship to the medt
astrnum shll be considered here

A THE PARIETAL LYMPH NODES

The panetal lymph nodes may be sub
divided o the following chins

1 The anterior parsetal or internal mam
mary lymph nodes

2 The posterior parietal nodes

8 The cinphragmauc Iymph nodes

1 The antenior partetal or mternal mam
mary nodes have attracted considertble m
terest on account of thewr mvolvement n
neoplastic diseases of the breast Actually
most of these nodes are not within the con
fines of the mediasunum  being located be

Thymus
rémnant

Internal
rnammary
vessels

Fig 19 The Iymph nodes of the anterior
mediastinum  The lymph nodes are found
close relationslip to the internal mammary

vessels
16

Fig 20 Metastatic involsement of the upper
left wnternal mammary chan i 2 patent with
carcinoma of the breast (arrot s}

hund the mtercostal spaces and costal car
ulages 1n front of the pleural spaces later
ally or medilly to the mternal mammary
vessels The nternal mammary nodes are
found with considerable regulanty at the
level of the first and second Interspaces
Therr presence n the third to sivth amter
space s less consistent The upper nodes
somevw hat larger than the lowet
ones In addition to the mternal niammary
chain a few lymph nodes may be found
irectly behind the sternum 3 sthin the an
terior mediastnal space

These lymph nodes recenc Jvmphates

are usually



THE MEDIASTIN

Y

“f
85

Y

s
{

oy

L
L
S~

)

“
'\\ 4
=

N
v

N
R
S

Fig 21 The thuracic duct and lymphatre b
nodes are 1 close refananstip o the spine

from the anterior thoraac and abdonunal
walls and mammary glands Yo by was
of the diaphragmantc nodes the superior
and interior surface of the Iner may dram
nto the mernal mammary nodes

The sermimal trunks of tns lymph node
sustem empty mio the thortere duct on the
left and nto the 11 he lymphate duct on
the right side There are many »armations
with direet drainage of these cannels mto

SL LAMPH NODES

AT
VR \g’/ i

hannels of the positrior medmasimum The hmph

the jugalo subclasian angle or nodes of the
ceruen chams

2 The posterior panietal nodes consist of
the antercostal nodes and juxta vertebral
nodes Onby the Jatter ones mu be con
tumned m the mediastnum The lymph
nodes anastomase freely and recene hiy
phatics trom the 1atercostal spaces pleura
vertebrae and spmal muscles The ctferent
Imph vessels deam directly or ndirecthy
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Dxaphr-ugmuhc
nodés A

Fig 22 The prevascular and diaphragmatic lymph nodes on the right side The position
of the anterior nodes of the night pulmonary root 1s also indicated

1nto the thoracic duct In the upper spinal
region there are usually anastomoses to
Iymph trunks emptying nto the right jug
ulosubclavian angle or into the Iymph
node chams of the neckh

3 The diaphragmatic Iymph nodes are
found along the diaphragmauc aspect of

the mediastinum  usually anteriorly and
laterally to the attachment of the pen
cardial sac. The nodes recenne hmph ves
sels from the draphragm and sts corering 25
well as from the subphrenic structures such
as the iser The efferent vessels drasn 1nto
the internal mammary node system or as-
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cencd with the phremc nerves and sessels to 1 Anterior meduastinal or prerascular
the anterior mediasunum Iymph nodes

8 THE VISCERAL INTRATHORACIC

2 Postenior mediastinal lymplh nodes
LYMPH NODES

3 Pentracheal bronchial tymph nodes
4 Intrapulmonary Iyinph nodes

The sisceral mtrathoracic lymph nodes

compnise the following groups

1 The antersor medsastuml or prevascu
lar mph nodes form chans which are gen

Iy
Transverse
pre-vascular

vasc \\\t\:{ ‘d izi}\‘ p&gfsascular
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Fig 24 The posiuon of the nght prevascular cham 1s mndicited by silver chips placed at
the anterior aspect of the superor vena cnva and nght mnomimate ven (arrows)

erally located along the antertor wspect of  found to be prevottic and precirotid An

the large vessels On the night side this  other chamn s arranged m a transserse man

group of lymph nodes has a close relation ner belind the thymus gland hinkang the
ship to the supertor vena cna right i two prevascular groups

vein and angle ‘These nodes recenve afferent vessels origi

On the left side the lymph nodes wre nating i the antertor parts of the pul

W

Fig 2 A group of small calcified lymph nodes of the nght prevascular chn Note that
these nodes are at some distance from the trachea 1 the latertl view (amrows)

)




THE MEDIASTINAL LYMPH NODES

Fig 2 Calafied Iymph nodes of the Jeft
prevascular cham (arfows) 10 a child with pul
monary tuberculosis

monary roots diaphragmatic and mediasti
nal pleurae heart, pericardium  thymus
the thyroud gland and trachea The ¢ferent
vessels terminate wually 1n the thoracic
duct or directly mnto the jugulo-subclavian
angles Occasionally dramnage mto the jug
ulo lymph node chains 1s found

2 The posteror mediasunal lymph
nodes are located adjaccnt to the lower
esophagus and descendmg aoria  being
more numerous 1n the lower portion of the
mediastnum  The afferent vessels of these
nodes sssue from the diaphragm the esoph
agus pericardium and lower lobes of the
lungs The eflerent channels empty mto
the nodes of the tracheal Wiiurcation or &
rectly ynto the thoracic duct

3 The perutracheal bronchial podcs are
subdrded mto the following groups

(a) The paratracheal nodes

{b) The nodes of the bifurcation

(c) The nodes of the pulmonary roots

Tig 27 A large lymph node in the region of
the lefe prevascular group This node 15 most
Iikely located 1 the region of the ligamentum
arteriosum (Botalli s node)

(a) The paratracheal nodes are found on
both sides behind the large vessels closc to
the trachea and recurrent laryngeal nene
The right chan 1s usually more developed
Its lowest node which may be fauly large
15 situated adjacent to the arch of the azy
gos vern and commonly referred to as the
azygos node Less conmstently a cham of
small nodes may be found dectly behind
the trachea

The right nodes form an ascending lym
phatic pathway which recerves vessels di
rectly from the right lung or from the nodes
of the pulmonary root and bufurcation The
lymphatics of the trachea esophagus and
thymus also enter these lymph nodes Gen
erally the efferent vessels form trunks which
dram with many vanatons into the right
Jugulo subclavian venous system

The left paratracheal nodes form a sim1
lar ascending pathway which empties tisu
ally into the thoracic duct and w  *

r
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Fig 28 The lymph nodes of the posterior med astinum

cerves lymphatics from the trachea the
esophagus and left lung

(b) The nades of the tracheal bifurcation
consist of one rather large and several
small nodes along the infeitor and anterior
aspect of the tracheal ifurcaton These
nodes accept lymphatics which stem from
the dinphragm heart pericardium  esoph

agus and both lungs The efferent lympl
channels terminate usually in the ngh
paratracheal chain

{c) The nodes of the pulmonary roots
surround the hrlar structures 1n close rela
uonship to bronchi artertes and vens As
4 rule an anterior posterior superior and
inferior group 15 distingmished  Some of
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the inferior nodes arc placed m the pul
monary Ligtments where w may be dif
cult 10 separate them from the posterior
mediastnal Iymph node group The nodes
of the pulmonary roots are considered to be
within the confines of the medistunum
They recerse lymphatics from the pulmo
nary lobes and dramn 1nto the paratracheal
nodes and nodes of the bilurcation

4 The mntrapulmonary Iymph nodes con
sist of the intrapulmonary nodes proper
and the superficial subpleural nodes which
will not be considered here

The intrapulmonary nodes are usuallv
situated 1n the angles of the bronchi ar
tenal and venous dnisions They may be
localized 1n betneen the lobes (interlobar)
or within the lobes (lobar) On the right
side a sujeror mnterlobar node 15 placed
in the angle between the upper lobe bron
chus and manstem bronchus A night 1
ferior mterlobar node 15 found just below
the origin of the muddle bronchus

On the left side an 1nterlobar node oc
curs 1 the angle formed by the bronchi
of the upper and lower lobes

Other interlobar noles are developed at

Ty, 29 Calafied posterior mediastmal lymph
nodes {arrows) The hmph ndes are m dose
relat onshep t> tle esophagus v Lich 15 tamely
opacificd 3 1th ¢ ntrast medum

Ploma Mate the pressure defect on the essphagus

-
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Fig 81 A small pwaqoruc node (arrows)
tn a pauent with pulmonary carctnomt

the subduisions of the bronchi 1nd arteries
located esther 1 the pleural fissures or pul
monary parenchyma

Acunlly the mterpulmonary nades con
stiute lymphoid ussue outside the medi
astnal spice They represent however the
primary drumnage area of the lymphatics of
the lungs and are usuallyv in direct con

Azgcjos node

Nodes
of the
pulmonary
root

%

ubwity with the medrastinil lymph nodes
of the pulmonnry roots

C THE LYMPHATIC DRAINAGE
OF THE LUNGS AND ESOPHAGUS

In neoplasic and nflammatory dis
enses of the Jungs and esophagus imolve
ment of the regional lymph nodes 1s of con
siderable diagnosic and therapeutte i
portance ‘The normal Iymphautc drainage
of the organs shall be briefly summarized
Admtted there ar¢ miny anatomic vira
trons Also with regard to the mtrapulmo-
nary lymphatuc dramnage appreaible dif
ferences of normal anatomic concepts exist

Under pathologic condittons blockage of
lymph nodes may enhance collateral and
retrograde flow of }ymph winch m ssclf
my expiun devitions from predicted jat
terns 1 the hymph node spread of pulmo
nary cincer

According to Roustre cach lung consists
of three prmapal drainage regtons a supe
rior muddle and wnferior one which do not
correspond to the lobar subdsvisions
Lymph passes from these regtons directly or
mdirecthy by way of nodes within the Jung
or pulmontry roots to regtonal dramage
chains 1n the mediistinum

From the npht superior region (1ntero-

) ‘\Pcma’tpacheal
/

¥, _pulmonary
nodes

Fig 32 The penitrachenl bronchral lymph nodes
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Fig 33 Enlug of nght p
wodes (arrows) There is also marked hilar  Fig 34 Enlargement of the bifurcition and
adenopathy present posterior mediastinal nodes The esophagus 1s

displaced posteriorly

g 3> Enligement of the n des of the pulmoniry root and of the mtraputmomry nodes
I a patient vath aweo d (rron s)
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,..? } Fig 36 Diagrim of the lymphanic draiet
V‘\ e of the pulmonary lobey

1T : ,
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medial aspect of the mght upper Jobo)
Jymph flows to the nght paratracheal
hmph node group The muddle region
(postero later1l aspect of the nght upper
fobe the right middle Jobe and wpper part
of the right lower lobe} drams lymph o
the might paratracheal cham and nodes of
the bifurcition The inferior region (base
of the nght lower lobe) empties lymph mto
the nodes ol the Lfurcation nd posterior
medizsunil nodes adjacent to the esoph
gus
On the left side hvmph passes from the
superior region (upper portion of the Ieft
upper lobe) to the left presascular and
piratracheal lymph node groups The mid
dle region (lower part of the left upper
iabe nd supertor and middle zoncs of the
Jelt lower lobe) has the left paritrachesl
and bufurcion Jymph nodes as dramage
arca The inferior region (basifar pare of
the Jefr Yower tobe) dramns Jymph into the
brfurcanon nodes and juxia esophagesl
nodes

Viath these obsenations Rouslere has
shown that a major porton of the left fung
will direct sts humphane channels tow ird
the ifurcation lymph nodes wiich m turn
drain mto the right paratracheal chan
The mght paratracheal chain represents
therefore a prinapal dranage arca for the
cntire right lung and 2 major portion of the
teft tung This may explan the frequent
predomimnt smohement of nght para
srachenl hymph nodes 10 various tpes of
intrathoracic dise 1ses

McCort and Robbtms 20d more recently
Nohl have carefully analized the lymph
node spread of putmonary cncer Tho
observations tend to confirm the anatomic
concepts presented by Rouviere

The thoracie csophagus has two ctcnsive

lymphnte nemorks  the submucous and
muscular Iymphatic systems The lymphatic
channels of these tho systems triverse not
only the entrc length of the esophagus but
also anastomose with cach other Some of
the collecting vessels of these networks may
p1ss directly to the nearcst regional nodes
Others may scend or descend for some dis
tance belore emptying nto adjacent Iymph
node chams of the neck  medmastutum or
epigastrium

The echcJon of lymph nodes which re
cenve lymph from the esophagus are from
abote downwtird The mtermal jugular
chains  both paratracheal lymph node
groups the nodes of the tracheat bufurca
uon the posterior nodes of the pulmonary
roots the posterior mechiastinal nodes the
nodes of the cardia and lesser cunvature of
the stomach
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Chapter 3

MEDIASTINAL EMPHYSEMA

MEDLL‘)'I IN AL emphysema or prcumo
mediastinum 1s the abnormad collection of
arr or gas an the ussue spaces of the medi
asunumr Though mediastinal emphysema
may eslubit a number of chiracienstic
clinical ssmptoms and signs its diagnosis
usually depends on radiologte examin iion
In mny crses pneumomedsastinum may be
abserved as an wnadental finding of hide
chinical wmportance  In other nstances,
however mediastal cmphysentz may pre
dommate the cincal prcture on account of
s adverse effects wipon the cardiorvascular
and resprratory systems On rare accasions
mediastinal emphysema 15 a highh sigmef
canc finding as 1t miay be an imporeant clue
to the diagnosts of rupture of a cenvical
mediastinal or abdominal viscus The radi

Fig 37 Deselopment of extensne mediastinal
emplhysenia and pueumothoras following tra
cheostomy

ologic recognison of mediastinal empliy
sema mav 1lso be exceedingly important 1n
the difierenual diagnosis of other acute
conditions such as coronary artery distase
acute pencarditts, pulmonpary farcuon
and spontaneous pnetmmothoray

The pathways of air into the mediastr
num and the ciuses ol med! stinal emphy
sem shall be considered rogether

Arr may find access (o the medrastinum
from the soft tssues and orgins of the neck
the chest wall and pleural cavites the sub-
phrenc spaces the mediastipal yncera and
the mtcrstinal spaces of the ung Rarely
bacterral gas formation wiil lead to the de
selopntent of mediastinal emphysema
the course of mediasunits or abscess

The passage of air from the fasaial cont

e

[

Fig 38 Very marked medusaait emphy

In the biersl

sema following chest trauma
\iew wost mediastinal structutes are oul

with unusual clanty

et
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Rupture of these organs has been observed
m pcnclr.’xtmg and non pene!rﬂ(ml; m]unc<
of the chest VMore commonly 1t may be en
countered mn the course of endoscopic ex
aminations  Pncumomediasunum may be
caused by the presence of foreign bodies or
develop m the course of their remorv}
Of utmost chimeal sigmficance 1s the de
velopment of pneumomediastinum m
spontancous rupture o the esophagus In
ths clintel entity rupture of the esophagus
occurs 1 the 1bsence of known pre existing
disease of this viscus In ats chinrcal sympto
matology this syndrome mny show marked
resemblance to other acute thoricic or Wb
dominal conditions such 1s myocardinl m
farction  acute pancreitiis or perforated
pepuc ulcer
Though the exact mechanism of esophag
eal rupture 15 not fully understood 1t 1s
believed that sudden forceful cistention ot
the lower csophagus 1n conjunctson with
disturbed motor function e mmportint
contributing factors With fen exceptions
thus catistrophic event has occurred in the

s, e
W’s P
- S
. (vnﬁr" —_—
£ Y
, N
X
*
.
'
s

followin

m:!

an attack of

course of pronounced vomiting Alcoholism
and cercbral diseasc are considered to be
d g for the develog ol thys

I§ T
entity
The tear n the esopliagus 1s almost al
wys found in 1ts lower third anteriorly or
on the Jeft side It mesures usually from a
few mullimeters to several centimeters
iength Rapid outpouring of gastromtes
unal contents into the mediasinum or
pleural spaces leads to the development of
preumomediastinum  pleural flurd forma
tron and basilar pulmonary infiltration
Preumomedsastinum my develop sub-
sequent to dissectron of ir from the inter
sutial spaces of the lung into the mediasu
num On the buwis of experimental and
climeal studies 1t 15 now widely accepted
that rupture of the pulmonary alveolar
bases may Now escape of atr 1nto the tissue
spaces sheathung the blood vessels of the
Iung and bronchi These atr bubbles may
dissect toward the hilum of the Jung and
pass into the mediastinal compirtments
As the tension of ur n the mediastmum

1 asthma in a young ¢hid

Fig 41 }

the entire

demarcating the mednstmal

sharply

Aur has dwsected
structures
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nses sccondary rupture into pleural cavt
ties may occur lending to the development
of preumothorix

Macklin has carned out detaded studies
of the normal anatounc relattenshup of the
pulmonary ieol wnd therr underlying
stroma Several factors may alter the nor
ma) anwtomic relitionships o such an ex
wnt as to permit escape of aw from the
alveolt 1nto connectine tssue spaces of the
lung Overdistention of the ur spaces of
the lung on one side and reduction of the
vascular lumen on the othier sile m1y
create abnormal pressure gradicnts between
the alveoli and iterstinal spaces of the pul
monary parenchyma These pressure dif
ferences may cause a break of the lieolar
bases with the development of pulmonnry
nterstitr il emphysema

According to Micklin the most common
« which predisg [CN: v
nterstitial emphysema and pueumomedx
astnum are the following

1 Atelectasis of the lung ssociated with
overdntention ot remote or adjacent pul
monary parenchyma

2 General oveninflatien of the lungs with
or without mereased ntraalveolar pres
sure

3 Decreased pultmonary blood flow espe
ctally 1n conjunetion with hypermflation of
the lungs

Obviously there are large numbers of
pulmonary disorders 1n which these pre
disposing lactors are prevalemt  Foremost
among these condions are  atelectises
poeumonia pulmonary abscess and gen
eralued or localized pulmonary emphy
sema  Other causes of acute mechastinal

v are sudden comp of the
chest ancsthesia uader postne pressure
and resusataton Pneumomediastinum s
known to have occurred followmg near
physiologic maneuncrs sucl as eary stram
ing and ntense coughsng

It 1s noteworthy that m infaney and early
¢hldhond mediastinal emphysema 15 not
mirequemntly detected 1 the course of var
1ous respratory dusorders It has been pos
wiated that the pulmonary aheolir bises

EAITHYSEMA

-

Fig
sema

onsct
while
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Spomtancous mediastinal emphy
4 20 year old physican nated sudden
of moderately severe substernal pain
valkmg up sturs Discomfort pers sted
for 3 days The air in the med wstinum dis
appeared withm a very short time

are partreularly sulnerable in these age
groups leading more often to the described
tratn of events Thus preumotmediastinum
and pneumothorax are commonly obsersed
in anfapts with hyaltne membrane disease
and 1 the fetal aspiration syndrome

The chimieal ssndrome of  spontaneous
mediasunal cmphysema deseries specaal
considerauon In this chimand envity usual
1y an the absence of any known contrtbut
g fictor  pneumamediastinum develaps
with stubing symptoms and signs Sudden
substernal pain often requires chfferentia
uon from angint pectons \ crunching or
cracklin, sound m the medeastinum 15 a
most characterntic sign i tlus conditton
Most tuthors agree that anterstitial pul
moniry emphysema s 8 causatine factor
the pathogeness of this condition

On rare occastons gas formauon in bac

o
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teral 1nfecttons may be sufficiently marked
to lead to the accumulrtion of numerous
small gas bubbles m the tissue spaces The
nfecuon may be primanly locahized 1n the
mediastnum or may have origimited n the
neck and spread into the thorax In this
respect this type of medristinal emphysema
has considerable resemblance to other em
physematous 1nfections occurring i sar
1ous body parts and organs

Radiologically, a collection of air 1n the
medrstinum may be recognized on frontal
views by a unilateral or bilatera bulging of
the medisunal pleurte These septa are
delineated s dehicate hnes which are sep
arated from the mediastinal organs by a
band of increased translucency

On the nght the septum may extend
from the soft ussues of the neck to the nght
heart border Qu the left the septum may
be seen n the region of the large vessels
and the aortic knob reaclung towards the
diaphragm along the Jeft heart border In
the Itteral projection ur m the mediastt
num mav accentuate the contour Iines of
the mediasunil structures  Thus the an
+

tersor surface of the heart and aorta and
the posterior aspect of the sternum may Le
demonstratcd with unusual clarity

It 15 noteworthy thae small amounts of
arr m the mednistnum may not be recoy
nized or m1y be detected only with great
difficulty Under these crcumstances the
frontal or lateral projections alone may
show air in very hmuted scgments of the
medisttnum  In many instances mediasti
nal emphysema will fead to emphysema of
the soft tissues of the neck which may be
radiologically more pronounced than the
air collectton 1n the thorax

In spontaneous rupture of the esophagus
pleural effuston and pneumothoray are 1m
portant associated radielogic features
These complicattons are usually found on
the left less commonly bilaterally and very
rarely exclusively on the right side Eccape
of gastric contents mto the mediaunum
may cause medinstnal ceflulius and basitar
pulmonary nfiltration

In those nstances i which mediastmnat
emphysem 15 caused by rupture of the
tracher or csophagus the site of perforation

Fg 48 Scvere medmstmal emphysema i a

emplysema surrounds the mediastinal organs a

There 1as moderately severe dyspica present

nd exterds nto the soft G sues o

3 sear ¢}d bov 1 th rubeola pneumon 2 The

£ the neck
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Fig 41 Spontancous substermi medistmal
emphysem Th 36 year old mile panent dc
seloped 1 sudden pain tm the suptasternal
notch which gradundly merewsed m seventy \
corrse graumg sound wis heard over the ster
num The ar was vestble only in the lateral
projection (atrows)

mav be demonstrated v the administration
of suitable contrast medra
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Chapter 4

MEDIASTINITIS

MEDL\SIINI'I IS has been defined by
hornblum nd Osmond as mflammation of
the loose mediasunal areolar tissue and 1its
biood Iymph and nerve supply The m
flimmion may be acute or chirante dufuse
or localized suppurine or nonsuppura
tine Acute and chrome Jocalized suppura
tions are termed abscesses diffuse suppura
tons phlegmons In the mjonity of 1n
stances meadiastnitis can be controlled by
antibrotics and external drunage and so
1s of less importance to day than formerly
The causes for mediasunitis are numer
ous Cases may result from direct (rauma
(punshot wounds stab wounds fractures
surgical pracedures) extension from inflam
mation of mediastinal structures (lymph
nodes pericardium trachea esophagus) ex
tension from perforation of mediastinal
structures {esophagus trachen) and exien
sion from mflammations 1n areas adjacent
to the mediastinum  (neck lungs pleura
thoracic vertebrac retroperitoncal space)
Paravertebral abscesses which bulge into
the mediasunum and which are almost al
w1ys secondary to spmal ostcomyelius are
diseussed v the chapter dealing nith Je
siaps of bone and cartilage
The pathways through which mflamma
uan spreads from the mediistinum o sev
cral adpacent areas (and vice versa) hase
occupied the attentton of smvestigators for
a long tnne Sevcral studies dealing with
this aspect of medistimus are mentioned
1n the references Most secondary types of
mecdhastinitis spread downward from the
neckh and i doing so sprend into the su
persor and posterior aspects of the meds
asunpum—nat nte the antcrior compart
ment because of the structure of the fsaal

~ Plnes
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Radiologically, medrstimus presents 2
vanble picture In mild cases of daffuse in
flammation there miy be no sdentifiahle
changes 1 the appearance of the medsast
num at Wl The borders will appear nor
mal and the contours sharply definad
Wath more adsanced nflammations how
ever there s Iikely to be diffuse widening
poor difimuon of the borders (because of
mflammation in the adjacent ussues) and
cven poor defimuon ol the hilar shadows

Wth formation of an abscess by loralza
trort of 1 suppurause process the mflunma
tion assumes more the appearance of a
mediasunal mass Most abscesses are located
etther i the supcrior or posterior aspects
of the medrstinum They cause unilateral
or hilateral bulpin, of the borders They
tend to be more commonly on the nght
than on the kft They may displace the
trachen or esopliagus (o one side or the
other forward or bachward Abscesses oc
cur only rarely i the lower half of the
mcdsastinum

Since lesions 1 the neck are important
sources of medistinal mflammaton ade
quate studies should be made of tus re
gion Such examiations should include the
following  Frontal lateral and oblique
film studies using esther normal or soft
ttssue techmques of exposure  flue roscops
and contrast medi studies of the ¢sophd
gus Sofe ssue emplrysema exther Jocalized
m pockets or extending diffusely along the
muscle planes usually dicates perforaton
of one of the ar contamng siractuses
(pharynx laryn¥ trachea or esophagus)
Increasc in the distance between the pos
terior pharyngeal wall and the ntenof
border ol the cervical vericbrae sdentifies 2
retropharyngeal abscess Opaque foreign



MEDIASTINITIS 35

-
-~ !
s ¥
. | .
- L s C
re
- S
-t e ] .
e ! -
kel “

Fig 46 Medusunl abscess fol
lawing opuaan of o arteno-
senons fistula which ws secondary
t a gunthot wound  The imual ex
Amination {alioy ing surgery showed
the extent of the abwcess pocket in
the antevior medusinum and nght
hemithorax Foll wang injccuan of
contrast muternl (ammows) the lo-
«ihzed nature of the p cket 18 agamn
demonstrated
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Fig 47 Mediastinal abrcess secondary to a cervical abscess Tlis 50 year old patient swal
lowed o beef bone 5 days previously The bone Jodged i the cervical esophagus perforated
it and produced an extensive abscess The lateral view of the neck discloses the bone m the
lower cervical arca extensne soft ussue emphysema and forward displacement of the pharynx
larynx and trachea The frontal chest film shows extension of the abscess into the superor
mediastinum At esophagoscopy  large  quantities of yellow pus were obtaned The bone was
dislodged and passed nto the stomach The mediasttnum was dramed Courtesy of George §
Roach Jr MD and Willilam W Bryan M D Atlanta Georgia

breakdowt: of tuberculous hymph nodes Tho

ressive tracheal obstruction which eventually
e MD

Fig 48 abscess secondary to 2
24 month ofd female had clinical findings of prog
required an emergency thoracotomy and tracheostomy Courtesy of Franas H Col

Memphis Tenn
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bodies (bones and metallic objects) re
tamned in the cervical esopha,us can often
be seen on appropriate studies

E of the enure 15
extremely umportant primarily because the

1

abscess derived from 2 primary process in
the thoracic spin should be borne in nund
this 15 discussed more fully under the head
1ng of paravertebral abscesses in the chapter
(Ieahng with lestons of bone nd cartilage

underlying etiology ol the 15 15
frequently an esophageal leston Foreign
bodies in the mediastinal segment of the
esophagus are usually difficult to denaly
manly because of the conflicting shadows
of the lungs and bony structures of the
thorax Fish and chicken bones cin some
umes be rdentified by having the patient
swallow 2 small pledget of cotton soaked 1n
a contrast media and obsersing where the
contrast inedin 1s arrested in the exophagus
When perforations are apparent or sus
pected 1t 15 probably better to use a water
soluble contrast media or 1odized o1l rather
than a barium mixture

When the mediasunal mass 1s paraserte
bral in positon the possibility that 1t 15 an

Fi, 49 Localized abscess of tl & me {asunum
secondary to csophageal perforation  The
el zpated oval shaped abscess displaces the
esophigus anteniorly

smular to cervt
cal emphysema 1s usuall) the result of per
forations of the esophagus trachea or one
of the bronchi This process has been de-
scribed 1n detml in the chapter on emphy
sema and the reader 1s referred to that des-
cusston In a rare nstance mediastinal em
physema can be attributed to bacterial gas
formation
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Fig 50 Mediustmal abscess secondary to
csophageal perforation This examimat on i
closes multple air fuid levels and contrast
media in the lawer part of the abscess pocket
There 15 extension into the right pleural space
Couttesy of M Bedford Davis Jr MD ard
Sicien G Clone MD  Athnta Georgia
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Fiz 531 Medtwstmts i 1 47 year old male In 1 few days period the patent successively
Ind 2 history of a molar tooth abscess Ludwigs angina indurauon and swelling n the an
tertor part of the neck and substernal pain Physical examunmatron disclosed a friction yub
with cardiac g A chest revealed med pt Lsophageal
studies were normal Despite tracheostomy medistinotomy wnd dramage of a submental
abscess the panent died Post mortem examination disclosed massne necrosis of the mediastt
num secondary to mmfection The medmstinal emphysemt was evidently the result of bacterial
since there wis no perforation of a hollow viscus detected at autopsy

gas formation
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Chapter 5

HEMOMEDIASTINUM

HE‘\[O\[EDL—\QTH\ UM hs attracted he

norta or 1ts branches A\ more unusual etuse

tle attention 1n the chimieal This

of med al 1 1s the dovelop

conditon should deserse more emphasis as
1ts mantestations may be sufficiently scyvere
1o require surgical mtervention such as de
compression of the mediasunal structures
There 1s hittle doube that hemorrhage into
the mediastinum often remams wnrecoy

ment of med n paucnts
with urenuz  typhosd fever and hemor
rhagic diathesis Capps has descnibed the
collection of a2 meditstinal hematom: s a
patient with spontancous hemorrhage ongi
Mmung from a parathyrosd tamor  Under

ntzed as minor degrees of en
largement may be difficult to recoghize on
radiologic and climeal evamination
Hemomediasunum  may develop as a
complication of sanous disease processes
affecung the large vessels such as yupture
ot a syphulitic or disecting aneurysm of the

these circ the underlying prumary
patholagy 15 usually in the foreground of
the ehinical picture though the mediastinal
hemorrthage may have profound conse
quences

The large majorny of cases of hemome
diastinum 15 post traumatic 1n origin Fre

b, o2
to anset of symptoms shows 1 tortiious aota without wideming of the night paratracheal space
Ihe outer contour of the might tracheal wall s well defined Following the devel spment of
whissccang aneurysm a Tight puratracheal solt tissue mass appears obscuring the outer contour
o the tricher On awtopsy this denty was found to b~ 1 hemomedistinum The dissecting

ancurysm had ruptured into the penicardium
RO

Hemomedmstinum m a patient with disecuny, ancurysm The frontal vies prior

—
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Fig 53 “Mediastinal hematomn following
steering wheel injury of the sternum The su
Pperior mediastinum 1s widened as the result of
mediastinal hemorrhage

A
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Fig 55 Hematoma of the mediasttnum fol
lowing stab wound injury of the ufurcation of
) the pight innomemate artery

Fig 54 Paraspmal hematoma Tius hema
tom1 developed as the resule of compression
fractures of the sixth and seventh dorsal ver
tebrac

quently mediastinal hematonm results frot
external myury to the thorax pargeulari
the anterior chest wall (steering wheel a¢
cident) One of the most commott causes 6
mediasunal hemorrhage 1s a perforatin,
wound leadmg to the lecration of one of
the large vessels The accumuhition of
blood and plasma 1n the medsasunum fol
lowing surgic ! procedures tn the region of
the neck and medistinam 1s commonly ol
served  Lhis type of flnd collectron m the
medistinum 1s often noted following sur
gical procedures such as remosal of medt
wstmal tmors correction of vascular maf
formations of the medrastinum or symp2
thectomy

Most often the hemorrhage 15 belicved 10
stem from the venous system of the meds
astinum  Occasionally however the hemor
rhage may be arterial in character particu
larly m the presence of penetrating chest
wounds or rupture of an aortic aneurysm
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Fig 56 Localized mediastnal hematoma frllowing surgual correction of coarctation of the
ama (bedside roentgenogram) Seseril weeks later definrte regression of the hematom1 was
noted
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Frg 57 Hemomedastnum secondary o guushot wawmd of the tora< The wmtial roent
gemogram 1 frontal projection shows the Lullet at the sujenor aspect «f the hemtoma
Ino weeks later the hematoma has almost completely disappeared Courtesy of S hrantr
MY A A Hosntal A1l pitv Cer e e
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Fig 28 Large shghtly lobulited medinstinal hemitomn one day following surgieal expl>
rwon of the medisunum for puuhyrod adenomr The hemomediastinym sumulates a me

dnsunmal tumor

The rapid accumulition of blood i the
wmednstinum may produce 1 tamponade
hike effect on the mediastnal structures re
sulting 1n venous distentton cynosss
dspnct Blood loss may be sufficiently se
vere to lead to the development of shock
di ,small b 1

my be dfficult to detect on ¢xamination
This applies particularly to these cases
which the ridiologic examination 15 carried
out 1 supine postuon 1t short focus film
distances In early cases a sl ht obliteration
of the indinidual contour lines of the medi
astinl structures will be noted Larger de
grees of hemomedistmum will case 2
strai,hitening of mediastinal borders i the
sigittal projections W ith more pronounced
hemorrhage a disinet comves smooth or
even lobulited bulging of the medinstintl
scptr on one or both sides m1y be recog
nized Frequently the hematama may dis
sect m o the lower portion of the mediast
num by graaton

In the Tieral view mediistina] hemomna
mav be detected as 1 bulging shadow along
the posterior aspect of the sternum pro

mnum

uded that this structure forms the bise of
the hamorrhage In trauma of the spme a
bulging umltteral or hilateral paraverte:
bral soft tissue muws 15 frequently Tecog
nized 1n the antero posterior projection In
many 1nstances the radiologtc appearance
of hematoma resembles that of other ypes
of mediastinal mnss formauon  For this
reason careful corrclaton of rudiologle
findimgs nd climieal findings ppears nee
essary m this condition It 15 noteworthy
(it medasuntl hematoma may be 2l
sorbed rapidly
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Masulli L and Della Buffx A L emomeds
astuno  (contributo clintco) Haematol grea
3,113 1938
Fhomts P A 1nd heeling W M “Traumati¢
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Chapter b

TERATOMAS

THE TERATOMA according to Willis
18 2 true numar or neoplasm composed of
multple tssues foreign 1o the part an
which 1t arses It 15 not stmply 1 malfer
magen for unhke a maliormanon it pos
sesses the powers of progressne growth

In the past the teratomas have ben di
vided into eprdermords dermowds and tera
tomas depending on the number of gesrmy
nal layers the lesions seem to possess But
recent years 1t has been conceded that prac
treally alfl af not all of these tumors contan
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Fig 29 Cystc teratoma of de an

tertor medwasunum  arsing M the
e R ]
the heart  The mass 15 Dbalated and
cmtt ng 12 ques of crlaum m s cxp
sule (best shown n the roentgen s
gram  f the speamen)
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Fig 60 Teratom1 dermoid type which ruptured spontaneously into the nght pleural
space A frontal roentgenogram of the chest discloses 1 meditstinal mass whose left border 1
wisible agamst the Jung but whase night border 15 obscured by pleural flurd Following the
remoral of 500 cc of fluid a second exammation with hewter exposure discloses the true
stze of the mass 1nd the presence of 1 tooth (wrrow) within 1t From Hanten et al Spon
taneous rupture of medinstinal dermoud cysts into the pleural cavity Radiolopy 61 348

1955

all three lavers even though they my be
quute vartable in degree and that all three
lavers can be wdentified 1f thorough nucro
scopte stuthes are made Qualifying adjec
wes for these teratomts have been sug
gested by Huminglon to denote the tu
mors charactentsues  such 1s  ternoma
astic tvpe  or  teratom: dermord tpe
The origin of the teratomas 15 not defi
nitely known Willis discards the theory
that they Tepresent distorted fetuses for the
following reasons They do not occur at the
common sites of parasitic twins  They often
amnise at a stage of development when thar
bearers have no mature germ cells capable
of parthenogenests They show no signs of
a vertebral axis or of regton) relatonshup
of parts Thev are capable of independent
progressive growth Rather the uthor be
leves that teratomts may represent  areas
of ussue which during early embryome de
velopment cscaped from the action of the
primary organizer (1e the growth hor
mones which detcrmme the orderly sc
44

I

astt

Chortonepathelioma «§ the meds

Fig 61
g diagnosss w3

nuwm m a 27 year old male The
ongmally mde from 1 Dyer metastasts rrr:m .
seay

during surery for an acute abdomen
8 SRy 111 e am umts Of
'

°

evidence of tumor Frem Shhm Noand u:
Brown D Exiragemta] chorionepitheliom !
the malc Surgery 28 7o 1320
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Fig 62 Huge teratoma m a child which appasently arose m the anten r medistmum bt
which his grown so large that it estends from ome laterat chest v all to the other and pos
tersotly to the Jevel of the thoracie spine The tumor was successfully rem ned
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Fig t3 Bemgn terat ma of le antr £ medastinun The mis o adjcent to the s
wnhimg 2 na and an anprxard JFam v as pecossary 1o rule out an aneurysm
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Fig 64 Probable teratoma of the anterior medisunum This fesion which contamed
bone was wnusual wn that all sections of the tumor examined mieroscopically drsclosed only
the picture of a brychojenic eyt The roentgenogram of the specimen shovs the bory

structures

quences of normal development and the
mutal infiuences of growmg plistic s
sucs on one another )

The most common locaons of these
tumors are the ovires testes meditsunum
and retroperiioneal space When 1 the
medhastinum . they are almost imvariably in
the anterior scction just under the sternurm
and at the level where the great vessels jon
the heart vt 1ts base occasionally they are
locited intriperrcardially  Rarely  these
tumors are found i the posterror medi
asunum  Bldes collected only 3 mm 233
cases Occastonally they are dumbbcli 1n
shape with an extr: sternal mass on the
antenior chest wall connected with the me
drastmal portion by a band of ussue pene
traung the sternum

Grossly the mediistinal terttomas e
smooth in outhine The benign types pre
domuntte m cystic elements and for thus
reasan are Iikely to be rounded or oval
shape Comversely the malignant forms are
sohd and are often lobulated Generally
they are firmly attiched to the surrounding
structures notably the pericardium Both
the malignant and bentg,n forms may reach
relatisely hirge sue—one of 6000 grams

weight has been reported They usually in
cretse an size with tme  the malignant
forms being more rapid tn growth Intle
malignant forms squamous ecll caranoms
amd idenocarcinoma predommate

Microscopreally teratomas contain var}
ing mounts of ectodermal mesodermal
and entodermal structures ncluding haw
glands (mucous sulnary sebaceous svat)
cartilge bone tecth intestine appendages
and such tissues as muscle connectie
brous Dpord nerve thymuc pancrettic
and pultmonary

Spontaneous rupture mto adjacent or
gans and spaces 15 ot unconmon  this m3y
aceur 1nto the pericardmim the heart aort?
pulmonary artery superior ‘epa cava an
air prssage or onc of the pleural spacts
Sudden death may result from tlus rupture

result from compr nd

1myasion of surrounding structures from 1
flunmatory changes within the masses and
from ruptures 1mto adjacent structures Ex
pectoration of hair 15 an interestng patheg
nomoanic sign . .

Chorioncpitheliomy a hghly mabg
teratomatous tumor ;s usuaily encountere
tn the uterus of the female or the tests of
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the male but occasionally 15 thought to be
primry 1o the medtastiaum  The dufficuley
m 1 an Jenttabl of
prmry  rests in the fact that proven me
duastinal charions pttheliomas may be sec
ondary to tuats of the uterus or tests
which hve completely duapperred or at
least have left only a resrdual scwr wluch
mav be dificult to Hind on microscope eX
amnagon W hen in the mediastinum these
tumors are Yotated anterrorly may betome
quute large and wrasine and wsually metas
to1ze widely to the lungs hrer bram and
other organs In both males and feonles
they are frequentdy rccompanted by bt
era) gynecomastiz and the presence of cho
rionue gonadogropit i the unne
Radrologically, teratonms tn practically ait
WSBNCCS A STER as MmATLS n the anterior
medsasiimn - paruculudy 1 the  areas
where the pulmorary artery nd worta
arsse from the beart They mav cavse ather
unaaterat or bufatersl widenng of the me
diasttnum Ia therr wual Jocation they are
rone 1o simudate cardigvasenlar abror
malises such s cardrac enfargement tew
trsenlar aneurysm and dilatwion of the
pulmonary arievy e aoria or the sdja
ot arge verns In these mstances fluoros
opy o film studses 1 muluple projcc
uons are ueportast and even with these a
ciffcrennat diagnosis between a mass for
matan and a wasealar abgormatig My be
unposstble 1 such eases  angiocardiog
Yaphy my be necessary
An ncasional teratonts iy located an the
postersw medvatimumn ba m s Jocation
2 1y ot bikely 10 be considered sn a differ
enual dagnoms amless v comuns same of
the characietistic componenty descrtbied
bty

Teratomas of the wedy ntinum mas con
tun teeth or other bony structures <uch
MFUCUres ey Tos b appirns on foudine
ciest roenrgenograms and hoavaby ponc
wated  Blms or Buchy  sounmgenogramns
may be necessiry for thew sdentrfeacan
the prescnet of such parts mdients the
dtagnosis of teratoms They may alw con
faim plagues of caloum i the wall or com

Fig 65 Tervioma dermout type contnmng,
fawy mterial whsel tavers out at o ¢ superior
aspect of the Jessin in these examinityn ns made
1t the patient 1n upitht and 1 nght lateral
decubitus positt ne kg An Phenuster o ol A
v entgenologic cntenion of dermod ot Ant

[ Rotntoesol 35 11 193
paruments but these alone do vor help
thear rdenufication smee other antertar
mediastmal tumors suth 25 thvmoms may
contant sumrlr calaum deposies

Phenuster et af have pomted out that
the fawy materal contamed w the oysiic
farms of the teratomas may be visibl as a
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flowung layer 1n the tumor ut films mde
with the patrent upright or 1n a decubieus
posinon This fnding 1s ghly suggestine
of the diagnosis of teratoma

Arr flnd levels within teratomas indicate
an acquired communicatton with one of
the air passages Such a rupture may also
Pl’O(lIlfe 1 pneumnnlus

The presence of flnd m one or both
pleural sptces may indicate a rupture of a
cystic type of teratoma The fwd cm be
so extensne that the tumor 1n the medas
tinum s completely obscured
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Chapter 7

LIPOMAS AND LIPOSARCOMAS

LIPO'\IAG ARE benign tumors composcd
of adult {1t cells these tmors tend to be
Jobulated well encapsulated and not very
adherent to adjacent struciures  Yhey may
reach huge proportions (a 175 pound tu
mor of the medrastnum has been reported)
before discovery Most of them anse m the
anterior medtastnum nd m therr growth

system this 5» considered to be a late mant
festatson

A patent with a2 hposarcoma 1 the
mediastnum may hase an assoctated Iipo-
sarcoma ehewhere <uch as in the solt
tissues of the thigh or gluteal region pen
toncal cavity or retroperitoneal spact
Starey and hnutson have reported a rare

tend to broaden the brlater
ally Being soft they grow m the direction
of least reststance Most are completely
coufined to the mediasunum  but the oc
castonal one may extend mto the neck
(cervicomediastnal) or may be

« of Iiposarcoma and lipoma
occurning sumultaacousts n the meduastt
num In a case reported by Hememann and
Lehman multtple sections through a medr
astinal mass showed only hposircoma but
were those of a

1n shape with an extra medrastnal portion
n the soft tisues of the thorax which ss
conpected 1 the mediasunat component
by an tsthmus True lipomas n rare 1
stances may anse within the involuted
thymus gland of the adult which contains
large amounts of fat

Hibcrnom s are unusual types of hpomas
ongmating from homologues i man of
hibernating glands  Qccastonally one of
these occtrs sn the mediasunum . although
the usual site 1s 1 the mterscapular regton

Liposarcomas tre malignant tumors of
the hipoblast these usually consist of lipo-
blasts n ditferent stages of development—
from anaplastic to adult cells Unlike Ip
omas they are not proportionaicty greater
in the antertor medastimum  rather they
are more likels to be posteriorh placed
And unlike hipomas they are wsvallv dis
corered before they reach large sue this
» bewause of thar tendency o produce
symptoms They are lobulated and tncapsu
tated but have a strong tendency toward
imaston of adjacent stenctures They may
sudden)y accelerate in growth after slow
growth for a lon, period Recuirence 15
frequent and metastises oceur princpally
to the Tumys Incor amd central nenvous

mixed mesodermal temor (mesenchy
moma) these tumors are discussed tn more
detml i another section of this book

Other mass lesions of the medrassnum
which contamn fat are ¢pipenicardial fat
pads omental herntations through the fora
men of Morgagmt and dermord types of
teratomas Al of these lestons are discussed
elsewhere 1 this monograph
 Raduologically lippmas are principally
located 1 the anterior mediistinum  and
are usually quete large in size when mmnially
discovered  Their soft consistency allows
growth n the course of least ressstance and
for this reason they may be somewhat
buzarre 1n shape Those which grow tround
the heart mav resemble pertcardial effu
sions and on more than onc occasion
needle spirations of these have produce |
fat Thorou, h reentgen study shoutd make
A differentation between mass formation
md fld neung partculaely any notchies
which mughe be present where the tumor
and the heart mect this part of the ex
amnation is best carried out by fuoroscops
and spat films 10 multiple projections

The authors bue personalls observed
one case of 2 poma which resembled an
elevated dizphragm and onky by evamina
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i eather the lpomas or liposarcomas of the
mediastinum
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Chapter 8

FIBROMAS AND FIBROSARCOMAS

TU\XORS OF FIBROUS nssuc are ex
ceedingly rare m the medistmum  They
arise from mesenchymal ussues and micro
scopically arc composcd of fibroblasts and
an abundance of collagen (Schl
n this respect they are similar to fibromas
and fibrosarcomas seen 1n many other parts
of the body Some authors refer to these as
pure tumors in order to distinguish them
from the more common peurofibromas
which contain elements of nerve tissue
The reported cases of fibrous ussue tu
mors have been n various parts of the
mediastinum  seemingly having no pred:
lection for on¢ area or the other They
hue been reported as ansing in the wall
of the upper esophagus attached to the

nbs spine sternum  pericardium  aorta
and other adjacent soft nssues Their point
of onigin may be difficult to wdentify when
they reach large size At least one reported
case has shown multiple masses 1n the me
diastinum—one anteriorly and onc pos
teriorly

Grossly thev are rounded or ovoud
smooth walled and encapsulated The oc
casional fibroma may contain cysuc com
ponents Occasionaly they are lobulated
Calcrum deposits have not been reported
n them They are often silent 1n therr
gronth and reach large suze before dis
covery one reported tumor weighed 1972
grams Harrington reported a large 630
gram fibroma this tinor seemed to arise
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Fig 9 Fibroma of the postertor medwsuaum Tle mass 1s Deated behind e n ke fum
Ihs kst 33 as diagrosed pathl ically as 3 pure fibroma 1ot coc ¢f neurogen ¢ oriin
Ernbouche | W Prmary intrathorieic non pulmemary wi ors tm Surgeon 2 908 1115
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elements  (hposarcoma  chondrosarcoma
and osteord tssu) The mesenchymomas
are discussed 1 more detal n another
section of this book
Radrologteally, these timars of fibrous
tssue ()Ylglll 1pl)Lﬂr s mun(lcd ovord or
lobulated masses in the medistmum The
mrjonty thit hwe been reported have
been redunels large i sze In these cases
it s often difficult to determine then site
of onigm
Pracically 2l of those which have been
reported 1n the hiteriture bue projected 1o
onc side onh cven though exceedingly
laxge 1n size In these dateer cases  they
usually cause marked compression of the
lung wnd displacement of the normal meel
astmil structures (o0 the coutralateral side
The mednsumil borders i general are
sharply defined where the mass 15 located
W hen the mass fills the entire hemithorax
its entire cirawnference may rest agafst
tissues of equal density 2nd thus 21l bor
ders are obscured
Thewr growth pitterns mw be quite
striking rachologicilly and they should be
parucularly considered i a differenaad
agnosts when the following 1s apprrem
(1) The mediastinil mass his been known
to be present for a period of tme and Ixs
suddenly begun 0 enluwge (usually the
result of sarcomatous degeneration 1
pre esssung (throma) (2} The medisund
mass 15 exceedingly Irge m nize this latter
pomnt 15 particularly miportint af thire
hme been few or no symproms
Esophageal studics are of iwmporiance for
several rersons The type of csophageal dis
placement if prescnt may help i estab
shung the site of orgin of the mass The
charictenstics of the esophage ! deformi
may ud 10 determimng whether or not tlie
mAss arose 11 the wall of the csophagus In
the c1se of esophageal fibromas the ridio
logtcal findings are stanlar to the other
primary bemgn lesions of the esophigus
such 1s the lesomyomas Primwry Rbrosar
comas of the csophagus according to Buck
ston m1y be distunguishable i ppear

ance Irom the more common adenncarc
nomns of that structure

The pleura ¢fusiony which ccompany
the benign and mahgnant ypes of fibrovs
ussue tumors of the medrisinum mav tend
10 oLscure the primry leston particularly
if the exammanons we made with the pi
tient in up right posttion 10 these cases
further mformanon can be obtainad by
fluoroscopy 1ccumbent and decubntus films
nd possbly tomogruns The mass atsell
may resemible pleurd flud i wstances
when 1t complcrely fills the hemthora or
when 1t almost does so and s supersor
boider as relanedy flat In these cases 1
radiologici) study with the patient m var
tous posiions and a siudy of the com
pressed lung my 2ed 1n the differentition
berween fluxd and sold tumor

Angroctrdiography  may  be  necesar
when fibrom1s 1nd fibrosircomas are o
cated round the heart or the Jarger vesscls
in the mediastinum 1 order to differentt
ate these tumors Irom sascular Jesions
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Chapter ¢

MESENCHYMOMAS

MES!‘\CH\\[O\IA? according 10
Stout re nuxtures of tumor forms derned
from the mesenchyme and amalgamated
into a single miss They we probably the
result of faults m the embryologic devel
apment of the mescnchvme  They may be
benign or malignant

These tumors 1r cxeeedinghy rare m the
medrstinum . but do occur in that Iocation
(HBowemws  Hobby) In the o caxs
deseribed an this section both were imtially
comudered to be [iposarcomas  but were
Liter found to be mesenchymomas The
more common locations of sucls tumors arc
the wragenmal wact and the bretst

Stout reported a series of eight malgnant
mecsenchymomas nonc of which arose
the medrstnum  Fach of these eight
stons had cells of two or morc of the fol
owmng tpes fibrosarcont wnxoma lpo
sireonia Joomyasarcoma vl ibdomyosar
copny osteogenic sarcom chondrosircont o
retalum cell sarcoma hemangioma fie
mangoperaitomi ind hemangiocndothe
homa

Two of his canes showed 5 types of s
sues onc 4 tpes twa ¥ types and three 2
tipes Every tumor differed from cvers
ather onc 1 11s cllular components not
one ol them could be fitted 1nto the stand
ard svartetics of sarcomt ad e one
would et reccane 1 different compouncd
name 4 thes were 1o b deagnated by a
term Teconhing 1 of the component parts

Mesenchymomas oln grow to very large
sze and hac 1 sen srang tendency to
recur tter remos 1l Ther maoscopie pic
e as very vaniad as would be enpeeted
Metstses accor but ire o« tee manifesta
non of the discase thes have 4 predilecnon
for the contsal nervouy ssaicm fungs and
Incr (Hobn)

The radiologic findings 1n medisunal
nwesenchymomas must of necesstty be based
on only 2 cises since these are the only
ones the authors have found 1n the litera
ture Both of these were malignant tumors
and were located m the antenor medisty
num Both were )y considered to be
lipestrcomas by biopsy  but their subse
quent course and findings at post mortem
uanunanon shaved ther ta be mesen
chymonts

Hetenann nd Lehman described 2
mesenchymoma of the anterior mediastt
num n a 63 vewr old white femrle Radin
graphs of the chest resealed a large an
terior mediastina]l mass At thoracotomy
the mss conld not be removed entircly
because 1s upper portion was inttmately
utached 1o the greae sessels  Microscopic
ovamunanon of multsple sections of the re
moved portions showed only hposarcoma
Tuer 2 mass in the nght deliaid region
was remos ed and shawed well ifferentsated
hbrosarcomt The panent died $ sears and
5 months after her orgmal diagnosis and
post mortan exammanion revcaled well
differenuated lipasarcom in a large medt
asunal mass hposarcoma and fibros ircoma
m t clavscular mass fibrostreom and os
teord ussue m subpleural pulmonary no-
dules well diflerenuated fibrasatcom s
arm and dugh lesns wd fibrosircoma
lipasarconn and chondrosarcomt an the
heart muscle These wthurs conctuded that

while the priminy utmor was conclusively
proven to be 4 certun type of lesion the
appearance of the metastases proved w to
be otherwre  They further pomted out
that w unusual ferture of thus case was the
rither pure  characier of the metastases
and that ven hintle tposarcomatous ssue
was found an the secondny lesions—some
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Fig 7% \Mesenchyntoma of the wnierior mediastinum n 1 63 yerr old female The case

1s deseribed o the text This

was made after the thora

cotomy and shows the leston i the anterior medistinum and an the lett clivcle Courtesy of

W L Lehmm MD Porthind Oregon

tung to be expected since that type of
tumor 1s not so :’.Ipl 1o metastasize

Hobby described the crse of 1 58 year
old white female whose chief complamnts
uwere those of wewht loss chest pamn

Fig 74 Mesenchymomn of the antenor med
15 described 1o the text From Hobby A W
sarcomn origiting, o the medtastnum f 1 4 Georgia 44 444 1995

(astnum  showing the onginal tumos
Malignant mesenchymal tumor simulaung bpr

dyspnea Chest rocntgenograms revealed 2
large mass occupying the lower part of the
right chest At thoracotomy thus was found
to be an antertor mediastnal tumor €x
tending laterally betneen the upper and

r The cas¢
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auddle Jobes of the night tung The nass
was removed s weight was 2930 grams
The puthological ditgnosis was Lipasar
ma Two subscquent thoricotomres were
done for recurrences She died of the dis
¢ase 6 years and t montbs after s e
ual disconery  Disues taken from  the
medistinum ar the twe of death were
examned by several pathologists the opin
1015 mentigned were recurrent (ymonma
fibrosarcoma  rhabdomyoesarcoma and
smved mesodermal tumor (milignant o
enchvinoma) with myosarcomatous and Iip

There
meraseases to distant structures m this case

osarcomatous  elements were no
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Chapter 10

TUMORS OF BLOOD VASCULAR ORIGIN

e

TU\I()RS OF BLOOD vascular ongm
18 a term applicd by Seybold et al to de
scribe 1 group of lesions of the medinsty
num which arse from the vascula mesen
chyme These wthors found the following
pathelogic terms used e the orpmal re-
ports m 17 cases ol thus type which they
collectedd endothelioma pleural cndothel
oma mahgnant endothehom1 hemangio
sarcoma angioma hemangom1 malignant
hemangio endothelioma and wngiosarcoma

All of these hlood viscular tumors hate
the histologic picture of blood sascular
spaces lined with endotheliomtous tumor
cells Some are quite stmply constructed
(such as the cavernous hemangiomnas)
others hnve a predominance of these cells
but include other tissues of mesenchymal
ongm s well At tunies phleboliths are con
tamed within the umors and when pres
ent are pathognomomc

Histologienlly these tumors may be be
nign or malignant Some of the milignang
types metastasize widely Some of these tn
mors arc well encapsulated and cisily re
moved at surgery others 1re so mfiltratine
and imastve that they cannot be erndicated
enurely For the most part they are dis
covercd m adult hfe berween the ages of
20 and 40

These lesions m1y have their origin 1n
the mediasinum and remain confined to
that srez or may arise adjacent to the
medmstinum  and  secondanly encroach
upon 1t Carlson and Adams reported ?
case which arose m the musculrture of the
thorix and cxtended from there imto the
posterior mediastinum and the extradural
space therr patient had an assouated hy
pertrophy of 1the upper nbs bilmerally
Adams and Bloch have reported coesstent

tu 101 of this type m the mediastinun and
skin At times two or more tymors of bloxl
vascultr origm muy occur m the mediastt
num simultteously they are considered to
be multiple primry growths—not single
growths with metast wic spread

These tumors are quite vinable  size
and iy assume huge proportions Exen
these may 1emain nonimasie Blood vas
cular tumors may grow rapdly 1 chul
dren Bergstrom reported relatnely large
tumors of tus tupe 1 2 newborns one of
these patients had progressne respiratory
difficulty becuse of the mass resufting n
death on the tnenty sinth day of life the
other had 1 lesion which arose mn the
thymus and which ruptured mnto the nght
pleural space cansing death by hemorrhage
on the thurty sicth day of Iife

Radiologically, tumors of blood sasc far
origin are locited predonemandy m the an
terior wediastinum or 1 the anterior part
af the supetior medsastinum In a senes ¢f
19 cases reported by Ellis et al 17 were
anteriorly and only 2 posteriorly They
may be located at any level and m this
respect e diffcrent from some other {ypes
of anterior mediastmal masses such as tera
tomas and thymoms which are usually
(but not always) found around the base
of the heart

The borders of these masses agatmt the
arr filled lungs are usually sharply defined
those lying 1gamst the mediasunal serue
tures of equal density are not iscernible
Radiologcally st 15 usually impossible to
say whether these musses are mvading 2d
]acem structures or not

Phlcboliths are contamed
these lestons 1 the medustinum  and 21€
sumilar to those contmned i like tuniors

60
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Fig 75 Muluple ben gn blood tas
cular tumors of the me ! asinum The
routime chest film shows cnc of the
masses around the aortic knob and the
other behimd the heart An overpene
trated Rlm reveals e presence of
pllebolithy (arrows) The roentgeno
grams of the specemens clearly reveal
these same phleboliths and numerous
tlers Courtesy of Benjimin Felon
A[D Gt Ohio
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Fig 76 Bemgn blood yascular tumor 1 a 40 year old female The frontal view discloses the
right border of the mednstmal mass paralleling the nght heart border the Jaseral view shows
s posterior border distnctly This lesion mvolved the pericardm  the nght pulmonary
vemn and the snferior vena ¢wa Excessne bleeding was encountered at operation The mtss
could not be removed Courtesy of Herbert M Olmck M D \acon Georgia

d 2 penetrating
drsgosed a It
g of a porton

Tig 77 Bemgn blood vascular tumor 1 a 28 jear old male who sustane
chest wounds duning, the war Radiologic exanunation sexcral years later
antenor mediastnal mass as shown here Venography revenled retrograde flliny -
of the leston from the left subclavian vem Surgery confirmed these findings and the e
was removed  Histol disclosed small and lrge vascular sr
Lined with endothelum Courtesv of Simon hrantz MD 1\ Hospual Athnwa Geotgl
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Fig 79 Bemgn blood sascular tmors Shetches showmg the post mortem findings mn the
mednstinum of tho nfants who died as a result of these tumors From Bergstom v W
Hemangioma of mediastinum caustng death m newborn \ew York State j Ved 45 1867

Sept 1 191

n the soft ussues of the exticumues and
other areis of the bodv these re rounded
or oval shaped thrombi contumng cal
aum  nd are locited m the vascular
spaces When present they are lghly char
wtensie. They may not be visible unless
adequate studies are made with overpene
trated films or with tomograms

Angrography has been nsed very lutle
m the study of these lestons in the medi
astinum  \s a general rule they do not
oprafy with the comtrist medin because of
the lack of large vessels entering them

Flind in the pleural sprce uy assocration
with a vascular tumeor in the medsunum
may be the result of metastatic imoh ement
(in the case of a mahgnant lesion) or rup
ture of the primary leston 1n the medtasu
num (as hippened in one of Bergstroms
newborns)

The occasionil tumors of blood vascular
ongin which extend into the spinal canal
from the mediasunum may produce neuro
logical symptoms and m such cises my
elography 1s helplul m determing the
extent of the leston Bomy erosion has not
been reported but bony hypertrophy (up
per rtibs bilaterally) was present in one
such cse reported by Carlson ind Adams
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Chapter 11

LESIONS OF LYMPH VESSELS

F()R THE MOST part these are tumors
and avsts of lvmph vascular ongsn which
¢ tound at all lavels i the mediastinum
ind wuall i the anterior portton One
rare form of cyst howerer 15 that ansing
from the thoracc duct i the posterior
medintatum  becruse of the differences
betwcen this type of lesion md the others
iwons hiscussed  scparateh an o this teat
Lymph node losions are descrbed wn a
scparate chapter

TUMORS AND C¥STS
OF LYMPH YASCULAR ORIGIN

Tumors md evsts of hymph yascutar
ongm are desived from the mesenchyme
Just 15 are those of blood » wcalar orrgin
Ihey are known by many names The be
mign forms mc commondy referved 1o as
hmphangomz  lugroma cystic hygroma
Iimpheuc vt lymphogenous €8t stic
Limphangioma  cnernous hmph ingioma
and chylous cyst 1he malighant aneues
are deseribed s lymphangio endothclioma
and Iymphangioswcotma

These lestons m1y arse i the medisn
nwm and be wholly confined to 1t (meds
asttnal type) or my wise n the neck and
oxtend secondandy o the superion meds
sunum  (cavcomcdinnnil By The
former s rire wd s asathy first diseos
cred an adalt Wic he haeta s more com
mon and iy prictcdly alw s firse s
corerad i nfngy buaase of e prosonce
ol v mass m the neck The ongin of thee
miuwes g8 not defimtely hnown Schium
berger states that the cbrvonie imphate
Vi the neek e the probble site of
orim of the cervcil d cer teomedi st
il ygromms of chldhood but there are
no sinular hanphatic saes m the medisg
num dunng embriogonesis 1o cxplam the

63

meduastinal Iesions which are usually dis
convered 1t 1 later pertod He belicves that
some of the so called lymph ingiomas  may
i fact be mueduloculited thymee ¢ysts
as mucht as these 2 lesions arc mmcrascopy
cally ndisungusshable at trmes

Growly these lymphatic Icstons vary from
stmple dun walled untlocular cysts loosely
attached o surrounding oissues ta mulu
tocutar wimors which are 1numately asso-
aated with the surrounding structures such
s the perrcardm nd great vessels These
wascs enlarge by 2 process of endothelial
sprouting (Goetseh)  the endathelial buds
it thewr gronth along tissuc planes emelop
sych structares as sessels and nerves and
mrked  adherence results the

betneen

«

Fig B0 Lumph sascular sumor  {the o
clled hagrems ) n an mhng o mneds
astmil i prution The mediastinal portron has
a smooth right border 7 lobulated lufs border
The patiens had 1 palpible soft tssue mass
w the nedk antenorls which dipla o the
Tmuy and traches 5 the fight
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Fig 81 Lymph vascular tumor of the ntenior medrsunum imvading the pericard um Th
Iesion causes the heart o appear enlarged but an oblique spot film discloses a charactertst ¢
notch between the two suructures uding i the differentiation The leston could not be com

pletcly removed
B
4
.. ;
bt t'™ .
4

diastium  This arcumscsibed

Fig 82 AMalignant lymph rascular tumor of the anterior me
mass was removed without difficulty

N
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evenual nor and the encompassed steuc
wres

Tl fesions are gquite vanble mosuc
measunng from a fon centimeters 1 de
ameter 10 masses filling 2 Jare portion of
the chiest Fheir Lorders mny be smooth or
lohulated In the cersscomediasunil types
part of the hewon s within the neck and
the remander extends down into the meth
astioum

Mieroscopically  these tumors and oyt
d1e composed of cystre sprces ang within
endothehm  thar walls e vamble w
thikness There may be consuderable con
actne tssue stroma present . The fimd
within the evstic spaces of these kesiony
wsuilly dear or amixr cotored thm fon
m proten conrent and contuns a fow colis
(chreth monenudiears and hmphoctes)
Owosionidhy e fud mn be ielud or
hemrhagic S times snstead of flud e
Wt may contam 1 ik gelannows we
terial

The hmph vascular festons confined o

urels to the mediasunum may be located
at am lesed usually anteriorly a pmtenor
Incation 15 Tare. but does occur ‘The cerva
comeduastinal lesions cause sweltbng i the
neck s well as medrastial tumefactron

Radiologreally the mediistinal Jestons of
Lymph vascular origm are, scen as rounded
lolalated or mrregular masses The borders
agamnst the lung are shuply defined The
progecttaft 1s usually to the righe bt ocea
ssonliy st oceurs o the ledt The cervica
medistnal fessons oxtend lor a sarnble
distance tate the supertor medintnum
and will present smnlar borders either
one o1 both wdes the cervical purt of (he
maw At be appasint on dhiest examna
von enther 1 4 solt tsue mas or by dis
pheemunt of structures such a5 the laesax
phannx traches or csophagus

Bath pes are of homogcmcous denstts
Lhev eudentls do not ealafy There may
be (mpresson and displacement of sur
roundin,, Mructares by both sy es depend
wy, an stz6 locaron nd srucaare film

Fr 8% Eas gh saut o tem v of gter o med astowd The twmar b 2 Iobubited mar
wn ter km strated wote lterd Cen (arrns) Conrtess of Wil um Malnar A B

inbuy Oh »



Fig 81 Thoruce duct eyt 1 a 20 year ofd colfege student [wo years prt ¢ to hspical
admussion 1 chest exammation (1) shoved 1 slight wideming of the meditsunum to the rght
at the hular fevel Exanunation 1t the ume of admission (B € nd D) revetled an increase
1 the size of the mass and some associated changes in the 1 pht lower lobe At surgery the
mass proved to be a cystic dilatiton of the thoracic duct From nside the mass a cannula was

shpped mto the duct lewding away from the ¢yst supertorly nd n anjection of cot trast

media 3as made a film (E) taken 1mmed ately aftervard shos ed opacification of the thorac ¢
duct From Emerson G L Supradiaphragmatic tloracicduct cyst Aew England J Mel!
242575 Apr I3 19,0 Courtesy of Alfred ] Rummer D and Robert M Lovman MD

Nev Haven Connecticut
68
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studies and  fluoroscopic obsersations in
sarious projections may help m deernmn
ing these rclationslups  The mediastinal
portion of a cervicomednstinal Jeston smay
appear to dimimish 1 size with ¢xprration
due to displacement ol some of the mass
o the neck (Gross ef al)

Pleural flud in assoctation wath 1 mech
astinal lesion of lymph sascular ongin
may be on the bisis of an ccompanying
chrome chylothorax
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THORACIC DUCT CYSTS

Cysts of the thoracic duct are evceed
ingly rare only a few Tave been reported
and most of these were discovered et
dentally at post mortem examn tton

The thoraaic duct 15 the man colkecting
trunk of the hmphatic system ol the body
It has its orszin v the ensterm chyli which
1s Jocated gust wtertor tw the sccond fum
bar vertebra e Tnsturn s the man dron
1ge channcl for dhe lower part of the body
The duct loaves the atxdonren through the
aortic Juatus of the draphrigm ascendng
m the nudine of the posterior mediasu
num betwien the torta and e dangas
e Opposite dhe fitth dorsal vertebra 1t
veers to the It passing behind the 1orte
arch wnd the mediasunal porvon of e
Tedt subclavian wtay than ot passes o
the ledt aide of the neck where 1t empues
mto the senous sestem e the angle be
tween the It subctavian and the internal
Jugular vamns Gerenally u s wortuous and
wrregular 1n daamcter A€ tunes 1t divides
n the nuddle of its course 1nte two chan
neds which soon umi A orher trmcs i
consists of muluple chnneds ging 1o the
svstem a plesiform apprranee. The course
of the thoriac duct 1s tlustrated o the
chapter of mediisunsl miromy

The few erses of thoricx duct cvsts that
base been 1eported e lucr tare hne
Leen raviendd by Rerson Some ol these
were anilocular others multitocular Some
apparently arose secondars to lymphangits
Al Ievels of the mcdiastnum were n
volved In Emersons own case and m a
silar one reported by Bakst the cvst was
located 1n the posterior mediastinum qust
abore the duphragm and was umilocalar
Duning surgecal removal the east when <ol
lagsed would refill wub chwle from e
thoraaic duct which entered 1t infenorly
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In Emersons case the thoracic duct con
tinued off the superior side of the cyst
Baksts none could be wdentified the cyst
evidently bemmg 1 blind pouch In each
case removal of the ¢yst nd liguon ol
the duct did not produce my hirmiul of
tects Gvrdently there were collrtera] ehan
nels 1 the medisttnum

Radiologically, thoracic duct «sts are
secn s posterior mediastinal masses broad
erung the borders to onc or both sides
Post mortem descripnion e the alder re
ported cases and rudiologrcal deseriptions
m the more recent ones would ndicate
that they m1y be quute varmble n size
smglc or multtple smooth or lnbulated

and be Jocrued at any fevel Evdently they
do not contain simficant calaum deposits
and do not crode bone They may displace
adjacent structurcs notably the esophagus
When sull growing mterval fims mav
show a progressine increase n their size
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Chapter 12

LESIONS OF THE LYMPH NODES

L\\H’H ADENOPATHY 15 one of the
mast common causes of medyistmal mass
formation  Enlargcment  of  mediasunal
hmph nodes mav be bemon i chrcter
or may duvetop an the eourse of yinous
tvpes of malignane processes such as hym
phome leukeuur and caranoma

NON MALIGNANT LYMPHADENOPATHY

thete are pumy begn divases which
cuse enlargement of the  medastinal
tymph nodes Most ofien the mediastinad
adenap s 1 part of & dise ise process con
fined to the thortx In other imstines
howerer mediastnal adenopathy s the re
ule of a widespread mohement of the
Bmpb nodes throughout the entire bods

Foremost amon,, the non maly,nant types
of wedrastmil hmphadenog whs i1 those
coneditons 1o which the enlargement of the
hrph nodes desctips i e course of pul
monuy o plewrad mitcieny Medauna

lymphadenopathy has been deseribed an a
targe varieny of bactcral viral as welt as
fungus discases \ detatled description of
these concitions would go beyond the
scope ot this monograph  The lymphade
mus may be acute or chronse and termm
nate 1 necrosts Abrosts and cilaficttion
In some amstances the medrastinal lym
phadenaputy 1s m the foreground of the
dmeal ind radiologic pictare tnismuch as
the pulmonary focus ot the infection may
be mumma) or didbcult o recognize on
tadiolagic exanunation  Qceasionally e
temyne mediasunal hymph node enlarge
ment leads to compresston or crosion of
adiacent structures suckt as the triches
bronchi and lrge sesscls In mediastnal
lunph nade tuberculosss atclectans bron
duetasss and bumoptysis hase been an
countered s a complication

Jhere are othar condmons m which me
drastinal hmpliadepopatny often m cen
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Junction with pulmonary disease forms an
exsential pirt of the ridiologic diagnosts
These include sarcordosis crythema nodo
sum 1l vartous types of pneumocontoses
The Iymph nodes of silicosis often show
penpheral cilaficiion wiinch his been de
scribed as cggshell m type Though thrs
type of cicificiron 15 not pathognomome
for this entiy it may be considered as
characterstie It shouid be kept i mind
that silicosis 15 frequently assocted with
fections such as tuberculosis and husto
plasmosis which may contrtbute to the en
largement and elafication of the mvolved
Ivmph nodes

In generil the distribution of Iymph
node enlargement in the medmstinum m a
Inrge vaniety of nfectrous diserses does not
assume 1 characterstic prsern It should
be stated however that in sircordows m
volvement of the madrsunal hvmph nodes
i the abscnce o intripulmonary lym
phadenopithy 1s very rire On the other
hand mmoliement of the provwsculr
Iymph node system m patients with lym
phom ¢ 15 commonly found m the abscnce
of antripulmonary lymph node enlarge
ment T he antomic position of the lvimph
nodes and their imoliement 10 1 varwty
of discases has been described in the chap

Fig 86 Tularcmsa Pulmonary wflaton
and enlugement of the gt hrlwr and rgte
prratracheal nodes an 1 37 year old patent
who hed skinned wild ribbits prior t the
onset of illness The agglutinat m tests 3 ¢re
strongly positve for tularema

ter devoted to the anatomy of the medtasu
nal Jymph nodes
REFERENCES
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Fig 87 Sarcodosis Marked
nodes 1 a pitent with sarco dosts Reexa
of the lymphadenopathy

of the
mmaton after two years reveats marked regw

p n and

ession



LESIONS OF THF

Ricmer A D Eggshell calasfications 1 silt
costs Am ] Roentgenol 57439 194>
Wigh R and Montague E D Exaluation of
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LYMPHOMA

By defimtion lymphoma means tumor of
lymphoid tssue By common usage Iym
phoma denotes a primary malignant dis
ease of the lymphoid tssues of the body

LYMPH \ODELS 73

used  Although lymphadenopathy 15 the
most common manilestauon of the dis
case lesions can oceur anywhere n the
body where there 15 limphod tissue
Lymphoma has been dlassified 1 seyeral
different ways One classification that has
found wide acceptance 1» that of Galf and
Mallory which 15 based on cytologic ap
pearance these authors state that 1t s
easily postble to divide the great majority
of spectmens 1nto seven categories of malig

The term mahgaant lymphoma 15 alo  nant lymphoma as follows
e b e—
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Fi, 88 ¥rythena nodrum A o€ year
old femle with chinicil findings of
erythemt nodowum The fronwl rocnt
genogram of the chest () wpproximately
one year prior €3 onset of symptoms T
reils my abumnbue  (B) Repeat ex
amomatem at hew e of clinical sympt sms
shows il it mediastinal hinphe nde
enlargement  (C) S wecks later there
1 marked tegresmion of the hmphad
enspthy
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Eggshiell calaficrtons of

Fi, 89 Sihcosts
medistin] hmph nodes (rrows) m 1 paeeent
vath extensne pulmonary silicoss

(1) Stem ced! lmphoma

{2) Clasmatooyvtic
Iymphoma

(3) Lymphoblistic lymphom

(4) Lyvmphoaytic hmphoma

(5) Hodghin s Ilnmphoma) Hodgkm s

(6) Hodgkin s smcom J o diseasc

(7) Follicular hmphoma

Reucutum
cell syrcom

The first four of these predomintte
single cell type The Hodghins lymphonta
m contrist 15 predomun mtls polveellular
having present neutrophiles  costnophiles
hmphocytes plisma cells and fibroblasts
as well as reaculum cclls md some Stern
berg Reed cells The Hodghin s sircomt 1y
composed mamnhy of Sternberg Reed cells

Gall and Aadlors believe thae the terms
Iymphosarcomn and lcukosircomt should
be discarded stnce these tpperr 1o repre
sent transint phases of mahignint ym
phomi and do not constitute dis=asc cn
uties They further believe thae the de
velopment of leuhenia at some phase dur

g 3 lymphomas progress (1 comman oc
currence) should be regarded as an ma
dentnl occurrence m the xhsease—snmpl)
n overt mamfcstation of the underlying
Pl’ﬂC('i‘

As stated earhier lymphoma can myade
any part ol the body where there 1s lim
phod tissue The most commonly Mected
parts mclude the lymph nodes spleen
hver dungs gastromntestenal tract genwa
urmary tract sk and bones The more
issenmnated the discase the shorter the
period of survisal

The medtastinum an area that v
volved m about onc half of c1sts contawns
several major groups of lymph nades (see
undcr Anatomy) Some or ! of these may
be imolved n any given cse the location
and extent of involventent determimng the
appewmnee of the mediasttnal mass or
masses  Ihe medtastinal nodes are nt a
separate system of nodes but are merely
one area richly mterconnected with adj
cent nodes n the lungs supraclavicular
1reas neck  brewts sbdomen and other
arers
In some cases mvolsement of the mad
stinum may be the presenting mamifesta
tton without e idence of ather adenopati s
Rasabach and Melpm i a study of 7
cases of Hodghin s discase having medustt
nal myvoliement had 19 without adenop-
athy ebewhere at the tune of the ial
xmin1on i these cases penp ferln e
enlargement becamre apparent on an
erage of 18 months Liter In therr ather 33
cascs other arcas as well as the medustt
num were imolved at first exammanon

Jackson and Parker n thesr mom graph
on Hodghmn's disease mahke the follovmg
In 171 ciscs of Hodghins

90 had medivtinal or brar
dan

observations
granulomt

adenopathy durmng the coune of the
ewc Of these 90 cases 36 per cent hd
these Iesions from the outsct and anothcr
38 per cent had them withm one sexr In
thetr cases of Hodghan's sarcoma on¢ thad
had smyolvament of the mechinstinal Jympht
nodes at post mortem  ex umatton ful
monary imohement was gute {requent 1
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both types These authors state that  such
facts indicate clearly the necessity for roent
genray study of the chest when the pa
tient 1s first scen even though there are
Do symiptoms or signs cien remotely sug
gestng such lesions

Radiologically, lymphoma of the med:
asunum produces no characterrstic pattern
that 15 dhagnostic of the discase during the
entire course of a single case there 1s ikcly
0 be considerable sarration m the appear
ance of the lesion m the mediasttnum The
size distmbution and extent of 1nvolie

ment of the lymphoid tissue are the de
termuning factors

When the discase 15 minunal the medi
astinal wideming mas be bireh perceptible
and limited to a single site This 1s espe-
aally true when the paratrcheal nodes are
cnlarged and the Icsion resembles the lat
eral border of the ascending aorta on the
nght or the aortic knoly on the left or
when the subcarinal nodcs are enlarged
and obscured by the heart in the frontal
and by the hilar vessels 1n the lateral view

As the disease progresws the medist

Fi;, 90 Lymphoma in $ different p
tients Radiologcally there s mim
mat but definite mvolscment of the
mediastial nodes  (arrows)



Fig 91 Lymphom1 myvalving multiple groups
of lymph nodes In such cases there 1s char
ictersstically  blateral  lobulwed  medistinal
tumefacuon  as shown here

num (nlirges further  1hus may be nwm
lateral m nature but 15 morc hkels to be
tnlateral  Usually the borders are lobu
lated The ymohcment mav be so great
that the medrisuntl pleur approtches or

Fig 93 Iymploma vith enlirgement of the lymph nodes

THE MEDIASTINUM

Fig 92 Lymphom predommantly involy
ing the tternal mrmmary chan of hmph
nedes In this Tteral exam nation of the chest
the presternal edema and the retresiernal
board like nfiltrates are apparent

rests agumst the leral thorace wall
pleurt In such cues there 1s marked com
pression of pultmontry tissues

At times the chun of lymph nodes 1
the anterior medinstinum s predom

1 the anterpr medustru
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Fi, 96 Lymphoma molung the spme The rounne chest examimation i frontal pro-
Jection discloses right pleural space flutd ind a fusiform medistinal mass suggestng lym
phadenopathy A stnular examinatton with heavier exposure discloses that the mass 15 ac
trally a parwvertebrl extension of a lymphoma which snvolies at least 2 vertebrae and the

adjacent nibs

cated wih medrastnal tumelction
lends strong support to the diagnosss of
lymphoma or leukemin

Mediastinal lymphom 15 commonly ac
companted by mamifestations of the disease
elsewhere in the chest In the lungs there
m1y be hilar adenopathy (umilateral or by
lateral) single or muluple peripheral
masses of varble sue diffuse bincar or
nodular densines and segmentil consoh
davons At nmes the masses may caviale
At umes fungus mfiliranons accompany
the pulmonary lvmphoma Vieta and
Craver state that 1solated nodules of lym
phomn 1 the lungs when they occur are
almost ymarsably Accompamed by other
types of intrithorcic manifestations of the
discase  Pleural mmolvement with lym
phoma often produces effuston Pleural
masses 1f they reach sufficient size and are
not obscured by flurd may be visible on
the chest roentgenograms The bones of
the thorwx mcluding the ribs sternum
clavicles nd dorsal sprme may show le
sions (Coles nd Schulz) these mas be
osteolytic or osteoblastic single or multiple
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LEUKEMIA

Leukem:a 15 a mahgnant diseise of the
hemopotetic organs affectng  prinaipally
the bone marrow and the lymphatic and
reticuloendothelial systems  According to
Ackerman and Regato the scveral types of
leukenma may be classified as follows based
on the cell of origin

(1) Myclocytic leukemua from the myelo
blast

(?) Lymphocytic leukemia from the
1ymphoblast

(3) Monacytic leukermia from the mono
blast

(1) Phsmacytic leukemia possibly from
celly of the reticuloendathelial systemt

Lach of these types may be further
vided imto acute and chrone types
Pathologic changes in Jeukemia may be
of two types (1) Changes which affect the
Dond forming orpans (parucularly the
bone marrow spleen and lymph nodes)
and (2) changes due to infiltration These
pathologic changes frequently involve
miny diffcrent organs and ussues of the

L1, 97 Chrome hmph xstic leukenmy with {

adwopithy m the nech  mudiastinam  and
tulir e alt visble on a single chest evim
matim

79

Lody 1n one or both ways In this mono
graph however attenuon s directed pny
marnly to leukemic imolvement of the me
diasunum (1e limph nodes) and scc
ondanly to other areas of the body which
are radiologically demonstrable

Mediastinal adenopathy s usually a part
of a generalized adenopachy inmvolving
many Iymph node groups it w rare that
the mediastinum 15 mvolved alone or that
the disease 15 first discosered on a chest
cxamination

The several types of leukemia vary con
siderably in therr degree of lymph node 1n
voliement Acute and chromic lymphacytic
leukermia  almost constantly cause lym
phadenopathy thus adenopathy s usually
generalized though the extent of enlirge
ment 1 different groups of nodes 15 van
able The mediastinal and retroperitoneal
nades are uswally not enlarged at first bue
may show enlargement later The adenop
athy n the lymphoeytic type 1s 2 result
of mfiltration by small lymphacytes

In myelocytic leukemia  adenopathy
may be preseat particularly i the late

Fig 9% \enoblastic Jeukenua with enlirge
ment of mediastmal and bl fvmph nodes
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Fig 99 Acute hymphatic leukemia

At the time the diagnosts was established a chest ex

L Three mopths Iuer te

amination disclosed «nly q

left sided lymph node groups were extenstiely 1moled

stages of the disease but 1t 1s usually nuld
and 1s 1 result of pralifcrauon or anfiltra
tton with the melord cells (Forkner)
Monocvtic leukemia frequently has gen
cralized wdenopathy of moderate extent re
sulting from a repliccment of the lvmphod
cells by eclls of the monocyte series

The involved Iymph nodes even when

lized fym
13 s

Pf e of g
I hy 1n the
lar 1n all the leukemias and lymphomas
and no differential diagnosts can be made
between them

Cervical adenopathy 1s quite frequent
n leukenua and lymphoma This may be
vistble on the chest cximunation and &

had,

greatly enlarged rarely show any il
to im e surrounding structures The m1
croscopic structure of the node 15 grely
altered  particularly in the lymphocytic
types where the normal architecture muy
be complctely obliterated
Radiologically when there
imoliement of the mediastinal nodes
chest exarmnation will frequently show
generalized broadening of the enttre medi
asttnum  both to the left and nght sides
In such cases the borders are usually
straight or lobulated and sharply defined
Isolited enlargement of nodes 15 infre
quent bemng more common in malignant
lymphom? than i leukerma Rarkhin and
Hefke however have pomted out that the

15 Jeukenue
the

ind 1ung the m 1 adenop-
athy from other lestons which do not
have accompanying cervical pathologs
Pulmonary 1mohement n leukent?
mamtfest 1tsclf i seseral ways sucludiof
hilar adenopathy which may be urtaterat
or bilateril and pulmonary méltrationt
which mty be ltnear podular patchs O
miliary Pulmonary lesions 1re morc com
mon m lymphogyuc thwm myetoctrt
leukenma (Vietr and Craver) Pleural m
volvement frequently results m efusions
when considerable flusd 1s present i the
plenral space the entire mediastinal border
may be obliterated ]
Hepatomegnly and splenomegaly are 2

h
most nvariably present—a finding whi



1FSIONS OF THF TYMEH NODFS 81

it [ —p—————rren e

- LT -

s - fo

T L2 Lot . T

. - T
1 e

N

-
Ys
et -

L

Fig 100 Vetistatic melanomy i 4 40 year old fumale [wo examumitions over a persod
of six and onehall months show derelopment of metastases 1 the mediasurum and hilar
regions

Fig 101 Medistml metrstases (rom 3 small broneh neme aaranoma «f the Ift dang 1he
e mediastin! mass had rewmblance to an aortc ancurssm Gourtess of S hranes M D
WA Howpad Mlant Georgua
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[

Fig 103

ones are solud but the larger ones may be
come partly ¢ysuc due to degen ration In
the medmastinum they m1y grow o very
Irge size They are bomgn ind according
to Stout 1t 1s questionable wheeher or not

P

Fig 101 Schuannoma m a 36 vear old male
The poorly dchined and wregular tumor 1
seen around the aortic knob and upper left
lilum The lefe ditphragm 15 piralyzed 2s a
result of the lesion At surgeny the tumor was
found to be miasne and could not be re
moved

Neurofibrom of the postertor medistinum

showing shight lobulation

2 amnbignant tumor ever develops from
them

The ncurofibroms contun not only the
sheath cells but nerse cements s well
They arrse as solitary masses at times burt
more commonly e seen 1n the form of
multple neurofibromatosis {von Reckling
hausen's discase) [he solitars forms i the
mediastimum resemble the neuritemmomas
i thar gross ppearance

The walignant counterpart of the mu
riemmoma 15 cilled the Schwannomt it
arises from the Schwann edls of the nerse
sheath  Ihese represent priovry mals, nant
tumors and not malgnant degeneration
benign neunlemmomas  Ihey are some
times called neurogenic sarcomas but tius
s not a preferred term (Stout) In the me
distinn they may be erther encapslated
or mfiltratne They have a tendency to
metast isize freely through the blood stream

Mast of the peripheral nerve tumors are
locted m the postertor parts of the medi
asttnum . bue the occasional one 15 further
fornard Tebow and Brown found 9 such
tumors out of 217 mediastinal newrogenic
tumors of all types the remmmng 208
were located posteriorly

Grossly most of these peripheral nene
tumors are rounded or Iobulted and well
encipsulated  Occasionally they mav be
mfiltritne and mvohe surrounding struc
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Ty 105 Newrofibromy m an iypical bocmon The chest exammation discloses a mass
located 1 the anteror part of the superior medistnum  Courtesy of James G Gabbard M D
Corpus Christt Texas and the Malhndrodt Institute of Radwlogy St Louss Vo

Fi, 1n Ncurofibroma of both sagus nenes confimied by surgen Courtew of Harold
O Paersm MU Mmneapolis  \MinnesMa
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Fig 107 Large ginghoncuroma occupymg the major portton of the superior mediastnum
The wmor 15 deforming the left upper nly cige

tures Thev are usually untlateral and may
reach verv large suze

Peripherl nene tumors arising 1n the
spinal canal m1y grow through the iner
vertebral foramen into the posterior medi
astinum  The reverse may also be true

‘Those arnsing 1n the mtery criebral foramen
may grow in both directions In all these
mstances they become  hourglass  or
dumb bell  tumors usually with the 2
parts being asymmetrical n suze Mot un

commonly these tumors in the postertor

v of the superior mediasunum and

Fig 108 P g
lower neck (cervicomediasemal) When firs

stndor 1 left Horners syndrome and venous congestion of the lel
needle aspiriton of the tamor was done and was reported as

The leston was sradmazed
gially removed and the mucroscoptc examinztion

tie of neuroblastoma

ganghomc cells

t seen this 8 month old pauent had resparatory

fe arm and shoulder \

malignant tum T SUE3ES
ass was S4f

22 ths of age the m.
At 22 mon e wcd

reseiled both mature aned undifferentia!
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mediasinum cause bomy erosion In the
spine this may be in the nature of an ¢n
largement of an wtersertebral foramen
erosion of one or more pedicles or erosion
of one or more vertebral bocdies In the nibs
1t mav be simply deformity or crosion or
combmtons of the two

Pleural fluid occastonlly accompantes
these tumors  occurrtng wath the benign
forms as well as the malignant Schwanno
mas  Harrington reported one case of
hloody plenral flmd assoctated with a be
nign nearofibroma

Tumors of the Sympathettc Ganglie
These anclude the bemgn and mal,nant
gan honcuromas and the mabignant svm
pathwoblastomas  (neuroblastomas)

The ganglioneuroms e composed of
svnpathetic ganghon cells and large num
bers of sheathed nerve fibers They s
m the svmpathetic ganglla anywhert be
tucen the base of the shull and the

coceyn and in the medulla of the wdrenal
the most frequent sites however are at the
thoracic devels

Stout states that one fourth of these

Fig 109 Sympathicoblastoma of 1he

%38 not within the lung Sereral niby are ermled i their POMENDT aspect Tpe o
3d heart are displaced to the left The ramserse Iine rescmbling 2

posterior med@ainum - an nfy

L nghioneuromas are ncompletely  differ
ntited and that these occur n two dif
fcrent forms (1) the ganglion cells of the
CnUTC tmor s ity 1n appearance from un
dillcrentinted svmpathicoblasts 1o fully or
m ompletely difercntiated ganghon cells
IN per cent of these meeastasize  (2) One
putol the tumor 1s a dillerentiated gangl
neuroma and the other part a sympntle
Cblaswmy (which probably accounts for
the 1eports 1 the hiterature of certam sym
pthic sblastomas spontincously  ch inging
mto bnign ganglioneuromas) 6o per cent
of this tpe produce metastasis

ihe sympathicoblastomas  (neuroblas
tomas) are hi by malignnt tamors of the
emhbiyome sympathicoblast These tumors
xeur amwhere adong the sympathenc
chun but the grewter mijoriny by far are
found i the adrentl medulla They grow
rypudly and metastasize (reeh 1o bones
lsmph nodes and Iner They commonly
wmntin  gross calaum  deposits  erther
sithin a part of the tumor or throughout
1y entue cxient

Both the ganghioneuromas and the sem

AL This rady
IRic exammation was mide Iollowmng a duagnostic pneumathoryc and proved phy, the m‘:

sophagus
Bud ferel yn che
n

Duer rght chest s the shadsw of the might diaphragm leal in ts medial pory,

-
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prthicoblistomas are found for the most
put relunely euwly in hife Stout states
thw 60 per cent of gainghionecuromis are
found below the age ot 20 yers The sym
pitlucoblastomis occur even carlier with
the greater preponderance being found i
wifats ind young children Louri2 reports
that 75 per cent of these are 1 children
less than 10 vears of age and that they are
usually large in size 1 thar discosery

Unusut! forms of neurogenic tumors
sometinics ocenr  Greenberg has veportad
a ginghoneuroma n the lower postcrior
mediasunum that ostended along the sps
nal column through the dmphragm wich
origins above and below the dinphrigm
and from both the night ind left sympa
thetic chuns

Tumors of Paraganglionic Cells These
tumors include the bensgn md mabignng
pheochromocytomas and the benign nd
mailignant pariganghomas

Paraganglhiomic cclls we found 1n both
the ssmpuheae and parsampathetic ner
vous sistems In the ssmpathetic nernvous
system  these cclls are found mn the gangha
extending between the bise of the shull
and the coceyy nd 1 the medulla af the

<
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Fig 110 Ganjlioneuroma m 1 3 year old female T
drastinum  The pulmonary claiges are the result of ¢

adrenal Some of these cells contam chra
maffin granules which secrete epin¢phane
or norepnephrine and these hormomlly
active twmors e cdlled pheochrom iy
toms  (chromaffnonns)  the  remuning
pariganghiome eclls do not contain chro-
maffin granules and are not hormonall
active and tumors ansing from these are
called parganghiomas

In the parwsympathetc nervous system
the pargnghonte cells e found es e
cially in the carond body the aortic bodies
(1lso ealled aortico pulmonary and cardio-
aortic) and certain cranmal nerses such as
the vagus and the glossopharyngel nene
and ts branches m the maddle ear (Stowy)
As nonc of these cells contmn chromafin
granules they are all prraganghomas

The greater myority of pheochromocy
tomas atise 1 the adrenal medully but the
occistonal one s scen m the sympathetc
system at the mechastinal level a cwe re
ported by Overholt et al m 190 was the
fourth vepasted w the lucrature i dhis
arca Smee these tumors produce epunef b
nne and  norepmephrine  they usually
hme an assocrated parovysmal hyperten
s bt not always—\arer reported such

f1l e peror 1€

he large mass
racl eal compresston
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Fig 114 Pragwgliomn of the medastinum n 2 different patients The suprad aphrag

position of one of these 1s somewhat unusual

D Kk and McDonall
Am ] Cln

From Duncan
lioma ) of the med

matic
J R Chem dectoma ( nonct ;
Path 21515 1951

a case of a chemtcally acuve mediastmal
pheochromocytoma  without amv  definute
hypertension preoperativcly

Maier also pomnts out that 15 per cent
of adrcnal pheochromoevtomas are by
lateral amd that occasiond cwses of co
exssting extra and ntra adienal tumors
have been reported he states howerer that
thus has not occurred 1n the few cases of
mtrathoriac  pheochromocytomas  which
have been reported

The parigangliomas being hormonally
mactine have no associated hypertension
the symptoms f any result from the pres
ence of the mass

Paragingltomas ansing 1n the aortc
bodies i the medastinum are rare tumors
of special mterest these tumors which are
also called aortic body tumors and
chemodectomas  anise from the chemo
receptor (chemodector) tissues and accord
g to Lattes consist of nests and cords of
T 1 cells ¢ g no ¢ i
granules and placed 1 a highly svascular
strom1 stmilar tumors occur n the carot
1d bodies 1n the cersical area and in the

glomus jugulans of the muddle ear In gen
cral they are bemign but at least one in
the meduastinum  has shown malignant
change (Lattes)

Duncan and McDonald state that the
chemoreceptor tissue  maintatns constant
physical and chermcal conduions mn the
Llood stream by responding to (1) decrease
in the oxygen tension (2) decreasc 1n the
pH of the plasma (3) mcrease in the tem
perature of the blood and () admumstra
tion of certain drugs

Grossly these paraganylomas of ihe
aortic bodics are smooth or shghtly Jobu
Jated well encapsulated and firm and re
located m the region of the aortic arch
at least one however has been reposted 12
the right posterior mediastinum just above
the draphragm (Duncan and McDonald)
Large blood sessels may be present ort thewr
surfce 1nd this and the vascular strom?
may Jead one toward a mistaken diagnosss
of a blood vascular tumer Usually they
can be remosed without difficulty

Radiologically most of the mtrathoraci¢
tumors of the pertpheral neryous system
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are located m the posterior mediastinum
where they are from the peripheral nerses
near their ongin or from the ssmpathetic
these are
seen as sharply arcumsenbed homogeneous

and parsympithetic systems

masses of varvang sies projecting Cather to
the nght or Icft o 30 some cases blaer
ally Some others such as the paragingh
omas of the sortic bodies and an occasional
penipheral nerse tumor are not in the
posterior mednstinum but rather ar¢ fur
ther forward an the anterior medistunum
\ few tumors extend anto the neck from
the medistmun {cervicomediasuml) and
at lest one has been desaribed which had
abdonunal and mediasunsl compontnts
(1bdominomediastinal) These ¢xtr1 medt
astinal components mav be apparent on ap-
propriate radiologic examinations
Porteniorh placed neurogenic tumors not
uncommenly cause local bone changes this
15 particularly true of the neurilemmomas
newrofibromas  Schwannomas  nd  the
ganglioneuroms  aither  when  crcum
scribed or when dumbbell shaped with pro

By, I Pinganglomt n a 38 year old
female  cen comediasunal i The
mass 3 as patpat Ie in the Tmer neck T e chest
exammat n shows the mass and the extent of
d splicement of the tscphigus and trachea
The lescn vas surgally removed  and
veighed 70 grams brom \fcDwmald et al
Chemodectoma (0 nchremaffin  paragangh
oma) of the mediasunum  tan Surg 140 231
1954

poution

J

Fig 116 Frouom «f the ninth tent! and eleventh dopal sortebrae and the it otenth
th by a ncur fbrmt of the posterior ned awmum  Cowrten «f Rrchard A Flmer M D

Mhatz Ceorg 2
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Fig 17 Inhrgement of intercostil spice
wnd crosion of b by 1 postenor neurc gonic
(5 inglioncuroma) - Tomogram of the

tumor
leston

Jections nto the ntervertebral forimma
and spinal canal [n Camp s series of ncuro
genic tumors 65 per cont of the intraspinal
types of neuroftbromas had bony changes
In the nibs the most charwcteristic of these
chinges are disphicement and thinning of
one or more by eroston  these findimgs 1re

kT o

Fig 118 Sympathicoblastoma 1m a 1 jear old female
nourtshment and paralysis of both lower exwemuties The thest esamimauail

THF MFDIASTINUN

usually apparcnt on comenuonal chest
fitms 1n the spine there mav be eroson of
one or more of the vertebral bodics and
pecicles  and enlargement of the mter
vertebral forimma Camp pomts out that
raal erostons of the pedicles must be dif
ferentiated from pseidonarrow g meident
to scoltosts and rotation of the spine Bone
changes may not be apparent on comen
tiomal views of the chest and mav require
spectal techmques such as Bucky films m
frontal lueral or obhque postions and
tomograms m stmular projections

Myelography 15 useful in demonstrtitny,
dcformities of the subarachnmd <pace n
cases where tuntors arne m the canal or
extend anto 1t Irom the mediastinum
Usually those are curtilinear defects winch
narrow the subirachnod space to varying
extents In cases of netrofibromatosts there
may be multple spinil canal tumors with
ot mithowt mediastinal components  these
may lte n the cervical and lumbar areay
25 well as at the thoraac levels

Pleural flurd accumulations may be seen
on chest exammations accompinying both
bemgn and malignant neurogentc tumors
the presence of pleural fluid does not jus

.
N Sy

who had chme fndings of m!

discees @

Dragnosts was made by b y};?olgro:

paravertebral mass
mass presenting in the soft tss
Peterson M D Minneapohs Munnesota

which 15 eroding multiple rebs
ues of the bick near the mi

d lme Courtesy of H
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Fig 119 Bdatral dumbbell shaped neurofibromata an 1 patient weth nenrohbrom atoss

Ihe mychs,ram discoses mutuple filling defects 1 the spinal <nal

Ihe medinsunal com

penents of the wmors appert i the 1pices of the chest

uh the ssumption of milignang cven a
bloody plowrdd (Fusion has be reporied
o assoainon with 1 hemign naurogonic
turmnot

Crloum deposits ocenr bt we uncom
mon 1 types of medrstinal neurogcnic
tumors cxeept the sump rthicoblistoma

A
T,

hed

-

this the pcture Aaries from fine stippling
m the eenter of the tumor 10 trregular
confluent shadows of mercned density
throu, hiout the mass (Mandoll)
Meaastines from anbignant growths mn
be Jocal or distint Tocal extensons tend
o result i wmors with poorly defined

Fiy 120 Ploural Bud asoonted with a D grade Schwamiomy of the powtervn mitis

tunum

The tmer appears well enaapalated o thas chest examimaty n

There n gt

b erovon Ene years Dibswang rennol of the mas dot eammaton shoued o reor

rence

-

!
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borders radiologically caused by the 1n
vasion of surrounding structures Distant
metastases are most common with the sym
pathicoblastomas and the structures most
frequently involied with these are the
bones bram lier and regional Iymph
nodes

Anglocardiography s helpful in deter
muning the extent of compression and ob
struction of the mediastinal vessels by
neurogenic tumors and in differentrating
those which are adjacent to the larger ar
tertes from aneurysms

Fig 121 Thoracic aortography n differ
entrrl diagnosts of mediastinal masses Lack
of opactfication of thus large antericr med:
astnal mass mkes the diagnosis of aneurysm
unlikely The tumor was a paraganghoma
(ansing from an aortic body) m a 63 year
old female who complained of weakness
weight loss and transient swelling of the right
side of the face and neck The tumor was
successfully removed From Nebon et ol
Aoruc valvulography and ascending aortog
raphy Radialogy 50697 19,8

REFERENCES

Camp ] D The sigmficance of osstou
changes in the roentgenographtc diagnosis o
tumors of the spmal cord and associated sof
tissues Radrology 27 29 1934

Cruickshank D B Primary
neurogemic tumours J Fac Radwolognis
8369 1957

Treedlander § O Waolpaw § and Mendel
sohn H ] Surgical experience with asymp-

antrathortae  growths Radiology

ntratheraut
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55 700 1950
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Fig 123 Menmgocele of the posterior medstinum m a 41 year old female wuh neuro-
fibromatosts  Surgical exploratiotn disclosed  the ystic mass projecting into the medastinum
between the left sixth and seventh nbs There 15 crasion of these ribs and of the adpecat
vertebrae  From Welch ef ol Rechlinghausens neurofibromatosis assocated with intratho-
racic memingocele Report of 1 <ase e Ingland | Med 238622 Apnl 29 1918

i children New York J Med 501818
Aug 1 1950
Harrington § W Surgrcal treatment in four
teen ¢ases of mediastinal or mtratl oracic
penneurnl fibrollistoma J Thoraae Surg
7590 1931
Hochberg L A Gnfin L H and Bicunas A
Neurofibrosarcoma of the anterior mediasti
num J Thoracie Surg 20 315 1920
hent E M Blades B lalle A R and
Graham L A Intrathoracic neurogenic t
mors J Thoracte Surg 13 116 194
Louna M R Intrathoracic sympathoblastoma
Ins Clest 1675 1119
Maer H € Intrathoracte pheochromocytom2
with hypertension  Ann Surg 130109
1949
Mandeulle F B Sympathoblastoma (neurn-
blastomt) adremil abdomunal and medt
asunal Urol & Cutan Rev 51448 197
- Monro R S The morphology of the bran
Fig 124 Alenmgacele of the lower dorsal clual glomera and ther tumours with a3
spine The pedicle adjacent to the lesion 1s report of a case of 1ortico-pulmonary gl mus
almost completely eroded Surgicl exploration  tumour B J Surg 38 100 1920
disclased that the cystic mass communicated  Overholt R H Ramsay B H and Mzmm:'
with the spinl subirachnoid spice by a pedicle W A Intrathoracic pheochiromocy o r
Courtesy of Robert D Moreton Ft Worth port of a case Dis of Chest 17 52 195!
Texas Sherman R S and Leaming R The rocnt

¢ e



NELROGENIC LESIONS 97

gen findings 0 ncuroblastoma  Radrology
60 837 1353

wat A P Tumors of the Penpheral Nerious
Sustem Atlas of Tumor Pathalogy Section
H—Fascicde 6 Wuhmgton 25 D C. \rmed
Forces Insuitute of Pathology 1449

rebow L. E and Brown R B “europemc
tum s of the anterror and middle mediast
num Am Surgean 19490 1453

MENINGOCELES

Menmgoceks are thought to represent
m anomalous development of the lgpto-
nenimges of the spmal canal resulting m
wn ontpouching of thiese structures throw,h
i mteniertebeal fyramen When such an
utpouching occurs at the tharwse kel
the sac projects mto the pasterinr medsastt
num 1he sprmal flund 1n the sac cnmmmuns
cates wich that in the spinal canal thrugh
the neck of the mentngocele in the nter
sertebral foramen this opening 15 fre
quentls quite broad

IThoe sacy may be of anv size—~so small
that thev are not apparent on radiologic
exammnation or so large that thes protrude
width 1nio the hemithorax They man be
ymngle or mulupte When smgle they are
usuaily uniaceral

There are tvo mmportant associated find
mgy with mening xceles The first of these
1 sprmat ddformity which occuss at the
tesdd of the fesion it occastonallh my be
at other levels as well The chracterstic
spinal chan,es are scolioss at the dved of
the lesion erostn of the vertebral bodes
and ribs adacent to the lesion and eraston
of the mtersertcbral foramen  through
which the lesion orsgmates

A sceond associated finding 1 generalized
newrofibromatosts which i extramely com
men m this entty It 1s far more frequent
m this npe of neurogemc lesion than in
assorrznion with sohd newrogemc tumors
of the mediastinum (hent reported onls
1 psucnts with neurofibre matowss 1 125
patienty with peurogemc tumors)

Radiologically, memngoceles may be seen
at any level wn the posienor mediastimm

When single thes broaden the mediastt
mm o one sde onlv Ther shape 1

Fig 123 \amngocele {a) of the superow
medimstinem Y diagn suc pneomoth rax (b)
showed the lesion to be extra pulmovary
Surgual explrauon cmfirmed the diagnoss
and the lessm was nrt remosed later con

wast media was antroduced it the leson by
percutaneous puncure and subsequent vadio-
loxac exammation revealed the presence of the
wedia n the 2 and ya the spmal subarach

noul space From Sengprel et af  Lateral sn
wrathoracic  memng xelc  Radiology 30 515
1998

usuallh osal or munded depending upon
the reststance 0 expanaon offcred by the
surrounding structures

Menmgoceles are almast smvanably as
sociated with sprnal deformuties There 35
usmally a scoltosis tvolung several serte
brae There 15 crosion of the wterertebral
forumen pedicle or bixh of one or more
sertebrae  dependmg on the sue of the
sac and ats connection with the spnal
@ml The adjacent nbs are wsuallv de
(ormed and eyoded s 2 anlar manner

The diagrosis can wusually be made by
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Fig 126 Muluple memngoceles
of the mediastinum  confirmed by
myelography The frontal chest ex
wmmation discloses a night st fed
soft trssue mass and rib deform tis
The vertebral er»sions are demon
strated on the lateril tomogram

Ao o
-

’ The myelogram disclo es tle pres
ence of contra t medha m bilateral
sacs

H
melography the communication between  position this allows casier concentranont

he spinal subarachnoid space and the sac
s relatiely broad allowing free flow of
luid betwecn the two If the sac cannot
e opacified 1n the conventional prone po-
tion used n myelography then the spinal
eedle can be withdrawn from the lumbar
egion and the pauent placed in suptne

of the contrast material 1n the kyphotic
curve of the dorsal spme where the sacs
opening 15 located

If postoperative films of the chest show
evidence of pleural fluid a spinal fu
leak through the area of repair should be

suspected
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Fig 127 Memngocele of the superior 1 ediasumum 1n a 31 year old female with neurof
bromatosis Thete are associted deformities of the vertebrae and nbs From Cugha P In
trathoracic meningocele J T/oracre Surg 3 283 1952

Tig 128 Neurentent ost in a 5 year okd boy The soft tisue mass widens the nght meds
ast num and d splaces tl ¢ trachea antenorly The spinal anomaltes are evident there 1s widen
ing F the neural camal and extens e anterior spna bifida Vyelograpty did n t show a
communication between the subarachno d space and the mass but did demonstrate a space
accupying lesion 1 the upper dorsal regn anteriorly Lammectomy proved this to be a
cystic structure adherent to the cord Thoracotomy three weeks later disclosed that the neck
of the mediastinal cyst passed 1nto the bony defect The wall of the exased mass resembled

esaphagus From Neuh e e R phic features of qsts dm ]
Roentgenal 79 235 1958
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Radiologteally medrastnal menmngoceles
ssmulate the much more frequently occur
ring sobd neurogentc tumors They should
aways be suspected 1n the presence of
neurofibromatosss or spinal malformations
Myelography 15 usually required for con
firmation of the dingnosis

REFERENCES

Byron ' X Aling L L and Saoson P C
Intruharacic meningocele J T/ oracie Surg
18234 1949

Crighir P Inwrathoricie mentngecele J Tho
racic Surg 23 283 19,2

Sengpiel G W Runckr T' F and Lodmell
E \  Laternl wntrathoracic meningocele
Radrology 50 515 1948

Weldh € § Etunger \ and Hecht P L
Rechlinghausens  neurofibromatosts  1ssoa
ated with intrithorac memngocele Report
of 1 case New Liglani J Med 2380622
Apnl 29 1948

NEURENTERIC CYSTS

Neurentersc ¢ysts are rare and unusuil
lesions of the medistmum resulung from
faulty mesodermal and entodcrmal devel
opment They consist of a cystic mass m
the posterior mediasunum connected by 1
stk to the spmil cord and memin,es
through 1 defect in the vertebril bodies
Hustologically the wall of the cvstie mass
resembles a duplicaven of the Hlimentary
trrct The spinal Jesions vy but often
there are cleft vertebrac

These neurenterie essts are thought to
arise from unobliterated remnts of 1c
cessory meurentcric canals of hovalevshi
These remnants uswlly disappear com
pletcly during embrvonic development but
occastonally may persist esther as a fibrous
cord or as a partilly patent tube which
m1y deselop mnto a cyst

The rire lesions of the
which i the past have heen called thoracic
duertienla and transdiaphragmatic dupl
cations are probably also neurenteric cysts
which hate muntained 1 connectton with
the alimentary tract In these cises there
15 a ¢ystic leston 1n the posterior mechastt
num and posterior  extrapleural space

mediastinem

THF MFDIASTINUN

usually right sided 1 posittan and wsualt
large 1n sizc The mass 1s connected to the
duodcaum or proximal Jepunum an - th
abdonien by means of a stalk which pene
trates  the nght posterior  daaphragn
through s own haatus and joins the med:
asunal cyst e ats anfersor aspeet At the
supenior aspect of the ¢yst a cord may ex
tnd to the deformed spine

“euhauser ef al suggest that these ab
normilities may represent only one mam
festation of 1 broad spectrum of anom
ahies which might conveniently be reganded
2s resulung from the presious existence ol
an ecessory neurenterte or chorda cmal
and which m1y mclude other such ennties
as midline dorsal dermord  diastematomy
eha dupltcatton of the foregut wd an
terior spma bfid v

Radwologteally, neurcnteric ¢ysts are sug
gested by the combined findings of a mech
astinl mass and anomalies wm the lower
cervical and upper dorsal scgments of the
sptne Sumlar combinations are presented
by scveral other lesons notably mediastt
nal mentngoceles and tumors of peripheral
nerves but in these the spnal deformuties
are hikely to be of 1 different nature (scols
osts eravion destruction)

On radiologic examinition  npeyrentent
cysts tendd to be rounded oval or lobulated
m shape When they communicate with
the 1ntestine below  there 15 hkely to le
some air present 1n the mediastiml mas

Opaque contrast medea can also be ue
ful m 1dentifymg those lestons which com
municate with the gut Ihe stalk «r the
medistind component or botlt ma te
opacificd uding m the dingnosss of h
lesion and m the location of s attachment
to the mtestine Watcr soluble media are
probably preferable to the heavier sub
stances such s barmm sulfate and rodized
o1l

Idenuficatron of the type of spinal
formity 1s extremely mmportant “The mwe
common 1nomaltes arc a wide neursl
camil spina bifida and henmvertebra I
the most characteristic instances there mas
be a tunnel extending through the body of

I de
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fig 120 Neutenteric cpt The chest exam nation discloses a larpe dumb bell shaped (due
to comstriction by the azyy s vein) mass in the mght mediastinum and thorax which con
tans 1 small bubble of air at its supenor aspect (arrow) The sketch shows the findings at
tharacic and The leson connected with the jejunum
i the abdomen Ly a patent stalk which penetrated the right leaf of the diaphragm There
are anomalies of the lwer cervical and upper dorsal segments of the spine From Gross
et al ‘Thoracic dieruculs which omginate from the intestine drnn Swrg 131 373 19,0

Tig 130 Newrenteric cyst m a 2 month old infant The large find flled mediastinal
miss contans a small amount of ar (wvows) which entered the mass vix a patent stalk
exiending to the small intestne 1o the abdomen A hemmertebra and other anjmales
are preent in the upper dorsal spne The cysuc lesion was surgically exaised Courtesy of
John W Hope MD FPhiladelphua Penna
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a vertchra in an anteroposterior direction,
through which the remmnant of the acces
sory canal passes Myelography will aid in
outhmng the spinal canal i the deformed
arer and i detcrmimng any pateney of
the stilk
REFERENCES
Bremer ] L Dorsal antestnal fistula  acces
sory 1c camal & T
Arch Path, 54132 1952
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genol, 69 42, 1933
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NORMA( THYMus, THYMIC TUMORs AND CysTs

THE THI\yg > an anter,gp mediasngy
gland of tnknoy function It arsgeq as g
Pured organ froy, the €pithela} lmmg of
the thyrg phanngeal Pouch Durmg em
bromie pfe TUZTALES from s Cervicay
Position doun\mrzl nto the ANENOr e,
Bhinum Occasmnalh there

NORMAL THYMus

Lhe nory,y IS e at birgy
g Oftinnes 4, Mcrease 1, Size unyy
about 19y e, age

Number of Ivmphocwes adipoye Gssue yo.
1 the epuer

€ normyq) thymus ap, Vanes onsidey
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B i shape The two Iope, 2y be more
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Tespirations the flay thymys 45 Squicezed
md they becomes Moy ep longer and
thickep

\hcmscuplca”y the 2 thy e Iobes are
diiideg 1RO Jobyles %V loose Omnecyy e
fssue Eacp lobule g, T Pehiphera) Cortica}
layer COmposed Umogy entirely of dense}
Packed piphoey oo Uvmocyres )yl a
smucnng of page Feticulay cells apg a
medujl, predmmnanng n
batt wyp, a Sattering of Hassepp COrpuscles
Caszlemnn beliey e that the use of the term
thimocyee should p, dlsmmmmd Stmce

Clenisticay), the 0Tma) thymyg
broag the 2Nterror , Superiop med,y
astimy eithe; bifater, 1y or umlatem”y
depcndmg Upon the relagyy o of the o
obes The fore, 1gins of o, mediagy

are Straighe oval ang slmrply de
fined gp,, the p, Pertorly
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Fi, 131 Norml thymus s an infint The changmn,, appearnce of the thymus 1 ith respi
rnon 1s demonstrated on these fronttl chest examenations made 10 expirition ant m 3
sprrition
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Fig 132 The normal thymus as it ppewrs «n the routine chest cxamipiton of
ferent infans
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NORMAL THYMUS THYMIC TUMORS AND CASTS

mediastinum or neck and so 15 not out
lined Inferiorly, there is {requently noted
on one or both sides a notch between the
caudad border of the gland and the struc
ture which 1t lies against usually the heart
This notch m1y be quite prominent or
may be merely a dimple which 55 scen m
certain projcctions ouly At times the notch
may be more Iike an angle guwing an ap
pearance that has been described as a sail
hile shadow Whenever possible (hus notch
1ng should be demonstrited Auoroscopieally
or on films utilizmg varted projections as
necessary

REFERENCES

Cafiey ] Peduatre Xray Duagnowns Thrd
Fduon Clicagn Yr Bh Pub 1996 p 374

Castleman B Ttnors of tle Thymus Gland
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fasacle 19 Washington D G Armed Forces
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Ee FH Jr hakhn § W Hodpon J R
Woolner L P and Dushane J W Surgical
smplication of the mediastinal shadow 1n tt o
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dren Surg Gynec & Obst 100532 1955

hemp F H Factors inftuencing the medsasti
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nal shadow i young children Brit J Ra
diol 73703 1950

hemp F H Morey H M G and Emtys
Roberts L A sull ke trangular projection
from the medustnum  a vadiographic ap
peatance of the thymus ghnd Bnt J Ra
diol 2] 618 1948

THYMIC TUMORS AND CYSTS

Tumors of the thymus occur relatively
wfrequently they may be bemiga ot ma
hignane Seybold ef al, n a resiew of 45
cases of thymic tumors state that the term
thymoma should be used to describe ouly
those tumors which are definitely thymic in
origin They state It 15 a slowly growing
wmor of the thymus which has atsen
from both the cpathelial (renculum) and
thymocytic ¢lements of the thymic paren
chyma The relathe proportion of these
cells varies greatly from tumor to tumor
and often from place to place n the same
tumor  Typical Hassalls corpuscles are
absent 1n most thymomas Very common
are such features as a dense fibrous cap
sule  disunct fibrous trabeculae the pal
sading of epitheltal cells about ¢ystic

Fig 133 Thym ma m the lelt anterior mediastmum The egy, sized mass rests agamst the

heart base and pulmonary artery With

ph ¢ examunatin there was no opact

fcation The Jeson wis ey removed surgically

-y

-
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spaces  about blood tessels and about
fibrous trabeeulac focr of necrosts of cyst
formation nd of cilaficion but 1 num
ber of tumors ek one or more of (hese
forures All however contun the thymie
lymphocyte or thymocyte nd the thymic
epithelial cell i varving proportions

The small round cdls of the thymus e
morphologically wdentical with lmphocytes
and 1t s dhificult to diffirentiate berween
thymic tumors predommantly ol small
round cclls and mors of lymph nedes of
the anterior medistinum Inoa sumhir
manner other mterior medsastinal masses
such as hyperplasue lymph nodes metn
static carcanomas teratemas Jrpomas fibro
m1s and others may be mistaken for thy
mamas unless adequate microscopic study
15 made ot sufficient scctions of the tumor
At tumes these swtme lesions and others
may arise within the stroma of the thymus
but strictly speihing they are not thy
momas

Thymomas
i the anterior medrastununy

almost without exception
The

arise

Fig 132 Cornoma of the thymus in a 41 3
\ frontal roentgenogram dusd
\ venogram shows evid
noperable lesion which was subequently

1enous obstruction
astinal border opposite the aortic knob
mass Surgical exploration revealed an 3

THE MFDINSTINUM

P

Fig 181 Approximate posion and size of
9 thymic tumors m the anterior mediastinim
All but one was located m the chiracensut
position around the base of the heart Courtesy

of Bt §§ Gay Jr \(D

greater majority are Jocated immediatels
anterior 1o the grea vessels and the base
of the heart accasionally they are found at

or who had chnscal wgns of

&l
loses mimimal widening of the n(grlubyrnemne
f obstruction
s yrradisted

ear old doct
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Fig 136 Thymic ast probably congemal m origm This patent had Ielt chest pan
and tecent hemoptysis Frontal and lateral chest films disclosed a mnderately large leston m
the mght <nterior mediastmum Iy, agamse the pencaurdimm A\t surgery 2 mases were
tound and removed—one measuring 9 cm atd the other 3 em 1 diameter Courtesy of
Robert D Morcton MD Frt Warth Texas

Fig

small rounded calcific density seen at the lower aspect of the mass in frontal view 1 ac
wally 1 the Tung posteriorly and not wuhun the tumor

187 Large malignant thymoma projecting o the might lower medistrum  The
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other levels—esen s low 15 the dn
phrigms There 15 a strong tendency for
these tumors 1o v ade adjrcent structures
such as the pericrrdimum  the Irge artenies
ad vemns and the adjrcent plenra They
rrely sprewd to distal pownts

A thymic tumor occurs i pproxmtely
onesixth of patents with myasthenn
gravis In general the thymomas assoct
ated with myasthenra gravis are smaller m
size than those not associated with thrs
condiion They are wsually slow growing
and well encapsulated Iesions most are be
nign a few malgnant The dfect of their
removal on the subsequent course of the
mrasthenit gruas 15 not umform

Ot speanl mterest are the rare thymc
avsts These huse been deseribed 1n both
mfmts and adults Those n anfants have
been commonly tssoctited with congental
syplulis ind have been considered to be
secondary to an wrrest 1 the development
of the thymus by the infecuon Thoese 1n
adults hue been considered by some
quthors to be true cysts of the thymus by
athers 10 be an extreme degree of aystic
change mm thymomas these cysts m1y be
umlocular or multlocular and m1y con
tam very hietle or no recognizable thymic
tissue making accurate denuification
some cases cifficult

Radsologically, thymomas are usually dis
covered on ordinary chest exrminatons
These masses are almost mnariably in the
anterior mediastintm and are Tery Ire
quently located around the base of the
heart and the great vessels at their ongin
The uswal one 1s well arcumscribed
rounded vl or lobulated i shape broid
ens une or both lateral medsastinal borders
and dwplaces the basc of the heart and
great vessels posteriorly to a vamble ex
tent The lirger these misses gron the
more tendeney there 1s for them to sprerd
out laterally and postersorly cventually
lywg to the side of the heart wd hirge
vessels as well as i front of them

Small thymomas may defy detection 1n
frontal rocntgenograms of the chest be-
cause of the natural width of the medrnstt
num at the level of the hewrt base the

THE MEDIASTINUM

shadow at this point being created by the
heart and the 1scending aorta on the niglt
and the pulmonary artery on the left But
in Iateral and obhique studies these lestons
cn usually be seen and sdennified as ab-
norml shadows 1 the medastinum
Thymomns which are imasne may also
e some difficulty in wdennificanon duc to
the Ick of localized mass formanon and
the poor defintion of the medaastunal bor
ders In these cases the lesion may be founl
only through some shght widenng of the
mechiastinal borders or some shght altera
uon m the normal outlime
Calatficrtions within the fibrous capsule
of the thymus re not frequent and can
be scen as curvihncar hnes of maea od
density 1n the periphery of the mass Thest
Iincar 1ons re not pathog
of thymoma 15 they may be alo found 12
teratomas  Calaficition an 1 thymom 1
not 1 reliable diflerential pont betneen
the bemgn tnd malignant lesions
Angiocardiography s 1 valuable adjunct
when 1 mediastinal mass 1 locted adpacent
to the heart and great vessels n order 10
differentate the Jesion from an aneunsm
This type extnunation can abo be of help
when thymomas imade the yena s anl
other Inrge vessels
The esophagus 15 usually not de
by ntertor medrstnal masses unless they
become very large But the esophagus may
show alterations of 1ts normal moulity be
cause of the presence of myasthensa grve
accompnying a thyntoma

formed

Thymic cysts hue no (]lslmgmshm§
charactensstics whieh rdentify them as ﬂul‘
1d

filled lestons \one that have been repor
w the ltterature were dngn()scd as €)MS
prior to surgery
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Fig 138 Malinant thymoma
claum  ats wall as shown
causing bilieral enligement but contaming
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Fig 13¢ Nalignans thymoma lying tgaimst

The ongmal mas m the anterr mediasunum contuned
This lesion was resccted brt Drter recurred in the same atea

no vsmbie claum

beneen mediastinal hpomas and the thy
wus J Thoraae Sury, 20 4% 1954

Soybold W D Mcpnald | R Clgett
O T aud Good ¢ A Tumors of the thy
muy ) Theracu Sur, 70195 1950

Smart } A oise of higt Gemic ot sueess
fully “remosed from the anterwr mediast
vum Brt J Tubere 418 1947

o op————— -

the heart and great vessels w1 the anterior me

dustmum These angiocardi grams m oblique projectian shaw flling of the vena cave and

aorma but no opacification of the mavs




Chapter 15

THYROID LESIONS

THII THIROID 1s 1 endocrine glind
consistng of a left 1nd 1ight lobe connected
by an asthmus It s situated witertorly in
the lower neck just m front of 1nd to the
sides of the upper trichaa

Thirowd enlrgements (gorters) mry be
generdized or localized o type  These
lestons can be clssified s follows

(1) Tuwmor hke lesions—thyroglossal
duct essts nadular hyperplasts and thy
rordttrs

(2} Benign tumors—adenomas of scv
eral cellular types (embrvonal fetal col
lowd Hurthle cdl and papillary)

(3) Malignant wumors~—carcinomas of all
types (follicular paptlliny sclerostng un
differentiated and Hurthle cell) sarcomas
lymphomns and teratomas

Fig 140 Large cervicomediastinal thyr
mass extends well below the level of the aortic arch
extent Noteworthy 1s the separatson of trachea and esophagus

1o

o] adenyma presentng mamk

Most gotters as they grow remam com
pletcdy confined to the cervical area
small percentage not1bly discrete adene
mas cysts and muluple collowd adenoma
tous goiters extend downward nto the
superior mediastinum

Iahey has described the mechamsm of
this descent s follows W hen an adenon 2
occurs m the thyreid particularly m the
isthmus or lower pole of the gland all of
the factors are present for propeling that
tumor mto the supersor medusuman The
adenomn rests 1bove an unobstructed su
penior theracic strut bounded on the front
by the clavicles and the sterpum and on
the sides and back by the vertebrae and the
first b Amy discrete tumor arising m the
lower pole of the thyreid gland covered

— e

The
ng the arch 1o any

y to the nght

but 1s not dnplac
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as 1t 15 by the sternohyoid sternathyroid
and omohyord muscles which limt up
ward extension by their attachments to the
hvoid and thyrowd cartilages and which
are mscrted nto the chest wall m front s
subjected 1o pressure m the downward d
rection with every act of swallowing

The positions of these gocers 1n the su
perior mednastinum are dependent wpon
therr relationships with the anatomucal
structures i the area Those arming from
the 1sthmus and from the lower poles i
tertorly tend to project downward and for
ward 1nto the antertor part of the superior
mediastinum  they lie anterior to the re
current laryngeal nerves the inferior thy
roid artery the carotid sheath the in
nominate and subclavian arterses the n
nommate vens and on the nght the su
perior vena cava (Sweet) Those arsing
from the posterior or lateral aspects of the
lateral lobes tend to descend mto the poste
rior part of the superior mediastinum be
tund the structures mentioned above they
often rest m a tnangular area bounded by
the superior vena cava anteriorly the
azygos verm inferiorly and the dorsal ver
tebrae posterorly

Gouters are far more common i the
nght side of the mediastinum than 1n the
left the relatively fixed aortic arch 1s re
sponsible for this causing desiation of the
growing masses to a path of lesser resist
ance

Pracucally all bemign thyrowd masses i
the mediastmum maintain some connection
with the gland 1n the neck though thus
connectron 15 usually broad 1t may at times
Ve thin and strand like In the occasional
cae there 15 TIo apparent c be

1388

Fig 141 Cervicomeduastinal thyroid 1n a 64
year old female with previous thyrotovicosis
The lower part of the max lesion extends into
the supenor mediastinum  and displaces the
trachea to the right There 1s asociated cardiac
enlargement

mto the mediastinum dunng embryological
life Possibly masses can be considercd of
aberrant ongin when they derne their
blood supply from the surrounding vessels
rather than from above 1n the cervical area
Thvroid masses are occastonally found m
the mediastinum as low 1n position as the
diaphragm leaves Malignant thyrod Ie
stons m the mediasunum which hase no
connection with the gland m the neck are
w be n nature

swenr ek mes aad ohe glend Walely wond
Mubvany explam this as follows A the
gotter progresses downward 1ts thyroidal
connections  become attenuated and no
doubt 1 a few cases completely severed
gnvng nse to the totally intrathoracie type
An independent blood supply 15 however
retained 1n these cases  Most imestigators
are doubtful of the exsstence of aberrant
thyroid uissue even though 1t 1s theorens
cally possible for such ussue to descend

Seseral ceris are awd o describing
gonters which are partially or wholly with
m the mediastinum  the most common of
these are substernal retrosternal partial
ntrathoracic and complete (or total) 1n
trathoracic It would seem that the terms
cervicomediastinal and mediastinal would
more accurately describe and locate these
masses than the terms now 1n general usc
These terms will be used throughout the
remam(‘L rhis discussion
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Cervicomeditstinal and mediastinal got
ters are quite yanable 1n size—mn the series
reported by Elis ¢t @l they varied from
41 1o 1100 grams with an werage waght
of 218 grams They are both nodular and
smooth Their shapes are quite dependent
on surrounding structures  the curvical
component of 1 cenvicomeditstinal gorter
mw be quite obvious on physicil examina
tton and 1ts mediasumil exeenston com
pletelv unsuspecied unless a roentgeno
gram 1s made thyrotdectonn 1o such cases
may remove only 1 portion of the mass

Gaoniers wre usually firm 1n consistency
but mav be soft 1f hquefacuon and cyst
formtion ks tiken plue Galafication 1s
cammanly observed 1 the thyrowd mass
They m1y be well encapsulated partially
encipsulated or quite e Compres
ston of the tracher nd the djacent vans
may gre rse to alirmmg symptoms At
tunes  Malignant tumors may mvade the
samie structures causing even greater dis
tress Some of the ilenomatous gorers
found 1n the mediasunum but
generalls not 1o as great an cxtent 15 thove

e tovic

"

1 thyrowd she
Fig 142 Medmsunal metastasis from circmoma of a cervical 1y

3 month mtenal

FHE MEDIASTINUM

confined enurely to the neck Thyrond
carcnomas usually bave a stow grmth
2denomas are quite varble in their speed
of growth nflammanons my be quie
rapid
Plunging  goiters have been described
—this 15 1 rare phenomenon mn which a
cervictl goter becomes temporanily medt
astnl i position wath coughmng
From the radiological standpomt, ihec
miportance of chest exammation 1a sus
pected or confirmed lesions of the cervical
thyrord cannot be overstressed The wdenn
ficition and xtent of cervicomediastin il
and medistinal lesions can thus be de
tected
These lestons are predomumantly right
sided 1n position due an part to the barne
of the aortie wch on the left Right lobe
Iesions may b entirely right sided or may
huve a Jeft sided mass of lesser sze Ledt
jobe lestons when small are usualls on the
icit but s they become larger may be
dnerted to the mght by the aortic arcth
Bilabed Testons and ssthmus lesions usually
produce il mediastinal  widenng

owing gronth over
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Fig 144 Thyrod adenoma of the left lobe
extending as a tongue nto the supertor med:
astinum and displacing the trichea to the night
The lesion causcs no apparent wideming and
was duwcovered at post mortem examntation

Less commonly the esophagus 1s com
pressedd nd displiced by gotters in man
ners sumilar to the trichea Separation of
the esophagus and trachea 1n the mediasti
num 1s not uncommon The esophageal
mucosa 1s always intact unless there has
been mmasion of the will—a sign ol ma
hgnincy

Both benugn and malignint goiters con
tain calaum (7 1n 28 casts reported by
McCort 9 1 24 cases reported by Ells
et al ) and 1ts presence 1s not helpful 1n
differentiating wlich type The caloum
deposits are usuallv withmn the mass but
occsionally are at the margms they may
be localized or diffusely scattered through
the masses The deposus may be conglom
erate cursilinewr or stippled

Enlarged thyroids commonly  compress
and displace the adjacent blood vessels par
ucularly the jugular and nnominate veins
as well as the superior sena cvva Angtog
raphy 1s helpful 1n identifying the extent
of mvolvement Malignant goiters may 1n
vade adjicent vemns Large goters extend

THF MEDIASTINUM

Fig 145 Large brlobed thyroid aden ma
contatming cxtensive depnsits of calcrum

ing mto the supenior mediasunum may
lso diplace the aortic arch downward and
to the left n such cases the inferor part

Fig 146 Cervicomediastinal thyrmd enlarge*

ment compressing and laterally dwsplaang 4€

tanes.
superior vena enva and several of its trib
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Chapter 16

PARATHYROID TUMORS AND HYPERPLASIAS

THE PARATHYROIDS e endocrine
glinds wluch produce pirrthormone Nor
mally there are 4 of these glinds—2 on the
left and 2 on the might they may viry n
number as many s 7 hwing been re
ported These glnds are generally sitn
ated just belund the thyrond glind  but
often the Joner 2 are located m the meds
stmum

This mednistnal positon of the 2 fower
pwrulvroids can be explamed embryo-
logically (Cope) The 2 upper glhinds hue
thar origm 1« primordium arntag from
the fourth branchiil ckft and m ther
aubnologic deselopmant remun close to
thar pont ol ongin these 2 glmds are
norhy alwas located above the level of
the lowcr poles of the thyroad In contrast
the 2 lower parathyroid glwnds arise from
the thud brinchnil cleft 1 close proximaty
to the primordinm of the thymus In ther
davdopment they trud downward with

Iy, 147 Latera! and anterier views of the
neck and medistnum showing possible post
tons (shided arets) of the lov er parithyrods
dute to differences i development durtng em
bryomec Lfe Trom Cope O Surgery of hy
perpirithyrowdism ¢ ccursence of prrathyrords
m anterior medistinum nd dession of opera
tion 1nto 2 stages Ann Surg 114 706 1911

\

Fig 18 Parathyrod aden mas of the an
terior medrrstunum e 1 panents of a senes
reported by Cope Dunyrum shong sue ant
positton of the lestons From Cope O Suthery
of hyp rparuthyrorlism - acourrence «f pm
thyrouds i amerior medinstram md drion
of o] ertion nto 2 stages Ann Surg 11 700

1941

the thyvmus 15 12 descends ustally diopping
ol apposite the lower pole of the thyrord
but at tumes conumung downward meo
the lower neck or medhtsununt along with
the thymus They may even be Jocated 10
1t capsule The theoretical posttions n"«
sulting from this abrormal descent are '
lustrated

In hyperp wrathyrotduisni
the parathyroids enlge
deselopment of an adcno:

16

1 one or more of
(ther through
ma or through
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Fig 1ol Large puathyrowd adenom of the
meditstinum m a 50 year old male with elmical
findings of hyperparathyrodism  Surgical ex
Ploration revealed a mass of 7 em  ditmeter
Iymg aguast the anteror side of the main
pulmontry artery at ws bifurcatton  From
Staub et al Medrastinal prathyroid adenoma
Arch Int ed s5 765 19,0

hyperplasia the former 15 the more com
mon Al of these are functioning 1emors
n that they produce a hormone simlar
to 1f not identical with the hormone pro
duced by the normal prthyrod ghnd
I most 1nstances there 1s 1 rough correla
tion between the size of the tumor or hy
perplisia and the degree of hyperfunction

The presence of a parathvroid adenoma
or a hyperplastic gland in the mediastt
num can be explained mn two ways The
first 15 through enlargement of 2 gland
which descended mto the medastinum
along with the thymus during embryologic
development 1n these cases the gland 1s
mn the superior or anterior mediastmum as
would be expected and has a local vas
cular supply A second method 1s by grav
tation mutiated by the weight of the mass
and accelerited by the negatne mtratho
racic pressure these glands are located
commonly 1n the posterior and occasion
ally mn the anterior mediastinum (depend
ing on the relatonship of adjacent struc

THF MEDIASTINUM

tures as the gland descends) i these n
stances the blood supply 1s derived from
the neck

Norrts 1 a study of 822 cases of Inyer
parathyroidism summarized these facts
The extct time of onigm of the lesion 15
hfficult to establish Seventy per cent are
discovered between 30 and 60 years of age
The incidence in females 15 3 times greater
than in males Multiple adenomas were
present 1n 62 per cent of thes series The
Iestons are about cqually diided betwecn
sides The lower 2 glhinds are 1mvohed far
more frequently than the upper ones Ten
and seven tenths per cent of these enlarged
ghnds were in aberrwnt posttons (633
per cent m the mediastinum 30 per cent
m the thyrod and 67 per cent behind
the csophagus) The smallest adenoma
wetghed 04 grams the largest 120 grams
and the average was 127 grams The small
est adenoma was more than 10 umes the
size of 2 normal parathyroid and the larg
est was 3 500 tumes

The pawathyroid adenoms are yellow
brown m color moderately soft encapsu
lated and have smooth borders most are
ellipsoidal and some are bilobed Cyto-
logically the lesions resemble the normal
glinds 1 most cases

Caranoma of the parathyrords 1s an ex
tremely rire conditton Weissman et af
have deseribed a case tn which a large func
tioning parathyrord carcinoma was located
i the lower night antertor mediastinum
Evidently the leston i the mediastinum
was the primary tumor and did not repre
sent a metastasis from 1 malignancy 1n the
neck

Radiol r
adenomas and hyperplasias mav be ident
fied 1 2 ways The first of these 15 through
widening of the medrastial borders esther
by sirtue of the stze of the mass or by ”ls
position 1n the mediasunum  As noted
earhier they may be found m the superior
anterior or posterior parts of the medrastt
num In the antertor portion they are not
Ikely 1o be any further caudad than the

9 d
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Fig 152 Parathyroid adenoma of the right superior mediasngm The mass broadens the
medustinum o the nght and displaces the esophagus and trachea to the left From Wy

man § M and Robbins 1 L Roentgen recognition of parathyrod adenoma im |
Roentgenol 71777 1954
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normal posiuon of the thymus gland an
exceptton to this statement however was
the large caranoma mentioned earlicr The
second method of visualization 1s Ly dis
plhcement or compresston of the tracheas
or esophagus 1 yman and Robbins state
that the enlarged glands when m either
the neck or mediasunutn often produce
short smooth tndentations m the trachea
or esophagus The tracheal compression
may be from ghe lateral or posterior sules
the esophageal compresston from any side
The size of the indentation s roughly re
lated to the size of the mrss most being
23 cm an length these authors observed
compression of the trachea m 3s of their
20 cases of the esophagus 1 33 and of
both trachca and esophagus in 13

A parithyrowd lesion 10 the neck or me
diasunum mty be accompamcd by radio
logically demonstrable lesians elsewhere 1n
the body notbly the shetetal wstem and
the urmary trat Adeguate unestiation

ORI, JUnt

of these areas should be made 15 proven
or suspected casés of hyperparathyroidism
REFERENCES
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Roentzenal 71777 1954
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Chapter 17

PERICARDIAL LESIONS

THI‘RII ARL 2 nypes of evsts and diverue
ulr of the pericardium One type s the con
gemal perrcrdil cclomie ¢yst and diner
uculum which s ats orgm during, the
formrtion of the parreardinl sie The other
15 the acquered poreardul anihmmatory
st and diverticulum which results from
pericrrdial mflimmnvon Primuay tumors
of the perictrdrum also oecur nd are de
Aeribed s mesothelloms  \s these tumors
m arise from the pleury as welitthey are
discussed 1 1 separite chapter In additon
to the primiry ncoplsms the pereardium
1s frequently imvaded secondanly In van
ous types of adjacent medirstnnl masses
Occasionally an antenior mediasund mass
notablh 1 thymom« or teratomt will arise
within the pertcardinl sac
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Fig 153 Pericardnl celmc cyst 10 tte
From Fouche J W

charactenstc night cardioph
Jnimary ntrat] oraac nonpulmonry tumors

PERICARDIAL CELOMIC CYSTS
AND DIVERTICULA

Synonyms for these mclude simple cyst
springserter eyst mesothelial cyst nd pert
crdiophrenie ngle cyst The aceep ted
term of celomic cyst was given by Tambert
in 1910 Ihese cysts are generatly const!
cred to result from fulure of fusion of one
or morc of the mescnehymal heunae which
form the perscardnim The degree of thns
Tulure detcrnunes whether or not there s
1 communtcteon with the pencindnl s
{1e cyst s dnaticulum)

These cysts and dnerticula may occur at
anty loctuon djrcent to the perterdmm
but the magonity re sn the night cardio
phrenic angle They iy be attached (0
the penicardimum by ether a pedicle or 2
broad base The duerucula communicaté

wreme argle 1 caton
2108 192

4m Surgeor
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or oval mn shape depending on the sur
roundung structures Occastonally the cyst
may be mutuloculated The flud within
a cyst 15 translucent and clear analysis has
shown low protein high chlondes low
sugar and low fit—simlar to a transudate
Because of the flud content and the thin
wall the cysts are quite phable
Microscopically the wall contains 1 single
Inyer of mesothelium on a loose fibrous
stromt Inflammaton 1s qute rare and
malignant change has not been reportud
Radiologically, these pericardial cysts and
diverticula produce rounded or oval shaped
bulges on the pertcardial outhine In their
usual Jocatson n the righe cardiophirensc
angle they cause an oblueration of the
angle 1n the frontal view and appear as a
homogeneous mss resting on the dia
phragm antertorly n the lnteral view The

Fig 1664

Fig 156 Pencardial celomic oyst u th
the characteristic  tearlrop  config)
defined 1 the frontal view The sketch sh
Jr and Leh 7 F
&1 871 1923

o right cardh phreme angte T
uration when viened m the lat
ous the findings at surgeny

Differential duagnosis of Tig

smller ones tend to extend mto the fissure
between the nuddle and lower lobes as
sunung a  teardrop  configuration when
vtened n the lateral dus tear drop shape
15 hughly charactenisuc The Jarger ones
do nat show this sign

Fluoroscopic exatmnation may show al
terations m shape with deep respiration
this 15 the result of chinging pressures ex
erted on these phable lesions by surround
ing structures Pulsations transmntted from
the heart are frequently apparent Altera
uons in the size of dnerticula may be dem
onstrated when certain positions are as
sumcd by the patent thus 15 the result of
dramage of the duerticula fluid wmnto the
pericardial sic

Tomography 1s frequently helpful o
gwang a better defimuon of the lesion par
ticularly 1 the {rontal projection A pedicle

Fig 1,68
bis smalt lesion b
The lesion 15 porl

From Rogers J Y
‘Radinlog

eral

Lt cardiophremie angle Jesms
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| and shape Shet examined 10

fuch 1 MOt apparent on Touune examind catiov

jon ™A be t\cmonmam\ by ths proce o e hese the omentl herma
dure 1ons rough the left and nght foranun®
pericarcial cctormic. €58 M the BPPST \torgagn 2 the E\“vmcm\m\ fat
medisunu® wit frequenty produce Ay am the Yt and nght € Both
anooth watted wdemng either aniater it \hese Pes 2€ duscussedd 10 0T sections
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big 157 Pericwdil diserucalum This tom
o,mpluc study of the lesion i the nght cardio
pliremic n Je demonstrates a pedicle which
the routine chiest ex

VIS not apparent n
ammation
O 1 Percardul celmuc cysts and perr

crdmal dierticult J Thoracte Surg 20 494
1950
Mazer M L True pericardial dnertsiculum

Fig 138 Celomic gyst of the super
aganst the trrchea and esophagus

ror mediastmum Tl
The lesion was castly remored at surgery

THE MEDINSTINUM

Report of a case with safe operatine removal
Am J Roentgenol 5527 1916

lerisilo O On procrdal duerticdla and
dheir differential dragnosts Acta Chir Scand
106 283 1953

Rogees J U Jr amd Legh T F Differentinl
dia,nosis of right crdwphrenic angle masses
Radilogy 61 871 1943

PERICARDIAL INFLAMMATORY CYSTS
AND DIVERTICULA

At times cysts or dnertreuln of the pert
cardim occur i patients with Jong sitnd
g exuwdrne  penerwrditns particularly
thost on 7 tuberculous basts These lestons
have beent cajled by a varety of nimes w
cudin,, encapsulated percardial eaudates
(or cifustons) chronic cystic hemorrhagic
cwudrne percrrdins and pseudogyst of
the pericardiem

Freedngan states that these cysts and &t
rerticulr occur n paticnts with adhesne
pertcarditis when exudate accumulates
a localued pocket of penicardmm which
has not been obhiterated  this stow 2ccomn
lagion of fluid cruses 4 progressise enlarge
ment of this docalized sectron of the pen

1e examminzrions dusclose ats postan
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THE MEDIASTINUM

Fig 161 Pencwdnl inflammaton drserticulum m 1 48 yewr old male who had chmal
findings of a flucinating miss 1o the nght of the sternum of o years duravion A ir mial

roentgenogram discloses a large bulge on the right heart horder

A Jiteral flm §Mowing

asparavuon of flud amd sullation of ur ante the mass on the chest wall confirms a communt

cation wuth the perscardidl cavity From Freedman L

cwdim Jdm ] Roentgenol 37738 1937
occurring not onh 1n the distended por
tons of the damaged pericardium but
the non distended portions as well These
pliques can be seen on sausfictonily ex
posed films of the chest nd can be help
ful 1n differentinting tlus type lesion from
others which he adjicent to the perscardi
um but do not have ssocrued ealcrfication
of the pericardinl sac notably pericarchal
celomic cysts teratomas and thymomas
Transmitted pulsanons are frequently
obsersved as would be espected but are
difficult to differentiate from intrinsic pul

Inflammatory diverticula of e pent

satons  Anglocardiography aids i ruling
out cardine nd vascular aneutysms or &
atattons
REFERENCES
Cushing E H  Daerticulum of the penicards
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Kienbch R oand Wers ko Ueber dus ent
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Loehr W M Pencardil cysts Am J Roent
genol 68 581 19,2
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Chapter 18

EP\PER\CARD\AL FAT PADS
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Jocahzed around the
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THE MEDIASTINUM

Fig 163 Dilateral eprpenicardial far pads

on the diaphragms The borders agamst the
lungs are usually conmvex and nodular but
may be concave and smooth

Smce these pads are composed of adult
fat they produce shadows of less than
water densitv on the roentgenograms  ths
fact 1s not too apparent however because of
the conflicung shadows of the surrounding
structures—the lungs and heart in par
wcular At tmes the outlme of the pex of
the heart can be seen through the left
stded pad

Tomography paruculirly m the lateral
view frequently gives a clear depiction of
the left and right pads and enalles one

to define therr borders more accurately
This specialized procedure as particalarly
useful 1 differentating {1t pads from sev
eral other enuties of simular appearance
that occur tn the cardiophreme angles no
tably the penicardral celomic ¢ysts and
omental hermations through the foramma
of Morgigm
REFERENCES
Holt | F Epipencardul fat shadows m d f
ferential diagnosts Radiology 48 472 1947
Rogers | V Jr and Legh T P Dufferenual
diagnosts of right cardiopbrenic angle mawes
Radiology 61871 1953
tan Flet W E Pcrsonal communication



Chapter 19

MESOTHELIOMAS

I‘\ 1942 STOUT and Murray reported
their imvestigations of a group of primary
tumors anising from the pleura pericards
um and perstoncum which had sumlar
charactersstics From tissue culture studies
1t was concluded that these fibrous tissue
tumors were of mesothehial onigin although
1 many respects they resembled the fibro
ms and fibrosarcomas occurnng in other
parts of the body They labeled these
tunors mesothelonmas

Before that time these tumars were
known by many names including endo-
theliomts  fibromas  fibrosarcomas  sarco
maltke tumors giant sarcoms of the

pleura and endothelial sarcomas (Bcgar
dus et al)

Although mesotheliomas ans= from the
lining of all $ serous cavittes the greater
majonity by far are of pleural ongmm The
medistinum 15 mvolved when these tu
mors aruse from the parietal pleura linmng
that 1rea or from the pericardium

Two forms have been described—the lo-
cahized and the diffuse The localized meso
thehiomas are well encipsulated masses
whach are wsually lobulated and quite hard
They 1re attached to the pleur by pedicles
which sary in width f these pedicles are
of suffiaent length the tumors may at

Fig 16} Mesothchema of the wedwstnal pleura i a 54 year old female with chief com
plamts € general fat que and werft loss Chest examinaton reveall a latge mass almest
Mhng the nght hemithor s and « ovumng, muluple wregular calaum deposts. (arrows) 11 e

umor was remaned

norpulmonary wm 15 Am Swrgeor "1 90)

1ts gt ss wentt was 1225 grans and its crcumference 3» cam
1omic duagnosis wis mesothehoma of the pleura From Fouce J W
195
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165 Mesothehomr of the pencardium  diffuse type an a 27 year old female with

imical findings of congestrve heart failure Straw colored fluid was removed from the pleutsl
paces nd growsly bloady fluid from the perscardial space She did not respond and death
ollowed Post mortem examnation showed muluple nodulatans on the visceral perscards
m which microscopically proved to be mesotheliom: The pleural fluid may have been on
he basis of the accompanying heart falure but could possibly have been denved from the
umor even though there wuas no apparent imvolvement of the pleura

tmes grow wn such a way that they are
omplete]y surrounded by lung ussue The
ocalized tumors grow to extruncly large
ze In a series of 2% cases reported by
Jagett et al  the dinmeters varied from
l to 36 em In this same series one of the
nasses weighed 5000 grams The lirger
hey are the more difficult 1t 1s to deter
wine thur cxact ongin

The diffuse mesothelomas spread along
he pleura pericardium or pentoneum
nd result in marked thickemng ol thess
ssues T hey often tmade underlving struc
ures Distant metastases are uncommon

Microscopically  the mesotheliomns are
Intded 1nto two distinct types The hibrous
issue tumors according o Stout and
Iumadi are  composed of spindle <haped
ells and connectine tissue fibers m a
rrque arrangement which differs from il
ther fibrous tumors elsewhere The ept
helral tissue qumors are composed of ept
hehal cudls which are capable of fornung
ubules

W heres sone authors dnide mesothelt
omas to bumgn and malignant types
others state that all mesothehomas are
malignant

Both the localized and diffuse lestons at
fimes cause effusion This fed 15 vsualh
found 1n the serous cavity that contas the
tumor but on occision there may be flud
elsewhere such as 1n the opposite pleurat
space or n the pericardual sac even though
no tumor cn be identified m these arets

Calaficauon frequently oceurs 10 the lo-
calized types of mesothelionta antd 1 on
indication of necrosis withim the tumor
These depostts are usually confined to onc
or more smll arcas of the mass

Radiologically the localized and diffuse
forms of mesothelioma present different
chwracteristies The localized form appears
as a discrete nodular density frequently
lobulated and frequently of large su€
Only those which arne from the pencards
um or from the parietal pleura pordermng

the mediastnum  constitute mediastnal



Fig 1664

Fig 166 Localized mesothelioma m a 28 year old female The chest examinition (A and
B) dusclosed a mass m the night antenor mediastinum which was nodular 1 outline  Ango-
cardiogriphy {C) showed a Itera) displacement of the supenor vena cava and an unsus
pected pericardial effusion (as determmed by the powtion of the opactfied nght cardiac
chambers i relation to the periphery of the pencardial outhne) Thoracotomy resealed a 6
cm lobulated mass widely adherent to the superior vena ena the wmor could not he to-
tally excsed Scven months hater 4 chest examimiunn (D) revealed recurrence of the tumor
puimonary metastases and pleurdt ekusim From Fiiby N and Stewiverg T TRoentgen as
pects of pleur] mesothclioma Radiology 65 169 1955
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MIESOTHELIOVAS

lesions but those rsing from the visceral
plenra on the medastmal swde ot the lung
mw apperr to be midsastmal masses by the
nature of their posiuon i these Justances
pnewmothorax my be pecessary to make
a diflereptiaion

Ihe caloum deponts contuned 1 lo-
calized mesotheliomas wiich have under
punE pecross are wsnaih seen s puanctate
ners ol increased density confined w0 one
ur more smill arcas of the tumor Over
penctrated films are trequently necessary
for mspabzaunn of these deposus, espo
anllv af the leston b lorge

The diffuse torm of mosothedtoma causes
nodular thickeneg of the pleura or pers
cardial surface On routine examimiton of
he chest thus free man be difbeult (0 evalu
ate partialtely of there 1 accompraving
pleural or pencardial fnd adpcent 1 the
Wson Some halp m2y be guncd an dhe
denufication of these surface wve ahnes
by making appropriae radiniogic examma
uons follovang rema al of some of the flud
and substitugton wath air

‘ngiocardmgraphy s usefol m both the
wcahzed and difluse forms of mesothels
amas Thys procedure aids 1 the 1denthi
<auon of am furd which may be present
in the perrerrdial suc and w the detervnna

135

o of viscular obstroctions and displace
ments canstd I erther type leston
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Chapter 20

BRONCHOGENIC CYSTS

BI{O'\CHOGE]\IC cysts along with dup
hievuons of the 1limentary ract are con
genual lestons which have ther origim
when the puminse foregut divides mto a
ventral component to form the resprratory
trce and a dorsal component te form the
digestive tract Stout and Lattes state that
these varous seructures hic within n in
vestment of mesenchyme from which de
rclop the fibromuscular tissue of the eso
phrgeal wall the connective ussue smooth
muscle elsue ussue and cartilage of the
bronchr 1nd tungs the mesothelium of the
pleura and all of the mediastinal tissues
except the thymus and the nerves gangin
puragangha and chemoreceptor structures
which grow mo them from the nearal
crest  These authors {urther state that this
complex development accounts for many
of the other types of womahes of the re
spiratory and  digestine  tracts such  as
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Fg 167 Bronclogeme ey Tle piatraci eal mass dphees both te

chex to the Jeft

tricheo esophageal fistulae congennal di
vertrcula and hetcrotopia Thee varted m
croscopic picture of respiratory ni &
gostive tract €ysts 15 so explained m this
way

In the mediasinum bronchogentc ¢jsts
are usually Jocated around the trachea or
bronchi but occasionally are found at some
distance from these structures \ favorite
site 1s Just below the cirma Occasionally
one 15 attached to or 1s within the wall of
the esophagus Several have been reported
as lying 10 the penicardhal sac One nported
case was cerstcomediastnal an type and
could be displaced entirely into the neck
with the Valsrlva mancuver

Grossly these cysts are rounded or lobe
lated being pliible they tend 1o mold
themseh es according to the firmness of the
surrounding structures At times there ma)
be several cysts 10 a chun Therr outer 1 all

|

esopl agus and U3
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Frg 170 Bronchogemec st in a child lo
cated between the trachea and the esophigus
The leston 1s outhined anteriorly by the air
of the wrachea nd posteriorly by biiam in
the csophagus Courtesy of Richard A Elmer
MD  Manta Georgn

Fig 171 Bronchogemc cyst Surgical explosation disclosed
and commumecated congenitally with a bronchus of the rigl

seen on the films made with the patient i upty

cation wit
common finding when there 15 a commun:
Brown R A and Rolbms L L. The dugnous and treatmen

From

of the medistinum and lang J Thoracte Surg 1384

THE MEDIASTINDAS

1s smooth but the mner wall 15 frequently
tribecultted  Usually they consist of 2
single cauity but ocasionally one muy be
mululoculated or contan several non
ommuntcting cnatics of varying sizes
The non nfected cysts contam thick mu
cord maternl which 15 white or duy
brown the mfected oney contain purulent
matenal

Microscopically their walls congn alt or
most of the elements scen in the normal
bronchus  but n different proportions
these include mucous glhinds fibrous tssue
elwstic ussue  smooth muscle fibers cw
tihge and an interhiming of ahated col
umnar epithelium Infecunon ma destroy
the wall Apparently they do not calafy
Malignant degeneration (sarcamn 2nd car
canoma) Ji1s been reported m pulmanry
cysts but none in thoswe of the mediisu
num

The cyst imy be firmly adhercnt to the
trichea or bronchus or looscly attached

that 1t was m the mcdnsllr;um
level 1

ht lung An air flud

cyst was nfected—2

ght position The o

h an air passage (tractea or brof
t of bronchngen ¢ &yst%

1944



BRONCHOGENIC CYSTY

by mcolar tissue A\t pmes there may be a
pedicle  Occasionally one  communicates
with the trachea or a brenchus 1 which
case 1t 1 vers prone to micction
Radiologreally, bronchogemic cysts are
scet on routiie chest examnitions as
smoothly outhned masscs within the medt
astinum broademng this area umilaterally
or Dilaterally Charictersstically they are
Iocated wround the trachea and may de
form this structure to some extent If at
tached to the tracher they will ascend sith
swallowing If between the trachea and the
esophigus they tend to separite and com
press these structures  this as best demon
strated 0 the lateral projection and with
barium swallow If the cyst 1 1 the sub
carmal arca 3t may elevate and flatten the
bronchual angle and this can be demon
strated on films which are sufficiently pene
trated to show the air columms m the
bronclu Occrsionally one of these may be
located low m the medrasunum and pre
sent 15 a rounded or oval shaped mass far
remaved from the trachea or bronchi
When there 1s a

139

swion The exact pomnt of communmication
may be visible on routne films fluoros
copy or tomograms but more likely an
opaque contrast medin will be necessary
o demonstrate the trict

REFERENCES
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the patient 15 exumined mn 2n upright po

sts of and bron
chegenic ongin Ann Surg 99714 1929
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Chapter 21

DUPLICATIONS OF THE ALIMENTARY TRACT

DUI‘LIC-\TIOI\S of the alunentary tract
are known by several names ncluding
esophageal cyst gastric st enteric cyst
cnicrogenous cyst nclusion ¢yst par
esophageal cyst archenteric cyst and fore
gut cyst The term duphcition of the
alunentary tract  was suggested by Ladd
many vewrs 1go

The onign of these cysts from the primy
tne digestive tract was descrsbed i the
preceding chapter  They are found not
only 1n the mediastinum: but at wny pont
along the digestive tract from the mouth
to the wus In the medisunum  they are
usially i the muddle third posteriorly
adhierent to the esophagus though there 1s

occastonally  no  attachment  They van
greath n size and shape
Microscoprcally  the duplications wall

contains mutcos1 submucos1 and muscu
s The mucosa 1s epithdil 1n oniin
and resembles that of the esophagus stom
ach or mntestine usually there 15 a misture
of these types in the same ¢yst Occastomlly
salnary tissues are present The muscle
co1t 15 1n ntimte relationslup to the ad
Jacent esophagus and may be andistmguish
able from 1t W hen gastric mucosa 1s pres
ent an ulcer may form 1n 1 manner simi
Iar to the peptic ulcer of the stomach Per
foration of the ulcer may result in « fistulr
with the esophagus tracher bronchus or
some other adjacent structure

The cystic flund s a rule 15 clear color
Iess and of mucord consistency With ne
crosis m the wall the fluid 15 cloudy or
bloody When gastric mucost 3s present
the fluid 15 acad VWhen the secrctory mu
cosa 15 stll actne the fluid connnues to
accumulate enlarging the cyst

These cysts are often symptomatic and

Fig 172 Skeech showme~ the distribution of
Quplications 1n 18 cases Three of these are 10
the meditsemum From Ladi W E and Ctos
R L Surgicil trewment of dupheations €
the almentwry tract Surg Cyner & abst
702> 1910

because of this are frequently discoreree
i infancy or childhood The symptoms 1€
sult from (1) pressure on adpcent slnlt‘
tures notably the esophagus tracher ant
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bronchi
fection

(2) funcuional activity

® m

m

erosion 1s present there may be dufficulty

m d between dup and

, these of the
alimentary tract arc seemt as medtastinal
masses of varying size usually Jocated
aganst the esophagus 1n its middle third
They more Irequently bulge to the night
than to the left but at umes may extend
Iulaterally

Esophagent studies commonly show a
smooth curvilmenr defect with tapering
upper and lower borders These defects
caused by the cysts are frequently similar
to those produced by benign tumors of the
esophagus for 2 description of these find
s the reader 1s referred to the section
on tumors of the esophagus

Opaafication of the ¢st dunng an
esophageal study 1ndicates a fistulous com
munication between the 2 this usually 18
the result of erosion and perforition

Rarely a ¢yst may erode one or more ribs
and the darsil spine For this reason a
study of the spmc m frontal lateral and
oblique projections 1s indicated  When

g tumor
Neurenteric cysts which are closely hin
to duplications of the alimentary tract also
hate associated spimal deformities  but
these are of a rongemital pature and thus
different from those scem with ordinary
duplications of the alimentary tract These
cysts are discussed elsewhere in this texe
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Fig 173 Duplication of the alimentary tract an an mfant The lesion 1s 1xcated o the
P stenor medist num and projects forward and to the mght The esophagus and other me
diastinal structures are displaced 1o the left The mass was successfully removed  Courtesv of
Pin W Hope MD Philidelphin  Penna
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Fig 174 Duplation of the alimentary
tract The mass 15 m the | osteror med
asunum  Several adjacent vertebrae are
eroded Microscopic examinat on of the
wall of the resected cpst showed that
gastric mucosa predommated A pept ¢
ulcer was present Courtesy of Redard
\ Elmer MfD Atlanta Georga
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Tig 175 Duphicwon of the almentary tract
paracsoplingeal i posttion The rounded mass
compresses and nirrows the esophageal lumen
Courtesy of Rictard A Elmer MDD wilnta
Georgta



Chapter 22

TUMORS OF

TUMORS ARE the predommant mass
forming lesions of the trachea These may
be exther primary or secondary The pri
mary growths are relatnsely rare, these will
be discussed 1 thus chapter The secondary
growths are frequent, and are due eithcr
to direct extenstons from neighboring tu
mors 1n the mediastinum, or to metastases
from more distant growths
Aany different types of primary tracheal
tumors have been reported, including car
cnomas, sarcoms, cyhndromas, mixed tu
mors, angiomas, endothehomas, pipilio
mas, fibromas, hpomns, Ietomyomas chon
dromas, osteomas, adenomas, intratracheal
goiters, and amyloul tumors These occur
n both adults and cluldren, one large rc
ported series resealed that of 503 tumors
m adults 217 were malignant, and 256
benign, whereas of 43 tumors 1n chuldren
3 were malignant and 40 bemgn All ma
hignant tumors 1n the cluldren were sar
comas, and 78 per cent of the tumors
adults were carcinomas
The largest and most important group
of prumary tumors are the caranomas In
one reported series of 433 primary tumors
of the trachea, 147 were of tlus nature
These tumors may be squamous cell can
cers, adenocarcinomas, or a special form of
adenocarcinomt hnown as cylindromas
The latter have a distnct biologic be
havior different from other adenocarct
nomas, namely, a slow rate of giowth
a lugh rate of mvasiveness and recurrence
after removal, and a defintte potentiality
for metastastss They are the second most
common malignant tumors of the trachea
The squamous carcinomas arise from
the squamous cells of the tracheal wall,
and are enther fungaung or uvlceraung n

THE TRACHEA

type, one mteresting aspect of these tumors
1s that they have apparently not increased
m inadence though simular tumors of the
bronch: have done so The aderocara
nomas onginate from the mucosa of the
trachea and grow as polypoid or uleerat
g lesions Both of these types of carat
nomas arise most commonly on the Jateral
and posterior walls of the trachea mn s
lower third They tend to grow mwardly
with encroachinent on the tracheal lumen
cuusing infrequent tumefaction of the me
diasunum  Early symptoms and signs due
to parual tracheal obstruction are the rule
Those located near the carma may en

crotch on the bronchs, and at times, cause
A spread

or emphy
to the medistnal lymph nodes or adja
cent orgzms may occur
The cylindromas probably arise from the
cells hmng the mucous glands of the
trachea rither than from the surface ep1
thelium They are listologically stmtlar
the tumors of the same name found 1 the
salnary glands and elsewhere The mucos?
osver them 1s intact, and although they are
Iikely to encroach on the tracheal Tumen
to some extent, therr predominant gmnlh
1s usually outward with resultant medt
astinal tumefaction They usually arsse 3
the upper thud of the trachea, and
mentioned previously, are slow growth
and tend to infiltrate and recur after r¢
moval

At times, primary carciomas of respira

tory tract origin arc found the mediastt
num with no abvious attachment to the
trachea or the proxwmal bronch  These
are thought to arise front Lissues which u:}:c
spltt off from the primstive foregut at l;
time of 1ts division 1nto the Tespiratory an

digestne tracts Concennably some of those
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Fig 176 Prominy cranoma of the
trachea The examinations disctne a
rehunely Irge medustual mss grow
ing within the tract eal wall and en
ersaching on s lumen The esoph
agus 15 o splaced Buspsy th sugh the
bronchoscope disclosed a mucous pro
duung adenowranoma
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Fig 177 Priminy caranom {cyhndromatous
Hpe) m a 47 vear old male The wmor s
locited m the muddle third of the trachea
and 15 predominuty antraluming This ridio-
logre examamtion was made with 2 250 hVP
therapy machine and locilized the lesion 1n
rehtion to the radiatton ficld Courtesy of
Harold W Jacox MD New York N 1%

attached to the raicher mas be of stilr
ohgm
Benugn wmors of ccrtam types my
grow periplieralls from the trachel wall
to produce obvious medastinal lesions but
I

THF MEDIASTINUM

projection my demonstrate the Jesion by
ter than mother depending upon the po.
sition of the wmor It should he remem
bered that most of these e Jocated on the
posterior or lateral walls and thae they are
rarely enaircling 1 type

Pedunculated growths n the trachea
may change sn positon with respreation or
suth changes m the position of the body
In these cases fluoroscopic observaton
particularly with image amplification 15
the method of chowce

The upper trachen 1s usually well seen
m {rontal and obhque projections but 1
partially or totally obscured in the lteral
view whesn the patient 15 positioned tn the
consentiont] way with the arms above the
hewd In such instances the trachea may
be rendered sisible 1n the laeral view if
the hands we chisped tghtly in behmnd
andd the shoulders tre rolled backward
This mneuner 1s more casily accomplished
m the thin indiadunl than in the obese

Nontracheal growths i the mediasunum
whtch cncronch on the tracher and cawe
compression and  displacement  of this
structure may strongly resemble primary
growths and « differentration between the
two mav not be posstble radologically
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Chapter 23

ESOPHAGEAL LESIONS

SE\ ERAL  csophageal lesions produce
significant mnss formations 1n the medists
num The most common of these are the
benign and malignant tumors mcgaesoph
agus and epiphrente dnerucula Pharyn
geal duerticula strictly speaking are not
primary cophageal lesions but they he
m such mtimate contact with the esoph
agus m the lower neck and upper medt
aspnum and cause such marked compres-
sion and displacement of 1t that they are
mcluded m thss section for discussion

Other lesions of the esophagus do not
wsually produce sigmificant  medastinal
shadows Rarely traction dunerticula and
esophageal vances may attan sufficent
sue to be visible on chest exanunatons
Several lesions ndirectly related to the
esophagus are discussed elsewhere m this
monograph  these include duplications of
the alimentary (ract meduiastnal abscesses
resulung from esophageat perforations and
¢sophageal natus hermas

PHARYNGEAL DIVERTICULA

Pharyngeal dnerucula are pulston di
Mrticula arsmg as mucosal out pouchings
Ixtwewn the oblique fibers of the mfcror
constrictor musele and the arcular fibers
of the ericopharyngeus muscle of the hypo-
phanny These dierticult are known by
several other names including pharyngo-
eopha il pouches Zenkors diverticulr
palsion duerticula of the upper csaphagus
retrocenvical duvertieul and decp pharyn
seal pressure diverncula The rarsty of this
tpe of dnerticult i chddren ndicates
that they are of an acquired niture

At the Juncture of the oblique and ar
cular muscle fibcrs of the hvpopharnx
there 15 2 weak pownt 1n the postenat wall
trequently there 1s a mucosal dimple an

7

tomictlly at this pomt But occisionally
an out pouching of mucosa develops where
these two sets of fibers meet Negus le
lieves that there are scveral factors in the
development of pulston dnerticula of this
nature he lists them s follows (1) the
low posiion of the larynx and with 1t the
descent of the mouth of the esophagus
(2) the obliquity of the micrior constrictor
muscle 1n relation to the aircular arrange
ment of the encopharyngeus (3) the
tachments of the anterjor wall onlv of the
esophagus to the larynx and 1ts wide range
of motion during swallowing (1) the acunve
contracuons of the cricopharysnigeus sphine
ter and the difficulties of coordination of
its relaxation with contraction of the
pharyngeal force pump (5) the lack of
longitudinal suspension of the posterior
wall of the mouth of the esophagus and
(6) the absence of support t the triangu
lar area in the postertor wall

Pharyngeal dnerticula may be quie
small 1n sve and remamn so durng hife
The tendency 15 however for them to
enlarge with the passage of ume s thes
grow they projct nferiorly (because of
ngd enclosure on all other sides) down
the lower neek nd nto the supersor me
diastinum Wath increasing size the mouth
of the sac comes more mta hine with the
pharyngeal lumen then the esophageal
OpenIng tppears s 4 nTow aperture on
the anterior border of the nuek of the s
In such instarees  ingested material s
hikels to fill the sac tmmedsatels on swal
lowing Compresson of the upper esoph
agus 15 a constant finding ind the degree
present 15 dependent upon the size of the
s1c and the mmount of matenal cont uned
withun us lumen

The watl of the dueracy
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Fig 177 Primry caranoma (cylindromatous
type) 1 1 47 vear old male The tumor 1s
located 1n the middle third of the trachea
and 1s predommantly antralumiml This radio-
logic examnation was made with a 2,0 RVP
therapy machine and localzed the lesion
relauen to the radrauon field Courtesy of
Harold W Jacox MD New York N 1

attiched to the tracher may be of sumilar
origin

Bemgn tumors of certun types mny
grow penpherally from the trachetl wall
to produce obyvious mediastimal lesions but

THE MEDIASTIANUA

projection maj demonstrate the lesion bet
ter than another depcndmg upon the po-
stion of the (umor It should be remem
bered thit most of these are located on the
posterior or lateral walls and that they are
rarely encircling 1n type

Pedunculated growths m the trachea
m1y change m position with TCsprration or
with changes 1n the posiuon of the body
In these cases fluoroscopic abservation
patticularly with image amphification 1s
the method of choice

The upper trachea 15 usnally well scen
i frontal and oblique projections but 1
partially or totally obscured m the lateral
view when the pavent s posiioned i the
comventional way with the arms above the
head In such mstances the tracher may
be readered wvisible 1n the lateral view if
the hands are clusped ughtly in belund
and the shoulders are rolled backward
Thus manetver 15 mare easily accomplished
m the thin mdinidual than in the obese

Nontricheal growths in the mediastinn
which encroach on the trachen and case
compresston  and  displacement  of this
structure may strongly resemble primary
growths and a differenuanon between the
two may not be possible radiologreatly
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pharynx and esophagus with contrast me
dia Small diverticuln may fill and empts
qurte rapdly not retmintng the medma for
amy conaiderable period of time In these
ey study am the oblique projections 15
mdicared since i the frontal projections
the oprafied csophigus may completely
abscure the small leston Larger pharyn
ged ducrticul pracoicalls abways il with
the 1l angestion of contrast medsn ds
1» beewse of the relauonship of the sac to
the pharyageal lumen  \gam the oblique
projeuons are the most swusfactory for
examinaton for an thesc positions not
only can the sac sell be imvesngated but
the  cqually amportant  esophageal  de
formrty ¢ be seen

The lact that these duerticulr so fre
quently resemble other supenior medostt
nal tasses ot routine chest exammations
but vt are so quickly dagnosed By con
wrast media stndies emphasizes the need
tor such studics n every single case of
metiastinal mass formtion
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EPIPHRENIC DIVERTICULA

Epiphrense dnerticnlh are sic ke out
pouchimgs of the lower esophgus resalting
from hernnuons of mucosi throuh the
muscle Sarers of the esophagerl wall Swno
mms for these dneruculr nclude supra
iphrapmate duerncale mtrapleural de
serticuly amd wophagocdes

These are pulsion diverucula wnd are
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Iig 180 Phanngeal dnerticulum This ht
eral projection shows the binum fllcd dnert
culum between the esophagus anterrorly and
the cenvical spme postersorly The esaphayeal
compresston and deformity 15 quite chirac
temstie

similtr to the pulsion dnerticult of the
lower phinnx They usutlly develop on
the night posterior wall of the esophagus
about 5 to 10 ccnuinteters abore the cwrdia
and project to the nght although thesr
cuology 1s indefimte their frequent occur
rence 2t thus potat sugested to Humrng
ton a possblc embryonic ongn die o a
congemtal defect m the wall of the csoph
agus .\

When they arc smalf they represcit a
bud ike outpouching of the sophi, cal
Itmen wuth the statk and sac of the de
weruculutn being m the same transverse
pline But as they grow larger and as
the sac and tts contents becone heaveer
they ofien gravmate to a more dependen:
posttion Fdow e Javed of the stalk s esn
phager] opemng  thus pendulant sac not
only cuises compression of the lower eaph
agus but ala iliers dhe selatombip of the
csophagus and dascrtrentum e such 1w
that the pouch Lecomes a contmuanen of
the crophaged Inaen  ingested matersat
my first enter the sac and then spall over
mto the distal esophagus
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178 Pharyngeal diserticulum
four sketches demonstrate 1ts location
mode of devel:)pment between the crcutar
and oblique fibers of the pharyngeal muscu
trture From Negus V E  Pharyngeal duerts
cula Brie ] Surg 38129 19,0

Fig

Fig 179 Pharyngenl diverticulum projecting anto
is apparent an the chest examunation made 1 upry
contrast medut confirm the diagnosts

THE MEDIASTINUM

muicost and submucost Oceastonally some
fibers from the oblique and circular mos
cles re mcorporated 1n the sacs outer wall

At least two unusual forms of these
verticuln have been deseribed  One type
thssected downnard betneen the mucosz
and muscultrss of the esophagus thus be
conuig an ntramural doverticulum rather
than the usval extramural type The other
arose lagerally rather than posteriorls at
2 pont 1n the musculature where normally
pisses the recurrent laryngeal nene g
branch of the mferor thyrosd artery and
van and 1 bundle of lympbatic yessels

Radiologically, pharyngeal dnerticula
cip be definstels adentificd and drgnosed
Occastonally the frger ones are musally
iscovered on routine chest cxamintions
where they e seen as masses 1n the supe
rior mediastinum  projecting bilaterally or
unilaterally (the lett side predommating)
and having smooth walls They may appear
homogencous or mortled depending on the
amounts of arr 1nd flwd present and 1n
the ppright pesison they may show #n air
fnd Tevel

\ore commonly however these dncrtc
ula are fiest demonstrated by studies of the

.~

Iy

‘ a el
the supertor medtastmuin A lluS o

ght  posits m Esophageal studte
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Histologically, the wall of this type di
vertrculum consists of a ynucosa, submu
cosa, musculans mucosa and a fibrous
layer of varying density Chronic mnflamma
tion of the wall 1 very common, and 1
due to stasts of contents which have becn
mgested or regurgitated  Ulcerations are
not uncommon, and may be the source of
such climucal findings as pam, hemorrhage,
perforition and obstruction

Chromec inflammation 1s common 1n the
shart segment of the esophagus dutal to
the diverticulum’s apening and may result
m spasm or stricture Some authors believe
that 1 some cases this spasm represents
true cardiospasm and chat the resultant
wereased ntralumnal  pressure inttiated
the formation of the diverticulum

Epiphrenic dnerticula are not to be con

151

fused with duphcatons of the alimentary
tract, which occur in the medastinum, and
which are usually adjacent to the esoph
agus The occasional one of these Incated
i the lower mediastinum may perforate
1nto the esaphagus as a result of ulceracion
or other causc, and may rescmble a duwer
tictlum These lesions are discussed 1 an
other section of the book

Raduologically, epiphrenic diverticula are
frequently first discovered on routine chest
exammations, wherc they are scen as
masses in the mediastinum just above the
diphragms, frequentdy having aw flud
levels On these hlms they resemble hratal
hermas 1 most respects, except that they
are more likely to be asymmetrical mn re
lauon to the mdline than are hatal
hernias

hig
vear old male
chanctenstic position of the lesion on the
posterior side of the cophigus The dutal
Gophagus apperrs o be sputic powibly as
the vesult of esoplagitis a frequent associated
finding  Microscopic examimiuon of the re

183 Epiphrenic diverticulum in a 52
An oblique view dnclases the

sected  dnertculum  disclosed  considerable
hrome saflimmation 1n its wall Courtesy of

J H Bowen MD Alnsidle Iennessce

Fig 184 Epphrente dnertculum m an
asymptomatic 42 year old piuent The tewon
fillid promptly with the Girst swallow of bar
um The distal esaphagus w not sigmficantly
defarmed
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Fig 181 Epiphrenic diseruculum The chest examination discloses a2 mass just above the
night diaphrigm leaf medially which his an awr flud lesel An esophageal study reveals the
trie nature of the lesion The banum colump tn the esophagus 1s conttnuous with that i
the dinerticulum The esophagus distal 1o the lesion is collapsed

ateral sicw
owing a small fuid level (arror) m the I

Fig 182 Ipiphrenic diserticulum sh
of the chest The leston s confirmed by esoplngcal studies
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Hustologcally the wall of this type di
verticulum consists of a mucos1 submu
cosa musculans mucosa and 1 fibrous
Tayer of varying density Chronic mflamma
tion of the wall 1s very common and 15
due to stasis of contents which hase been
gested or regurgitated  Ulcerations are
not uncommon and may be the source of
such clinical findings ay pan hemorrhage
perforation and obstruction

Chrontc mflammation 1s common 1n the
short segment of the esophagus distal to
the derticulum s opening and may result
1 spasm or stricture Some authors beheve
that 1n some cases this spasm Tepresents
true cardiospasm  and that the resultant
mereased ntraluminal pressure imuated
the formation of the duerticulum

Lpiphrenic diverticula are not to be con
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fused with duplications of the alimentary
tract which occur in the medrasunum and
which are wsually adjacent to the esoph
agus The accastonal one of these located
i the Jower medistinum may perforate
tnio the esophagus as a result of ulceration
or other cause and may resemble a duer
ticulum These lestons are discussed i an
other section of the book

Radiologically, epiphrenic dnerticula are
irequently first discovered on routine chest
exammnations  where they are seen as
masses i the mediastinum just above the
diaphragins  frequently having air flud
levels On these films they resemble hiatal
hermias 1 most respects except that they
are more likely 0 be asymmetrical 1 re-
lation to the mudline than are hiatal
hernis

Tig
seur old male
chiractenstic psiion of the Jesian an the
penor sde of the esophagus The di al
eophagus ppears o be sputic prably as
the reult of cophigitis a fregquent assscaated

183 Epiphrenic dnertculum in 1 52
b oblique view discloses the

finthin,  croscopic examinauon of the re

steted dnertculum disclosed  connderable

chronic mflammation i ats wall Gourtesy of
H B owen MD Mavlle Tennewe

Fig 18t Epiphtemic dneruculum m an
asymptomatic 42 yerr old patent The tesi n
flled prompt)y with the first swallow of bare
um The distal esophigus s not sy,mficantly
deformed
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Their true nature can be identified by
contrast media studies of the esophagus
Characteristically, the upper two thirds of
the csopltngus 15 normal or shghtly wid
ened 1n diameter Ihe sac Iics to the nght
and postertorly and 1ts opeming 1nto the
csophagus 15 5 to 10 centimeters abosve the
level of the cardia Ingested media fills the
sac immediately Ihe segment of esophagus
distal to the sics opeming 15 frequently
narrowed and the medin often traverses
1t spurts rather than m a conunuous
stream this narrowing s the result of
spasm stricture  compression or combina
trons of these The esophagus shows no re
dundney The entire stomach can be 1den
ufied below the draphragm unless there 1s
a hiatal hermn assocrated with the diver
ticulum (not an uncommon occurrence)
m these cases 2 scparite masses will be
seen mn the medistinum—one representing
the diserticulum the other besng the her
nial sac The relauonsups of the lower
csophagus to the dueruculum and the
herma will depend on the type of hernia

present and the pos:
The dierticulum

tron of the tho masse
15 likely to retain soir

of the contrast medta contnuously throug]

out an examination
5TC> contents 1nto t
to occur when the p:

Regurgitatton of th
he esophagus s likel
atient 1s 1n recuntber

or ‘Trendelenburg positions
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ESOPHAGEAL LESIONS

Waiter | 4 and Lookanoff ¥V A Masne
hemonbage a¢ the first mansfestation of &
reruculum of the lower thorace esophagus
Surgery 29 805 1951

MEGAESOPHAGUS

Mcgaesophagus ts defined as a gencral
wed difatavon of the esophagus the cause
of which 1s not fully understood In some
mstances 2 congemtal absence of the
ganglromic cells Irom dhie myenteric pleses
hus been found resulting w faslure of
proper refaxanion of the lower esophigeal
segment

The enlarged esophagus ustally projects
atticriorly and to the right the sprac and
the aorta tend to prevent prsterior and Lt
sided ¢xtenston The csophagus may be so
lurge that st extends to the nght fteral
ostal wall In long contmued cases has
g marked apiralummnal pressure the eso
ploigeal wall 35 tnned and the muscaty
ture siretched Retention of soluds luquads
md pr within the lumen s common and
aspiraton of these contents {requently
sulis . pulmonary suppuration

Radiolopeally, ilre didated csophagns ap
years opaque when flled sath rceuned
flusd mortded weth fd and aer transle
cnt with air only  Techmeal factors and
projcuon largely determune how 3t ap
Prars o 2 gen stwnon 4 fnd kel may
be prewmt an the wprght posion A
double air shaddow 15 sometmes seen in the
fromd projeceon and ot tesude of the
trachir supenmposed on the esophagus

A diggnoss of megacsoplogus 1s con
firmed by banam studees which wdl shoy
entargement of the csophageal hemen nd
strictuze ac sy lower ond

The pulmonuy  changes which  fre

quently accompim megacsophagus may be
swenon approprite bimy of the chest
these include sich lesiom 2y gbscess bron
hsectasts, acme nd ronic pacumemtis
mcudmg iped pocumona) and chronic
Gbrosss Some o thes mn be sinpeetal
on routite cvimmatont whide atherss ma
qure wldinomal sudis siwch as bron
chopraphy

Fig 186 egicoplngus The Lwmer 1yht
Border of the esophagus sunuletes the border
of the rght amum aod o adstngushable
from it n s view  1he esophagesl lumen
contains Mad
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TUMORS OF THE ESOPHAGUS

For prirposes of discussion the tumors of
the esnphagus can be duwded sto the be
mign and malignane opes

The benygn tumors ave qune varied
tipe and inchinde such entines as the tero
monris polips Liponmy Hbramas saseular
wntors Kanph tumors chondrontas peurc-
fibromas and others 1he most common of
these ave the laomaomas which are smonth
manscie timars s mthe walt of o

esophagns  these are extramucosal
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Fig 187 Lesomyoma of the esophagus The frontal chest film (A) discl ses the mass 1 te
iy vane

upper wight medistnum  With barum studies (B € and D) the ex phageal def
with the degree of fillmg and with the projectons ¢ ed



FSOPHAGFAL LESIONS

mural lesions which grow anmardly en
croaching on the Tamen and outwardly
producing mass formation They do not
muade the mucosa and may be sngle or
mutuple Ihey usually occur i the middle
or Tower third of the esophagus and
therr growth tend 10 expand the medissu
num 1o one or the other sle or bilarerally
depending on size and  posiion The
tumors may be quite Jarge when smitially
dicorered one weighing 900 grims has
been reported

The primary malignant tumors of the
esophagus include the tarcmomns the sar
comis and the carcinosarcomas The
greter majonity of these by far are the
stquamous cell carcinomas wihich anse 1n
the covenng squamous mucosa and grow
m a1l directions The second most common
tpes e the adenociranomas  which
usuath arise m the glands of the stomaich
1t the cardin and smvade the esophagus
secondarily  but 1n some cascs probably

amse from shightly disphced carchial glands
Tocated 1 few mallimeters withun the Jower
esophygus nnder s squamous (pithehwm

Bi, 188 Locovonn
Tomtal and Wacrd Omegrsp b sdies
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in these mstanees they can be claswficd as
prames tumors by a narrow margin Lhe
sarcomas and the caranosircomas  are
quite rare one interesung chiracterishic
of these 1s that they are frequently peduncu
latcd (Stout and Lattes)

A thurd group of mss formng Jesions of
the «sophagus are those of congenial
ongin these include congenttal cysts cysttc
duplications  and  heterotopic ¢prthehum
m the esophagus The eongennal eysts and
duplications which presumably hve thar
begmmng when the foregut sphis ito tts
ventral and donat components 1o form the
respiratory and  digestne tracts are dis
cussed 11 1 scparate section of this book

Radiolegieally, bemgn and malignant tu
mors of the mediastinal esophgus are fre
quently disccrmble as soft tssue masses on
routine chest examinations The postero-
meddaal borders of the left and right lungs
closels approsimte the esophagus througl
out 1ts cnure Jength n the thorax and
cxpanding lesions of the ¢sophagus wend
1o deform these borders Large caphageal
mmors prescnt nio problum m ther wdenn

¥

Py v

!

tthe Dner ewphigus shown 3% 4 rarocardac oval shaped mus on
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on Har

Fig 189 Ununnl le amyorn of tl ¢ los er esopl agus and upper stomach (A.D) Fi csopta
nngton S W Surgcal trertment of be1gn and secondar ly mal gnant tumors o
g Arch S g 58 616 1919
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Fig 190 tdenocaranoma of the
lower third of the csophgus The
large tumor is scen as 4 retrocardiac
mass mukedly deforming the es»
phagenl lumen
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ficrtion 1s mediastinal masses but smaller
ones may not be so 1pparent Esophageal
tumors encroiching on the trachen may
iso cuse visible deformittes of that struc
ture
The benign tumors in general show
larger mediastinal deforminies than those
of 1 malgrant nature They are usutlly
rounded or oval and smooth or lobulated
The majority betng letomyomas are found
m the mddle and lower thirds of the
esophagus  where this tumor most com
monly grows
Schatzh1 1ind Hawes hnve deseribed the
radiologic characterisics of these bemign
tumors They state When studied with a
contrast medium  the mucost of the esoph
igus 1s stretched over the wumor and the
folds are obliterated In profile view there
1s an abrupt angle between the norm! and
the mmohed csophagus this angle being
sharpest when the mnss g5 nearest the
lumen but can also be sharp when the
mass 1s at some distance from the lumen
but attiched to the esophagus In face on
view the edge of the lesion lies trans
sersely or obliquely and 1s sharply out
hned The esophageal Jumimal defect 1s
smooth or lobulated but not arreguiar The
suze of the esophageil defect 15 mndicative
of the tumor size The esophageal defect
may be inconstant when the lesion is small
being ifected by the esophageal filling and
the plane of visualizaton The esophageal
attachment of the Iesion ¢in be confirmed
by the fact that 1t moves with swallowing
Schatzki and Hawes hnve also duscussed
the differential diagnosis of mtrmstc and
extrinsic mass lesions m and around the
esophagus 1nd conclude the following
(1) 1t 15 nsully easy to ihfferennate lesions
which are extrinsic to the esophagus and
not attached from those wiuch either arise
in the wall of the esophagus or have be
come secondarily attached to this struc
ture (2) 1t 15 difficult to differennate be
tween mucosal lesions evtramucosal le
sions and extrinste Iestans attrched 1o the

esophagus
The malignant tumors of the esophagtts

THE MEDIASTINUM

are gencrally smaller 1n size than the be.
Mgn lesions Haas and Baker pomt out
that their soft tissuc outlines are best seen
i later1l ind night antenor oblique pro-
Jections but for more complete siud)
other projections are indicated as well
They state that progression and regression
of an ndnidual Jesion can be studied by
this method

Examinations with contrast medra how
cver reveal the extent of the luminal de-
formuty The characterssties of the deform
ity are determmed by the pattern of
growth In the fungating yype there are
sharp shelving margins between the nor
mal and imvolved esophagus and irregn
Inries of the borders of the narrowed
lumen (because of mucosal destructton)
In the sairrhous type the tumor constricts
the esophageal lumen m an hour glass
fashion and the mucosa 1s usually smooth
In (he polypoid type there are mulnple
lobular defects m the lumen commonly
extending over 1 relatnely long sepment
of the esophagus

Bemgn and malignant tumors of the
esaphagus rarely contam visible calaum
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Chapter 24

DIAPHRAGMATIC HERNIAS

DI\I’HR-\G\IATIC hermia  according
to Harnington 15 2 term  commonly used
to designate any condition 1n which there
15 pratrusion of abdomnal contents into
the thoracic cavity through an abnormal
opunmg m the ditphragm  There are
many cassifications ol these hevmations
based on such citegories as pathologic
anatomy ctiolozy the diaphragm opening
miolied  the content of the herma
whether congemital or acquired  whether
traumatic or nontriumatic and whether
or not corered by hermated peritoneum
m the latter nstance those wiich lack a
perstoncal conering might more appropri
atelv be called eviscerations false hermias
or pseudohernias

In this cxt anly these herniations com
monly projccting into the mediastinum
will be considered these are (1) esophag
eal hatus hernias and (2) foramen of
Morgagnt hernias Other types may occa
siomlly iolie the medastinum notably
large foramen of Bochdaleh hernations
mudline dnphragmatic ruptures by trauma
and inflammauon and hermations through
eongesutail mudline defects i the din
phrigm

ESOPHAGEAL HIATUS HERNIAS

Fropheal hiatus hermias are abnormal
protrusions of abdonunal contents mto the
chest through the esophageal huatus hark
hio and Hodgson estimate that 98 per cent
of 1l draphragmatic hertis e of this
nature  lhe stomich s the most common
organ mvaolied i such hearnanons but
octisionally the colon sl antestine
omentum  and other structures may her
nate o sanular way At tmes several
structures may b unohed

The gaunie hamanons hne been di

wvided into several types depending upon
the length of the csophagus and the rela
tonstup of the lower esophagus to the
hermated portien of the stomach Al of
thest result an mass formatons m the
lower mediastmum wiich are more or jess
ndistingushable on ordinary  cliest ex
aminauons but which aan be differenn
Med by contrast media studhes

The hermiated mass 15 composcd of 5 v
eral structures these include the hermated
sic of pertoneum  the gasine wall and
the cantents m the lumen of the hernated
stomach (usually a nuxture of air and
flud) Grossly and mrcroscopically  the
wall of the stomach may erther be perfetly
normal or mav hve a varung degree of
mflammation  ulceruon and  congesuon
Ihe hermated sac 15 wsually located m or
near the mmd hine of the bads  this s m

Dorgat
vertebra

Pleuro Perrtonesl

Bochduteks Aortrc

opening

Veria Caval Esophageal
opening Feranton of apentng
Morgagm
Fig 191 Skerh of duphrigm scen Ir m

abose showmg postion of 1 penin.s between
the chest and abd mien From Cafies ] Pedr
atrtc \ ray Dragnovs Third Fdition page 22
Chicagy N1 The Year Book Publishers [ne
1956
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Fig 192 Traumatic rupture of the diaphragm with hermation of the stomach entire small
mtesune and part of the colon o the mediwstinum and left pleurt! space The d 1phrag

mtic defect measured 12 am 1n dnmeter
contrast to the cpiphrenic dnerticulum
of the esophagus which 1s laterally placed
usually on the night

Radielogieally, esophageal hiatus hernias
are frequently first detected on routine
chest examinations where they are seen as
nmidhine retrocardiac masses The most am

.

portant pomnt 1 ther identification and
differentration from other lower mediast:
nal masses 1s the presence of air fiuid levels
on films which have been made with the
patient 1 uprght (or decubitus) post
tsions For the idenufication of such Jevels
over penctrated films are adyisable  thus

can be secn through the

Fig 193 Esophageal huatus herma The large midhne gastnic s can be 0 WS

heart shadow i the frontal view Air and flurd (arrows)

are present
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Fig 191 Esophigeal hiatus hermia An air flud devel 1 the hermnted stomach can be seen

in the Tight mediastinum on the frontal view
projection

holds prrucularly true for the frontal view
where tlic mass 15 obscurred to some extent
by the superimposed heart and thoracic
spme \bsence of arr flurd levels m up right
{and decubitus) views does not rale out
e diagnosts of herniation since 1n many
wstances the sac may be collapsed or m1y
be completely filled with Auid

Framinatton ol the gastrointestinal
tract with coutrast maternl proves the i
agnosts Tn such stuches several points can
be determined these nclude (1) the sic
of the mass  (2) the structures contuncd
m the mss (stomach  duodenum sl
intestine calon cte)  (3) the relatonshep
of the lower esophagus to the hermt (1)
the prescnce or absence of ulceritions tu
mars or other lessons in the Jower esop
aqus or hermated stomach  (3) the presence
or b ence of gastrocsaphageal Teflux  (€)
the demeter of the diaphragm itic opentng
(7) the presince or al sence of obstruction
at the esopha ogastric Juncture and at the
cophipeal s and (8) the ) perance
of the intraalxlommal portion of the stom
ach and the duodenum

When hernations of smill muestine or

(arrow) but s better visualized on the lateral

colon occur through the esophageal huaws
the correct diagnosss mav he suspected on
routine rocnigenclogic  exammations  of
the chest by the appearance of the intes
tinal patterns
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FORAMEN OF MORGAGNI HERNIAS

The formmnt of Morgagnt are small
triangulr shaped congenital defects 1 the
left d night sides of the dirphrigm an
tertorly and medsilly adjicent to the ster
num  Lymphutres and the superior ¢
gastric vessels course throwh them Su
periorhy they are covacd by pericwdiom
wmileriorly by perttoncum

Occistonally they are enhirged allowing
abdominal contents to herntrte o the
chest  this occurs more commonly on the
night side than on the left where the pen
cardivm nd haire tend to prowet the
opeming In rire stanees the two forum
ma are jomed  creatng one large fora
men  this 15 duc to 1 congemtal absence
of the wsurl nudline attachment of the

)

3

Fig 196 Foramen of Mirgagnt hemt
sided hernt ¢ ntaned omentunt lier

;—ﬁ

2 i a 9 e
ind bot ¢l 1 a pertoneal s
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ceniril endon of the duaplirgut o dhe
postertor aspect of the sternum

Several names have been grven to hern
atons of thry type tncluding substernal
prrstermal - costosternmal  subcosto ternal
hermt and hermia of Larrey s space The
termi foramen of Morgagme hormins 1y the
one preferred by the quthors

Ihese hermattons are thought to be both
congemtal md requured They are usualhy
true  hermis i that the harmated strue
tures arc contamed within 4 peritonerl sac
The most frequent structurcs imolved are
the omentum colon stomach and small
mtestine In one reported series of 27 such
cases the colon alone wis herntated m 8
the omentum alone i § and the colon and
omentum in 5w the remainder  there
were such structures as stomach small m
testrnie Inver wnd splcen imahed Oment]
hermations e more frequent 1n the older
age group (especsalls i wonten who hate
borne chukdren) whercas aInneatary tract
hermiations ate more comimon 1n the voung
or wdnaduad

Growsly the hermated masses re roundal
or oval m shape and smooth They sary

ir old school by Asympt mitic T lelt
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Tr, 197 R Gramen of Motgagne bet
Mt ementum The thest tammton @
trontat (&) nd hieral (B) progectrons des
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m size but the usual ones are about that
of an erange or lemon The s1me mass muy
vary 2t times due to some degree of shiding
between the chest and abdomen {usully
the result of lterations pressure be
tween the two areas) The hermas are lo
cited anteriorly nd medially and are
bounded by perscardum  lung  antersor
chest wall and duaphogm On the ab
domintl sde the round and falcsform liga
nients of the Iiver are usually in intimate
relationstup with the neck of a sac
Radiologitally, on routine frontal and jat
eral chest exanmations these hernations
are scen 1s rounded or oval shaped masses
resting on the diphragm m the cirdio-
phrenic angles The ones on the Teft may
displiee the hert ta the nght Those on
cither side may compress adjicent lung
ussue When the mss 15 of homogeneous
density 1t m contun such structures as
omentum liner spicen or non ar contun
ing bowel or stomach \1ran a sac indicates
that some type of hollow viscus 1s present

THE MLDIASTINUM

erally be diagnosed following pneumopert
toneum  Films of the chest made i up-
right position following such a procedure
wiil show the presence of air 1n the herm
2ed peritaneal sac Absence of air from
the sac following pneumoperitoneum gen
erally means either faulty techmque or
obstruction of the sacs neck at the dma
phragm In the occasional astance where
the herniated structures lack a peritoneal
covering (false sac) a pneumothorax or
pneumomediasumum may result when 1
pneumoperttoneum s done

Omentum  betng composed of fat casts
a shadow of lesser densuy than other soft
tissues but this s dafficult to evalune m
the cardiophremic angles because of the
supernmposed ur n the lungs The other
Iat contumng masscs of the mediastinum
e the epipericardial {at pads teratomas
of the dermord type Iipomas and lij osar
comas
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Chapter 25

LESIONS OF BONE AND CARTILAGE

THERE ARE scveral different types of
bone and cartilage lestons which affect the
mediasinum  These include the tumors of
bone and carulage vertebral inflammauons
with associated paravertebral abscesses sco
liosis and ostcophytosis Lach of these wall
be discussed separately m this chapter

In addiion to abscesses of vertebral
ongin the medastunum 1s also affected by
abscesses from other causes such as trauma
perforations andt spread of anflimmation
These types of abscesses do not belong
this section and so are discussed 1 the
chapter enutled  Vedinstimins

TUMORS OF BONE AND CARTILAGE

Bone and crrtlage tumors located at
thoracic levels not uncommonly produec
medirstinal tiimefacuons The majority of
these ar¢ benign or mahgnant tumors ris
g {rom the dorsal veriebrie but ocer
stonally wmors arse from the ribs adj
cent to the spinc from the clavicles ster
num  costal carulages the tricheal car
tlages and powbly ¢ien from carulage
tmplants i the medsstnum

Tumaors of the dorsal spime m produce
mediastinal masses in scveral different wass
as fallows

(1) The wmor may grow more or less
cccentrically off the vertebral by or ped
ele resding e ¢ docalind aeiss

() The tumor mmy grow withmn the
body of the vertebra cypainding it but ve
muning confincd within its cartiel bound
anes

(3) The twmor m arise m the sertebe
munily expandimy 1t but cvennnily brak
g through mto the <t tsswes resulting
ma paravertct ral tme faction

(1) The tumor may 1nise 1n the sertebrn
destroy the boch and pedicle paroally or

completely and extend mto the paraverte
bril 7rea as a soft tissue mass

At umes hese parasertebral soft nssue
masses mentioned above may be composed
of pus or hemorrhage as well 1s of tumor
Ensuc

In some instances 2 tumor mav appear
m the paravertebral soft tissues wuhout
any obvious bone pathology these my be
veriebral or nib tumors with undetected
destrucuion  periosteal (o other fibrous
mssue) tumors metastatic mplants in the
pararertebral soft ussues or spinal canal
tumors extending nto the piraveriebral
soft tissucs

The most commonly encountered bemgn
neoplasms protruding mto the mediasti
num from the thoracic spine sternutm nibs
or clavicles re osteochondromas and aneu
rsmal bone cysts Less frequently seen are
gt cell tumors Though hemngiomas
are commonh obscrved m vertebrae sig
mificint expanston of this tumor nto the
medi@stinum 15 onls rareh noted

{he more important prunir mibgnant
wmors of hone or cartilage ¢xtending into
the medistinum are chondrosarcomas os
tcogemc sarcomns and fibrosarcomas Other
noteworthy malignant tumors ansing
bone and simubung mediasunal masses
are the lymphomas Fwing s sarconis retic
wlerre coll sarcomzs and micomas Rarely
chordomis oranate from the thoracic
spine and bulge into the medrastmum

Undoubtedly bone metastases are the
most common osscous lestons producing
medinstinal tumefactions Mass formations
sceond Ty to metastises may pase conad
crable difficulties i duffcrential diagnoss
from mans types of mediastinal lestons

Radologically, since most bone and «r
tlwe tumors of the mediasunum arise
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Fig 198 Chondromyxosarcoma of the anterior mediastnum i a 48 year ofd female Tront1l
views of the chest (A B & C) show extremely ryped growth of the tumor over a penod of
1bout 2 months The latertl view (D) shows the antertor posttion of the mass Post mortem
eximination revealed that the tumor had extensuely miaded the mun pulmonary artery aml
some of 1ts branches 1n the lungs nd was adherent to nd smading the pericardmm The
wmors otigtn wis nd, but develog from 1 bie d cell was postt!
jated From Schwinger A nd Hemley S D Antertor meditsuml chondromyvosarcomm Dis

Chest 2/ 670 1953
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Fi, 199 Ch adromyxosarc ma of the postericr medastwum wising, from 1 dorsal vertebra
3 fronual chest film discloses 1 small mediastmal mass \ bucky film of the same area reveals de-
struction of W e vertebral bedy and ¢ soft tisu~ tumefiction Surgical explorat 1 disct wed the
malignint tumor of the vertebra and its extension iots the paravertebral space Courtesy f
Smwm hranty MD VA Hospral Athonn G

Fi, 200 O teoct ndr ma of the o snth rboan ng racsplenrily. Dense bony deprs ts
OUuL the hirger port o f the wm g
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Iig 01 (See Next Pare)
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big 201 Chondrovireoma of the mediasunum with tnve lement of the s nat cmal ( hour
gl sumogy Froma) and oblque roenigenograms of the thest sesead a sharply oorcsnnesbed
mis N the postenor mediasunum with nsolvement of the adjicent nibs On surgical exp lora
ton the twmar was also found to 1valve the adjacent vertehric and epudoral space From Weis
€ W and Row W B Chondrosircoma of the posterror medrstinum with hourglass insohe
nent of the spmad canal resccuon and reenery f Thorace Surg 19618 19 0
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Fig 202
sertebra causing a distinct soft ussue mass
From Wood E H Jr and Himd G M
Chordomas A roentgenologic study of sixteen
cases prevtously unreported Radiology 54 706
1950

trom the thoracic spine or the adjacent
nbs 1t 1s logicnl that most of them are
confined to the posterror mediistinum  or
to the posterior part of the supertor medi
astinum  Occwionally  tumors  (notbly
chondromas) arise from other bone and
cartilage bearmg structures i or bordering
the medustinum  (sternum  clwvicks nib
crtlages trachea) 1nd these my be lo
cited further forw ird 1n the meciastinum
At other tmes a skedetal tumor may be
come 50 large thu s exact ongim becomes
mdefintc both rediologreally nd surgt
cally For practical purposes the discusstoin
here wall be bised primeygnlly on those le
stons which anise from the thoracic spinc
and from thosc portions of the nbs ad
Jrcent to the spme

Adequate radiologic imestigatton 1s €x
tremcly imiportant in bone and cirtilge
wmors The following points should be
deternuned In any one examimition [¢))
The locition of the Jeston within the meds
astinum 1ts size and shape  (2) the number

Chordoma ansing from a dorsal

Fig 203 Muluple myeloma with melsement
of the tenth dorsil vertebra A mediastinal mass
has resulted from bilateral extension of the
wmor mto the prravertebral soft hissues

of vertebrae (or ribs)) imolved  (3) the
charactenstics of the vericbral (or costal)
destruction and/or proliferatton  (4) the
presence or absence of cilcrum m the le
sion and the charictenistics of the deposits

205 Ewings cndothel oma of the s
1 boy The

Fy,
enth darsal vertebra m a 10 year old
Jeft side of the vertebral body nd pedicle ar
prteally destroyed and there 1 exiension ¢
the tumor nto the paravertcbral solt trwucs
From Epstein B 5 The Spine Philadddplie

Lea & Febiger 19504
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when prescnt (5) the prescnce or abence
of an aswcnted paravertebral mass and
the charactersties of this mass  (6) evt
dences of spinal cord or periphcral nerve
inolvement  {7) ©vidences of sumilar le
sions ehewhere 1 the spine or other bones
of the body and (8) evadences of metastatic
spread 1o the soft tssues  Taking all these
points o consideration and knowing the
general charactersties of the different heo-
plasms that can imolse the dorsal spine
and nibs one can often narrow the diag

[ R T

W
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nostsc possibilities down o several entities
unfortunatels a speafic diagnoss s raredy
posstble when basd on radiologic char
acterisues alone

Paravertebral soft ussue masses when
assocated with bone and cartilage tumors
may Ix composed of tumor tssue necrosi
or hemorrhage or o combinitions of
these Generally these soft tissue extensions
are either untlateral or asymmetncally bn
lateral—a point of value in dilferentiatng
them (rom soft tissue masses on the bis

Bi -0 Mttt c ovron malynan
@ The parnerted ral mass not
Jeats wit) the posters T mediastinum . bat
cutends wts the spinal canal av woll
where i caw es a Hixk at the DI ol
1 ahown by b el gram

uly f e
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of ostcomyehitis of the spmne where the
lestons e often ulatera! and symmetrical
Paravertebral masses m1y be confined to
the level of the tumor m the spine or mny
extend for 1 varnmble distance 1bove and
below 1t 1 most 2l cases howeser the
broadest part ol the solt tissue mass cor
responds to the area of greatest destruction
m the spine

The visible borders of these paruerte
bral masses are seen best 1n [rontal projec
uon althouglt many times they e vistble
also 1n the obliques and Interal views Fre
quently m the frontal projection simir
hnes of other medistinal structures ciuse
difficulties 1n identificrtion  these notably
are the descending aorta on the left and
the 1scending aortn and superior ven1 ¢
on the nght Tomography in the frontal
projection 15 often helpful 1n these cases
(The norm1l parnertebral lines are dis
cussed 1n the section on anatomy )

1 he ymportance of a skeletal survey can
not be stressed too much for a surprising
number of chinicilly silent lesions will be

N
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uncovered m this way and their presence
will aid 1n a differennial dingnosts

Mjclography serves the purpose of iden
tlying the levels and degrees of spinal
cord compresston and spinal canal block
age and m wdentifying any other levels
which may be smvolved
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YERTEBRAL INFLAMMATIONS AND
ASSOCIATED PARAYERTEBRAL
ABSCESSES

aravertcbral abscesses 1re in most an
stances the result of spinal oseomyehitis
occasionally they arc due to ncoplasms of
the veriebrae and 10 extensions from al-
scesses 1n the spinal cnal In thus dicus
sion constderation will be gnen not only
to the abscess but to the vertebral osteo
mychus as well

In most nstances  the bactera cwsing
ostcomyelitis are blood botne to the spine
An explanation for this 15 forthcomn,
through the expernments of Batson who
showed that the sertebral venous system
which consists of 1 nawork of vibveless
blood vessels richly communicates with
the other veins of the body cavities at
sanious intenvertebrl levels and dhae for
ogn clements within e blood  strem
such as bacterta and ncoplastic cells ma
reach the vertebrac quite esily

Spinal osteomycJins vsually begans in the
spongiosz of the tertebral bods ner the
upper or lower veriebral plates anteriorly

Fr 207 Laraveriebral ab cess secon fany 1)
wbereul us of the th mec spe The lesion
1% fuea 2 sentebrac and the dix bets een them
Tle abxess extends prod minantly ¢ o ¢ 1 ght

Fig 208 Non tubercufous osteomyelitss with
marked vcriebral destruction demonstrated by
a tm graph ¢ study of the thoracic spine

1he spangy bone s rather quickly replaced
by i abscess pocket and as the destructine
process spreads the adjacent intersertebral
disc and vertebra are imvolsed Spread of
the flammatory process mto the soft tis
sues at this ume resulis 1n 1 prrasertebrl
abseess  this abseess 13 located antcniorly
and on the sles and s greatest in extent
at the level of the doion

Turther sprad of the snftammation 1
sults 1 additonal manmifestanions Other
\djacent sertebrac and dises mav become
maelhed or semlar ksons may e at
other lavds an the samc segment or othar
segments Angulations of the spne wcenr
o 3 resab vh the desracivon and el
of the vertebral bodics The paraverzebral
mass becomes ieger and beeause of grave
tation of the pus mn become Lroader in
its Eser poruons Calaficaeens was apr
powan the mass

On healing the prravertebral mass mn
disapperr pronlly or completcds Two or
maore adjacent vertebrie which have been
preualhy destrosed ma fose into a single
bom mass  irualh destroved verwehra
man become sclerotic 1p the remaiming por
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tions Permanent ngulatons of the spine
may result

Most cises of osteomyehtis re erther
tubereulous ar  pyogemic Generally the
spinal imvolvement m the two types 1s more
or less the stme but differences do exist 1n
certamn wspects and these will be men
tioned

Spnal tuberculous osteomyelitis accord
g to Schinz et al 15 the most frequent
type of skeleta) tuberculosts 1 adults the
second most frequent m chuldren  The
course of the snflammauon as compared
with the pyogenic types 1s usnally Jonger
Vertebrl destruction is often marked
Sharp angulauons of the spine (humps)
are relatnely frequeng and often severe
Bony sclerosis 1s occasionally scen Para
vertebral abscesses are common 1nd are
often ven Iirge when they become large,
they are likely to be gravitatonal 1n type
Maultuple levels of maliement are inlre
quent

Pyogeme sminal ostcomyehitis 15 more
common than realized Recently several
authors (Hen<on and Cotentry Sherman
and Schewder Leigh ef al) have ponted
up us frequent association with mfecuions
mn the uninary teact and e other peivic
argans Vertebral destruction 1 pyogemic
asteomyelttss 1s relrticely less marked than
with tuberculoas and residual spinal de
formipies aze minmmal Bony sclerosis oc
curs commonly Paravertebral masses are
common but arc usually smalicr tend to
remun localized to the site of the lesion
and are not hkely to be gruitauonal m
npe Multple lesels of imohement are
frequent

Radologically, » ien a parasertebrai mass
15 disclosed the adpacent spine as well as
the mass should be adequately studied
Often one cn arrne at a differential diag
nosis between mflimmation and reoplasm

In a study of paravertcbral abscesses
several pomnts should be determned These
are as follons (1) The extent of the b
scess s the paravertebral soft ussttes witl
aceurate esttmations of 1ts upper most and
lonest imus  (2) the relauon of the soft

THE MEDIASTINGM

ssue mass to the vertebral lesion whether
greatest 1 width at the leston or below 1t
{3) the presence or absesice of caloum de
posuts within the soft tssues and ) e
dences of encroachment on the spinal cord
or peripheral nerves using myelograph
of mdicred

In studying the lesion within the spine
it 1 mmportant to hnow the followin,
ponts (1) The extent of imvohement of
the vertebra  (2) the number of vertebrae
amd discs imvolied  (3) the charrcterstics
ol the destroyed area (4) the presence or
absence of other levels of msoliement m
the spine and (5) evidence of miolsement
of other bones of the body or of lestons
m the Jungs

‘The value of tomography m the stud
of vertebral lesions cannat be overemphi
sized This spectal procedure 15 particularly
helpful 1n 1dennfying small abscesses and
i diffcrentiating these from stight weden
gs of the paravertcbral Ines caused by
osteophytes 1n driferentrating abnormat
paravertebral Iines from other pormai con
tour lines of the mehmunum and m
studying the mflammatory festons i the
spe atself  parbcularly small areas of
destruction which may not be visble by
other meams

Sertal examinauons of the lesions 1n the
spine and paraspinal areas aftords w op
portuniyy ko determine when the lestony
seem to be further progressing static of
regressing
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SCOLIOSIS

Scohosis of the thoracic spine 15 exceed
gly common 1t may result rom many
wses both congenital and acquired The
redonunant curve an scoliosis s to the
ght and mmvolves a vanable segment of
ie spine There m1y be associated curves
t the cervieal and fumbar segments either
» the same side or contralaterally

Raduclogically, scohosis may simulate a
ft vue methasunnl wmefachon - the
ontal view 1f the film denaty 15 pot suffi
ent to show the bony details of the spinc
Ius dragnosis should alsways be constdered
1 lhtly exposed films when there 1s a
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smoath broadenng of the mediastnum to
the mpbt or left Wih thoranc scolioas
there 1s imariably assmmetry of the left
and nght rib cages and this finding 1f
present should mmed:ately bring to mind
the correct diagnosis

Adequately exposed films offer no prob-
lem 1in diagnosts the spine cmn be scen
and idenuficd In the occasional ease there
may be a mediasunal mass present i a
prnt who abso has a seohous of the
thoracic spine such a leston may be mussed
unless adequate rdiologee study i mul
uple projecuons 18 made  (See chapter
on neurogeme lesions)

Ty, 209 Scolunts of the thrace spe
m severdd different pauents demenstrat
g 1ts smihnty o lesions of the med
actiown
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Fig 210 Localuzed osteophytosis of the lower thoracte spine resembling a small mediastinal
mass in the frontal projection

OSTEOPHYTOSIS

Ostcophytosis 1s perhaps the most com
mon lesion of the thoracic spine and 15 2
mandestatton of disc damage The spurs
are most frequent on the nght and anterior
sides of the vertebral bodies at therr mar
gms adjwent to the disc sprces they are
less common on the left side of the bodies
(probably because of the pulsation of the
descending thoracic aort1) and are rare
posteriorly A vanable number of vertebrre
may show osteophytosts

Radiologically these bony spurs may re
semble mediastinal umefactions m the
frontal view particularly when there 1
msufficient exposure of the film to show
bone detail and when the spurs are local
1zed tn one level Adequate exposure of the
films should establish the diagnosis Osteo
phytes on the antertor sides of the vertebrie
are best seen on lateral filn studies and
should offer no difficulty 1n identification
1 films made with the usual techniques



Chapter 26

LESIONS OF THE AORTA AND ITS BRANCHES

I\ THIS CHAPTER the princypnl con
gemtal and acquired Jesions of the aorta
and 11s branches are deseribed  Pathologic
changes of the 2ortr tnd s large vessels
frequently alter the radiologec appearance
of the mediastinum or cause signtficint
deformuties of the medrasimil viscera In
many nstanees the radiologic abnormahies
produced by vascultr lesions requure thar
consudcration m the diffcrential d

arch m1y not cause clinictd symptoms diffi
cultics of respiration and swallowing are
frequently observed an this abnormahity
Infants with thts abnormahity may have 1
labored respiration there muy be marked
mspirators wnd expiratory stridor rccentu
ated during swallowing Resprratory anfec
tions 1n these mlants and voung duldren
are common

On rachiol 1 the trontal

of various types of medistmal diseiscs and
mns formatons

CONGENITAL ANOMALIES

Vascular milformations of the supertor
mediastinum are of clinical importnce on
account of thar compression ellects on the
trachea and esophagus or artersal blood
fiow changes The radioloatc cxwmination
of the mcdiastitum with nd wuhout the
use of contrast media 15 a most importnt
means of rceogniang these conditinns

There are mam possible derangements
ol the 1ortic weh sssient and Dirge vessels
Only the most frequent anomlies shall be
described here A proper understanding of
the natomic abnormahities occurring i
these vascular deran cments makes 1t pos
stble to tecognire ilso thos milforntitions
which are nnt prescuted e this chapter

Double Yovtre frch Tn fhis abnormlits
both the right and kel aortic arches e
persntent The left arch which s locued
antcnior to the trachea s usually the
sller one and both arches surround the
vacher and esopha s i o ning ke man
ner The arches fuse bend the trachea
and esopliagus 1o torm the  descending
aor which s usuilly Jocsed on the left
side but which an some emtances will be
found 1n front of w Gward the yight of
the doral spine Ehoach o Luabl aori

projection the ring Iike double tortic arch
products an indentation of the Iteral walls
of the dlista] third of the trachea  Though
this may be recognized on overexpased film
stuclies coturast exanunanion of the trichea
will wsually demonstrate this bilateral de
fect to advaniage In the lawgal view the
distal third of the trachea shows an trenor
mdent stion resultung 1 marked namowing
of the lumen The csophr us 2t approx
s the same leved shows along 168 pos
tertor puet a birge ostralimenal defect
corresponding 1o the dusneter of the nihe
posterior wch This defect 1 nather hort
rontal and may occwsionally show puls
non Angiocardsographs 1s rarcly necessan
to demonstrate this matformauon

Rught dortic treh In this anomals ands
the ri, ht aortic arch svstem persists wath
obliteration of A1l or part of the Ifi
wortic arch The aoruc 1ech 1s found along
the right hicral wpxet of the rachea el
the esophagus  [he descending aorta may
be found athier to the 11 ht or to the left
of the dorsal spine Usually a niht suled
amne arch will not cavs amy untoward
compression syinptoms of the esopha s
and trachea

On radiologie Cammauon the enure
trrcher 1s found to be displaced toward the
left side and the mun soft tssue shadow
of the mediasunum 15 found 1o the nig
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Fig 211 Dsuble aortte arch and nght
descendsng aortr m n 1symptamatic 61
yerr old patient The 2 nortic arches pro-
duce 2 bilateral indentation of the esoph
agus the night aoruc arch impression be
1ng Ingher thn the left one The sascular
mass 1 sceit on both sides 1 the superior
medisunum The esophigus reverls a
posterior andentation
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pect of the trachea towards the nght side
of the neck In 2 ssmlar way a Il carotud
artery arising someshat more proximal
than usual will hasc to pass along the an
teror aspect of the tracher towards the
iclt side of the neek In both abnormalinies
roprritory stridor may occur due to an
terior trachenl compression

On rdiologic cxammanon dhe antenior
trachel compression may be recognved on
lateral chicst rocntgenogrim but should be
confirmed by ¢vannton of the irachea
with contrast mecha In this abnormality
no ¢siplagel indentavon or displcement
will be recopmzcd These abnormalities
hase to be differentiated from a primory
softemng or underdevelopment of the 1ra
chel carulages by olserviuon of the
wrachea durmyg the entire respirtory cycle
In the abnormalitscs described abose the
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defeet 15 wanlly persistent whereas 1 sof
tening of the wachea will show varunon
m the tracheal lumen dunng respiration

therrant Right Subclavian 1irtery The
ri, it subclavian artery mav anse directly
from the aortic arch distal to the angin
of the left subcdayran artery Under these
crcumstances the nighe subclavian artery
will pass to the right sude behind die esoph
a us In very rare istances pressure of the
arters on the postenior aspect of the ¢soph
agus may lead to dysphaga

Ihe abcrrant subclavian artery will not
praduce any dranges m the contour of the
medintinum on comentional rdiologic
exammation On contrast examimition of
the esophagus an oblique shlf ik filling

defect at or abose the Javel of de tortec

arch m1y be detected The small dramcter
it from

of dus defect differentuates the

Fiz A1 Vasuhr ning due O night @ 1 ardds and ke bamentum anienosim In the & n
€l mentgenonram of the chest the mam <« ft tinsu” mass « [ the sopert t mediasinen s scen on
the night side 0 bicatin, e prosence «f 3 aght sided s arch i thie paniemt wich tespira

Gt

descending, 3 111 o0 te bt ke Garmowsy

oy distress The Beral trachoonram and ew phag gram roveal a sharp angular posers i 1

len

1 by ale Bamentum arteziwum which extends from the lelt pulmonare anten 10 the
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Tz 213 Right sided tortee arcd In

the frontal projectin tle traclen 15 d
placed tosards tie left sile (arro )
The Jarge posterior pressure defects of the
tract ea and esophagus are most Ikely
caused by 1 diserteculum 1 ke remnant of
the left aartc arch The patert vas
asymptomatte
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Fig 216 The appearance of the supen
or medinstnum i three patsents with
coarctation of the aorta At the site of
coarctation a dntinet concasity 1 vmble
(arr sws) Beyond the regron of corrctation
a bulgmg of the descending 1orta may
be recopnred The dicontinuity of the
aortc knob and descending 1 rtn 1
dearly outtined
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presence of a double ntortic arch  Fre
quently ilns defect 15 beter demonstrated
if only a small amount of contrast medium
1s wdminwtered The defect 15 so character
1stic that 1t ctn hardly be nustaken for 1
neoplism

Coarctalion of the Aovta Coarctation 15
2 faulty development of the aorta i the
vicamty of the entrance of the ductus ar
teriosus In most cases of corrctation nar
rowmng 1s found a shore distance beyond
the ongin of the left subclvian artery In
the ndult type of coarctatton the ductus
arteriosus enters the 1orea proximal to s
constriction whercas w the mfnule type
the ducts arteniosus passes (o the tortr
dist?] to the narrowing Lack of collateral
arculation m the latter type of cowrerition
makes surinal mto later periods of age
uncommon Y significant anatoniic feature
of this conditton 1s 1 fornard and medil
buckling of the aorta at the site of con
striction and inscrtion of the Jigdhmentun
acteriosum Below the site of constriction
a dilatation of the aorta 1s {requentdy ob
served which n some instances has as
sumed aneurysmal proportions Many cascs

Fig 215 Aberrant right subclavn
Iast large vessel from the dortic ard
esophagus shows an oblique poster

n artery The aberrant
1 and courses behead
jor pressure defect (arrows)

THE MEDIASTINUN

of coarctation are associated with aoruc
cusp anomalies Death from this miforma
tron may be due to left ventricular falure
ns the result of hypertension or Tupture of
the aorta or dissecting aneurysm

The raiologic features of coarctation of
the 70rt1 are often characteristic and may
Le demonstrated with comventional s rav
procedures

In mry cases of coarctation a shallon
left concave indentation of the aorta ap
pewrs below the contour of the knob
Diystal to this ndentrtion a shight outward
bulge of the descending 1orta may be rec
ogmized often larger than cxpected 1n the
age growg of the pruent Normalhy the
shadow of the roreic knob blends gradually
without mterruption with that of the de
scending aortn In cowrctation a ctriin
discontinty of the aortic knob and the
descending orta 15 often noted The aortic
Lnob appears frequently abnormal 1 con
tour s1z¢ and postion Surgical and angio
cirdiographic obsersations have dusclosed
that the apparent kuob 1s 1 some mstances
formed by a bulbeus dilatation of the
most prosimal segment of the dulated left

ery anses as the

nght subclavian ast e

e esophagus to the right sid
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Fig 218 Angicardmgraphs m coarc
tau ool the anrta An giocardiogram
and a chest rocntenogram n it froma
projetiom (A and B) racal that the de
Cirnuty a¢ the juncttan «f the aartic arcdy
and deeendrny, avrta ccrresponds € the
site. of corctation (arows) In another
prtient () the warcation 15 well out
lined 1n the pght posterior «blique pro
e @arrous) Nete the dilasatson «f
the Line brachicepbialic artenies and
postiten e dvanon of the a ra
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subclavian artery There are probably sev
erl Iactors which contnibute to the ridio
logic appearince of the abnormal nwrtic
knob i coarctition of the aortn such 1
the buckling of the norta the dilatanion
and elongation of the proximal aorty nd
subclvian artertes

In the left anterior oblique posinon the
shadow of the descending 10rnc arch and
20rt1 m1y be immsible This finding 1s not
necessartly diagnostic as the descending
rort 1s frequently not recogmized n nor
mal chuldren In abaat ene thurd of wlult
pitients an ndentitton of (he postersor
superjor contour of the 1oty may be rec
ognuzed corresponding to the site of coarc
tton Tomogriphic studies may demon
strate thus finding to advan;mge On flu
orovcopy the ascendmg aorta s often seen
to be pronunent with vigorous pulsations
whereas pulsitians tn the descending aorty
arc absent Above the level of the nortic
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knob the dilrted ictnely pulsating Jarge
brichtocephaire arteries are commonly Tee
ogmized

Normally the aorta below the summt of
the arch 1s found mn close relanionship to
the Jeft laternl aspect of the esophagus
As coretition occurs 1 this arca deformity
of the esophagus may be expected In co-
arctation the esophigus behw the level of
the knob sy Irequently disphiced 1o the
right and anteniorly probahly due to the
Minkang of the vortr and dilatron beyond
the stte of constrrcuon The impresston b
(he 1ortic arch 1s often found 1o be very
small

Ihe tortuous mtercostal arteries i o
arctation produce 3 more or less distinct
notching of the nferior bordirs of the nbs
n approumately three fourths of all af
fected indmduals A well developed nib
notching 1s almost 1lways due to coarata
tion of the aorta Among the raver (auses

Iy

tion of the descending aorta 1s vist

displacement of the esophagus m the left antenol

217 Dusplacement of the esophagus 1a coarc

§ the esophagu:
a slight nght lateral dsplacement ::)g D e “latwton 1 M

a In the fr ntal profect o

gatson ol the aott
s at the level of the postc astnicnon dilad
) demonstrated by auteriot

¢ ob] que vier (atrcws)



LESIONS OF THE AORTY AND 115 BRANCHES

of vanous diserses ffecting this blood
vessed

Ihe prnaple causes of pathologic
changes 1 the wall of the aorta are the
following

(1) Scnle ectasia

(2) Atherosclerosis

(3) \orutrs

(1) Hypertension

(5 Aortic vabalar lesons

In senile cctauz the elwstic clements of
the aorta have been overstretched and dam
iged resulting v permancnt increasc of the
length and width of this blood vess] The
Toss of clistiaty 15 probably the result of
physicl alteragions of the clasuc fibers with
the ageimg process and 15 frequently wwso
crateed wath extEMIE CONMCCNE UssHC Pro
liferation 1 the aortic wall {t has been
postulated that the fibross may (o wme
extent compensate for doss of dnuai and
proside mncraased strangdh and ngadin of
the vessel Semile ectwsin usually  accurs
only 10 mild forms and pronounced dilatr
uon and clongation of the 1oty on ths
basis alone 15 rather infrequent

Athermcleross 15 predommanth 1 dis
case af aldcr age groups though 1t 1 not
unusual to fnd 1t m the voung  The Girly
pithologic changes are cheracterased by de
selopment of fibrosis and hiponlosss i the
meermal Iners of the worta The farty de
postts rccumutate in arcumsenibed plagues
which may be shghthy clvated and pro
trude inte the Jumen of the Blood vesdd
Subsequenthv the  atheromuows  patches
W cilaby and wlecre leading not mfre
gquenth o the formauon of chromn
Atherosclerosis affects. predommnantly the
tmmiediste suprnahehir ey of the aorta
oy to the eoronars estir the aortic ach
1 the neighbothood ol the onfices of the
brudocephalic vesscds and the descending
aortr Itoas poteworthy thal the ascemling
aorty shows comparatnedy httle imohe
ment o eontrast o kacte aorats which
fuan ths segment

Infectious diseases of the aorta are pre
dymnanty ssphiline i characeer though
other mflammators processes sitch as thew
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Fig 219 FHongwon of the asrex in hyper
tensine heart disease  1he aortic hnob s cle
vated md appears at the fevel of the dlavicles
The dastance from the niht cardiosascular Junc
uan to the anrtrc knoh bt ancrened  There 1s
also tortumity of the snnsmuntte arteny present
(arrous)
mane mfecttons are commanhy observed
on pathelogic cxammation The swphiliue
fcction of the aorta produces @ charcrer
st pornoratis ad mesiortits with see
andary fibroblasuc changes of the inum
Extensne ncarosts of the media may 1ake
place with marked destrncuion of s mus
culochistic cements Thes process 15 pre
dominanth found 1 the iscending aorts
begamaing Just above the Taet of the a e
anps

The clongauon of the aora m hyper
tension 1 frequentds 1 puscly danamic one
Inasmuch as apertension v commanly as
waated  with  atheroncleronts  structural
changes of 2 more permanent character
may tike place m the coune of hyperten
snve heart disease

Samie degree of clonganon wnd ditaton
ol the aona 1v commonh obaericd 10 pa
uents with aortic vahvular lesions 11 acrnc
imsafhaencs b devclopat on a et basw,
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of b notchimg are pulmonary stenosts or
atresia antercostal yvan dilatatton  neuro
fibromntous and obstruction of the ongin
of the large brachiocephalic arteries Notch
g of the nibs 15 uncommon 1n chuldren
The hek of nib notching m older mdy
viduals usually denotes a muld constriction
of the rorta or Inek of collateral crreulation
due ta the presence of 1 puent ductus
arteriosus It m1y also reflect an 2bnormally
fow coarctation of the thoracic or abdom
nal aorta Unmilateral night notching sigm
fies coarctation proximal to or at the orzim
of the left subclaviwn artery In some 1n
stances 1n spite of absence of b notching
2 well developed collateral circulavon may
be d rated by angiocardiograph

In most mstances of coarctation of the
aorta  angtocardtogtaphy 1s ot necessary
to prove the presence ol this leston Tt s
however the only wethod which wall
clearls outline the fength of coarctation
and diumeter of the aorta proxumal to and
distal to the site of nirrowing In the o
perience of some observers retrograde
aortography 1s preferable to mtrmenons
angiocardiography n the contrast visuily
muon of the aorta
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ELONGATION AND DILATATION

Flongatien and Dilatation of the dorta
Acequred Iesions of the aortt are Lirgely
characterized by structural changes of 1ts
wAll which are often associated with ters
tians m the arcemference (diatation) and
length (cdongaten) Such caliber change
makes the recogmuon of aortic discwe

ble to radiol e

Under phystologic condttions the el wstic
clements of the aorta permut volume
changes wath the inflow of blood from the
Icfe ventricle 1T blood flow and blood pres
sure re pathologiclly increased a dynamic
hilatatron of the aorty may occur whichon
some instances will lead to irevcruible
changes In the prescnce of nflammatory
and degeneratine processes the elastic ele
ments of the aorta may be damaged to
such an extent that very marked cahber
changes may daelop In addition to m
crcased aortic width and length degener
atne cilafication of the aoruc wall 15 2
sigmficant clue 1 the radiologie detection
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ssphlbitic aoruus may contribute to the
dilatavon of the proximal aorta In pa
uents with aortic stenosss 1 post stenotic
dilatatien of the aorta 15 frequenthy ob-
served

Radswologically clon ation and didataton
of the norta are best demonstrated sn the
frontal and left antenor oblique projec
uons  Inasmuch as large scgments of the
aortn cannot be separated from adjeent
medeastinal structures  mesurements of
aortic drumeters tre subject to many 19w
curactes not onby 10 the normal but particu
Inrly sm patious with chest deformites
pulmontry or plural discise and dia
phragmatic or medisunal hsplacement
More preese mensurinon of the aortic
dimecers g5 ony possible sath the use of
angiacardiogriphy. Based on this method
Dotter nd Stembarg have prescmted nor
mal values for wortic diameters ar vanous
taels [hey hve shawn that in normal
wbjeets aornic width mnerases with
Tinang ige

In spatte of the well reeognised shortcom
ings of comentioml xrav methads carcful
radiogt iphic nd Muoroscopic obscnations
of the aoma 1 sanous projecuons allow
vatuable ¢onclusions 1s o ats rue dunen
sons This applies especttlly to the ou
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mation of the diameter of the descending
arch where the aortic cross s«ctton may be
visualized wath the hdp of the esophao-
grim provsded that proper sagittal pro-
jections are selected (hrewsinehs mechod)
Under patholegic conditions the diameter
of the descending aorta s often clearls s
thle mn 1uteral and oblique projections

In the frontal view clongauon of the
aorta 1 characterized by an inarcased dis
tance betseen  the nght @rdinasculir
junction and the aorte bnob which s die
pheed upward and to the left townds the
lovel of the clvicles 1he descending aona
15 seen 1o bulge widely 10 the kft
some instances however 3t may be suffi
aenth ortuous 1o protrude far mto the
right tuny fiedd In the fe(t anierior obhque
awdl lateral projection the anria 15 uncorled
and shows a wider than pormal swing over
lapping the spine postenordy with forma
uon of 4 lirge rorte window

\s the aorta s firmls aitached o the
bue of the heart ad daphrigm pro-
nounced tlon, 1ton of the dorta may result
i buarre conhgurations of s bload ves
sb Wul extreme degrees of tortuosity
actual kinks of the torty my be observed
which are most commonly found in the
remon of the wconding zortr the descerd

g

L . .1t

‘" =
AT N
Y . .
N

Rainking and dilatatum o [ thorzex anna

1he supradisg hragmatu portom «f the

desending 35rta 19 wtwated t the nght of the spime simalating a mabiasunal oass (ar )
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Fig 220 Elongation of the aorta The bulge of the aorta m the left lung 1s lugely due to
clongrtion 15 shown 1n the lateral view The aort: 15 uncorled 1nd overly s the spne Tlere
13 only myld dilatation present

d — — -
L d descend 18
Fig 221 Llongation and dilatation of the thoracic aorta The aortic arch an

orta show heavy calcum deposits
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by

221 VMarked kmkmg of aora accentnted by kvphous

The descendmg aorta ss an.u

Lated 10 ats mudportion i bubes ey the Joft lung field (arr ws)

onl be determned by angiocardingriphic
procuedares whieh hase raveated hat the
diltavon 1y grertest i the ascemding por
uon of the aorta and less marked 0 s
dustal saement Irregelansy of the aortic
lumen 18 alw obwried on angicardiog
raphy an this conditon but 1t s probrbly

- T
n

i
. Pt

Fiz 223 Phogaton and distanm of de
sending 2ma 1he disal ew phagn s di
placed by the dilated an | clwmnted aarta in
e wp raduphragmatic tepsm

not differcor from thie caused by atheroma
tous plaques If dilwation of the ascending
aorta cwn be demonstrated and other ciuses
of dilataton such as hypertenston and
aortic vabalar lesions e bo excluded
wphiline ortus shonld be  suspeeted
Farh <hlatauon of the aorz cannot b

Fig 226 Luctie aotutn. In the Ir sl view

delicate kv depomts are sisble wn the
regin of the awending anea an my
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Fig 223 Elongation and tortuosity of thoracic zorta In the mid portion of the descer ding
aorta 1 shght kinking 1s visible wn the lateral view

g arch and supradiaphragmatic portion
Rinking m the distal wrch may lead to
formation of 1 double 7ortic knob i the
frontn! projection a configuration which
his been described as pseudo coarctation
It 1 localized segment of the wortr pro
trudes to the night or left of the spme n
mav stmulate the presence of 2 mediastinal
tumor

In the frontal projection 1 bulge of the
wscending aorta to the right beyond a per
pendicular tangential hine drawn through
the might heart border usually indicates
1ortic dilatagon In the left anterior ob
hque view widemng of the ascendmg aorta
may be mndicated by 7 more pronounced
fornard bulge of this vessel Dilatatson of
the descending 1orta 1s often mdicated by
a wide bayonet ltke kank in the descending
7ort1 just above the level of the draphragm
In the left antenior oblique view hmuted
segments of the zorta are clearly visible
agunst surrounding  structures and are
subject to direct meastrements

In senile ectasia pronounced dilatation
and elongauon of the aorta 1s uncommon
The caliber changes are usually shight or

moderate unless aggravated bn other patho-
logic conditions

Sumple atherosclerosis of the aorta docs
not lead to sigificant elongaton and dij2
tatton of the blood vessel If the disease 15
more (tensive and associated with hyper
tension syphilis or semle ectisia mort. pro-
nounced degrees of elongation and dilita
tron may ensue The calaum plaques of
~heronmatosss are readily visible on radio-
logic exammnttion They are most jront
nent 1n the region of the nortic knob and
descending aorta It 1s nateworthy that m
athcromatoss calerfication of  the mme
duate supravahular region of the aorta 15
also frequently observed

The predommnt smiohement
i Iueuc processes 15 o
c signifi

«t the

proximal aorta
clinical and radiologic dragnoste
cance Calafication of the ascending aorta
out of proportion to that occurring in the
kes the presence of a
probable It 15
prtrs that dila
4 than

descending aort1 ma
syphtlitsc infection highly

charictetistie of Tuetic 2or
tatron 1s frequently more pronouftee

elongation

The exact size of the blood vessel gan



by 220 Dilatsnon elang tion and kiking
of the w00t 10 3 pruent with luctsc aortus

big 230 Torwown of mnomimtte ancry
The tortuvus blond vessel bulyes into the night
upper lung fick! There 15 avocted tortuoty
of the anrta {arrows)

b, 231 [he (bngated mnominate attens
asts & ddistingt shad s 10 ihe supenor medy
The outes contour of the trachia se
mams ety uable as the Ul sewl
stumed antenor to the trahea \ piratra
leal mas woult obwure the outer contour
¢Tthe trachea

astinum

by Dilatation and tonw mity ol the
brackuscephalic artenes i coarctan ol the
auta Bhe dilated vewels ate scen ay rounded
mawes 10 the sapetior modstinum . (arse)
On operatn a warked difatatsn of both sule
chavian artenies and of the left third anteroomes!
arten was noted Bollwing tewcu noof te
coarctatn the dibatatim of the bl vescls
receded Gountew of 1% Mo MD VA
Honpotal Oteen Nonth Catnlina

193
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Fig 227 Luetc aortius in a 48 year old female with posttne serology Marked cilafication
of the ascending 10mia 1s visible m both frontal and lateral projections (arrows)

s The wavmess and nodular con

Fig 228 Dilatation and tortuosity of aorta 1n luetic gortil o oued s
tour of the aorta sumulates the appeirance of a disecting a

etic aortitts and no evidence of dissecion

peurysm  The autopsy d



1

Fig 229 Dilrauon clongation and kinkmig  Fig 230 Toruesity of inneminate arters
of the aorta in a patient wath luctic anthis  The tortuous blood vesset bulges into the night
upper lung field There 15 associatedd tortuowty
of the 2o0rta (arTows)

Fig 231 The mgited mnominite artery Fr,, 252 Dihtaton and Wirtw wity of the
casts 2 dustinet shadow m the superior medi  brachi xephilic artenies m evcton (f the
astutum The outer contaur of the trachea r¢ anrta The dilatud vessels are scen as rounded
mauns clearly s0ible a3 the blond cssel 55 masses i the supcoor medisunem . (arrows)
situtted antenr to the trachea A paratra  On <peratin a marked diatiton «f bot sub-
cherl mass weuld obwure she outer contour  clavtan artenes and of the left third mtereontal
of the trachea artery was noted Following rescction of (he

coarctation the dilatation of the blood sessels

receded Comrtesy of 14 Muca MD VA

Howpital Oteen North Carnhina

13
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207
Fig 227 Luetic aortus in % 48 year old female with positise scrology Marked calafication
of the ascendmng norta 1s visble 1n both frontal and lateral projectons (arrows)

he v avmess and nodular con
m The autopsy disclased 18

Fig 228 Dilatation and tortuosity of aorta in luettc aortius Th
our of the gorta simulates the apperrance of 1 dissecung aneuns
tic nortitis and no evidence of dissecton
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ancurysm or in the thrombotic masses n
ats lumen

\rteriosclerntic ancurysms of the aorta
are less frequently encountered than luetic
ancurysms However with the dummisting
wadence of cardiovascular sypluhs and
mcrerse of lifespan of the populwson ar
teriosclerotic 1neurysms ase becoming more
prevalent according to rrcent statistics
These aneurysms are usually smller and
more commonlv found m the region of the
arch and distal segments of the aorta

Congenital ancurysms smgle or multiple
have been recognued i increming minn
bers Fusiform ancurysms of the sinus of
\absthe are often congenntal in nature In
wachnadactyly medial degeneration of the
worta 1s belived to he an important ctio-
logic factor 1 the development of this
cntity In patents with cotrctation of the
torta hypertension s considered 10 be
essentitd 1n die formation of sinus of Val
saha ancurysms Other congemtal ancu
rvsms oceur 1n the regton of the descending
arch of the aorta at the site of cnury of the
ductus arteriosus

Of mcreasing smportance 1s the occur

——

Fi, 233 Mudt ple ancuryans of the & rtic anl ! doscen g aarta due t5 wptils. The
1 bulge The wall of the at curysms contain calcium de

ancunams cause a bihterat med astn
posits.

15

rence of traumatic ancurssm ol the aorta
which have the descending portion of the
arch distal to the onigin of the left sub-
clvian artery as site of preditecnion This
segment of the aorta 1s relaunely fived by
the Targe vessels and the nsertion of the
ligamentum arteriosum Distal to this re
gion the aorta 15 considerably more flexible
and subject to sudden chinges of position
by swolent external trauma Under those
arcumstances a shearmg off cfect may
occur at the junction of the two noruc seg
ments adem 10 a vanehy of raumine
condhtions  partieilarly  automobile aca
dents with rapud deceleration Fraumatie
lacerattons of the ascending or distal de
scending aorta are wmuch luss commaon 1
following an zortc tear hemorrhige 5e
muns localized or accumulues under the
dvenutiz a chronic false aneurvsm may
develop  Generally the chromic traumauc
ancurysms have followed a bemgn course
Concenably some of the ancurysms of the
descenching 1ortic arch which have been
designated as congenttal in character e
actually post traumatic in ongin
Following bactenal infection of the aorta

N >
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detecred by comventional rachologic meth
ods

LElungation and Dilatation of the Brack
weephalic Aviertes Generally those condi
tions which produce elongauon and dila
tation of the 10rta m1y 1ho lead (o patho
logic changes an the width and Jength of
the Ige vessds  Elonginon  dilitation
and tortuouty of the brachocephalic ar
teries 15 commonly referred to as bucklmg
Chntcally s process appears to be en
uircly bemign and 15 of importance only m
the differentnl diagpasis of anewrysm and
neoplasm The snnominie artery and right
subclavian artery e most Irequently in
volved though this process has been noted
m the other farge vessels ansing from the
aortic wrch The tortuous rtery may pro-
duce 1 visible swelling m the supriclavicu
Inr regron the suprastarnl notch and n
the soft tissues of the neek In some
stances 2 pulsaung mass m the postero
Intesal pharyngeal wall hos bus observed
On auscultation a brune may be heard
the region of the buckiud blood vessel
Buckling of the braciocephnlic rterses 1s
usuadly encountered m ptients with
pertension  artepiosclerosts  and - obesiy
Striling dilatatton of the large vessels has
alwn been obscrved 10 patients with coarc
tation of the aorta

Under normal conditions the mnomt
nate artery i large vessels are contamed
wathm the mediastinal shadow and do not
protrude significantly mto  the adjacent
jung fields However m pronounced buck
hng a promnence of the large vessel
against the adjacent Jung fiekls muy be ob
served n frontal roentgenograms of the
chest It 1s noteworthy that bucklug of the
large vessels 1s usually found 1n assocrauon
with a tortuous uncoiled aorta In coarcta
won of the aosta the dilated subclavian ar
teries are often visible as bulbous or nod
ular widenings of the superior mediastt
num If differennal  diagnosis  between
aneurysm and neoplasm s required angio
cardiography has to be performed in order
to trate the exct d of the
imobied blood vessels

THE. MEDIASTINUM
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ANEURYSMS

The large majority of ancurysms of the
aorta ind its branches are syphthiticn char
acter  Destruction of the muscular 2
elustic elements of the arterial wall m this
infection results not only mn diffuse dlata
tion but may lead to locahzed bulges p.lxr
wcularly along the greater cursatre of the
blood vesel Muluphaty cof syphiftue
aneurysms 13 common and W some It
outpouchsng _of an
loculated le
tent with

stances  secondary
aneurysm may lead 102 sl
sion (daughter ancurysm) Copsis T
the prevalence of the luenc Ind o
10 the ascending aorta most zhomac}ar;_m
rysnis arc found wn this regon (Illa c{: ‘(hc
non frequenty deselops in the W4 of
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aneurysm or 1 the thrombotic masses m
sts lumen

Arteriosclerotic ancurysms of the torta
are less frequently encountered than luctic
ancurysms However with the dinumishing
madence of cardiovascular svphilis and
mcrease of hfespan of the population 1r
teninsclerotic aneurysms are becoming more
prevalent according to recent statstics
These ancurysms tre usually smaller wnd
mare commonly found 1 the regron of the
arch and distal scgments of the aorta

Congenital aneurysms single or multiple
hate been recognized 1n ancreasing num
bers Fusiform ancurysms of the snus of
Valsalva are often congemtal in nature In
arichnodactyly medial degeneravon of the
aorta 1s beheved to be an important cuo
Ingic frctor an the development of this
entity In pauents with coarctiuon of the
aorta hypertension 13 comudered to be
cssential i the formation of sinus of \al
sz ancurysms  Other congenital ancu
rysms oceur in the region of the descending
arch of the aorta 1t the site of entry of the
ductus rteniosus

Of crersing smportance 15 the occur

&

Fin 233 Muluple ancuryms of the sortic arch and dewcer ding 3 rta due to syphilis. The
aneunysms cause a b lateral mediastinl bulge The wall of the ancurnsms ¢ ntun raloun de
posits,
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rence of rumatic neurssm of the orta
which have the descending portion of the
arch distal to the ongin of the left sub.
clavian artery as stte of predilection Thas
segment of the orta 1s reltnsely fived by
the large vessels and the msertion of the
ligamentum arteriosum Distrl to this re
gion the aorta is considerably more flevible
and subject to sudden cnnges of position
by violent external trauma Under these
arcumstances 1 shearing ofl effect my
occur at the junction of the two aorie seg
ments inerlent to a vaniety of traumane
conditions  particularly automobile aca
dents with rapid deceleranon  Traumatic
lacerations of the ascending or distal de
scending aorta are much less common 1§
following an aoruic tear hemorrhage re
mms localized or accumulates under the
adientitia a1 chronic false aneurysm may
develop Generally the chronic traumatic
aneurysns hanve folloned a bemign course
Concenably some of the ancurysms of the
descending aortic arch which have been
designated s congenital an character are
actually post traumatic in engin
Following bactenal infection of the aorta

.
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detected by comentional racdialogic meth
ods
Liongatron and Diatation of the Brach
wcephahe Arieries Genaally those conds
uons which product elongauon and dila
tation of the norta may also lead to patho
jogic changes 1n the width and length of
the lge vosds Elongiwion  dilatation
and tortuonty of the brduoeephalie w
teres 1s commonly referred to s buckhing
Clhrcalls s process appears 1o be en
urdy bemgn and s of mmportance only
the diffcrentinl dingnosts of aneurysm and
neaplasm The innomnate artery and night
subclavian artery are most frequently m
robved though this process hes been noted
m the other large vessels ansing from the
aoruc arch The tortous artery m1y pro-
duree a visible swelling m the supraclavicn
lar region the suprasternal notch and m
the soft tissites of the neck In some
stances o pulstting mass n the postero
{ateral pharyngel wall has been obsenved
On auscultation a brint mav be heard m
the regmon of the buckled blood vessed
Bucklmg of the brachiocephilic arteries 1s
usttally enconntered in patients with hy
pertension  arteriosclerosis  and  obesity
Striking dilatation of the large vessels has
also been observed i patients with coarc
tation of the 1orta
Under normal conditions the wnnoun
nate artery and large sessels are contmned
withim the medhastinal shadow and do not
protrude sigmificantly ante the adjacent
ung fields Howeser m pronounced buck
mg a promunence of the large vessel
igamnst the adjacent lung fields may be ob
erved 1n frontal roentgenograms of the
hest It 1s noteworthy that buckhing of the
arge vessels 15 usually found m association
1th a tortuous uncoiled aorta In coarcta
ton of the aorta the dilated subclavian ar
ries are often visible as bulbous or nod
lar widenings of the supertar mediasts
um If differennal diagnosis between
neurysin and neoplasim 18 requied ango
wdiography has to be performed 1 order
»d the exact of the
wnohved blood vessels

THF MEDIASTINUN
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ANEURYSMS

The large majorsty of ancnrysms of the
aorta and 1ts branches are syphilstic un char
acter Destruction of the muscular an
elastic elements of the aniernal wall 1 s
infection results not only wn diffuse dilata
tion but may lead to Yocahized bulges par
ticularly along the greater curvature of the
blood vessel Multiphaty of yyphuhte
aneurysms s common and . some 0
stances  secondary  outpouchung of an
aneurysm may lead 0 a multiloculated I(;‘
sion (daughter aneurysm) Consistent wil

the prevalence of the luenc nfecuon
-acic aney

ascending aorta most thor:
e o o n Calafica

rysme are found n tius regiol
Xl)m\ frequently develops Jn the wall of the
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mass may be polycyclic 1n appearance Com
pression atelectasts of the adjacent pul
monary parenchyma may contnibute to a
stight nregulanty of the profile of the
ancurysm

Calaum deposts i the wall of the
anewrysm 1re commonly obsennest  They
may consist of dehcate curvthinear shadows
or irregulir plaques not unlike those found
1n atheromatosss One should keep i mnd
that calafication similar o that eecurnng
m ancurysms of the aorta may also be
found n certun mediasunal neoplasms
such as teratomas and thymemas

197

In the opinion of the authors rachologic
determnation and exaluation of pulsanion
of aortic ancurvsms 15 of limited alue
Though the majorty of ancurysms are
found to pulsate on (luoroscopy, 1t appers
nearly impossible to differentiate between
transnntted ind expansile pulsation Many
aneurysms lack pulsanon due to the ac
cumulation of thrombotic masses or taut
ness of overlying structures On the other
hand strihing pulsations are occisionally
found 1n mediasunal ncoplasms

Concurrent  diffuse  dilatation of the

aorta sn pauents with luetic aneurysms 15

Bin 236 Huge sphiline aneurysm of
descending aortic arch wnd proxinal de
scendung 20ma 1he esophagus s die
pliced €5 the rahe and Fne shell Lke
caloficauons are vigble alon, the edge
of th ancunsm (arrows) On operation
the ancunsm was wrapped with cell »
phine bight vears later there s funiber
calargement of dhe ancurvsm with {or
mon of 4 new cataum shetl (rrows)
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Fig 234 Muluple congental aneurysms of the distal aoruc arch On angiocwrdiography e
aneunysms opraly with contrast medmum The diagnosss was confirmed at surgery

1 mycoue eurysm may develop Tlus
type of aneurysm 1s relatnely rare and oc
curs most often 1n the region of the sinus
of \alsalva close to the attachment of the
aortic cusps

The following gencral concepts apply
to the radiologic diagnosis of aortic aneu
rysm  \ny thoractc mass which on radio
logic exammation ¢annot be scparated
from the aort1 and large vessels should be

Fig 2% Syplulimc aneurysms producing
ment of the esophagus to the night side The c
gery reveated that one sneurysm arase fi
clavian artery

loum rings (arrows) T,
o the aoruc arch and the of

regarded as a potential aneurysm Usually
the roentgen examination ss best carned
out by fluoroscopic studics which permit
determination of the relationship between
the mass and the aorta i various projec
tions

The contour of the thoracic aneurysm
forms frequently a smooth arc but with the
formation of daughter aneurysms or mul
tiple lestons the edge of such a medrastinal

atelectas s of the left Jower lobe Note the displace

present 2 aneurysms Sur
her from the left sub
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mass may be polycyclic tn appearance Com
pression atelectasis of the adjacent pul
njonary parenchyma ipay contnbute to 2
shight rregulanity of the profile of the
ancurssm

Calaum deposts in the wall of the
aneurysm are commonly observed  They
may constst of debicrte curslincar shadows
or irregular plaques not unlike those found
n atheromatosts One should keep in mund
that calafication stmdar to that occurning
m aneurysms of the aortr may abso be
found 1u certmn methastinal ncoplisms
such as teratomas and thvinomas

197

In the oprnion of the authors radiologic
determination and evalurton of pulsation
of aortic aneurysms 15 of Imuted value
Though the myonty of ancurysins are
found to pubate on fluoroscopy 1t appears
nearly smposible to differentiate between
transrmtted nd expansile pulsauon Many
aneurysms lack pulsaton due 1o the ac
cumulation of thrombotic masses or waut
ness of merhng suructiaes On the other
hind stikmg pulstions are occrsonaliy
found 1n mediastinal neoplasms

Concurrent  diffuse dilatwtion of the

aorta a pateats with luete aneunisms 1s

Fry 2% Tluge ssphelie aneunsm of
descending wortrc arch and proxemal de
scembing aorta 1he oophagus v dis
phiced t e nght and fine shell hke
alalioton are vwble abng the ed,e
of the ancurysm (ammows) On operats m
the ancutysm was srapped with cell»
[hwme bight scars fater there n further
enlargement of the ancarssm il for
mitn of 1 new cafoum el (arr ms)
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avery common obseryition 1nd 2n impor
tant dignosuc aid 1 the dignosis of this
lesson In the absence of luetc aortic in
sufficiency the heart 1n patients with luetic
ancurysms may not reveal anmy pathologic
alterattons

As the aortic aneurysm eoxpands  dis
phicement and compression of adjacent
medisupal structures may bring forth im

THE MEDIASTINU M

will lead to the development of obstructne
emphysema and subscquent atelectaais In
addition ebstruction of the supersor vena
cava or 1ts tributaries may be encountered
Inadent to compression and stretchung of
the phremc and recurrent laryngeal ncries
paralysis of diaphragms and vocal cords
may occur As the mediastinal contour
lines are frequently obscured m parnal or

portant radiol changes G
2 obstruction of the trachea and bronchr

Tox~ 4

L3

'%'f'"',?"“
- t\ !
£ - -

o

) prlmontry atclectasis  diligent
scarch for other ridiologic fuatures of tho-

ysm of de-
Tle an
melu((‘d

Fig 237 Rupture of wmeur
scending torta 1o esop s
curysm «f the descending aort? 8
2 v el arcumsenbed fillng defect m 4 e{

he appearinie o
esophagegram huving ¢
g extramuce i mEss The

ural
n antremi sodes of

pitient died after several epi
hematemesis
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big 239 Swculir aneurysm of descending
aorta with deep erosion of the adjacent bodues
of the cighth and ninth darsal vertebrac

~alafied ancurysm of ascending
weurysm praduces a deep smooth
¢ body of the sternum . (1rrons)

arge ancursm of desending, anrtic arch The wachs and ev phagus are marte™
the nght and amturidy The left lung shiws atelectass and ihe ey uaphrece
On angocardiography the ancunsm 1s 0pacihied (ArTows) and a fuwro
dewending acra 13 ala cutlined
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racic aneurysm such as calafication and
bone erosion 15 alnays indicated On ocea
stons the growth of Juetic aneurysms 1s very
protracted, cxtwending over many years
Under these circumstances a rearrangement
of the peripheral calaficitions of the Je
ston may be observed Rupture of the
ancurysm 1t adjicent mednstinal organs
may produce bizarre radiologic changes
often crused by mediastinnl hematomn
retropleural hemorrhage and fistula forma
tion between the ancurysm and the respira
tory or gastrowmtestinal tracts

THE MEDIASTINUM

One of the characteristic features of
aortic ancurysm 1s the erosion of adjacent
bony structures Depending upon the loca
ton and projectyon of the aneurysm such
parts of the bony thorax as the sternum
nbs and spine may be allected Rone ero
sion 1s howeser not a pathognomonic fea
ture of 1neurysm as 1t may be abso found
m certun medastinal ncoplisms notably
lestons of ncurogenic ongin For the radio-
logic study of aneurysm fluoroscopy and
Bucky roentgenagrams of the chest in var
1ous projectious are often essenuial Oaly

-

Fig 241 Ancurysm of the smus o

Valalva extending into the ascending
aorta The aneurysm 15 outhned with con
trast mediura, Note the smooth bulge of
the nght heart border and ascending
aorta nto the right lung and pressute
defects on the night heart chambiers
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tn this manner all featurey contnbutsug 1o
the diagnosis of neurssm mun be recog

mred Noverthieless 10 osonie instanaes an
gocardography 15 necessimy for correet da
grests and recogmtion of thore anca
nuns Lhure are onhy very fow ancurvsms
which will Tul to sbow some degree of
opacheatum providud 0L pope ange
anhogrplic wchniques are seleaed This
method absa serves U de lneate exactls the
phsical dimenstons of the ancursm th
axl w g better ecaliatton of nther wegments
of the discrsed 2orta For thus reason ang -

hg 212

Ssphilitic ancurysm of the
ascending ant1 which exhibits a slow
rowth over a prolomged peniod of tme
On the aneti4] rxogenogram the aneu
v Lorrs @ well defined mass adjicent
to the wcendin aona Sic and erhy
yeans Liter a mxderate merease n the
sue of the ancunsm bas accurred. The
dugnous was confirmed by ang xards

ography

carduraphn 15 olten emplned i (e
cases i whichh sumed teseetson of an
ancurssm 1s contomplated,

The special radiologic featases uf anen
evsms of the wrta 0 it branches y ot e
drscussed a0 the following ede

o

(£33

)

Ancurssm of the s of § alaalva
Ancurism of the 5
\ “mding aorea
ncurvsm of the 2 g,
(1 Anenrssm of the decendiny a0
3 '
2} Ancarssm of RS
! the bige bracga 1 4
alic artenies

) 1

UM of ghe *°

,
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Fig 243 Large syphiliic ancurysm of ascending aorta myolving the orig n of the large es
sels The center of the ancurysm has been opacsfied on angiocardiography (arrows) The in
complete filling of the aneurysm 15 the result of blond clot formation

Fig 245 Syphihitc aneunsm ansing from
the summit of the aoruc arch Tius patent
was admtted with marked dyspnea stw dor
Note the shtlike narrowing of
the trachea winch is markedly displaced to tlra::
night (arrows) The autopsy disclosed & saccl
anevrysm with eroson of the trachea

and cyanosis

Fig 244 Large syphilitic aneurysm of ascend
sug aorta bulging to the left side
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By, 210 Ancursm at quncoon
distal arch and descending acr i
a 28 sear old male IThe ancunsm
shows welt definud ailaficau o and
opacifes m angiscardograply v
dight nirtowirg of the distil sortic
arch sugents that this i 4 cor genatal
aneurssm
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Iig 247 Traumauc ancurysm of aorta A 33 yewr old pauent had a severe ol est traunmt
several years prior to hospual admusion The caleified aneurysm (rrows) appears at the junc
ton of the distsl sortic arch and descending aorty The aneurysm w1s surgically removed

ment «§

aorta Note the marked antenior displace

Fig 248 Syphibc aneurysm of descendin, T e Solraqucin it rom 19p

the esophagus and erosion of the eighth dorsal ver
ture tnto the left pleural space
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Ineurysm of the aortic sinuses (s;nuses
of Valala) miy be fusiform or saccular
in shape Most of these aneurysms are
syphilitic or mycottc 1n origin but recently
an ncreasing number of these lestons have
been deseribed 1n association with coarcta
ton of the aarta arachnadactily and sub
A0TLIC STENOSIS

As the aortic sinuscs are largely sur
rounded by other cardiac structures the
chimcl symptomatology as well as radio
logic findings 1n these patients may be very
buarre Due to the close anatomuc rela
tionship of sinus ancurysms rupture mnto
adjacent structures such as the pulmonary
conuy the pulmonary artery and the atna
may lewd to unusual derangements of car
diovascular dynamics An aneurysm rup
turing into the pulmonary artery may lad
to lerable increase of | y ar

not reveal any characterntic changes on
convenuonil ridiologic procedures 1f the
aneunssm 15 sufficiently large 1€ may pro-
Ject from the confings of the cardiac struc
ture and particpate 1n the formation of the
night or left heart border Calarficauon of
these  ancunsms v occastonally  recog
nued and may be diagnostic even 1o the
absence of ewtracardiac mass formavion
With rupture of an aortic stnus neurysm
1nto the pulmonary artery 1 ncretsed pal
monary blood flow 1 reflected by unusial
pulsations of the pulmonary artery In gen
eral angiocardiograpl 15 the only procc
dure wluch determines the exact location
and extent ol these aneurvsms

Aneurysms of the ascending aorta are
usually ssphilitic 1 character and repre
sent the most common group of all ancu
risms Other rare causes of aneurysm of

tery | and y Y 8!
Many ancurysms of the aortic siuses are
contained within the cardiac mass ind may

b 219 Ancurysm of the aorta with asociated esophageal fistula
dixInel 2 moderate entargement of the aortic arch and compression and diplacement of the
trachea and cwophagus 1he desicn was wrapped with cellophane and pauent was dichargat
mproved One month later DHlhwing several dass of hematemests @ reoxsmination discl med
enlirgemcat of the ancuryun and extravasaticn « | contrast medium i the esophagus 1oty

the peripheral portion of the mas Death occurred from

the 1 aorta are atherosclerosis
trauma and con enital heart diseasc An
curysms of the proumal aorta mav be

Ihe it examination

hemorthage a short tme L
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fusiform or saccutar in shape wnd may as
sume occastonally huge proportions Small
aneurysms 1l confined to the root of the
aorta or directed postersorly may escape
rdtologic detection 1f the ancurysm buiges
10 the right 1t 1s usually best demarcated
m the left anterior oblique positton Under
these circumstances the tracher as well 15
the esophagus are displaced ta the lelt sule
and posteriorly More rarely expansion of
the aneunssi to the left side takes plec
where it may dislodge the pulmonty utcry
and apperr 1s 2 well arcumsenibed shadow
overhving the wust e of the heart i
tating the pulmonary trunk  Aneurysms of
the ascending aortr miy ciuse erostont of
the rib cage and sternum 1 phenomenon of
considernble chimcal importance as ac 15
rarely observed i mediastinal neoplasms
Compression of the tricher and right mamn
stem bronchus may lead 1o broncho stenosts

X ~
-

P

Fig 250 Syphiliic aneurysm of mnomnate
artery A 52 year old patient developed 2 pul
asternal mass which displaced on

sating SUpT:
o o am
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with atelectasts Occasionally paralysts of
the nght diaphragm 1s observed as the re
sult of jury of the nght phrente nerse

Mast aneurysms of the aortic arch are
syphihitic though 1n the distal segments of
the aortic arch an incrersing number of
arterioscicrotic congemtal and  tranmanc
ancurysms are now beng recognized Ancu
rysut of the aortic arch 1s often called the
anetrysm of symptoms Though small the
close proxumity of adjacent organs nd
the Jumted space of the thoracte perture
may produce pronounced climeal symp
toms out of proportion to the size of the
aneurysml sic

In most snstances the trachea 15 displaced
to the night and may be compressed o 1
shit Iike Jumen The tracheal displacement
1s often well circumscribed and located at
the level of the ancurysmal sac whereas
tracheal displicement m  patients with

ate artery aneunysat Pr¢ b
ably trautnatic This pattent sustamed & se\:\:
chest tranma s & car acadent four years ):rn

ta adi “The anewrysm was successully

Fy, 21 Innomn:

gic € the phag!
trachea to the left side and postenorly O

s 2o aneurysm of the innomumate ar

atio!
s ortic arch

tery was found which wvolied the 2

T
resected Courtesy of A G Smger MD Toc
(o1 Georgua
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hig 22 Traumatic ancutysm of left subclayian anterv Thie pouent had a scere cruhing
njury of the chest resulting m mediastingl hemuom which graduilly subsided Seven vears
tuer a pulsatin,, mss developed w the left suprawruc region @mows)  Lomograms demon
strated calaum deposits 10 the base of the mass The ancurs m w1 remosed surgicalh

W

Fig 23 Dissccting aneunsm of aorta The Toentgenogram pri T to onsct of sym toms shows
@ Wtwoeus aora and left ventrcule enlargement Strking widening, and irregulanty of the
2t contour dosel ped following onset of serere chet pam tadiatung to the doral spine
ile autnpsy discloved dissecting aneunsm < the aorue arch and desending airta



kg 254 Dissecting neurysm of zorta 1w
42 year old patent with hypertension Note
the dilatation of the descending tortr and
wivy outer contour of the blood sessel The
ancurysm ruptured mto the Icfe retropleural
space

goter usunlly extends to the region of the
neck Also on swallowing upward motion
of the neurysm 1s much less marked than
that of 1 gorter which 15 more firmly at
tached to the trachea

If the weurysm originates from the most
anterior portion of the 7ortic arch the
trichea may be displaced posieriorly other
wise the trachen and ecsophagus are dis
lodged anteniorly and to the nght Oc
cwsionally an apeurysm may disseet nto
the space beween trachea and esophagus
separating the two organs Depending upon
locition of the aneurysm the sternum as
well as the proximal vertebral column may
show signs of bone erosion Such bone
erosion 1s usually best demonstrated s the
right antersor oblique position

Compresston of the trachea and Jelt main
brenchus by aneurysms of the aortic arch
may lcad to parual or rotal atelectasis of
the Jeft Jung In many instances paralysis of
the left phrenic nerve results m clevation
of the left diaphragm and paradoxical
Tnohion

THE MEDIASTINUM

Aneurysms of the descending aorig as
sunic n ymany instances huge dimenssons
witheut producing sigmficant chncal symp
toms If small ancurysms of this type may
be entrrely obscured by the cardiac shado
1n the frontal projection 1 hese aneurysms
wully deviate the esophagus to the right
nd anterorly

Ancarysms of the descending aortr are
best demonstrated 1 both oblique pro
Jections with the use of grid roentgeno
grims winch may also deltnete erosion of
the left antero lateral aspect of the verte
bral column As the esophagus 15 wedged
between the tncurysm and the heart ¢so
phageal crosion and fistula formation has
been observed 1n this region resulting
profuse esophrgeal hemorrhage

Stnular to ancurysms of the aorta an
eurysms of the large vessels may be sypht
hitie arteriosclerotic or traumatic m onign
These aneurysms may be fusiform or sic
cuhr an shape occasionally assuming huge
dimensions  Syphtlis 1s presently the most
commaon cause of mnontnate artery ancu
rysm It 1< Dkely that in the future as
syphilis becomes less common  artenioscle
rottc and triumatic ancurysms will play a
more 1mj ortant role

If mtruhoracie the aneurysm forms a
mass i the supraiortic portion of the
mediastmum which m1y or may not pul
sate on fluaroscopic exummation Shell ke
calctum depostts in the ancurysm are dem
onstrated to advantage on gnd rountgeno-
grams Lrosion of the ribs and sternam are
common n syphilitc ancurysms of the 1r
nommate arters Downward displaccmen
of the aortic knob s often encounterct
and lateral and posterror dessitn of the
trachea and esophigus by the ancurysn
should be scarched for The aneurysal maj
occasiontlly move with swallowing but thi
motion 15 usunlly not as striking as an
thyroud tumors Angiocardiogrphy 15 nec

ssary for exact delmeatton of the ancurysm
and differentiation of this mas from stmple
clongation and dilataton of the affected
blood vessel

The development of diseching aneun)sm
15 closely linked with 2 degeneratne proc



TFSIONS OF THE WORTA AND ITS RRANCHES

s of the media consising of necrosts and
st furmation RHypertension as considered
to be an important but not cssential con
tributing frctor

Hemorrhage may deselop at the site of
oystic mechia degeneration apparently s the
result of the rupture of a sas sasorum  \s
the hemorrhage distends the medial Yavers
of the aor1a a tear of the mntuma m occur
thus opemng the space of dissection fo the
blaod flow and blood pressure of tiic aorte
Thas tew 15 usutly transierse s position
amd most often found in the suprasisalar
arex or dose to the ostn of the bracdhio
cephalic artenes Sphitng of the aoric
wall may he extcawe extending dhrough
aut the cnuire length of the blood vewd
Rerupture through the tntuma mav take
place at some distance and way o snme
cases fead 0 spontancous Tecovers Lt
of the adicnutia will lead to rupture wio
the by envsties paruealarh the pericr
dwm A frequent and grave comphic ion
15 occluston of the mouth of the coronary
arterics and other aortie branches by the
dissecting process

Unfortunately the scrions chimcrl con
diton of the pittent mikes 1 sunficton
“xamunation ften unpossible A common
finding 15 the widcning of the aornic shwt

2

ow mn the fromal projecton i there 15
axrension of the process to the brachur
cephatic vessels a diffuse wadening of the
supra aoruc mediastuml shadow may ix
found The wrdkenmy of the 1ortic shadow
i atscl canmot be considerad 15 pathogno-
mogte ds 1t ms be samlar 1o that of ofier
tpes of sortc dilantanon 18 rapid chmges
m the aortc contour can be establshied I
companson with pravious routtgenograms
the diagnosty o dissection appars fowcser
surcd The outer comour of the sora
mas shos a wavy anuter and somowh
sregadis applarine as the resuft of wall
ditention 4 stmhir apptianee of the
awter ontour ol the aoria aan alva be
observed sn fuctic sorutis

somcmes the wadialoge atures of the
complicetions may mterlcre with recogm
ton of the ancurysm Hemorrh, o into the
medistmum or ploral fund colleaion are
commonhy observed

Recenthy anggocirdioraphic procedures
hne been cmplned mhe diagnoses ol
dissecning ancurvsm Wath thus meddisd the
suc of the disecuon may be detected and
ihe oxent of the amohoment demnn
senateed by cnervachment of the rorue v
men (Golden and Weens)  Angrocirdio

1 tpluc sunlies m s condsen Boe now

b
%34 nodular outer cont sur

20 Disecting aneurysm of the aortv The a):'l_x‘p d Ruxch widened ant reveals &
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Fig 256 (See next page)
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left the abnormality has usually becn rec
ognized 1n comjunction with tetralogy of
Fallot
A rare but clinically important anomaly
1s abnormnl coutse of the left beanch of the
pulmonnry artery In this malformaton the
left pulmonary attery runs to the nght
side and surrounds the distal trachea be
fare praceeding to the left hlum Respia
tory distress has been a characteristic chm
cal feature i the observed cases In s
abnormn! course the left pulmonary aruwry
passes betneen the trachea and esophagus
which show compression defects on radio-
logic exanunation with contrast medium
Dilatatton of the pulmonary artery 1s
L& encountered in many chinical entities most
= of which are characterized by pathologie
Fig 208 Hypoplasta of the sight pulmonary 605 of blood flow and blood pres
artery The right lung s underdeveloped and sure of the pulmolmr) arculation
g‘: lc[l:ung re\t::i:pthﬂymx:‘mﬂlﬂ’) wk.‘,rgﬂ:‘;:h Dulatation of the pulmonary artery :mld
nght pulmonary artery was moted A small S mam branches develops 1n cardiac mcll
artery ansing from the descending aort1 sup {ormations with increased pulmonary blood
plicd the right loner lobe There was associ  flow notably in nterventricular and nter
ated malformatton of the nght bronchial ree  atrial septal defects patent ductus arterio
sus and abnoninal pulmonary senous re
turn Among the acquired cardiac condi
pons  thyrotoxicosts and  beri bert heart

anomaly has been obscrved on the night
side s an ssolited malformation On the

tunt The

Fig 259 Tw of pulmonary artery dilatation In pauents soth ntracarduag sl
g wo cases of pulmonary P ;

pulmonary artery bulges into the adjacent
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Fig 263 \ncurysm of pulmonary artery m
a pattent with a large patent ductus arteriosus
‘The ancurysm solies the mun pulmonary
artery and both branches but ws most pro
nounced on the nght side

discise deserve foremost consideriuon in
some instances turbulence of pulmonary
blood flow such as scen tn pulmonary
stenosts may result 1n 1 defimite ecttsia of
the blood vessel In pulmonary stenosis the
arterial dilatation 1s confined to the post
valvular scgment of the pulmonary trunk

Pathologic alterations of pulmonary ar
terial pressure may occur n a lar,e vanety
of chincal situattons leading to dtlataton
and clongation of the pulmonar) arter)
In additson to v rous types of congenttrl
heart diserse icquired crrdite conditrons
such as nutral stenosss and  pulmonary
vihulr disease may produce thus phe
nomcnen  Dilatation of the pulmonary
artery 15 also observed n pulmonary ar
tertosclerosts pulmonary embohism and in
pulmonary and pleural diseses leading 10
imerensed resistance m the lesser arculation

Intrinsic chinges of the artertal wall on
a degenerative or inflammutory basts
wetken the blood svessel resulung local
1zed or fusiform ectisir Forcmost among
these condiggons e atheromatosts bic
ternal infection and ravely syphilis In mans
instances these  puhologie  changes are
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found in conpunction with alteration of
pulmonary blood flow and pressure

Radiologically precuse deter of
the dimenstons of the pulmonary artery m
its mun trunk and prinapal branches
within the mediastinum s not feasible by
comentiontl roentgen procedures Direct
measurement of the pulmonary artery de
pends enurely upon angiocardiographic
methods Nevertheless observations of the
medtastinum 1n frontal oblique or Literal
projeciions on Huoroscopy and with the
ad of vartous radiographic techmques such
as tomograply wall frequently offer valu
able clues as to the presence of pulmonary
artery ditatation

Under normal conditions the mud por
tion of the left heart border 1s formed by
the left Jateral contour of the nn trunk
of the pulmonary artery sometimes 1n con
Junciion with ats left descending branch
Llongation and dilataton of the pulmo
nary rtery will cause an unusual pronu

]

1
.

. 4 s
;

3 1

e

+

%

Fig 201 Calufcauon of obliterated ductus
arteriosus demonstrated on Trteral tom pram
(arrov's) Thas pateent had cowrctuon < e
ort1 On operaun the calafication ¢f the ob-
heerated ductus v as seen to extent o e

1nit of the wTd
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nence or bulge of dus scgment Tn the
night oterior oblique projection the an
terior border of the pulmonars arters mas
be recognised agamst the adjicnt lung
fild pust above the lavel of the pulmonary
salhe A fornard bulge of this scgment
wually denotes hlatwon of the pulmo-
mry artery The dilated blood vesscl will
also dnplice the csophagus postertorls by
pressure on the adjacent Ift mam bronchus
and trachen! hifurcion  Increased puba
tion of the dilated pulmonny artery s
ofien better corrclated with 1ncreased
bloodflow than with incresed arternl pres
swe I atheromitosis s sovert calafica
ton of the mun trunk ynd brndies of the
prhinoman arten 1 ocasomalhs obsersed

Pulmonary artery aneunysms wv be
Tsiform or sacculir i chareter In the
large magonn of cases the mun ruak with
or without the pricpal branches 15 m
sohel Rarely dic night or icft putmonan
artery branch s affected exclusieh  The
separation of dilacition of he pulmonany
ariery from truc ancarysm s diffieult In
a struct sense ancarysm should onh I con

sidered o a0 addition o blood vessel dila
tation pathologsc alteratuon of one or more
Tavers of the arternl wall has aken place
Esen then dilatation of the pulmonary
artery wath concurrent atheromatosis can
hardly be disinguished from what may be
defined as a fusform incurssm If the an
eurssm » siceular a clearcr definiion af
the lesian 15 vsually possible

Bascd on nucropsy obscrvaton 1n twe
extensie summmansing reports by Bovd
and McGavack and Deterling and Clagere
siphilis could b considered s the pun
apal etiologic factor m approxamazely nnc
dord of the reported cases In nearh hall
of the necropsics the micurssms appear o
have developed on A congentl bty a3
the result of assocrated congenital candio-
vascalar malformations such s a parent
ductus arenosus  In the remammimg n
stances atheromatosts or myvcousc degencra
tmn of dhe pulmonary artery was found
Navartheless there are instances which
the ancurvsmal dilatation of the pulmonary
artery cmnot he sasfarony oxplamed

One should realize that these statisgcs

B ot Darge | rtent ductas arten s dem
omtrated b remra de arogragn e dduct
us noubicated By armms s wse appodes
that 4 the ewemting a1y

Bio ot Dnertodum ke distauon o f ihe
43 atthe site of the entry of a gatent ducn
artetioaus Tle arrows o Leate ste dua

A the a1
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arteniosus The weurysm cuuses a widenmg of
I'vwo deltcate curvilin

Fig Ancurysm of the paent ductus
the mediastin] shadow
-ar calaficati s were
(1o 5}

noted 1n this regron

tre bised on the evilurtion of necropsies
ind do not necessarily reflect the meidence
n chinical pricice Thus syplaline an
urysm of the pulmonary artery appears
leerdedly rare cven m those mstitutions m
shich syplilitie aneurvsm of the iorta 18
ommonh obseryved On the other hind
lue to the nterest n the study of con
ennal heart discase teurssmal dihtiwen
o the pulmoniry artery and as branches
Miten encountered i the climcal and radio
ag1¢ studies of various types of congenttal
aalformattons

On radiologtc examinatton the aneu
ysm of pulmonary arfery may ciuse un
sual bulge mto the adjacent left Jung feld
hich 1s frequently best demonstrited it
1e oblique projecuons Calafication de
elops n some instances and 15 more clearly
cogmzed by Bucky roentgenograms The
ue extent of the dilatatton 1s msually
1own to adsantage by angrocardiographic

THE MEDIASTINUM

procedurts In some snstances the differ
enuation of pulmonary artery aneurysm
from norue aneurysm or ancurysm of a
putent ductus arteriosus miy prove to be
difficult without resort to speaiahized radi»
logic methods Rupturc of the aneurysm
mto adjacent structures as such in the
aort1 has been reported

The ductus arteriosus presents a normal
vasculir channel between the pulmonary
artery and orta during fetal and early
postnatal hfc This blood vesscl extends
from the descending 1orta to the left pul
maonary artery just distal to the bifurca
tion of the man trunk The ductns ar
teriosts usually obliterates witun a few
weeks fter birth to form the hgamentum
uterrosum In some tmstances thes orderly
obliteration 1y lead to the calafication
of the ductus close to 1ts aortic entry which
may be recognied on radiologic eximina
tion 1n the frontal oblique anl Jateral pro
Jections

Tersistent ductus arteriosus may occur as
an isolated anomy or in conjunction with
vartous other cardionascular malformanons
\ detatled description of the clinical and
rdiologtc munlestatans of patent ductus
artertosus would be beyond the scope of
this monogriph The ductus artersmsus 1s
sometrmes clearly vistble mn frontal rocnt
genograms as 2 small contour shadow with
m che confines of the medistinum aboe
the pulmontry artery segment of the left
heart border The pulmonary artery s
ment m these pruents 15 usually pronu
nent and somewhat more dlevated than
other types of pulmonary artery diltation
T he ductus stselt my be demonstrated by
angracardrographic procedures i oblique
and fateral projections preferably by retro
gride aortogrplny Increased pulsation of
the pulmonary artery scgment of the Mt
heart border m conjunctian with prom:
nence amd increased pulsagtons of the sorta
reficets the presence of the abnormal aeno-
pulmonars conmunication

\t the Jerel of the entry of the patent
ductus arteriosus into the aorta a shght
divertsculum ke dilatatton of thus blood
vessel 1s often vistble on angtocardiographic
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Fig 268 Ancurysm of the ductns arteriows The frontal roentyenogtim shows 4 bulng ms

m the repton of the pulmoniny artens scgment

A 1trograde 1ortopram demonstrates an aneu

rvm of the ductus arcnows The stump of the ductuy filled with contrast medivm (artows)
AU surgery n aneurysm of the ductus arteriosns was found wluch wis frble and contuncd

o thrombus Courten of W Molnar M D

vimnrwions though ths 15 not pthogne
mone for this enun Other rdwologic e
tures obsersedl 1n patent ducrus arteriosus
are It straal and left sentreulr onlarge
ment

Inewiysms of the patent ductus arters
avus are rather rare nd mn develop on v
mconie or congemtal bisss The Laige ma
1min ol amennysms of this B have been
oberied s madentl ncezops findungs in
mfmnty often an assoation with miccnon
OF groater impurtane n the deselopment
of & triumatic mansin as & complicinon
of surgicil procedures for the hgmon af
the clucens aricriosus R aliofogicdly thesc
lestam m form 1 mw provuding mte
the adjuent lung bidd abose the tesed of
the lote nlum - Differentnime
ctrvn trom other

al e an
weurvams and misss
mthis rgien requires Frequenthy sk aal
trexk rulimgriphic procedures e mon
»oolwnal wosone of thee esons and
tepresenes 1 valurble dinguose foare 1l
the weurssm s sl and obrcaral wathin
e comtes af the modistnum
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Chapter 28

LESIONS OF THE SUPERIOR VENA CAVA
AND ITS TRIBUTARIES

I\ THIS CHAPILR congcnstil anom
altes and rcquired prhologie ehinges of
the superior vena cuvva and 1ty tributaries
are described
C A 1 of the §

Vena Cava and Ifs Tribuiarres The ana
tonme vranons of the thortcic senous sys
tem re so pumerous that they woukd dely
detuled description within the scope of
ths book  Only the most commonly en
countered or chinrcally ymportutt conda
trons shall be consilered here Some of
these venous chinges may cause sigmficant
varuons of the mediastinal contour It 1s
therefore proper to consiler them mn the

differentral dignosis of mediastmal di
eise Several of the medistinal venous ab
normalities are closely assactated wath var
10us types ol congenitnl heart disese mak
ing such changes of considertble chintcal
mportwnee i the diagnosss and therapy
ol cardiic mallorm rrons

A briel reven of the derelopmental
anatamy of the thoricic vemns will be pre
sented 2s 3t may vd m the understanding
of these pathologte changes A siudy of the
developriental features of the thoracic ve
nous system may also lacilitate the proper
recogmtion and classificition of those ab-
normalities which are not described here

A B
Common Ant .
cardinat cardinal cc ACvemn
Vein vein
i P C van
Simus Cardinal
Venosus et
“‘asﬁ Superior
ds‘” Inter
7 ¢astal V
AC Sup
Vena
Cava Access
Azygos Herni-
Pe Vein Coponiary  @ZYFo2
Sinus
C D
ana and i trehutaries From

fig 268 Dirgeama showing the development of the superi 1T 3e02 &
5

dinal vein system
the car Y oon
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Detelopment of the Supenior Vena Cara
System In the carly cmbryo most of the
blood of the bods 18 rcturned to the heart
through the cardinal venous system The
antenior carhimal vemns collect the blood
from the head end of the fous whereas
the postenior cardinal vems gather blood
from the Jower portion of the trunk These
pured 1enous structures jom to form the
short common cwrdiml vans  {ducts of
Cuvier) which enter the venous simus of
the heart

Further desclopment of the medirsunal
scnnus systiem takes plee by such changes
as shifts i posttinn and dircction second
iy wnastomoses atrophy and veplreement
of exnting senous plosus and channels As
the fetus (rows an mmportant whstomosis
between the two antcrior crdinal sems
establhished Thas chinnel 15 the precursor
of the left nnominate van and deviates
bload from the left head amt of the em
brvo towards the n bt antror and con
mon carchinal vens which m trn are dif
feremiited snto the superior vena cna
wstem Vs thes deselopment tikes place
the left antenor and Ieft connnon cardinzl
vems undergo atrophy  but smller seg
mems of these vessels particpate i the
formatton of the coronary sinus and ob-
hque vem of dhe Teft atrnm

U such i orderhy obhteration of the
Iefu anterior and common cardmal vun
system 15 disturbed hirger or smnller parts
of these vevels ramun adne lading o
partl or complete perstence of 1 left
SUPKTIOr vent cava ssstem W enter has pre
sented an extensine deserption of the very
numerous vanavions which he been re
corded wn the Literrture

Develogment of Pulmonary, §ems 1In
ary fenl desddopment the primordin of
the lower repiraton tract are dermed from
the foregut Imtnlly therefore the respin
wny tract shres a common blood sapply
wuh the erculstion of the imesinal vis
ra Dunng early desclopmental phases
both forepuy and lungs are cnvelaped 1n 2
common cpillins nawork the splanchme
plevus which drains into the cardinal vemn

satem sowell s sovanl othar vscerad

221

o d

270 Ihe narmal supenior vena cava
and some of the wore commonly ob
senied anomalies duc o perastence of wg
ments of the cudiml vens Note tht the
persistent left supent t sens cava cmptics inin
the coronary sinus

b
stem

vewns entering the comman eardiac atniun

It 15 noteworthy that at this stage of
desclopment the hngs do nat possess a
direct senous channel o the heart Such
direct venous dramnage develops only Iter
by formation of a comman pulmonars vein
which connects the capllany arculation of
the tung with the left atnum  This pul
WONITY ven an rn subdiades 1Mo sey
eral branches which are then incorporatad
nto the left atnum

Fulure of the pulmonan veiny to prop
erhy develop results in fanlty venows onm
municition of lungs and beart and may
enhance pattul o total atmoemal pul
momny venous drainage o the ssstemic
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by, 271 Diagrim showing faulty senous comnecton of the lungs The abnormal pulmomiry
venous connection enters the left superor vena ema system

sans The abnornnd pulmoeniry senous
conmeetion s under these arcummtances
frequently associated with persistence of
the Ieft supersor sent cnva svstem
Persistent eft Supcnim Tena Cara A
persistent left superior vent (v 1s most
olten encouniered as m wolated abnor
miliy I the supcrior vena cni on the
rpht side ss normally davdopad complete
reduplicatton of the suptnior vema cwt
system will emue In many mstuees the
o vesseds wre connected by the left m

nommate vein s the Juit supcror yenr

Reduplication of superior 1cn
cara system The left supertor venz ena and
night supertor vema cara are connected by a

272

g

venous chanuel

cna 1s daned anbryologielly from the
Idt carchinal system st wswally drains o
the coronary sinus winch will not cause
any alteranion of cardiovascular dypanucs

In the Yuge majortty of cases 1t 15 not
possible to diagnose 2 persstent left su
pertor vena cna on frontal rocnigeno-
grams Ocewsionally howcser, the abnormal
ver my cast a distinet shadow of the su
penior medinstmum or straghten the con
tour of the lelt medusunal border In
other cases the vern 15 shown by a fant
bandhike denstty which gradually blends
with the mehiastntl soft tsues Generally
however accurate mformatton s w be
obsamed by contrast visualizagon or ar
ac <atheterization In both the frontal
wd lateral projections venography will
demonstrate the entry of the persitent left
SUPCrIOr W @y into the coronary sinus
In patents with congenal heart disease
persstence of the Icft supertor iena cna
18 frequently an associted anomaly Under
these condatons the abnormal tan may
dram o the Ift arum and spral de
fects tre commonly observed

bnormal Pulmanary ¥ enous Retur
QI considerable importance 1 the s
drome of abnoinal dramage of the pul
monary yems Mo a persistent Jeft superior
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Fig 273 Persntent left superior vena cava in a patieat with congenutal Peart disease The
abnormal vessel is scen as 4 tunt shadow 1 the superior mediastinum on the left side (xrrows)
The left supertor vena ena enters the coronry sinus

Fig
The froncl roentyenogram shows the typical  figure of 8
vema cava serves as a collectng vesscl for the pulmonary yems Bich venae cavae are enlarged

and showed pulsation on fuoroscopy There 1s marked pulmnary hypervasculinity veflecting
the increased pulmonary bload flow

274 Abnormal drainaye of pulmonary vems mto the persistent Ieft supenor vena ema
configuration  The left superior
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Fig 270 Digram showing faulty venous connection of the Jungs Lhe abnormal pulm nary
venous connectn enters the left superir vena cava system

The bnormal pulmoniry venous
conneetton 15 under these arcumstances
trequently assoctated with persistence of
the Icfe superior venn cnva system
Persistent Left Supertor Jena Cara A
persistent lelt sapertor ven cav e 1s most
often cncountered 15 an asolated abnor
mality Il the superior seni cna on the
right side 1s normatls davdoped complete
reduphcation of the superior vena cava
ssstemn will cmsue In many instances the
two vessels are connceted by the left i
As the left supaor wona

veins

nonunite ran

Fig 272 Reduplication of superior vemt
cava system The left superior vena cava nd
night superior Yena caa are connected by 1
venous channel

e s derpved embryologically from the
ldt cardinal system t usually drarns uto
the coronary smus which will not cause
any lterwn of cardiovasculr dvnamues

In the large magorits of cases 1t 1s not
possble to drrgnose 1 persistent Jelt su
perier vena i on frontal roengeno
s Occisionally however the abnormal
vemn nrny cast 1 distnct shadow of the su
pertar mediistnum or strughten the con
tour of the lelt medistnal border In
other cases the vemn 15 shown by a funt
bandhike density sluch grdually blends
wath the mediastnal soft ussues Generally
howerer aceurate information has to be
abtawmed by contrist visutlization or car
e catheterzation In both the frontal
and literal projections senopraphy will
demonstrate. the entry of the persistent left
SUPCTIOr Lent (3 mte the coronary sinus
In pauents with congemital heart dwscrse
persistence of the left superior vema cna
15 frequently wn assoctited anomly Under
these condtians the abnormal svem may
drun into the lft amum and septl de
fects 1r¢ conmtonly observed

Abuoim il Pulmonary 1enous Return
Of considerable 1mporiancc 15 the spn

drome of abnormal dramage of the pul
X rar

monary vens Mo 1 perssstent efe sup



Fig 278 Persotent Joft supercor <ena cava 1 a pauent with congenital heart disease The
abnormal vessel 1s scen 13 a fant shadow i the superior medhasunum on the Jefc side (arrows)
The lelt supcnior vena ¢wa nters the cotonary sinus

Fig 274 Abnormal dramige of pulmnnary yems into the posistent Jeft superiar vemy cava
The Yrontal vocntgenogram shows the typical  figurc of 8 configuraten The left superior
‘eMa cava semves as A collectig vessel for the pulmoniry sens Both venae cavac arc, enTiffged
and showed pulsauon on Burroscopy There 1s parked pulmonary Wypenasculnity

the merersed pulmonary blond fow B




Supe or Vena Cava Colfect ng Ve o

Left Vent cle

Rght Av cle

Fig 275 Diagram showing the charactenistic
deformity of the medrstinum in abnormal pul
montry verous return Ths deformuty s
been described as figurc of 8 formation  me
diastinal moustache  or cottage loaf shape
From Legh et al Venous ancurysms of the
mediasunum Radiology 63 696 1954

vena cava as this malformation may cruse
changes in the configuration of the medr
astunum which are highly charactenstic
and require attention i the differential
diagnosis of mediastinal masses In thrs
anomaly the persistent left supertor vena
cava functions as a collecting vessel for the
puimon1ry vemns

On radiologic  exanunagon the
tended remn my be found to pulsate and
buige into the left upper lung field The
vessc] usually drns into the normally de
sveloped superior vena cara which s also
dilated protruding distunctly wnto the right
upper thorax This bilateral venous bulge
above the cardiac shadow 1s commonly re
ferred to as the figme of eight formation
medisund moustache  or cottage loaf
shape In the absence of pulmonary stenosis
hvpertascularity of the lungs reflects the
mncreased blood flow through the lesser
arculation In some snstances the venous
bulge may be more pronounced on either
side resulting n an asymmetric enlarge
ment of the medrastinum

Hy poplasta or Aplasia of Inferior Tena
Cava with Azgos Dratnage In rare in
stances congemital underdevclopment or ab
sence of the inferior vena cava will result
n a compensatory orverdeselopment of the
azygos System Under these circumstances

drs
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the blood from the lower part of the body
15 channeled to the supertor vena cava
tirough 2 diated azygos or hemsazygos
venous system  Though this senous ab-
normahty may ewst 15 an 1solated mat
formation 1t 1s most commonly detected
with other cirdiac malformatons espe
aally cor biloculare

The arch of the azygos vemn appears as
2 rounded density 1t the supertor meduasts
num which may be mistaken for 2 meduasts
nal mass Carelnl radrologic studies will
permit a complete tracing of the entire
vessel which may imuate the shadow of
an abnornnlly pliced aorta Though this
sascular abnormality may be suspected on
comvenuonal roentgen procedures angtog
raphy 1s required for exact demonstration
of this vessel

Isolated Aneurysmal Dilatation of the
Superior Fena Cara An unusual case of
solated enlargement of the supcrior vena
cava and a smaller portion of the azygos
vemn and internal mamnrary vein has been
descrtbed by Leigh and his associates In
this instance the superior vena cava ap
parently on a deselopmental basts was

Fig 276 Angiocardiogram in a patient 1 ith
total abnormal pulmonary venous return The
contrast medtum 1 the superior yena cava 15
markedly d luted by the non-opaafied blood
of the Systemic and pulmomary crculanon
From Lewgh et al \enous ancurysms of the
med asunum  Radeologs 63 696 194
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Fg 277 Aplvia of mferor vena
v ith angos dramige The azygos
sustem 1n 2 case of dextrocard 2 with
complex cardia¢ malforman b The
Uliod vessel 15 the main ven ws chan
nel from the 1ower part of the trunk
to the heart 1t 15 clearly sible n the
mediastnum  (arron s)
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Fiy 278 Congemital ancurysmal dila
tauon of superior vena cna Note the
marked caliber clnges of the dilited
verr an roentgenograms tiken an iospua
tron aid expurauon  Ihe comrast me
dnmm dlearly outhines the dilited vesel
From Letgh ef al Venous ancurysms of
the mechintmum  Radiology 63 696 1954
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Fig 29 The appeatance of the normal arygos vein tm supine and erect position (arrows)
In the erect powtion the biood vessel 15 nearly collipsed but 1t 1s clearly visible i the supine
Josition as n atmond shiped density These chinges 1 caliber differentiate the ve from an
enlirged lymph node The mass o the lete superior medintmum consists of enluged tuber

culus lmph nodes

found to be hugely cnlarged On surgical
exploration there were many smnll grape
Iike projections along s anterolateral sur
face

On radiologic exammton the dilated
blood vessel showed pulsations of very widc
amplitude There were also considerable
changes 10 the shape of the dilated vem
n roentgeniograms taken on deep mspira
tton nd expiration as well as on changes
m body posttion The dilated blood vessel
could be rewdily demonstrited on contrast
visuahization of the superior vena cva

Acquired Dilatation of the Supertor
Vena Cava and Its Tributavies \cquired
dilatation of the superior vena ey ind ats
tril utaries may be found 1n the presence
of elevated venous presstre and increased
blood flow Only the more smportint clint
<al entities associated with these pathologic
changes shall be described here

Venous Dilatation in Fleart Disease Dil
atation of the large vuns of the medias
num may be noted m congestine heart fail

ure  constrictne pertcarditss  pereardal
effuston tnd tricusprd insufficency Radio
logacally cnlargement of the venows system
will manifest asself m wideming of the
supertor mediasunum  This observatton 15
usually of hutle dingnostic significance 1
those paticnts with congestnve lieart farlure
m whom such features as duaphragmauc
cdevanon soft tissue cdema and pleural
flmd collcction will often broiden the
mediastin ] shadow

From the radiologic standpornt changes
1n the caliber of the 473vgos vein as 1t arches
over the night man bronchus e often
more uscful i the recognition of venous
engorgement Normatly the angos vem
rests in the angle between the trichen and
nghe mun bronchus The cross section of
tlus vessel 1n the anteropostertor projec
uon s rounded ovaid or almond  shaped
It 15 noteworthy that the diameter of this
blood vessel may chauge apprecnbly 1n
the Valsalvt or Mueller expermments

Variations in the drameter of the azygos
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pressure 1n the crect position wilf be re
flected m parual collapse of this blood
vessel These physiologie changes m 1he
drameter of the azygos vemn may aid con
siderably 1 s differenniation from an
enlarged lymph node or small fumor
Under normal conditions the diameter of
the azygos ven 1n upright chest roent
genograms yarely measures more than 6
mm an diameter In patients with clevated

Tig 280 Rotatton and displacement of the
medizsinum to the left side reveals 1 large
segment of a normal azygos arch (tomogrim)
The blood vessel 15 indicated by arrows

vemn may also be affected by changes m
position and respiration: The Jower venous

Frg 282 Obstruction of the lefc mnommnate
ven i a patient with a saccular aneurysm of
the moominae artery The Jeft mpomnate
vew does not Al with contrast medmm D
merous collateral vemns émpty into the supenior
ven cava which 1 displaced 1o the nght side

r ~————

venous pressure the caliber of this vessel
may considerably exceed s salue
(Fleischner and Udis)

Qubstruction of the Superior Tena Cara
and [ts Tributaries Obstruction of the su
perior vena cava and 1t (ributtries has
been observed 1n a large vanety of cinteal
entities Most often the obstruction will
be found to be due to neoplastc duseani

1118 2n!

Fig 291 Anygos vem diluation m congestive MUV ‘{‘I";":iﬁa'l‘l’:’ !'l']‘:’:r‘:l’)“::' pata
heatt Lailure he dilaed anygos 1en (arraws)  Jocabzed p !lf b o e o
15 scen as 2 round denssty 1n the superior meds  ton Depending upo
asynum

srucyon an extensne colfateral creuld
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tion 1 the mediasunum and thorax wll
develop 1 whech the azygos system  the
mternal mammary vemns the vertebral
plexus and lateral thoracie vems particr
pate

On radiologic examination the superior
mediasumum 15 found to be markedhy
widened by the dilated collateral channels
and the vetns proximal to the are of ob-
strucion  Usually however the underly
myg cause of obstruction such as tumor or
aneurysm are the predonunant rdlogic
features I the obstruction 15 below the
entrance of the azygos ven this vessel may
devite blood flow to the infertor vena
cava with liele dilatanon of the other
venous structures of the medusunum

Obstruction of the Inferior 1ena Cara
and Portal Temn $ystem As the result of
obstruction of the inferior vena cava or of

AZYGOS VEIN

INTERNAL MAMMARY

LATERAL THORACIC
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the portal vein and s branches an ex
tensne collateral venous arculanon may
develop i the mediastnum Though the
development of esophageal varicosities s
well recognized 1t 1s less commonly em
phasized that other senous channels of the
medsttnum may dilate to such an extent
that they may sunulate the appearance of
mediastnal masses Dilatavon of the azy
gos and hermazygos system 1 pitients with
portal vern hypertenston or splenic vein
thrombosts has been observed which was
sufficiently pronounced to pose a problem
1n radjologic differenttal diagnosts of med:
astinal tumors

In obstrucuon of the mferior vena cava
distinet ddlatation of the azygos vein may
become visible on radiologic exanunation
This may be parucularly pronounced n
the presence of clevated venous pressure

VERTEBRAL VEIN PLEXUS

ACCESSORY
HEMIAZYGOS VEMN

HEMIAZYSOS VEIN

INFERIOR VENA CAVA

Fy, 283 Schematic d agram of the venous arculstion collteral to the wena cava system



Fig 28% Dilated hemiangos system i a
pitent with portal hypertenson The dilated
veins are visnahzed belund the betrt shadow
From Leigh et al Radiology 63 696 1944

Fig 285 Medrasunl rvares wn 2 29y
The vens are visible as brlateral 1 bulate
veals complete obstruction of the b
angle greatly dilated and tortuous sl
tem From Molnar et al Splenrc sei

e ol
4 masses 1 the med astnu
backflm of the tontiast med
e esop hngeal ven and angos »s
19,8

ense o Witk
hort gasinc yvem sato the
o thrombosis Ftad ology 70 631
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madent to cirdrac decompensation Shu
ford and Weens described a case m which
1 hugely dilited azygos arch formed A dis-
tinct superior medistmal mass measuring
ns much as $ om an dimeier The en
gorged 1zyg0s van shrnk repeatedly with
the relick of congestne heart falure
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i ot

¥ig 28 Difatation of angos vem
a patent with inferior ‘ema cna ol
sunetion and congestne hewt fature
The arypos arch forms a rounded mass
i the superior mediastnum  (arros)
Wah rehef of compestne falure the
angos ven 1 0y longer swible in the
upright posuon  From Shuford W H
and Weets H 5 Ang»w vew dilatstion
simulttng, medusml twmor fm g
Roentyenol 80225 1958
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EXTRAMEDULLARY HEMATOPOIESIS

E\TRAMEDULL.»\R\ hematopotests 1s
a condition 1n which bLlood s formed
areas outside the bone marrow (Letero
toprta of the bone marrow nnelord meta
plasia) This conduson 15 normal n em
bryomic hfe but 15 presumed to be ab
normal following birth Tumors of blood
formung tissue may occur 10 adule Ife nd
at times these arc seen n the mediastnum
At least (wo other terms have been wed
n descrtbing these tumars of hematopoietic
tssue~—hemocytoblastoina and enthroblas
toma

In gencral the microscopie picture m

bl

Y ik

normal or hyperphustic bone marrow sm
mature forms of both the red and white
series of blond cells as well 15 megahano
cytes are scateered thraugh a meslt work
of fatty nissne

In fetal Life hematoporesis 1y normatly
carmed on 1 many organs and tissues 1n
cluding the Iner spleen pancreas thvnus
Iymph nodes adrenls kidnev and thyrord
At birth or soon thereafter howcver 1lus
extramedullary actty generally ceases
amd the marrow takes over the enure re
sponsibility for blood formation Under
the sumulus of excessnve demand for blood
efl producnon these extramedullary sies
may resume ther embryonic capactty
Brannan points out that extrimedullry
hematopotesss 15 farrly common in certain
anemias of infincy and childhowd  and
large tumor like growths of hematoporcsic
ussue may occur prrtictlarly 1n the hiluses
of the hdneys  he states that this 1s to
be regardcd as a compensatory reaction
10 I y hypertropk

|
of a hidnev)
In adults also this conduion exists at
times Blaisdell states  the occurrence of
2

Byl

extramedullary blood formaton 1s to be
regarded as a purely compensatory mecha
nism o many cases in which as the result
of destruction dysfunction or excessive re
qurements the bone marrow 15 unible to
meet the demands imposed on 1t It 15
found in association with many drseases
among them widespread bone discase (par
ticularly micloscleross and cancer) ane
meas lead posoning  chronic nephnus
hemochromotows and vartous infections
Aost of the ume the lesians are small and
widely seattered 1n such areas as the retro
pentoneal space liver spleen lymph nodes
Ldney  pleurn falx cerebri and others
Brannan obscrves that the specal sites of
predilecton 1 the adult for extramedul
lary blood production have been ery much
the same av i the young

Occasionally one or nore telatvely large
collections of extramedullary hematopoy
euc ussues are seen ant the mediistinum
Saleeby reported 2 case wheren normal
marrow w1 found m bilateral symmetrical
nodules which were adherent to the fifth
rtbs near tfeur vertebral attachments each
of these masses measured 25 cm 1 i
ameter and although attached to the ribs
had no conncction with the marrow ¢
ties these fewons had a charactersnic red
dish color and resembled a blood clot
Warren reported a case having a wide
spread tumor extending through the retro-
peritoncal spice mediasunum  and else
where and mioling many lymph nodes
Covey reported the case of an mfant who
died and who at postmortein examination
had a 6 cm mass i the medastinum which
was attached to the pleura and mtimatcl
connected with the kilum of the 16T Tan-
Iustofogicalh tius cumor
pure erychroblastic actity
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Fig 297 Extramedullary hemtoposests i a 45 year old Spamish Amencin male  ath - ac
quired hemolytic anema e unknown Examination of the chest m  views (A B C and D)
reveals Iobulated masses in the lower medmastinum  Thoracotomy disclo ed that these Ies ms
were attached to the pleury Histologic examination resealed a typical picture «f extran edul
lary hematopoiesis Courtesy of Ravmond R Lamer MDD  Demver Colordo
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sonal communicitton with Brannan de
smbnd a kidney sired mass of bone mar
row tissue 1 the thorax of a man who died
of hemoltic prundice (hercdian sphero
cytons)

Ak Upmrk reported a case m which
there were large bilateral paramvertebral
mavses at the mid dorsal kvel which lay
under the parictal pleura in the medist
nunt agamst the vertebral bodies  rans
serse processes and the adpacent ribs these
reddash masses of hiematopmetie tissue had
no connectton with the marrow of the
serchra chmcal and radiologic findings
made the diagnoss possible m thrs ense
four vears prior 1o postmortem exwmima
tion Dawson reported some  nodular
growths m the parwertebral region of the
meditstnum 1n a woman who had long
standing acholuric jaundice with severe
aneria Hartfall and Stewart s patient wath
acholunic jaundice and anema had b
Iateral remuform misses in the parerte
bral 1egions—on the ripht these extended
from the sventh 1o the mnth dorsl ver
tebra and on the Iefe opposite the crghth
and nmth these had no connccton wath
the marrow of the vertebral bodies

Ask Upmark speculating, on the possible
onigins of these masses 1n the mediastinum
suggested the following (1) The matnc
may be dernved from patches of hem wopor
etic tissue i the paravertebral regions
() It mav be derned from sumelar ussue
n the plewra (3) It may be from ivmph
nodes (4) It may be derrved from brinches
of the intcrcostal nerves

In adult cuses of extramedullany hemato
Powss ancma his been a predomunant
<bmveal fmdang as 1t has been 1 mfants

Radiologically at would scem that the
findings 1 this entity are furly chiractcr
stc af they can be based on the gross
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pathologic descriptions of all - reported
c1ses of tumor like masses of extramedul
lary hematopotetic tsue - the mediast
num and on the radiologic findings 1n at
kast two of these One would expect to
sce umliteral o1 bilaterd masses of van
able sizes with smooth or lobulated bor
ders lymg m the posterior mediistinum
against. the vertebral bodies and adyecnt
nbs and confined wathmn the hmts of the
panctal pleurt but bulging ¢ laterilly
These masses m1v be at any el There
are no reports of calaum deposits within
them

Exiramedulluy - homatoporests  should
certainly be considered in amy differenual
ciagnosis when the radiologic picture fits
the abore descrptions parucularly 1f there
15 Jaundice or anemit
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MISCELLANEOUS LESIONS

THERE IS A muscellaneous group of en
nties that occur very infrequently in the
medistunem  Each of these deserves men
ton but 1re not of sufficient mmportince o
warrant separiee chaprers They mclude
plasmacytomas  amyloidosts  glomus  tu
mors echinococeus {parasiic) cysts pseit
docysts of the pincreas myvomas and
xanthomas A short discussion follows on
each of these

PLASMACYTOMAS
Plasmreytomas (plusma cell tumots) are

tissue tumors The extra osseous ones are
seen mast frequently n the upper arr pas
sages amd oral cavity but the occastonal
cwe has been described n the mediast:
num  stomach ntestine  thyroid gland
kidney ovary spermatic cord and shin
(Ghildress and Adie)

Grossly plasmacytomas are solt to mod
erately firm n consistency nd vary from
grayish whate to grayish red 1n color Stour
quoting Oppikofer Jisted the following six
categorses into which true plasma celt
tuntors might be divided (1) plasma cell

1

solitary lesions ¢ 1 of large L

1 (2) benign localized plasima

of plasma cells arranged 1 plisades and
supported by a reticular stroma of conne¢
tive tissue Most of them are found within
bone but occasionaflv thev occur as soft

Fig 288 Phsmacsytoma i a 47 year ald male Exa

rererled a2 7 em Brm zounded tumor which
The mass was removed but recurred 9 years

Plasma-cell tumors of the meduastinum and Jung J
W G and Adte G C Recurrent plasmacytoma o

480 1955
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z)mma (3) mahgnant sohary tumor (1)
malignant tumor with gencralizition 1
metastases  (3) plasma cell myelomr and
(6) plasma cell Jeukenua He pornted out

mtnation of the chest discloses 2 mass the

loration
matn stem bronchus Surgical exp
o o o o o o Il";ll‘:dhlhc space formed by the arch of the aorta

Jater From Childress W G and ddic [ A

T}oracre Surg 19794 1850 and Chlldr:‘ss
f the meduasunam J Thoaac Swrg "0
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the difficulty of recogmazing winch one of
the six categopes an indiadual lesion
mght be i when 1t first appears

Regional lymph nodes often become 1n
sohed secondanty In a study of 10t cases
of plasma cell tamors of the upper arr
passages and oral cavity Stout found no
metastases 11 54 cervical nodes 1n 24 and
other nodes n 4 It 15 not unlikely that
the mediastinal nodes 1re more often 1n
solved than generally recogruzed

The relatonshuip between soft  tissue
plasma cell tumars and plasma cell my
eloma 15 not clearly understood Stout con
cludes that 1t 15 impossible to know
whether the bone Jestons are manifestanons
of multiple primary sites of myoliement
or whether they represent true metastases
from the soft tssue lesions

Raduwlogically, the few reported plasia
cell tumors sn the medrastnum have had
no characterssc findings Those that have
been described hame been well arcum
scribed masses with smooth or lobulated
borders All or most of these appear to be
primary tumors in the mediastinum  and
mot metastatic lesions tn lymph nodes from
some other primary site

At least one of the reported cases hid
an assocrated destractive lesion 1n 2 femur
which was diagnosed as a localzed my
cloma On s bass 1t 1s suggested that
when myeloma 1s diagnosed a chest ex
ammation always be made for the powm
bility of mediastinal tumefactions
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AMYLOIDOSIS

Amyloidosts 15 2 disease of unknown
etiola,y 1 which there 1 deposited m
tissues 2 waxhke homogeneous matenal
rarely such masses are found 1n the medi
asttnum It 1s probably a degenerative proc
ess but 1n some instances there 15 evidence
that 1t may be infiltratnve

Schimdt et al have classified amyloid
disease as follows

1 Primary amnloidosis a rare form n
which there 15 no obsious pre existing dis
ease (s type has 2 forms—systemic tnd
tumor forming

2 Secondary amjyloidosis accompanying
such enuties as infections  ({tuberculosis
empyema  bronchiectasis  pulmonary ab
scess and others) tumors (carcinoma
Yymphoma leukema and n partclar
muluple myeloma) and muscellancous con
dions such as vhenmatond arthritis dia
betes therma! burny and arrhosis of the
Iiver

Primary amsloidosis tnvohves chiefis the
ussues of mesodermal anga Localized 1n
filtrations are prone to occur i the heart
shin larynx  trachca  mediastmum  and
bronchs (Schmide et ¢/} Cardiac tnvohe
ment s the canse of death m one half of
the cases (Dahlin) Secondary amyloidosts
molies chiefly the Iner splcen kidneys
and adrenals Both the primary and sec
ondary types occasionally mnolve the
lymph nodes Medmasunal 1nvolsement
may result cither from this lymph node
imasion or through infiltration of the

connectine tssucs

when the 1
myolied 10 amyloidosis there may be gen
eralized widenmng resulung from diffuse m
volvement of the connective tissues or of
the lymph nodes or there may be tume
faction resulung from a locabized involve

ment
Schmudt et al have reported one proven
case in whch the localized medsastnal amy
loid mass contained calcium and another
umvertfied case in which the mass com
pressed the lower esophagus Mediastinal
ment 15 usually panied by




38 THE MEDI\STINUM

sulmon iy involvement which may ppear
s diffuse linear mfiltrates pncumomic con
ohidation mmohing one or more lobes
r ihir adenopathy
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GLOMUS TUMORS

Glomus bodies are structures normally
ound 1 the body 1nd are principaily lo
ated in the extrennties in such rens as
he palmar and plantar aspects of the hands
nd fect and beneath the nails of the fin
ers and toes they are found (o 1 lesser
xtent m other parts of the body Ocer
onally s 1 result of hyperplisit of their
lements they cnlarge to become tumors

- TR,

Fig 289 Glomus tumor of the medizstinum
xamunation discloses a posterior mediastn
1ew) lying to the left of the eight
Jlomus tumor of the mediastipum

al mass (not visible here an the Teprod

mnth and e
J Tlor cic Surg 28 117 1949

Although tns usually happens n the ex
tremties 2t least 1 case has been described
which arose 1 the posterior mediastinum
(Brindley)

The normal glomus consists of an af
ferent artenole an anastamotic vessel col
lecting veins non medullated nerves and a
reticulrr supporting structure These bod
1ey e thought to anl mn the regnlation of
heat and an the control of blood pressure
In about half the cises where hyperplasa
has developed trauma has seemed to play
1 part

Brindley s pattent was 2 29 year old fe
male whose chief complaint was that of
pun m the right lower chest of 9 years
duration The past hustory revealed that a
tumor of 1 cm diameter and purple in
color had been removed from the right
groin 2 years crcher There were 4 simlar
masses i the right Joncr extremuty these
werc rounded clovated tender and purple
m color Laboratory data were negaine
Radwlogic (ximinaton of the chest re-
vealed a mass 1n the left posterior mediasty
num at the level of the eighth nmth and
tenth dorsal vertebrie Surgicd exploration

bed in the text [le chest
The case 15 describx e et

nth dorsal vertebrac From Brindley GV
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disclostd 1 5 em lesion attached to the
eighth ntercostal nerve Shortly after the
remos 11 of this tumor the 4 tumors of the
right lower extremuty were also removed
Ahcroscopic exannnation of the mediastinal
mass and of those removed from the right
Jeg were adenucal and were reported as
glomus tumars by the pithologist
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ECHINOCOCCUS CYSTS

Echinococcus (parasitic) €ysts ocour very
rarely in the mediastinam  although thes
are relatnely common 1 the Jungy and
pleural space of patients aflicted with
hydaud disease Heuer and Andrus cite 8
crses where the mediastinum was mvolved
Seven of these had hour glass lesions mvol
g the spnal canal and adjacene para
verttbral space The other also had an
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hour glass Jesion conssung of a large cyst
i the anterior mediasunum which con
nected by a stalk to a smaller cvst an the
adjicent anterior thoracic wall
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PSEUDOCYST OF THE PANCREAS

Edhin s reported a case of pseudocyst
of the panceas which extended upward
from the aldlomen into the mediastunum
through the esophrgeal hiatus The psew
docyst was associated with chromic injlam
mauen and multiple itraabdominal pseu
ducysts of the pancreas

The patient was a 60 vear old male ad
mutied to the hosprtal with chinieal find
1ngs of heart failure long standing chronic
pancreattis and diabctes Radrologic stud
1y disclosed a large mass i the Jower meds
astinum belund the beare whtch browlened
the medisunal borders both to the left

FIg 200 Pscudocyst of the pancreas projecng, mto the mednsunum  The case o deseribed
M the text A heavily penetrated chest Toemigenogram i clowes a fusslorm shaped tetrocardiee

Mass i the medistinum From kdhin P Meditstnal p

ology 1796 1951

of the pancrers Gattroenter
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and to the night there was also a moderate
amount of flurd in the left pleural space
and lefe ventricular hypertrophy

The patent died during his hospital
admussion and necroscopy disclosed a 15
by 30 by 10 cm ¢ystic mass 1n the postertor
medisunum  lying between the panetal
pertcardium and the esophagus and aorta
Supertorly the mass extended to the tra
cheal bifurcatton and ws attached to the
left mamn stem bronchus Inferiorly 1t en
tended imto the abdonunal cavity through
the esophagen! luttus prssing through the
lesser peritoneal sic to the supertor border
of the pancreas The cyst wall measured
05 em 1n thickness and ats intng was
smooth and glistening The pancreas had
many other ibdominal eovsts assaciated
with 1t
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XANTHOMAS

Nanthom 15 a confusing term since 1t
15 used to describe both neoplastic and
non neoplastic processes Fhe non nco-
phistc lesions are accumulations of lipoid
laden macrophages whereas the truly neo
plastic xanthomas represent changes m fi
brom1s or other connective tissue tumors

The few reported cases of neaplistic
xanthomas 1n the mediasunum huve been
well encapsulated Iesions of varsable sizc
ansmg 1 the costorvertebral groove pos
teriorly On rwdiologic exanunation  they

cae report and discussion Gy y
17 96 1951
Poppel M H
Pancreatic  Disease
Fublisher [951

MYXOMAS

AMyxomas are tumors of the fibroblast
showing a marked secretion of mucord
terial  1hose of medistunal ongin which
have been reported have been large n size
and varable in position They tend to be
well encapsulated One of those m the
anterior mediastinum was dambbell mn type
with 2 salt tsswe component presening in
the anterior chest wall as a small palpable
mass near the right nipple

Manifestations of
Thomas

Roentgen
Springficld

tend to le encapsulated neurogenic
lesions with the exception that there 1s
very litle if any tendency for them to
erode or destroy bone or to encroach upon
the spinal canal

REFERENCES

Hever G ] and Andrns %) DeW  The sur
gery of mediastinal tumors Am 1 Surg
50 143 1940

Plullips E W
new growths J T/oracie Surg 774 1937

Schlumberger H G Tumors of the Med asth
nurs Atlas of Tumor Fathology Section V—
Fascrcle 18 Washungton D C Srmed Forees
Institate of Pathology 1901

Intrathoracic xanthomatous



INDEX

Ahscess causee 34 enology 194 19
defimtion 34 gastromtestmal fistala i 200
general characteristics 34 mieouc 196
prearertebral 173 of aortic smuses 207
radiologue charactersstics 31 of arch 206 )
Adenoma of parathyrind 116 of asiendung sora 203
of thieerd 110 of descending aorta 208

pulsaton 197
1expirators fstula i 200
rupture of TW0
wphilwe 19
taumatic 1

atherowderosie 187 190

caluficanon 190

Air i abscess 34
1 bronchogente eyst 139
i duplication of the alymentats trace 141
n epiphrenic duertieulum 151
i esophageal heatus hernta 159 161
in foramen of Morgignt hernix 164
0 megaesophagus 193
m neurentenc st 100

comctatim 182
angiography and Jorio_raphy s 186

in pharsngeat dnernarlum M8 cangenstal anomalics 177
i reratoma §% i medin degeneration 209
1n tracheal tomor 146 diameter Dotter and Stemberg method 189
Almentary tract esophagus 147 Rreusfuch methad 18
1n duplicauon 140 dissecang sneurssm 208
n neurenteric cyst 160 ngiacardiography 200
ongin 136 dnerticulum 218
Amjlowdosis generat characterssties 237 double 2orte arch 177
saiiologic characteristics 237 elongation and dilatation general charicrenistics
Anatom of fymph nodes 16
of mediastinum, § radioln,ic characiertsucs 189
of thoracic duct 63 false aneurssm 193
\neurvsm of aortz 194 hypertension 187
of brachiocephalac arteries 208 wnfectious diseases 187
of ductus arteriosus 219 unking 190
of mnominate artery 208 leaons of 157
of pulmonary artery 217 pathologic changes classification 187
Angincardiography, ir blood vasculzr tumors 64 post stenotic dilatatton 18%
wn discecung ancurysm 209 nht dorue arch 177
n ductus arteriosus 218 With Ieft higamentunt a1tenonm 179
in fibrous tiseue tumors 56 semle ectasia 190
mgeuter 111 wphilis 187
1a mesotheliom 13 Aortic arch double 177
n neurogenic tumor 94 ancurysm of 206
in pencardial nfmmatory st and dwsertica  Aorire body pariganghom in 50
lum, 126 paraganghiome cells in 88
in teratoma 47 «umes of 40
in thimoma and thymuc st 108 Aortic cusps anomahes 1n cotrctation 182
n thyrod lesion 14 tortic insufficency 187
Angima 60 Aortic mnus ancurvsm  ruptuse into pulmonary
Angioarcoma 60 arters 203
dorta 177 Aortic stenosis 189
ancurysm 194 \ortography tn ductus artenosus 218
angiocardiography wn 201 In coarctation 182
artenosclerotic 19% Arterics brachiocephalic 194 208
hone etosion 200 ancurysm of 208
alaficanon te7 huckting 194
congemeal 195 elongation and ditatation 194
dissecting 208 Azpgos ven 227

21



212

Bacters 1 infectiom hmphadenc patt, 31
Bleod vascular tumor gener df characteristics 60
radiologee charactcrtstics G0
Bone eroson n duplication ¢f alimentary tract
1

m memngocele 97
n neurogenic tumor B7 91
Bone Mypertrophy nt blood sascular tumer (8 64
Bone  exophage:l pesforation 37
n teratoma 46 47
Bone tumor gencral charactertics 165
rahiologic charactenistics 165
Broncho,entc ¢yst development of 136
general characterssties 196
radrologic charactersstics 139
Buckling, of large vessels 194

Calaaum ey, shell tpe 72
0 amyloidosts 257
In aortic aneurysm 194 197
n aortic atheigscleross 186 190
1n Lone and cartilage tmor 170
m ductus artertosus 218 219
1 gouer 112 114
1 mesothelioma 130 132
1t neurogenic tumor 87 03
11 non mehgnant bmphadenopathy 71
n pericarchal inflimmators «vst and dnnerticn
lum 123
a1 phiebolitt i blood vascular tumor 60
i pulmonary aniens M7 218
m sihicovs 72
an teratoma 47
in thymoma 108
w thyrord lesion 112 114
in vertebral inflammacion 173 1,0
Cardinal vein 221
Crroud artery left common at norm thues 178
Crroud body puaganglionic cells in 8%
Carnlage tumor general charctenstics 16>
radiologic characterisuey 16,
Chemodecioms 90
Chortoncpithehioma 46
Chromaffinom 88
Chylothora 1n goiter 115
m hanph saxcular lesion 6%
in thyrord leston 15
Clhvce wmor 163
Caarctation of aorta 182
Contour lmes mediastinal 9
Coronary stnus 221
©vst and oyt like leston
bhronchogenic 136
chyfous 65
dermoid 43
duplication of alimentary tract 140
echinococas 239
enteric 140
enteroenous 140
exophageal 140
foregnt 140

THF MEDIASTINUV

gastrie 140

higroma 63

mdusron 140
Ymphangioma 65
Iymphatic 6,
Yymphogenous 63
menmgccle 87
mesothelal 1.0
neurenteric 100

of panereas 239

of penicundum 120 124
of thoracic duct 69

of thymus 108

of tnroid 110
pancretic prendocyst 239
paracsophageal 140
pericardsal celomic 120
perrcatdial mftammtory 124
pertcardiophrenc angle 120
simple 120

springwater 120
teratoma 44

thoracte duct 69

thymre 108

thyrord 110

Dermand 43
Diaphragin openings 109

phrente nene paralysis with aneafysm 19§
Diaphragmaiic herma  congenttal midl ne defect

costosternal 162
esophageal huatus 159
foramen of Bochdalet 159
foramen of Vorgagm 162
midline rupture 159
prastermal 162
Iastematomyeha and neusenteric ¢yat 100
Digestine traci See Almentany trict
Duversculun epiphrente 19
perscasdial celomic 120
{ encardial anflammatory 124
pharnged M7
putuon ¢f laner esophagus 119
pulwion of pharyns 147
supradiapheagmatic 140
thorace 100
traction 47
Zenker s 147
Ductus asteriovas 213 218
1t eurysm ot 219
catciem 1 218 219
opactfication of 218
patent 179
Datmbbelt tumor lipoma 49
mizoma 210
of bone and cartilage 16v
of peripheril nerve 86 91
teratemy 45
Duplication of the alimentary ract
of 136 140

develop nent



INDEN

general characterssties 140
radiologec charactersstics 141
Duphcanon transduiphragmatic type 100

Echmococts ¢yst 239
Edema presteenal i mphoma 77
Emphysema etiotogs 23
general charactenstics 24
i mediastmits $¢
w nech 3
 pertoretions 34
of baaertal orsgn 37
pathways of spread, 28
radiologic charactensies 32
readdang frum perforation 34
spontancous 30 31
¥prdermond 43
Epipericardr il £1t pid general charicterrstues 127
Tadiologic chatacteristics 127
Epiphreme diserticulum geveral chasacterssiics 149
Tadiologic (hatacterstics 131
Eryfhema nodosym hmplidenapatin m 72
Fuophageal hnatus hernts geveral <haaczensics
159

radologie characternstics 160
Froph igeal fesion 147
Esophagus anatomucal relaionsings 14
dalatation 153
epiphrentc disertcnlum 118
foreign bodses. esamnation for 37
Tuatus herma 159
st ibrous tisstze 1mors 56
an medidstiutis 31
n myasthenta gravn with thymoma 108
tphatic diawma e of 27
megevophagus 133
perforanan cavsiiy, emphisena 20 30 32
pharsnged dnernculum 147
pulvien dnerticatum of lower esophayes 149
pudsion dnrticidum of pharvos 147
Conor 15
vaneey 220
Leoker s dnemcitom 147
Fxtramedullare hematopoesis general charactens
e I3
1 1d0lop1¢ characteristies 233

Far i epipeniardial fat pad 127
b 49
pos ircoma 49
n omental herma b2
m teratom €6 A7
Fibrom gemertt char wtertes 53
radiologc characienisiics 56
Tibrorvooma genesal chaatensie B
radiolugic characteratcs 16
Fibrons wss te tumors 5%
Fistylr m abscess 1 37
m antue ancunism 200
tn bronchopenic cyst 139
w1 duplicanion of the alimentars hact MY
m peurenterse cvst 160

243

n teratoma 16
Foramen of Morgagne herma general chiracienss
tees M
radiologic charactersstics 164
Foreign bodt ut esophageal perforaion 37
w mediastimtrs 34 37
Fiacture i mediasinitis 33
Fungus mfection {ympladenopathy su 71

Ganghoneuroma  general eharactetssiics #7
radiologic characresistics 90

Gas formation tn merliastunum 87

Gastric quice 1 duplication of akmentiny trac

Germinal lisers mn teratoma 43
Glomms tner 138
Goiter general charactersstics 1o

racuwloge charactens ties §12
Gon idotropin 1 unne m charionepithehome +”
Canshat wounds 1 mediastosns 3t
Ginecomastsa an shovonepathelioma 17

Heats fat pad See Fpapincardid far prd
Hemangoendothetioma 60
Hemangiom
Hematoporests extramedullany 293
Homomediastinum cuology 39
general charactersstics 39
radiologic eharactenisurs 42
Memorshage medsastina) 3%
Herpa esophapeal bigtus 159
foramen of Morgagm To2
Hiatus hernsa 159
Hibernoma 49
Hour glass tumor Ser Durabbell uuner
Hodghins dimease genoral charteteassticy 74
radiologic characterssues 1
Hipesplasia ot parathyrord b

Infecuon hemomcdiastinune i 39
humpladenopats w71
Intertor sens aava Dapophstt o sploe wile
26308 dra nage 221
obstrustion 220
ITnflammation o dorsal vaitehna 7%
of mediastman 35
pathiays of spread ut medistiam $1
Innommate arins abrormalies 179

Larynx parabisis i ancurssm 199

Lewmyoma o csuphaguy 15%

Leukemia dssificaion 79
genera chariaenstics "y
histologe types
w hmphomi 74
es imohement 89
tymphadenopathy w 79
pleurat involement 80
pidmonary smiolement Ao
radislagac chiracterssiies KO
<plenic mobement 50

Leutoviniomy 4

L iganientum artenwum 139




<71 THE MEDIASTINUA

Lipoma general characterisucs 49 bacterial gas formation 1n 31
radiologse characterisucs 49 contour hines 9
Liposucomn gencral characteristics 49 3t See Cyst
rdiologic charactertstics 51 cmphysema See Emphysema
Iner in lenkermit 80 nflammation See Mediastmitrs
Tung atelectisis by wneurysm 198 Jmph nodes See Lymph nodes
m mediastimius 34 mddic § 12
mterstitial emphysema 30 30 posterior 6 13
Tymphatic dranage 24 radiologi. anatomy 8
Yymphadenopithy in bactenal nfection 71 subdisisions 3
m erythema nodosum 72 supertor 3 9
1 Tungus infection 71 tumor See Tumor
10 Hodghin s diserse 74 Mepaesophagus general charactensties 133
0 leukemea 79 Tadiologic characteristics 153
1 hmphoma 7% Meningacele general chasactersstics 97
10 metastases 82 radiologic characternsiies 97
n pneumocomiosis 72 Mesenchymomn general characiensucs 57

radiologic characterisiics 57
Mesothehal ¢yst 120
Mesothelioma general characteristics 129

radiologic charactetisties 130
Metastasis lymphadenopathy 1n &2
Metstisis to mediastinal lymph node general char

acteristics 82

radiologic chartcterntics #2
Metastasis to thoracic spue 163
Morgigmi hernua 162
Myasthenta gravis nd thymoma 108
Myxoma 210
Myelography an blood vascular tumor 64

10 meningocele

n neurenteric cyst 102

in teuragen(c tumor 92

10 sprne snffammateon 17>

1 spise tumer 172

1 sarcoidosis 72
n tuberculows 71
m vral wfections 71
medinstinal and cervical combined 77 80
non malignant 71
2yvmphangeits 1n thoraac duce ¢yst €0
Iymph node antenor mediastimat 19
anterior prmietil 16
classification of mediastnal nodes 16
duaphragmane 18
enlargement See Lymphadenopathy
i mediastimns 34
interlobar 23
nternal mammry 16
intrapulmonany 23
tobr 23
mednsunal 16
partracheal 21

perier icheal broncal 21 eck m redastimtss 54
posterior mediastinal 21 Neoplasm See Fumor
poserior parictal 17 Neurenteric canal of hosalevshs 100
prevasculir 19 Neurenteric cyst general charactenstics 100
pulmonary mats 22 radiologic charactersstics 100
tracheal bifurcation 22 Neurtlemmoma general characternstice 83
viscer ) wntrathoriae 19 1ologc charactetistics 90

Ivmphoma daswficaion 7% eutoblastoma general characters tics 87
general charactenstics 73 rdiolose charadteristice 90
Mstologic iypes 74 Neurof broma general characteristics 81
Ismphrdenopathy in 7 r1diologc chracterstics 90
osscous insoliement 78 ~Nenrofibromatass 84 92
plearal imsolsement 78 ‘with memngocele 97
pulmonary imolvement 78 with neurogenic tumor 97
radic I gie chracterstics 75 Neuragente Iestons 83

Lamphosarcoma 74 . Neuragenic sarconta 84
Lumph rascular lesion general chiractenstics 65
Osteomyelins of thorucic spine 173

radiologie characternuics 67 7
Outeop! ytosss of therac spme 176

Medmsumu, causes for 3 Pursganghom geneeal characierstics $9

defin ‘;‘“; of Ii’m“m s radtologic (lmuc(tr; ves 90

geperal chat Paraspinal abrcess 17

3

radiologte ¢l aractensties $1 paraepna fines 14 1

ypes 3¢ Pparathyrord gland development 117 -

Wuth emphy ema 3¢ | arathyroud lesion peneral characieristics
Mediasunum anatomy 3 rediologc charactériucs 118

anterior 5 1t



INDEX 45

Lara ertet sat al sces general characters s 13
rad olog c charac et s ¢s 1
Perfora v of esop ag 34
of arynx 34
of pharynx 34
of traches $4
levcardal celon ¢ s and d ertc lum ge eral
character s 1cs 1 0
rad olog ¢  aracter  ¢s 12°
Per cardal f tpal See Epp rcar al fatp d
Percardal B d mcelomccsta td er culum
10
n inflammatery gst antdsertc tim 12
nmesothet 0 1 130 13,
Perca dal mflammaory qst a d
general characterist cs 194
rad olog ¢ dl aracter s s 125
fe adatleson 120
Per card of 1 ren ¢ angle ¢ t 120
Percardts and nfamnaon ¢

I ert culum

ald ercu

Tm 194
Percardum nmedas n s 34

Vmesothel na 179
Tefte ler 1 pl a onofal ne 1y ra 140
Per 0 eun  nesot) el oma 120

Pharyngeal d erte tum ge eral cl aracterstcs
147

rad olog ¢ chatacter st ¢s 148

Iheod romocyto 3 general character s cs 83
rad alog ¢ charac er s ¢s 90

Ihlebo h 1o 1vac lar wmor €0

T legmo ofmefs um 34

11 ma cell t mor 3¢

Pla macyoma ge eral baate 30
rad olog ¢ ) aracte oy 23

Plera amelatnt 3%
wmesotelo 192

Ple ral flud o le 6) 11
bleod a a uno 64
n fil rous et nor 56
1 ogooer 1l
le \en a 80
ntmpl na 8
Tmpt a Trie on 69
 mesothel o a 150
nnew gt or 879

th o lleso 11
W oagnggo or 112

Inc nocon I {1adenopa 1

1 enoela m 28

Pneumoper o €im in foramen of Mog g her
a1

To ol en | rcton ™9

Pe dooa of aora 19

Pedocs ofjanrea 39

ofper arl n 14
Plo a aner I3
acem 17
al fa mof 218
[ et 1B
a7
@ ta

€0 gen almalfo ma on 13
d an eter 216
d latat on 214
elongat on and 114 a1 on 16
tutaton 217

1 tn onary veins ™1
at normal venous Irara ¢ 271
de clopment 2°1

lulsond er cul m of plannx 14
of lo ereophacu 14

Re culum celt sarcoma 4
Retropl anngeal jace ¢ la gement 34
R1 eroson mme ngocele 9
11 enrogen ¢ tn or 97
Rino h gecaose 18t
n coarc at on 184
nlaeat 186
R tupor 165
R p re of aort cane rsm 200
of blood \a cular ¢ mor 60
of Lronchagen ¢ ¢yst 139
of dup! cat on of the al mentary tract 141
of esophag s 31 37
of teratoraa 46 48
sarcodo I mplatc opah n
S hwa noma general cl aracter st cs &1
rad ologic characterist cs 90
Soloss of thorace p e 16

§ alaaal  tleod 2 la ¢ or €0 6}
men w0 ele J7
nne renercc 100
mnesroenc v
Spnetlorm 1 1jlca orolalne tar  act
i1
1 men ngo ele J
euene ¢ st 100
1e rogenc nor 99

Verteral faonat n 173

Sp ¢ nflammato  ge eral characters cs 1'%
rad ol g ¢ claracter teos 1o

S| cocomel 313
oept os 16

olos 16
nar 16
Sflee  ale kena 8)
4 maercs 1
Stal ond  nedat s 3
Ser m pesemalelema nlymphana 7

tmris
€ lcta anaren
Spco eaaan

1 e daa o

fe ao ale

te elop ent 21
Votacdane r nal 1latat
of 1 on ™3y
pess tent kft's pe

Ptaterra I8t

n

Teaaa w0



216 THE MEDIASTINUY

hemomediastinum w30 Tymphoma 73

10 mediwtinigs 34 Iymphosarconty 74
Sympathicoblastoma general characteristics 87 Iyraph sascular, 65

radiofogic charactenstics 90 mesenchymoma 57

mesothelioma 120
metastasis B2
myxoma 210
neunilemmoms 83
neuroblastoma 87
[ neurofibroma 81
radiolo,ic charactenstics 47 nenrehiomatons with memngocdle 97

Aaotont Quaracierisics newro,enie <tcoma 84
Thoracic duct anatoms 69 of bone 163
Thoraoe duct twst general charactemsiies 69 of artilage 163

of clavicle 163

Tear drop  confiquration of pencardial celomic
st 122
Teeth an teratoma 46 47
Teratoma definition 43
general charicterstes 46

radiologic charactenstics 70
Thymic cvst general charactenisaes 108 of esophagus 153
ridiologie characterstics 108 of paragangliome cetfs 83 83 90
Thamens geneva) charactengs 105 of peripheral nerves 83 90
radiologic charactenstics 108 of penipheral nervous system 83
o
[hymus devele pment of 103 of pencardiim 129
general chantenstes 103 "i“f"‘“““:r‘l‘ 29
radiologic charactentics 103 g 12
Trichea anatomical relationships 14 “( o lﬁl’r'
compression by anewnsm 198 "[ ’{”“‘ G
1 mediitims 34 of dermum 10% o
perforation causing emphyscma 29 32 o “z‘“:"“ 'i“': gangha 83 87 9
[racheal tumer pener) chiractenstics 143 "(" ‘h“" -
radiologic characterssiics 146 :‘ ::‘x ;’ ‘:(‘;:‘ age 163
Trauma abscessin 34 ehra 153 N
ermplsema i 29 renculum cell sarcoma 74
hemometiistnum m 3% P::“ﬁ:“f;";‘"l’] G“"
mediastntis n 34 [:h:ach)mn: Toma 89
Transdinphra,matic duerticulum 100 ¥ ocHo "
Thyrowd gland 110 plasmacytoma 236
5 Sthwanuoma 81
Thyroid lesion <lassification 110
sympathicablastoma 87
general characterstics 110
teratoma 43
radiologic charactenistics 112
thymoma 10,
Tuberculoss lymph wenopathy m 71 tvrond 116
of spine 174 \anthoma 210
Tumor angioma 60
tilcer peptic in duplication of alimentary tract 140
pep |

angrosarcoma 60
aortic body 90 Vascular ng 177
blood y 1sculir 60 Vein anygos 227
chemadectoma 90 eardinal 221
dermoud 13 coronaty sinus 221
epudermoid 43 esophageal 220
fibroma 53 portal 220
fibroswom 53 pulmanary 221

ganglioneurom 87 vena emva nfenor 221
glomus 238 ‘ena cava supenor 220

hemangioma 60 Vertebra nflammation 173
hemangtoendotheliomz 60 1n mediastimtis 3
Hodghan » dusease 74 osteomyehts 173
hygroma 6> ovteophytosis 176
Teuhernia 79 scolwosiy 176

Teukpsarcoma 7 comor 165
Viral infection lymphadenopathy sn 71

lipoma 49
liposarcoma 49 A on Rechlinghausen s disease 8% 92 97
Iymphangtoma 65 Nanthoma 240

Tymphangio endothelioma 63 _anthom .

Iymphangiosarcoma 65






