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(horacie skeleton.? The two types are usually not diffienlt to differentite
cxeept when a soft tissue tumor is extensive and fixed to the underlying
{ic-ues or a bone tumor is associated with extensive reaction in the overlying
it tissue. The tumors may be benign, primary malignant, or metastatie.
In addition, there are a large number of non-neoplastic conditions whi h '
‘ ay sunnlate chest wall tumors, cither elinically or roentuenologically. '

Tumors of the chest wall ean involve the soft tissues or th {

TUMORS OF THE THORACIC SKELETON :

Thongh less common than tumors of the soft tissues, tumors of the '
tharacie skeleton represent a more serious problem heeasise miost of them '
are malignant, In faet, the most common tumor of the thoracie skeletan = n
metastatic lesion, and sometimes it is the first sign of the pritnary neapliym
The primary tumors are most frequently in the lung, breast, or prostate.

Metastatie tumors usually cause pain but some are first diseovercd on ,
roentgenography of the chest.

Primary tumars of the thoracie skeleton may be benign (Table 1) or i
malignant (Table 2), the former being slightly more common. They can be
loosely grouped according to origin as eartilaginous and osteogenie or hemn-
topoictic and reticuloendothelial. Tumors of eartilaginous origin e !
donnmate, The most frequent benign: tomors are ostenchondromas, fibrons
| dysplasia (which is probably not a tive neoplasm but deserves to he I fed
I with them), cosinophilie granuloma, and hemangioma. The most freguent
l primary malignant tumors are myclomas and chondrosarcomis, Tumrs

are found most often in the ribs and least often in the sternvim but with ! '
cirpricing frequency in the seapuli. Benign tumors are cspecially rare in the
<termim, primary malignant tumors are unmsual in the thoraeie vertelr,

Prom the Departnient of Surgery, Ochsner Clinie, New Orleans, Touisima
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' Table 1. Bewmgn Thoracic Sheletal Twmars
{ CAILTILAGINOUSR AND OSTEOG) NIC NEMATOPMETIC AND. RETICULOFN e g,
t. pg———— - —— S e—— — = i o - > —
‘, Osteochondromna Fibrous dysplasin
! Ynchondroma Eosinophilie grannloma
| Chrondroblastoma Nonosteogenie liliroma
i Chondromyxoid fibroma Hemangioma
1 Bone island Lymphangiomn
*
y Ouleoma Ancurysmal bone eynt
+ Oateoid osteoma Bone eyat
Oateoblasinma + Lipomn
! Ginnt eell tumor Cholesteotoma
i Ganglion cyst Myxomna
. Xnnthomn
Table 2. AMalignant Thoracie Sketetal Tumors
?' CAUTILAGINOUS AND OSTEOQENIC HEPATOPOLETIC AND WETICULOESDO ik LIAL
[ - —— ————e  —— ———— —————tl —— e -
!
: Chondrosarcomna Myeloma
; Osteagenic sarcoina Hodgkin’s discase
$ 1" irosteal osteogenie sarcoma Retieulum eell sareoma
Malignant giant cell tumor Fiwing's tumor
Malignant giant cell tumor
¢ Fibrosarcoma
f Angiosarcomn
!! Liposareoma
|
I
'
i and metastatie tumors are uncommon in the seapula. The primary tumors
i of the thoracie skeleton are usually symptomatic when first dicovered;
more than 60 per cent of benign tumors and more than 85 per cent of
i malignant tumors are symptomatic.* The initial manifestation of henign
1 tumors of cartilaginous and osteogenic origin is five times more frequently
i a mass than it is pain, but when the tumors are of hematopoictic and
1 . v _* . . .
; reticuloendothelial origin pain is twice as common as the prosence of a
" mass, In primary malignant bone tumors of cartilaginous and asteogenie
! origin pain and mass are seen with almost equal frequency, but primary
4 malignant tumors of hematopoictie and reticuloendothehial origin are
i3 manifested almost exclusively by pain alone.?
e
£ Diagnosis
P‘ The disgnosis of thoracie skeletal tumors may be obvions from the
classie roentgenographie appearance but frequently it is difficult to make.
* Many factors must be considered.
i Ak asp Sex. Benign tmors are usually found mo young adalts,
: primary malignant tumors in middle-aged persons, and metastatic tunors
4 in the elderly.® Thoracic skeletal tumors have a predilection for male pa-
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et O-teochondiomas (or osteocartilaginous exostoses) are waaally s
in boys, enchondromas in women, osteoblastomas in sdoleseent boys, aol
Lone i<Jand tumors in women. Chondrosareomas are most common m e
and osteogenic sarcomas in adolescent boys. Fibrous dysplasia is seen i
iddle-aged men and women, ancurysmal bone cysts in boys, eosinophilic
oy in boys and girls, myelomacin men, and retionlum eell sareoms
| Hodglm's and Fwing's sarcoma in adoleseent boys anel gl
Qymrroms.  The cssential complaints of patients with thoracie skelets]
umors are pain and a mass. There is nothing typical about the |»_:|iu. It i
aenally in the region of the tumor but a vertehral or posterior rib tunor
may eanse intercostal neuralgin. Discomfort is often vagie and diffuse bt
cometimes severe, loealized, and assoeiated with point tenderness, Osteord
octeomi charaeteristieally produces nocturnal pain. A large tumor mny
exist but not be elinieally apparent because of its location deep beneath the
thick muceles under the seapula or intrathoracically. A pulsating tumor
dingnos e of metastasis from earcinoma of the thyroid or a by pernephiroma

The average duration of symptoms of primary malignant tumors 1
more than twiee that of benign lesions, and for cartilaginous and osteogeni !
tumors more than cight or nine times that of hematopoictic and retienln ' r
cnddothelinl tumors. Tn our expericnee? the average duration of symptonms of
penien tamors was more than one year, of primary malignat tumors a fow
vears, and of metastatic tumors only a few months. We had one patient
with a chondrosarcoma of the sternum with symptoms for fourteen years
before curative reseetion.

Martanant Tusor Ersewngre. The history or discovery of o 1
palignant tumor elsowhere may lead to recognition of the metastatio natnre
of the thomwie skeletal tumor. Unless, however, the paticnt his wltple
tumots, one should not assume that the tumor in the chest wallis mictastatie,
and further disgnostic procedures are indieated,

Rorxteesocrariy.  Roentgenography can be invaluable and some
times is disgnostie (bone island). Often, however, it is of only limited valae
and sometimes it is misleading.® Special views and tochniques with attenton
{0 bone detail are essential, Oblique films and planigrams are helpful. Intr
osscons phlebography may be informative.®

Orirr Lanoratory Procepures. Studies, such as blood count.
urinalysis, serum exleinm and phosphorus determinations, acid and afkaline
phosphatase determinations, and bone marrow examination, have linnted
dingnostie value, Radioaetive strontium, 85 is sometimes wseful in loealizine
fumors that cannot be visualized in routine radiographs.

Piorsy.  Theonly definitive diagnostic procedure is biopsy, and when-
cver feasible, this should be excisional. Interpretation of the trae histologe
appearance of a eartilaginous tumor in particular ean be extremely diffieult,
fhe difforence between a benign: eartilaginous tumor and a Jow gode
Chondra-arcoma is often slight.” Curettage may be necesary for vertebral
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frimnot which cannot be everad, Rarvely, needle hiopsy of an obviously
Z tebacdatie fummor is justified,
Prvionie Pxasinarions, The correet dingnosis may depend on eare-
Bl peviodie examimntions, heenuse what was originally thought to be a
“Fogn™ tumer of the thorcie skeleton ean prove in time to have been
mnhipnnt *

Treatment

Tunors of the tharaeie skeleton should be completely excised when

pocable This s reconmended even for metastatie tumors, when open

biopey e necescary, for it provides the quickest relief of symptoms. If a

primoey maslignant tumor s cnspeeted, the exeision should be wide. Wide

exeion of tumorsof the nibs means as mueh of the rib as possible beeause of

propensity forntramarrow' and periosteal’ gpread of these tumors, the rib

nhove and below, and the adjacent pleura and overlying museles. For

turnors i the lower partion of the sternum, all of the sternum except. the

b st be romoved, including the adjacent costal eartilages.

When the manubrium is involved, the medial heads of the elavicle should

| il e exered Parge defecrs in the thoraeie wall ean be bridged by Marlex,

facci It b stiats, or when low and lateral on the chest, by elevation of

the Lteral st himent of the diaphragm, Wide exeision of the elavicle means

theentie bone sl surromiding museles; sometimes it is necessary to reseet

the wlpncent nbs s well. Tor primary malignant tumors of the scapula

forcquarter smputation is mdicated for high grade malignant disease, and

for dow prade mnbipnant disence, en bloe exeision dividing the upper humerus

sud elavicle, preserving o functional arm.!-* Resection of vertebral neo-

plocmsis himited to thase involy ing the spinous and transverse proeesses and

pedicles Tumors of the body of the vertebra must be treated by curettage
followed by irradiation.

For synovial sarcoma at least regional lymph node exeision is also
desitable, beeause this tumor has a higher incidence of spread to the
Iy pliatios than any other carcamas of the ehest wall. In any part of the
che s wall loeal recurrent lesions should be exeised when feasible, as re-ex-
cision iy provide a cure.®

Ireadintion ean be an adjunct to surgical excision or it can be used in
the treatment of ohvious mefastatic disease, but in general it should not be
crnployed oo prinary treatinent for tumors of the thoracie skeleton unless
concent foroperation is refused or the tumor is surgically inaceessible. Some
tumors are highly  radiosensitive: retienlum cell sarcoma, myeloma,
Fwing's tumor, hemangioma, and cosinophilic granuloma. Endocrine ther-
apy snd ehemotherapy have a place in the management of metastatic
tumors, partieularly of the breast and prostate.

l'mgrmnis

The prognesis of benign tumors of the thoracie skelcton is good but
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Cqptilaginons tumors sometimes recur,® o fact which anderacon i
jportance of periodie examination of these pationts for a long fine. 1

pognosis of madignant fumors depends on the ty pe. 1L is extremely poor for
petastatic tumors and primary malignant tumors of hematopoictic nid
coticntoendothelial origin but relatively favorable for malignant tunor of
cartilaginous and osteogenic onging, particularly chondrosarcomas, Mot oof
hese patients are hopefully cured after radical surgieal excision* e
pio mosis is less favorable, however, for osteogenic sarcomas and synovil

SALCOTHIS,

SOFT TISSUE TUMORS

As in the thoraeie skeleton, tumors of the soft tissue of the choest iy
Le benign or malignant, primary or metastatic. Primary tumors of the
comatic soft tissues are more common and metastatic tumors are lo
common than those in the bones and cartilages.

Alihough neoplasms in this anatomic area are sometime histologically
undifferentiated, most of them have definite histogenesis. They may ari
from any of the tissue types in the chest wall: epithelial, fibrous, adipo o,
wie cular, vasenlar, reticuloendothelial, nerve, and undifferentiated e
(Table 3). Except for breast tumors and cutancous nevi, lipoma is the nio t }
comman benign and fibrosarcoma the most common malignant soft i
neoplasm found in the chest wall.? Metastatic tumors are most common!v
from the breast, stomach, uterus, and kidney. '

Main is an unusual symptom of tumors of the soft tissues, Tt uuadly o
the resalt of pressure on a nerve. The small, subeurancons nodule of o
leiomyoma or a glomus tumor (which is rare in the chest wall) nay
exrpsitely tender, however, The presenting complaint of patients with sot
tissue tumors of the chest wall is usually a painless mass but sometimes it 1
skin discoloration (nevi and hemangiomas) or discomfort on inoven ot of \
the shonlder givdle, The tumor, especially neurofibiomas, may be veeognize |
first by its intrathoracie projection on roentgenography of the chest, The ‘
mass can be of any size. It is usually superficial and moveable, but may be |
extensive and fixed to the bone or other deep tissues. Sometimes the tumor
ulecrates, becomes infected, and bleeds.

Diagnosis

As with tumors of the thoracie skeleton when the dingnosis is not
obivious, many factors should be considered:

Aar anp Sex.  Vascular tumors are usually scen in fernale infant s and
children, fibrosareamas and neurofibroma in youns adults, lipomas m
middleged women, but liposarcomas in men.

Crsrean Fearvnres,  Vascular tumors are soft, whereas filuois
trmons are fivme sand adipose and muscle tumors are of variable density. A

. PR
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Table 3. Soft Tissue Lumors of T hovacte Wall

WENIGN MALIGNANT
Iptheh il
Fopudermal Vernuen Squamons ecll earcinon
Keratosis Basal cell carcinoms
Nevus Melanoma
Cyst
Adnesal Ihreast tumors ~ Breast tunmors
Tamors of sehaceons, npoerine, Tumors of schaceous, apocrne,
wil ceerine glands and eeerine glands
Fibrous Fibroma Fibrosarcomn
Preomond Dermatofibrosarcoma protubering
Drermatofibroma
Ahpose Lapotin Liposarcomn
Hhibernoma Mulignant  libernoma
Musele Leiomyoma Leiomyosarcoma
Rhabdomyoma Rhahdomyosarcoma
Granular eell myoblastoma Malignant granular cell  myo-
blastomn
Vaeeular Henangioma Angiosareoma

Ly mphangioma
Clomus tumor

Kaposi's snreoma
Hemangoperieytoma
Lymphangiosarcoms
Lymphoma
Lymphosarcomn
Reticulum cell sareoma
Hodgkin's disease
Mycosis fungoides
Malignant neurilemmoma

Retieuloendothelal

Nenrilemmoma
Nearofibroma
Cianglion neuroma
Myxoma
Mewenechymoma

Peripheral nerve

Unebitle rentinted Myxosaieoma

Malignant mesenchymoma

tension ey<t muy even be hard. Fibrous tumors (ineluding nenrofibromas) do
aot teaneluminate light well whereas most of the others do. If the tumor I8
intrathoracie or beneath the muscles, it may not be palpable. With musele
contraction, submucosal tumors become more difficult to feel and intra-
mnsenlar tumors hievome less mobile.

Pon STGENOGIATPHY, Roentgenography is of limited usefulness in the
dingnosic of goft fisne tumors compared with skeletal tnmors. Iutrathoracie
cxtonsion, soft tie-ue swelling, bone crosion, or ealeification may, however,
be demonstrated in roentgenograms.

Ornen Lanorarory Procepunes.  These are primarily indicated to
rule out conditions other than «oft tissue tumors. As with skeletal tumors,
the dingnosis is best c<tablished by excisional biopsy. For extensive tumors,
peedle biopsy may be nsed. '

Prigopte  FXAMINATIONS, Perindic  examinations are important,

eepecially if the patient has multiple benign lesions, for malignant trans-
formation may oceur in some (neurofibromas).
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1t is wise to exeise all large or growing benign tumors. A cavermn ~‘
Jenpngioma in nfants should l'?- observed, however, beeaase even II---. n' '
itinlly this tumor enlarges, in time .-qmm:uupun mvolution usually ocen o
Malignant xoft tissue tumors require wide excision unless they are abuvin o
pltiple s is frequently the ease with Kuaposi's sareoma andd lysnplionon
Wide excision of musele tumors means the .lrlllln,* mscle group b 1-n '.
(here mny be multicentrie tumors and there is a h"mh-m‘y iz up.n_uul n ;-m’
foerind planes, If the <kin is involved, it should be \\‘lfll'ly exetsed, Tl defe
can b elosed by split thickness skin graft or rotation of skin mu-le Ly
The adjncent thoracie skeleton should be resceted as well when the ~~H‘
(ieeue tumor is attached to the periosteum. The I'l'}.{m.lll\l Jymph nods
Jould bie exeised with vaseular malignant lesions and fibrosarcons byt
(his i less important for malignant tumors of adipose or musele ovigin. ,\fn
apparent solitary pulmonary metastatic lesion should not deter th.f-'m‘:"" '
from wide resection of a primary fibrosarcoma but the pulmonnry leon
Jould also be resected.® '
" Iradiation is not a substitute for surgical excision excepl far-
advanced disease. It ean be an adjunct to surgical excision, giveu por {"l"" !
tively and even preoperatively, especially in extensive lesions, for it may
1 Qe the size of the tumor so that resection beenmes ly»smblon"

The prognosis of benign tumors of the soft tissues i3 good but mn -t b
guarded in malignant tumors even after radical excision because of the
propensity of some of the soft tissue tumors for hematogenous spread.

CONDITIONS SIMULATING THORACIC WALL TUMORS

A nutnher of conditions of the thoracie soft tissnes and thoracie skel !'r!'
(‘Table 1) may simulate thoracie wall tamors. Some of these cause confusion
only climeally, and others (as indicated by the asterisks) roenfgeno-
graphieally. - ’

The hypertrophied eostal cartilage is probahbly the 4'u|'ul|ium 1o
froquently referred for evaluation, but in babies, infantile cortical hyjero
foere 1< most eonfusing because its roentgenographic appearance cil L
inictaken for osteogenic sarcoma. Myositis ossificans is inportant u“l' 'ml‘.
ecnee it resembles sareoma from the elinieal and radiologie st
bt aloo heeanse it may even udergo malignant ehange.'® A seplic tempe
Aure is not always helpful in differential diagnosis of chest wall tioe
el infeetions hecause some neoplasms, notably Ewing's tumor, iy e
aeh fever. Conversely, the temperature response of some infm-l1 fans 15
riacked by antibioties, Tietze's syndrome (questionably a real entity) 1s 2
cainful, suppurative swelling of the sternochavicular or :.-usm"m!ull:ﬂ
“oint.* The second costochondral junction is most frequently involved.
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Table 4. ¢

RO TESUE TUMOLS SRELETAL TUMOHS

Center of  ocalicatn,®
prrotment xiphod
Polythelis, polymastin, snom- Hypertrophied contal
slots musele enrtilage, pigeon breqast,
b anomalies, * infuntile
cortien]l  hyperostosis®
Foreign  body,  hematoma, Fracture, eostochondral
myoutls  ossificans,®  fut separation
NEeross
Infeetions and inflansmations Granuloma, pseudo-epithe- Osleomyelitis,®  osteo-
liouatous hyperplasin, spe-— chondritis,®  hydatid
cific anfeetions, abseess,  cyst,* arthutis, gout
cmpyema neeessitans,
nodular — non-suppurative
pamenhitig
Aortic or antercostal nrtery  Aseptic neerosis,® spon-
aneurysim, thromboplilebitis — tancous absorplion of
of ehest wall vein bone,* rib notehing®
Nutntional und  wuetabolic Amyloidosis, caleinosis, Rickets, scurvy, hyper-
disturbances xanthoma  tuberosum vitaminosis A, sprue®
Endoerine disturhancos Gynecomastia, eystic mastitis Hyperparathyroidism,*
acromegaly

Normal anatumie relations Breast * nppele®
N'll]l'l Hianterpeted
Cangenital alinorn ities

Post teaumatic comditions

Cwenltony distos s

Culbigen disordors Dermatomyositis, periarteri-
tis nodosa
Candifions of unknown etio- Paget’s disease of bone,*
logy melorheostosis,*  Caf-
fey's disease,* osteapoi-
kilosis,* Tictze's syn-
drome

b Comditions g tunt from the stumdpoint of culiographic mterpretaton.

CONCLUSIONS

Tumors of 1he chest wall may involve the soft tissue or the thorcie
sheleton. The latter type is frequently malignant. Chest wall tumors ean be
difficult to dingnose. They ean be simulated by a large number of eonditions.
Exeisional biopsy is recommended, Wide excision of primary tumors is the
freatment of choiee, and in many such malignant tumors, the prognosis
seems favorable. Recetion is well tolerted. Beeause correet histologic
dienocs of camibizinous tmors, patienlarly, ean be diffieolt, eweful
periodie oxaminations are reeommended even for “henign’ fumors, Re-
excision is recompiended for locally reeurrent tumors.
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