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Tumors of the Chest Wall 

ALTON OCHSNER, JR., M.D. 

ALTON OCHSNER, M.D. 

Tumors of the chest wall ean involve the soft tissues or the 
horacie skeleton.® The two types are usually not diffienlt to differentiate 
cxeept when a soft fissue tumor is extensive and fixed to the underlymi 
{ic-ues or a bone tumor is associated with extensive reaction in the overlyiie 
oft tissiie. The tumors may be benign, primary malignant, or metastatie, 
I addition, there are a large number of non-neoplastic conditions whih 
joay simlate chest wall tumors, cither clinieally or roentgenologienlly. 

TUMORS OF THE THORACIC SKELETON 

Thongh less common than tumors of the soft tissues, tumors of the 
thoracie skeleton represent a more serious problem beeani=e most of thom 

minlignant. In faet, the most common tumor of the thoravie skeleton i a 
primary neaplim are 

metastatic lesion, and sometimes it is the first sign of the 
The primary tumors are most frequently in the lung, breast, or prostate. 
Metastatic tumors usnally cause pain but some are first discovered on 
roentgenography of the chest. 

Primary tumors of the thoracie skeleton may be benign (Table 1) or 
malignant (Table 2), the former being slightly more common. They can be 
loosely grouped according to origin as cartilaginous and osteogenie or hena- 
topoictic and reticuloendothelial. Tumors of cartilaginous origin - 
dominate, The most frequent benign: tumors are o=t achiondromas, fibrous 
dysplasia (which is probably not a true neoplasm but deserves to he 1t q 
with them), cosinophilie granuloma, and hemangioma. The most frequent 
primary malignant tumors are myclomas and chondrosarcomis. Tiumors 
are found most often in the ribs and least often in the sternum bt with 
curpriving frequency in the seapuli. Benign tumors are especially rare in the 

are unusnal in the thoracie vertebra, 
“ternnm, primary malignant tumors 
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Table 1. Benign Thoracic Sheletal Tumors 

CANVILAGINOUR AND OSTEOG) NIC NEMATOPOIETIC AND. L TICULOF S L, 

Outeochondromn 
Enchondroma 
Chrondroblastoma 

Fibrous dysplasin 
Bosinaphilie grannloma 
Nonosteogenie ibroma 

Chondromyxoid fibroma Hemangioma 
Bone wsland Lymphnngioma 
Ostooma Ancurysmal bone eynt 
Outenid osteoma Bone eyst 
Osteoblastoma + Lipomn 
Ginnt eell tumor Cholesteotomn 
Ganglion cyst Myxomn 
Xnnthoma 

Table 2. AMalignant Thoracre Skeletal Tumors 

HEPATOPOIETIC AND HETICULOENDO IR LIAL CANTILAGINOUS AND O51EOOQENIC 

Myecloma 
Hodgkin’s disease 
Reticulum eell sarcoma 
Fiwing's tumor 
Malignant giant eell tumor 
Fibrosarcomna 
Angiosarcomn 
Liposarcoma 

Chondrosarcoma 
Ostengenie sareoma 
P arosteal osteogenie sarcoma 
Malignant giant eell tumor 

and metastatic tumors are uncommon in the seapula. The primary tinnors 
of the thoracie skeleton are usually symptomatic when first dicovered; 
more than 60 per eent of benign tumors and more than 85 per cent of 
malignant tumors are symptomatic.* The initial manifestation of henign 
tumors of cartilaginous and osteogenic origin is five times more frequently 
a mass than it is pain, but when the tumors are of hematopoictic and 
reticuloendothelial origin pain is twice as common as the prosence of a 
mass, In primary malignant bone tumors of cartilaginous and astegenie 
origin pain and mass are seen with almost equal frequency, but primary 
malignant tumors of hematopoietic and reticuloendothehind origin are 
manifeted almost exclusively by pain alone.® 

Diagnosis 

The dingnosis of thoracie skeletal tumors may be obvions from the 
classie roentgenographie appearance but frequently it is difficult to make. 
Many factors must be eonsidered. 

Ack axp Sex. Benign tumors are usually found o young sdalts, 
primary maligiant tumors in middle-aged persons, and metastatic timors 
in the elderly.* Thoracie skeletal tumors have a predilection for male pa- 
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enda O teochondiomas (or osteacartilaginous exostoses) e wally soon 
in hoys, enehondromas in women, osteoblastomas in adoleseent boys, o ! 
bone icland tumors in women. Chondrosarcomas are most common i e 
andd osteogenic sarcomas in adolescent boys, Fibrous dysplasin is seen in 
middle-aged men and women, ancurysmal bone eysts in boys, eosinophilic 
Lcantlomin in boys and girls, myeloma in men, aned retiendinm cell sarcoms 

1 Hodghm's and Fwing's sarcoma in adoleseent. boys and grls 
Qymrroms. The cssential complaints of patients with thoracic skeletal 

tumors are pain and a mass. There is nothing typical about the pain, Tt 
aenally in the region of the tumor but a verlebral or posterior rib tumor 
may eanse intercostal neuralgia. Discomfort is often vague and diffuse bt 
cometimes severe, loealized, and associated with point tenderness, Osteord 
octeoma charaeteristieally produces nocturnal pain. A large tumor may 
exist but not be elinieally apparent beeause of its loeation deep beneath the 
(hick mueles under the seapula or intrathoracically. A pulsating tamor ) 
dingios tie of metastasis from carcinoma of the thyroid ora hiypernephroma 

The average duration of symptoms of primary malignant tumors 1 
more than twice that of benign lesions, and for cartilaginous and osteogenu 
tumors more than cight or nine times that of hematopoictic and retieulo 
cdathelinl tumors. Tn our experience® the average duration of symptoms of 
Leniin famors was more than one year, of primary malignant tumors a fes 
yeats, and of metastatic tumors only a few months. We had one patient 
with a chondrosarcoma of the sternum with symptoms for fourteen yea 
hefore eurative reseetion., 

Manianant Tusonr Ersewnere. The history or discovery of o 
malignant tumor elsewhere may lead to recognition of the metastatic nature 
of the thomcie skeletal tumor. Unless, however, the patient his pnltple 
tumors, one should not assume that the tumor in the chest wall s et tavie, 
and further disgnostie procedures are indieated, 

Rorsteesoararny. Roentgenography can be invaluable and son 
times is disgnostic (bone island). Often, however, it is of only limited value 
and sonctimes it is misleading.* Special views and teehniques with attention 
{0 bone detail are essential, Oblique films and planigrams are helpful. Tntr 
ocscons phlchography may be informative.® 

Orrr Lanonatory Procepures. Studies, such as blood count. 
urinalysis, sorum ealeium and phosphorus determinations, acid and alkaline 
phosphiatase determinations, and bone marrow examination, have linnted 
dingnestic value, Radioactive strontinm 85 is sometimes useful in loeadizine 
tumors that eannot be visualized in routine radiographs. 

Biorsy. Theonly definitive diagnostic procedure is biopsy, and when- 
over feasible, this should be excisional. Interpretation of the true histolog: 
appearance of acartilaginous tumor in particular ean be extremely diffieult, 

ant 

the difforence between a benign eartilaginous tumor and a low g wele 
Chondeaarcomais often slight.” Curettage may be neces<ary for verteliral 
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which ennnot be ever wl, Rarvely, necdle biopsy of an obvionsly 
wetadatio tamor is justified, 

Prvrome Pxasunanions, 

frimnon 

The correet diagnosis may depend on eare- 
fal pevdhie examinations, heenuse what was originally thought to be a 
Lo tumor of the thomeie skeleton ean prove in time to have been 

mnhignant * 

Treatment 

Tumeors of the thoraeie skeleton should be completely excised when 
pocable This s rccommended even for metastatie tumors, when open 
biopey e necessary, for it provides the quickest relief of symptoms. If a 
privoaey mnlignant fumor is caspeeted, the exeision should be wide. Wide 
excizon of timorsof the nibsmeans as much of the rib as possible beeanse of 
propersty formtramarrow' and periosteal® gpread of these tumors, the rib 

nbove and below, and the adjacent pleara and overlying museles. For 
tumor i the lower partion of the sternum, all of the sternum except the 
b must be removed, including the adjacent costal cartilages. 
When the manubrum is involved, the medial heads of the elavicle should 
alobe exered Porge defectsn the thoracie wall ean be bridged by Marlex, 

faccm B, nh stoats, ar when low and lateral on the chest, by elevation of 
the Lteral attachiment of the diaphragm. Wide excision of the clavicle means 
the vntire bone and surrounding museles; sometimes it is necessary to reseet 
the wlpneent nbs ns well. Tor primary malignant tumors of the scapula 

forcquarter amputation is indicated for high grade malignant disease, and 
for Jow prade wnbipnant disence, on bloe excision dividing the upper humerus 

sud elavicle, preserving o functional arm.':* Resection of vertebral neo- 
plocmsis himited to thase mvolving the spinous and transverse processes 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 
desirable, beeanse this tumor has a higher incidence of spread to the 
Ivmphiatios than any other <arcomas of the chest wall. In any part of the 
chetwall local recurrent lesions should be excised when feasible, as re-ex- 

cision miay provide a cure® 
Irradiation can be an adjunct to surgical excision or it can be used in 

the treatment of obvious metastatic disease, but in general it should not be 
cnployed o s primary treatment for tumors of the thoracie skeleton unless 
corcent foroperation is refused or the tumor is surgically inaceessible. Some 
tumors are highly radiosensitive: retienlum eell sarcoma, mycloma, 
Fwing's tumor, hemangioma, and cosinophilic granuloma. Endocrine ther- 
apy ond chemotherapy have a place in the management of metastatic 
tumors, particularly of the broast and prostate. 

rognosis 

The prognosis of benign tnmors of the thoracie skeleton is good but 
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jmportance of Il.'li"'lil' examination of these patients l.'nl’ a long time. 1 
|~l"¥-""“i‘ of malignant tumors depends on the Ly pe. It is c-xlrcm«-l): proor for 

etastatic tumors and primary malignant tumors of Iutumlu'nm»l e el 
seticuloendothelial origin but relatively favorable for malignant tunor of 
cartilaginous and osteogenie origing particularly chondrosarcomas. Mot of 
ese patients are hopefully cured after radical surgieal excision* e 
'",.}v_nu»i\‘ is less favorable, however, for osteogenic sarcomas and synoviil 
CAHCOMIAS, 

SOFT TISSUE TUMORS 

As i the thoraeie skeleton, tumors of the soft tissue of the chedt i 
L benign or malignant, primary or metastatic. Primary tumors of the 
comatic soft tissues are more common and metastatic tumors are | 
common than those in the bones and cartilages. 

Although neoplasms in this anatomie area are sometime histologiealls 
undifferentiated, most of them have definite histogenesis. They may ari 
from auy of the tissue types in the chest wall: epithelial, fibrous, adipo o, 
won cular, vaseular, reticuloendothelial, nerve, and undifferentiated i 
(Table 3). Except for breast tumors and cutancous nevi, lipoma is the mo 
common benign and fibrosarcoma the most common malignant soft tine 
neoplasm found in the chest wall.® Metastatic tumors are most common!y 
from the breast, stomach, uterus, and kidney. 

'ain is an unusual symptom of tumors of the soft tissues, T wlly 
the result of pressure on a nerve. The small, subeurancons nodule of » 
leiomyoma or a glomus tumor (which is rare in the chest wall) iy | 
exrpusitely tender, however. The presenting complaint of patients with <ot 
tissue tumors of the chest wall is usually a painless mass but sometimes it 1 
skin discoloration (nevi and hemangiomas) or discomfort on inoven ut of 
the shoulder girdle. The tumor, especially neurofibromas, may be recognize |l 
first by its intrathoracie projection on roentgenography of the ehest, The 
mass ean 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 
uleerates, becomes infected, and bleeds. 

Diagnosis 

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

A anp Sex. Vascalar tumors are usually scen in fernade infants and 
children, fibrosarcomas and neurofibroma in young adults, lipomas 

middleged women, but liposarcomas in men. 
Crisrean Fearenes. Vascular tumors are soft, whereas filuons 

trmors are fiem and adipose and musele tumors are of variable density, A 
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Table 3. Soft Tissue Tumors of Thoack Wall 

n b 

BENIGN MALIGNANT 

Fopithelal Fopudermal Venuen Squamous cell earcinomi 
Kerntosis Basal cell carcinoms 
Nevus Melanoma 
Cyst 

Adnexal Breast tumors Breast tumors 
Tamors of sebaceans, npocrine, Tumors of schaceous, apoenne, 

aml ceerine and ecerine glands 
Fibrous Fibroma Fibrosarcoma 

Premond Dermatolibrosarcoma protubering 
Dermatofibromn 

Ailipose Tapomna Liposarcomn 
Hibernomn Malignant hibernoma 

Musele Leiomyoma Leiomyosarcomsa 
Rhabdomyoma Rhabdomyosarcoma 
Granular eell myoblastoma Mulignant granular cell myo- 

blastoma 

Vaeeular Henangioma Anglosarcoma 
Lymphangioma Kaposi's snreoma 
Glomus tumor Hemangiopericytoma 

Lymphangiosarcom: 

Reticutoendathelal Lymphoma 
Lymphosarcoma 
Reticulum cell sarcoma 
Hodgkin's disease 
Mycosis fungoides 

Peripheral nerve Newrilenimoma Malignant neurilemmoma 
Nearofibroma 
Canglion neuroma 

Unelite rentinted Myxoma 
Mecenchymoma 

Myxoceoma 

Malignant mesenchymoma 

tension eyst may even be hard. Fibrous tumors (including neurofibromas) do 
not trancilluminate light well whereas most of the others do. Tf the tumor is 
intrathorseie or beneath the muscles, it may not be palpable. With muscle 
contraction, submueosal tumors become more difficult to feel and intra- 
musenlar tumors hecome less mobile. 

Por S TGENOGRAPHY., Roentgenography is of limited uscfulness in the 
Qinguos=is of soft fisne tumors compared with skeletal tnmors. Intrathoracie 
extension, soft tis-ue swelling, hone erosion, or ealcification may, however, 
be demonstrated in roentgenograms. 

Ornenr Lanoiatory PROCEDURES. These are primarily indicated to 
rule out conditions other than <oft tissue tumors. As with skeletal tumors, 
{he dingnosis is best established by excisional biopsy. For extensive tumors, 
needle biopsy may be nsed. : 

Pyionpte FXAMINATIONS, Perindie examinations are important, 
cepevinlly if the patient has multiple benign lesions, for malignant trans- 
formation may occur in some (neurofibromas). 
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1t is wise to excise all lge or growing benign tumors. A eaverme -‘ 

In juangioma in infants should be observed, however, beeause even ”"., iwh 
jitially this tumor enlarges, in time spontancous nvolution usually oo '|"‘v 
Malignant soft tissue tumors require wide excision unless they are nln; 1l " 
ultiple ns s frequently the ease with Kaposi's sarcoma and lymphoms 
Wide excision of musele tumors means the ‘(-nhn- musele group ber "ll " 
here may be multicentrie tumors and there is a l,c"hd«-nry 4[.() spre vl '-m' 
fuecial planes, If the skin is involved, it should be \\'ljl!'ly exeised. The defer 
can b closed by split thickness skin graft or rotation of skin mu-le Mg 
The adjacent thoracic skeleton should be resceted as well when the soft 
(ieoue tumor is attached to the periosteum. The rl'uu»]mI Iymph nods 
Jhould be exeised with vaseular malignant lesions and fibrosarcons hint 
(his is less important for malignant tumors of adipose or musele oviging An 
apparent solitary pulmonary metastatic lesion should not deter tlu-.mln.'.v-' ' 
from wide resection of a primary fibrosarcoma but the pulmonary leon 
<hould also be resected.® ) 

" Iradiation is not a substitute for surgical excision exeept i 
Jdvanced disease. It can be an adjunct to surgical excision, ;ivcu por {"I"" ! 
tively and even preoperatively, especially in extensive l(‘sl'()lls, for it may 
I Anee the size of the tumor so that reseetion beenmes !fl).\‘.‘;lbl(‘." 

The prognosis of benign tumors of the soft tissucs.u.f good but mu-t b 
guarded in malignant tumors even after radical excision becanse of the 
propensity of some of the soft tissue tumors for hematogenous spread. 

CONDITIONS SIMULATING THORACIC WALL TUMORS 

A ntber of conditions of the thoracie soft tissnes and thoracic sheleton 
¢Table 1) may simulate thoracie wall tumors. Some of these cause confusion 
only elinieally, and others (as indicated by the asterisks) roentgeno- 
graphieadly. 

. ‘ 

The hypertrophied costal cartilage is pmlmltly the r-m.ulnmn o 
frequently referred for evaluation, but in babies, imu.unh- cortieal h_\-l.uv-rlv 
{oa< i< most confusing because its roentgenographic appearance e b 
Jnistaken for osteogenie sarcoma. Myositis ossificans is important ||nl' onls 
Luenmiee it resembles sarcoma from the elinieal and radiologie standpoin? 
baat, aleo heeanse it may even undergo malignant change!® A seplic tempet 
e is not always helpful in differential diagnosis of chest wall tiio 
vl infeetions beeause some neoplasms, notably Ewing's tumor, piy et 
uch fever. Conversely, the temperature response of some inl’m-{l ons 15 

macked by antibioties, Tietze's syndrome (questionably a real entity) 15a 
painful, suppurative swelling of the sternoclavicular or :.vu.-m'lmmll::l 
Soint.® The second costochondral junction is most frequently involved. 

B b i AL IR L i 
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- Table 4. Conditrins Sesnulutong 1 horacse Soit Tisswe and Skeletal T s o U, GO e Palan oo I o ¢ P, N sl W 

SOEE TESUE TUMOLS SKELETAL TUMOKS .;VE‘,';l‘l'nzll‘: ';.'.I.-,-Ll" o 
! === g Hedpert, B, and Davie, 
) Normal anatomie relations Breast,* mpple® Center of ocafication, 7H. THE, JO, , s tppeted prownent xiphowd o v LT : Fictae's 
i Cangenital nhnorn s Polythelia, polymastin, snom- Hypertrophied — costal 6 Lo anan, P, Selibag ‘ alous musele cartilage, pageon breast, venmigraphy in cheletals : ribanomalics, * infantile 7 Lichtenston, Tonise, o 

cortienl hyperostosis® 10 A%, 1 Post tranmatic conditions Foteign body, hematoma, Fraeture, eostochondral « Ochener, Alton, Jdr, '.ll: i 
myoutls ossificans,® fat separation keloton. J. “Tharae 
neeross v Ovdener, A, Sr ,".vvl " 

Infeetions and inflammations Granuloma, preudo-epithe- Osteomyelitis,® osteo- Fusnarsoof the Clest N 
Bomatous hyperplasin, spe- — chondritie,® hydatid e Pack GOT, "‘."'I<If_' i . 
afic anfections, abscess, cyst,® arthutis, gout JA M. A e iy r 
CHMPYCmMA neecasitans, { 1 Vaek, GOF vl “'”""4 
nodular non-suppurative of technieally insjuer 

wnenlitig 10 Vipshaw, B, Mot Curenlatory distinhinees Aortie or antercostal artery Aseptic necrosis,® spon- nesplasms of the 
ancurysm, thrombophlebitis tancous absorption of | 
of ehest wall vein bone,* rib notehing® 

Nutrtional and metabolie Amyloidosis, calcinosis, Rickets, scurvy, hyper- 
disturbances xanthoma tuberosum vitaminosis A, sprue® Endoerine disturhbanees Gynecomastia, eystic mastitis Hyperparathyroidism,* ' 

acromegaly 
Colbigen dicordegs Dermatomyositis, perinrteri- 

tis nodosa ' Conditions of unknown etio- Paget's disease of bone,* 
logy melorheostosis,® Caf- 

fey's disease,* osteopoi- 
kilosis,* Tietze's syn- 
drome 

* Conditions in etant froma the standpoint of culiographie interpretation 

CONCLUSIONS 

Tumors of the chest wall may involve the soft tissue or the thoraeie 
sheleton. The lutter type is frequently malignant. Chest wall tumors ean be 
difficult to diagnose. They can be simulated by a large number of conditions. 
Excisional biopsy i« recommended. Wide excision of primary tumors is the 
treatment of choice, and in many such malignant tumors, the Prognosis | 
soems favorable. Recetion is well tolested. Beeause correet histologie 
diagnesis of catiliginons tamors, pvticularly, ean e ditlienlt, caveful 
penodie examinations are recommended even for “henign” tumors, Re- 
excision is recommended for locally recurrent tumors. | 

REFERENCES * 

Lo Bucadll, 1N e cotion of the shoulder with humeral suspension for sarcoma 
involving the < apula. J. Bone & Joint Surg. 474: 300, 1965, 

Tumors of the Chest Wall (1966)
ACL Doc 25449 · Page 8 of 9

Published by AsbestosClaims.Law

asbestosclaims.law/library/25449/8

https://asbestosclaims.law/library/25449/8


o, AL Oy, : 

il SKelotal F s 

LR R B N A T T 

Caenter of oalie 
promanent xipha 

Ty g trophied eostal 
cartilage, pigeon brogy 
nlmmmmlu *infantije 
cortienl hyperoco.g.s 

arture, -n.h.rl......],‘\l 
seprration 

Crteomyelitieg® Ot 
chondntin® hydatig 
eyl ® arthitio, poy 

Viptie neeross,® 
tancous absorption of 
bone,® rib notehing® 

ickets, scurvy, hy per- 
vitamino s A, spryes 

Ty perparathy nmli-.m_‘ 
acromegaly 

et’s disease of bone * 
melorheostods,® (Caf. 
foy's disease,® oxtenor. 
Kilovis,* Titze's syp. 
drome ) 

et et ion 

ue or e thoraeie 
twall tunes ean be 
mber of conditions. 

Loy tumors s the 

mors, the prognosis 
L correct hictologe 

by dntliendt, eareful 

mign" tamors. Re 

encion for orcama 

- F——' e EI e s v 4 v —————— 
.19 wien, 

T e 

P TM u’ur Cursr Warn, . 15 
o Crite, G € des Pulsating tamors of the steenam. Ann. Surg 105 190, 1036 
.'| pooners, Ko Cyoand Woreester, J0 N de Radieal recvetion for tumors of 
) Sumlder with preseovation of n funetional extrennty 1 Hone & Joint Sy 

S04 1123, 1962, 
g Maloert, B, and Davis, J. B2 Chondrosarenmn; report of 2 cows Am J. Caneer 

#3784, 1015, 
o doveer, T L Tietze's syndrome. A J Med. 21082, 1906 
;; 1ocman, Fo P Sehobinger von Sehowingen, 18, and Lacer, 1O Intrae o 

venography in skeletal and soft tissue abnormalition. Aeta radol 440397, 1970 
= pachtenstein, Louise, and Jaffe, 11, L Chondrosarcoman of bone Amo J o 

’ 

. Jr, Luean, G Lo, and MeFardand, G B Jr o Tamorsof the thor 
deeleton J. Thorae. & Cardiovase. Surg. (in press). 

o Oclener, A, Sr, and Ochsner, A, Jr: Tamors of the thoraoe wall Chape 15 00 
Tumorsof the Chest, New York, Grune & Stratton, Ine, 1959 

o Pack GOT and Braund, R R Development of sareoni an myositis oo 
JANCA 1190770, 1942, 

11 Pk, GOT and Miller, T R Combined mndintion thernpy ol sirgie W treatinent 
of techinieally inoperable eancer, Radiology 67 520, 1951, 

12 U, Jo B, MeDonald, J. R, and Ghormley, I( [N 
neoplasms of the bone to bone marrow. Surg. Gynee, & Obst. 89 701, 

Oxtension of pr 

Tumors of the Chest Wall (1966)
ACL Doc 25449 · Page 9 of 9

Published by AsbestosClaims.Law

asbestosclaims.law/library/25449/9

https://asbestosclaims.law/library/25449/9



