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= Abstract =

Clinical Review of Primary Chest Wall Tumors

Hyo Chae Paik, M.D.*, Jeong Han Kang, M.D.*, Sung Sil Choi, M.D.*

Kyung Young Chung, M.D.*

Background: Primary chest wall tumors originate from soft tissue, bone or cartilage of the chest wall and it
comprises 1~2% of all primary tumors. Resection of tumor is often indicated for chronic ulceration or pain,
and long-term survival might be achieved after surgery depending on the histology and the surgical
procedure. Material and Method: Retrospective study of 125 primary chest wall tumors (86 benign, 39
malignant) operated between Sep. 1976 to Mar. 2001 were reviewed and their clinical outcomes were
analyzed. Follow-up data were collected at the outpatient clinic. Resulf: All patients with benign tumors were
treated by excision without recurrence or death, and most malignancies were treated by wide resection.
Malignant fibrous histiocytoma and chondrosarcoma constituted 46.2% of the malignant neoplasm. There was
no operative death. The overall 3-year survival for patients with primary malignant neoplasm was 76.0%,
and the 10-year survival was 60.5%. All deaths were disease-related and the tumor recurred in 11 patients.
There was no significant difference in survival between patients with resection margins less than 4 cm and
those with resection margins greater than 4 cm. Conclusion: Chest wall resection offers excellent results for
benign chest wall tumors and substantial long-term survival for malignant diseases. Safe resection margin of
4 cm or more did not correlate with the survival rate although the tumor recurrence correlated with poor

survival.

(Korean J Thorac Cardiovasc Surg 2003;36:175-181)

Key words: 1. Thorax neoplasm
2. Thoracic surgery
3. Thoracoplasty
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Table 1. Histologic type of primary chest wall tumors

Benign N=86 Malignancy N=39
Schwannoma 15 Malignant fibrous histiocytoma 10
Fibrous dysplasia 13 Chondrosarcoma 8
Lipoma 13 Fibromatosis 3
Enchondroma 9 Multiple myeloma 3
Osteochondroma 7 Osteosarcoma 3
Benign cyst 4 Spindle cell sarcoma 2
Hemangioma 3 Synovial sarcoma 2
Hyperostosis 2 Liposarcoma 1
Callus 2 Malignant schwannoma 1
Langerhans histiocytosis 2 Angiosarcoma 1
Angioma 1 Clear cell sarcoma 1
Chondroma 1 Neuroectodermal tumor 1
Osteoblastoma 1 Pleomorphic sarcoma 1
Neurofibroma 1 Fibrosarcoma 1
Cystic lymphangioma 1 Giant cell sarcoma 1
Mature teratoma 1
Elastofibroma 1
Fibromatous mass 1
Infantile cartilegenous hamartoma 1
Unknown 5
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Table 2. Presenting symptoms and location of tumors

Benign (%) Malignant (%)

Symptom

Asymptomatic 9 (10.5) 5 (12.8)
Pain 29 (33.7) 11 (28.2)
Palpable 48 (55.8) 23 (59.0)
Location

Soft tissue 34 (39.5) 27 (69.2)
Rib 52 (60.5) 12 (30.8)

Table 3. Comparison of recurrence and mortality between
complete and incomplete resection according to adjuvant
reatment

Number Recur Reoperation Death

Incomplete 7 2 2 0
Resection

Adjuvant CTx 1 0 0 0
Adjuvant RTx 5 i 1 0
No adjuvant Tx 1 1 1 0
Complete resection 29 9 5 5
Adjuvant CTx 8 1 1 1
Adjuvant RTx 8 3 1 2
Adjuvant CRTx 3 2 1 1
No adjuvant Tx 10 3 2 1
p value(¥) 0.899 0.236

p-value(*) in comparison of incomplete and complete resection
affecting recurrence and death rate. Tx, treatment; CTx, che-
motherapy; RTx, radiotherapy; CTRx, chemo +radiotherapy
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Table 4. Survival analysis according to extent of resection in
patients who underwent complete resection in malignant tu-
mors

Extent of resection Patients Death p-value
<4 cm 25 3 0.239
>4 cm 4 2
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Fig. 1. Survival of patients having safety margin >4 cm
(dotted line) and safety margin <4 cm (solid line) (p=0.2463).
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Table 5. Pathology of recurrent cases according to their completeness of resection

No. of case Pathology Complete resection Recurrence Reoperation Death
1 MFH + Distant - +
2 MFH - Local + —
3 MFH - Local + -
4 MFH + Distant + RML wedge resection -
5 Chondrosarcoma + Distant - +
6 Chondrosarcoma + Distant + LLL lobectomy -
7 Fibrosarcoma + Local + —
8 Fibromatosis + Local + -
9 Osteosarcoma -+ Local + +

10 Pleomorphic sarcoma + Distant - +
11 Spindle cell sarcoma + Distant - +

MFH, malignant fibrous histiocytoma; RML, right middle lobe; LLL, left lower lobe

& 5 oAb AR B Agel gad sHe A
do] % F ALY AB@EY) T FesistaEn)
g wolt. fdEYon FULAES AAwe B
27 F 2990l FHRAL AEger o F 87e)
& F YRR, 89l & T WANARE, 3
Yol Gorspstamzs AN E Hyslt

F B4 % F ARG 2% F oY, B
A AAE F 29)atel, o F 7 g

=2
A =& Adsun

g dAE Bad dASS B2 4 1 AE
£(p=0.236)3} AL E(p=0.899) = BAFH O Fol g

Aol wol A ghgka(Table 3), & F Bz ayol w
& AE2E-0450°01 ATEE0B0NE )3 2

[«

1& ®olx| 9th

Ot FY kA A Y= 24417 emo[ gl o
4 emg VNFoE E T ok 7he] AEES HlaLdA
TAXCE AT Ae)(p=0239)E uUEINA U
(Table 4). ¢bd AAg gl 4E&E dA7 4
cmE 7lEo 2 H e w(Fig. 1) stddA 727} 4
cm o]l Bate] 519 AEEL 80.0%, 4 cm U] gHe] 8
A= 86.9%0| R IL, FAEAA 7L 4 em 0]/ ﬂx}ﬂ
104 ESS 53.3%, 4 cm W] Tkel S/} 86.9%
AstA olol= Gl thH(p=0.2463). A A< omz_okoﬂ
e 1d 28 85.5%, 33 AMEEL 76.0% 109 A

ok
i3
o
o
{0
M,
=9
o
il
>
>
ofl,
Ol
o
i
hu

kJ
[l

Z %ol 46~51 |
Q.L*é/‘\j%"éix—,?-*—(mahgnam fibrous histiocytoma)o] 7}
T B HEE Boju WA R E FHETFS A

%%%—(chondrosarcoma)ol b we v E 2px 3.

B ATHNE YNGR TEQS6%)) AERE

(20.5%)2] W%=7} 7} @kt

FHETEE S0 gl A% den uiiEe] 2
A Fgol HANHAM 55E aasiel” FHFGR
ThH=(20~58%) o4l A -5-ll(81~95%) F7ol vhetbt

- 178 —



=% &

——
o

el
N -~
_ﬂrn&of‘Ae
tzmn_éwnm -
) floof 2 = 1|
oTL_L_E.11._.ommquT
T o o,__J%errwl oo
E o 2388 s 2 X
. o T o= | i = o
5 © W = I E A[,_O,JM -
e 5N e . A T 2 =
0 o o = J =" 5 u\ﬂﬂﬂ,mo i S o
]ox_lrlrﬁl g = = e 1roam %o T
olro7.ﬂ, Txa?...lumleo; _,n.mﬂ?_o, X E 3 TR T
< ;o.# 4 ] . , E i o 20 28 iy 1 T T o
mqa$w%»mm s 7aaauﬂwgqomg%
.7_A_A4"m‘m.»x_ﬁ T o —_ S,OM.AJI _:_ = T
SJdﬁ‘_ﬁkwa _mwwmkﬂ_._ﬁ mAﬂmm;Tu%?odmmk‘omsamTT "
ﬂ%ﬂ&ﬂ% ,mWM_ml_.M,%f. ﬁmaﬁ,yATlri%go)mﬁkﬁmbﬂuﬁ&&@ﬂ
ﬂ«owﬂ,uooiTMAMur, w < T L_Ahg,sggg%z1%$m44w E;szn_zma}mf_r&
wﬁﬁ}é%@;e,& ;.,almmoée_ _ﬁo_%%]oﬂau%ma ,Axﬂoyam&nymglrm1mmnzn7xgduw
© oo T do T ;Vﬁw%.g z_;w,jo@z o W T 55 o,mryu.éq_n,o.
4 ;ao,ATL,vm T T BX B M= ﬂnﬂoPJa'oﬁLwi).ooEﬂL%u‘Eaﬂnﬁ -
%ﬁﬂoAam%%smﬂlb l%_ﬂr;oo%,.]]:79\&&#”“@20] H]mu.ummn
it _1glm .%Pgoe_%os dSO&ld?Lu%muém»4ca1rﬂE1meso
..|1_pw:.}d.0L A]m T RO B3 o 921& s M.Ax,uiM;o,.mo ]QL_,oopli
OﬁAmu ]FHLPAISW\W Ol‘r_o 1.M j.Ovu«nlu.aEOflMurLu MAOﬂOAT .b‘Ll_\Alum ..:x»vﬂxkaq‘mo HO..BCWM
X Aam;]o% N \ m.la_am,uub_:_ o BTy 811& ATl,wrwa Bl o7 o LG o — T oy O M o
awao§Mmhss&m1qq o o & ngw7wﬂqﬂozAgmg4%g
mEMﬁmemm%)_Mmoqwéo Agﬁm.m%Emﬁoiaalﬁmﬁm Lﬂiﬂ%ﬂrm&ﬂav of.w_ﬁom.u
—_ ~ ¢ Ton — N U
= W o = 5 == w,anoonwu AToA.ﬁo#zﬁvL%Lﬁﬁ.‘go 6 = ﬁAmoo%%] 4
T oo oﬂGFMe7ommhmnja aumgﬁroNr}g&.zﬂg%ﬂﬂﬂésminlam
o.‘ll.I..LI: - s omw L — ~ 0 O,_ i o —_— — N or
dﬂ]otu_a)BwAFa D ~o<7 ELLI__, o L._ATgoAﬂ ,m%.wxrgﬂlﬁorﬁ_ 1_rzos
G — = % ) = b)) S o G . - o 7O T
Jy oF © @ 2] = TR M i — KX ) ,']?FMM‘l T o o of
oﬁ,,ﬂfJ,m hﬁu,énk.]ﬂ I&%ui/m}% ,m.oo%ﬂ&imtégﬂciEo‘oﬁmu
o,ﬂ}%aw ,...M.W,Eiu]d» & N ey o 1) W o iy — 7U13@_.2 ooy AR
. moDsmmM =% g o5 LB ﬁo.a@ro_ear x_AToL X 1 - i
S S E g orJ,_”o N = ﬂﬂﬂlﬂriﬂﬂnﬁﬂi xg.ou\o],,%,muﬁ& .UTLAEM b
P mE_4Joﬁolb o r‘m!7L 8 L‘WO<],1 hatl X S
H &2 X o 3 Q — OW ) ,OJ.l.Ll_BE olJ oF W O#, o = Q
T g T éurmen. nl,lﬁ;@}A?le 5 S, d L__Ax,_,aod 5
. o 2 T ok o le\mxﬂ T < oﬂho_a_a TR X Aju\‘ a._oix
3 ol ﬂnw” I ok }E o — ) = .28 T T = - 7] [ ]}IL]MVJA )A\_ }T .AT [ m.lv
< &t A o (LT ] 5 8% MJuo,_oa}w__le):%_dLo = < .ﬂnmut
szmﬂ@rﬁo?hwﬂ TR ﬂnnrﬁ]gohﬂlmﬂd]urm%Lua.ma o 2
MM‘l'ﬂ.o‘ll ‘_l;:LM ,‘n&ooﬁa fils) HE].M 0\,1/rL..,_ B % ‘HAr‘m J:mOﬂ«lM N 1 .MUQLHHO Ht | ‘uAIL \_uxw.,! L
mwmw%%¢a %Agm1Wtw4 a%@xﬁqw T e
ATHE oy £ ;OM.EOI.IHMO .é.b NO o) CMV_IXHAA'OWA ﬂt!.l'lall ‘mﬂl‘mlﬂwn,“iu ‘XME.* _szmOL.D n.,
bei_lkoﬁﬂoo,ﬁu m]4~x1|1ﬂ,LE171t,_o y W 1102 y ot 9
WL 2 2 AP G k3 Lo e o o Er o o o+ B
DJﬂnMﬂ:%dﬂEomurxa A»Mrm<om|huhaﬂﬂ.u\wwﬂL%q mﬂ&ook.é}fm] 7o#uﬂim
zhaﬁuoﬁ.,_o‘%ﬂ,% Eu\,oﬁﬂd@]ﬁ?ﬂﬂ1 ﬂoioUrUrnncwlmwm_] =
5o N O T o) p Aﬂg%og&ﬂo#,lo ool 2xac‘so_ .
4 AR Lxﬁ,jE & g — M z?%@xﬂd mﬂxkoﬂ - 27 WO R
o T o= N W o g Mo M o Lo " = ~ RS T o or o I T o
o] | 8 ,#ﬂo, N Hlnno.a‘ o, B o] 4 ul= B of = T .o,Jlup _f.;oﬂw = o
e T ol B! <0 9% — : <~ = o " ~ ' i —_— { £ Uﬁ =0 ~ - By ot - ' o =
o5 ) B = @o%ﬂ T o K T o R ﬂ,mro% P = T - Mo
mﬁﬂru_.x_ g X iﬁwﬁﬂﬁihn.mﬂoxy w &% 5 m_,zowmv_d\}d‘ zn G
7 oo ok K Ol Lw F 5 ok a;.aﬂo%iﬂwxedl , MLE wr n_é_,oa m FTECH Hoﬂlﬁw_ﬂﬂ.nmmzw e <L o Mo
= _J._z.l ! — 'y e —t F1|1r 1,|A_ 5T SERN
?QoTMmquWM 7am.onm;‘TﬂHuurJJﬂwmwmu_mxw Ewﬂm,oo%ﬁoiowmp]wﬁﬂréﬁjp
1o1ﬂool1orxw,ulﬂr‘o]ﬂ/|]Mﬂu“xi uthoﬁoﬂo: S oiavwli_ﬂu
< A = 3 5oz o O ! e 5 T Ao orﬂrwwn Lt],ﬂsqul\_,/x o -
wr o ol ;410 ] K)o N o W ~ A m ol 0 ao:o o o,tlro o = _ T B
_;.o‘_f aexa < 0 ,]Pc:, = }d.. Llrk o _dﬂXﬁ;..rJ
g X KA R . o W oy B 2 g0 £ 9 50 O o_:Lr y B
_]ﬂoo w .i-ﬂ,.:awr ,|Zr11nmvaao,. ooﬂ.ﬂnm. 41,«.11\00711_ ,,ohuw au_kuo
tmoﬁ%iouﬂﬂsw%oﬂ%mﬂy4ﬂwol,ooLﬁo%nwﬂrx zoio_poewz_o?uoéosﬂtww ‘ﬂ:u
= ©° o T A ,C.l T - _ " = I~ y) o
w%%aix@zu%gyzpu ﬂ@wﬁy}ﬂéywwsw@ﬂqﬂu101Ws4
Pl g oig_ﬂwmﬂlaomﬂ_c ?.o@pno.ﬁﬂwlnﬁoloqﬂs%ﬁ @rﬁmlémﬂoi.ﬁﬂ
@%b%ata7@ﬁm@Lﬁwm@ﬁﬂ%f+AQén%® = ® @mi%%ayga
| = —_ b o — __. . s
N oo;;ommxlﬂemﬂ7%moﬂwwwﬁudmﬂﬂfrﬂ7{mvﬂ@%mm&1ﬂihﬁ crﬁoﬂ%h.u‘ﬁ
z;aﬂ,mﬂkﬁﬂwﬁﬁlwﬂi%wc%ﬂ@%m ﬁﬂr.aémﬂ:w;uwwb}tzumg&ﬂEﬂn
L o —_ = }Jl o _"J.
cuu@_%o%qmuw o ﬂ4¥ﬁ;ﬂﬂ19dm;..@%%ﬁ1hnaﬂ %J/lgy YR
o _ﬂAIr_CJIOM .o ﬂ_Al]LLoo C,I_h o I H:.ﬁﬂ/l_ OT = A _EF_T
ﬁ.gﬂma.7MM]i£»r m}ooAZXa]h_u_ﬁal; ﬂﬁrklaﬂ <o fo
K E@Mﬂo %m,Ao_c_%uwonimc1 Woﬁadlzﬁooﬂﬂ?mu:_
2 oo F J.A <+ 7O R B o N H o i~ ‘|mr No AT o
I« § gﬂxélx "o 50 ) x\n7o_
X,CLIL, L._v_ .qowull}uﬂwél:t = ° oF = O
N ‘OI —_ o ‘mw OT = ft ‘_Jln K .,L., Z.#O ‘_.ﬂmﬂ \:LL x OM
~ uao”muzoxa7,.wxo Qﬂ.%.a:TkLli
T o ﬁ@ﬂootjm oo s N9
or hﬁecmo 2 ol é
3 o) o0 - z.#o_lﬂa
54 Mo - v aum,uoi 1
o,zol_awu poa F
o < lel‘Alu_ ﬁ_L .EU_ OS
o3 E nﬁﬂo
o T

179 —



W E=SUDN
2003;36:175-181

o2 jo bu
o g ol
2 L

r v o
N

P rE 1-
2 W
= »
X lo
o, fil
» e
2 o
N
s
1
o
3

e 2 ¥ fo
[N [ o [

2 oon L ol

i .

ox

o

[e]

[\

o

X

2

e ob o

[l

Lg%

L2 K E
2
i3
[e]

i)
=

r
r

1. King RM, Pairolero PC, Trast VF, et al. Primary chest wall
tumors: Factors affecting survival. Ann Thorac Surg 1986;41:
597-601.

2. Le Roux BT, Shama DM. Resection of tumors of the chest
wall. Curr Probl Surg 1983;20:345-86.

3. Graeber GM, Snyder RJ, Fleming AW, et al. Initial and long
term results in the management of primary chest wall
neoplasms. Ann Thorac Surg 1982;34:664-73.

4. McCormack PM, Bains MS, Burt ME, Martini N, Chaglas-
sian T, Hidalgo DA. Local recurrent mammary carcinoma
Jfailing multimodality therapy: a solution. Arch Surg 1989;124:
158-61.

5. Threlkel JB, Adkins RB Jr. Primary chest wall tumors. Ann
Thorac Surg 1971;11:450-9.

6. Sabanathan S, Shah R, Shah R, Alan J. Mearns surgical
treatment of primary malignant chest wall tumors. Eur ]
Cardiothorac Surg 1997;11:1011-6.

12.

13.

14.

15.

17.

19.

20.

— 180 —

. Ochsner A, Lucas GL, McFarland GB. Tumors of the thoracic

skeleton: review of 34 cases. ] Thorac Cardiovasc Surg 1966;
52:311-21.

. Sabanathan S, Salama FD, Morgan WF, Harvey JA, Putnam

IB. Primary chest wall tumors. Ann Thorac Surg 1985;
39:4-15.

. Paik HC, Lee DY, Lee HK, et al. Chesr wall implantation of

carcinoma after fine needle aspiration biopsy. Yonsei Med
1994;35:349-54.

. Anderson BO, Burt ME. Chest wall neoplasms and their man-

agement. Ann Thorac Surg 1994;58:1774-81.

. Eschapasse H, Gaillard J, Henry E, Vassallo. B, Lacheb M.

Chest wall tumors: surgical management. International trends
in general thoracic surgery 2nd Ed. Philaolelphia: W.B.
Saunders Co. 1987.

Pairolero PC, Amold PG. Chest wall reconstruction. Ann
Thorac Surg 1981;32:325-6.

Amold PG, Pairolero PC. Use of pectoralis major muscle
Sfaps to repair defects of the anterior chest wall. Plast Re-
constr Surg 1979;63:205-13.

McAfee MK, Pairolero PC, Bergstralh EJ, et al. Chon-
drosarcoma of the chest wall: factors affecting survival. Ann
Thorac Surg 1985;40:535-41.

Eng J, Sabanathan S, Mearns AJ. Chest wall reconstruction
after resection of primary malignant chest wall tumors. Eur J
Cardiothorac Surg 1990;4:101-4.

. Arnold PG, Pairolero PC. Chest wall reconstruction: ex-

perience with 100 consecutive patients. Ann Surg 1984;199:
725-32.

Arnold PG, Pairolero PC. Chest wall reconstruction an
account of 500 consecutive patients.

1996;98:804-10.

Plast Reconstr Surg

. Hultman CS, Culbertson JH, Johns GE, et al. Thoracic

reconstruction with the omentum: indications, complications,
results. Ann Plast Surg 2002;46:242-9.

Mansour KA, Thourani VH, Losken A, et al. Chest wall
resection and reconstruction. A 25-vear experience. Ann
Thorac Surg 2002;73:1720-6.

Wallner KE, Nori D, Burt M. Adjuvant brachytherapy for
treatment of chest wall sarcoma. ] Thorac Cardiovasc Surg
1991;101:888-96.



4
Il

CREEX:

A
=
f=4

1~2%E A gt

%e| of

of whekA G714l Hs @

17HA)

E] 2001 39

A=)
K

o]
=

197614 9

TE:

I

KA
=

of &AM FEH dAla

X

b

P9 on] gl wep

S

1% A4

%

=8 0] 60.5%0°]

76.0%, 1003 A

1o
L

rS et A 4 em

2 A7 AEE

Mo

Mo
B
oo

il
<0
flo

LLO‘

Al

|

=
A
=

9]
A

R

- 181 —



