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Surgical Treatment of Malignant and
Benign Aggressive Tumors in the Shoulder Region

Soo Bong Hahn, M.D., Nam Hyun Kim, M.D. and Wahn Sub Choe, M.D.*

Department of Orthopaedic Surgery, Yonsei University
College of Medicine, Seoul, Korea

The modality of treatment for malignant or benign aggressive tumors in the shoulder includes radi-
cal or wide removal of the lesion, accompanied by chemotherapy or radiotherapy. With the introduc-
tion of chemotherapy, advance in surgical techniques, and improvements in radiographic imaging
studies, the shoulder resection with reconstruction or replantation is a limb-sparing surgical option to
be considered for bony and soft-tissue tumors in and around the shoulder, but amputation is used still
if inevitable. We treated 16 tumors in or around the shoulder from June 1986 to August 1991: thirteen
shoulder resections, two shoulder disarticulations, and one forequarter nine patients, reconstructed
with a free fibular graft in two or with a allograft and myocutaneous flap in two. Chemotherapy or
radiotherapy were followed if indicated. Function of the hand after the operations should be nearly
normal. Mean rating for functional results was 69% (range 43-97%) by criteria of Enneking et al.
During the follow-up of the mean 4 years and 1 month, a distant metastasis occurred in one case,
leading to death and a local recurrence was noted in another one, indicating the forequarter amputa-
tion. Our experience indicates that shoulder resection with reconstruction or replantation can to be

used for limb salvage in selected patient with tumors in or around the shoulder.

Key Words : Shoulder, Malignant or benign aggressive tumor, Surgical treatment,
Shoulder resection, Limb salvage
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Fig. 1. Types and classification of surgical resection of
the shoulder by Malawer et al. Type | Intra-
articular proximal humeral resection, Type 1
Partial scapulectomy, Type Il Intra-articular total
scapaulectomy, Type IV Extra-articular scapular
and humeral head resection, Type V Extra-arti-
cular humeral and glenoid resection, Type VI
Extra-articular humeral and total scapular resec-
tion. Status of the abduction mechanism : A
intact, B partial or complete resection.

AHFig. 1. AHZEY M= Gortex AFA
i 2 FE5BIY AR E o83t 49 FedE3E
7% B HZo AFs9n YBEL £2-AAF
T Ao AAEL el T BEINY
o 293 AR AT VR A} 0B E

€ %2 ¢ 9% o] o83 2 o
o] Z&E Afch AAE HAEEL Wz
HAFE A3t 4 F Velpeau ¥U& 25
2R3 2 F ZHo](arm-neck sling) & 253t
133U Fe AF 55E FHE 5 el 2
2 £5, FHd, @ 2389 AFEEE A3
dot. Fe F A 2-3F7F Agst & FH7
A4E ¥ HEFo He ddNe ¢ F Y
33t gHE APt ggA 2= Cisplatin
Adriamycing F2 Fg3gon 1 9 FUo)
m2kA Vincristin, cytoxan, Bleomycin,
Actinomycin D ¥%= AMg3sldn 3¢ ﬁ-‘ﬁ—% 3-
11&1 AgEdch. ¢ § 8499 §F, fIH
&% (Ewing’s sarcoma), ¥ BT SFoMe
=4 X {r(local control) & #3) HAH] S & ¥
PaAch. & F FXE VAo 3 BHF
WA oA HALE AAEa HAEEE ¢ 5 W
Abd ARRLE #gdien HadtH F3 s o
F Y AAERT AAY 71 19930
Enneking ¥ A system for the functional
evaluation of reconstructive procedures

H}_a‘

after surgical treatment of tumors of the
musculoskeletal system %7} 71Z(Table 2)°9
A BA 3G

2

1. BYe &M 29, FF 3 staging

29 AYL 134%E 634 Alelfem &t
7} 119, AA7L 580l Tge 2 Fee A
el 29, ¥¢F 2RV 114, 223 AR

Table 2. A System for the Functional Evaluation of Reconstructive Procedures After Surgical Treatment of Tumors
of the Musculoskeletal System(Criteria for the Upper Extremity)*

Mark  Pain Function Emotional Acceptance Hand positioning Dexterity  Lifting ability
5 none no restriction enthused unlinited normal normal
4 intermediate
3 modest recreational satisfied not above shoulder or'  loss of fine limited

restriction no pro/supnation movement

2 intermediate
1  moderate partial disability accepts not above waist cannot pinch  helping only
0 severe total disability dislikes flail cannot grasp  cannot help
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F99] ARrz3o] 3yelArt. /FIN &F 14
Z&F 1EdME B8 FEE Fusided, A
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o AFFE s
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BeA wHe o8 Y& AUEATE AIoM
EZ lddAE Hol FUd IWEE Yolil 7
FspaA Ak FUFAY FEES FUSA

Foko] FRHEE FET 49, I
drosarcoma) 33, AWMEZF 33, &
d, dZoAEZE 18, AELF 18, gAY &F
13, ¥EZ &% 14919k Enneking® stag-
ing systemol wEa® < F49] stagexs 1A H
H 12, 1B #9 11delden A&Y 48 ¢
o] staget: 249 14, 3#W¥ 30|t

4% (chon-
A &F 2

P4

2 2 3%

el A& Aot #A 2HE Bt
3 2 3(F&H) Y PHAT 2N A

Aol AR B 4(HAH SF) A
A3¢A olgeg AFEon, X 12(ANAHE
)M E £EA B2 FHAAM ARIRE Fod
o|al72) Foko] AWl AAMR HAlg F A
o] Aol Erlssle] AANE A AlYsA
o} Uz 13code A@dE e AU
o] Malawer 59 9@ &7 A 2 [A
34, [B 33, MA 13, VA 28, VB 1&, VB
3dloldtt, AR FAlE WHozes ADS AlY
g 3AE AYstd, galdA AAE AFFINA L,
2#ll A ZA7E frE] BlF olde(lde ¥# ¥ &
2] H]Z oA &) 2, 28N FFF oXe 2 2
9 g#EaEd FAE AAsact

3. 78y g

=]
5 =3

AiE g AP A A9sn 4 E Ad FL&
ARAER dMe #¢ F A9 7L 438%
o Aok AFe] ANk FH2 et (grasping
power) & A&l Hls BT 76.5%=, U5Y

(pinching power)& 37 83.3%% FA U
FRo] 7155 B3 HFd &3tk Enneking ¥
o] %7} wol wet A9 715 Bk T
69% (891 43-97%)E JERHtH(Table 1). A
471 He7t AE5E o $L& 43S vk

4, ez

ga 594 EAAA (instability) & 7123 %
(pseudoarthrosis) 7] 9lol ageds AMEE
o]A&g AP BF EFHALE o FUCh #
2 5, 7, 108 11904% 34<] ©]7} (dehiscence)
7t ey #4103 11e Z ARz 82 59
T E AHo s AFHATG. 82 1204 2 F
FR L AR 77} o) o] YR FHE F
ZolA BEoz o3sout I AEde & A
ol gtk B} 49N e & F ANA LA
AgAl AP 7H4F (pancytopenia), &4 AT
A, 7+ BA, H¥Z(septisemia) o] Vet Y
A NBE FHstn dF NE2 Hzt FESHUS

6. FAl HE

BAE FA #FF /7L 43 Ngeldd #x
16(REZ $F)olMe 73 TA AVEF EAs
< A F 13 275¢e HHo]l (lung metasta-
sis) 7} BAsted ANAQ] AR AP oH, &
2 14(HDA SF) e #8 VB AFERE FA
&g A8 F 2d 1L Fgol F42 AL
(local recurrence)3te] AR Ack=g A|P3t
T AR aFE 39 3 aS AP Foln A
Fe F 33 V1€ FAA Be AE Uk &
A4 5AY &3 e 78 B ASEY AAsE A
#3 & 2d 6/l H4 Aoz AP
. 2y Uz 8x5e AF7R FH AHE
R I=

&3 1
154 gt 8271 1URdzte) %5 HAad
F42 Ydsidch AP FAM e e
2SR ZES Wuo] #EH
o ggZe IAEL AN} (Fig. 2-A).
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Fig. 2-A. Plain radiograph of a osteosarcoma of the proximal
humerus shows osteolytic destruction and a soft tissue
mass with periosteal reaction.

B. The tumor and surrounding soft tissue were completely resec-
ted. The figure shows intact neurovascular bundle.

C. The gross specimen of a osteosarcoma after resection.
There are the tumor, several hemorrhages, and cortical
destruction in the proximal humerus.

D. Clinical photograph shows hand-to-nose touch. The right
shoulder has functioned well.

% Enneking stage [BZ Ag=Uct, #3 VB
ABFR AAEFig. 2-B,O& ANyt FAE
AFFEAL. & F 8xd FY sgay
(Cisplatin® Adriamycin) & 2%tth ¢ ¥ 49
4708 FAAA Ago} "ol AFL Holx ¥

3 5 R gl e FAZd vl 84%An
&L 91%2 +59 71%L A9 FAoldich
Addel &5 HdE TF 80%, A 80 o
{Fig. 2-D) Enneking &°l 23 A4Al9] 7] #
7te 63%% JEhgd, e ARz HAlE 7}
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Fig. 3-A. Plain radiogréphy of a chondrosarcoma on the right scapula demonstrates a expanding osteolytic lesion

with calcification

B. C.T.scan of a chondrosarcoma on the scapula reveals cortical destruction, soft tissue mass, and central cal-

cification

C. The post-op. radiograph shows complete removal of the tumor on the entire scapula and proximal humerus.
D. Clinical photograph demonstrates good range of motion and strength of the shoulder.

Fig. 4-A. Plain radiograph of a chondrosarcoma on the left humerus shows eccentrically protruding lesion and

cortical erosion without periosteal reaction.

B. Plain radiograph shows complete union of the grafted fibula and humerus.
C. Clinical photograph shows the full range of motion and strength of the shoulder.

o2 9538 A2 F UNch

ol(
b

A3 %

=2 2

2041 FAF B2 oF /1YY & ARR FF
< F42 YAsidd. AR AAMA & A
429 A& §715te TEFSF WHo] Holn o
Agol FAHAHJ}(Fig. 3-A,B). dEXF
Enneking stage [BZ AgsAdtt. A3 AA
o AeE ZRE 443 AASL(FE VA AH

AR A ASET YHAFES I JAF Fo
BAE AFgAAT(Fig. 3-C). #¢ F 34 114
4 FANA FFe] Agoelrt Holo] AFHL WA
2 gkgkom & 7@l %5 WA= Skee A
g 531 T 0%, A 70=e1¥eH (Fig. 3-D)
Enneking 5l 2% 4R 71% #r7les 60%=E
velgth, #5 59 geotd e PGS vlE
85% A FHA ¢ Q1A VL 90% AT
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59 AEE, 4 A g 97 Ho| FolA & A
ol7} gllem 238 AR FAEo] VvHoE EH
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Urprerenz® - 1oggdrio e ARl A F
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< AREBAE FHT T4 A FAeF AT
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S AAY 4 e o, 22 HE AL FEg
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71 89le2e AA dHF & F7]9 4,
X A3 9 #9E, A1FEIY T WA
A G4 A 2, AR g 38 o 2 I
A 27 Zo Bz 9 (adjuvant treatment)<]

1

ERAHQ AM-E & & QA

FHGoZ = 1856 Syme2 ZAZT &A A
&< ANYSAN?. Tikhoff (19149) 9} Lingerg
(19289¥) = ZHE-¥97 EA < (interscapu-
lothoraic resection, ¥% Tikhoff-Linberg
operation) & A|ZFPTPEBRE 3 F 2okl
AR e 4o et G2 AR 5 We] veld
1 AFAR AA g W] o|FoR 1 gE AlA|
FAgo] WaaA HJom®? AYPo iy Foksl
of Al ZAAe HAN, FTUY AETH T
A G Z2 789, A9 4 (@EY &
< B9, AIAH Feo U 2 Vs HeR F9
T ARZ3Z, & 4AIZ dF 13 Fo] AZHA
ok old & AASHE HFEH 2 7)1FH P2
Eof 2A3% Malawer 52 RN dalzo] of
& BF AAE AASAFY. o] EFol wa} 1991
d Malwer & 5029 A3HR HA=g HA8
o F% [ 158, #+8 1 62, &3 I 43, &%
V 8, %3 V 174, &% V 1¥=2 2a3dd.
AAEE 1339 AWHER AAEE APsiien
% 163, #3010 12, %8 I 33, #% V 3
el F¢ F 2dd Ax9 752 A4 §¥
o W} J3e we Aog Holw, webi AHA o
A7t AEFE AA9 7% O 73 Aog A8
got. 23y S 7 F7) el FFol oA
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A|AR] HAF FUgo] Aae WEe ddy
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o AR FAEe WHoZe A% (resection
only), AA-AH <& (resection-replantation),
A7ME EL B%FF ol4d % (autogenous and
allogenous bone graft), % <9F HYE
(tumor prosthesis) 52 w@Wyo] gy HAlewt
Algetd A% 22 9 T HAES BYs] oy
1y F8 A7) (vital organ) & H3}7] oJH 7] o2l
Zofo) B HAls & 2X3 HA g0l EbF
sl wWo] BAASA AAE stsAe g u
A A FdT RS R TGl F2 o
£57 PP Blolv A TG delx e 3
3t A8 Wo] A R ApE oldee &
Add g8 P £ AESH A Eoln 53
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ok, a8y oA ¥ § e A7FEe el AFH
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AT TG AIESY AYe ¢ 77t HaF
olsta Z7)e 4A €] 7% FHEBo] sbgstn A
o] Aojo zto]7} glo] 715 H 2 Y FPHoz &
FA T 25 (FAIANG AR o FRo dF
i Hert glow ZA@de] BebgAe BiEs) &
2 AF AYES ol (loosening) H F& T
(metal failure)o] 4718 AF AUES 4= &
Aol DHANE T2 Wyel i, e
W Z2 ofy Y WIlMe AF FY AYE
T b ool FFke] Alge] WlWMEy] wfEe] A
9 Hol Mg ALSE & QTP HA -
T2 Ads olfe g & YHome AAVL
E7Hsd delx FES dAe T8 2XF HAs
o] 7yl WEA FEFE US FA3 AAE F
A, EF F& F FRY Y)Fo] HAHEE 7
53 AFRrt duEith $ed 2ok ezt ¥e
fon Folaeg A g7] wid Fojdd we
t 35S 98 3o a8y e 285
AlZtel A R FF FY e Yol 7iexe
2 olgd. =3 AR AT 53 2 (FEEn 4
F, AE, & FY Abole] A7 H4)o EHy
Aol g & dom AA HHArt AFAFE AA 9
Hol7t dEHm Aol AAPo2H 7]FH
Agro] ZPPHGHEE® - gx)o] Zo|7} g

AYH FANE AF FF AYE T Bolyg

r

@ 7

L2
=
g

o 2wy
o

of nls] Hojxx| gt B Ao TFH FAES
FH o2 THIHAE B oplE X9 NEL
€ FPFozM At AR 5ol 3E
ot AT g AR A 0] ALRE F
Av ddse olgdle FEAT A AAE A
4 g1 Ennecking stage [B £& [IB 944
gl AHFEEAY FEFEANA ALsed g 7y
< AT A Sl fE8i®,

Frassica $& 03 % AYE FEA
33% (3/920) 7t dE <4, HAl-AHTGEoNA 4a
E57F BE, HA-B]E o4 28 BEI}L ¢4
o A%E Jegdotn Bnstdtl’. Gebhardte
TF -8 olde & 183 HAlsld 67%(128) 9
¥ ol Ang AdA”. Rieble2 529 A7
TEAYE e F 4aolA = A9E AU
¥ B AFME Enneking 59 A 7% H7t
71l ostd HA-AHFE AR 9N HE
66% (¥FZ), FTETZ o4& HAF 28N HF
58% (%), A7} H|F o4& AAIE 28 A
93% (¢ 9 715 H/HE AUt zEY ARy
715 Ad Y QoE AR zz 2 o] AA 4
Aell wetA] ZA &S de Ao B, B o
TFoME AF TF AUEES o] &8 & HAst
A @RI Follge AdE Hold 4z Falete
¥ e 7hsdkA] st

A9 AHAME 71FHA A 2 YA A
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