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Treatment of Bone Tumor with Free Vascularized Bone Graft
—Comparision with Devascularized Bone Graft —
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In certain low-grade malignant tumors such as chon
ments may provide a good chance for cure. And large

filled with the massive bone graft. Recent advances in

drosarcoma and giant cell tumor, radical treat-
bony defect after the radical treatment can be

clinical microsurgery have made free tissue tr-

ansfer a clinical reality, and Taylor in 1975, first reported the technique of free vascularized fibula

graft for the reconstruction of large tibial defects with

excellent clinical results.

We tried wide excision and free vascularized bone graft in 6 patients with malignant or aggressive

bone tumor from April 1981 to November 1985 and fo
of free vascularized bone graft is 26.4 months and tha

llowed up for more one year. Mean follow up
t of devascularized bone graft is 22.6 months.

The results of the free vascularized bone graft were compared with 10 patients who were treated wi-

th the wide excision and the devascularized bone graft.

In this analysis, free vascularized bone graft is superior to devascularized bone graft in bony union,

complications and functional results.

Key Words: Bone tumor, Free vascularized bone graft.

A &
Qb el FFF Ao FHL A A (cu-
re)gl= 2w} 7] (function) fAlele F7H4 &
Hellq Az & 4 ’)14 EFa 2 o4

iol:o“,{-i.‘___. Zl-rr°‘] in' o a To'] %izliﬁ_it
F2 ﬁﬂz(amputatlon):—; Al ake], dabaql of
AFFE AEed 1L Fof -ri
tage) 2 Fol4g (bone graft) ==

4315 (curret-

# Al] %(excision)
(o]

& Agal ek 2ol B4 F5F (parosteal
sarcoma), 3% % (chondrosarcoma), Ao} 4%

53 28 AF5E9 ol Fofo|} Alwre] w3}
%2 =50 19865 A% djstm He o Abed
Fol REE o] RejA R

-493 -

ofl

o2
oX
o
o2

A ¥ ‘/f:ﬂ' ‘}Z] Helgol v} La}
ok 7l efxlehe o 2
l;‘_ ] Aol- 1}
H4gk 78 A% (en-bloc
A dolole é-*—*‘”* 27V &
(autologous bone) 3= 5% F(homologous bone)&
WA Fgo] wro] A ES T glrprsssinie,

o

>
ol

N e n-%

o (H N2

AN

FZx3A

Ha
—n
mo o K o

T

R mo ml

. e
© R
)

excision) &

19744 Ostrup 3} Fredrickson'” o] slobge] A4
of esf w4 HAFEE ol 83 dA3HA 5T o
4] % (free vascularized rib graft)-& <] &3} o] & u)

Z 29 (proximal fibula) 2] 4 Fo] 4

graft)- o] 44t FTAL

5‘ :ﬂ_ 21 D}-l‘ 8. 7.15-18, 20)'
2 mAol A& 1981 44 1985 114 7=

629 Aaoll 4 gl FFokell o dhe] Fl g

l(living bone
o A2z e Awpsl v



Table 1. Diagnosis

Method

Diagnosis Living bone graft Devascularized bone graft Total
Giant cell tumor 2 6 8
Chondrosarcoma 3 3
Osteosarcoma 1 1 2
Aneurysmal bone cyst 2 2
Hemangioendothelial sacroma 1 1
Total 6 10 16
Table 2. Tumor location
Location Method Living bone graft Devascularized bone graft Total
Radius, distal 2 5 7
Humerus, proximal 2 1 3
Femur, distal 1 2 3
Tibia, proximal 1 1 2
Tibia, distal 1 1
Total 6 10 16
A A% (wide resection) F ulF T 52| 4 -Fol4 E59 oty Fokol vy F4A o] HIMF Fokd 4
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Table 3. Clinical summary of the patients treated by wide excision and living bone graft

Case Length of Length of
N. Age Sex Diagnosis Location Method of treatment Immobiliza- End result
0. tion Follow-up
1. 19 M osteogenic- tibia, resection arthrodesis cast 4 Mo. 39.5Mos. delayed union
sarcoma  proximal with living fibula brace 5 Mo. no pain
graft no local recurrence
walking well
lung metastasis
2. 46 F giant cell radius, resection and living  cast 2 Mo. 39 Mos. good*
tumor(R) distal fibula graft fracture of graft
pain (+) wrist
no recurrence
3. 30 M chondro- humerus, resection and living cast 4 Mo. 36 Mos excellent*
sarcoma  proximal, fibula graft fracture of graft
Lt. and slignt malunion
of fracture
4. 20 M giant cell radius, resection and living cast 2 Mo. 15 Mos. excellent*
tumor distal, fibula graft pain(—)
Rt. ROM 50 %
5. 66 M chondro- femur, resection arthrodesis cast 4 Mo. 12 Mos  satisfactory union
sarcoma distal, with living fibula brace 3 Mo. ambulation without
Rt graft crutch
no recurrence
6. 32 F chondro- humerus, resection and fibula  cast 7.5 Mo. 17 Mos. poor*
sarcoma proximal, graft non-union
Rt. EST
Mean 26.4Mos.

*Criteria by Ottolenghi, 1972
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Fig. 1. The serial X-ray of the case I: Giant cell tumor. A) Cystic mass with pathologxc fracture and
cortical disruption. B) Immediate postoperation. C) 3 years after operation. It shows fracture of grafted
bone, but host-graft junction united solidly.

Fig. 2. Freshly dissected specimen of proximal
half of fibula with 1cm muscle sleeve and intact
peroneal vascular pedicle.
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Fig. 3. Bone scan findings of the case I. A) 1 week after operation. Radioisotope uptake increased all
over the length of grafted bone, especially over the host-graft junction. B) 2 months after operation. Ra-
dioisotope uptake in grafted bone is identical with the rest of radius. It means that grafted bone funct-

ions well.

Fig. 4.mThe X-ray ’findings of the case II: Giant cell tumor. A) Cystic mass on the distal end of radi-
us. B) 2 weeks after operation. C) 1 year after operation. It shows well united host-graft junction.
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Fig. 5. DSA finding of the case II. 2 weeks
after operation. It shows vague shadow of pero-
neal artery communicating with radial artery.
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A 15Yakel] u]Fo]4] Blo 4 THo] Yo
MY Anng$ ostgdct. T4 4%
o] Folx 2 o] AT wFFH o FA o
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Fig. 6. Serial X-rays of the case III: Chondrosarcoma. A) Multiple calcific density with cortical disr~
uption is the prominent findings. B) Immediate postoperative X-ray. C) 1 week after operation. It shows
increased radioisotope uptake -all over the length of grafted bone. D) 10 months after operation. It shows
marked hypertrophy of grafted fibula and union of host-graft junction. E) 1.5 years after operation. Good

union of host-graft junction is observed.
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Fig. 7. X-rays of the case IV: Chondrosarcoma. A) It shows multiple calcific density within the osteo-
lytic lesion. B) 7 months after operation. Proximal and distal host-graft junction has become united. In-
tervening chip bone also has become relatively homogeneous.

Table 5. Length of immobilization

Distal radius

Proximal humerus

Distal femur Proximal tibia

LBG DBG LBG DBG LBG DBG LBG DBG

No. of case 2 5 1 2 1 2 1 1

Cast immobilization 2 Mos. 37 Mos. 4 Mos. 75Mos. 4 Mos. 6 Mos. 4 Mos. 3 Mos.

Brace support 3 Mos. 6 Mos. 6 Mos.

Total support 2 Mos. 3.7 Mos. 4 Mos. 7.5Mos. 7 Mos. 12 Mos. 10 Mos.

LBG/DBG x 100 54% 53% 58%
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Table 6. Functional evaluation

Living bone graft Devascularized bone graft Total
Excellent . 2 1 3
Good 1 3 4
Poor 3 3
Total 3 7 10

Table 7. Criteria for functional results (Ottolenghi, 1972)

Excellent No recurrence

509, or more of its original function

Painless and stable articulation
Good Partial loss of mobility, but functionally useful

Some instability

Poor Painful limitation of motion

Amputation due to infection or local recurrence

Death

X a&d 1

AR Azt 147179 vlm, P43 2E
v 9 )54k s RE 248}

1. 1&7|2te| v (Table 5)
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ARE wedel 47 FF4E FHAAAGE F
5

l.

N

e A7k BB LEUAY B4 Fol A%
% dlmsie 240l Heh. AaiAe A% T AR
E B3 £50], AL ATV o] Fag

Aol = sl 4 o] FrAE EF "bHA]7]
7l Sl e FFEFL o183 #H o4l en-
doprosthesis & o] £3F £ ulo]] glepioinintey,

A28 A 2R o4 E 3o E R
A — A §3% (resection arthrodesis) & )3 3}
o #H %59 7l5& FAsact.

%39 7152 Ottolenghi (1972)'" 7} A A&+ |
Z(Table 7)ol 2]3le] FAsIGT ol FHRITE

& AYE X9 Age o] 71Tl w5717t o

Hvk. A4 &5 "9 vmsl ey A A
+ AZo|AE 3 F 5 (excellent) 7} 23, k%
(good)7} 1@l%le HAAAT o4& 7aHd AL
$47F 14, k% s} 38, Egko] 33 4},

1 B

A5 oA FoFolvh T4 Aol HIAF F
okl A A UE wkzlElrl & Helkgol A F
< el sht sl 5E KA 7 e Aelnz
Ao ubgolw A JFE RAY + Ude FHSH
A £ B dAle F 47 Actyd FALES
Al sk Wo] tlA =2 2= ghct,

19521 Lawson”-& 8-F 49| Ho| w3k 13
2] A EFA vF ZTHEE o] 4l A go)
gglom oF 6509 FEHNE FAT At
Bk el. Wilson (1965) 52 323 2] 25T
ot Fokell A T HAEF Fol4 g AYshe v
ol ot =k vh, AFol4l, wFol4l,
HA-T (endoprosthesis) 9] A&, FF ¥ HEF
6] % o] 4 (sliding graft)& ]84 A ¢
S| o3l rlEslgda, 1975d Campbell® & 7
ZF2Ye gdhdFE =7} o] A = (corticocancellous
autograft) & |8 sk} 2| B3t 634 AEL A
on FEHHE ARl BT 12°FFo] HF 13°
gtz e, 8 JeldlAE 4 (1981)" 5o B
g upell sl 4#9] 8F Aol WY A
A xFol el olF ZHEE o)A 7 A3, Aido]
o stAAE EE¢RR 7le s #2380
a1 RuEkg .

Bt FALES 4 HAF ol4AER AMAs)
£l o] A Fo] Ala 4 x| ZHcreeping substitution)
o FAE AM AYEFR dAHed =& ds}
z FAAL WEsz gepr-® FF. Parrish
(1966)'* = Fu AAs F " 2pshFol vt
BEHE o4 F Yol F Av AIHLE FESF
(bone resorption) 8} 1ol w& o|AlFY FTAH, 2
ol B0l 4T Aolel BHT L AT
ookl Y AL WurFor x| 4§
3 4 (sloughing) & 2| 43} c}.

ol# g FAIAHE A Yl R LA YF
o] 4l Fo] o] Al =¥ 3 glom o|n] 1905 Hun-
tington -2 Ao}e] Fg e Ao g Qg AT
o] Fuog FA Lo Nl FAFFE KA
¥ FS A A LR o]AlFte F2 AE E sty
A ol4E9 subE viaddlgl e 197431 Os-
trup 2} Fredrickson'?-2 g0 2 & i 53

\O
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(free vascularized rib)$¢- 3}ol-F(mandible)2] 274
Eoll o)4lsle) 4FE AT, nAFEE o) £
g v F2] A F o)A E& 1975w Taylor'” 7} 2 &)
2] AT A ERYel Mg A Esd 43 o]
3 2 Az A g dst Rasa gleph e,

AE o] 4 E A&¥ + A& FE(donor bo-
ne)2 A= ¥ E, SE3 AF Fo| M wol A%
o] s) o FAEo] o] Ue FAAAE 5F3
thoracic skin-$ 7te] sl 57+ F3)H (inter-
costal osteocutaneous flap) 3 A-F53 1 929 3
B2 Z3sh= A %3]3’4 grom osteocutaneous
flap)e] gho] o]y ATgat 5F9 TFi T
A sl 10cm of 4F2| :"'754‘-°ﬂr AHge] &
ghste] ARF FHHT Adolle v FY YTl
Algo] AT Ao o o,

g 4F ol e oA TY FHE Y T
obdl Z7F kol glo] o] 4] FS AP A Alste] o7
Al glo] AFHehh0, 2By FRE A
b AT FREE oS HAE & 4 gle]
I HE FAL 7 AR o)A T F4 B o]
of @28 FAHol v Frid 5o FAAL AAY
sl o4l wez 4aAHm ok, 2
Weiland ¢} Daniel (1977)'%'% & o] 2} 7+& 230
A= wle £EA]7ko] 14~18417F AE Aels] o
°ﬂ 8 o] ¥ £¥9 7154 (patency)
¥ F4 AAslr) g€ A9 vE FUE
4 35 Aok grte AAF S HHD 9
= Hentz (1983)" 5-& % Aol dk=4] dal =
FE Agslol e 2HE A A5,

o o 4N o p[n

2 E

Aty Y F3 o3 ndol e 19814 4
HHel 19854 1Y 74x) A-Fe] Dbl 47
b4 Fofol vk Auto] WA A Fok G4 F
Hel AAE F AR5 AF o)4AES Agsgd
I o] F 1elE Ashsgct.

Fa9] AAlg F QAR T o|4Eg Age 10
gl of AZ o]l Fell AT 13 EF A HAF o
A Foll EFAA 599 Y Fel T vlaste o}
23 2 AEE A}

B dAE F FolAdgel g7t FFPY A
Bx 5% 2L A4 FPFAALY AL nigt
Agkz gk Aoy YzAse AFE ok Fof
ol v} Fr4arbo] ulwidl k4 Fokill A& =|Hel
ThREe 43w ubEAd 4 Uglon 53
g al 4F o|Algo] HAHAF o4 UG T

1)

2)

3)

4)

5)

6)

7

8)

9)

10}
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