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Surgical Treatment of Pathologic Fracture of
the Long Bone due to Metastatic Tumor

Kyoo-Ho Shin, M.D., Dong-Soo Kim, M.D.",
Soo-Bong Hahn, M.D. Dae-Yong Han, M.D.

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

Metastatic cancer is the most common tumor of the skeleton. The prevalence of pathologic
fracture may increase as patient survival is prolonged by improved cancer therapy.

With recent advances in orthopaedic procedure and medical management of termiani cancer
patients, it is generally agreed that aggressive treagment should be undertaken for patient with
pathologic fracture secondary to metastatic disease, and a team approach should be utilized.

The authors have reviewed twenty cases of pathologic fracture of the long bone due to
metastatic tumor treated in the Department of Orthopedic Surgery, Yonsei University College of
Medicine, from April 1989 to April 1994 and the following results were obtained.

1. The mean age at surgery was 58.4 years (ranged from 24years to 86years) and among 20
cases, 10 cases were male and the others were female.

2. The most frequent site of pathologic fracture in long bone is femur(15 cases, 75%), and fol-
lowed by humerus(4 cases, 20%), tibia(l case).

3. The frequently encountered primary tumors that metastases to long bone are those of the
lung(7 cases, 35%), breast(4 cases, 20%), and prostate(2 cases, 10%)

4. The operative procedure was performed by resection of the tumor mass extensively, and we
used polymethylmetacrylate for filling the dead space after resection, in all cases.

5. The mean survival period after operation is 9.2 months(ranged from 1 month to 4 years and
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9 month).

6. The results of postoperative pain relief status were graded as fair to excellent in 17

cases(85%).
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Table 2. Site of Pathologic Fracture

Site Cases(%)

Femur 15(75)
Neck 5
Intertrochanter !
Subtrochanter 4
Shaft 5

Humerus 4(20)

Tibia 1(50)

Total 20(100)
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Table 1. Pathologic fracture of the long bone due to metastatic tumor

Case S/A Primary site Fracture site Treatment Result/Survival

1 M/58 Lung shaft of humerus S-pins Good/live

2 F/56 Cervix shaft of humerus S-pins Poot/1mo

3 M/54 Prostate shaft of femur IM-nail Excellent/live
4 F/60 Kidney shaft of humerus S-pins Good/3mo

5 F/33 Breast subtrochanteric Hip screw Good/-

6 M/72 Lung neck of femur THR Good/10mo

7 M/60 Lung shaft of femur 1M nail Good/1mo

8 F/53 Breast neck of femur THR Good/4yr 9mo
9 F/65 Stomach neck of femur Bipolar Fair/3mo

10 M/68 Lung subtrochanteric 1M nail Poor/1yr 3mo
11 M724 Unknown intertrochanteric Hip screw Excellent/live
12 M/57 Lung proximal tibia Endernail Poor/1mo

13 F/64 Lung subtrochanteric Hip screw Fair/3mo

14 F/42 M.myeloma shaft of femur IM nail Fair/6mo

15 F/r70 M.myeloma shaft of humerus S-pins Fair/live

16 F/61 Breast neck of femur Bipolar Fair/3mo

17 F/50 Breast neck of femur THR Fair/9mo

18 M/67 Lung shaft of femur IM nail Good/2Zmo

19 M/62 Prostate shaft of femur IM nail Good/-
20 M/86 Unknown subtrochanteric Hip screw Fair/4Amo

M.myeloma;multiple myeloma, S-pin;Steimann pin, THR;total hip replacement

IM nail;intramedullary nial, S;sex, Ajage

Table 3. Primary origin fo metastatic tumor

Origin Site Cases(%)
Lung ca. 7(35)
Breast ca. 4(20)
Prostate ca. 2(10)
Multiple myeloma 2(10)
Others 3(15)
Unknown 2(10)
Total 2(10)
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Fig. 1. Preoperative radiograph, demonstrates posto-
perative state of pathologic fracture of left
proximal femur with external fixator.

Table 4. Postoperative pain relief status(Harrington KD:JBJS, 58-A, 1976)

Result No. of cases

Excellent no regular analgesics were required once 2
postoperative healing had occurred

Good occasional analgesics were required

Fair regular analgesics were required

Poor no decreased in pain




Fig. 2. Postoperative radiograph shows internal fixa- Fig. 3. Preoperative radiograph demonstrates patho-
tion with interlocking intramedullary nail and logic fracture of left humeral shaft.
methylmethacrylate.

Fig. . Angiograph reveals hypervascular mass on the fracture site.



Fig. 5. Postoperative radiograph shows internal fixa-
tion with 2-Steinmann pins and methyl-
methacrylate.

1
-

i

1L

9014 23 & Dahlin®dl ojstd o4 23
M EE FYolet e, Mirra® el
AL FFgol vis) 25d] A=e) w
Aeg dEAgi. PlEdME wid
| MEF dgApt dAshe olF 50-
q_ﬂ i_l_cl*:ﬂ 010135‘2223) %’6}
AtellAls 27, 2%91M 70%7HA)
Fdo7} gl Aem Hasm o,
Mirra$el elaha Exleole] 80%0°)d0] A,
a3 el B WEE AN, AdE
9 FHAAE FAAME AL, AReAE e
o) 47} 7e|¢k 4# = WskTh

Ael4 2% BWEF M9 AV} He Aol

o2
ofN r>4

(I,

:
ot

w2
i

A & o
t
fz
L
ir

£
2
oH,
{o

84%7}A)
IEAle)

)
oo

Ed

42
o

F\F

g

tﬂ ;ﬂ j‘“%’ji/ﬂ

ol A%, T
SFAES 3dsle Ae® 4¥R glon], E

i
1w
i
ar
i

L
R

AEY ZHdMe FEE UEF] A 20dEHE
1588 AANE IR =Fos gken gk
o] 48 At}

ojgldt W Fdeo BE g F 3T Adoer
olgh AV|zte} Aderyel BnEE YRS A4d
37] fsle] Al2g X8 9ol mdo] FaFA
H9em 7o BHe £EY 244 2 F7|RE,
zki% M)o}ﬂl o}uii ;Z} oo ghel AL

A FAo] AEe 75
s —’ﬁé} = ‘%}fﬂwi sﬂéo}aﬁ 3o glew sed
g ou) FoF AEe AME By TAF

ﬁ%%ol Nzel Zad Aol Hr% 9o
Peltier® = Z47h) 354%le2 294 Axo 2
27 T AAAY shge] deoje F v Az
StEE g Adshe Tl AntEd WAkl A
28 Agad drze ZAA sFohy 24

$e= e

aeaiop & Ak

2 AL syl 4A
?_]_‘X]—E‘ ;ﬂ/ﬂ)g—EH }‘ H]EV_Z\:\; 001:3‘):5—_]1 uc;)}_a_ O%Dlo] 2
Y o]atolaiol ahe A ool =g rel AgE

o B% WPEe) AYel BaF P 222
ol glelok Gk, et WA BAel Y Bl

A Wartes Xzshr]7t ojd e JrE I

o

d|
i=h

i

7Y AE ALt genE Zede 85 Wageel
F AMEE et F2 HA4E da Yo, &
A EE %‘%"91 Heold ZRFe] ojuigl JFFe
XA & ¥ g £F F4A Ak awe
wejskA dethn sk,

z A ]E(polymethylmethaczylate) | ARR-E
19633 Miiller® 7} ﬂ—‘.qfc B3gh olgll Tol A
f5 3 9lon, T3 & AjMEC og FokM Rz
4 oA ZH=E 915}&1 B Z&o] Ha rh
T AEC o8} FheFd HEshe T AR
o] Z2 oA A3t dvke dele 2 AHES F
¥ (polymerization) ¥l #3e #A=EE 4 (FA
€5 10029 & 9 =2& A B o}

vzt ¥2% @A (non-polymerized monomer)
9] AE EZ&(cytotoxic effect) lEUHZ 4
Ztg 3 e, dstror B AMEE 3 4EC



ol

) 5137 % (breaking strength) & wou ¢t
(compression strength)¥ %o} ol#g &3
FeF 7] AFHItE 5 e AV EF
om? FARE YA FUEE S =4 HAY
AHE Atole] HEH ] ARLFE, F 3
Atelel] el o] Qe Az AT
I} AHE Afele] AFEI} Fobpd, 2
2089 XE F ZE HdA F AAEE
M 028 27 *EE LT 5 UK

o o oy E
f

> mh
duoes 8
m

|

]

A

8 rlo
{o

R}
op
ol
L)

Aol WA AN dutH YaAdes diE A
AEe] Baof ohH F&e] 14%°A 50%8 =
2 ZAIEI glen, ol e AL W¥H K
o 2000 rade] WAMAS ZAEIRE A /T
Addotn dRed, AL 2349 AGAUL H

AF FAol ARl T wzE] wWEe] A1
iz el glole BA 23 F9ld WA 24}
Hinke 2= F48E 71U oj@da s,

AeAtEe) o] Frlelm ol2 Qs WA 3
o WEw F7He g A2 GH8E FReE o
13E de A% ZA2HA3 U9, Zickeld
Mouradian$? 2 A &S EIT T 4314 B9
3 FA BBl Tvbske AS 229 & A¥=
g Y& &l sth

Harrington$" 2 Aol4 3% SR HAF
Y @3 #9494 odze furt 50%°1801 A,
29 UEZ 2.5cmelde = §8l4d #WHel e
2%, 233 Bertin® 2 AR Adel e
A oA Yuige) esittn sk 2
Fidler”e @A Zo] 50%net dajg ZAfoxe
5% WA FHL Bgon, 50%°14 staid 7
FelME 67%2 ¥4 -9 U5 BYciy Bu
3t

=g 9 FFEY AR AEe B2
ARt n st ofAE Ao o] B
opole], FHPLARNNE FFge] ol o &
gEo] 7le FAolt}, = o FL
ol2 Q1% WA FAFOoR As) A A &<
Ao Az BAE 2 Ha o|E s &A
2 g9 Agd I GAE A A2A7IAH
Aoz olojA £ glenz, Wgd] ZE] A
28 olg kel AzuApAE, WAL,

%

F

13

o

ag
> Mt oo

271 WaEojol RolH, &R X8 ol B
7t #7149 #AE /AT F & team app-
roach7} 73z ojok &30t

REFERENCES

1) DZEE, ZXE, ol ol FHUd % WA
29 AR, digkg el Heg)x], 20(5): 871-878,

2) ks, wER, Hols: Mol Tde 444 AR,
ey g el 7ealx), 17(4)589-597, 1982.

3) wHEK, 2, AED Hols: FEQ) g 94
H 3. YRR, 12(4):601-618,
1977,

4) ofgty, OJAME, ojgdEl, FES, BIHA: Methyl-

188 G4 2 oky 2

26(3):907-915,

=2

methacrylate & A|AE
e AN, ey Foloersl],
1991.

5) A, o8, WHTH, olfE, olEY BdY: A
ol ZFF UiFt I nF. eI
A, 26(6):1855-1859, 1991.

6) Abrams HL, Spiro R and Goldstein N :
Metastases in carcinoma: analysis of 1000

i
o

autopsied cases. Cancer, 3:74-85, 1950.

7) Bertin KC, Horstman J and Coleman SS :
Isolated fracture of the lesser trochanter in adults
: an initial manifestation of metastatic malignant
disease. J Bone Joint Surg, 66-A:770-773, 1984.

8) Bonarigo BC and Rubin P : Nonunion of
pathologic fracture after radiation therapy.
Radiology, 88:889, 1967.

9) Dahlin DC, and Unni KK : Bone Tumor. 4th ed,
Springfield, Charles C. Thomas Publisher, 1986.

10) Fidler M : Prophylatic internal fixation of sec-
ondary neoplastic deposits in long bones. Br
Med J, 1:341-343, 1973.

11) Harrington KD : Orthopaedic Management of
Metastatic Bone Disease. St. Louise, Mo:C.V
.Mosby Co, 1988.

12) Harrington KD, johnston JO, Tarner RH and
Gristina AG : The use of methylmethacrylate as
an adjunct in the internal fixation of malignant
neoplastic fractures. J Bone Joint Surg, 54-



A:1665, 1972.

13) Harrington KD, Sim FH, Enis JE, Johnston
JO and Dick HM : Methylmethacrylate as as
adjunct in internal fixation of pathological frac-
tures. J Bone Joint Surg, 57-A:1047-1055, 1976.

14) Harrington KD : Impending pathologic frac-
tures from metastatic malignancy : evalvation
and management. [nstructional Course Lectures,
35:357-381, 1986.

15) Jaffe HL : Tumors and tumorous Conditions of
the Bones and Joints. Philadelphia, Pa:Lea &
Febiger, 1958.

16) Krause WR et al : Strength of cement-bone
interface. Clin. Orthop., 163:290-299, 1982.

17) Mirra JM, Picci P and gold RH : Bone
Tumors, Clinical, Radiologic and Pathologic
Correlations. Lea and Febiger, 1989.

18) Muller MC : Ostamer und Palaces in der
Knoghenghirurggie. Langenbecks, Arch. F. Klin
Chir., 304:934-936, 1963.

19) Parrish FF and Murray JA : Surgical treat-
ment of secondary neoplastic fracture. J Bone
Joint Surg, 52-A, 4:665-686, 1970.

20) Peltier LF : Theoretical harzard in the treatment

of pathologic fractures by the Kuntscher
intramedullary nail. Surgery, 29:466, 1951.

21) Persson BM and Woutters HW : Curetters and
acrylic cementation in surgery of Giant cell
tumors of bone. Clin. Orthop., 120:125-133,
1976.

22) Tofe AJ, Francis MD and Harvey W] : Corre-
lation of neoplasms with incidence and localiza-
tion of skeletal metastases:an analysis of 1355
diphosphonate bone scans. J Nuclear Med.
16:986-989, 1975.

23) Varriale PL, Evans PEL and Sallis JG : A
modified technique for the fixation of pathologic
fractures in the lower femur. Clin. Orthop.,
199:256-260, 1985.

24) Willert HG, Ludwing J and Semilitsch M :
Reaction of bone to methylmethacrylate after hip
arthroplasty. J Bone Joint Surg, 61-B:455-463,
1985.

25) Zickel RL and Mouradian WH : Intra-
medullary fixation of pathological fractures and
Iesions of the subtrochanteric region of the
femur. J Bone Joint Surg, 58-A:1061-1066,
1976.



