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Clinical Analysis on the Metastatic Bone Tumors

Byeong Mun Park, M.D., In Hee Chung, M.D. and Soo Yil Kang, M.D.
Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

A total of 200 cases of metastatic bone tumors was treated at the Yonsei Medical Center during the 5 years period from
January 1976 to December 1980. The results of clinical radiological and pathologic analysis are as followings.

1. Among 200 cases of metastatic bone tumors, common site of cancer comprised the lung (30.5%), breast (15.0%),
uterus (8.5%), stomach (6.4%), thyroid (3.5%), liver (3.5%), kidney (3.5%), nasopharynx (3.0%, and prostate (2.0%).
In male, common primary sites of cancer were lung, stomach, kidney, oropharynx in decreasing order of incidence
and in female, breast, uterus and lung.

2. In metastatic bone tumors, 75.5% were observed in the age group between 41 and 70 year of age, and average age
was 53.1 years.

3. The sex distribution was 107 males (53.1%) and 93 females (46.5%).

4. The bones affected most frequently in this series were as followings;

Vertebrae . . . 183 cases (48.3%)
cervical 23 cases
thoracic 60 cases
lumbar 81 cases
sacrum 19 cases
Pelvis ..... . . dreverrenart et ae et s s bt rea st e se e et spstetes 53 cases (14.0%)
17, TR . . 52 cases (13.7%)
Femur ......... . . .29cases ( 7.7%)
SRUIL ..ottt ssasssrsasaemessasassssssins 27 cases ( 7.1%)

10 cases ( 2.6%)

In only 9 cases (4.5%), metastasis to bone distal to the elbows and knees occurred.

5. Clinical features in this series were classified according to various conditions. Bone pain noticed on 163 cases
(81.5%), fatigue on 152 cases (76.0%) and weight loss on 128 cases (64.0%).

6. Pathologic fractures occurred on 22 cases (11.0%); among them, 13 cases on the femur, 5 cases on the vertebrae, and
1 case on the acetabulum, humerus, rib and clavicle respectively.

7. Hematologically, serum calcium and phosphorus was noticed within normal limits. Serum alkaline phosphatase was
slightly elevated and serum acid phosphatase was elevated in all cases of prostatic carcinoma. Serum albumin/
globuline ratio was slightly reversed (3.4/3.5mg%).

8. Radiologically, 86 cases were osteolytic, 10 cases were osteoblastic and 44 cases were mixed type. False negative on

—36—



X-ray examination with positive finding of scan with 9mTe.MDP were found in 17 cases (27.4%).

9. All cases was treated by various methods; among this series, radiation and chemotherapy performed in 57 cases,

radiation in 49 cases, chemotherapy in 14 cases, hormone therapy in 16 cases and radioisotope therapy in 5 cases.

For 22 pathologic fractures, conservative treatment was performed in 9 cases, open reduction and internal fixation in

13 cases, open reduction and internal fixation with acrylic cement in 5 cases.
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Table 1. Site of primary tumors in 200 patients

Site No. (%)
Lung 61 (30.5)
Breast 30 (15.0)
Uterus 17 (8.9
Stomach 13 (6.5
Thyroid 7 (35)
Liver 7 (35
Kidney 6 (3.0
Oropharynx 6 (3.0
Prostate 4 (20
Rectum 3 (15
Adrenal gland 2 (10
Bladder 2 (10
Esophagus 1 (05)
Urethra i 1 (05)
Ovary 1 (05)
Choriocarcinoma 1 (0.5)
Pancreas 1 (0.5)
Parotid 1 (0.5)
Maxilla 1 (05)
Malignant lymphoma 1 (0.5)
Teratocarcinoma, mediastinum 1 (0.5
Reticulum cell carcinoma 1 (05)
Unknown 31 (15.5)
Total 200 (100.0)




Table 2. Sex distribution of primary tumors

Primary tumor Male Female

Lung 45 16
Breast 1 29
17

3
6

Uterus
Stomach
Thyroid

Liver

Kidney
Orthopharynx
Prostate
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Rectum

Adrenal gland
Bladder
Esophagus
Urethra

Ovary
Choriocarcinoma
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Pancreas

Parotid

Maxilla

Malignant lymphoma
Teratocarconoma, mediastinum
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Reticulum cell sarcoma
Unknown 16 15

Total 107 93

2, HEy waus

Hldee s 34, adas} 1942 g
125 voln glon HFAHE 5314013}, AF
Z 2yl gl 704748 d#d3o| 538(26,5%)
24 7lA wle s} =93, chgo] 51404 604717 2]

Table 3. Age and sex distribution

Age Male Female T otal
0—-10 2 1 3 (15%)
11 —20 0 0 0 (0.0%)
21 — 30 3 1 4 (20%)
31 —40 1 17 28 (14.0%)
41 —-50 25 21 46 (23.0%)
51-60 24 28 52 (26.0%)
61—70 32 21 53 (26.5%)
71 — 80 10 4 14 (7.0%)
Total 107 (53.5%) 93 (46.5%) 200 (100.0%)

A% 5280(26,0%), 414 04 5047+ <] o7 Zo) 46
#(23,0%) & A3, djf-Fo| 4141004 704 Ale]
of wAsti glowm, 404 oAl 3521(17,.5%)2 vl
2d Ae $¥5 9} (Table 3).
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2, YgolAE 10: 309len, ZigdollME 6: 12
Aol Al Y58 wol YA}, Fo 1EE R4
WAl e, ARt vielFoke @alelAgt WAyt
% o} (Table 2).
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ok, o|FolAE 8 3ol 81704(21,3%), F3ol 607
£(15,8%)2 F23Hol L& dolst w4 e},

Folboll & 5304(14,0%), SEoll& 52704(13.7%)
olglz, BRlol| 35M4(9.2%), ARl 13/44(3,4%)
2 iAol Y538 wol WA, A ATl
zrt 7 A A BAFA, AdAsi Aol #/
Ae Aol e 5F FaFol 714 He AolE R
i, Foade Fo3, ATYe 83, AR F4
AL 839 ), velFdg AF HA B
Heolg Rt (Table 4).
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o ztzh 1 A4 dAEg o} (Table 4, 5).

it FAo] W4} 6781(33.5%) 2 Aol 4y o}
A FAol W4l 1332(66.5%)F 4 FAel}
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Wi, ¥z vy, dET 2487 9, HEER
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o WAl v (Table 8, 9). o] AT Ykde v, &
uletoll A 581(17,0%) HA#A=R, AFgAA 34
(18,0%), sictoll4 521(8,0%), el 22(15.0
%), AR, AAe, vAdFUdANA Zz 14 ¢
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Table 4. Distribution of metastatic bone lesions {Total 379 lesions)

Primary| Met. Spine Extremities
tumor | lesion Pelvis Rib Skull Sternum Upper Lower Clavicle Scapula
*C. T. L. S. **pH, DH. BE. PF. DF BK
Lung 5 18 19 5 15 20 10 -— 2 - 2 10 2 1
Breast 4 16 21 3 100 N 3 - 3 - 1 5 - 2 2
Uterus 1 3 12 2 2 1 - - - — — 1 1 —_— -
Stomach 2 4 3 — 2 2 2 1 — —_ - - - = —_ -
Thyroid - 3 2 - 4 1 3 - - - - - - - — -
Liver - - 4 1 1 1 1 1 —_— — —_ - -_ —_ - —
Kidney 1 - 1 2 3 2 2 — 1 — - 1 — 1 - 2
Prostate - — 4 2 3 2 - - - - - - — - — -
Oro-pharynx 4 4 1 — 2 4 - — - - - — - - - -
Rectum - - = 2 1 — 1 —_ - - = 1 1 - - —
Adrenal gland — 1 1 - — - 1 - - - - - - 1 -
Unknown 6 1 13 2 10 8 4 - - - 6 1 1 3 -
Total 23 60 81 19 53 52 27 2 10 - 3 24 5 6 7 7
183 10 T2
% 48.3 140 137 171 05 26 08 7.7 16 18 18
*C. Cervical **P.H. Proximal humerus P.F. Proximal femur
T. Thoracic D.H. Distal humerus D.F. Distal femur
L. Lumbar B.E. Below elbow B.K. Below knee
S. Sacrum

Table 5. Metastasis below knee and elbow joint

Primary Cell type

Case tumor Metastatic ‘lesions
1.  Lung Adenocarcinoma  Proximal tibia
2.  Lung Epidermoid Distal ulna
3. Lung Oat cell Ca. Radius
4.  Breast Adenocarcinoma  Distal tibia
5. Breast  Medullary Ca. Carpal bone an feet
6. Cervix  Epidermoid Distal tibia
7. Kidney ? Proximal tibia
8. Unknown Adenocarcinoma Proximal tibia

A8+ o (Table 10).

C. g8 A4

ZRA o7} Ackd A2l ¥A Calcium, Phosphorus, Al-
kaline phosphatase, Acid phosphatase, Albumin/Globulin u)
5 FAHoz AWt

"3 Calcium 3 Phosphorus & kA o2 A A Sl -

9)9l3, ®A Alkaline phosphatase ¥ 13.2UnitZ 2F
7+ Aol A2k, A Acid phosphataset= U¥-ol

Auk Al gEglen, APAed 4edde AY Ad
ZF718 2gon, s fuste] YRR FoHE
2,

¥4 Albumin/Globulin®]+ 3,4/3.52 <719 448
vreR W e} (Table 11).
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Table 8. Distribution of numbers of bone involved

No. of \ , .
bone Ptl:::y Lung Breast Uterus Stomach Thyroid Liver Kidney Prostate Others Total (%)
involv
1 22 6 5 4 4 4 1 - 21 67 (33.5)
2 18 5 8 4 - 2 2 1 13 53 (26.5)
3 11 3 3 3 1 1 - 1 9 32 (16.0)
T4 6 - 2 - - 2 2 7 26 (13.0)
5-10 7 1 - 1 -— - - 3 15 (7.5
>10 - 3 - - 1 - 1 —_ 2 7 (3.5
Total 61 30 17 13 7 7 6 4 55 200 (100.0)
Table 7. Symptoms and signs
Primary - .
Sx.\ tumor Lung Breast Uterus Stomach Thyroid Liver Kidney .Orophamyx Prostate Unknown Other Total (%)
No. of patient 61 30 17 13 7 7 6 6 4 31 18 200 (100.0)
Bone pain 55 28 15 10 5 3 3 3 3 25 13 163 ( 81.5)
Swelling 46 25 10 8 3 2 2 — 3 16 9 124( 620)
LROM. 21 4 9 6 - - - 5 1 10 9 65 ( 32.5)
Paraplegia 2 1 - - - - - 1 - 1 1 6( 3.0
Fever 15 6 3 3 1 1 - - - 9 2 40 ( 20.0)
Fatigue 52 28 13 10 5 4 4 - - 25 11 152( 76.0)
Wt. loss 58 20 6 10 3 1 1 - 1 20 8  128( 64.0)
Lymph-adenopathy n 18 7 2 - 3 - 1 - 10 6 58 ( 29.0)
Pathologic fracture 5 5 3 2 1 - 1 1 - 4 - 22( 11.0)

D. X—M £¢

20080)9) EFAelet F X—A 4£79 FHe| ¥
1408l Slol, duld oz F3a4-¢ el e,
EAe E244F el dlE gdled, o] F71x7}
HeodA epd el Qigich, ol AP 2, FE-H4
o] 86&l, FzA Aol 103, E{A o] Mz FE& Abe)
Y53 B Aoz vedc) (Table 12).

= F ol FAolte] 2AYAL A * T, ¢
Sr& AHEY TFAME AMREa gleond, 1980y 6 YUY

£ *™T¢-MDP (Methylene Diphosphonate) 2 & Al &34}
£ A3}, ool AeolA¢ 2008F M Tc-MDP 2
EFFAE A3 6208 e FFA g X—A &
dol FE U FFAS XA B9 vlzmE AA3)
Ao, FFAE AYE 628F 6120(98.3%) oA 3A
22 vEphgn, o|F 508(80,6%)lE o¢8l o
Aoz Jelytel, diw X—A #egolA+ 62eF 452
(72,6 %) A1t Aol7} BAEU o|F 392(62.9%)

=

oA o gjel] Aolzt s gict (Table 13).
FFAbet X—A &9 25 Aoz Jehd Aol 4

#4(71,0%), EFAE S40 X—A #YolE Aojs}

AR A7 kel A 18(1,.6%) ] Qe (Table 14).

E. x| B

o R-EY AL JUF AAFT4 e qldle T
A Fgo] £53dcet, nejoz 244 i, HF
adel WA AE, 33tady, WA B4 A=
o FEaYE Aoz APsde, YAEFHA of
A vAYgd A5E, By A% o Hayg, B
¥7 Y23 s o FAE 2058 AFa9
o}, o] & ubAlA X&) e T4l AP A
47} 57e8(28.5%) % 714 wskm, WA AEwks 3
g 73871 492(24,5%) 1 KA e},

g o] 83 WA B4 s A 5l
Al A @8t o} (Table 15).
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Table 8. Pathologic fractures

Primary site Pathologic fracture site Treatment
1 Lung Subtrochanteric O/R & IF with Jewett nail and acrylic cement
2 Lung Acetabulum Conservative treatment
3 Lung ‘Distal femur O/R & UF with plate and screws
4 Lung Subtrochanteric OIR & UF with Jewett nail and acrylic cement
Femoral head prosthesis
5 Lung Compression Fx, T5,6,7. Conservative treatment
6 Breast Femoral neck Girdle stone operation
7 Breast Femoral head Resection of femoral head
8 Breast Rib Conservative treatment
9 Breast Humerus Segmental.resection and O/R & I/F with plate
and screws and acrylic cement
10 Breast Femoral shaft O/R & IF with Kintscher nail and acrylic cement
11 Uterus Trochanter Thompson prosthesis
12 Uterus Femoral shaft O/R & UF with Kintscher nail
13 Uterus Compression Fx, L2. Conservative treatment
14 Stomach Compression Fx, L1,2,3. Conservative treatment
15 Stomach Compression Fx, T8. Conservative treatment
16 Thyroid Femoral neck Miiller prosthesis
17 Kidney Femoral shaft O/R & IF with Kiintscher nail and acrylic cement
18 Oropharynx Compression Fx, CT7. Conservative treatment
19 Unknown Clavicle Figure of 8 cast
20 Unknown Femoral neck Conservative treatment
21 Unknown Femoral neck Conservative treatment
22 Unknown Femoral neck O/R & UF with Jewett nail and acrylic cement
Table 9. Site of pathologic Fx. Table 10. Primary tumors inducing pathologic Fx.
Site of fracture No. of patients Primary tumor No. Path.Fx./Total Percent
Proximal femur ' 7 Breast 5/30 17%
Subtrochanteric, femur 2 Lung 5/61 8%
Shatt, femur 4 Uterus n? 18%
Acetabulum 1 Stomach 213 15%
Humerus 1 Thyroid 7 14%
Rb 1 Kidney 16 16%
Clavicle 1 Oropharynx 16 16%
Compression fracture Unknown 4/31 10%
Cervical Total 22/200 1%
Thoracic
Lumbar
Total 22 N, &% % 2%
w, 2 W&& Table 163 i, AolA Fate WAL s Ll e 2

Aol BAARS $Fo2 2 AdE st ol
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Table 11. Labaratory findings (Average value)

P':i?:ry Finding Calcium Phosphorus phtl‘:)ar:lar:se pho:;)cr:gtase Albumin/Globulin
Lung 9.4 39 12.5 *1.12 39138
Breast 9.1 4.3 14.8 *2.18 3.5/3.6
Uterus 8.6 35 13.4 - 2.8/3.3
Stomach 8.7 4.0 12.6 0.57 3.213.3
Thyroid 9.3 4.1 13.6 - 3.83.7
Kidney 9.6 38 123 — 3.73.3
Liver 85 33 129 - 3.3/3.4
Prostate 88 34 138 2.66 3.1335
Normal range 9-11mg% 3-4.5mg% 5-13 Unit 0.15-0.6 Unit

* One case respectively

Table 12. X-ray findings

Table 14. Comparison of bone scan and X-ray survey

Primary

site \Finding Osteolytic  Osteoblastic Mixed

Lung 29 2 19
Breast 10
Cervix 1 3

—
[

Stomach

Thyroid

Kidney

Liver

Oropharynx

Rectum

Adrenal gl.
~ Prostate 3

Bladder 1

Unknown 15 12

10(7.1%) 44(31.4%)

— N NN W O DN

Total 86(61.4%)

Table 13. Result of bone scan and X-ray survey

Bone scan  X-ray survey
. Single lesion 11(17.7%) 6 9.7%)
Positive
Mulitiple lesion 50(80.6%) 39(62.9%)
Negative 1( 1.6%) 17(27.4%)
Total 62(100%) 62(100%)

AlAolct o FolAe FHE ) of YT E 2

3led wed, Wilis® ¥ 28 dAdFde] EH04 13%
o] BdolE WA, Abrams'®5-L 1,0008]9 °of
AF SN 27,2% 9 FAHE, Young*¥ 52 41%

Bone scan  X-ray survey  No. of cases  Percents
Positive Positive 44 71 %
Positive Negative 17 27.4%
Negative Positive 1 1.6%
Negative Negative — - %
Total 62 100 %

Table 15. Treatment
Treatment No. of patient

Conservative treatment

Biopsy and radiation

Biopsy and laminectomy

Biopsy, laminectomy and radiation
Excision

Radiation only

Chemotherapy only

Radiation and chemotherapy
Radioactive isotope with 113
Anterior interbody fusion
Chordotomy

Pain block

Hormone therapy

O/R and I/F with nail or plate

O/R and I/F with nail or plate & cement

17

16

5

o] ZTA|E, Jaffe®™® 5L 70% 0|4y F
ston®® 2 32,5% 9] FHolE Hn3th

o]

o] &, John-

2o @3 dg4oz Holse Aol weor, st
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Table 16. Hormone therapy

Primary tumor Hormone No. of patients
Prostate Corticosteroid 1
Orchiectomy and estrogen 1
Kidney Methy! testosterone 1
Breast Premenopause Postmenopause
Corticosteroid 5 1 6
Stilbesterol 0 1 1
Oophorectomy 4 1 5
Testosterone 0 1 1
Total 16
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Table 17. Comparison of percentage of the bone metastasis
from primary tumor

Primary Abrams Coley Johnston  Spjut
site {1950) (1960)  (1970) (1971)

Prostate 58.06% 55%

Kidney 24.0% 43.75% 24%
Thyroid 20.00%

Breast 73.1% 19.48% 57% 73%
Lung 52.0% 18.39% 44% 32%
Bladder 8.11%

Uterus 231%

Stomach 13.0% 3.15% 10% 1%
Oronasal 2.43%

Pancreas 13.0% 12%

Rectum 13.0% 0.88% 13%
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