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Study on the Soft Tissue Uptake of **~Tc-Methylene Diphosphonate

Hee-Seung Bom, M.D., Seok-Gun Park, M.D., June-Key Chung, M.D.
Myung-Chul Lee, M.D., Bo-Youn Cho, M.D. and Chang-Soon Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University
Seoul, Korea

Authors enumerate various malignant and benign cases which showed soft tissue uptake

of *mTc-MDP. We hope it might be a help in understanding and interpreting bone scans.
Among 10,361 ?»Tc-MDP bone scans underwent from April, 1981 to March, 1986, 344
(3.3%) showed abnormal soft tissue uptake,

which included 126 malignancies,

5 benign

tumors, and 153 nontumorous diseases. Neuroblastoma(23.3%) and malignant fibrous histio-

cytoma(22, 2%) showed highest positive uptake rate among various malignancies.

We also illustrated typical cases according to possible mechanisms.
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1. ojataAHe| YIE(Table 1)

snTc-MDP Z27 & 10,3613 w]A4Aq %
HAHE 2l ol 3448 0E 3.3%e] swsiglcl.
o] Z- ot Fofo] 1267(36.6%), FAFFol 57(L5
%), ¥1&F4d3he] 1537 (44.5%), 2] g xA9
A A Ade #dAdshd 1 Qg AT 4 gl
9w A$5 6071(17.4%) 1 9ok

2. *Tc-MDPO|MMHE Hole HEISY U
O BIg (Table 2,3)

G A mTe-MDPAFE Rel 9424 44T
& & 1260 gleul o] F siote] 400 S w3t
vhgo] Fukak(174), S5 (14o0), A7 b EE(7oH),
FEok(6el), AR 6A), FAHEE(5), o
AAFAZAAZF U, FAL T, FAAL
3al), FFRFEA), AR @a)gel A, HEFF,
WY A g, 44 Schwannoma, 713 F, AA 4l
FoF, dFo, FEIAG, AR, i, EFHAZ
oF(mixed germ cell tumor)e] 7 14o]gle}, FA4F
ko 2= 473 2% (neurilemmoma), T ZTEZ(ost-
eochondromatosis), sleldlE, ZAYFHE 4 F4F
o] 7 1d14 o] g},

o] Azl A FLAE AW 7 Fopd E
o gk 9mTc-MDP o] 4] 3 &5 4= uw 417 o}i| 25
(7/30, 23.3%) 9 4YAFAZANEF4/18, 22.2
%)el A% g, ohdo] FA4AE(3/36, 8.3%),
o 3H(40/500, 8.0%), X9k (3/42, 7.1%), FF
(6/95, 6.3%), 2445 (14/226, 6.2%), 434t
F(4/107, 3.7%), &% (1/42, 2.4%), A/
101, 2.0%), AF%(1/54, 1.9%), A2+ (1/60, 1.7
%), ek (17/988, 1.7%), W& (1/66, 1.5%),
HFF(1/72, 1.4%) L ZAZX(/77, 1.3%)9 =
o] gl et

s 7 Aoy GAFd AR EHE 24
(Table 3), =gt 400 A3 Al X ko] 144 (35%), &
A Zot 1061 (25%), Al Zok 261 (5%), A3 42
161 (2.5%), Al713 A= Z ALt 161 (2.5%), ©I-L3F
A E} 14(2.5%), 2T LF7A =HA g2 o7
5¢1(12.5%), =gl Ao} 4g=igke] 6l (15%)% o
Aol A=otel 1 4% Fubglo] 24, FTHEF 2e,
ARt 1o, TRt laldeh, 9t 176 Sl 4

Table 1, Incidence of Abnormal Soft Tissue
Uptake of *mTc-MDP

No. %

Abnormal soft tissue uptake 344 100
Nontumorous soft tissue disease 153 44.5
Soft tissue malignancy 126 36.6
Benign soft tissue tumor 5 L5
Not available for review 60 17.4

Cases showing abnormal soft tissue uptake/
Total *nTc-MDP bone scan(i981.4~1986,3)=
344/10,361(3.3%).

Table 2. Soft Tissue Tumors Showing *»TC-MDP
Uptake and Their Incidences

Cases showing

Tumors tumor uptake/ %
Total cases

Neuroblastoma 7/ 30 23.3
Malignant fibrous

histiocytoma 4/ 18 22.2
Thyroid ca 3/ 36 8.3
Lung ca 40/500 8.0
Skin ca 3/ 42 7.1
Laryngeal ca 6/ 95 6.3
Soft tissue sarcoma 14/226 6.2
Malignant lymphoma 4/107 3.7
Ovarian ca 1/ 42 2.4
Kidney ca 2/101 2.0 .
Nasopharyngeal ca 1/ 54 1.9 B
Breast ca 17/988 1'7 o
Rectal ca 1/ 60 1.7
Leukemia 1/ 66 1.5
Brain tumor 1/ 72 1.4
Hepatocellular ca 1/ 77 1.3

A g4 woko] 104 (58.8%), At 24 (11.8%),
FA4-Fuket 161(5.9%)9 2 24EA /st FA
& o7t 491(23.5%) gt AE2ALF 1A F 3
ZEFo] 591(35.7%), ¢ 4zAE MFT F
o] 2¢l1(14.3%)% 2, AH/5F, AY%F, A4F5F,
Ewing 4% 4 2434 257 g4z gL a2
A fFo] 7 141 (7.2%)9 . A SHAE 116 F
ge] 50l(45.4%) & 7b4 w2 1A¥H 43 thde] f
uhek(4ell, 36.4%), 12t H4E ¢ + g A 2
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Table 3, Histological Classification of Soft Tissue Tumors Showing *mTc-MDP Uptake According

to Organs

Lung ca(40)-squamous cell ca(14), small cell ca(10), large cell ca(2), adenosquamous cell ca(l),
bronchioloalveolar cell ca(l), undifferentiated ca(l), metastatic ca(6; breast ca 2, osteogenic
sarcoma 2, renal cell ca 1, cervix ca 1), undetermined histology(5)

Breast ca(17)-infiltrating ductal ca(10), medullary ca(2), inflammatory ca(l), undetermined histo-

logy(4)

Soft tissue sarcoma(14)-rhabdomyosarcoma(5),

rcoma(l), fibrosarcoma(l), chondrosarcoma(l),

osteogenic sarcoma invading soft tissue(2), liposa-
Ewing's sarcoma(l), undetermined sarcoma(l)

Malignant pleural effusion(11)-lung ca(5), breast ca(4), adenoca(l), endodermal sinus tumor of

liver(1)

Hepatoma(5)-hepatocellular ca(1), Metastatic ca(4; squamous cell ca 3, breast ca 1)

Carcinoma peritonei(5)-breast ca(2), stomach ca(l), hepatocellular ca(l), ovarian ca(l)

Thyroid ca(3),-follicular ca(l), papillary ca(l), medullary ca(l)

Skin ca(3)-squamous cell ca(2), malignant melanoma(l)

Kidney ca(2)-renal cell ca(1), transitional cell ca(l)

Benign tumors(5)-neurilemmoma(l), osteochondromatosis(l), paraffinoma(l), capillary hemangioma

(1), chordoma(l)

Table 4. Nontumorous Soft Tissue Tumors Showing *mTe-MDP Uptake

Inflammatory disease(37)-cellulitis(28), thrombophlebitis(4), burn(2), pyogenic abscess(2), gas

gangrene(])

Diffuse soft tissue uptake(26)-both leg(20), liver(4), lung(2)
Edema(25)-lymphedema(18), venous obstruction(4), extravasation of iv fluid(2), hypoalbuminemia(1l)

Muscular disease(23)-rhabdomyolysis(18), ischemic or nonischemic myositis(2), steroid myopathy
(1), myositis ossificans(]), acute myocardial infarction(l)

Connective tissue disease(10)-dermatomyositis/polymyositis(6), scleroderma(l), overlap syndrome

(1), SLE(1), vasculitis(1), amyloidosis(1)

Pleural lesion(6)-tuberculous pleurisy(3), thickening(2), effusion in congestive heart failure(l)

Soft tissue calcification(5)-metastatic calcification(3), costal cartilage(2)

Contusion(4), Postop. wound(3), Ascites in nephrotic syndrome(1), Tuberculoma(l), Cold absccss

(1), Cerebral infarction(1), Normal breast(10)

7+el W) 9] % Fok(endodermal sinus tumor)(Z 1],
9.1%)e] ek S Sale FESmR FEA Al
EFA 71 A Wskel. 2ok 5ol F AU AZGE 14 (20
26) R, Aol A zkeke] 49 (80%) % &l o] B9 13
A Al 2ot 3o, bk legicl
B 5l F 1A 4 ek 290(40%), 941

1641 (20%), F&9t 141(20%) 4
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3. ¥nTe-MDP O|AHM 2 E EQ HIZYY HXZ
e (Table 4)

Ao s omTc-MDP A& Holx odx4d
Wo st d3Adste] s4 el F 15305 374
(24.2%)9 2, 196 = ukAd e 2244 # 2691 (17.0%),
Mz 9561 (16.3%), Hw 234 (15.0%), AAXAZ
3} 1040 (6.5%), A A9k 106 (6.5%), Fhgul 66l
(3.9%), d2A 4313 54(3.2%), 24 40 (2.6%),
43 30)(2.0%), 282 B, ANF, AqAF5F
2 YA M) F 14 (0.7%)4 ¢] g}

o] 5 7o AP vyl A543 E 37 F F944
do] 2841(75.7%), AN 441(10.8%), 34
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24 (5.4%), 3545% 29(5.4%), FZ=HA7 14
(2.7%)9 27, PR ZAAFAE 2l 264 Foll =
oFZstAe] kA AHE Rl sk 204 (76.9%) 2
AR wokx, 7el zh(44), 15.4%), ‘:41(2011, 7.7%)
A X ult A HE Bl s dgch £Fo] dx ¥
2el] #mTc-MDP 4 & 24l o= 25eiged 2
ozl olstF 1841 (72%), A=l 44 (16%),
Ao F AR AE 201 (8%), AE{uAF 14 (4%)
Solgleh. ZAF 236 Foll & FFZE3N 7L 18401(78.3
%)% 73 Btz el (24, 8.8%), LB REo]

=4 244, Y424 2 FAASANG 14,
4.3%)%% 9o, AAzAI3 104 & =¥

g opr4 24 601(60%), AT, FTETFE, AA
AT, A9d 9 g =5 F 141(10%)
Selgleh. HhEA 6dlF AR Sl 34, 5%
W E7l 26, 2Eln EHAATAN 9 S5HabFel
legor, Q2443]3 50 Fo &= Aol 44237} 3
o, 5dE433s1 295 eh

2 oo
o] =EL Ful 4EVY Bl o]e] FAAAAL
9mTc-MDP o} o] 44 #E Rl 244 #E 4AT
224 FF FLAY o8 ¢ AT =EE Fud
gk Aolch A4 EAA R oy dERAAASN A
whol] Ego] Hi ASE ZEX grhsMnee,
oA g A 4H3E A AR GHAP
MDPo ®nTcE IEXAA FZWd] o] g3t ol
#¥mTc-MDP & 714 3t F2AAAE d8A g
©}?,  phosphate Al A 7} Feoll AHAH e sALEZE
hydroxyapatite @l o] 4 32 S QoA A =r)
+ 4 (Chemisorption)®z}, ;YPA7|Fdl AFaele
Avgo] AAH L gom, oW Fa% F4E s
QA2 oA, BAEH 2 YATHGY Wt Fol
CEEEREL)
QzAel Y AHAE v£d AR da Yot A
oz d4sta gdl, $4 450% 2L T4l 9l
© Fol BEAMNA AASNE AR M3z 4 F
Yol dold + dv AT A4 AL g 29
T8 A9t ool sliEte, Xray 4 e =&
A3 ge gdoist®: 2444 ¢kE # mitochon-
dria Wlol] calcium o] Fols7}A4 o] & HE WY calcium
ol FLMAA AjFete ALOE ol s,
2]yt  Dewanjee'® 5 9"mTc—phosphorus A A 7

“..

mitochondria W ¢ calcium ¥. ‘.: QAo 7 44
Sl Aol Agdctn FAstn gleh olv A FTH
2 calcium & $9% + ¢gl= ”"“’°ﬂ dhte 4
Hel & 4 & FHelvh. =3 %—’:-34 b B )

ARz dzAgRAE dA¢Re Bt 3aR
g4 dhu gbdl, IRITE FAN L g%
Fopll A BEAAAL ANE oy A

reflex sympathetic dystrophy & 7 °2“‘=°] 2 o
A Aok 2 AelE YRFAYY 3o, T2
AR 340 A 55 44T + dedl 25 AN
AFHE Hol A7 2 o7t R}, s Schmitt
B0 gag o obEo] 2Ae AP AdoE
$A4E FAHT dEl Ft 3 A4FFRAN
9] acid phosphatase 4=&ald] %mTc-phosphate,
phosphonate 7} Atz 2ostgh. E s F
A% 4§ YUoE HA4ASY 2y, A
A 2N F AA4L 270 Yot & ATl
A 28 dx Ay

L ATNN F FPYE AZA4AE 24 o
FHEE T ok CET L]
W 3ol WE FYERA, APY 24E ohy
AARG APE g 4 goeleh A
B (Ee 7E)87] AFY FEL A ke
Aol dvl, AZAFTA A o] AAHHE Hal o9
el AEB(Ee FE)ANAY ohid AEd o
Tol ARt dEZAGAE Rolx dE FATAA A
4o B E Wesst BRdlgen® 50 oA
F¢ F4L A gt ohalk 10~20%7F A E(2E
FE)Fd FLWE AYYR o8 FoFgATe v 4
fraba ¥ FAAdEA A A 73260 (74.1%)

o 2490 (66.7%)7F TEF FAE cglornz o

A4 FdEel F o WA AFHAAT el
olp].

2 ATl AE A7 kA EF(23.3%) 2 F44HA4
ZA A ZF(22.2%)0 4 F8] Qe ¥ o=
Gebiteh, 2l of7lel sat AL el el W
717 s AS0L s 15240 F 641(3.9%), +
ot 9761 5 26 (2. 1%)el1 A Fodoll AAAG L 2
2ok sjohe o7t W e 4t =2 AAY
A4EE Rasigod * T 8.0%, 1.7%d ¥
2 Aol obd Ao® Heleh

el 2AS FAE ARG e Fig. 19 A%
E e W AEge] 2ol Aol A=, AxEol
obe @ 4% B2E Yoirl YE A-oleh Fie 2
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Fig. 2. **mTc-MDP scan of the anterior chest of

Fig. 1. 9nTc-MDP scan of the anterior trunk of 13-year-old female patient who had had
50-year-old male patient showing several right femoral osteogenic sarcoma showing
hot uptakes in region of liver. Biopsy of a huge hot uptake in right upper chest. It
the foci revealed squamous cell ca. Patient was revealed as metastatic osteogenic
also had lung ca. sarcoma.

Fig. 3. Close-up X-ray of both breasts and *»Tc-MDP scan of anterior chest of 61-year-old female
patient showing diffusely scattered calcifications and diffusely increased uptake on both
breasts. She was revealed to have calcified paraffinoma.
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Fig. 4. *nTC-MDP scan of anterior whole body of
25-year-old male patient with rhabdomy-
olysis showing diffusely increased uptake
of both lungs. He was guessed to have

metastatic calcification in his lungs which
occured in the diuretic phase of acute
renal failure.

. i

Fig. 5. ®Tc-MDP scan of both forearms of 12~
year-old female patient with capillary
hemangioma of left forearm. Arrow points
to the increased activity in the left fore-
arm which was revealed as capillary
hemangioma.

o A%E A=EY TEF) sd Aeolso]l AL
73%;4;_- Aot Fgo] FAAAAE 4T 9B
¢l a7 7t Fig. 3«] ASE F5 fue 43
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312 Fuld} paraffinoma 2 Xray 4be] Hol: A3
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= dAadd 93 348 (rhabdomyolysis)e
o] & FAAYA ez gt 254 dxt gztalv] F4
AFAY olwrlel mZEEFo] ek ol Ael4
A 3|3}E Qo zlo e wmTc-MDP & w)ukd w4
AE 2 A E Xrayel Rolx b A3z g3
Z2NAA A & oojvh. Fig. 5% ZANQALH
e 2R R wbx] A gde] FrlHe] TLAAA
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FE5AAY F7+ L AFFAD To2 A¥E F 9
= ozt szl

o] Abell A AzLEL *¥mTc-MDP & g AAql 44
Bl Az de] d# Aatge] A er A
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Fig. 6. *mTc-MDP scan of anterior whole body of
43-year-old female patient with breast ca
metastasizing to peritoneum showing diffu-
sely increased uptake in abdomen.
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