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Fifteen Cases of Paget’s Disease of Bone
—Roentgenographic, Scintigraphic and Histological Findings—

Shigeharu Dokoh?, Susumu MorikawaV, Shinichiro Shimbo®, Ryuichi Nakano?,
Eigo Mori®, Rikushi Morita%, Masao Fukunaga, Katsuji [kekubo®,
Toshiaki Higa®, Takashi Ishihara®), Norioc Wasedas),

Itsuo Yamamoto?, Megumu Hino”, Chohei Shigeno?,

Jun Aoki” and Kanji Torizuka?

Department of Radiology", Internal Medicine®, and Orthopedics®, Kycto City Hospital
Department of Nuclear Medicine, Kawasaki Medical School,

Department of Nuclear Medicine® and Internal Medicine®), Kobe Central Municipal Hospital
Department of Radiology and Nuclear Medicine, Kyoto University Sichool of Medicine?

Research Code No. : 505

Key Words : Pagel’s disease of bone

Clinical, roentgenographic, scintigraphic, and histological findings in 15 cases of Paget’s disease of
bone were evaluated.

All patients had the elevated serum alkaline-phosphatase activity (Al-P) which was significantly
higher in a polyostotic group than in a monoostotic group, and which tended to decrease according to the
stage. These facts indicate that serum Al-P levels reflect the extent as well as the activity of pagetic
bone lesions. Differential diagnosis of the lesions from other localized bone diseases by X-ray findings
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were usually not difficult with a few exceptional cases. Bone scintigraphy was, however, considered to
be a very useful tool not only for the diagnosis, showing intense uptake of the radioisotope on pagetic
bone lesions, but also for the detection of the latent bone lesions. The approximate incidence of the
disease in Japan was estimated to be lower than that in Europe and/or USA. It would be, however,
presumed that there exist large numbers of latent patients of Paget’s disease in this country.
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Table 1 Summary of the patients

Case i Affected bones Primarily Familial
No. hge Sex Number Localization Stage Associated diseases found by incidence
1 49 M 1 L-Femur 2 Chronic hepatitis X-ray (=)

2 70 M 1 L-Tibia 3 Heart disease X-ray (=)

3 64 M 4 Skull ete. 2 Renal cell cancer Bone scintigram {=]

4 45 M 4 L-Femur etec, 2 Myccardial infarction Bone scintigram (+)

5 60 M 1 R-Femur 2 Cerebral hemorrhage Bone scintigram (-}

6 73 F 11 5kull etc. 2 None X-ray (=)

7 70 M 1 L-Pelvis 2 Prostatic hypertrophy Bone scintigram (=)

8 79 M 1 Skull 2 Heart disease High Al-P (=)

9 51 M 1 L-Pelvis 3 Prostatic cancer Bone scintigram (=)
10 13 F 1 Skull 3 Gastric ulcer Bone scintigram (=)
1 31 M 1 R-Tibia 2 Ostecarthritis X-ray (=)
12 59 F 1 R-Pelvis 2 1° HPT* Bone scintigram  (-)
13 77 F 2 Skull & L-Pelvis 2 None High Al-P (=)
14 60 M 2 Skull & R-Scapula 1 None High Al-p (£
15 61 F 7 R-Calcaneus etc. 3 Gastric polyp High Al-p (=)

* 1% HPT; Primary hyperparathyroidism

HEFI604 9 A25H
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Table 2 Laboratory data (1)

Case RBC WBC PLT GOT

LDH

T-P BUN Na K Ccl

No. x104/mm3  x102/mm3  x10%/mm3? mU/ml mwmU/ml  g/dl mg/dl mEq/L mEq/L  mEg/L e
1 470 78 22.8 49 123 6.8 16 139 4.0 109 (=)
2 467 52 10.6 40 139 7.7 12 137 3.9 106 (=)
3 470 a6 14.0 60 198 8.6 16 140 5.7 96 (=)
4 414 37 25.0 57 161 7.4 (-)
5 382 33 15.4 67 123 7.1 14 142 107 (-)
6 340, 52 21.0 31 260 6.5 17 140 . 107 (-)
7 433 55 24.5 39 130 6.7 14 140 3.3 105 (-)
8 435 48 20.0 24 157 6.8 21 144 4.2 108
9 522 47 24.6 69 152 7.1 14 (=)
10 462 40 17.4 27 110 6.4 8 144 4.5 106 (z)
11 420 48 18.1 16 167 * 6.2 11 142 4.0 104 (-)
12 384 37 21.3 17 155 6.8 19 142 4.2 110
13 447 44 14.9 23 183 7.0 17 141 4.7 108 (=)
14 490 84 18.3 18 180 7.1 15 143 3.7 104 (-)
15 369 34 19.1 29 209 6.7 13 145 4.1 109 (2)

Normal 380- 40- 12~ 0- 100- 6.7- 8- 135- 3.5- 98- (-}

range 520 a0 82 40 225 8.3 20 145 5.0 110

*; Underlines indicate abnormal values
(18) AREREE H46% H95
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Table 3 Laboratory data (2)
Serum Urine
Hydroxy-
Case Ca P Al-P Calcitonin PTH 25(0H)D 1,25(0H),D Ca P proline
No. mg/dl mg/dl mU/ml pg/ml ng/ml mg/ml pg/ml mg/day mg/day mg/day
1 9.1 3.6 100 <50 <0.1 12 200 271 1166
2 8.9 2.9 94 <50 <0.1 10 490 238 740, 25.2
3 9.0 3.7 372 <50 <0.1 9.3
4 8.4 2.8 240 <50 <0.1 5.8 20 170 612 43.5
5 8.8 3.2 367 270 <0.1 4.0 56
6 8.6 3.6 738 <100 0.5 110 127
7 s.4 3.1 146 160 <0.1 13.8 15 180 612
8 9.0 2.6 97 <50 <0.1 27.2 _1"?_
9 8.6 3.6 350
10 8.6 4.3 a3 0.2 6.4 67
11 8.6 3.8 132 39 227 39.0
i2 1.5, 2.7 155 50 i.52
13 9.2 4.4 1200 <0.2 6.4 30 166 370 270
14 8.8 3.0 1158 30 <0.2 47.1 182 450 58
15 8.8 4.5 818 65 0.4 10.8 29.0 138 320 84.3
Tenge  1ov6 i ey <165 0.5 5 ' H T

*; Underlines indicate abnormal values
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A B C

Fig. 1 (Case 1)
A: A roentgenogram shows the prominent antero-lateral bowing of the left
femur. There is thickening of the cortex with destruction (combined stage),
B : Markedly increased uptake of “*™Tc-MDP in the left femur on whole body
bone scintigram (anterior view) is observed.
C: A demineralized histological section (H.E. stain) of the femoral cortex
shows a typical mosaic pattern of cement lines.

FEFN60F 9 A25H (19)
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A A roentgenogram shows the slight anterior bowing of the left tibia with

B : There is very high uptake of *™Tc-MDP at the affected bone on the whole

C: A demineralized histological section (H.E. stain) of the medullary bone
shows mosaic pattern of cement lines. Thickened trabecula indicates the
prolonged new bone apposition, which is characteristic in sclerotic stage.

bile, KEEEBRHERELET HEF 4 Tk
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A B
Fig. 2 (Case 2)
thickening of the cortex (sclerotic stage).
body bone scintigram (posterior view),
Active bone resorption by osteoclast is also seen at left lower corner.
(C) &RT.

2-a, BXEATR

AHRATEBRBRELE 5> FREORE, HoH
REEMBERVCEROMENE D F Paget Kic
WBE e ROVEFLIAZ R £Fic@ZBDd bhi
(Fig. 1A~13A, 15A), fEFI141%, 156IhHE—oD
lytic Stage (Stage 1) TH b, BELE LT,
EEBOEFRBROAVRD DI, FEOHEE
TR & S h TR osteoporosis circum-
scripta D% 21 T\ 7z, 73 combined Stage
(Stage 2) R U sclerotic Stage (Stagd 3) 1Zfb
THEEOXFATR S ARCHENTHY, AR
ROSMEE bicfteh, BRROBHELES
B, iz bWt AEIRD “cotton
wool appearance” 2352 bz (Fig. 3A, 8A, 10
A 13A), REFICRIAEOBHIL, HEETD
5 KBEE (Fig. 1A,5A), BE (Fig. 2A) 2@

(20)

ABREESOBEOHAEIIELTH - (Fig.
4A), fl, WEDHH 57\ EBEE (Fig. 6A)
IZIEOBHIZED ST, BEEEFOLEHicIiLH
ENEERERZELTCVAZ ENREI N,
7o B E HE I i 5 pseudofracture (X 1 4§ 3
Bdhhishote,

2-b, B vFI 374 —
FEGRTOELREEOE LY, B
vF 77 A E¥Te ) VEMLEWOREL~DOE
WEER YR TELE LR TV, & E D154
P THLITRNTCORERCHEC-REEE RO
7z (Fig. 1B~15B), f(=CHF> v F7 574 —
EREROIL X OWRO LB, EH S, 4, 6,
13, 1SR WTRRBERORERBIZSFRHT
Heato,

BYVFIS 574 —RUBXRECHER LS
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Fig. 3 (Case 3)
A A roentgenogram shows the interspersed areas of new bone at the skull,
representing a typical “cotton wool appearance”, and thickening of both inner
and outer table of the skull (combined stage).
E: Whole body bone scintigram (posterior view) *“™Tc-EHDP shows the
delineation of multiple osseous involvement (skull, scapula, sacrum and verte-
brae),
C: A demineralized histological section (H.E. stain) obtained from skull
demonstrates the thickening of trabecula accompained with increased number
of osteoclast.

Fig. 4 (Case 4)

A : A roentgenogram shows the prominent thick-

ening of the cortex at the upper portion of the left

femur, and the increased width of femoral neck.

Coarse trabecular pattern is also seen (combined

stage).

8 B : Whole body bone scintigram (posterior view)
reveals the intense uptake of *"Tc-EHDP at the
left femur, 5th lumbar vertebra, sacrum and right

& calcaneus.

A B
FRFI604 9 258 (21)



1212

A

Fig. 5 (Case 5)

A : A roentgenogram shows the lateral bowing of
the right femur. Destructive changes as well as
markedly thickened cortex with coarse
trabecular pattern are present (combined stage),
B: Ramarkably high uptake of *™Tc-EHDP is
seen at entire right femur on whole body scinti-
gram (posterior view). Accumulation of the
isotope at left elbow is due to the extravascular
leak of radionuclide.

150IFR OBRER BB TH D, TOL£H5
fi%k Fig. 161R3, FHE (26%), HER (18
%), BHEE (15%) PHFRFALTH -1,

2-c. HHEMATR

H Paget MO & X EHBFTRYEHE 2L TH
<, xOBKRER, XBFAR, Brvsrs 34,
MmEEAFERT RS X ) RS & OERIMTTRET
Bote, FEBETWELIFD > B, EML, 2,
3,8, 9,11, 13, 15 BAERATNICAHEE O BWi» e
ThTxbh, ERBDHXHEERCT A0 LHREF
DREEIEET 2 B TEAEE L Ehi, fEF
143, ZREBHESOBEEEESR L OEHHN
DBEITcDFERZ T, TOEF Paget FD
ZWOHEE LIEGTH B, B Paget FIXE > v
77 sk, BRERREEECRIAZML, &
EwitE LicERB#BEDICHIZ, cement line
DEF A 7 EEDVFFEI E Sh T30, HBFT

(22)
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Fig. 6 (case 6)

A: Prominent thickening of the cortex with
destructive change and coarse trabecular pattern
is observed at the right humerus on a roentgeno-
gram (combined stage).

B : Using *"Tc-EHDP, high abnormal RI uptake
is seen at entire right humerus on bone scinti-
gram (anterior view),

RExYFA 7 BEP RO DR IFADORTH -
7= (Fig. 1C, 2C, 110)., E4 B BRI A
FRCREhTw5 2 &, B HEa
M oWMIBEREZT > eflici D bR, W
% hyper-functioning cell DEHEEZEL T W
oz & X W HESIH e nt(Fig 2C, 3C, 70). ¥ 7=,
WEMRILSEOEME L L TabhT\whi,
REENRVT 5 B MR ERILL A B S o H A 1
L, LardbEsdiagsofbEmE R T
7z (Fig. 2C, 3C, 7C), Mt— Stage 17T H 5 fEH
14D E4EMPT R, Stage 2% Stage 3D Fh &
NTERORAAL & B IBRILE O B H S EE T
Bt (Fig. 14C).
E %=

F Paget 51X, TOHEHOMEVLIKE « DR
PRI & T Fr, Lo L19764F Mills & A%
WEMRNCERE AR BEH L, slow virus 5t
THREPLCLIE, MR ) TheZHToH
#r0~135% K4 L Hibh, BT virus gz
ZTOFERBFD LR T\W5H, HEHMRAKEE A
DO FEPLLIAMC ATE (X AR RN X b BAHE
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Fig. 7 (Case 7)
A: A roentgenogram demonstrates the coarse trabecular pattern with partial
sclerotic area in the left half of the pelvic bone. Small radiolucent destructive
foci in the thickened cortex is also observed especially at the public and
ischiatic rami (combined stage).
B: Very intense radioactivity is observed at the left half of pelvic bone on
whole body bone scintigram (posterior view) using *"Tc-EHDP. Abnormal
uptake of the radioisotope is also observed at the left knee, but this lesion can
not be differentiated from degenerative joint disease.
C: A demineralized histological section (H.E. stain) demonstrates active bone
formation as well as resorption represented by increased number of osteoblasts
and osteoclasts.

Fig. 8 (Case 8)
A A roentgenogram shows the thickening of the
skull, especially at the inner table. The bone
lesion is mixed with lytic and sclerotic changes
(combined stage),
BB : Diffusely intense uptake of *™T¢c-HMDP is ob-
served at almost entire vault(left lateral view).

A B

FAFI604E 9 F 25 (23)
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Fig. 9 (Case 9)

A : A roentgenogram shows the mixed lesions of
destructive and sclerotic changes at the left half
of pelvic bones. Coarse trabecular pattern is also
present. Diffuse sclerosis is prominent (sclerotic
stage).

B: Remarkably high uptake of ®™Tc-HMDP is
observed at the bone lesion (posterior view),

NRIRBZEW, REECOEFEREETHH LIXLIEX
HREETHVRFE L THREARERZRDAHZ &,
XBEI MBI CEBES OB RLMEER
EELENDB B, A6hORPETHS
CEERTRBETAHLOTHD, KEREVYF/ 7
A FFREBIER L Rl 0SB EYRTICD, £
EBOKEYBRET20CEHENR G, FOAY
FIR LT, REBmALMREE, 7 LR Emb,
FHAFCTRES ~ TEME, 25F>v+7
S AR{T o e fEME X » Rl S hic RO ERH
HhRIETOBELED KT L, REHLFRT
(#9004 361 (490.33%), FEK¥EMBE T
#94,000%51 9 Bl (190.23%), MF s ERE
T2, 000605 34 (#90.15%) TH bH, Th
bR KRBT HRBEHE L VEY, LrdE
DEMEWTh LA L r0BETHEELYSZ2HO
BIEREATHEDOT, RELEOEMATEL
DOHERE LI & Bbh, RIPTORERE
REETOEHRGAITD 3% E VI EEICW LT
BHTEGZ ERHEE IR, L Lied 5
HE DR SN GEF DL TIHIRRE Shi-BE
ROBvv+75 74 -t W BRIER S A

(24)

Fig. 10 (Case 10)

A A roentgenogram shows the thickening of
skull tables. Sclerotic changes is dominant with
partially less destructive changes(sclerotic sta-
ge).

B : Whole body hone scintigram (posterior view)
demonstrates the intense uptake of *"Tc-HMDP
at the skull. Abnormal RI uptake is also observed
at thoracic spine and bilateral knee regions,
which are proved to be compression fractures due
to osteoporosis and joint disease, respectively.

Fvk, 156k 741 (47%) k.5 (Table 1) = &
Db, FIIC BT HHE D CHEE I SHE L
hHED TREEOBESRE DFEREE S i
fovs, By v d 7574 Do 5 b
LitoleBED 5B, & ALP MESBHHEE ©
HolcZ LITEHET S, & Al-P MERE
DERFRKRE LORBEMFTR L Sh Tk, EEDL
DIFATHEMEEREE 2O DT AP M
ExBDI, - TREARHOR Al-P MfE D fE
Gl ATE R ENZ M O—owr Nz TERT 5 LE
BB EBbhs, SREFIIERBES X b IMTF
AP DA BICEETH Y, T Stage DR IR
fETHHEREFADI(Fig. 17), TicbbARIEK
R 5sBAPIEOREL RENOKEE L
Stage IKFT 5 L Bbhic,

AABHEEE $40% HI5
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Fig. 11 (Case 11)

it
A: A roentgenogram shows the coarse trabecular pattern of the right tibia. The
thickening of tibial cortex with partial destruction is observed (combined

L7

stage).

B: Abnormal accumlation of *™Tc-HMDP is observed at the upper portion of
right tibia on whole body bone scintigram (posterior view).

C: A demineralized histological section (H.E. stain) from right tibia demon-

strates a typical mosaic pattern of cement lines.

Fig. 12 (Case 12)
A: A roentgenogram shows the sclerotic change
with coarse trabecular pattern at the lower half
of right pelvic bone. Tcickening of cortex with
destructive change is prominent at right ischium.
B : Using *"Tc-HMDP, whole body bone scinti-
gram (posterior view) scows the intense RI ac-
cumulation at right pelvic bone.

PBFI604E 9 A25H (25)
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Fig. 13 (Case 13)
A: A roentgenogram shows the interspersed areas of new bone at the skull.
Characteristic “cotton wool appearance” is demonstrated (combined stage).
B: Whole body bone scintigram (posterior view) using *"Tc-HMDP reveals
high RI uptake at entire skull as well as left pelvic bone due to pagetic bone
lesions. Moderate abnormal RI uptakes are also observed at several vertebrae.
However, they were judged to be spondylosis deformance or compression
fracture due to osteoporosis by X ray examinations retrospectively.
C: A non-demineralized histological section (Bone stain) depicts the acceler-
ated bone turn-over, representing markedly irregular trabecular pattern ac-
companied with both bone resorption and formation.

EOHEL LTIREHBFRBET 254, HENE
DA X B NSRS RS, REE~O
MRS, K OFREFH O A-V shunt'®ic X
A& BB M EEnNcES < BtuTre, &
BEOEM S BRI, BFRESE~DOEK
BER DT oD, SEOLAFAEAE, £
BCEEL R TROSHEIRD bhith o,
fe¥s, EFILGEIFRIREREITTEEDOSHTH S
B3, B Paget 7 & Bl FIRBREERETTLERE 0 BB M1
DVWTHEL 2LHRELR TV TR WB20H 0
D, WTFhHBERTHY, WThiERTHHH
W TIRER TR,

X3P B _E o SE R WL B R A E AL K O Stage
CX-TREDN, BEBCRELLBEIEHS
B, BEWE BHEEETRPR, BBRIESED,
HEEB OB RN ERVR, BHETHASS

(26)
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Fig. 14 (Case 14)
A: A roentgenogram shows the large osteolytic lesion without sclerotic change at the skull, re-
presenting as “osteoporosis circumscripta” which is one of the characteristic manifestations of early
phase of paget’s disease of bone (lytic stage).
B: Whole body bone scintigram (posterior view) demonstrates markedly high uptake of *™Tec-
HMDP at almost entire skull. Abnormal uptake is also observed at the right scapula which is
estimated as pagetic involvement.
C: A non-demineralized histological section ((GGoldner stain) demonstrates a large number of
multinucleated giant cells (osteoclast) in a resorptive area (lacunae) on the trabecular bone.

Fig. 15 (Case 15)
A': A roentgenogram shows the coarse trabecular pattern with diffuse sclerotic change at the right
calcaneus (sclerotic stage).
B : Intense accumulation of *™Tc-HMDP is observed at right calcaneus, left scapula, 4th and 12th
thoracic vertebra, 3rd and 4th lumber vertebra, and sacrum on whole body bone scintigram (posterior
view),
C: A non-demineralized histological section (Bone stain) shows the irregular trabecular pattern,
representing the increased bone resorption as well as formation.

BEFI604F 9 A25A (27)
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Skull 7/39(18%) ——
Rib 2 ( 5% )—
Scapula 3 ( 8%)
Humerus 1 { 3%)—
Vertebra10 (26%)
Pelvis 6 (15%)
Sacrum 4 (10%)
Femur 3 ( 8%)——
Tibia 3 ( 8%) ———
Calcaneus 2 ( 5%) ———
Fig. 16 Distribution of 39 pagetic bone lesions on

the whole body

1508
.02
I'P(OU 51
. L]
L] L -3
1000 T
%‘ . - ._ -
é L] - _
o
< 5004
‘ -
-
L]
.
0

!
. ) L
"\ % ’?:-\ \ g P _::’
%‘0 i‘%\ ‘E'z %‘.’\%’e
%\ %

Fig. 17 Serum alkaline phosphatase activity in 15
cases with Paget’s disease of bone. Special refer-
ence to number of pagetic involvement of stag-
ing. mean+S.D.
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