


Bone scintigraphy 1.

- Bone tissue has high affinity for the intravenously
Injected phosphate agents. The effectivity of the
Incorporation depends on the blood supply and on
the calcium and phosphorus metabolism of the
bone.

- The method is very sensitive, which becomes
positive in the earliest stage of the bone dlsorders
The increased bone metabolism already can be
shown 6 months earlier than the changmg of bmee 7
structure in the X-ray. g




Bone scintigraphy I1.

- Injected subject: 740 MBqg 99m Tc-phosphate
(MDP, EDP, Pyrophosphate)
Intravenously

- The study can be started after 2-3 hou r_s. ";

and background act|V|ty)
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Normal bone scan
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body bone scan

Normal whole-




Indication of the bone scintigraphy

- Metastases of the bone (mamma cc.,
prostatic cc, lung cc. and so on)
- Primary bone tumours
- Osteomyelitis, other inflammatory
diseases
- Fractures (pathologic and stress
fracture, occultfracturesy . = =
- Metabolic bone disease (hyperparathyrmdlsm) ’
- Osteonecrosis (e.g. M. Perthes) i
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Bone metastases
Multifocal hot-spots (prostatlc cc)




Multifocal hot-spots on the whole-body bone scan
(breast cancer.)







Follow-up
Bone metastases
progression

Tu. pulm.

19.01.2010

04.06.2010
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Follow-up
Bone metastases reg ression

Cc. Prostatae

28.04.2009

Yiew One

14.10.2010

View One

Yiew One

View One

Yiew Two
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View Two
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Primary bone tumours

three-phase bone scan

- perfusion phase (obtained during
1.v. Injection of the tracer, dinamic
Image acquisition)

- blood-pool phase (5. min.)

- bone phase (after 2-3 hours)

Qantification of images may help to establlsh
more specfic diagnosis. (Pathological reglon
compared to the contralateral normal, .
asymptomatic side, dete rmmatlon the aﬁtlf;
rate) e .
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Osteosarcoma tibiae 1.s. - three-phase bone scan
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Ewing’s sarcoma




Primary malignant lymphoma
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Osteosarcoma

Before therapy After therapy
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1D fractures (traumatic)
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lex fractures)

1P

Osteoporosis (mult




Sudeck’s syndrome

(reflex sympathetic dystrophy, algodystrophy)
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»Negative” bone scan

» Pathological the decreased activity (!)

» Abscence or necrosis of the bone tissue
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- after radiotherapy

- osteolytic bone
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Perthes)

Osteonecrosis (M.




Osteonecrosis (M. Perthes)




Osteonecrosis
(M. Perthes —advanced phase)




Cold lesions — therapy
(Vertebroplastia)

PTE AOK Kozponti Klinikai Radioizotop Laboratorium

0200 e YRGB A Wiz rzomor

072690396 PROTOCOL : WHOLE BODY EXTRACTION
03-FEB-1961 ACQ. DATE : 21-MAY-2004

Counts: 1273424
Dose:16.0 MBgq Time post inj.: 120 min
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Inflammation of the bone tissue

* Aspecific method:
three-phase bone scan

- perfusion phase (obtained during
1.v. injection of the tracer) g A
- blood-pool phase (5.min)
- bone phase (after 120 min.) A e R

Qantification (Pathological region compared
to the contralateral normal, asymptomatlc S|de )




Acute osteomyelitis
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Osteomyelitis tiblae 1.d. — three phase bone scan
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Specific method

*|njected subject . - labeled white blood cells
- monoclonal antiganulo-
cytes antibody

 Dose: 400-800 MBq
« Admisistration: Intravenously

* Imaging: 3-6-24 hours after adm|-
nistration, whole body '
static and SPECT |mage
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_oosening of hip prostheses?
Infection?

'_.

99mTc-MDP




Arthritis (and arthrosis)




lex fractures)

1P

Osteoporosis (mult
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SPECT-CT, recurrence of osteoid
osteoma

(processus transversus of L.1. vertebra)

-
G2 GV ' 8
\
| = 1 _
A Y ' * '_
F S
A
™~ -




(b
=
Q.
)
I
O
=
=
(b
¥
G
=
V)
il
o
Q.
s
)
o
A
@
(&)
o
ian
b
)




-

e ts

¥

Y4'w
v
2

s |
At %
: 1 v e,

"\‘;‘.‘n :.'“' ‘- \ .

e e L LA A LISy 1%
oA et lu,lLtJ; .
S dov, . ; i
SR e Ao 'E:'{i‘
- - J e ST 5 ?‘..

YA X : s




ine

the Th-L Sp

ot-spots in
~ (breastcc.)

’

/

oca

-
/

t‘
’

’

¢




n the vertebrae — breast cc.

ases ir

et i2d Joel)




[

the left femur condy

-
.|

areain




I

the 'l'eft'femur co’nd

i

e T VY ST e "r'rur.'t--'wzJme~




Extraosseal phosphate cumulation
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Extraosseal phosphate cumulation
(meningioma)
SPECT-Iimage of the skull




Extraosseal phosphate cumulation
In breast cancer
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Extraosseal phosphate cumulation







Extraosseal phosphate cumulation




Extraosseal phosphate cumulation (tumor?
haematoma’P Posttraumatical cumulatlon?)
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.~ Extraosseal phosphate cumulation
myositis ossificans

Yiew One Yiew Two
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Bone marrow scintigraphy

Injected subject:
radiocolloid (RES)
«antigranulocytes antibody (|mmunoscmt|grphy)

Indications:
*haematolological diseases (dlagn05|s staglng)
-Location of bone marrow biopsy
Differential diagnosis (tumour metastases)}_j;




Normal bone marrow scintigraphy




Normal bone marrow scintigraphy




Bone marrow expansion




Bone marrow expansion




Vertebra metastases

Bone scintigraphy Bone marrow scintigraphy




- bone metastases
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Palliation of bone pain

(the therapautic principle is the same as in the diagnostic)

99mTc-MDP 186-Re-HEDP




Radiopharmaceuticals for palliative
bone therapy

Radionuclide

89-Sr

90-Y

186-Re

153-Sm

Half life (days)

20,9

2,675

3,71

1,95

E max (B) (MeV)

1,46

2,25

1,07

0,81

Max. range in
tissue (mm)

8

12

5

3

y-energia (Kev)

137

103

Pharmaceutical

klorid

EDTMP

HEDP

EDTMP

Product

Metastron

Multibone

Osteopal-R

Administered
activity (MBQq)

150

400

13002600 1300 |

Therapeutic effect
(months)

6-9
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Therapy of the joints
(radio-synovectomy) I.

_ocal therapy: directly in the joints
Stops inflammationand pain

Prevents the deformation of the jOi-’UtS},

Effective combined with long- term
systemictherapy =~




Therapy of the joints
(radio-synovectomy) I1.

Indication: arthritis

Radiopharmaceuticals: p-emitter isotopes
(CO||OIdS)

Important:

— the accurate injection (x-ray-control!)

— homogeneous distribution in the synowal Iqujld
(immobilisation for 72 hours 1) - G

The synovial cells fagocytate the radloa‘kttl;
colloid i




Method of radio-synovectomy




Therapy of the joints
(radio-synovectomy) I1.

 Indication: arthritis
« Radiopharmaceuticals: p-emitter isotopes

* Important:
— the accurate injection (X-ray-control!) i
— homogeneous distribution in the synowal Ilqmd
(|mmob|I|sat|on for 72 hours I) | L O e

« The synovial cells fagocytate the radlo
colloid ain
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Synovitis and arthrosis in the left knee

blood-pool scans

left lateral

Anterior

LI MED



Polyarthrosis in the small joints
of both hands

blood-pool
scan

Bone scan

DORSAL



Rheumatoid arthritis in the small joints
of feet

blood-pool scan

Before therapy after therapy, 4 month later

PLANTAR PLANTAR



Synovitis In the right elbow

Blood-pool scan

before therapy after therapy, 7 month later




Therapy of the joints
(radio-synovectomy) I1.

ontraindications:

— relative: e

A

children and adolescent
unstable joint

e

St
L Ty

periarticular sepsis



Bone mass measurement
(measuring of bone mineral density)

Conventional methods

— X-ray

— Morphometric x-ray
Photonabsorptiometric methods

— SPA, DPA, DEXA

Quantitativ US (Broadband ultrasound .
attenuation (BUA) and speed of sound (S_OS);?):! N
Quantitativ CE(QCTY 7z
Quantitativ MR (-QI,\/lR),"‘.
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Pecsi Diagnosztikai Kozpont

k = 1.238 4@ = 118.6(1.000H) 6.288  Mpg3@99@B  Mon 38.Aug.1999 89:11

Name :

Comment : dr. Bodis Megyei Szul.
I.D.: 2581215 Sex: F
S.8.4#: i Ethnic: W
ZIPCode: Height: 164.688 cmn

Scan Code: W Weight: 64.808 kg
BirthDate: 15.Dec.58 Age: 418
Physician: DR. SCHMIDT

Image mot for diagnostic use

TOTAL BMD CV FOR L1 — L4 1.6x
C.F. a.975 8.969 1.060

Region Est.Area Est.BMC BMD
(cmZ) (grams) (gms/cm2)

L1 13.81 12.56 a.9a9
L2 14.65 14.75 1.887

L3 15.81 17.18 1.887

L4 17.28 18.45 1.872

O = : T TOTAL 61.48 62.94 1.824
-38.Aug.1999 A9:28 [113 x 1421 -
Hologic QDR-2888 (S/N 2327) e
Array Spine Medium V4.66A:1 Fﬁ[jL.[j[;l[:

Pecsi Diagnosztikai Kozpont

A Lumbar Spine )
Réference Datakame: + :833?9933 Mon 38.Aug .1999 A9:11
T T lame -

}'g Comment : dr. Bodis Megyei Szul.
1.2 T Diuit 2581215 Sex: F
B 1.1 S.8.4: - - Ethnic: "]
it 3-8 ZIPCode: Height: 164.88 cm
D pg.afy Scan Code: W Ueight: 64.88 kg
8.7k BirthDate: 15.Dec.58 Age: 48
g-g' Physician: DR. SCHMIDT
8.4
8.3 L 1 1 1 f S I
18 20 38 48 S8 68 78 80
Age
BMD(L1-L4) = 1.824 g/cm?
Region  BMD T(308.8) z
L1 9.999 -8.14 98« +8.87 101x
L2 1.887 -8.19 98« +8.84 108«
L3 1.887 +8.82 188« +8.27 183x
L4 1.872 -9.48 96x -0.14 99«
Li-L4 1.824 -8.21 98z +8.83 108y

+ Age and sex matched _—=
T = peak bone mass
Z = age matched TK B84 Nov 91 F4EJL_EJE3H:




Pecsi Diagnosztikai Kozpont

MB8389911 Mon 38.Aug.1999 12:15

Name :
Comment : dr. Bodis Megyei Szul.
1.D.: 2581215 Sex: F
- = 5.984
s R N8 . S.8.#: = Ethnic: u

Physician: DR. SCHMIDT

Image not for diagnostic use
TOTAL BMD CV 1.8x
C.F. 8.975 8.969 1.808

Region Est.Area Est.BMC BMD
(cmZ) (grams) (gns/cnZ)

] ]
ZIPCode: Height: 164.808 cm
Scan Code: W Weight: 64.88 kg
BirthDate: 15.Dec.58 Age: 40

Neck 5.32 4.42 0.830
Troch  11.42 ?.7? 0.680
Inter 17.45 28.62 1.182
TOTAL 34.19 32.80 8.959
Ward’s 1.24 1.85 0.848
-ELB .lﬁusi- 19;;9“ 12236256 (S[/SNS 2><321?B)31 Midline (1080,128)-(168, 66)
0 10! { >3 . -
Array Loft Hip Medium U4.66A:1 1.222: 42 x :g :t : 2:: 12:
Ward’s -11 x 11 at [ 5, 51
£
I
HOLOGIC

Pecsi Diagnosztikai Kozpont

A Left Hip .
Rafebeiice Databass MB8389911 Mon 38.Aug.1999 12:15
T T T

1.3 T T T Name :
1'2 Comment dr . Bodis Megyei Szul.
1.1 1.D.: 2581215 Sex: F
B 1.8§ S.S.4#: — = Ethnic: W
n 8-3 ZIPCode: Height: 164.88 cm
D B:? Scan Code: W Weight: 64.88 kg
a.6 BirthDate: 15.Dec.58 Age: 40
g-i Physician: DR. SCHMIDT
8.3
8.2 1 1 1 1 1 1
286 38 4@ S8 68 78 80
Age
BMD (NeckI[L1) = 8.838 g/cmz
Reg ion BMD T b4
Neck 8.838 -8.64 93~ -6.16 98«
(22.8)
Troch a.688 -8.46 94« -0.380 96«
(38.8)
Inter 1.182 +8.24 183z +6.40 1854
(29.8)
TOTAL 8.959 -8.13 98« +8.86 1681
(28.8)
Ward’s ©.848 +@.47 187z +1.46 1232
(28 .8)

+ Age and sex matched
T = peak bone mass
Z = age matched TK 25 Oct 91 F*E]L—EJESIEE




Pecsi Diagnosztikai Kozpont

RN ;
*30.Aug.1999 B8:28 [172 871
Hologic QDR-2888 (S/N 2327)
uleft Forearm US.78

MB8369986 Mon 38.Aug.1999 88:19
Name :

Comment : dr. Bodis Megyei Szul.
I.D.: 2581215 Sex: F
8.8.#: - - Ethnic: w
ZIPCode: Height: 164.88 cm

Bcan Code: W Weight: 64.80 kg
BirthDate: 15.Dec.58 Age: 40
Physician: DR. SCHMIDT

Forearm Length: 23.68 cm

Image not for diagnostic use

TOTAL BMD CV IS LESS THAN 1.8x
C.F. 8.997 1.846 1.000

RADIUS Area BMC BMD
(cm2) (grams) (gms/cm2)
up 3.85 1.57 8.488
MID 6.32 3.66 8.578
173 2.88 1.96 8.688
TOTAL 13.85 7.18 a.551
-
E———

Pecsi Diagnosztikai Kozpont

L.Forearm
Reference Database »
T T T T T

B
M
D
8.2 1 1 1 1 1 1
28 38 40 S8 60 7P B89
Age
BMD(Radius[L]l TOTAL) = B.551 g/cm2
Reg ion BMD T z
173 8.680 -8.23 98« +8.15 181y
(28.8)
MID 8.578 -8.54 95x -@.17 98y
(28.8)
uD 8.488 -8.68 92« -8.34 95y
(28.8)
TOTAL 8.551 -8.52 95« -@.18 98x«
(28.8)
* Age and sex matched
T = peak bone mass
Z = age matched PSS 25 Oct 91

Ma8389986 Mon 38.Aug.1999 @8:19
Name :

Comment : dr. Bodis Megyei Szul.
I.D.: 2581215 Sex: F
S.8.#: = - Ethnic: W
ZIPCode: Height: 164.688 cm

Scan Code: W Weight: 64.88 kg
BirthDate: 15.Dec.58 Age: 40
Physician: DR. SCHMIDT

=——
HOLOGIC

Forearm




T and Z scores

» The T-score Is the number of standard
deviations below the average for a young
adult at peak bone density.

« The Z-score Is the number of standar.[

deviations below an average personf’gf}_z;l;'.;e;_,-;




'Interpretation of results according
to the WHO definitions

Normal bone: T-score better than -1. . L
Osteopenia: T-score between-1and-25. -7 @ 27
Osteoporosis: T-scorelessthan =25 77 7~ & i

The bone density is |mportant because it can help to pred
getting a fracture, but it is |mportant to reallze that"the T



Therapy monitoring

Pecsi Diagnosztikal Kozpont
A Left Hip

Reference Database MA33108088 Fri 31.Mar.Z286808 88:25

Name :

Comment : dr .Sebok Judit
I.D.: 24212726 Sex: F
S.S.1%: —_ Ethnic: )
ZIPCode: 612 Height: 168

Scan Code: TA UWeight: 77
BirthDate: 26.Dec.42 Age:
Physician: DR.SCHMIDT

1.3
1.2
1.1
1.8
8.9
6.8
a.7
8.6
8.5
a.4
6.3
8.2

5

Date Age BMD BMD BMD BMD BMD
56 58 Neck Troch Inter TOTAL Ward

Age 18 Feb 95 52.1 A.934 8.682 1.158 6.977 8.597
31 Mar 98 57.3 .84 6.718 1.179 A.980 @A.683

Region Rate of # Change 4
Change/yr *SDx Sy SD

eck -@.8254 B8.8829 /| -2.72 8.31
Troch +8.86856 6.8817| +0.82 8.26
Inter +8.8655 8.8825| +8.48 8.22
TOTAL +PA.86B0B6 8.8827| +8.86 8.27
Mard’s +A.P012 B.AA44| +8.21 B.74

#3%1 .96x8SD = 95« Conf idence Interval
+ Age and sex matched

T = peak Bone mass HDLDd&

Z = age matched TK 25 0ct 91




Indications for bone density
measurements

Risk factors or conditions that cause osteoporosis:

Postmenopausal woman with family history of hip fractures e

Medications: corticosteroids

hyperthyroidism, Cushing syndrome)

Malabsorption
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Metal implants in lumbal spine

SELECT REGION OF INTEREST
(F9 FOR HELP)

MB226W316 Buday Santha Attilane dr Comment: Dr Blazek Marta




Pecsi Diagnosztikai Kozpont
= 1.218 d8 199.8(1.888H) 9.218
! B :

MB314838A Fri Mar 14 89:38 28083

Bt g oy et Degenerative

S.8.u#: -
ZIPCode: i 168.88 cmn

-
Scan Code: SZE UWeight: 82.88 kg
BirthDate: 81/24/31 Age: 72 ‘ al I II l al l
Physician: DR SCHMIDT

Image not for diagnostic use
TOTAL BMD CU FOR L1 — L4 1.8x% d f -t -
C.F. 08.975 8.969 1.000 e Orml y In
Region Est.Area Est.BMC BMD

S meara (he lumbal spine

L2 13.81 13.73 8.994
L3 16 .82 18.82 1.125
L4 16 .88 18.93 1.183
TOTAL 58.12 62.16 1.870

-Mar 14 89:42 2083 [113 x 1221 %f;
Hologic QDR-28688 (S/N 2327)

Array Spine Medium U4.76A:1 HOL[:]GK:

Pecsi Diagnosztikai Kozpont
A Lumbar Spine

Refarenca Database » MB3140836a Fri Mar 14 089:38 2083

Name :

Comment : Dr Kovacs Melinda
I1.D.: 23109124 Sex: F
S.S. == Ethnic: u
ZIPCode: Height: 160.88 cm
Scan Code: SZE Weight: 82.680 kg
BirthDate: 81/24/31 Age: 22
Physician: DR SCHMIDT

OO
RWANPNROUEORNWA

® 20 38 48 580 68 78 80
Age
BMD(L1-L4) = 1.878 g/cm?

Age and sex matched
peak bone mass , : - :
age matched 1178491 ’ : ¢ i eATad




Pecsi Diagnosztikai
M1163991F
Name :
Comment :
I.D.:
S.8.u:
ZIPCode:

115.9(1.888H) 7.494

Scan Code:

BirthDate

Physician:

Image not

C.F.

Region

2 e . S (RTINS
-83.Nov.1999 11:51 [113 x 1881
Hologic QDR-28088 (S/N 2327)
Array Spine Medium V4.66A:1

Pecsi Diagnosztikai

A Lumbar Spine
Reference Database « M1183991F
Name :

Comment :
I1.D.:
S.8.%#:
ZIPCode:
Scan Code:
BirthDate:
Physician:

COOODODR
L WANDNOVER W

@ 20 380 49 S50 68 78 86
Age
1.814 g/cm?

BMD(L1-L4)

Age and sex matched
peak bone mass
age matched

TOTAL BMD CV FOR L1 — L4

8.975

Est.Area

89 .Aapr .23

Kozpont
Wed 83.Nov.1999 11:46

dr .Magdics

Sex: F

Ethnic: u

Height: 153.88 cm

SZE Weight: 73.88 kg

a9 .Apr .23 Age: 76

DR.SCHMIDT

for diagnostic use

2238489

compression
fractures in the
lumbal spine

1.8z

8.969 1.8808
Est.BMC BMD
(grams) (gms/cm2)

11.85
12.52
14.59
46 .22

T
HOLOGIC

Kozpont

Wed 83 .Nov.1999 11:46

dr .Magdics
Se:
Ethni
Height: 153.88 cmn
SZE Weight: 73
Age:

2238489

DR.SCHMIDT

B
HOLOGIC




Pecsi Diagnhosztikai Kozpont

MA6198119 Tue Jun 19 13:81
Name
Comment Dr Gazso

| -
I.D.: 2898723 Sex: F
S.8.1#: T Ethnic: w
ZIPCode: Height: 127.88 cm
Scan Code: SZE Weight: 20.80 kg

BirthDate: 87/23/89 Age : 11
Physician: DR ZAMBO
Image not for diagnostic use

TOTAL BMD CVU FOR L1 — L4 1.8z
C.F. 8.997 1.846 1.08060
Area BMC BMD

(grams) (gns/cmz)

S CUHE RN : 3.93 8.498
Jun 28 @8:27 2881 [146 x 92 : 3.46 ©.393
Hologic QDR-2888 (S/N 2327) 3.36  ©.379

Lumbar Spine U4.76 14.49  ©.439

e — |
HOLOGIC

Pecsi Diagnosztikai Kozpont
Lumbar Spine

Reference Database o MB61968119 Tue Jun 19 13:81

Name :
Dr Gazso
2898723

: SZE Weight:
BirthDate: 87723789 Age: 11
Physicia DR ZAMBO

Age
= 8.439 g/cm?

Age and sex matched
= k b mass N
= 3go. matched 11/84/91 HOLOGIC







