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Fig. 1 Regions of interest in the skull, jaw bone, 4th vertebra, femur and soft tissue,
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1

Fig. 2 Bone scintigram of the patient in Group la.
Tracer uptake in periarticular tissue is rela-
tively high and that in soft tissue is also high.

in the spinal column.
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Fig. 4 Bone scintigram of the patient in Group Ila.
Tracer uptake in whole bone is high, especially

© POSTERIOR

|

i 4
i
Fig. 3 Bone scintigram of the patient in Group Ig. Fig. 5 Bone scintigram of the patient in Group Ilg.
Tracer uptake in soft tissue is high, while in Tracer uptake in the whole bone is high,
whole bones is low.

especially in the skull.
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HEHLEE A~ OH D A AT, EH D D WVIHK T 238w,
BA~ORY AT A H S 2 11 B (Figs. 4,
5) K& pET D L TE L

&6, THEohmT, BB~ AR
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% hot area (2 f5]), %7z, KIBEHSHK H 4 &%~ Ok
WAERE (L) #3807, —hunid, Wy TR
I8+ 2 5EHITH - 1.

LIT B oo i 00 %, 41 s, YRR, 3% b I 4,
Table 1 (2533 1, 56 5] (74%) & K &¥k%
Lo, Tl Iy BEL D - 72 (46%). iz 1T i
i, 19 1 (26%) /b i <, B Mg Bl 5 L
Mot (T%). TEETE, BYEREH - 720,
TR BERFH TR AL > TR, 1T
XY, BERCEKTH 7. BITETE, 11
TIREHRTRMOFEN LD - 72,

FEB ARG

IEW R BS ratio OAERS B &2 2% &, 1%
AL T, 105%~20 BEA i Z 7k L7c Ay, 20 5% 00K
T, FERMEICHEATRD 757 - 12 (Table
2).

NLFBHIEBREO, AL o> B/S ratio o> 3} ¥

Table 1 Outline of individual groups of hemodialysis patients
Number Sex Age Dialysis duration(month)
Group 1a 21 M16, F5 | 42.6+10.2 257273
Group I8 35 M23, F12 | 52.3+12.4 16.6+22.4
Group [ sub total 56 M39, F17 | 487+11.6 20.0+24.2
Group I1a 14 | M8, F6 |387+146|  34.1+340
Grouplis 5 M1, F4 |338+ 7.7 47.5+30.9
Group [ sub total 19 M9, F10 | 37.4+128 37.6+33.2
Total 75 M48, F27 | 458+11.9 245+26.5

Table 2 Values of B/S ratio (mean-+SD) for normal group. Higher values were obtained for
the all bones studied at the age level of less than 20 years, while no significant differences
were noted in this respect between any age groups above 20

Age Number | Carvarium | Mandible | L4 vertebra gfie;g::fjris Efp 'fg'xj:s
10—-19 5 82+27 | 97+20 | 121%49 38+1.7 | 7.0£15
20-29 11 52+1.2 | 71x21 .7 841 27+10 | 48%1.0
30—-39 26 51*1.4 | 7.2+1.8 9.6+32 | 25+05 | 4.5%£15
40-49 23 52+1.2 | 6.8%+22 9.4+27 | 27+08 | 5.2%17
50-59 25 48+1.7 | 7018 8.5+35 27+09 | 45%+14
60—69 23 52+15 | 64+18 7.7t26 | 28%t10 | 46%13
70-79 26 47+1.4 | 6.0x18 6.5t22 | 26+09 | 4.2%t1.4
80— 7 54+1.2 | 7007 81t26 27+09 | 4612

146 51+15 | 6.8£1.8 8.7t29 2.7i40.9 4.7%t1.4
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Figs. 6-10 B/S ratios (mean+SD) of the skull, jaw bone, lumbar vertebra and femur in
normal group and groups of hemodialysis patients. When compared with
normal controls, patients in Group I showed lower values for individual
bones whereas those in Group II gave higher volues.
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Table 3 Values of E/D ratio (mean+SD) for normal

group. Comparison of this parameter among
different age groups showed that higher values
were obtained for age group of less than 30,
with no significant differences being observed
between any higher age groups

Fig. 11

Age Number E/D ratio
10—19 5 3.2%0.5
20—29 11 3.1x0.2
30—39 24 24%04
40—49 23 2.3*+0.4
50—59 24 2.31+04
60—69 23 22*04
70—79 26 2.3%0.5
80— 7 2.2%0.2
143 2.4%+0.4
10
9_
o 8
[
g 7 T
)
5
5 8
> -
=
(=%
W,
a{ -
&
pRa : :
1_
Ia Is Ila lls

Comparison of E/D ratio (mean+SD) of
bones between normal group and groups of
hemodialysis patients. Group I, especially
subgroup I, have a higher value than normal
group. Group Il showed values that were not
significantly different from those of normal
controls.

22 % 3 45 (1985)

R HEN S L OERTRE L o ek % Figs. 6,7, 8,9, 10
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Mot £z, KEREEIHTE, TR,
IEW RIS~ T BEEEE» A o7, &0,
Iy fEE g 2 bl L TAa 5 L, g fiE Ta i
AN THEEL CHEICEE L /e -7, IERREL
Ty, e 3, 2 BRSO G2 5
ICHBEL TWa s, o R 1Tt —n"—F v
L TW5.

IE4#Eo E/D ratio (%, 10 5%~29 % THffi & /¢
S hy, FRURRE, AERHEICHESRE
#» - 1= (Table 3).

NTEN #H & B0 E/D ratio o 3.1 4 FEHYE =
%, Fig. 11 o+, TERE, ITRE IEHRE & Lo
LTHEICEM o, Frio, 1a BT 2
RSO/, ERE, TTREE2BEL Tv D
IgETE, g B HaﬁMbttL,nm‘
b L THESIRD -7,

Iv. = %

ThET, NIBRHEOEY v F 75 0%
LLTH, 2 RPERIHUR AR BERE SO & (R L 72
B & 2 i Bt & 38 DIEFNIC O W T o L oA
e R

Zhic LT, ANLENTESfIc> v Tofh
LLTH, MRS, 1D, R S o Lok s,
ISR 1, ISR T = BIE TV, S0,
DY~ O A I O FEEE & KBRE-H R & oLt
EUCEEAE Lz, Chuic XAuE, SEES,
RSP, M~ O ERBIR ARV L LT D,
FioD 3, VA ORGENL A 5, B HI
ke, GEERAERERY, BHENAY, GERRL, Wi %%
P hot area &Y, RPFTMEAIKILR I 0 i) 72 &5
i, KS® LERHSEE T Twd. i

Xz, &%mﬁﬁm%ﬁT@,mﬂﬁmmﬁﬁ
BN, 5 WA, EFRICHBLTVD
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Table 4 Biochemical findings from groups I and II. Group 1 gave significantly higher serum levels
of AL-P and PTH-C as compared with Group Il. Serum AL-P, Ca and P were determined by the
use of an autoanalyser (Technicon, U.S.A.). Serum PTH-C and 25 hydroxy vitamine D were
determined by radioimmunoassay and competitive protein binding assay method, respectively

Alp (mU/ml) Ca(mg/dl) P (mg/dl) PTH-C (ng/ml) | 25VitD(xg/dl)

(30-85) (8.5-10.5) (2.5-4.5) (0.2-1.3) (10-55)
Group 1A 91.6£39.3 9.3+1.1 5:2E241 1.931.3 29.4+17.3
Group 1B 84.2+£351 8.8£0.9 5.4+1.5 1.8%x1.3 27.2£16.9
Group 1 total | 87.0+36.7 9.0+1.0 5.3+1.7 1.8%£1.3 281 %171

(n=56) (n=56) (n=56) (n=39) (n=33)
Group IT1A 154.21+78.2 8.6+0.9 6:1.E1.9 9.6t 11.1 246+12.8
Group 11B 367.61+319.9 9.41+0.7 4.9%1.7 121172 57.0£10.3
Group Il total | 210.4£141.8 8.81£0.8 5.8%£1.9 10.1£10.0 34.7£12.0

(n=19) (n=19) (n=19) (n=18) (n=16)

bbb oA T, KB DI Y A ICHEH
L7WFEE, o6 oEDACE R 6
AN

bivbivid, = OREGHLEE &5 fRk~ DO H Y A
HIITE LD D AICEHL, ZhiciksSnT,
VUF T T AORILEREL 2O L. &
SIS, BEEORSG, B, A KR 2 ®
O, B/Sratio Z3kw % Z Lz k - THE & Nz
To. ZORER, HKEHLEE OH Y GA o v B
B/S ratio 7MEAE & 72 v (1 £, Wi, H oy A
AAOECEEE, EE L 72 o 7z (T D).

2o L I FEOKEEIC ST, 3 AT i o Ak
W7 — 4% — Lxtb L T# %L T A fz\ (Table 4),
£, W BECBI L Tk, ifull PTH-C ffi, AL-P
filil i, WfEZRLTE Y, 2 AR R iR
RECHEIE A 2 DD, Zhud, ZhE TORf%E
HOBMEGE—FHLTWwBL2D, F7, THICHL
T, EEHEROBEHZVWA KO X 5 ICEX
TW5. iz, BEEAR4L i, PTH ot
THHOWBMAEHE->TWB EEZ LR TN
LW LA, T REORER T, ifinii PTH-C
fitlins, 1O ERERTENRL L, ZOLXAT
I, FoRBHTHEY S, ©LAKToBMICH
LEEbhD., LEr->T, hkNICHEA S
#WmTc-MDP (3, 208 & hv ¥, 7o
RV~ RO S ALiC S w e i, BRI R

Fig. 12

Micrograph of iliac bone of a hemodialysis
patient (38 y.o. male, subgroup Ia). The prep-
aration of the bone was made by the procedure
of Yoshiki'®. The findings are apparently
those of osteomalacia, with increased amounts
of osteoid.
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B/S ratio (%, fA#MEEHEBICE T2, B0
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T L B> Tws (Figs. 6, 8).
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7o, HEES? o TL, EWHD0E, Wil
ok LR 3%, 24, BWEN e,
2 RAERIHUIR IRASRE SUHERE OB © 20 AL REB A3 % A
St tEZLRS. LT, RIS
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ROLEAE > kiR Lo 7.
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TV 2 IcED T H . 1 o E/D ratio
3, Fig. 1o nd X Hic, o B U4
ROIEFRHCH R TREZ R L TWS Z L b,
MR OR Y AR & FMli+ 2L LT
TWws bz,

Z o 1, BEodERE, Table 4 (253328 <, 4
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A O FEW] 1B ALSE O i & 58w 721319 (Fig. 12).
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22 % 3 75 (1985)
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W5, B oA, KRB URRHEO S
oW TLRiEMA S TETH 5.
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Summary

Classification of Bone Scintigrams in Hemodialysis Patients

Kazunari IsHIBASHI* and Tatsuya MiYAMAE**

*The Second Department of Internal Medicine, **The Department of Radiology, Saitama Medical School

Bone scintigrams from a total of 75 hemodialysis
patients using 9mTc-methylene-diphosphonate
(MDP) were classified into two groups; Group 1
(56 patients) in which the uptake of the radio-
activity appeared to be relatively high in the soft
tissue and low in the bone, and Group II (19
patients) in which high uptake in the bone and
low uptake in the soft tissue were observed. Pa-
tients in Group I were further classified into two
subgroups; Group I, (articular type, 21 patients)
which was characterized by relatively high uptake
into the joint, and Group Ip (reduction type, 35
patients) where uptake was faint in the whole
region of the bone. The classification of patients in
Group II was also performed; Group II, (spinal
type, 14 patients) where high spinal uptake was
observed, and Group IIg (cranio-facial type, 5
patients) where high uptake into the cranio-facial
region was observed.

The results were compared with 146 subjects

with normal bone scintigram in terms of the ratio
of bone to soft tissue uptake (B/S ratio) for the
cranial bone, jaw bone, lumbar vertebra and
femoral bone, and the ratio of epiphysis to dia-
physis uptake (E/D ratio) for the femoral bone.
The B/S ratio was low in Group 1 and high in
Group II for the bone studied, and the E/D ratio
was markedly high in Group I4.

Histobiochemical examination indicated that pa-
tients in Group I, and Group II may have osteo-
malacia and secondary hyperparathyroidism,
respectively.

It was considered that the visual classification
and semiquantitative study as described here were
useful for evaluating the pathological condition of
renal osteodystrophy.

Key words: “™Tc-MDP, Bone scintigram,
Renal osteodystrophy, Osteomalacia, Secondary
hyperparathyroidism.
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