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ABSTRACT

Purpose This study evaluates the effect of uptake times (2.5 hours vs. 3.5 hours post-injection) on the diagnostic quality of whole-
body bone scans using *™Tc -DPD, focusing on contrast between bone and soft tissue. The aim is to determine whether shorter
uptake times can ensure sufficient diagnostic quality while enhancing patient convenience and clinical workflow efficiency,
particularly during periods of radiopharmaceutical shortages. Materials and Methods A total of 60 patients, divided into a normal
group (n=30) and a lesion group (n=30), were included in this study. All scans were performed using Siemens gamma cameras
equipped with LEHR collimators. Scans were conducted at 2.5- and 3.5-hours post-injection. Regions of interest (ROIs) were defined
for femoral bone and adjacent soft tissue to calculate uptake ratios. Statistical analysis was performed using paired t-test to compare
uptake ratios. Imaging conditions and radiopharmaceutical doses were carefully standardized across all patients to minimize
variability. Results In the normal group, the mean uptake ratio increased from 70.1% = 4.7% at 2.5 hours to 72.6% £ 4.3% at 3.5
hours, showing a statistically significant difference (p < 0.05). Similarly, in the lesion group, uptake ratios improved from 90.7% =+
4.3% to 92.7% =+ 3.9%, also demonstrating statistical significance (p < 0.05). While the 3.5-hour uptake time produced slightly better
lesion contrast and improved diagnostic utility, the 2.5-hour scans provided comparable results in visual quality and diagnostic
accuracy, making them a viable option in resource-constrained environments. Conclusion The findings suggest that while a 3.5-hour
uptake time yields optimal diagnostic quality and superior lesion contrast, the 2.5-hour time point remains a practical alternative,
especially in high-demand clinical settings or during radiopharmaceutical supply constraints. This study supports the development
of flexible, optimized bone scan protocols that maintain high diagnostic standards without compromising operational efficiency.
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Z141 88 71 AH(Whole body bone scan)= TFot 228k} i o] thAF 52 371517 5k o) st AR, thafst AAF Ad&ol|A] 7]
£7Q) AL GO 2 AL H T o] ZAH: WAPYOIORES BrtollA] U3 3, wiol A WA BA0| RIS AZiEkslo] 2
7) Rkt g 7ol o9 5831

ZAF A= 9mTe-DPD (Deoxypyridinoline) S AL 3 HE 34X 7F 50| QA+ 253t o] 3L M2 02 447
o|4ke] A|7to] @] ui, FjollA| AIZH Rekg & 4 Utk wl Azhol o] YA B AL At EAT} I Kho] 83 Y
S o)A e o2 27] Y 85 A Wlat 12 Tk o)z} Sob 4 9l £ 1]} B8] (Buropean Association
of Nuclear Medicine; EANM)2} 11| =+ 12] 8} (Society Nuclear Medicine; SNM) 7Fo] E2kQ1o]| wh2 HH ¥lAd o] k= F2Q] & 244 7F

7HA 7ot Aol M e 932 5ot & Hle A 0= SHSIITH2,3]. A1 Aol M s AV O ofE 9 & 3AI7H 44179
25 At ko] 7} Bone Scan Index(BSIOll -#-2] 0] et HokS: 7FA& 4 Qlths 237t HALE ITH4]. B3 24l 170l ZAtol|A
.é-)l_

Tc-99m ~HMDP (Hydroxymethylene Diphosphonate) S AF2-F Al I AZH0)| A 2A17F} 3A|17F T 7] AJZHS B S A3t 347 7]
Al 9ol A4 Y AFA 7P H S e 2 BAF AT 5], BollM = AV o) oFF Fo] S 3AIRMRE HARE Al3stL
AR, 20221 1€ FU B2 Y& AU o] g 3 tieh Al Fo &35 740 MBollA] 25 % 7ok3lat, ~Lof| wha} HPARd o] oF
& 5ol 32 AIZF30 25 AARE AldsHA| =]l

2 A7) BA L AP Q| okE FAL T 7|29] 3AI7ERE T 7] At A E W7 S 2417 E T 7] AZE 2ke] Aol A e} o1 %
ZA o] R =& H|u Frlstal o] & Fall Ate] A7HY B2 Fol= Aol Ao HA 2 EZE Algstr] Yot ZAE vt

£ Aol A= Evo Excel (Siemens Healthineers, Erlangen, Germany), Evo Excel Intevo 16 (Siemens Healthineers, Erlangen, Germany),
Intevo Bold (Siemens Healthineers, Erlangen, Germany), Symbia E (Siemens Healthineers, Erlangen, Germany) ZH] & AH2-5131 O™ (Fig. 1),
Aol YA LA (Low Energy High Resolution; LEHR) Z2|H| 0| E] & AF8-510] w ATN-S 53453 Tt & Bhajol|A] ’EAF] o] oF
2 99mTe-DPD 740MBqE AW FAFR Fof5H3) 0, A7H-2- % H(Anterior view)Z} T-TH (Posterior view) ZF2F 2|4 1000 keounts S &
T 2201 ARSI A7 42 20 cmimin© 2 AEISITH AL 241743083 34124 30822] 7] Al 0] 253}

=
HOm, HAL F &2 o] o] 2|2 F ol Tl Bfemun), W, A5 229 AL SloFE B4 H &S BAsch

Fig. 1. Symbia Intevo(Siemens Healthineers, Erlangen, Germany) used in the study. The Siemens Symbia Intevo gamma
camera, equipped with a Low Energy High Resolution (LEHR) collimator, was utilized to perform bone scans.

The Korean Journal of Nuclear Medicine Technology 2



Comparison and Evaluation of Bone and Soft Tissue Contrast According to Image Acquisition Time after Injection in Whole-Body Bone Scintigraphy

2.7 T 3 A

2.1%%+ (Normal Group): ©] 152 {ol] B¥o] gl= A/ &2t 300 (B2t 155, oA} 155, W Yol 64.6+ 10.5) 22 /=]
ot} £ 7L 2HzE o2 Yol 2A17F 3082 £ 15805} 2.5h) 9 34|17 305 + 155(0]5} 3.5h) Tof| PAFS o] H|awstgl o,
AALZE2pol= 670 o|U = AT Al Thol| 2 FF-E 445 A #sto] 2.5hE T 3500 A] F count”t A2 TS A
T iAo 2 53t BA 2 thE| 2T} 59 x| 9] AR & of|A] AP 9(ROI, Region of Interest)= A 5t0] F H9j2] H] &S 4H&
She WA 0 2 o] 2ojH O W (Fig. 2), | R = ThS T} 22 4] 0] &5} AFE3IRITh(Eq. 1).
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Fig. 2. Method for setting Regions of Interest (ROIs) for femur and soft tissue. The red area is set as the femur, and the
blue area is set as the soft tissue

(Femur cmmt)

Femur Ratlo(%) = qurmunf)ue(lﬂssue mum) X 100 Eq 1
Pixel

Pixel

2.2¥HZ (Patient Group): ©] 152 wof| 1 o] Q1= 312} 307 (At 169, oA 147, W Uo] 67.9 £ 9.9) 0.2 LA At &

AE-22A17F308 + 208(0]5} 2.5h) L 3A]7F302 + 2082(0]5} 3.5h) Sof| v AZHS A l'c‘? o}oﬂ o HALZE Aol = 1d o]y 2 A
g5t 242 R Ho|E 7|F 02 5hof, wo] QL= Holot 5USH 58] 9] AR 2H]of| A TAFYRONS AA5to] & 7

919] vl &2 A&k th(Fig3). tl2 = thadh 22 A 0.2 AFE3I3Ith(Eq. 2).
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Fig. 3. Method for setting ROIs for abnormal and soft tissue. ROIs are set with a red box for the abnormal region and a
blue box for the soft tissue.
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(Lesilm caunt)
pixel

LeSion Ratlo(%) = (Lesilmcmmt) (Tissuecount) * 100 Eq- 2

Pixel Pixel

/ol A 2.5h9F 3,502 AF WSS Hwshr] sl 2 Aol thsl] tS- 2 g 2 Al stk

1.3AHE (Normal Group): 2.5hol| A1 2] A% B8-S - 70.1%+4.7% Q1L 3.5hol| A= Tt 72.6%+4.3% ©] ATk F Al7He] A
F Hl& 2fol= et 2.5% AL, e F2 t A% A} F Al o] A H HlE-2 525k xfo| 7} AATHP < 0.05)(Table 1).

Table 1. Comparison of Femur and Tissue Counts at 2.5h and 3.5h

No. 2.5h Femur Count  2.5h Tissue Count 2.5h Femur Ratio (%) 3.5h Femur Count 3.5h Tissue Count 3.5h Femur Ratio (%)
1 14,886 6,180 70.7% 14,611 6,890 68.0%
2 19,222 8,390 69.6% 15,333 5,781 72.6%
3 9,052 3,640 71.3% 5,759 1,878 75.4%
4 20,473 6,705 75.3% 18,994 6,705 73.9%
5 17,811 8,685 67.2% 13,166 6,576 66.7%
6 21,354 8,179 72.3% 16,779 5,261 76.1%
7 22,543 8,082 73.6% 19,072 5,528 77.5%
8 19,688 9,209 68.1% 13,355 5,939 69.2%
9 13,241 7,564 63.6% 12,586 6,754 65.1%
10 20,850 12,692 62.2% 17,964 7,952 69.3%
11 17,841 10,073 63.9% 14,782 6,682 68.9%
12 13,562 5,678 70.5% 11,785 4,648 71.7%
13 12,229 4,544 72.9% 11,102 4977 69.0%
14 13,554 5,537 71.0% 10,360 3,839 73.0%
15 19,751 8,417 70.1% 16,150 4,952 76.5%
16 11,520 5,152 69.1% 10,655 3,760 73.9%
17 14,299 3,258 81.4% 11,414 2,543 81.8%
18 19,132 13,334 58.9% 17,695 9,750 64.5%
19 11,035 3,580 75.5% 9,481 2,365 80.0%
20 12,119 5,601 68.4% 11,923 4972 70.6%
21 12,754 4351 74.6% 11,709 3,670 76.1%
22 14,615 5,634 72.2% 17,750 5,950 74.9%
23 19,322 6,073 76.1% 12,652 4234 74.9%
24 10,820 5,585 66.0% 9,616 3,870 71.3%
25 10,263 4,962 67.4% 9,455 3,384 73.6%
26 15,958 8,120 66.3% 10,161 5,190 66.2%
27 15,691 7,782 66.8% 14,522 5,373 73.0%
28 19,755 7,091 73.6% 15,429 5,289 74.5%
29 13,979 4,731 74.7% 9,999 2,837 77.9%
30 9,543 4234 69.3% 8,585 3,227 72.7%
Mean+SD 70.1%+ 4.7% 72.6%+ 4.3%
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W (Patient Group): 2.5hol| A1 2] A3 B]-&-2 B 90.7%+4.3% L, 3.5h0l A= T 92.7%+3.9%0]| t}. F Al7tee] A
F vl 2fol= et 2.0% AL, e F2 t A7 A} = A9 A H vlE-2 5-2 5 &) 7} QI ATHP < 0.05)(table2).

Table 2. Comparison of Abnormal and Tissue Counts at 2.5h and 3.5h

No. 2.5h Lesion Count 2.5h Tissue Count 2.5h Lesion Ratio (%) 3.5h Lesion Count 3.5h Tissue Count 3.5h Lesion Ratio (%)
1 4,163 706 85.5% 5,198 343 93.8%
2 8,587 1,036 89.2% 9,123 733 92.6%
3 19,483 1,201 94.2% 11,670 1,038 91.8%
4 7,818 844 90.1% 8,327 560 93.7%
5 22,363 1,578 93.4% 25,743 1,290 95.1%
6 8,095 623 92.9% 6,124 472 91.8%
7 13,179 2,273 85.6% 8,862 2,408 79.1%
8 10,693 1,438 88.1% 8,881 589 93.7%
9 22,289 1,577 93.1% 17,872 781 95.7%
10 41,598 4,695 90.0% 43255 2,715 94.1%
11 14,356 915 94.0% 10,223 612 94.4%
12 10,299 1,171 89.8% 15,434 772 95.2%
13 48,738 1,831 96.0% 48,005 1,107 97.7%
14 5,777 795 88.2% 2,574 377 86.6%
15 7,422 2,040 78.5% 10,530 1,629 85.3%
16 10,437 845 92.6% 11,270 643 94.5%
17 12,483 1,384 90.3% 11,637 873 93.0%
18 3,091 905 79.5% 2,486 490 85.3%
19 34,930 2,279 93.7% 29,006 1,669 94.6%
20 7,373 842 90.0% 7,368 801 90.8%
21 12,432 815 94.0% 16,194 417 97.4%
22 5,041 527 90.1% 3,674 230 94.1%
23 8,887 759 91.9% 7,316 503 93.1%
24 8,400 824 91.1% 8,961 764 92.4%
25 50,166 1,841 96.5% 29,230 1,239 96.1%
26 7,781 773 90.2% 7,545 545 92.8%
27 9,343 1,046 89.7% 12,078 922 93.1%
28 11,639 687 94.2% 9,886 649 93.8%
29 26,407 526 98.2% 10,636 444 96.2%
30 3,391 405 89.3% 3,505 328 91.6%
Mean+SD 90.7% £ 4.3% 92.7%+3.9%
A YUEE
2 A= ] A7) o 7] AJZHQ2.5A17E 3.5A17ho] A H HIEol HX|= G A5, T AIRE 2HAH A 9] ko] 7t 5 A
402 §olgHe BeIskltt. 53,3547 th7] Alzo] ¥ 48 5218 ol 1 Y2 =S Z7HA7IE B 7]ejghoza QT gt
EE A= Fonleh 8 4903 RI5IRI T o]+= Sho Furuya2] $1L0f|A4] EOD(Extent of Disease) &&= -850 | A7H-S 2
A AYH O IS, 3417 o] Azl i Zho) B S AN ek X 3hoi[s), RS BSiBone Sean Index) A4t

AT EYo}o] §EHL H7I5H Yoshida?] AT ZTkeHe wi2he 7o) BHrH6). 3, Reza Kabotehe] 7ol A Crapst 9J4) 15
A|7bol| wk2 BsI] HSHE kA o 2 B A5 T, SPECT/CT 7|8t BSI 4] T2 1218 E5) ek 9842 Q=319 tH4,7). o]
A7 7|& G52 EODS BSIEH= A2 Th2 A7 A %5 E-8ato] W] A700] 84S thtr & 2stelon, 5 Aol
+ ol et A =15 oAU Hebd o 2 Z8oto] Bt ko] i AUt o/ vl a7t 7Hs st & sljof St
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