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Serial Bone Scans According to Fracture Healing in Tibia

Myung Chul Yoo, M.D., Seong Geun Jang, M.D. and Yoon Gwon Hwang, M.D.

Department of Orthopaedic Surgery, College of Medicine, Kyung Hee University, Seoul, Korea

Total 40 cases of serial bone scans with Tc®*™-MDP performed on less than 24 hour, 2nd day,
3rd day, 5th day, 1 week, 4 week, 12 week and 1 year respectively after fractures in tibia were
analysed. All 5 cases of bone scans performed within 24 hour after injury showed increase in gen-
eralized tracer uptake and 3 cases of them(60%) showed localized increase in tracer uptake at the
fracture sites. The earliest bone scan performed 9 hour after injury showed generally and locally
increased uptake at the fracture sites. All 5 cases of bone scan performed 1 year after injury sio-
wed localized increased uptake at the fracture sites and 2 cases of them (40%) showed generalized
increase in tracer uptake.

Bone scans performed 12 week after injury showed the most outstanding increase in generalized
and localized tracer uptake. Bone scans performed 1 year after injury showed decreased amount of
generalized increase in tracer uptake (but more increased uptake than normal) but the localized in-
crease in traccer uptake at the fracture sites was observed persistently.

More study should be needed to clarify the corelationship between the presence of cold spots du-
ring the fracture healing and the union of the fractures. It is difficult to differentiate the old frac-
tures to fresh fractures with the bone scans performed within 1 year because of persistent increase
in tracer uptake to 1 year after fracture.

Key Words : Bone scans, Tibial fracture.
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Fig. 1. Normal bone scan shows generalized
increased uptake, especially high uptake at the
end of the bones.
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Fig. 2. Bone scan of 9 hour after fracture
shows generalized increase in tracer uptake and
local increase at the fracture site &surrounding
soft tissue.
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Fig. 3. Bone scan of 2nd day after fracture
shows local increase in tracer uptake at the
fracture site.
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Fig. 4. Bone scan of 3rd day after fracture
shows generalized increase in tracer uptake but
at the fracture site “cold spots” was seen.

Fig. 5. Bone scan of 5th day after fracture
shows generalized increase in tracer uptake at
the fracture site.

"

Fig. 6. Bone scan of 1 week after fracture
shows generalized increase in tracer uptake and
local increase at the fracture site & surround-
ing soft tissue. .

Fig. 7. Bone scan of 4 week after fracture
shows generalized increase in tracer uptake and
local increase at the fracture site & surrounding
soft tissue.

A 18+ FHE9 “cold spots” A& Byt
(Fig. 4).
4, 5¢

A ey AF AR 2R T FFFH R T
Y F45 F7357 273 & R cHFig. 5).
5. 1 F

A delx AF A A
Bow 4oy FAY T2 F527 2
Aol A F9 ARz F457 27L& s
c}(Fig. 6).
6. 4F

A o AF A
A8 =4 F5427)
o PP F 298

£ oPo
23

F3io] tepbe 2 9ol A

—494—



=

Fig. 8. Bone scan of 12 week after fracture
shows apparent generalized increase in tracer
uptake but at the fracture site “cold spot” was
seen.

Fig. 9. Bone scan of 1 year after fracture
shows less generalized increase in tracer uptake
than before but still shows local increase at the
fracture site.
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Table 1. Summary

Patient Sex Age Types of Frgcture Time Bone Time to .
Number (Years) Fracture site* after Scan union Surgical procedure***
Fracture Findings** (weeks)

1 M 27 C M 9 hours G.LS. 12 Closed Kuntscher IM nailing
at 3rd day.

2 M 36 0 L 1 day G.L. 12

3 M 6 C L 1 day G 10

4 M 17 C M 1 day G.L. 16

5 F 5 C L 1 day G. 12

6 F 3 C L 2 days G.L. 6

7 F 48 C M 2 days G. 20

8 M 33 C U 2 days G. 12

9 M 11 C L 2 days G. 12

10 F 4 C L 2 days G. 8

11 M 0 U 3 days G.L. 12 O/R & I/F at the trauma date

12 M 20 C M 3 days G.L. 20 Closed Kuntscher IM nailing
at 5th day

13 M 28 0 M 3 days G.L. #F.U. Early Q/R & I/F, fibula
transposition at 7 month

14 M 35 C U 3 days G.L. 12 O/R & I/F at week

15 M 7 (0] M 3 days G.C. 10

16 M 7 0 M 5 days G.L. 10

17 M 4 (0] M 5 days G.L. 8

18 M 32 C M 5 days G.L. 12

19 M 53 C 0) 5 days G.L. 24 O/R & I/F at 1 week

20 F 53 0 L 5 days G.L. 16 Hoffman external fixation at
the trauma date

21 M 28 C M 1 wk. G.LS. 12

22 M 30 C M 1 wk. G.L.S. 13

23 M 9 C L 1 wk. G. 8

24 M 5 C L 1 wk. F.L. 8

25 M 41 (0] M 1 wk. G.L. 24 Hoffman external fixation at
the trauma date

26 M 28 (6] M 4 wks. G.L.S. 40 Early O/R & 1/F, Bone shor-
tening & Hoffman fixation
at 7 month

27 M 10 (0] L 4 wks G.L. 12

28 F 19 (0] M 4 wks G.L. 20

29 M 37 0] L 4 wks. G.LS. 32

30 M 30 (0] M 4 wks G.L. 28 O/R & I/F at the trauma date

31 M 21 0 M 12 wks. G.L. 12 Hoffman external fixation at
the trauma date

32 M 28 (6] M 12 wks. G.L. 14 Hoffman external fixation
at the trauma date

33 M 19 (0] L 12 wks. G.L. 12

34 M 35 0 M 12 wks G.C. #F.U. Early O/R & I/F, Bone shor-

tening & Hoffman fixation
at 7 month
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Patient S Age Types of Fractures Time Bone Time to

Number (Years) Fracture site* after Scan union Surgical procedure***
Fracture Findings** (weeks)
35 M 30 (0] M 12 wks. G.L. 16
36 M 25 (0] U 1 year G.L. 40 Early Hoffman fixation. Can-
cellous bone graft at 6
month
37 M 10 (0] L 1 year L. 12 Hoffman external fixation at
the trauma date
38 M 59 (6) L 1 year L. 60 Early Hoffman fixation, Can-
cellous bone graft at 6
month
39 M 28 (0] M 1 year L. 64 Early Hoffman fixation, O/R
& I/F with bone graft at
5 month
40 M 41 C M 1 year G.L. 44
® Types of Fracture ; O=0Open, C=Closed # F.U.=During follow up
* Fracture site ; U=Upper 1/3 of Tibia shaft Three patients had bilateral tibial fracture

M=Middle 1/3 of Tibia shaft
L=Lower 1/3 of Tibia shaft
** Bone scan Findings ; G=Generalized increase in tracer uptake
S=Soft tissue uptake
L=Local increase in tracer uptake at fracture site
C=Cold spot
*** Surgical procedure ; O/R & I/F=0pen reduction and internal fixation.

5
4 b
3
2
Patient’s number 1
Time after injury 1D 2D 3D 5D Iw 4w 12w 1y
%
Patient’s number 1} // // /
.| %
3t / /
4 / %, 7
ol A

B scneralized increase in tracer uptake
/24 \ocal increase in tracer uptake af fracture site
[ cold spot

Bone scans performed until 12 weeks after injury show generalized increase in tracer up-
take but decreased at 1 year after injury. Local increase in tracer uptake was seen from 3rd
day to 1 year persistently.

Table 2. Serial Bone scan findings after injury(D ; day, W ; week, Y ; year).
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Fig. 10. Serial bone scans according to the fracture healing ; Bone scans performed within 1 week
after injury show no specific difference but bone scans performed at 4 week and 12 week after in-
jury show more increase in tracer uptake, especially bone scans at 12 week shows most outstanding
increase in tracer uptake. Bone scan performed at 1 year after injury shows relative decrease in ge-
neralized tracer uptake than 12 week but persistent local increase in tracer uptake was seen.
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