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Table 1 Findings of three-phase bone scintigraphy of scaphoid fractures in the course of complete recovery

Ave Intervals Degree of Degree of Degree of uptake Degree of uptake Degree of uptake
i from blood flow perfusion at scaphoid bone  at adjacent area in the proximal

of radial  of scaph- fragment on pool
ek L artery oid bopne Pool Static  Pool Static angl:tatic imgges
1. KA. 19M 2dys +H +H + + + - =
24M.K. 29 M 3 dys + H + + + + 4
3.T.S. 70M 5dys + + + + - + —
4. HI. 40F 5dys + + + + + + 4
5. K.Y. 54F 7 dys — H H H H# + I
6. MS. I9F 8 dys + og + + + H +
7. TJ. 22M 19dys + H H H H H +
8. S.A. 42M 40dys = + +H H 44 H +
9. KT. 46 M 40dys - H H + H i o
10. HT. 22M 68 dys et + H H A H o
O S.A. 42M 3.1 mo — — + H — + 3,
11. HM. 38 M 3.7mo 4 H H H H i +
©0 KA. 1I9M  4mo — — + + - _ +
12. S K. 20M 20 mo + + + H + o +
©13. MS. 21 M 8 mo — + = + - + g
# ; Fracture site was in the distal one-third. O; Follow up study was performed.
( ); Fresh fracture with soft tissue inflammation. @ Fracture was almost completely recovered.
Table 2 Findings of three-phase bone scintigraphy of scaphoid fractures resulted in non-union
Degree of Degree of Degree of uptake Degree of uptake Degree of upt
Gasés A‘ggLe ln}?;\gls blocg)d flow pcrgfusion at fcaphoid Fl))one at gdjacent grea ingthe prol‘)‘(l;i,na:‘alx(le
Sex  onset Ofradial  of scaph- . — fragment on pool
artery oid bone Pool Static  Pool Static and static images
14. Y.K. 21F  7dys + + + + + + =
15. N.U. 23 M 7dys — + + i, e = _
16. *A.G. 35F 7 dys (+) (+) () () (H) (+) (+)
17. *S.S. 28 M 10dys — + + + _ _ AN
18. K.O. 23 M 45dys + + + + + + =
19. M.S. 24 M 56dys +H 1t + H H H i
20.AN.M. 40 M 62 dys (+) (+) ) (+H) () () —
21.AN.K. 24 M 72 dys Ci9) (+) () () (+) () —
22, SN. 13M 3.1 mo — + + + + + =
23. UAA. 26M 4 mo — + H H H of +
24. HK.(HDISM 4 mo / + o I il s -
HK.(DISM  5mo / + + H+ + + +
25. AL 22M 6 mo — + H# H+ 4 4 i,
26. TW. 35F 6 mo + + 43 5 AL +
27. MMM. 20M 8 mo + H 4 +H H H +
28. KO. 24M 8mo — + + H# 4 o +
29. MH. 20M 12 mo - + + H# + H +
30. MM. 21 M 12mo H + H 3 H+ o
3l. SN. 40M 12mo — + HE H. A i, _
32. KM, 25M  Syrs — — + i - 2 ax
33. MK. 4M 7yrs o —~ -+ + — s =
34. *T.G. 25M 8yrs - + H H# v + +
35. 4TK. 62M 10yrs + ¥ + H H + +
36. $T.W. 31 M unknown i + +H H H H +

* . Fracture site was in the proximal one-third. $ ; Fracture site was in the distal one-third.
A; Other carpal bones were involved simultaneously. ( ); Fresh fractures with soft tissue inflammation.
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Fig. 1 Case 1. K.A. 19 years old male patient in almost complete recovery was shown.
Fracture line could not be detected on conventional radiogram taken two days
after the injury (A). Left scaphoid uptake was increased with adjacent increased
area on pool image taken on the same day (B) (but it was decreased and localized
four months later (D)). Washout was shown from the adjacent increased area, and
photopenic defect was also shown in the proximal fragment of scaphoid on the
late phase spot film (C). The photopenic defect disappeared and recovered tracer
accumulation as much as the distal fragment four months later (E).
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Fig. 2 Case 7. T.J. 22 years old male patient in good clinical course was shown, and
every study was performed nineteen days after the injury. Fracture line was clearly
demonstrated and not displaced on conventional radiogram (A). Heavily increased
scaphoid uptake was associated with adjacent increased area on pool image (B),
but still more highly and widely increased area was seen on and around the

scaphoid bone on static image (C).
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Table 3 Relationship between each group and characteristic findings of three-phase bone scintigraphy

Degree of uptake at scaphoid bone Degree of uptake

Degree of
perfusion of

Degree of blood

in the proximal
fragment on

static images

(+)

Static

Pool
(+)

flow of radial
artery scaphoid bone

Intervals
from onset
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(-)

()

(-)

(+)

)

(

+) ) ) ) ) ()

()

before 5 mo

Group in good

(11 cases)

after 5 mo

clinical course

(13 cases)

(2 cases)
before 5 mo

(o]

0*

4%

(o]

11

Group in non-

| *kk

1 (8 cases)
after 5 mo

union course

2%

$2

8*

10

(21 cases)

(13 cases)

1: Cases with soft tissue inflammation are excluded. #: A case shown (+) finding is excluded. 1: Bilaterally injured case is excluded.

Statistically significant with 2 test; *p<0.05, **p <0.025, ***p < 0.005.
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Fig. 3 Case 23. H.K. This was 15 years old male patient with non-unions bilaterally
injured within a month. It was not until four months for left wrist and five months
for the other that three-phase bone scintigraphy was performed. Fracture line
of left scaphoid was in displaced position and it was obviously shown on conven-
tional radiogram (A). Increased uptake was bilaterally seen on and around the
scaphoid bones. The left scaphoid was disclosed decreased area in proximal
fragment on pool (B) and static image (C). It was more obviously depicted on
late phase spot film (D), but right scaphoid (not shown) was seen no decreased

area.
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Summary

The Utility of Three-Phase Bone Scintigraphy in
the Assessment of Fractured Carpal Scaphoid

Naoki MAKINO*, Takeo ISHIGAKI**, Koichi TAKAMATSU***,
Kenji TsUNODA**** Toshihiko IMAEDA**** and Ryogo NAKAMURA****

* Department of Radiology, Toyota Memorial Hospital
** Department of Radiology, Nagoya University School of Medicine
*** Department of Orthopedic Surgery, Toyota Memorial Hospital
***x Department of Orthopedic Surgery, Nagoya University School of Medicine

Thirty-seven joints in 36 patients with a frac-
tured carpal scaphoid were evaluated by three-
phase bone scintigraphy. They were classified into
two groups according to their progress. Some were
in good clinical condition and some in a non-
union condition.

Increased blood flow in the radial arteries and
ample perfusion on and around the scaphoid bones
on blood flow images suggested a good clinical
course. The activity and the effectiveness of re-
modeling correlated well with the degree of
scaphoid uptake on blood pool images taken more
than seven days after the injury. Scaphoid uptake
was more localized or there was almost none on
blood pool images in cases with nearly complete
recovery while it was amply visualized on static

images. Blood pool images were indispensable for
analyzing lesions and evaluating the clinical course.

Two typical findings of scaphoid fractures were
found on both blood pool and static images. One
was diffusely increased scaphoid uptake seen in
cases with a good clinical course, and the other
was decreased uptake at proximal fragments seen
in cases with non-union.

It is concluded that three-phase bone scintig-
raphy provides useful information for evaluating
the process of scaphoid fractures which cannot be
obtained by means of conventional bone scintig-
raphy.

Key words: Three-phase bone scintigraphy,
Scaphoid fracture, Non-union.
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