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Clinical Application of Digital TV
Tomosynthesis to Disorders of the Wrist
and Their Post-Operative Evaluation

Jun Aoki", Yukio Nakatsuchi®, Hiroshi Hirano?,
Satoru Saitoh?, Satoshi Matsuda®, Akira Tsuchigane?,
Osamu Karakida", Gwy Suk Seo", Kuniyasu Itoh",
Toshio Kasuga® and Shusuke Sone"

The clinical utility of digital TV tomosynthesis was asses-
sed in 13 patients with chronic disorders of the wrist and the
first carpometacarpal joints, and a post-operative evaluation
was carried out. The disorders included nonunion of the
scaphoid in five patients, Kienbtck’s disease in four, subluxa-
tion of the distal radioulnar joint in two, and osteoarthrosis
of the first carpometacarpal joint in two. The total time
needed to obtain two sets of tomographs of a wrist by digital
TV tomosynthesis was about 10 minutes, or approximately
one third of the time required with conventional methods.
The total radiation exposure in obtaining all tomographs of
one direction with digital TV tomosynthesis was less than
that in obtaining only one tomograph with conventional
methods. Digital TV tomosynthetic images were judged
superior to conventional tomographs by four orthopedic
surgeons and four radiologists, because tomographic blur
was reduced in part by a spatial frequency filter processing.
Clinically, digital TV tomosynthesis was very helpful in
evaluating nonunion of the scaphoid and Kienbtick’s disease,
especially in their post-operative conditions with metallic
fixative devices. Digital TV tomosynthesis was found to be a
fast, feasible and inexpensive method with low radiation
exposure for evaluating disorders of the wrist.
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Table1l Patients with disorders of the wrist
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No. Age Sex Clinical diagnosis Examination
1) & RER%
1 52 M Nonunion of scaphoid Postop. 3 times WAL 14 2 HFmaiesiziy
2 24 M Nonunion of scaphoid Postop. 2 times 1040232 L, FER o =B i W g
3 62 M Nonunion of scaphoid Preop. MoK 3Igo LicEmENnN., Zon
4 23 M Nonunion of scaphoid Preop. 75, BBEDBALEEREILAY 2 5
JEH I HY 3T e
5 46 F Nonunion of scaphoid Postop. LRI 1B§ MTh 7. ERT
X ) _ ) TOEML RS S a = THTED
6 45 F Kienbiick's disease Preop. 2 times. Y ) e e
7 24 F Kienbiick’s disease Preop & Postop. L7
8 50 F Kienbéck’s disease Preop. FLEMERECIBWTS 2L
9 29 M Kienbsick’s disease Postop. 18 Wilg i % [ BRI 7% 2 126> ) 4R
10 52 F Subluxation of DRU]J Preop. §f ki3 214mR T, RO W E i
- s £ o
11 68 F Subluxation of DRUJ Preop. RIS C 1 MR TR & 15 B 728 > iU
i 306mR L 0 A7z
12 35 F Osteoarthrosis of 1st CM] Preop. E_BOB VD% " :
EEI3RERND 7 4 N ABIEEICS
13 59 F Osteoarthrosis of st CM] Preop.

S EEFEIE AL, 2 AU AR

DRU]J=Distal radioulnar joint, CM]J=Carpometacarcal joint
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Fig.1 A 53-year-old man (No. 1) with nonunion of the scaphoid after
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bone grafting with an Ender hook plate.

Bone union can not be thoroughly evaluated on plain oblique radiographs of the wrist one (A) and three (C) months after surgery. In
contrast, an oblique digital TV tomogram one month after surgery (B) shows nonunion of the grafted bone (arrow), while the same image
three months after surgery (D) shows sufficient callus formation (arrow).
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(A

Fig.2 A 45-year-old woman (No. 6) with
Kienbock's disaese

(B) | gl

Lateral radiograph (A) can not demonstrate exact condition of the lunate because of overlying
radius and other carpal bones. A lateral digital TV tomogram (B) clearly shows fragmentation of
the lunate.

@

Fig.3 A 24.year-old woman (No. 7) with Kien-
bick’s disease after vascularized bone grafting
with an external fixation system

Lateral radiograph of the wrist (A) shows postoperative condition of the lunate. A high-quality

lateral tomogram (B) can be obtained by the digital TV tomosynthesis system even with the big
metallic fixation device, which causes artifacts on CT and MRL
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