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Ultrasonographic Evaluation of Joints
and Tendons in the Normal Hand

Kyoko Hayamizu

Ultrasonography (US) using high frequency
probes (7.5 and 10MHz) was applied to the anatomi-
cal observation of joints and tendons of the hands of
12 normal volunteers, and in some cases compari-
son with MR imaging and detection by double-
contrast arthrography of internal joint structure
was made. Dorsal scanning of the metacarpo-
phalangeal joint (MP]) and proximal interphalan-
geal joint in the flexed position clearly demonstrat-
ed the cartilage and bone heads of the metacarpal
and proximal phalange. By US, the structure of
such connective tissues as synovial bursa, sagittal
band, expansion hood, volar plate and fibrous digi-
tal sheath around the MPJ could be identified. By
dorsal scanning in the long axis between the ulnar
and carpal bone, a part of the triangular fibrous
cartilage could be observed. Long and short axis
scans of the hand demonstrated the flexor and
extensor tendons as having a fibrillar texture with
high echogenicity. In dynamic examinations includ-
ing color Doppler imaging, the movability of the
tendons could be evaluated. The result of the pres-
ent study indicated that US can be effectively
applied for diagnostic imaging of the joints, struc-
tures surrounding the joints, and tendons of the
hand.
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Fig.1 Identification of the articular cartilage: (A)isa
dorsal US scan of MP] in flexed position. (B) is a
sagittal MR image with SE2000/23 at the same level as
(A). Hypoechoic area (arrows) in (A) covering the

metacarpal bone shows the articular cartilage of the
metacarpal bone when compared with (B). M, metacar-
pal bone; PP, proximal phalange; Ex, extensor ten-
don; VP, volar plate ; AC, articular cartilage, f1; flex-
or tendons. .

T, L OB 7 72 & A TH g
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I a—JErR b, KECEHETEETHY,
FHWA b DBEE THIPRES % FH$ 5 &, 05
mm U TFTDEARTH 72, MRI{G & L 72 &
25, BRI, 2oz o — iR
iz lY Lz (Fig. 1), RCJ & RUJ Tix B
WA HIET 2 L BN 2 EIIRETE Lh -
fz. 7z, BHEIWEZ MY 5 X Bbn sk
US kRIETE kh -7z,

RiEiAEE S8 (BHE, KRE,
FERS L UML)

HrEALIC T MPJ o v 8 SRS T % 4t 5 1
FEACHET 5 &, (b & B I EA8
3mm O FREAMEE L D PR o — kit
B b, BENROEIC &) EEFERE T
a7z, MP] o Bi&E 52014 TR 2 8% L
7z A, BEEMERIC Z 0K 2—HIZ 28R
ERbhdEz - B Eh, BIfi#EMs
Lt b 2B NE) & 2 BT 5 L BEikE oK
12 - TR 2 —fBo sz F 3 L 72, Bl
RS EMHT 5 & S ol o—ERiE, P
DB I S L 742 (Fig. 2). Fig. 1ok i
MRI b3 B s & oI ssa8is % =3E
SURE L R ko 7,

Bl 7 A TR % B ) PO o —F
WD LN, ELICHDOMMT  HKIz 5
5. MRI & M4 2 & 2 F0i3 BISERwE oo 1) 3%& %
A, BIETRE & A 500 B He e e - —
HyssrBbng, Zofkza—to9 b,
&Iz MP] i _LEB IR B o FRARIC £ 5 B) X Ho g2
ENBEDNT, FRFICHIET 2 M0 S HEH S b
(Fig. 3).

MPJ D340 Tid, PRI T 51K
I a—HEESH b iz, MRI &MEET 2 13T
FEMBICHL T HHEE TH - 7207, BEinEREE
O USETIZ T & Fffic 2R/ e Bbh s g
a—HEz o —od R BBLL, N E TEL
7z, ko TREEINEZ 12 3 A TFHMR & PG %
HhEgETHLH LML (Fig 4).
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Fig. 2 Identification of the dorsal side of synovial sac :

(A) is a long axis US scan frorn the dorsal side of MPJ.
(B) is that after double-contrast arthrography of MP]J,
and (C) shows the synovial sac in the arthrogram. High
echoic spots (arrows) in (B) suggestive of air injected
into the synovial sac were detected in the region corre-
sponding to the hypoechoic area (arrow heads) in (A)
between the extensor tendon and the articular cartilage
of the metacarpal bone.
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Exte\nstor é:ommunis Saggital band Fig. 3 Identification of the expansion

endon - ) : .

endo Lateral band Transverse hood: (A) is an anatomical diagram aro
Interosseous ) retinacular und MPJ, quoted with modification from
muscle N ey ligament “Tsuge K: A comprehensive atlas of hand

g iy o surgery. p 6, Fig. 3. 1988, Nankodo,
Expansion
hood

Tokyo”. (B) is a short axis US scan from
the dorsal side of MP]J. (C) is an axial MR
image with SE650/25 at the same level as
(B). The hypoechoic area (arrows) in (B)

Lumbrical M

Fibrous surrounding the extensor tendon and fur-

Flexor Carpal sheath ther extending to the bilateral side of the
tendons el peep transverse metacarpal bone was identified as the
meta(.arp[ilJ ligament expansion hood (EH) as compared with (C).

F‘]“\Q flexor digitorum superficialis: FDP

qigiiorum superiiciails, i,

flexor digitorum profundus.

i

H
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() (B)
Fig. 4 Identification of the palmar side of synovial sac: (A) is a long axis US scan from the palmar side of MP].
(B) is that after double-contrast arthrography of MP]. High echoic spots (arrows) suggestive of injected air appeared
in the region equivalent to the hypoechoic area (arrow heads) over the metacarpal bone in (A), which is identified as
the articular cartilage and the volar plate, as compared with the MR image (Fig. 1 (B)) and the arthrogram (Fig. 2
C)).

E 645 H25H 25
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A ®
Fig.5 Identification of the triangular fibrous cartilage : (A) shows a long axis US scan trom palmer side of the wrist
joint. (B) shows a saggital MR image at the same level as (A). The echogenic area (arrows) in (A) between the ulnar
bone (U) and the lunar bone (L) corresponded to the low intensity area in (B), which could be identified as a part of

the triangular fibrous cartilage.

Fig. 6 Identification of the flexor tendon and the
synovial sheath : (A) is a long axis US scan of the palm.
(B) is a short axis US scan and (C) is an axial MR image
with SE600/40, both of which are at the level of carpal
tunnel. Compared with MR images ((C), Fig. 1 (B) and
Fig.3 (C)), the echogenic fibrillar textures with clear-cut
echogenic horder were identified as FD$S (open arrows)
and FDP (closed arrows). The hypoechoic area around
the tendon (arrow heads) is equivalent to the common

flexor synovial sheath.
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Fig. 7 A long axiz US scan of the extensor digitorum :

Echogenic fibrillar textures {arrows) is identified as the

extensor tendon compared with Fig. 1 (B), which could
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MR EELE AeTRE AR T, REE IR - 1
fil fih e o> i 35 = rRERIGETH D (Fig.6), -
it it PIP] a2 TIAFIM & BT ez T 4
= f=, US EfEimBei: PIP] & 0 Ay TR Fl
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Efr skl hbid (Fig 7). @8N M ERE
Tk, THiEaEE, MmEE L ISR L e A FAE
LTI —EO AR 2 L, MP]
£ 0 A IR W T L A B R
&, MiEh S mERETRITITHE~-HERAETH 2
A%, T L~ OB R — e T L
otz THAGOET, BRILFel, Fig.3o
£z MRIprRL & —30 L 7z,

e Py it

fEdh R TIREMIE R o — 2k o — D

be detected only when scanped just under the skin with

RibaE &L, 0.2~0.3mm FREE - 'n_f,'.fr.!l 51
2E Lo o SRESR L, £
i?"'.'i'lﬂ:'ﬁi‘ﬂ.f;.T-I-‘--"-I:.:J'-.i.fdi"':n L, MR] '_.iSE
Wi IZIZFE— R 56 T US S Misd 2 ik

R & Jl AR BT & Tdroizdt, AR LnE
Gl & s R T STt o —F rﬂHﬁ-?-'i TR OSSR S ER L AL D, &
HERsh i 4L, MRI & ot Hide & = A i i & e

a probe of the frequency 10MHz

EARERRE
RUJ & F#s o WEET 5 &,

r'_|||1'-7)?tl' 7 — F T — _-I!-',JI'\- 4 |J.i'?r|.,'|‘fn"-{"'ﬁ_'l'i

Fig. 8 Detection of the mesotendon : (A) iz a long axis US scan of a flexor tendon. The border of the tendon is
interrupted at a proximal level of MP] (arrow). (B} Arterial flow in this area visualized by color Doppler imaging

suppests that the interruption of the border reveals the attachment of the mesotendon,

FHE G645 H 25 H
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= L% v am AL O o i B o0 R i B~ I &
L peritenon MRHF LE L A, oL
s 2R e, MipE-TFhTd TJ!HJ'H*L ~
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Fig. 8 Ewvaluation of tendon movement by color Doppler imaging :

BoOE

B ORE TR A B - 5 24 B BB, iRiEIR iR T
MEA kR REMT 5 &, FHEGELEA A S T4
L=l Tid, EAE2.0--30mm (P32 Smm),
Biid 2.0~2.5mm (R4 20mm) Th -z, M
MR MR L~ B h T L~ T, W
AHL0 -~ Lmm (P 924 1.0mm), 8510~
L5mm (o 44l 1.0mm) Td = £z, MRI _Eor -8l
Qi 1 fd o B T 2.0 ~3.0mm (o 4l 2.5mm), {@
it B T # LOmm (B4 1.0mm) T& D, US
il & ThHG L Tz,

REOEA

Fig. 6 lzam¥ L5, BeSiBE oMK
S—E LTS OGN, FMInEEY R
0.5 - L0mm ( & 2 fi05mm ), FiF M T05 ~
LOmm (& #4f 0.5mm) Tdb - 72, F =, Fig. 4 iz
Ar L2z MP] =L TR in e & e i
o —iFiE Fig. 30 MRI @k 5 - SHEPEREW -
b 1 T DA

BROREDNE

fAEmMpEeLd L BENETL L, FomE
=T LHEENA LN, P 'C-.:Lff? 1T
1 W 2 & ERE R b kR A AR
Wi Dtz & N aREs . RSN T

!gﬁl!IIII

BWTLET

()
The long axis scanned flexor tendon (arrows)

maoved back and forth according to exercises of the finger. (A) in flexion. (B) in extention. However, the movement

of the tendon could not readily be distinguished from that of the lumbrical muscle (arrow head).

28

HAEENEIE B4 E N6



K

i%, BEWHRIC TEIRE B M S5 b, B
T2 EMFXINTE, BOMWEIEY, Fko
FARBOE X S BB OMEIBEI NS, H T
— F 77— Tl OESLER) A S T —FRE N
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72 (Fig.9).
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