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MR imaging of the carpal tunnel syndrome
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MR Imaging of the Carpal Tunnel Syndrome

Hideharu Sugimoto and Tadashi Ohsawa
Department of Radiology, Jichi Medical School
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Magnetic resonance (MR) imaging of the carpal tunnel was performed in 23 wrists of 13 patients
who were suspected to have carpal tunnel syndrome (CTS). In ten out of 23 wrists, diagnostic images
of the carpal tunnel could be obtained. MR images were analysed retrospectively as to swelling of the
median nerve, signal intensity of the median nerve on T2 weighted image, and swelling of the tendon
sheath. In 8 wrists the median nerve was significantly swollen at the inlet of the carpal tunnel. Four of
them showed increased signal intensity of the median nerve on T2 weighted imge at the inlet. Swelling
of the tendon sheath was demonstrated in two cases. These findings seem to represent edematous
change of the median nerve due to compression. Surgical correlation was obtained in two wrists. Since
MR imaging is capable of demonstrating pathological changes of the median nerve in CTS, it can be a

diagnostic tool in selected cases.
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Table 1 Summary of patients

Case Side

No. Age/Sex  Clinical Dx Cevriptii) NCV Clinical outcoma

1 46/F  Idiopathic R+ L | Improvement of symptom with rest
(Cushing Sx) L{+) 1

2 46/M  Sublaxation L{+) i Not available
of lunate

3 65/F  CRF on HD, R+ ND  Improvement of symptom with surgery
Amyloidosis L(+) ND

4 61/F  CRF on HD, R(HH) L 1 Improvement with exchange of dializer
Amyloidosis to high performance menbrane

5 44/F  Psoriatic L{+)* ND  Improvement of symptom with steroid
arthropathy L(+)* ND  treatment

6 60/M  Idiopathic LD L | Improvement of symptom with surgery

NCV : Nerve conduction velocity, ND: Not done
CRF on HD: chronic renal failure on hemodialysis

symptom : (+)}=moderate, (++) =severe

* ! before and after treatment, I : No potential was obtained

(24)
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Table 2 Area of the median nerve at the level of
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proxymal distal
CTS 11.0(+2.7) « p<0.01 — 6.5(+2.4)
(10 cases) 1 1
p<0.01 NS
| 1)
control 7.6(£2.1) « NS - 7.0(x2.1)
( 8 cases)

NS : not significant
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Fig. 1 Case 1. Proton-density (2,000/40) images
of a 46year-old woman with idiopathic CTS. The
median nerve (arrow) at the inlet of the carpal
tumet is significantly swollen in comparison with
one at the level of the hook. s=scaphoid, h=
hamate, p=pisiform
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Fig. 2 Case 2. Proton-density (1,500/40) images
of a 46year-old man with CT'S secondary to volar
sublaxation of the lunate. The median nerve
(arrow) at the level of the hook is enlarged with
bright signal in comparison with one at the inlet
of the carpal tunnel. There is mild volar sublaxa-
tion of the lunate. t=trapezium, h=hamate, r=
radial styloid, s=scaphoid, 1=lunate
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Fig. 3 case 3. (a) T,-weighted (1,500/80) images
of a 65year-old woman with CTS secondary to
long-term hemodialysis. The median nerve
(arrow) is enlarged with bright signal at the inlet
of the carpal tunnel. The median nerve in the
carpal tunnel has an intermediate signal intesity
(arrow head). t=trapezium, h=hamate, 1=
lunate, (b) Appearance at surgery after opening
the deep fascia and flexor retinaculum. Note
swelling of the median nerve at the inlet of the
carpal tunnel (curved arrow).
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Fig. 4 Case 4. T,-weighted (2,000/80) images of a
6 lyear-old woman with long-term hemodialysis.
In the upper image the median nerve at the inlet
of the carpal tunnle has an increased signal inten-
sity (arrow). The lower image at the same level
was obtained after one year. The image demon-
strates signal intensity of the median nerve to be
normal (arrow). s=scaphoid, =lunate
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Fig. 5 Case 5. Proton-density ((a) 1,500/40 and (b) 2,000/40) image,s of a 44

vear-old man with psoriatic arthropathy. (a)

The images before steroid ther-

apy show tendon sheaths to be markedly swollen. The flexor tendons look
separated in the carpal tunnel. The flexor carpiradialis tendon is seen ocutside
the carpal tunnel (curved arrow). (b) The images obtained after three months
following steroid treatment show significant improvement of tendon sheath

swelling.
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T =median nerve, t=trapezium, h=hamate, |=lunate
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Fig. 6 Case 6. T,-weighted (650/40) images of a
60year-old carpenter with CTS of the left hand.
The upper image shows increased separation of
flexor tendons by thickened tendon sheaths. With
administration of Gd-DTPA. the tendon sheaths
are markedly enhanced. The images were dis-
played with the same window setting. 1=
median nerve, s=scaphoid, p=pisiform

DOWETOEE & LT MRI B FHEE 2 &
hs.
IV, #& &

CTS @ MRI {& % retrospective Iz # 5t L 7=,
MRI BFREEEFED 1, 2 o Ehmi@EoZl
(5 o lfl, FiE) %, Eb@EomELA L T,5EHET
DEEFELTHKET A LrTER, L0 L
BFEREABOVRATHEIZLLLED LR
fo. BIOMEE S #H S hi., FHREANORESE
HZELEETE 52 L6 MRICTS 02
Brikovboteh 55 EZ26h 5,

AL DO E T LH480E B AEFHHEF L TREL L,
Ffo, BERES (case 3) ®ME:IL T oW E@EL

R 24E11A25A

R N A e AR A D e
X
1) Sunderland 5: The Carpal Tunnel Syn.
drome: Nerves and Nerve Injuries. 2nd ed.
Charchill Livingstone, New York, p711—727,
1981
2) Zhu XP, Checkley DR, Hickey DS, et al:
Accuracy of area measurement made from MR
images compared with coraputed tomogra phy.
J Comput Assist Tomogr 10: 96—102, 1986
Liang C: CT-scanning study of cross-
sectional area of the carpal tunnel in cases of
carpal tunnel syndrome. J Jpn Ortho Assoc 61 :
1033—1045, 1987
Bleecker ML, Bohlman M, Moreland R, et al :
Carpal tunnel syndrome : Role of carpal canal
size. Neurology 35: 1599—1604, 1985
5) Jessurun W, Hillen B, Zonneveld F, et al:
Anatomical relations in the carpal tunnel : A
computed tomographic study. ] Hand Surgery
12: 64—67, 1987
6 Merhar GL, Clark RA, Schneider HJ, et al:
High-resolution computed tomography of the
wrist in patients with carpal tunnel syndrome.
Skeletal Radiol 15: 549—552, 1986
7) Gooding GAW : Tenosynovitis of the wrist -
A sonographic demonstration. ] Ultrasound
Med 7: 225—226, 1988
Mesgarzadeh M, Schneck CD, Bonakdarpour
A: Carpal tunnel : MR imaging. Part I. Nor-
mal anatomy. Radiology 171: 743—748, 1939
9) Weiss KL, Beltran J, Shamam OM, et al:
High-field MR surface-coil imaging of the hand
and wrist. Part I. Normal anatomy. Radiology
160 : 143—146, 1986
10) Weiss KL, Beltran ], Shamam OM, et al:
High-field MR surface-coil imaging of the hand
and wrist, Part II. Pathologic correlation and
clinical relavance. Radiology 160: 147—152,
1986.
11) Koenig H, Lucas D, Meissner R: The wrist :
A preliminary report on high-resolution MR
imaging. Radiclogy 160 : 463—467, 1986
Middleton WD, Kneeland JB, Kellman GM, et
al: MR imaging of the carpal tunnel : N ormal
anatomy and preliminary findings in the carpal
tunnel syndrome. AJR 148: 307—316, 1987
13) Mesgarzadeh M, Schneck CD, Bonakdarpour
A, et al: Carpal tunnel: MR imaging. I
Carpal tunnel syndrome. Radiology 171: 749
—754, 1989
14) Tanzer RC: The carpal-tunnel syndrome : A
clinical and anatomical study. ] Bone Joint
Surg (Am) 41 : 626—634, 1959
15) Phalen GS: The carpal tunnel syndrome.
Clinical evaluation of 598 hands. Clin Orthop
83:29—40, 1972

%]
R

'

8

e

12

L



