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Abstract

Two rare cases of carpal tunnel syndrome caused by calcification in the carpal tunnel are re-
ported. One case involved a tumorous calcification consisting of basic calcium phosphate, and the
other involved a diffuse calcification consisting of a mixture of calcium pyrophosphate dihydrate
and basic calcium phosphate. These cases suggest that the shape of carpal tunnel calcifications is
influenced by the nature of calcifying substance itself, i.e., whether it is heterogenous or homoge-
nous.
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Carpal Tunnel Syndrome Induced by Two Types of Calcium Deposition

Harutomo IKAwA, Hiroyuki HASHIZUME® and Hajime INOUE

Department of Orthopaedic Surgery, Okayama University Medical School, Okayama 700, Japan

Two rare cases of carpal tunnel syndrome
caused by calcification in the carpal tunnel are
reported. One case involved a tumorous calci-
fication consisting of basic calcium phosphate,
and the other involved a diffuse calcification
consisting of a mixture of calcium pyrophosphate
dihydrate and basic calcium phosphate. These
cases suggest that the shape of carpal tunnel
calcifications is influenced by the nature of cal-
cifying substance itself, i.e., whether it is heter-
ogenous or homogenous.
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arpal tunnel syndrome (CTS) is caused by many

etiologies which can be grossly divided into local
or systemic causes. Local etiologies include space occu-
pying lesions caused by nonspecific flexor tenosynovitis
(1); trauma, including chronic dislocation of the lunate
bone (2) and malunited Colle’s fractures; ganglions or
lipomas (1); and anomalous muscle bellies (3). Systemic
etiologies include pregnancy, amyloidosis, hypothyroid-
ism, hyperparathyroidism (1), acromegaly (4), and muco-
polysaccharidosis (5). Two cases of CTS caused by
intra-carpal tunnel calcification involving different mate-
rials and morphologies are reported in this study.

Case Report

Case 1. A 66-year-old woman visited our clinic
complaining of numbness in the right fingers and motor
disturbance of the thumb. The symptoms had started 4
months before her first visit. She had been treated for
calcified tendinitis of the left shoulder 10 months prior to
visiting our clinic. A physical examination revealed de-
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creased sensation in the right thumb to middle fingers and
mild thenar muscle atrophy. Both Phalen’s test and
Tinel’s sign were positive. Laboratory data were normal.
Calcium pyrophosphate dihydrate (CPPD) and uric acid
were negative in an analysis of knee synovial fluid. An
electrophysiological study of the right median nerve re-
vealed a motor nerve distal latency of 13.5msec on the
right and 5.20msec on the left. Distal latency of the
sensory nerve was undetected on the right hand but was
6.0msec on the left.

An oval calcification in the carpal tunnel was clearly
observed by an X-ray view of the carpal tunnel (Fig. 1a).
Resection of the flexor retinaculum and removal of the
tumorous calcification were performed 5 days after her
first visit. A white and capsule-like tumor, 1.5c¢m X 0.5
cm in size was observed on the palmar side of the carpal
ligaments (Fig. 1b).

Hematoxylin-eosin (H-E) staining of the extracted
tumor revealed a nodular lesion composed of an eosino-
philic, granular and hyaline substance (Fig. 1lc). Inflam-
mation of the tendon sheath was not observed. The
extracted tissue was determined to be basic calcium
phosphate (BCP) (Fig. 2).

The symptoms disappeared completely 9 months after
surgery. Post-surgery distal latency of the motor nerve
was 5.20msec and that of the sensory nerve was 9.87
msec.

Case 2. A 78year-old woman visited our clinic
complaining of numbness of the fingers and motor disturb-
ance of the thumb. These symptoms had started 5
months before her first visit. She had had a history of
arthralgia for 10 years but the arthralgia was absent when
she visited our clinic. A physical examination revealed
decreased sensation in the thumb to the ring fingers and
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significant thenar muscle atrophy. Phalen’s test was
negative but Tinel’s sign was positive for both hands. No

Clinicopathological findings in Case 1. a) Carpal tunnel
view showing an oval calcification ( | ) in the carpal tunnel. b) During

Fig. |

surgery, a white, capsule-like tumor, 1.5¢m X 0.5cm in size (%),
was observed on the palmar side of the carpal ligaments. ¢) Light
microscopic view of the extracted tumor showing a nodular lesion
composed of an eosinophilic, granular and hyaline substance (H-
E, X 100).
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evidence of hyperparathyroidism was found. Distal laten-
¢y of the motor nerve was 14.17 msec on the right and
15.50 msec on the left, and distal latency of the sensory
nerve was 12.20msec on the right and 11.60msec on the
left.

An anteroposterior view of X-ray showed diffuse
calcification in the triangular fibrocartilage complex and
the third carpometacarpal joint. Furthermore, diffuse
calcification in the carpal tunnel was observed by carpal
tunnel view (Fig. 3a). A dissection of the flexor retina-
culum and a resection of the carpal ligament, including the
calcification and the neurolysis of the epineurium of the
median nerve were performed 45 days after her first visit.
A white protrusion 1cm in diameter was observed around
the palmar side of the capitate (Fig. 3b).

H-E staining and transmission electron microscopy
revealed that the extracted tissue seemed to consist of a
mixed deposition containing both CPPD and BCP.
CPPD appeared as basophilic needle-shaped clusters and
parallelogram-shaped crystals (Fig. 3¢). BCP appeared as
round crystals on transmission electron microscopy (Fig.
4). Neither clusters of crystals nor inflammation were
observed in the flexor retinaculum, flexor tendon sheath
or in the epineurium of the median nerve.

The symptoms had disappeared and the atrophy of the
muscles had reversed 10 months after surgery. Distal

latency of a right motor nerve was 5.60msec and that of

a right sensory nerve was 10.26 msec. Distal latency of
the motor and sensory nerve on the left side, which was
not treated sugically, was aggravated.

Discussion

Arthritis-inducing crystalline depositions include the
following: monosodium urate crystals (acute gouty arthri-
tis, chronic tophaceous gouty arthritis); CPPD crystals
(acute pseudogout, chronic pyrophosphate arthropathy),
BCP crystals including hydroxyapatite crystals (acute
calcific periarthritis, acute hydroxyapatite arthritis, chron-
ic hydroxyapatite arthritis) (6). These diseases are consid-
ered to be the causes of CTS. Of these diseases, pseu-
dogout and BCP deposition can be observed as calcifi-
cation on X-rays.

The morphology of calcifications in the carpal tunnel
which cause CTS can be divided into tumorous cal-
cifications and diffuse calcifications, based on their radio-
graphic images. Several cases of tumorous calcification
have been reported (7-9) since the first report by Phalen
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Fig. 2 The infrared spectrum of the extracted tissue. The spectrum showed an absorption region of 1500-1400cm™!, 1050cm~!, 880cm™!

and 610cm™L.
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(1) (Table 1). However, there have been no detailed
reports on the nature of the calcifying substances. There
have also been several reports of diffuse calcification
treated by surgical removal (10, 11). CPPD was detected
in all of these cases, and BCP including hydroxyapatite
was also detected in some cases. Case 1 in our report is
the first confirmed case in which BCP was the substance
responsible for the tumorous calcification present in the
carpal tunnel. Although it was not possible to determine
the calcifying substance in Case 2 by infared spectrum
analysis, because the extracted tissues were organic and
not homogenous, BCP was observed by transmission
electron microscopy, as has been reported in previous
studies (12). It seems that tumorous calcification gener-
ally consists of BCP, whereas diffuse calcification con-
sists of BCP and CPPD. The findings in the two cases
reported in this study indicate that the shape of carpal
tunnel calcifications is influenced by the nature of calcify-
ing substance itself. It appears that homogenous compo-
nents induce tumorous calcified masses and heterogenous
components induce diffuse calcifications.

Fig. 3  Clinicopathological findings in Cace 2. a) Carpal tunnel
view showing significant diffuse calcification ( | ) in the carpal tunnel.
b) During surgery, a white protrusion icm in diameter (%) was
observed on the palmar side of the capitate. ¢) Light microscopic
view of the extracted tissues showing clusters of basophilic needle-
shaped and some parallelogram-shaped crystals (H-E, X 1,000).



336 IkawAET AL.

Acta Medica Okayama, Vol. 51 [1997], Iss. 6, Art. 7

AcTA Mep Okavama Vol. 51 No. 6

Fig. 4  Electron micrograph of extracted tissues from Case 2. The micrograph shows hydroxyapatite crystals (*). Bar, 2um.

Tabie | Reports of calcification in the carpal tunnel
Calcification Year Reporter Composition of calcification Treatment Connected disease
pattern
Tumorous
1966 Phalen et al. Calcium and gouty tophi — —
1983 Das De Calcium contained Operation —
(postop 6 weeks symptom free)
1983 Ametewee Unknown Cast 3 weeks Trauma (contusion)
(post 2 months, calcification
and symptom free)
1984 Edwards et al. Dystrophic calcification Operation Calcified supraspinatus
(postop 2 years, sensory tendon
loss persists)
1997 lkawa et al. Basic calcium phosphate Operation Calcified tendinitis
(postop 9 months, of the shoulder
symptom free)
Diffuse
1968 Weinstein et al. CPPD Operation Hyperparathyroidism
1976 Spiegel et al. CPPD, Hydroxyapatite Operation —
(postop 6 weeks,
symptom free)
1997 lkawa et al. CPPD, Operation Calcified tendinitis

Basic calsium phosphate

(postop 10 months,
symptom free)

of the shoulder

CPPD: Calcium pyrophosphate dehydrate.
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