Skeletal Radiology (2018) 47:1015-1019
https://doi.org/10.1007/500256-018-2874-z

CASE REPORT

@ CrossMark

Multicentric carpotarsal osteolysis syndrome: long-term follow-up

of three patients

Céline Klein - Jonathan Bellity? - Georges Finidori? - Christophe Glorion? - Stéphanie Pannier?

Received: 5 May 2017 /Revised: 26 December 2017 / Accepted: 2 January 2018 /Published online: 3 February 2018

© 1S5 2018

Abstract

Multicentric carpotarsal osteolysis (MCTO) is a rare skeletal disorder characterized by progressive carpal and tarsal destruction.
The upper and lower limbs may be involved, leading to deformities and joint limitation. These anatomic features may be
associated with progressive renal failure. The radiographs obtained during childhood showed a carpal and tarsal osteolysis and
an asymmetrical involvement. Here, we report on the long-term clinical and radiological findings of three patients with skeletal

manifestations of MCTO.
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Introduction

Multicentric carpotarsal osteolysis (MCTO), first described in
1964 by Shurtleff, is a rare genetic disease with autosomal
dominant inheritance [1, 2]. Heterozygous mutations in the
MAFB gene, encoding the transcription factor MafB (V-maf
musculoaponeurotic fibrosarcoma oncogene homolog B), are
responsible for MCTO [3]. The RANKL-dependent differen-
tiation of monocytes into osteoclasts is negatively regulated
by MafB. The mutation induces reduced activity of MafB
expression and increases the osteoclastogenesis responsible
for bone destruction. The disease is characterized by (i) the
progressive but ultimately resorption of the carpal and tarsal
bones after a period of normal development [4, 5], and (ii) an
inflammatory arthropathy of other joints. The proximal joints
are usually unaffected, and spinal deformities are rare. The
disease progresses with exacerbations during the first two
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decades of life, leading to joint deformities. Renal dysfunction
appears later in life in most cases, and progresses rapidly to
end-stage renal disease. This report presents the long-term
clinical and radiologic follow-up (over 23 years) of three pa-
tients with MCTO. The first two cases illustrate progressive
osteolysis, and the third case shows asymmetrical involve-
ment. In all cases, the diagnosis was confirmed by DNA se-
quencing (i.e., the presence of a heterozygous MAFB
mutation).

Case report

Patient #1 is a male, currently aged 24. His father had MCTO
with end-stage renal disease (treated with a kidney transplant),
and so a diagnosis of MCTO was rapidly established. The first
symptoms (bilateral wrist pain) were observed at the age of 4.
The hands were short, and ulnar deviation appeared progres-
sively. The elbows were stiff and painful. The shoulders and
hips were pain free. At the age of 10, both knees became
painful and stiff, resulting in walking disabilities with an irre-
ducible left knee flexion and valgus deformity. The patient
presented bilateral pes cavus and irreducible claw toes. He
presented a cervicothoracic scoliosis (Cobb angle: 78°) and
a cervical deformity (C6-C7 block). At the age of 24, he pre-
sented with high blood pressure and proteinuria but had a
normal serum creatinine level.

Left hand radiologic assessments at age of 8 (Fig. 1a), at
age of 16 (Fig. 1b), and at age of 22 (Fig. 1¢) demonstrated the
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Fig. 1 Patient #1’s radiographs. a The patient’s left hand at the age of 8
showing the carpal osteolysis. b The left hand at the age of 16, showing
carpal osteolysis, a short first metacarpal, and ulnar deviation. ¢ Left hand
at age of 22 demonstrating the “sucked candy appearance of the
metacarpals and ulna extremity. d, e Plain and lateral view radiographs
of the left elbow at the age of 12 showing complete osteolysis of the

progressive and partial carpal osteolysis and ulna deviation
during childhood and in adulthood. In this case at 22 years
of age, metacarpals were very short with a tapered extremity
as a “sucked candy” appearance. The first metacarpal present-
ed a large base. The distal extremity of the ulna showed a very
fine appearance as the bases of the metacarpals. Left elbow
radiograph respectively performed at age of 12 (Fig. 1d, ¢) and
22 (Fig. lf, g) revealed a destruction of the capitellum and
trochlea, and a dysplastic olecranon and coracoid process,
leading to a radial head dislocation and ulna dislocation in
adulthood.

Foot radiograph at the age of 14 (Fig. 1h) revealed
subchondral destruction of the talus, and partial osteolysis
associated with the navicular and pes cavus deformity.

Patient #2 is a male and now aged 33. The first symptoms
(a painful, swollen left wrist, followed by swollen elbows,
knees, and ankles) appeared at the age of 2. A diagnosis of
juvenile idiopathic arthritis was initially suspected. Several
months of treatment with salicylate did not relieve the symp-
toms. Following the observation of carpal bone osteolysis on
radiograph at the age of 7, MCTO was then suspected.

The patient progressively developed ulnar deviation of the
wrists and short forearms. Stiff elbows and knees (with a lim-
ited range of motion and flexion deformity) resulted in a gait
impairment from the age of 9 onwards. Bilateral pes cavus
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trochlea and swollen soft tissues. f, g Plain and lateral view the left
forearm at the age of 22 showing an anteromedial dislocation of the
olecranon, complete osteolysis of the humeral distal epiphysis, and the
ulnar deviation of the wrist. h Lateral view radiographs of the foot at age
of 14 revealing partial tarsal osteolysis

was observed. At last follow-up, the elbow, knee, and hip
joints displayed a severely limited range of motion but were
stabilized by adult age. No spine deformity was observed.
End-stage renal disease was diagnosed at the age of 17 and
treated with a kidney transplant.

Hand radiographs (Fig. 2a, b, ¢) performed respectively at
4, 7, and 30 years of age showed the progressive carpal
osteolysis with a complete destruction of all carpal bones.
The base of metacarpals presented the “sucked candy” aspect.
At age of 30, the first metacarpal was very short but its base
was large. A metacarpophalangeal joint subluxation and dor-
sal wrist subluxation was noted.

Right elbow radiographs performed respectively at age of 7
(Fig. 2d), 11 (Fig. 2e), and 30 (Fig. 2f) showed destruction of
the humeral epiphysis, posterior dislocation of the ulna, total
destruction of the subchondral zone, and swollen soft tissue.
Radiograph of the feet (Fig. 2h) at the age of 14 revealed
partial tarsal osteolysis with dorsal subluxation of the first
metatarsal.

Patient #3 is a girl now aged 16. Her history began at the
age of 3 in a context of acute arthritis of the left knee. Septic
arthritis was the first diagnosis considered. Disease progres-
sion was marked by pain in all four limbs, and difficulty with
walking and writing. The forearms became abnormally short,
with an ulnar deviation of the hands and wrist instability. The
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Fig. 2 Patient #2’s radiographs. a, b, ¢ Left hand radiographs at 4, 7, and
30 years of age, respectively, showing progressive carpal osteolysis. At
30 years of age (Fig. 3g), we observed a dorsal wrist subluxation and the
metacarpophalangeal joint subluxation. d Plain view radiograph of right
elbow at the age of 7 showing extensive osteolysis of the capitellum and

right elbow was stiff. Both knees and ankles became swollen,
with restricted range of motion. She presented a bilateral knee
valgus deformity, a painful left pes cavus, and a moderate
scoliosis of the thoracolumbar spine. The only non-skeletal
manifestations were hypertelorism and asymptomatic mitral
valve regurgitation. No renal signs were observed at the last
follow-up. Given joint limitation and the carpal osteolysis on
radiographs from the age of 8 onwards, a diagnosis of MCTO
was suspected.

Hand radiographs at age of 8 (Fig. 3a, b) showed an
osteolysis of all carpal bones and a “sucked-candy” appear-
ance of the base of all the metacarpals in contrast with the
normal appearance of the metacarpals heads and metacarpo-
phalangeal joint. An ulnar deviation of the wrist was also
noted. The distal radius, ulna, and phalanges were normal.
The radiologic features were asymmetric since the osteolysis
was more severe for the right hand.

At the age of 16, the asymmetrical features were still pres-
ent on radiograph. Left elbow radiograph (Fig. 3c) showed a
normal joint surface contrasting with a severe destruction of
the capitellum and partial osteolysis of the trochlea and radial
head subluxation contrasting of the right elbow (Fig. 3d).
Ankle radiographs (Fig. 3e, f) showed a cartilage and bone

trochlea. e Plain view radiograph of the right forearm at the age of 11
showing radial head subluxation and an ulnar club hand. f The right
elbow at the age of 30 showing complete posterior dislocation of the
radial head and the olecranon. g Lateral view radiograph of the foot at
age of 30 with total tarsal osteolysis

destruction on the distal tibia with a medial lysis area. A talus
valgus deformity was observed only on the right side (Fig. 3f).
Knees radiographs (Fig. 3g, h) revealed a lateral space
narrowing (more severe on the right) and a severe valgus
deformity. On left foot radiograph, the mid-tarsal joints (Fig.
31) were partially destroyed and a pes cavus deformity was
observed.

Discussion

MCTO is a rare skeletal disorder, and few cases have been
reported in the literature. The disease is difficult to diagnose
during early childhood, since most patients present with fea-
tures of rheumatic disease (such as monoarthritis) and have
normal X-ray results. The first clinical signs (swelling and
progressive joint limitation) appear at the age of 2 or 3, and
initially resemble those of juvenile rheumatoid arthritis or sep-
tic arthritis (as was the case for two of our patients) [6, 7].
Deformities, swelling, and pain are important features of
MCTO. Gluck and Tunckbilek reported that pain was present
at disease onset during the bone resorption phase [8, 9]. The
phenotypic expression is reportedly variable (even for genetic
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Fig. 3 Patient #3’s radiographs. a The left hand at the age of 8 showing
the partial carpal osteolysis. b The right hand at the age of 8, showing
asymmetrical osteolysis of the carpal bone with complete resorption. ¢, d
The left elbow radiograph at the age of 16 with normal joint surface which
contrasts with the right elbow radiograph (d) at the same age with a
dysplastic olecranon and radial head subluxation. e, f The left and right

homogeneity) [10]. All the patients in our study presented
with carpal and tarsal bone destruction, stiffness of the elbows,
ankles and knees, and limb deformities (including pes cavus).
These lesions led to progressive, severe, and functional im-
pairment. The shoulders and hips were not affected, and
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ankle radiographs at the age of 16 showing lysis of the medial bone and
cartilage, and a right-side valgus deformity. g, h The left and right knee
radiographs at the age of 16 showing a lateral joint space narrowing and a
severe valgus deformity on the right side. i Lateral view radiograph of
foot at the age of 15 revealing a partial tarsal osteolysis

cognitive performance was not impaired in any of the three
cases [11].

The radiological features of MCTO are observed later in
childhood, with the progressive destruction of the carpal and
tarsal bones [10] and as reported in patient #3, limb
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involvement was not necessarily symmetric. As previously
reported by Tyler and Rosenbaum, all the carpal bones are
degraded, and the tarsal bones are partially destroyed [5]. In
the present cases, the proximal metacarpals displayed “sucked
candy” damage. The ulna was more involved than the radius,
with distal osteolysis leading to ulnar deviation of the wrist.
Elbow deformities in MCTO have been described more re-
cently, and this feature was present in our three cases [7, 12].
The observed distal osteolysis of the humerus, epiphyseal
dysplasia, and capitellum resorption might lead to dislocation
of the radial head and the ulna. The olecranon was dysplastic,
with hypoplasia of the coronoid process.

Faber described the foot deformities in MCTO as
“clubfoot™, although pes cavus is more common [6]. In the
three cases presented here, MRI of the hand or foot was not
performed; however, this imaging modality is of diagnostic
value because it can highlight bone resorption and exclude
inflammatory pathology (i.e., normal soft tissue and residual
cartilage) [6, 7]. Genetic testing can also help to establish a
diagnosis as early as possible by identifying disease-causing
mutation in MAFB. Lastly, the histological findings are non-
specific [8, 12].

None of the drug treatment tested to date has long-term
efficacy. Immunosuppressants, salicylates, and non-steroidal
anti-inflammatory drugs may attenuate the inflammatory re-
sponse at the beginning of the disease but do not have a lasting
effect on pain. Surgical treatment should be tailored to each
patient, as a function of the clinical signs and symptoms and
the patient’s age. A better understanding of this disease and its
clinical course is essential for appropriate surgical manage-
ment. Multidisciplinary management (involving an orthope-
dic surgeon, a radiologist, a nephrologist, a geneticist, and a
physician or pediatrician) is an important aspect of patient
care.

Compliance with ethical standards

Ethical approval All procedures performed in studies involving human
participants were in accordance with the cthical standards of the

institutional and/or national research committee and with the 1964
Helsinki Declaration and its later amendments or comparable ethical
standards.

Conflict of interest All authors declare that they have no conflicts of
interest and no financial support.

References

1. Shurtleff DB, Sparkes RS, Clawson DK, Guntheroth WG, Mottet
NK. Hereditary osteolysis with hypertension and nephropathy.
JAMA. 1964;188:363-8.

2. Bonafe L, Cormier-Daire V, Hall C, Lachman R, Mortier G,
Mundlos S, et al. Nosology and classification of genetic skeletal
disorders: am. J Med Genet A. 2015;167:2869-92.

3. Zankl A, Duncan EL, Leo PJ, Clark GR, Glazov EA, Addor M-C,
et al. Multicentric carpotarsal osteolysis is caused by mutations
clustering in the amino-terminal transcriptional activation domain
of MAFB. Am J Hum Genet. 2012;90:494-501.

4. Ismail F, Muller C, Goller R, Lockhat ZI, Andronikou S. Idiopathic
carpal tarsal osteolysis (ICTO) with additional elbow involvement.
Skelet Radiol. 2012;41:603-5. 619-20

5. Tyler T, Rosenbaum HD. Idiopathic multicentric osteolysis. AJR
Am J Roentgenol. 1976;126:23-31.

6. Faber MR, Verlaak R, Fiselier TITW, Hamel BCJ, Franssen MJAM,
Gerrits GPJM. Inherited multicentric osteolysis with carpal-tarsal
localisation mimicking juvenile idiopathic arthritis. Eur J Pediatr.
2004;163:612-8.

7. McDonald K, Toms AP, Armon K, Johnson K, Marshall TJ.
Carpal-tarsal osteolysis with elbow involvement. Skelet Radiol.
2007;36:1097-101.

8. Gluck J, Miller JJ. Familial osteolysis of the carpal and tarsal bones.
J Pediatr. 1972;81:506-10.

9. Tuncbilek E, Besim A, Bakkaloglu A, Tuncer E, Secmeer G.
Carpal-tarsal osteolysis. Pediatr Radiol. 1985;15:255-8.

10. Mehawej C, Courcet J-B, Baujat G, Mouy R, Gérard M, Landru I,
et al. The identification of MAFB mutations in eight patients with
multicentric carpo-tarsal osteolysis supports genetic homogeneity
but clinical variability. Am J Med Genet A. 2013;161A:3023-9.

11. Hardegger F, Simpson LA, Segmueller G. The syndrome of idio-
pathic osteolysis. Classification, review, and case report. J Bone
Joint Surg Br. 1985;67:88-93.

12.  Carmichael KD, Launikitis RA, Kalia A. The orthopedic and renal
manifestations of idiopathic carpal tarsal osteolysis. J Pediatr
Orthop Part B. 2007;16:451-4.

@ Springer



Skeletal Radiology is acopyright of Springer, 2018. All Rights Reserved.



	Multicentric carpotarsal osteolysis syndrome: long-term follow-up of three patients
	Abstract
	Introduction
	Case report
	Discussion
	References


