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Abstract Melorheostosis is a rare, noninheritable bone
dysplasia characterized by its classic radiographic feature
of flowing hyperostosis resembling dripping candle wax,
generally on one side of the long bone. The condition
originally was described by Leri and Joanny in 1922. Its
etiology remains speculative, and treatment in most
instances has been symptomatic. Melorheostosis usually
affects one limb, more often the lower extremity, and rarely
the axial skeleton. We report a rare case of severe melo-
rheostosis in the ipsilateral upper and lower extremities
with normal contralateral extremities. The plain radio-
graphs revealed almost all the bones in the affected
extremities, from clavicle and scapula to distal phalanges
of the fingers and from femur to distal phalanges of the
toes, presented extensive, dense hyperostosis and hetero-
topic ossification in the periarticular soft tissue. Physical
examination showed considerable swelling and deformities
of the left limbs, stiffness and distortion of the joints, and
anesthesia in the left ulnar regions of the forearm and hand.
The examination of the right side was normal. Computed
tomography scans showed multiple areas of classic candle

Each author certifies that he or she has no commercial associations
(eg, consultancies, stock ownership, equity interest, patent/licensing
arrangements, etc) that might pose a conflict of interest in connection
with the submitted article.

Each author certifies that his or her institution has approved or waived
approval for the reporting of this case, that all investigations were
conducted in conformity with ethical principles of research, and that
informed consent for participation in the study was obtained.

H.-T. Long (X)), K.-H. Li, Y. Zhu

Department of Orthopaedics, Xiangya Hospital of Central South
University, No. 87 Xiangya Road, Changsha, Hunan 410008,
China

e-mail: doclong0423 @sina.com; xiangyalong@ 126.com

@ Springer

wax-like hyperostosis and narrowing or disappearance of
the medullary cavity. Histologic analysis confirmed the
clinical and imaging diagnosis and revealed extremely
dense sclerotic bone of cortical pattern.

Introduction

Melorheostosis is a rare benign sclerosing bone dysplasia.
The name is derived from the Greek terms melos (limbs),
rheos (flow), and osteon (bone). This disorder tends to be
segmental [6, 8, 11]. It may result in pain, limb-length
inequality, joint stiffness, progressive deformity, ossifica-
tion in adjacent soft tissues, and others [4, 10, 11].

One possible etiology of melorheostosis is a loss of
function mutation in the LEMD3 gene (12q12-12q14.3), a
protein of the inner nuclear membrane involved in bone
morphogenic protein and tumor growth factor-f§ signaling
[5]. However, another study did not find mutation in three
patients with sporadic melorheostosis [12]. The exact
causes remain unclear.

We report the case of a 44-year-old Asian woman who
experienced limb pain, swelling, deformity, and limita-
tion of motion for more than 30 years, and extensive
disease.

Case Report

A 44-year-old Asian woman presented with a history of left
upper and lower extremity pain and swelling for 38 years
and limitation of articular motion for 30 years. Her limb
pain initially appeared at the age of 6 years, most promi-
nently in her left knee. After middle school, the swelling
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and restriction of joint motion gradually progressed. Dur-
ing the previous 10 years, she often felt anesthesia in the
ulnar areas of the left forearm and hand. There was no
relevant family history or trauma, and her son had no
similar problems.

On physical examination, the patient had overgrowth of
the left limbs: 9 cm in the upper extremity and 5 cm in the
lower extremity. The circumferences of the left upper arm,
wrist, and leg were 14, 9, and 6 cm larger, respectively,
than those of the right side (Fig. 1A). The swelling was
bony hard and nontender. High skin temperature and
hyperpigmentation also were present. The joints below
the left shoulder and knee were completely or near-
completely stiff, including 0° flexion of the shoulder, 60°
flexion of the elbow, 80° flexion of the wrist (Fig. 1B), 0°
to 5° flexion of the proximal and distal interphalangeal
joints (Fig. 1C), 20° flexion of the knee, 25° flexion of the
ankle (Fig. 1A), 0° to 10° flexion of the metatarsophalan-
geal and interphalangeal joints, and 45° to 50° flexion of
the metacarpophalangeal joints. Range of motion in the hip
was restricted to 25° to 50° flexion. She had decreased
sensation in the ulnar half of the forearm and hand.

Fig. 1A-C (A) A clinical photo-
graph shows the extent of the
swelling and malformation. Con-
trasting with the normal right
extremities, the length and cir-
cumference of the left upper and
lower extremities obviously are
increased. (B) A clinical photo-
graph shows the left forearm and
wrist are swollen compared with
the right forearm and wrist. (C) A
clinical photograph shows the left
fingers are excessively over-
grown, resembling dilated
balloons; the wrist was 80° flexed
and stiff.

Tinel’s sign was positive around the territory of the sulcus
for the ulnar nerve. No abnormality was detected in the
right limbs.

Plain radiographs showed extensive, dense, undulating
or irregular cortical hyperostosis, resembling candle wax,
extending along the length of both sides of the long bones,
resulting in deformity of the bones and narrowing or dis-
appearance of the medullary cavities. There was no distinct
demarcation between the affected and normal bones. The
bones involved were the clavicle, scapula, humerus
(Fig. 2A), radius, ulna (Fig. 2B-C), carpal bones, meta-
carpal bones, phalanges of the fingers (Fig. 2D-E), femur
(Fig. 3A-B), tibia, fibula (Fig. 3C-D), tarsal bones
(Fig. 3E-F), metatarsal bones, and phalanges of the toes.
Fusion could be detected between the radius and ulna,
between the tibia and fibula, and in the shoulder, elbow,
wrist, knee, ankle, and the small joints of the hand and foot.
We also observed soft tissue ossifications about the joints.
Plain radiographs of bones on the right side were normal.

Computed tomography (CT) scans and three-dimen-
sional reconstruction of the scapula, humerus, and shoulder
showed candle wax-like or massive, rough hyperostosis
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Fig. 2A-E (A) A radiograph of
the left shoulder reveals serious
bone sclerosis and hyperostosis of
the scapula and humerus. The
joint space of the shoulder has
disappeared. (B) Lateral and (C)
anteroposterior radiographs of the
left forearm reveal extensive,
dense, cortical hyperostosis and
fusion of the radius and ulna. (D)
Lateral and (E) anteroposterior
radiographs of the left hand show
the carpal bones are deformed and
fused.

around cortical and cancellous bones, accompanied by
deformity of the bones (Fig. 4A), narrowing of the med-
ullary cavity (Fig. 4B—C), fusion of the joints, and soft
tissue swelling.

Laboratory findings for serum calcium, phosphorus,
alkaline phosphatase, C-reactive protein, erythrocyte sedi-
mentation rate, o-fetoprotein, carcinoembryonic antigen,
and carbohydrate antigen were within normal limits.

The pathology report described nonspecific, dense cor-
tical bone. The hyperostotic bone consisted of mature and
immature bone elements.

Pamidronate (30 mg/day for 3 days) infusion and me-
loxicam (7.5 mg/day for 28 days) for oral use were given
to the patient. At followup 6 months later, the patient
reported slight alleviation of the pain.

Discussion

Melorheostosis is a rare chronic bone disorder first
described in 1922 by Leri and Joanny [9]. Men and women
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are equally affected, and no hereditary features have been
discovered. The onset is insidious, and the first symptom of
neuralgia or arthralgia usually occurs in childhood or early
adolescence. Range-of-motion limitation and joint defor-
mities develop gradually [1]. Our patient had initial onset
of pain in the knee at the age of 6 years.

Melorheostosis may present in a monostotic, polyos-
totic, or monomelic form. The monomelic variant is the
most common presentation of the disease [16]. In our
patient, the entire left upper and lower extremities were
involved simultaneously and the right extremities were
completely normal, which is rare.

Several hypotheses have been suggested concerning its
etiology, such as an embryonal mesodermal disorder that
affects osseous and soft tissue, a loss-of-function mutation
in LEMD3 gene (sometimes referred to as MANI1), a
vascular disturbance, and an inflammatory process [5, 15].
In 1979, Murray and McCredie [13] suggested an infection
associated with nerve roots may be responsible for melo-
rheostosis, because they detected a good correlation
between hyperostotic lesions and the sclerotomes. This
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Fig. 3A-F (A) Lateral and (B) anteroposterior radiographs of the left
femur show the flowing hyperostosis resembling dripping candle wax,
extending along the length of both sides of the femur. (C) Lateral and
(D) anteroposterior radiographs of the left leg show the tibia and
fibula are fused together. (E) Lateral and (F) anteroposterior
radiographs of the left ankle reveal a rough articular surface and
narrowed joint space. The boundary between the tarsal bones is
obscure.

may in part explain the monomelic and linear track
involvement and distribution of melorheostosis. However,
according to the hypothesis of Murray and McCredie, when
infection encroaches on nerve roots, the involved nerve
roots should adjoin each other. We believe it is unreason-
able to presume ipsilateral distant lower limb nerve roots
are involved and the adjacent contralateral upper limb
nerve roots are intact, as in our patient. Another possible
explanation is involvement of the corticospinal tract or

spinothalamic tract, but then the symptoms in the axial
skeleton or nervous system also should be apparent. We
also might speculate the pathologic changes reside in the
fasciculus proprius of the spinal cord, but the hypothesis
needs further study. The etiology of melorheostosis
remains obscure.

Radiographic findings have been the cornerstone of the
diagnosis, consisting of candle wax-like hyperostotic
changes of the cortex, generally on one side of the bone.
There is usually a distinct demarcation between the
affected and normal bone. Dense linear areas are seen
mainly in the cortex but also extending into the cancel-
lous bone. Melorheostosis affects mainly the long bones
of the upper and lower limbs, and also the short bones of
the hand and foot, but rarely the axial skeleton [4]. In our
patient, plain radiographs showed the classic radiographic
features of melorheostosis, but the severity was unusual,
including severe thickening and deformity of the bones.
Almost all the bones and joints in the left limbs were
affected, every bone was extensively affected, and there
was no distinct demarcation between the affected and
normal bone. The radius and ulna, tibia and fibula, and
small bones in the hand and foot were almost completely
fused.

Routine laboratory findings usually are normal. Histo-
logic findings are usually nonspecific and often show dense
bone formation, a mixture of mature and immature bone
elements, and thickened and enlarged bony trabeculae
constituting largely primary Haversian systems [3].
Osteoclastic activity is not a prominent feature; however,
osteoblastic activity along the margins of osteons is com-
mon [2].

The differential diagnosis for melorheostosis, especially
for the forme fruste, includes osteopoikilosis, osteopathic
striata, myositis ossificans, parosteal osteosarcoma, and
osteoma [7, 14, 16]. In our patient, according to the clinical
presentation, characteristic appearance of plain radio-
graphs, CT scans, and histologic features, the diagnosis
was easily made.

Treatment in most instances has been symptomatic.
Most patients receive nonoperative treatment. Operative
treatment consists of tendon lengthening, excision of
hyperostotic bone, osteotomies, and amputation [4]. In our
patient, pamidronate and meloxicam only slightly relieved
pain, and there were no good surgical measures for this
severe condition.

Melorheostosis is a rare sclerosing bone dysplasia. We
report a case of melorheostosis with a history of 38 years.
The severity and the extension of the disease to ipsilateral
limbs are exceedingly rare.
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Fig. 4A-C (A) A three-dimen-
sional CT reconstruction shows
candle wax-like or massive hyper-
ostosis around the scapula and
humerus, resulting in serious
deformity. (B) A CT scan of the
humeral coronal plane shows the
candle wax-like hyperostotic
change. The medullary cavity has
almost disappeared. (C) A CT
scan of the scapular horizontal
plane shows the scapula is thick-
ened. Hyperostotic bone almost
totally occupies the humeral med-
ullary cavity.
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