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Abstract: Background and Objectives: Melorheostosis, also referred to in the literature as Leri’s disease,
is an unusual mesenchymal dysplasia with the clinical appearance of benign sclerosing bone dysplasia;
it frequently occurs in late adolescence. Any bone in the skeletal system can be affected by this disease,
though the long bones of the lower extremities are the most common, at any age. Melorheostosis has
a chronic evolution, and symptoms are usually absent in the early stages. The etiopathogenesis is still
unknown, however, numerous theories have been proposed that could explain the appearance of this
lesion formation. An association with other benign or malignant bone lesions is also possible, and
associations with osteosarcoma, malignant fibrous histiocytoma, or Buschke-Ollendorff syndrome
have also been reported. There have also been reported cases of the malignant transformation of a pre-
existing melorheostosis lesion into malignant fibrous histiocytoma or osteosarcoma. The diagnosis
of melorheostosis can be made only based on radiological images, but, due to its polymorphism,
additional imaging investigations are often necessary and sometimes only a biopsy can establish a
definite diagnosis. Because there are currently no guidelines for treatment based on scientific evidence,
due to the low number of cases diagnosed worldwide, our objective was to highlight the early
recognition and specific surgical treatments for better prognosis and outcomes. Materials and Methods:
We conducted a review of the literature consisting of original papers, case reports, and case series
and presented the clinical and paraclinical characteristics of melorheostosis. We aimed to synthesize
the treatment methods available in the literature as well as determine possible future directions
related to the treatment of melorheostosis. Furthermore, we presented the results of a case of femoral
melorheostosis admitted to the orthopedics department of the University Emergency Hospital of
Bucharest in a 46-year-old female patient with severe pain in the left thigh and limitation of joint
mobility. Following the clinical examination, the patient complained of pain in the middle third of the
left thigh in the antero-medial compartment; the pain appeared spontaneously and was aggravated
during physical activity. The pain started about two years prior, but the patient experienced complete
pain relief after the administration of non-steroidal anti-inflammatory drugs. In the last six months,
the patient presented an increase in pain intensity without significant improvement following the
administration of non-steroidal anti-inflammatory drugs. The patient’s symptoms were mainly
determined by the increase in the volume of the tumor and the mass effect on the adjacent tissues,
especially on the vessels and the femoral nerve. The CT examination and bone scintigraphy showed
a unique lesion in the middle third of the left femur and no oncological changes in the thoracic,
abdominal, and pelvic regions; however, at the level of the femoral shaft, there was a localized
cortical and pericortical bone lesion formation that surrounded approximately 180 degrees of the
femoral shaft (anterior, medial, and lateral). It had a predominantly sclerotic structure but was
associated with lytic areas with thickening of the bone cortex and areas of periosteal reaction. The
next therapeutic gesture was to perform an incisional biopsy using a lateral approach at the level
of the thigh. The histopathological result supported the diagnosis of melorheostosis. Additionally,
immunohistochemical tests completed the data obtained after the microscopic examination through
the classic histopathological technique The patient was discharged and included in a full medical
recovery program for eight weeks in a specialized medical center, during which she also received
analgesic treatment in maximum doses, but without improvement regarding her symptoms. Taking
into account the chronic evolution of the pain, the complete lack of response to conservative treatment
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after eight weeks, and the lack of treatment guidelines in the case of melorheostosis, a surgical
approach needed to be considered. The surgical option in this case, considering the circumferential
location of the lesion at the level of the femoral diaphysis, was a radical resection. The surgical
approach consisted of segmental resection to healthy bone tissue and reconstruction of the remaining
defect with a modular tumoral prosthesis. At the 45-day postoperative control, the patient no longer
complained of pain in the operated-on limb and was mobile with full support without gait difficulties.
The follow-up period was one year, and the patient presented complete pain relief and a very good
functional outcome. Results: In the case of asymptomatic patients, conservative treatment seems to be
a good option with optimal results. However, for benign tumors, it remains unclear whether radical
surgery is a viable option. Conclusions: Melorheostosis remains an incompletely understood disease,
given the limited number of cases worldwide, and thus, there is a lack of clinical guidelines regarding
specialized treatment.

Keywords: melorheostosis; Leri’s disease; resection reconstruction; bone tumors

1. Introduction

Melorheostosis, which is also known in the literature as Leri’s disease, is an unusual
mesenchymal dysplasia with the clinical appearance of benign sclerosing bone dysplasia;
it frequently occurs in late adolescence. “Melorheostosis” is a term that is derived from
the Greek “melos”, meaning limb, “rhein”, meaning flowing, and “ostosis”, meaning bone
formation. Leri and Joanny described this disease for the first time in 1922 and it is still not
well understood. The density distribution of melorheostosis, like the segmental distribution,
can correspond with the anatomical distribution of nerve roots or blood vessels [1].

Any bone in the skeletal system can be affected by this disease, but the long bones
of the lower extremities are the most common, and patients can be affected at any age [1].
The osseous involvement can be polyostotic or monostotic, but most of the time it is
confined to one limb; occasionally it may be bilateral. Early presentation and multiple limb
involvement may predict a poorer prognosis in terms of complications.

However, the diagnosis is often established in early or late adulthood due to the
disease’s silent clinical manifestations; the disease remains asymptomatic for a long period,
often being discovered only incidentally [1], or present with pain, swelling, deformities,
contractures, muscle atrophy, and joint stiffness. Soft tissue fibrosis with ligament and
tendon retraction may be observed, and it is not uncommon to see equinovarus, valgus, or
varus foot deformities. Due to the asymmetric early fusion of epiphyses, we can often see a
limb length discrepancy.

Melorheostosis may mimic other conditions, such as osteoma, myositis ossificans, or
parosteal osteosarcoma [2]. The prevalence is equal for both sexes, and approximately 50%
of diagnoses are established around the age of 20 years [2]. Despite the fact that it is a
disease described about 100 years ago, up to now only about 400 cases of melorostosis have
been reported.

The etiopathogenesis is still unknown, with numerous theories being proposed that
could explain the appearance of this lesion. Recent molecular biology studies have shown
mutations in the MAP2K1 (Mitogen-Activated Protein Kinase Kinase 1) gene in dripping
candle wax forms and mutations in SMAD3 in endosteal forms [3].

In the literature, it is reported that isolated melorheostosis is associated with random
somatic mutations of the MAP2K1 gene. This gene encodes the MEK1 protein kinase, which
is part of the RAS/MAPK signaling cascade. Mutations in this pathway often lead to malig-
nancy. In addition, isolated somatic mutations of MAP2K1 can lead to the localized benign
proliferation of bone cells which results in melorheostosis. However, MAP2K1 mutation
can disrupt the bone morphogenetic protein-2 (BMP2) osteoblast-mediated mineralization
process which also leads to significant unmineralized osteoid formation [4].
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The MAP2K1 oncogene is significant in the bone formation of humans and opens the
potential treatment of melorheostosis by gene therapy in the future [1].

A review of 23 cases conducted by Freyschmidt stated that the cause of the disease
is unknown, and the concept of mosaicism was proposed as an explanation for the dis-
ease’s sporadic occurrence, its asymmetric “segmental” pattern with the variable extent of
involvement, and its equal gender ratio [5].

LEM domain-containing protein 3 (LEMD3) gene mutations have been described in
several familial cases of melorheostosis; there was no direct correlation with this pathology,
but they were directly associated with other hereditary dysplasias such as osteopoikilosis
(OPK), a melorheostosis-associated disease presenting with a hyperostosis phenomenon
similar to melorheostosis [4].

As melorheostosis often coexists with OPK or within a family with LEMD3 muta-
tions, the TGF-3/SMAD pathway may also contribute to melorheostosis pathogenesis.
The TGEF-f3/SMAD pathway is crucial for skeletal embryonic development and postnatal
homeostasis. Dysregulation of the TGF-f3 signaling pathway is associated with a spectrum
of osseous defects as seen in several dominant genetic disorders: Marfan syndrome and
Loeys-Dietz syndrome [6].

Melorheostosis can be confirmed by radiological studies such as X-rays, CTs, MRlIs,
and bone scans. Bone scintigraphy, MRI, or CT scans could help the physician to decide
which surgical treatment is better [7].

In this review and case presentation, we propose to summarize what is known regard-
ing the clinico-radiological features, pathophysiology, and management of this rare bone
disease, and to present what we have found.

2. Case Presentation

We present the case of a 46-year-old female patient who presented to the orthopedics
and traumatology department of the University Emergency Hospital of Bucharest with
severe pain in the left thigh and limitation of joint mobility. Following the clinical examina-
tion, the patient complained of pain in the middle third of the left thigh in the antero-medial
part; the pain appeared spontaneously and was aggravated during physical activity. The
pain started about two years ago, but the patient experienced complete pain relief after the
administration of non-steroidal anti-inflammatory drugs. In the last six months, the patient
presented an increase in pain intensity without significant improvement following the
administration of non-steroidal anti-inflammatory drugs. The patient used non-steroidal
anti-inflammatory drugs daily, without a significant improvement in pain, which signifi-
cantly affected her quality of life. No shortening of the limbs or stiffness in the adjacent
joints was observed. At the local examination, the patient had normal skin, without local
changes, without inflammatory signs present, and no signs of ischemia. An X-ray of the fe-
mur in the antero-posterior and lateral incidence was performed which identified a unique
bone lesion with dimensions of approximately 12/10 cm in the coronal plane located on
the antero-medial cortex of the femur with a mixed appearance (Figures 1 and 2). After
that, we performed a whole-body scintigraphy which highlighted the same bone lesion
described in the radiological examination with moderate uptake in the late phase, without
highlighting other associated bone lesions.

Furthermore, we conducted a review of the literature consisting of original papers,
case reports, and case series and presented the clinical and paraclinical characteristics of
melorheostosis. We synthesized not only the treatment methods available in the literature
but also possible future directions related to the treatment of melorheostosis.

At the time of admission to the orthopedic department, biologically speaking, the pa-
tient had no pathological values in the blood count, alkaline phosphatase, or inflammatory
markers (Table 1).
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Figure 1. Full-leg X-ray in the antero-posterior view showing a sclerotic bone lesion (12 cm) associated
with lytic areas with thickening of the bone cortex.

Figure 2. Lateral view X-ray of the femur showing sclerotic bone associated with lytic areas with
thickening of the bone cortex.
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Table 1. Main lab values of the patient at the moment of admission to the hospital.

Biochemical Data Patient’s Value Normal Range
WBC (white blood cells) 7.0 3.8-11.8/10%/uL
HGB (hemoglobin) 124 10.9-14.3 g/dL
PLT (platelets) 251 179-408/103 /uL
Fibrinogen 374 238-498 mg/dL
ALKP (alkaline phosphatase) 64 40-136 U/L
FE (iron) 79 50-160 mg/dL
CRP (C-reactive protein) 4.66 0-5mg/L
ESR (erythrocyte sedimentation rate) 6 5-10 mm/h
Albumin 4.3 3.4-52¢g/dL
Serum calcium 9.22 8.2-10.7 mg/dL

Considering the size of the lesion, the imaging aspect, and the clinical symptomatology,
a differential diagnosis with parosteal osteosarcoma was required. A CT scan of the thorax,
abdomen, pelvis, and left thigh was performed. The CT examination showed no oncological
changes in the thoracic, abdominal, and pelvic regions; however, on the femoral shaft,
there was a localized cortical and pericortical bone lesion formation that surrounded
approximately 180 degrees of the femoral shaft (anterior, medial, and lateral). It had a
predominantly sclerotic structure but was associated with lytic areas with thickening of the
bone cortex and areas of periosteal reaction (Figure 3).

Figure 3. Axial CT scan showing a sclerotic bone with lytic areas of thickening of the bone cortex and
areas of periosteal reaction.

Whole-body-scan bone scintigraphy was performed and showed the same bone lesion
formation that demonstrated moderate uptake of the radiotracer only in the late phase
(Figure 4).

Considering the size of the tumor, location, and radiological appearance, there was
a high risk for a malignant lesion. The management of a malignant pathology requires
rigorous preoperative planning that includes the choice of the surgical approach for the inci-
sional biopsy so as to minimize the spread of tumor cells and establish the level of resection
while taking into account the oncological margins, the possibilities of reconstruction, and
the viable alternatives to cover the implant in case of tumor invasion in the adjacent soft
tissues that will require surgical excision. The final therapeutic decision took into account
all of the aspects listed above and the patient was presented with all the potential risks
and complications that may arise. The next therapeutic gesture was the performance of an
incisional biopsy using a lateral approach at the level of the thigh to allow, depending on
the histopathological result, the performance of a second curative surgical intervention.
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Figure 4. Bone scintigraphy highlighting the bone lesion in the middle third of the left femur with
moderate uptake in the late phase.

The histopathological result supported the diagnosis of melorheostosis (Figures 5-8).
Additionally, immunohistochemical tests completed the data obtained after the microscopic
examination through the classic histopathological technique. CD45/LCA (clone PD7/26/16
and 2B11, Biocare) demonstrated the presence of inflammatory cells, but overall, the
rest of the immunohistochemical tests were non-specific and did not reveal the presence
of epithelial or other tumor proliferations on the analyzed specimens. CD138 (clone
B-A38, Biocare) showed rare plasma cells dispersed in hematoforming marrow, CD56
(clone BC56C04, Biocare) highlighted few osteoblasts, and all specific immunomarkers for
cytokeratins were negative (Pan Cytokeratin AE1/AE3 clone AE1/AE3 and CK8/18 clone
CK8/18 both from Biocare). Ki67 (clone SP6, Biocare) was negative in areas of reactive
fibrosis and positive in a few cells in the hematoform marrow, suggesting a benign lesion.
CD56 usually highlights neuroendocrine tumors, myeloma, myeloid leukemia, and Nk/T
cell lymphomas and is also positive in some rare sarcomas. The negative panCK marker
denied the possible epithelial tumor origin. Although there are no specific immunomarkers
for this pathological entity, there are some studies that try to find correlations between the
immunohistochemical expression of some proteins and the severity of the lesions. One
study used immunohistochemistry to investigate the expression of several proteins in the
affected bone tissues of melorheostosis patients. The study found that there was increased
expression of certain proteins, including transforming growth factor beta (TGF-3), bone
morphogenetic protein 2 (BMP-2), and insulin-like growth factor 1 (IGF-1) in the bone
tissues of melorheostosis patients compared to healthy controls [8].
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Figure 6. Abnormal proliferation of thickened compact, haversian, or woven bone distorting the
normal smooth contour of the periosteal surface of the bone.

Figure 7. Remarkably dense compact bone with no significant architectural alteration, consistent
with melorheostosis.
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Figure 8. The osseous nodule consisted of mildly hypercellular compact lamellar bone with slightly
irregular cement lines.

The increased expression of these proteins suggests that they may play a role in the
pathogenesis of melorheostosis by promoting abnormal bone growth. Further studies using
immunohistochemistry may help us to better understand the molecular mechanisms underly-
ing melorheostosis and identify potential therapeutic targets for this rare bone disorder.

The patient was discharged with the recommendations of analgesic and anti-inflammatory
treatment in high doses, and she was included in a medical recovery program. The patient
was included in the full medical recovery program for eight weeks in a specialized medical
center, during which she also received anti-analgesic treatment in maximum doses, but
without improvement regarding symptoms. Taking into account the chronic evolution of
the pain, the complete lack of response to conservative treatment after eight weeks, and the
lack of treatment guidelines in the case of melorheostosis, a surgical approach needed to be
considered. Thus, the patient returned to the orthopedic department with significant pain,
gait deformation, and a decreased ability to flex the thigh and extend the knee. Considering
the size of the lesion, its location, with the increased potential to cause compression of the
vessels and the femoral nerve, the lack of changes in the soft tissues, and the symptoms
not being responsive to conservative treatment, as well as a histopathological result of a
benign lesion, choosing the best treatment was a challenge for the surgical team. Although
it was a benign lesion, the important impact on the quality of life together with the failure
of non-surgical treatment allowed the consideration of surgical treatment. The patient’s
symptoms were mainly determined by the increase in the volume of the tumor and the
mass effect on the adjacent tissues, especially on the vessels and the femoral nerve. The
surgical option in this case, considering the circumferential location of the lesion at the level
of the femoral diaphysis, was a radical one. The surgical approach consisted of segmental
resection to healthy bone tissue and reconstruction of the remaining defect with a modular
tumoral prosthesis. After adequate preoperative preparation, surgery was performed, and,
using a lateral iterative approach, the bone lesion was resected to the normal macroscopic
bone tissue (Figure 9). The proximal, distal, medial, lateral, anterior, and posterior resection
limits were sent for extemporaneous pathological examination; all of them were negative for
tumor invasion. The reconstruction was carried out using a modular diaphyseal segment
fixed intramedullary using 10 cm femoral stems (Figure 10). In the preoperative planning,
the potential surgical difficulties were related to the correct restoration of the length of the
limb, the correct establishment of the rotation of the femur, and obtaining a minimum of
10 cm of healthy bone in the proximal and distal femur after lesion resection so as to allow
a good fixation of the implant. The surgery was performed without unique issues, and the
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postoperative results were optimal with no leg length discrepancy. Taking into account the
magnitude of the surgical intervention for this type of benign lesion, the risks, such as deep
venous thrombosis, pulmonary thromboembolism, intraoperative vascular-nerve injuries
as well as considering the intimate contact of the lesion with vessels and nerves, leg length
discrepancy, and the major septic risk, should be remembered. At the 45-day postoperative
control, the patient no longer complained of pain in the operated-on limb and was mobile
with full support without gait difficulties.

Figure 9. Intraoperative macroscopic image of the resected bone lesion.

Figure 10. Full-leg X-ray 45 days after surgery.
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It was recommended that the patient continue the recovery program and periodic
reassessment through the orthopedic department. The follow-up period was one year, and
the patient presented complete pain relief and a very good functional outcome with no
gait limitations.

3. Discussion

There are currently no guidelines for treatment based on scientific evidence given the
low number of cases diagnosed worldwide. Therefore, treatment must be adapted to each
patient and requires a multidisciplinary team. Treatment decisions must be made based on
the severity of the symptoms and the therapeutic possibilities.

Given the benign nature of melorheostosis and the extent of the lesion in the soft tissues,
its size, the presence of symptoms, and the possibility of resection and reconstruction, in
many cases, non-surgical treatment is sufficient to improve symptoms and restore the
function of the limb.

Clinical manifestations may initially be absent, but, with the progression of the disease,
symptoms have been reported that are related to the local evolution of the lesion and the
mass effect it produces on soft tissues, such as local pain, pathological muscle contractures,
and joint stiffness. In children, an altered bone structure with deformity and shortening
of the limbs may be the first sign. Damage to the axial skeleton is exceptional, frequently
involving the appendicular skeleton, especially the long bones of the lower limbs [9]. Asso-
ciations of melorheostosis with vascular malformations and nerve complications due to
the mass effect of the lesion size with nerve compression syndrome of the peripheral or
central nerves have also been reported [5,10]. In the case of tumors with the significant
involvement of adjacent soft tissues, signs of subcutaneous fibrosis, fibroids, local edema,
hypertrichosis, and fibrolipomas have been reported [11]. An association with other benign
or malignant bone lesions is also possible, and associations with osteosarcoma, malig-
nant fibrous histiocytoma, or Buschke-Ollendorff syndrome have been reported [12-14].
There have also been reported cases of the malignant transformation of a pre-existing
melorheostosis lesion into malignant fibrous histiocytoma or osteosarcoma [15,16].

The diagnosis of melorheostosis can be made only by radiological images, but, due
to its polymorphism, additional imaging investigations are frequently necessary, and
sometimes only a biopsy can establish a definitive diagnosis.

Five radiological patterns are described, and the characteristic sign consists of pe-
riosteal cortical thickening with thick undulating ridges of bone, reminiscent of molten
wax (“the dripping candle wax sign”) [1]. Atypical cases consist of osteopathic striate-like,
myositis ossificans-like, osteoma-like, or mixed patterns [2]. The CT images are similar to
radiographic images and show cortical hyperplasia with areas of hyperdensity in the cortex
with a lack of osteolysis areas.

Nuclear magnetic resonance is not a routine investigation used in the diagnosis of
melorheostosis but it may reveal bone marrow invasion, especially in forms with predomi-
nantly endosteal development or soft tissue status adjacent to the lesion [17,18].

In a study that analyzed 40 patients, it was found that CT scans are a valuable tool
for correctly diagnosing bone and articular involvement, and MRI reveals important soft
tissue lesions [19].

Bone scintigraphy is an imaging investigation with an important role in highlight-
ing bone metabolic activity; it has been used in the process of diagnosing patients with
suspected melorheostosis [20,21]. The scintigraphic characteristic of melorheostosis is
moderate uptake in the late phases [22].

The histopathological appearance varies, but several pathognomonic changes have
been identified, such as increased bone cortical density, the presence of woven bone features,
hypervascular features, an increased number of Haversian systems, and irregular bone
growth into the medullary cavity; moreover, newly deposited unmineralized osteoids were
seen in affected lesions [23].
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Differential diagnosis is required depending on the radiological aspect with osteoma,
myositis ossificans, parosteal osteosarcoma, Caffey’s disease, mixed metastases specific to
prostate or breast tumors, hypertrophic osteoarthropathy, and focal scleroderma.

Melorheostosis has a chronic evolution, and the symptoms are usually absent in the
early stages. Complications are related to lesion extension into adjacent soft tissues that can
cause compression phenomena and complications related to bone deformity and damage to
the bone structure. The risk of secondary malignant transformation has also been reported
in other case reports [24].

Nonsteroidal anti-inflammatory drugs and physical therapy are the first step in the
treatment of melorheostosis and have inconsistent results depending on the type and
extent of the bone lesion. Other alternative therapies, such as nerve blocking, serial casting,
manipulations, and sympathectomies, have also been used [25].

Slimani et al. and Hollick R. J. et al. reported the successful treatment of the pain
syndrome in melorheostosis using zolendronate, which also led to an improvement in the
evolution following scintigraphic monitoring [12,26].

A significant clinical improvement in symptomatology was presented by Byberg S. et al.
in a case report of a patient with monostatic melorheostosis following the administration of
denosumab [27].

Surgical treatment can be divided into adjuvant surgical treatment aimed at ameliorat-
ing the complications of the disease and treatment with a curative function, which consists
of the resectioning of the bone lesion and reconstruction.

The primary role of adjuvant surgical treatment is in improving the patient’s quality
of life and restoring the function of the affected bone segment. Among the adjuvant
procedures, it is worth mentioning tendon lengthening interventions, the excision of fibrous
tissue, osteotomies, capsulotomies, fasciotomies, arthrodesis, and tendon elongations [28,
29]. Younge D. et al. recommend performing wide capsulotomies and tenotomies after
correcting limb deformities to the detriment of simple tendon elongations [30].

In a case report, John B. et al. presented the results of a patient with melorheostosis
who benefited from repeated interventions for the excision of fibrous tissue in the knee,
which had favorable results on the functionality of the affected limb [31].

External fixators have also been used successfully in the treatment of limb inequalities
and muscle contractures specific to melorheostosis [32,33].

However, adjuvant surgical treatments address the consequences of this pathology and
do not have a curative purpose, so, in many cases, multiple surgeries with unsatisfactory
long-term results are required.

In some particular cases, due to massive extension into the adjacent tissues and the
complications related to the mass effect on the vascular and nervous structures, radical
interventions such as the resection and reconstruction of the bone segment with tumor
prostheses, arthroplasty, or even amputation may be required [34-36]. Possible compli-
cations of the surgery in our case are related to the disposition of the lesion in intimate
contact with the vessels and the femoral nerve, the possibility of restoring limb length, and
prosthetic difficulties, considering that at least 10 cm of intact bone was needed for fixation
in the proximal segment.

Cases of melorheostosis without the major involvement of adjacent soft tissues and those
that are located at the level of long bones can be treated surgically with resection and recon-
struction using primary prostheses, tumor prostheses, or various osoteosynthesis materials.

4. Conclusions

Given the limited number of cases worldwide and thus, the lack of clinical guidelines
regarding specialized treatment, melorheostosis remains an incompletely understood dis-
ease. In the case of asymptomatic patients, conservative treatment seems to be a good option
with optimal results. Patients with severe symptoms and significantly limited joint mobility
should benefit from surgery for both curative and quality-of-life purposes. However, for
benign bone lesions, it remains unclear whether radical surgery is a viable option.
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On the other hand, the delay of a possible surgical resection of a tumor can lead
to complications that are difficult to treat surgically; the extension of the tumor into the
surrounding soft tissues means that the only surgical solution is a radical one, such as
amputation or disarticulation.

Another important aspect of the therapeutic decision is represented by the associa-
tion of melorostosis with other benign or malignant bone tumors. The association with
malignant bone tumors such as osteosarcoma or malignant fibrous histiocytoma exponen-
tially increases the mortality or the requirement of radical surgical interventions such as
amputation or disarticulation.

The peculiarity of the case consists of the anatomical disposition of the bone lesion
with the risk of compression of the vessels and the femoral nerve as well as the lack of
complications of the soft tissues, the lack of response to conservative treatment, and the
possibility of performing curative surgery without major implications.

Author Contributions: Conceptualization, S.I. and B.C.; methodology, S.I. and R.S.; software, A.C.;
validation, S.I., A.C. and B.S.; formal analysis, M.C.; investigation, B.C., R.S. and A.C.; resources, B.S,;
data curation, M.C.; writing—original draft preparation, S.I. and B.C.; writing—review and editing,
S.I, R.S. and C.C,; visualization, B.S.; supervision, B.C. and C.C.; project administration, B.C. All
authors have read and agreed to the published version of the manuscript.

Funding: Publication of this paper was supported by the University of Medicine and Pharmacy Carol
Davila, through the institutional program Publish not Perish.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and was approved by the Ethics Committee of University Emergency
Hospital Bucharest (no. 40287/11 December 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Further data concerning the study can be obtained by contacting the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Hoang, V.T;; Van, H.A.T.; Chansomphou, V.; Trinh, C.T. The dripping candle wax sign of melorheostosis. SAGE Open Med. Case
Rep. 2020, 8, 2050313X20940564. [CrossRef]

2. Kotwal, A; Clarke, B.L. Melorheostosis: A Rare Sclerosing Bone Dysplasia. Curr. Osteoporos. Rep. 2017, 15, 335-342. [CrossRef]

3.  Kang, H; Jha, S; Ivovic, A,; Fratzl-Zelman, N.; Deng, Z.; Mitra, A.; Cabral, W.A.; Hanson, E.P,; Lange, E.; Cowen, EW.; et al.
Somatic SMAD3-activating mutations cause melorheostosis by up-regulating the TGF-3/SMAD pathway. J. Exp. Med. 2020,
217, €20191499. [CrossRef]

4. Mathew, M,; Goyal, A.; Khan, A.; Yuen, T. Drugs for Rare Diseases of Bone, Encyclopedia of Bone Biology; Zaidi, M., Ed.; Academic
Press: Cambridge, MA, USA, 2020; pp. 711-722. ISBN 978-0-12-814082-6. [CrossRef]

5. Freyschmidt, ]. Melorheostosis: A review of 23 cases. Eur. Radiol. 2001, 11, 474-479. [CrossRef]

6.  Wu, M,; Chen, G; Li, Y.P. TGF-p3 and BMP signaling in osteoblast, skeletal development, and bone formation, homeostasis and
disease. Bone Res. 2016, 4, 16009. [CrossRef]

7. Abed, A.H.; Mashrah, H.T.; Almahdaly, A.M.; Shaheen, M. A Rare Case of Melorheostosis in the Hand of a Saudi Woman. Cureus
2020, 12, e8877. [CrossRef]

8. Assayag, D.; Elicker, B.M.; Urbania, TH.; Colby, T.V.; Kang, B.H.; Ryu, J.H.; King, TE.; Collard, H.R.; Kim, D.S.; Lee, J.S.
Rheumatoid Arthritis—associated Interstitial Lung Disease: Radiologic Identification of Usual Interstitial Pneumonia Pattern.
Radiology 2014, 270, 583-588. [CrossRef]

9.  Franca, PM.V;; Ferrreira, C.S.; Figueiredo, R.; Matushita, ].P.K. Melorheostosis. Radiol. Bras. 2015, 48, 60-61. [CrossRef]

10. Wordsworth, P.; Chan, M. Melorheostosis and Osteopoikilosis: A Review of Clinical Features and Pathogenesis. Calcif. Tissue Int.
2019, 104, 530-543. [CrossRef]

11. Birtane, M.; Eryavuz, M.; Unalan, H.; Ttiztin, F. Melorheostosis: Report of a new case with linear scleroderma. Clin. Rheumatol.
1998, 17, 543-545. [CrossRef]

12.  Hollick, R].; Black, A.; Reid, D. Melorheostosis and its treatment with intravenous zoledronic acid. BMJ Case Rep. 2010, 2010,
bcr.04.2009.1757. [CrossRef]

13. Baer, S.C.; Ayala, A.G.; Ro, ].Y.; Yasko, A.W.; Raymond, A K.; Edeiken, ]. Case report 843. Malignant fibrous histiocytoma of the

femur arising in melorheostosis. Skelet. Radiol. 1994, 23, 310-314. [CrossRef]


https://doi.org/10.1177/2050313X20940564
https://doi.org/10.1007/s11914-017-0375-y
https://doi.org/10.1084/jem.20191499
https://doi.org/10.1016/B978-0-12-801238-3.62273-0
https://doi.org/10.1007/s003300000562
https://doi.org/10.1038/boneres.2016.9
https://doi.org/10.7759/cureus.8877
https://doi.org/10.1148/radiol.13130187
https://doi.org/10.1590/0100-3984.2013.0019
https://doi.org/10.1007/s00223-019-00543-y
https://doi.org/10.1007/BF01451298
https://doi.org/10.1136/bcr.04.2009.1757
https://doi.org/10.1007/BF02412370

Medicina 2023, 59, 869 13 0f 13

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

Pope, V.; Dupuis, L.; Kannu, P.; Mendoza-Londono, R.; Sajic, D.; So, J.; Yoon, G.; Lara-Corrales, I. Buschke-Ollendorff syndrome:
A novel case series and systematic review. Br. ]. Dermatol. 2016, 174, 723-729. [CrossRef]

Cirstoiu, C.; Cretu, B.; Iordache, S.; Popa, M.; Serban, B.; Cursaru, A. Surgical management options for long-bone metastasis.
EFORT Open Rev. 2022, 17, 206-213. [CrossRef]

Murphy, M.; Kearns, S.; Cavanagh, M.; O’Connell, D.; Hurson, B. Occurrence of osteosarcoma in a melorheostotic femur. Ir. Med ].
2003, 96, 55-56. [PubMed]

Judkiewicz, A.M.; Murphey, M.D.; Resnik, C.S.; Newberg, A.H.; Temple, H.T.; Smith, W.S. Advanced imaging of melorheostosis
with emphasis on MRI. Skelet. Radiol. 2001, 30, 447-453. [CrossRef]

Manning, P.; Nguyen, T.B.; Smitaman, E. Melorheostosis with an associated para-articular enhancing soft tissue mass. Clin.
Imaging 2019, 56, 9-12. [CrossRef]

Suresh, S.; Muthukumar, T.; Saifuddin, A. Classical and unusual imaging appearances of melorheostosis. Clin. Radiol. 2010, 65,
593-600. [CrossRef]

Izadyar, S.; Gholamrezanezhad, A. Bone scintigraphy elucidates different metabolic stages of melorheostosis. Pan Afr. Med. ].
2012, 11, 21.

Cursaru, A.; Cretu, B.; Serban, B.; Iordache, S.; Popa, M.; Smarandache, C.G.; Orban, C.; Cirstoiu, C. Minimally invasive treatment
and internal fixation vs. extended lateral approach in calcaneus fractures of thalamic interest. Exp. Ther. Med. 2022, 23, 196.
[CrossRef]

Motimaya, A.; Meyers, S. Melorheostosis Involving the Cervical and Upper Thoracic Spine: Radiographic, CT, and MR Imaging
Findings. Am. ]. Neuroradiol. 2006, 27, 1198-1200.

Fick, C.N.M,; Fratzl-Zelman, N.; Roschger, P,; Klaushofer, K.; Jha, S.; Marini, J.C.; Bhattacharyya, T. Melorheostosis: A Clinical,
Pathologic, and Radiologic Case Series. Am. J. Surg. Pathol. 2019, 43, 1554-1559. [CrossRef]

Bostman, O.M.; Holmstrom, T.; Riska, E.B. Osteosarcoma arising in a melorheostotic femur. A case report. J. Bone Jt. Surg. Am.
1987, 69, 1232-1237. [CrossRef]

Rozencwaig, R.; Wilson, M.R.; McFarland, G.B., Jr. Melorheostosis. Am. J. Orthop. 1997, 26, 83-89.

Slimani, S.; Nezzar, A.; Makhloufi, H. Successful treatment of pain in melorheostosis with zoledronate, with improvement on
bone scintigraphy. BMJ Case Rep. 2013, 2013, bcr2013009820. [CrossRef]

Byberg, S.; Abrahamsen, B.; Kassem, M.; Ralston, S.; Schwarz, P. Clinical improvement in a patient with monostotic melorheostosis
after treatment with denosumab: A case report. . Med. Case Rep. 2018, 12, 278. [CrossRef]

Nevin, N.C.; Thomas, P.S.; Davis, R.I.; Cowie, G.H. Melorheostosis in a family with autosomal dominant osteopoikilosis. Am. J.
Med. Genet. 1999, 82, 409-414. [CrossRef]

Gagliardi, G.G.; Mahan, K.T. Melorheostosis: A Literature Review and Case Report with Surgical Considerations. J. Foot Ankle
Surg. 2010, 49, 80-85. [CrossRef]

Younge, D.; Drummond, D.; Herring, J.; Cruess, R. Melorheostosis in children. Clinical features and natural history. J. Bone Jt.
Surg. 1979, 61-B, 415-418. [CrossRef]

John, B.; Sharma, A.; Pandey, R.A. Managing Recurrence in Intraarticular Melorheostosis Involving the Knee Joint: A Case Report.
J. Orthop. Case Rep. 2017, 7, 29-33. [CrossRef]

Kim, J.-E.; Kim, E.-H.; Han, E.-H.; Park, R.-W.; Park, I.-H.; Jun, S.-H.; Young, M.E; Kim, L-S. A TGF-beta-inducible cell adhesion
molecule, betaig-h3, is downregulated in melorheostosis and involved in osteogenesis. J. Cell. Biochem. 2000, 77, 169-178.
[CrossRef]

Atar, D.; Lehman, W.B.; Grant, A.D.; Strongwater, A.M. The Ilizarov Apparatus for Treatment of Melorheostosis. Case report and
review of the literature. Clin. Orthop. Relat. Res. 1992, 281, 163-167. [CrossRef]

Shin, S.-J.; Nam, U.; Kim, S.-R.; Kim, H.J.; Dimitriou, D.; Li, G.; Kwon, Y.-M.; Rubash, H.; Nam, K.W. Vascular Malformations
Corresponding to Sclerotomes in Multifocal Melorheostosis: Painful Hip and Knee Contractures Treated with Total Joint
Arthroplasty: A Case Report. [BJS Case Connect. 2015, 5, e40. [CrossRef] [PubMed]

Graham, L.E.; Parke, R.C. Melorheostosis—An unusual cause of amputation. Prosthet. Orthot. Int. 2005, 29, 83-86. [CrossRef]
Moulder, E.; Marsh, C. Soft tissue knee contracture of the knee due to melorheostosis, treated by total knee arthroplasty. Knee
2006, 13, 395-396. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/bjd.14366
https://doi.org/10.1530/EOR-21-0119
https://www.ncbi.nlm.nih.gov/pubmed/12674159
https://doi.org/10.1007/s002560100366
https://doi.org/10.1016/j.clinimag.2019.02.001
https://doi.org/10.1016/j.crad.2010.02.004
https://doi.org/10.3892/etm.2022.11119
https://doi.org/10.1097/PAS.0000000000001310
https://doi.org/10.2106/00004623-198769080-00019
https://doi.org/10.1136/bcr-2013-009820
https://doi.org/10.1186/s13256-018-1820-y
https://doi.org/10.1002/(SICI)1096-8628(19990219)82:5&lt;409::AID-AJMG10&gt;3.0.CO;2-2
https://doi.org/10.1053/j.jfas.2009.08.004
https://doi.org/10.1302/0301-620X.61B4.500749
https://doi.org/10.13107/jocr.2250-0685.884
https://doi.org/10.1002/(SICI)1097-4644(20000501)77:2&lt;169::AID-JCB1&gt;3.0.CO;2-L
https://doi.org/10.1097/00003086-199208000-00027
https://doi.org/10.2106/JBJS.CC.N.00159
https://www.ncbi.nlm.nih.gov/pubmed/29252609
https://doi.org/10.1080/17461550500066808
https://doi.org/10.1016/j.knee.2006.05.006
https://www.ncbi.nlm.nih.gov/pubmed/16837199

	Introduction 
	Case Presentation 
	Discussion 
	Conclusions 
	References

