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Bone pain management with opioid medication
in a patient with Camurati-Engelmann disease:
a case report
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ABSTRACT

Introduction: Camurati-Engelman Disease is a rare
genetic sclerosing bone dysplasia with periosteal and
endosteal thickening of the cortical of the long bones. It
generates pain secondary to the reduction of the medul-
lary canal that is usually controlled with corticosteroids
and, in severe cases, with surgical decompression.

Case history: We present the case of a woman with
a genetic diagnosis of Camurati-Engelman Disease with
poor pain control with corticosteroid management and
surgical procedures throughout her childhood and early
adulthood. In whom optimal pain control was achieved
with pain regimen with hydrocodone analgesic manage-
ment. This is the first case described in the literature
for adequate pain control using an opioid drug.

Discussion: CE disease is an extremely rare genet-
ic entity with little more than 300 cases reported in
the world. It is generated by an alteration in the gene
for growth factor-beta 1 (TGF-B1); it has a varied clin-
ical presentation that can begin with bone alterations
accompanied by muscle weakness, joint angular alter-
ations, headache, and nerve compressions. It has a
differential diagnosis with some genetic entities that
may present clinical similarity, but its morphological and
radiological characteristics are distinctive. The usual
management of bone pain generated by this entity is
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RESUMEN

Introduccion: La enfermedad de Camurati-Engelman
(CE) es una displasia 6sea esclerosante rara, de causa
genética. Se presenta con engrosamiento periéstico y
endostico de la cortical de los huesos largos. Genera
dolor secundario a la reduccién del canal medular, que
habitualmente se controla con corticoides y en casos
severos, con descompresion quirdrgica.

Historia del caso: Presentamos el caso de una mujer
con diagnéstico genético de enfermedad de Camurati-
Engelman, con mal control del dolor, con manejo de
corticosteroides y procedimientos quirdrgicos a lo largo
de su nifiez y adultez temprana. Se logré un control
optimo del dolor con un régimen con manejo analgésico
con hidrocodona. Este es el primer caso descrito en
la literatura de un adecuado control del dolor con un
medicamento opioide.

Discusién: La enfermedad de CE es una entidad
genética extremadamente rara, con poco mas de
300 casos reportados en el mundo. Se genera por una
alteracion en el gen del factor de crecimiento beta 1
(TGF-B1). Tiene una presentacion clinica variada que
puede iniciar con las alteraciones 6seas acompafiado de
debilidad muscular, alteraciones angulares articulares,
cefalea y compresiones nerviosas. Tiene diagndstico
diferencial con algunas entidades genéticas que pueden
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based on corticosteroids, in addition to losartan or sur-
gical intervention aimed at reducing cortical changes.
The intervention with opioid analgesics accompanied
by a rehabilitation plan is not a frequent report, this
being a case of success due to the refractoriness of the
symptoms in a patient with chronic pain, with a positive
impact on her functionality and quality of life.

Conclusion: It is considered that analgesic manage-
ment with opioids may be a treatment option in patients
with Camurati-Engelman disease refractory to cortico-
steroid management and surgical interventions.

Key words: Opioid, pain treatment, Camurati-Engel-
mann, progressive diaphyseal dysplasia, TGFB-1.
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INTRODUCTION

Camurati-Engelmann Disease (CED) or progressive
diaphyseal dysplasia is a rare autosomal dominant
sclerosing bone dysplasia with around 300 cases
described worldwide [1]. Its clinical presentation is
around 13 years with gait disturbances caused by an
increase in the polygon of support and a waddling gait,
headache, pain in the extremities, fatigue, and proximal
muscle weakness (1.2]). From the radiological point of
view, it is characterized by cortical thickening of the at
the diaphysis in long bones, secondary to blast activity
in the periosteal and endosteal surfaces, producing a
narrowing of the medullary canal; additionally, it can be
observed compromise at the level of the skull and the
pelvis [(1.3.4]). The treatment of this disease is based
on corticosteroids at high doses due to its theoretical
induction of osteoclastic activity and, in severe cases,
surgical decompression of the medullary canals (3.4).
In this case, we present a patient with inadequate
response to traditional management, who improved
with opioid analgesia, which has not been previously
described in the literature available for this disease.

CASE HISTORY

We present a 26-year-old female patient (Figure 1),
who began at four years of age with somatic nociceptive
pain in the lower limbs, associated with weight loss and
waddling. Due to these symptoms, she consulted pri-
mary care, where they took radiographs of their lower
limbs that reported blast density at the intramedullary
level in both tibiae. Initially, radiographic follow-up and
management with paracetamol 15 mg/kg were indi-
cated for pain control, which achieved partial control of
pain, allowing her to perform age-appropriate activities.
After two years of follow-up, she presented worsening
pain. Her treating physician requested new x-rays of the

presentar similitud clinica, pero su caracteristica mor-
folégica y radiolégica es distintiva. EI manejo usual del
dolor 6seo generado por esta entidad se basa en corti-
coesteroides, ademas de losartan o intervenciones qui-
rurgicas orientadas a disminuir los cambios corticales.
La intervencién con analgésicos opioides, acompafiada
de un plan de rehabilitacion, no es un reporte frecuen-
te, siendo este un caso de éxito ante la refractariedad
de los sintomas en una paciente con dolor crénico,
impactando de manera positiva en su funcionalidad y
calidad de vida.

Conclusion: Se considera que el manejo analgési-
co con opioides puede ser una opcién de tratamiento
en pacientes con enfermedad de Camurati-Engelman
refractaria al manejo con corticoides e intervenciones
quirdrgicas.

Palabras clave: Opioide, tratamiento del dolor, Camu-
rati-Engelmann, displasia diafisaria progresiva, TGFB-1.

Fig. 1. Clinical photographs. A: upper limbs anterior view;
B: upper and lower limbs posterior view; C: lower limbs
anterior view; D: Left foot.
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tibiae that report a marked increase in spinal sclerosis
in the tibiae. With this result, it was decided to take
a bone biopsy that reported sclerosis compatible with
progressive diaphyseal dysplasia. Given these findings,
they conducted a genetic panel that reported a muta-
tion of the TGFB1 gene, compatible with CED. Man-
agement was started with steroids and paracetamol
for pain control.

At twelve years of age, the symptoms worsened,
presenting headache and nociceptive pain in all four
extremities, especially in the lower limbs. For this
reason, a bone scan was performed, which showed
intense diffuse osteoblastic activity that compromised
the skull, humerus, and femurs symmetrically. It was
decided to increase the dose of steroids, but the objec-
tives in pain control were not achieved. Therefore, the
orthopedic department evaluated the patient, where
they considered performing a surgical decompression
with recanalization of the tibiae, thus generating clinical
improvement for more than six years.

At the end of her 18 years, her symptoms worsen
again, with difficult pain control despite high doses of
steroids. New radiographs were requested that report-
ed severe spinal obstruction and bone thickening of the
diaphysis of both femurs and tibiae, as well as a bone
scan with the progression of osteoblastic activity pre-
dominantly of proximal and distal thirds of long bones,
including femurs, tibiae, humerus, radii, ulnas, and axi-
al skeleton involvement. With these imaging findings,
it was decided to perform a new bone recanalization
and continue the steroids. Despite these therapeutic
efforts, six months after the last intervention, the pain
in all four extremities worsened, adverse effects to the
prolonged use of steroids appeared, leading to the sus-
pension of this medication, and there were no surgical
treatment options available, so the patient referred for
evaluation in the pain clinic.

In the clinical assessment of pain, her inadequate
response to conventional management for previously
tried CED was considered (Table 1) and the persistence
of somatic nociceptive pain. Under this case scenario,
she was considered a candidate for multimodal man-
agement with paracetamol, opioid medication, and
gabapentinoid-type adjuvant, starting paracetamol/
hydrocodone 500 mg / 5 mg 1 tablet every 8 hours
and pregabalin 75 mg per day. Additionally, non-phar-
macological measures were prescribed for pain control

with physical, occupational, and psychological therapy.
The patient manifested an increase in daytime symp-
toms such as dizziness and drowsiness with the use
of the gabapentinoid, so it was suspended, and the
paracetamol/hydrocodone combination was continued.
In the first follow-up of 15 days and the subsequent
ones for more than eight years, adequate pain control
was achieved without adding new drugs, increasing the
dose, or performing a new surgical intervention.

DISCUSSION

CED is an infrequent heterozygous mutation genet-
ic entity, with just over 300 cases have been report-
ed worldwide and unknown prevalence [5,6]. One of
its most frequent clinical characteristics is bone pain
secondary to diaphyseal hyperostosis of the skull and
long bones, a pathognomonic feature [7]. It can also
be accompanied by muscle weakness, fatigue, exoph-
thalmos, headache, joint angular changes, alteration in
bone mineral density, auditory symptoms, and various
neurological manifestations due to bone compression
of the nerves [3].

The diagnosis is based on the clinical manifestations
and radiological findings of the extremities and the bone
scan, which can be helpful. Typically, there is a fusiform
cortical thickening of the diaphysis, which may extend
to the metaphysis, but never to the epiphysis, and a
narrow medullary canal (5.8). The study can be com-
plemented with a specific genetic test for the gene that
encodes growth factor beta-1 (TGF-B1) located in the
19913.1-13.38 region (5). Some entities should be
considered as diagnoses such as Ribbing’s disease,
craniodiaphyseal dysplasia, Kenny-Caffey syndrome type
2, juvenile Paget’s disease, diaphyseal dysplasia with
anemia, and van Buchem'’s disease, with clinical similar-
ities but differences in radiological findings and genetic
tests oriented to different locations (1] (Table 1.

Patients with CED generally present their first symp-
toms in childhood around four years of age, beginning
with waddling gait and fat accumulation in the extremi-
ties frequently confused with muscular dystrophies [2].
Over the years, the symptoms progress, compromising
the patient’s functionality and leading to multiple compli-
cations. A series of annual follow-up evaluations should
be carried out, including a comprehensive neurological

TABLE |
USED MEDICATIONS, PRIOR TO PAIN CLINIC

AGE

MEDICATION, /DOSE

4 years.

Paracetamol 150/5 ml susp./15 mg/kg/6 h

6 years.

Paracetamol 150/5 ml susp./15 mg/kg/6 h
Deflazacort tab. 30 mg/0,25 mg/kg/24 h

12 years.

Paracetamol tab. 500 mg/1 tab./6 h
Deflazacort tab. 30 mg/1,15 mg/kg/24 h

18 years.

Paracetamol tab. 500 mg/1 tab./6 h
Deflazacort tab. 30 mg/1 tab./8 h

ml: milliliter. kg: kilogram. h: hour. susp.: suspension. tab.: tablets.
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TABLE I
CE DIFFERENTIAL DIAGNOSIS
SYNDROME GENE DIFERENCES WITH CE
Ribbing disease TGFB Radiologically |.nd|st|ngwshable, a phenotypic variant
of the same disease
o . Hyperostosis in the medial line of the skull, long
Craniodiaphyseal dysplasia Unknown bones only with diaphyseal involvement
Dwarfism, delayed fontanel closure, craniofacial
Kenny-Caffey syndrome type 2 FAM111A abnormalities, hypocalcemia, hypoparathyroidism
Juvenile Paget disease TNFRSF11B Pre_dls_posmlon to fractures, trabeculations and
deviation of long bones
Hematodiaphyseal dysplasia TBXAS1 Sever‘e anemia, susceptibility to infection, no changes
in endosteum
Van Buchem diseas S0OST Syndactyly, dysplastic or absent nails

clinical examination, blood count, blood pressure mea-
surement, audiometry, bone densitometry, and monitor-
ing of signs and symptoms of endocranial hypertension
in patients with cranial hyperostosis [1).

Pain management is one of the essential aspects of
the comprehensive approach to the patient with CED.
The literature classically describes steroid interventions
using prednisolone or deflazacort [5). Its effectiveness
is attributed to the anti-inflammatory action and the
reduction of bone mineral. Nevertheless, the secondary
effects of metabolic predominance are the main obsta-
cle to its use (8). A pharmacological option in patients
who cannot use steroids is losartan [3]. It is believed
its effect is related to its anti-TGF-B1 action, but its
effectiveness has only been reported in anecdotal cases
(9]. Bisphosphonates and calcitonin have a controver-
sial role. In small case series, increased pain and bone
scan activity has been reported, so these medications
do not indicate this disease [8]. Other pharmacological
interventions with anti-inflammatories and analgesics
reported in the literature have not impacted pain or the
natural history of the disease [8).

Surgical treatment is used in long bone hyperostaosis.
Cases managed with cleaning the medullary canal or
osteotomies have been described, although there is a
high incidence of recurrence during the disease [10].
In the case of hyperostosis of the skull that compress-
es the outlet of the cranial nerves, it can be managed
with the surgical release but with a high chance of
recurrence, which has raised different interventions,
especially in the auditory nerve with cochlear implants,
being still controversial intervention in CED (11)].

Pharmacological intervention with opioid drugs is
highly effective in controlling severe pain in multiple
entities, including oncological and degenerative entities
(12). Its use worldwide has increased, generating con-
cern about its recreational use and the risk of addiction;
however, in patients with adequately cataloged pain and
a clear clinical strategy, they are a valuable and safe
tool. In CED, they have been used occasionally without
reaching the desired objectives, which has favored mul-
tiple pharmacological and surgical interventions that in
the long term do not resolve the symptoms or have a

high metabolic cost. In this patient’s case, an interven-
tion with a hydrocodone-type opioid and a gabapentinoid
analgesic adjuvant was proposed, extrapolating the rec-
ommendations for other pathologies for uncontrolled
somatic nociceptive pain.

In the follow-up, the gabapentinoid was withdrawn
due to low tolerance and secondary events such as
drowsiness and dizziness, evidenced in patients with
CED and other types of pathologies [13-15). By continu-
ing the opioid, an adequate symptom control, and no
dose increase or adjustment was required to achieve
a sustained effect over time. Used appropriately, opioid
medication use should be considered an effective and
safe alternative for patients with CED, which might be
part of the therapeutic options for physicians who treat
this type of disease.

CONCLUSIONS

CE disease is an infrequent entity characterized by
bone pain; steroids have been the treatment of choice,
supplemented with surgical interventions. In our case, it
is highlighted that the patient achieves adequate control
with opioid medication; in the literature, there are no
previous reports of cases with pain control with this
type of analgesic, which offers the possibility of having
an additional option of management and future studies
to generate recommendations for use.
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