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a  b  s  t  r  a  c  t

Camurati-Engelmann  Disease  (CED),  also  known  as  progressive  diaphyseal  dysplasia,  is  a rare  congenital
disorder  inherited  in  an  autosomal-dominant  pattern,  most  commonly  affecting  the  skull  and  diaphysis  of
long tubular  bones.  Clinical  symptoms  start  in  early  age and  include  ostealgia,  muscle  atrophy  and  weak-
ness  in  the  lower  limbs,  generalized  fatigue  in addition  to  gait  disturbances  (Garcia  Armario  and  Lebron,
2011,  Andreu-Arasa  et  al., 2019;  Fyrgiola  et al., 2017;  Damiá  and  García  Gómez,  2017;  Mwasamwaja
et  al.,  2018).  CED  is  believed  to be  caused  by mutation  in the  gene  coding  for  Transforming  Growth  Fac-
tor  ß-1  (TGFß-1)  (Fyrgiola  et  al. 2017).  This  article  presents  a rare clinical  case  of  CED,  with  bilaterally
emporomandibular joint
nkylosis
emporomandibular joint prosthesis

hypertrophic  articular  apparatus  and  subsequent  ankylosis.  A 33-year-old  male  is  reported  with  temporo-
mandibular  joint  (TMJ)  ankylosis,  bone  pain,  generalized  muscle  weakness,  abnormal  gait  and  bulging
eyes.  Diagnosis  of  CED was based  on genetic  mapping  performed  by genetist.  Upon  clinical  and  radiolog-
ical  examination,  a  massive  bony  mass  in  the  condyloid  and  coronoid  was  discovered  and  treatment  of
choice  was  surgical  resection  and  installation  of  bilateral  stock  articular  prostheses.

©  2020  Published  by  Elsevier  Ltd on  behalf  of IJS Publishing  Group  Ltd.  This  is  an  open  access  article
he CC
under  t

. Introduction

Camurati-Engelmann Disease (CED), a rare autosomal domi-
ant congenital disorder, also known as progressive diaphyseal
ysplasia was first described by Camurati in 1922 and then by
ngelmann in 1929 [4–9]. Caused by mutation to the gene coding
or Transforming Growth Factor ß-1 (TGFß-1) [1–4]. TGF-�1 plays
n important role in controlling the immune system, as well as bone
emodeling (formation and resorption) [4]. In addition to physical
resentations like osteopathy, craniomegaly, bulging eyes, fatigue-
ess, muscular atrophy and gait disturbaces [1–6], several systemic

mplications may  be occasionally noted in CED patients such
s hepatosplenomegaly, hypothyroidism and hypogonadotrophic
ypogonadism [10–12]. Also, hematologic alterations have been
eported like anemia, leucopenia, raised alkaline phosphatase and
aised erythrocyte sedimentation rate (ESR) [1–6]. This case has
een reported in line with the SCARE criteria [34].
∗ Corresponding author at: Bauru Dental School, University of São Paulo, Depart-
ent of Surgery, Stomatology, Pathology and Radiology, Alameda Dr. Octávio

inheiro Brisolla, 9-75, Jardim Brasil, Bauru, São Paulo, 17012-901, Brazil.
E-mail address: noursalman@usp.br (N.J. Salman).

ttps://doi.org/10.1016/j.ijscr.2020.08.006
210-2612/© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This i
rg/licenses/by-nc-nd/4.0/).
 BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

2. Case report

A 33-year-old-male presented to our clinic of oral and max-
illofacial surgery in December 2018 referred by gastric surgeon
who reported difficult intubation to undergo a surgical proce-
dure (cholecystectomy) under general anesthesia. The patient
reported gradual decrease in mouth opening that started 3 years
ago, reaching a minimal range of 2 mm on the date of pri-
mary exam. He also described extremely difficult alimentation and
mastication with consequent weight loss and general health dete-
rioration. The patient, who  presented using a wheelchair and is
otherwise healthy, has been diagnosed with CED after genetic map-
ping performed by geneticist in his childhood. No relevant family
history was noted. Primary physical examination revealed well
pronounced craniomegaly, bulging eyes, disproportionate body-to-
head ratio, generalized muscular atrophy and difficulty to maintain
standing posture and perform hand motions (Fig. 1). Upon max-
illofacial examination, severe limitation of mouth opening due to
bilateral ankylosis of the TMJ  was  noted, with subsequent limited
masticatory and speech functions. Cranial nerves integrity showed
to be preserved, with no visual or hearing alterations. The patient
shows normal cognitive and intellectual development, with good

language and computer command. A computerized tomography
examination revealed abnormal bony growths in the cranium and
face bones, with the formation of large bony masses in the condy-
loid and coronoid processes in addition to the medial surface of
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Fig. 1. Facial characteristics suggestive of CED.
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Fig. 3. Bony fragments resulting from resection of the hypertrophic condyle and
coronoid processes bilaterally.
ig. 2. Pre-operative CT scan, a: coronal view, b: 3D reconstruction of right TMJ, c:
D reconstruction of left TMJ.

he ascending mandibular ramus bilaterally (Fig. 2). General labora-
ory exam and cardiologic check-up results were within the normal
imits, without any significant pathology.

Once the diagnosis of bilateral TMJ  ankylosis was confirmed,
he treatment of choice was surgical resection of hypertrophic
ony masses and installation of bilateral medium stock artic-
lar prosthesis (Engimplan Ind e Com. Ltda, Rio Claro, Brazil).
lective tracheostomy was performed under local anesthesia
re-operatively to facilitate tracheal intubation during general
nesthesia induction. Placing the patient in horizontal dorsal
ecubitus position, general anesthesia was induced and tracheal

ntubation accomplished via tracheostomy. Bilateral trichotomy
erformed, and surgical access obtained via bilateral preauricular
nd Risdon surgical incisions. Then condylectomy and coronoidec-
omy was performed, with simultaneous resection of the bony

ass formed on the medial surface of the ascending ramus bilater-
lly (Fig. 3). Eminectomy was not necessary, and zygomatic arches
ere left intact. Bilateral medium stock TMJ  prostheses (Engim-

lan Ind e Com. Ltda, Rio Claro, Brazil) were installed and adapted
nto position. After adequate irrigation and mobilization of the

andible to achieve satisfactory opening, the incisions were care-
ully closed by deep dermal and epidermal sutures. Transfusion of
wo bags of packed red blood cells was necessary post-operatively

nd the patient was maintained at the ICU for 3 days due to
educed corporal mass and extensive postoperative edema. He had
n uneventful recovery, with the tracheostomy removed within 3
eeks post-operatively. No neurologic deficiency of the facial nerve
Fig. 4. Post-operative mouth opening range.
branches was  observed. Immediate post-operative mouth opening
ranged between 15 and 20 mm (Fig. 4). Post-operatively, aggressive
immediate physiotherapy treatment for mouth opening was indi-
cated (Fig. 5). Computerized tomography exam was performed at
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Fig. 5. Post-operative physiotherapy for mouth opening.
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ig. 6. Post-operative CT scan, a: coronal view, b: frontal view of 3D reconstruction,
: lateral view of 3D reconstruction.

 month post-operatively, showing satisfactory positioning of the
andibular and fossa components of the TMJ  prostheses (Fig. 6).

eriodic follow-ups were scheduled with periodic CT scans to keep
rack of the healing process.

. Discussion

More than 300 cases of CED were reported up to date, yet
he exact prevalence is still unknown [13]. Clinical manifestations
ange from constant, dull bone pain mainly in the lower limbs
o generalized muscle weakness, difficult ambulation, fatigue,
eadache, among others.  . . Clinical examination often reveals mus-
le atrophy in the limbs, more evident in the lower limbs, leading to
ifficulty in sitting, standing and walking in addition to gait distur-
ances [14]. Other orthopedic alterations are noted less frequently,
uch as radial head dislocation, kyphosis, scoliosis, coxa valga, genu
alga, and flat feet [15]. Cranial alterations in CED are observed
hough skull base involvement where cranial nerve palsies are
aused due to sclerosis and narrowing of cranial foramina. Most
ommon alterations are vision and hearing problems, in addi-
ion to facial nerve palsy [16]. Cranial hyperostosis is a relatively
ommon characteristic of CED, where manifestations like hear-
ng loss, headache, exophthalmos, frontal bossing, vision changes,
eadaches, vertigo, facial numbness and hyposmia are clinically
bserved [16]. Dental implications are less frequent, and dental
ruption is normal, although alterations at the level of the condyle
nd coronoid process are noted [17]. Moreover, thick bony masses
re noted in the paranasal sinuses leading to the loss of pneuma-
ization, in a radiologic presentation similar to skull base sclerosis
n 50 % of the patients, however only 25 % develop cranial nerve
ysfunction [18].

The diagnosis is based on clinical and radiologic findings, and
onfirmed by genetic mapping. Radiographic examination of long

ubular bones reveals uneven cortical thickening of the diaphysis
ith hyperostosis, most frequently in the lower limbs. Sclerosis of

he skull base is also observed [19]. Bone scintigraphy can show
ormal results despite presence of bone lesions radiographically.
PEN  ACCESS
rgery Case Reports 74 (2020) 144–147

It is a useful tool for disease activity monitoring and observation
[20,21].

On the molecular level, a mutation of the TGFß-1 gene on
chromosome 19q13 is believed to be the causative factor of CED.
Moreover, phenotypic expression is very variable even within the
same family [22,23].

In the case presented here, the parents were not affected lead-
ing to conclude that a de novo mutation is likely to have occurred,
though non-penetrance or germline mosaicism in one of them can-
not be excluded.

Differential diagnosis of CED should consider sclerosing bone
dysplasias with abnormal bone shape due to diaphyseal modeling
defects. Van Buchem disease is a recessive autosomal disease char-
acterized by mandibular enlargement, widening of short tubular
bones in hands and feet, syndactyly and cranial thickening, all of
which are characteristics distinguishing it from CED [23]. Radio-
graphically, Ribbing disease has a similar presentation, but cranial
nerve alterations are rare [24]. Ghosal hematodiaphyseal dyspla-
sia can represent CED, however, less pronounced hyperostosis and
more severe hematologic disorders are observed in the former [25].
Cranio-diaphyseal dysplasia is also recessive autosomal, charac-
terized by sclerosis of facial bones and skull base, in addition to
widening of the ribs, clavicles and short tubular bones in hands,
which are not features of CED [26].

Treatment of CED is individualized depending on the symptoms
and severity of each case. Corticosteroids, bisphosphonates and
NSAIDS have been used to relieve the symptoms [27]. Several His-
tologic studies have shown that steroid therapy helps increase bone
resorption and secondary remodeling with increased osteoblast
activity and decreased lamellar bone deposition. Nevertheless, no
regression of sclerosis was  reported radiographically or on scinti-
grams in several studies [28,29]. Recently, treatment with the
angiotensis II type 1 receptor antagonist Losartan has been reported
to increase muscle strength and reduce limb pain in multiple case
reports, however further studies to determine its efficacy and safety
for CED patients [30,31].

Surgical treatment is indicated in certain cases. Craniotomy,
which includes removal of a part of the cranium with titanium mesh
cranioplasties, is the treatment of choice to reduce intracranial
pressure and relieve symptoms, in case of recurrent cranial hyper-
ostosis. Resection of hyperostosis in the condylar and coronoid
process with simultaneous installation of bilateral TMJ  prosthesis
is indicated in severe debilitating jaw ankylosis [32]. Myringo-
tomy, a surgical procedure in which a tiny incision is created in
the eardrum (tympanic membrane) to relieve pressure caused by
excessive build-up of fluid, can help improve conductive hearing
loss [33].

In conclusion, clinical cranial presentation of CED involves
mandibular enlargement with severely decreased mouth opening.
Surgical resection with simultaneous bilateral TMJ  prostheses is
the treatment of choice with satisfactory long-term post-operative
results.
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