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Abstract

Camurati-Engelmann disease is a rare autosomal dominant inherited condition belonging to the group of craniotubular
hyperostosis with characteristic radiological features of the diaphyses of the long bones and the skull. A 35-year-old female
is reported presenting with bone pain and waddling gait, since the age of 20 years. Motor activities were limited since the
age of 10 years. Palpable bones, muscle weakness and protrusion of eyes were noted. Radiologically, hyperostosis of long
bones was seen. Based on history, clinical and radiological features Camurati-Engelmann disease was diagnosed. Sequence
analysis of the transforming growth factor p1 (TGFB1) gene revealed a missense mutation (c.652C>T; p.Arg218Cys). She is the
first molecularly confirmed case in sub-Saharan Africa. It is emphasized that Camurati-Engelmann disease is included in
the differential diagnosis of persistent bone pain, but also of abnormal childhood motor development in order to avoid

unnecessary investigations and inadequate management.

INTRODUCTION

Camurati-Engelmann disease (OMIM #131300; CAEND) also
known as progressive diaphysealdysplasia is a rare autosomal
dominant inherited condition belonging to the group of cranio-
tubular hyperostosis with characteristic clinical and radio-
logical features of diaphyses of long bones and skull. Age of
onset is mostly during childhood and before the age of 30 years,
though onset can be as late as the sixth decade. The usual pres-
entation is limb pain, dull bone pain, waddling gait, muscular

weakness and easy fatigability [1]. Hepatosplenomegaly, tall
stature, hypothyroidism and hypogonadotrophic hypogonad-
ism as well as laboratory abnormalities, like anaemia, leuco-
penia, raised alkaline phosphatase and raised erythrocyte
sedimentation rate (ESR) may occur occasionally [1, 2]. In
CAEND parathyroid hormone is usually normal, while osteocal-
cin might be elevated [3]. The radiological characteristics are
bilateral, usually, but not always symmetrical cortical thicken-
ing of diaphyses of long bones and cranial bones with cranial

TEqual contributors.

Received: December 6, 2017. Revised: March 27, 2018. Accepted: May 7, 2018

© The Author(s) 2018. Published by Oxford University Press.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/
licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.

For commercial re-use, please contact journals.permissions@oup.com

230


http://www.oxfordjournals.org
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
mailto: journals.permissions@oup.com

nerve deficits like hearing loss, reduced visual acuity and facial
paralysis [1].In severe cases it may involve the metaphysis,
while epiphyses are rarely involved. TGFB1 is so far the only
gene associated with CAEND [4].

CASE REPORT

A 35-year-old female patient was referred to us. She had a 15-
year history of left shoulder joint pain, bone pain, progressive
enlargement of bones in the arms and legs and waddling gait,
associated with general body weakness. Also protrusion of both
eyes was reported. There were no associated hearing and visual
problems. Her cognitive and motor development was normal,
though from the age of 10 years she could not keep pace with
her peers in sports activities. No close relative had the same or
similar symptoms; she has a 3 years old healthy daughter.

On physical examination she had prominent forehead,
proptosis and blepharoptosis (Fig. 1). Prominent palpable bones
in upper limbs, humerus, ulna and radius (Fig. 2) and lower
limbs (Fig. 3) were noted with muscle wasting and pseudo-
atrophy of skin above affected bones. The left shoulder joint
was tender, but not swollen. There were good passive and
active joint movements. Cranial nerve examination was
normal.

She had elevated alkaline phosphatase of 256 pmol/L (nor-
mal range50-150 pmol/L) and low calcium of 2.01 mmol/L (nor-
mal range 2.15-2.65mmol/L). Full blood count, creatinine,
thyroid function test and uric acid were normal. ECG and chest
radiography were normal. Radiographs of left and right upper
limbs (Fig. 4) showed bilateral, dense cortices of diaphyses,
sparing metaphyses and epiphyses.

Diagnosis of CAEND was entertained in view of typical clin-
ical and radiological characteristics. She was managed with
prednisolone 15mg on alternate days during a month and tra-
madol 50 mg bd, resulting in significant subjective relief of the
bone pain.

During follow up she reported only mild pain for which she
used tramadol when needed.

To confirm the diagnosis DNA was sent for TGFB1 gene ana-
lysis to the Institute for Medical Genetics and Human Genetics,
CharitéUniversitdtsmedizin Berlin, Germany. TGFB1 sequence
analysis revealed a missense mutation (c.652C>T; p.
Arg218Cys), a known disease causing mutation which is found
in 40% of CAEND patients.Unfortunately, for financial and logis-
tic reasons we were not able to do radiological and molecular
investigations in the parents.

DISCUSSION

Based on clinical and radiological features CAEND was diag-
nosed and sequence analysis of the TGFB1 gene confirmed this

Figurel: Proptosis and blepharoptosis.
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Figure 2: Prominent forehead and proptosis.

Figure 3: Atrophic skin and visible subcutaneous vessels.

clinical diagnosis. Since the parents were clinically not affected,
a de novo mutation is likely, though non-penetrance or germline
mosaicism in one of them cannot be excluded. CAEND is a rare
pan-ethnic condition with more than 300 published cases and
an estimated, though likely underestimated, incidence of 1/1
000000 [1, 5]. An activating mutation of the TGFBlgeneon
chromosome 19q13 is causing CAEND and Ribbing disease
which is one and the same disease with the latter being a less
severe form [4, 6]. Phenotypic expression of CAEND is very vari-
able, even within families. Clinical and radiological penetrance
is not complete, particularly with the Tyr81His variant [1, 7].

In their literature review, Wallace et al. [7] found an average
age of onset of 14 years; particularly children who presented
with proximal muscular weakness, were at risk to be subjected
to muscular biopsies and incorrectly diagnosed with muscular
dystrophy .
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Figure 4: Hyperostosis of diaphyses of long bones of upper limbs (arrows). (A) Left humerus with irregular cortical thickening and medullary canal stenosis. (B) Right
humerus with irregular cortical thickening and medullary canal stenosis. (C) Right radius and ulna with cortical thickening, medullary canal obliteration and narrow-
ing of space between radius and ulna. (D) Left radius and ulna with cortical thickening, medullary canal obliteration and narrowing of space between radius and ulna.

Our case presented as the average CAEND patient presents.
Hypocalcaemia is more often seen in CAEND, but its cause is
not clear. Xie et al. [8] hypothesized that hypocalcaemia could
be associated with abnormal bone metabolism.

It is important to consider CAEND early in the differential
diagnosis of conditions presenting with non-specific limb pains
and radiological features of skeletal dysplasia. Many patients
are often incorrectly diagnosed or have a delayed diagnosis,
while early recognition and confirmed diagnosis play a crucial
role in the management of patients with CAEND [1, 7]. As
increased tracer uptake can be seen before clinical and/or
radiological manifestations are present, scintigraphy may be
useful for diagnosing CAEND at an early stage [1, 7].

Patients have been treated with various drugs including glu-
cocorticoids, bisphosphonates, calcitonin and analgesics, as
well as having undergone surgical procedures such as medul-
lary reaming. We choose to treat with corticosteroids, which are
cheap and have been reported to provide effective symptomatic
improvement and slow down progression [1, 7]. Angiotensin II
receptor antagonists like losartan have been reported to
improve symptoms [9].

Few cases have been described from Africa [10, 11] and to
the best of our knowledge our case is the first molecularly con-
firmed patient from sub-Saharan Africa.

In conclusion, we report on a patient referred to us because
of bone pain and in whom we diagnosed CAEND based on his-
tory, physical examination and radiological manifestations. The
clinical diagnosis was molecularly confirmed. Since bone pain
is described in the majority of affected individuals we stress the
importance of adding CAEND to the differential diagnosis in
case of persistent bone pain, but also in case of abnormal child-
hood motor development in order to avoid unnecessary investi-
gations, wrong diagnosis and inadequate management.

ACKNOWLEDGEMENTS

The authors gratefully acknowledge the help of Dr Ricarda
Flottmann, Dr Hartmut Peters and Professor Karl Sperling,

Institute for Medical Genetics and Human Genetics,
CharitéUniversitdtsmedizin Berlin, Berlin, Germany, who
performedTGFB1 analysis. The authors also thank the patient
for her cooperation.

FUNDING

No sources of funding.

CONFLICT OF INTEREST

No conflict of interests.

ETHICAL APPROVAL

No approval was required.

CONSENT

The patient gave informed consent for publication.

GUARANTOR

Dr Amos O. Mwasamwaja.

REFERENCES

1. Janssens K, Vanhoenacker F, Bonduelle M, Verbruggen L,
Van Maldergem L, Ralston S, et al. Camurati-Engelmann dis-
ease: review of the clinical, radiological, and molecular data
of 24 families and implications for diagnosis and treatment.
] Med Genet 2006;43:1-11.

2. Low SF, Bakar NA, Ngiu CS. Camurati-Engelmann disease
association with hypogonadism and primary hypothyroid-
ism. Iran Red Crescent Med ] 2014;16:€9481.

3. Whyte MP, Totty WG, Novack DV, Zhang X, Wenkert D,
Mumm S. Camurati-Engelmann disease: unique variant fea-
turing a novel mutation in TGFp1 encoding transforming
growth factor beta 1 and a missense change in TNFSF11
encoding RANK ligand. ] Bone Miner Res 2011;26:920-33.



. Kinoshita A, Saito T, Tomita H, Makita Y, Yoshida K,
Ghadami M, et al. Domain-specific mutations in TGFB1
result in Camurati-Engelmann disease. NatGenet 2000;26:
19-20.

. Wallace SE, Wilcox WR. Camurati-Engelmann disease. In:
Adam MP, Ardinger HH, Pagon RA, Wallace SE, Bean LJH,
Stephens K, Amemiya A, eds. GeneReviews® [Internet]. Seattle
(WA): University of Washington, Seattle, 2004,1993-2018.
Jun 25 [updated 2017 Oct 12].

. Zhang LL, Jiang WM, Li XF, Yuan J, Yan HL. Ribbing disease
(multiple diaphyseal sclerosis): a case report and literature
review. J Orthop Sci 2011;16:828-31.

. Wallace SE, Lachman RS, Mekikian PB, Bui KK, Wilco WR.
Marked phenotypic variability in progressive diaphyseal
dysplasia (Camurati-Engelmann Disease): report of a four-

10.

11.

Camurati-Engelmann disease: a case report | 233

generation pedigree, identification of a mutation in TGFB1,
and review. Am ] Med Genet 2004;129A:235-47.

. Xie P, Huang JM, Li HL, Huang XJ, Wei LG. Camurati-

Engelmann disease-a rare cause of tetany identified on
bone scintigraphy: a case report. Medicine (Baltimore) 2017;
96:e7141.

. Ayyavoo A, Derraik JG, Cutfield WS, Hofman PL. Elimination

of pain and improvement of exercise capacity in Camurati-
Engelmann disease with losartan. J Clin Endocrinol Metab
2014;99:3978-82.

Byanyima RK, Nabawesi JB. Camurati-Engelmann’s disease:
a case report. Afr Health Sci 2002;2:118-20.

Wahba Y, Abdel Ghaffar NA, Shaltout A, Elsharkawy A.
Camurati-Engelmann disease: new clinical insights in an
Egyptian case report. J OrthopSci 2017. [Epub ahead of print].



	Camurati–Engelmann disease: a case report from sub-Saharan Africa
	INTRODUCTION
	CASE REPORT
	DISCUSSION
	ACKNOWLEDGEMENTS
	FUNDING
	Conflict of Interest
	Ethical Approval
	Consent
	Guarantor
	References


