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INTRODUCTION: Myositis ossificans of the deltoid muscle is extremely rare. We present a case with unique
presentation and MRI findings.

CASE REPORT: A 21-year-old female presented with a 3-month history of a swelling in lateral aspect of
the right arm. There was no history of trauma, injection, or surgery to the area. Examination showed a
3 x 3 cm firm mass in the deltoid muscle. MRI findings were suggestive of myxoma. Surgical excision was
done and histopathology showed the classic features of myositis ossificans. There was no recurrence at
Myositis ossificans the final follow-up 7 months later.

Deltoid muscle DISCUSSION: Myositis ossificans of the deltoid muscle is very rare with only 6 cases previously reported
MRI in the literature. Our case is unique in presentation because it is the first case reported with no history
of trauma, Injection, sickness or surgery in the area. We also review the literature for MRI features of
Myositis ossificans and show that our case has a unique pattern.

CONCLUSION: We report on a rare case of Myositis ossificans of the deltoid muscle and review of the
literature for similar cases and MRI features of Myositis ossificans. We show that our case was unique

Keywords:

both in presentation and MRI finding.
© 2020 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

There are two main clinical entities of heterotopic ossification.
The first entity is relatively common and presents as peri-articular
heterotopic ossification with concurrent severe joint stiffness. This
is particularly common at the elbows of burn patients [1], and at the
hip following total hip arthroplasty [2]. The second entity is known
as myositis ossificans. It is much less common than the first entity
and presents with a well-defined mass within the muscle. This is
most frequently encountered in the thigh muscles of active ath-
letes (following intramuscular hematoma formation) and usually
resolves with rest and non-steroid anti-inflammatory medications
[3]. Myositis ossificans of other muscles are rare and tend to per-
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sistent and hence, the mass frequently requires surgical excision
[4].

Peri-articular heterotopic ossification of the shoulder may be
seen following shoulders surgery [ 5]. This peri-articular ossification
may also be associated with a sheet of ossification within the prox-
imal deltoid muscle or fascia [6]. In contrast, myositis ossificans
presenting as well-defined mass within the deltoid is extremely
rare and is frequently confused with intramuscular tumors includ-
ing sarcoma.

We present a case of myositis ossificans of the deltoid and
review the literature on this rare entity. Our case is unique both in
presentation and findings on Magnetic Resonance Imaging (MRI).
The work has been reported in line with the SCARE criteria [7].

2. Case report

A 21-year-old female presented with a 3-month history of a
swelling in lateral aspect of the right arm. There was no history
of trauma, sickness, surgery, or injection to the area. The patient
was not married and had no history of pregnancy or vaccina-

2210-2612/© 2020 The Author(s). Published by Elsevier Ltd on behalf of [JS Publishing Group Ltd. This is an open access article under the CCBY license (http://creativecommons.

org/licenses/by/4.0/).
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Fig. 1. A: the site of the mass in the deltoid muscle. B: plain X-ray showing the calcified mass. C: T1 MRI image showing a hypointense lesion. D: T2 MRI image showing the
mass with high intensity and internal heterogenous enhancement. E: The excised calcified mass.
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Fig. 2. A. Low power view of the hematoxylin and eosin-stained section showing ossification within muscle with the characteristic zonation phenomenon. B. High power
view showing the central portion of myositis ossificans is comprised of bland fibroblastic proliferation. C. High power view showing that towards the periphery, there is
formation of mature lamellar bone. Notice the skeletal muscle fibers exterior to the lesion (asterisk).

tions in the right arm. The swelling has been slowly increasing
in size and was only associated with mild pain when she sleeps
on her right side. Examination showed a well-defined 3 x 3cm
firm slightly tender mass. The mass was attached to the deltoid
muscle. The skin was freely mobile over the mass. The overlying
skin showed no erythema (Fig. 1A). There was no lymphadenopa-
thy and the range of motion of the shoulder was normal. Routine
blood tests showed no abnormalities. A plain x-ray showed a well-
defined mass adjacent to the humerus with a calcified margin
and spotting calcification within the mass (Fig. 1B). MRI showed
a well-defined mass within the lower part of the deltoid mus-
cle. It appeared of low-signal intensity on T1 W images (Fig. 1C)

and of heterogeneous high-signal intensity on T2 images (Fig. 1D).
Although myositis ossificans was considered in the differential
diagnosis, the radiology report suggested that the MRI findings
could represent myxoma or myxoid sarcoma. Complete surgical
excision was done under general anesthesia (Fig. 1E). The mass
was found to be well encapsulated within the lower part of the
lateral deltoid muscle near the muscle insertion. There was no
attachment to the humerus. Histopathology (Fig. 2) showed the
classic picture of myositis ossificans with zonation phenomena: A
central blend of fibroblastic proliferation; and towards the periph-
ery, there was formation of osteoid and mature lamellar bone.
The post-operative course was uneventful. The patient was last
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Table 1
Cases of myositis ossificans presenting as a mass within the deltoid muscle.
Author, year of Age and sex History of trauma exercise, Tenderness of the mass/Shoulder MRI findings Management/outcome
publication or sickness movements
[reference
number]
Wilkes, 1976 [8] 3 years, male Acute febrile illness Non-tender, normal shoulder movements Not done Excision. No recurrence
Schmidt et al, 2001 20 years male Nailing of the humerus Non tender, deltoid mass with Not done Excision with
9] peri-articular shoulder heterotopic post-operative
ossification and significant limitation of radiotherapy to the
shoulder movements. shoulder. No
recurrence with regain
of normal shoulder
movements.
Kir and Ozdemir,
2011 [10]
Patient #1 20 years, male Military Training Slightly tender, mild limitation of shoulder Not done Refused surgery with
movements loss of follow-up
Patient #2 20 years, male Military Training Slightly tender, mild limitation of shoulder Not done Excision. No recurrence
movements with regain of shoulder
movement
Patient #3 20 years, male Military Training Slightly tender, mild limitation of shoulder Not done Excision. No recurrence

Schultzel et al, 40 years, male

Weight lifting with

movements

Bilateral deltoid non- tender masses,
normal shoulder movement

Isointense to
fat signal

with regain of shoulder
movement
Excision. No recurrence

2014 [11] frequent injections of
anabolic steroids into both
deltoids

Current Case 21 years, No

female

Slightly tender, normal shoulder
movement

Unique pattern Excision. No recurrence

(Table 2)

seen 7 months after surgery and there was no evidence of recur-
rence.

3. Discussion

Our case of myositis ossificans of the deltoid muscle is rare.
Furthermore, it is unique both in presentation and in MRI findings.

We reviewed all previously reported cases of myositis ossifi-
cans presenting as a mass within the deltoid muscle [8-11]; and
these cases are summarized in Table 1. There was a total of 6 cases.
One child developed the mass following an acute febrile illness;
and history of arm injections (for his illness) was not specified. The
remaining five cases were seen in adults with a history of trauma
to the area. The site of trauma coincided with the site of the mass
within the deltoid. For example, all three cases reported by Kir and
Ozdemir [10] developed myositis ossificans of the deltoid just lat-
eral to the delto-pectoral groove. All three patients were soldiers
with a history of heavy military training using riffles put against
the delto-pectoral groove. Similarly, the case reported by Schultzel
et al. [11] had bilateral deltoid masses at the site of frequent bilat-
eral injections of the anabolic steroids. Our case was unique, being
the only case with a negative history of trauma, exercise, surgery
or sickness. Hence, our case falls into the very rare category of
“idiopathic” myositis ossificans [4].

The rarity of idiopathic myositis ossificans of muscle may lead to
confusion regarding the differential diagnosis. Schultzel et al. [11]
reviewed the literature and stated that in the acute stage of myositis
ossificans (during the first month of the disease, when ossifications
are immature), periosteal osteosarcoma and synovial sarcoma must
be ruled out. In the chronic stage (after 2 months, when ossifica-
tions are well established), the mature lesion of myositis ossificans
may show radiological characteristics similar to other sarcomas and
ossifying skeletal muscle metastases [12].

The MRI imaging of the various stages of maturation of myositis
ossificans is well described in the literature [13]; and these radio-
logical features are summarized in Table 2. Our case presented in
the chronic stage. MRI findings in our case was unique (Table 2).
The radiological pattern in our case mimicked the features of intra-

Table 2
MRI imaging features of Myositis ossificans.

Stage of disease Intensity of the mass on MRI

T1 images
Intermediate signal

T2 images

Acute Stage (First High signal
month)

Subacute stage

(1-2 months)

Low signal intensity at the
margin of the mass with a
high signal intensity in the
center of the mass

Very high signal

Chronic stage (over

2 months)
Pattern | Isointense to fat signal Isointense to fat signal
Pattern II Intermediate signal Slightly increased

signal

High signal with
internal heterogeneous
enhancement

Pattern III (seen in
our case)

Low signal

muscular myxoma/myxo-sarcoma [14]. The definitive diagnosis in
these cases is based on the histological features of myositis ossifi-
cans showing the characteristic zonation phenomenon (see Fig. 2).

4. Conclusion
We report on a rare case of myositis ossificans of the deltoid
muscle and review the literature for similar cases and MRI features

of myositis ossificans. We show that our case was unique both in
presentation and MRI findings.

Funding

None.

Ethical approval

The study was approved by the research committee, National
Hospital (Care), Riyadh, Saudi Arabia.



CASE REPORT — OPEN ACCESS

M.M. Al-Qattan et al. / International Journal of Surgery Case Reports 68 (2020) 162-165 165

Consent

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by Editor-in-chief of
this Journal on request.
Author contribution

All authors contributed significantly and in agreement with the
content of the manuscript. All authors participated in data collec-
tion and in writing of the manuscript.
Registration of research studies

Not relevant here.
Guarantor

M M Al-Qattan.
Provenance and peer review

Not commissioned, externally peer-reviewed.
Declaration of Competing Interest

None.

References

[1] C.R. Thorpe, S. Ucer Ozgurel, L.C. Simko, R. Goldstein, G.G. Grant, C. Pagani,
et al., Investigation into possible association of oxandrolone and heterotopic

Open Access

ossification following burn injury, J. Burn Care Res. 40 (4) (2019) 398-
405.

[2] M. Joice, G.I. Vasileiadis, D.F. Amanatullah, Non-steroidal anti-inflammatory
drugs for heterotopic ossification prophylaxis after total hip arthroplasty: a
systematic review and meta-analysis, Bone Joint J. 100-B (7) (2018)

915-922.

[3] Z. Devilbiss, M. Hess, G.W.K. Ho, Myositis ossificans in sport: a review, Curr.
Sports Med. Rep. 17 (September (9)) (2018) 290-295.

[4] M. Arafah, M.M. Al-Qattan, Idiopathic aggressive myositis ossificans of the
hand infiltrating the flexor sheath/checkrein ligament, obliterating the
common digital artery, and attenuating the digital nerve: a case report, Int. J.
Surg. Case Rep. 53 (2018) 424-428.

[5] J. Kircher, V. Martinek, W. Mittelmeier, Heterotopic ossification after
minimally invasive rotator cuff repair, Arthroscopy 23 (12) (2007) 1359, e1-3.

[6] B.S. Sanders, R.B. Wilcox 3rd, L.D. Higgins, Heterotopic ossification of the
deltoid muscle after arthroscopic rotator cuff repair, Am. J. Orthop. (Belle
Mead NJ) 39 (7) (2010) E67-71.

[7] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A. Fowler, D.P. Orgill, For the
SCARE Group, The SCARE 2018 statement: updating consensus surgical CAse
REport (SCARE) guidelines, Int. J. Surg. 60 (2018) 132-136.

[8] L.L. Wilkes, Myositis ossificans traumatica in a young child: a case report, Clin.
Orthop. Relat. Res. 118 (1976) 151-152.

[9] A.H. Schmidt, D.C. Templeman, C.M. Grabowski, Antegrade intramedullary
nailing of the humerus complicated by heterotopic ossification of the deltoid:
a case report, J. Orthop. Trauma 15 (January (1)) (2001) 69-73.

[10] M.C.Kir, M.T. Ozdemir, Myositis ossificans around shoulder following military
training programme, Indian J. Orthop. 45 (6) (2011) 573-575.

[11] M.M. Schultzel, M.H. Johnson, H.G. Rosenthal, Bilateral deltoid myositis
ossificans in a weightlifter using anabolic steroids, Orthopedics 37 (2014)
e844-7, http://dx.doi.org/10.3928/01477447-20140825-92.

[12] D.M. Geukens, B.C. Vande Berg, ]. Malghem, P. De Nayer, C. Galant, F.E.
Lecouvet, Ossifying muscle metastases from an esophageal adenocarcinoma
mimicking myositis ossificans, AJR Am. J. Roentgenol. 176 (5) (2001)
1165-1166.

[13] A.A. De Smet, M.A. Norris, D.R. Fisher, Magnetic resonance imaging of myositis
ossificans: analysis of seven cases, Skeletal Radiol. 21 (8) (1992) 503-507.

[14] L.W. Bancroft, M.]. Kransdorf, D.M. Menke, M.I. O’Connor, W.C. Foster,
Intramuscular myxoma: characteristic MR imaging features, AJR Am. J.
Roentgenol. 178 (5) (2002) 1255-1259.

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0050
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
dx.doi.org/10.3928/01477447-20140825-92
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0060
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0065
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://refhub.elsevier.com/S2210-2612(20)30117-6/sbref0070
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Idiopathic myositis ossificans of the deltoid muscle: A case report with unique presentation and MRI findings
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	Declaration of Competing Interest

	References

