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back pain and pain in the left posterolateral part of the buttock 
and thigh. The patient appeared healthy and had no history of 
previous trauma or musculoskeletal disease. On physical exam-
ination, a slightly tender, hard, and fixed mass was palpated in 
the left PVM at the L5 level. Complete blood cell count, eryth-
rocyte sedimentation rate, and blood chemistry values includ-
ing serum calcium, phosphate, C-reactive protein, and alkaline 
phosphatase were all within normal limits. 

Lateral lumbosacral spine X-ray showed calcific density near 
the spinous process of L5 and S1 (Fig. 1A). T2-weighted sagittal 
magnetic resonance imaging (MRI) showed heterogeneous 
high signal intensity at the PVM from L5 to S2 (Fig. 1B). Axial 
MRI showed a heterogeneous high signal intensity mass in T1- 
and T2-weighted image in the left PVM, and no enhancement 
of the mass was found in the Gadolinium-enhanced T1-weight-
ed MRI (Fig. 2A, B, C). Findings on computed tomography re-
vealed an inhomogenously calcified mass, and the mass was in 
continuity with or eroding the left-sided lamina, facet joint of 
the L5, and the sacrum (Fig. 2D). 

The lack of typical imaging features required an open biopsy, 

INTRODUCTION

Myositis ossificans (MO) is a benign, non-neoplastic, and 
heterotopic bone or cartilage formation in the muscle or soft 
tissue1,4,11). Although it can occur anywhere in the body, the le-
sions are localized predominantly in the high-risk sites of inju-
ry, such as the thigh, buttock, and elbow1,4). It is rarely seen in 
the paravertebral muscle (PVM)10,11). There is a certain role of 
trauma because 75% of cases are associated with it, thus, non-
traumatic MO is rare11). To date, only a few cases of non-trau-
matic MO in the lumbosacral PVM have been reported. Some-
times, it is difficult to distinguish MO from soft tissue and bone 
malignancy by radiologic studies, and a biopsy is necessary to 
confirm the diagnosis4,11,12).

Herein, we present a case of non-traumatic MO in the lum-
bosacral PVM in a 42-year-old healthy male. 

CASE REPORT

A 42-year-old man presented with a 4-month history of low 

•	Received	:	September	14,	2012		•	Revised	:	January	27,	2013		•	Accepted	:	May	13,	2013
•	Address	for	reprints	:	Keun-Tae	Cho,	M.D.
	 Department	of	Neurosurgery,	Dongguk	University	Ilsan	Hospital,	27	Dongguk-ro,	Ilsandong-gu,	Goyang	410-773,	Korea.
	 Tel	:	+82-31-961-7322,		Fax	:	+82-31-961-7327,		E-mail	:	ktcho21@naver.com
•	This	is	an	Open	Access	article	distributed	under	the	terms	of	the	Creative	Commons	Attribution	Non-Commercial	License	(http://creativecommons.org/licenses/by-nc/3.0)			
	 which	permits	unrestricted	non-commercial	use,	distribution,	and	reproduction	in	any	medium,	provided	the	original	work	is	properly	cited.

J Korean Neurosurg Soc 53 : 305-308,	2013

http://dx.doi.org/10.3340/jkns.2013.53.5.305

Copyright © 2013 The Korean Neurosurgical Society  

Print ISSN 2005-3711  On-line ISSN 1598-7876www.jkns.or.kr

Non-Traumatic Myositis Ossificans  
in the Lumbosacral Paravertebral Muscle

DaeYoung Jung, M.D.,1 Keun-Tae Cho, M.D.,1 Ji Hyeon Roh, M.D.2

Departments of Neurosurgery,1 Pathology,2 Ilsan Hospital, Dongguk University, Goyang, Korea

Myositis	ossificans	(MO)	is	a	benign	condition	of	non-neoplastic	heterotopic	bone	formation	in	the	muscle	or	soft	tissue.	Trauma	plays	a	role	in	the	
development	of	MO,	thus,	non-traumatic	MO	is	very	rare.	Although	MO	may	occur	anywhere	in	the	body,	it	is	rarely	seen	in	the	lumbosacral	para-
vertebral	muscle	(PVM).	Herein,	we	report	a	case	of	non-traumatic	MO	in	the	lumbosacral	PVM.	A	42-year-old	man	with	no	history	of	trauma	was	
referred	to	our	hospital	for	pain	in	the	low	back,	left	buttock,	and	left	thigh.	On	physical	examination,	a	slightly	tender,	hard,	and	fixed	mass	was	pal-
pated	in	the	left	lumbosacral	PVM.	Computed	tomography	showed	a	calcified	mass	within	the	left	lumbosacral	PVM.	Magnetic	resonance	imaging	
(MRI)	showed	heterogeneous	high	signal	intensity	in	T1-	and	T2-weighted	image,	and	no	enhancement	of	the	mass	was	found	in	the	postcontrast	
T1-weighted	MRI.	The	lack	of	typical	imaging	features	required	an	open	biopsy,	and	MO	was	confirmed.	MO	should	be	considered	in	the	differential	
diagnosis	when	the	imaging	findings	show	a	mass	involving	PVM.	When	it	is	difficult	to	distinguish	MO	from	soft	tissue	or	bone	malignancy	by	radi-
ology,	it	is	necessary	to	perform	a	biopsy	to	confirm	the	diagnosis.

Key Words :	Myositis	ossificans	·	Lumbosacral	spine	·	Paravertebral	muscle.

Case Report



306

J Korean Neurosurg Soc 53 | May 2013

muscle because 60-75% of patients describe a clear history of 
trauma1,3,4,8,10). However, trauma is not the only causative factor 
and the specific pathophysiological factors underlying the de-
velopment of MO are not well-known at the present1,10). In cas-
es with an apparent history of traumatic injury, it can be as-
sumed that the process commences with tissue necrosis or 
hemorrhage followed by exuberant reparative fibroblastic and 
vascular proliferation with eventual ossification8). Several theo-
ries exist about the mechanism of MO. MO is a step in an orga-
nizing hematoma’s development and it is caused by osteoblasts 
that have escaped from periosteum and migrated into soft tis-
sue4). Mechanical injury can cause the osteoblast-containing 
periosteum to be pushed into muscle and thereby result in ecto-
pic calcification in a muscle4). Another possible source of prov-
ocation includes organic diseases such as poliomyelitis, tabes, 
syringomyelia, paraplegia, tetanus and hemophilia1,4,10). In these 
entities, MO can always appear after trauma caused by passive 
movements9). In a small number of cases, the etiology includes 
burns, infections, and even drug abuse4,10). 

Although it is rare, MO may arise spontaneously without an-
tecedent trauma6,8,10-12). In non-traumatic MO, repetitive small 
mechanical injuries, ischemia, or inflammation have been im-
plicated as possible causes of MO3,8). The present case seems to 
belong to the non-traumatic MO. In the present case, the pa-
tient did not recall any history of trauma, had no history of the 
physiotherapy, injection therapy, or acupuncture for his pain, 
and none of the above-mentioned predisposing factors or dis-
eases were identified. However, the possibility cannot be ex-
cluded that a minor trauma has been overlooked or forgotten 
by the patient. 

Myositis ossificans affecting the PVM is very rare except for 
fibrodysplasia ossificans progressiva (FOP)1,2,7,11). FOP is an au-
tosomal dominant disorder with an average age of onset at 5 
years; the onset range is from birth to 25 years7). FOP may pres-

which showed no evidence of malignancy and confirmed MO 
(Fig. 3). The patient was followed up for 6 months after the bi-
opsy and the patient’s pain had been reduced gradually. Howev-
er, a follow-up image could not be obtained, because of the pa-
tient’s refusal due to financial difficulties.

DISCUSSION

Myositis ossificans is a localized, self-limiting ossifying pro-
cess that follows mechanical trauma3). The cause of MO is 
thought to be posttraumatic inflammatory changes in skeletal 

Fig. 2. Axial magnetic resonance imaging and computed tomography of 
the lumbosacral spine. A and B : T2- (A) and T1-weighted axial magnetic 
(B) resonance imaging shows a heterogeneous high signal intensity 
mass in the left paravetebral muscle. Neither edema nor low signal in-
tensity in the surrounding tissue are found. C : T1-weghted postcontrast 
magnetic resonance imaging shows no enhancement of the mass. D : 
Computed tomography reveals an inhomogenously calcified mass, and 
the periphery of the mass is more calcified. The mass is in continuity 
with the left-side lamina, facet joint of the L5, and the sacrum.

Fig. 1. Lateral X-ray and T2-weighted sagittal magnetic resonance im-
aging of the lumbosacral spine. A : Lateral lumbosacral spine X-ray 
shows calcific density near the spinous process of L5 and S1 (white ar-
rows). B : T2-weighted sagittal magnetic resonance imaging shows het-
erogeneous high signal intensity at the paravetebral muscle from L5 to 
S2. 
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Fig. 3. Histopathologic study. Pathologic specimen shows osteocartilag-
enous tissue in the fibrous tissue and no malignant cell is found. A tran-
sition from immature woven bone (black arrows) to mature lamellar 
bone (white arrows) is present and normal osteocytes (arrow heads) are 
seen (Hematoxylin & Eosin stain, ×400).
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cause spontaneous regression can occur, most investigators are 
against surgical excision11). Conservative management with 
clinical and radiological follow-up may be sufficient when the 
lesion is typical9). Surgery is advised if the origin or insertion of 
muscle or tendon is involved, function is impaired, or the mass 
is unusually large or painful2,9,12). It is advisable to remove the le-
sion when it is mature2). Radiation therapy can be used to re-
duce the size and accelerate the maturation of the lesion2). In 
the present case, no surgery or radiation therapy was advised as 
the patient was not experiencing severe pain without neurolog-
ical deficit nor was he experiencing functional impairment. 
However, the patient did not recall any history of trauma, the 
mass was located in an unusual location for MO, and the mass 
was in continuity with or eroding the underlying bone. There-
fore, our clinical diagnosis was uncertain, and this led us to 
confirmation with a biopsy.

CONCLUSION

The occurrence of non-traumatic MO in the lumbosacral 
PVM is very rare. However, MO should be considered in the 
differential diagnosis when the imaging findings show a mass 
involving the PVM. When it is difficult to distinguish MO from 
soft tissue or bone malignancy by radiographic studies, it is nec-
essary to perform a biopsy in order to confirm the diagnosis.
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ent its first symptom as a firm paravertebral swelling with a red-
dened overlying skin with no history of trauma11). It is a pro-
gressive disease, and malformed big toes or thumbs are 
common anomalies that appear with FOP7,11). In the present 
case, the patient was in his 40s, did not have any congenital 
anomalies, and had no family history of musculoskeletal dis-
ease, which lowered the possibility of FOP. As far as we know, 
only a few cases of MO involving the PVM have been reported, 
irrespective of the traumatic or non-traumatic cause1,2,6,10-12). 
MO affecting the lumbar PVM is rarer than that of the cervical 
PVM. However, the cause is uncertain, and we could not find 
any reports or hypotheses about this point in the literature.   

Histologically, bone maturation occurs from the periphery to 
the center, and this zonal phenomenon of peripheral maturation 
is the most important diagnostic feature of MO6,8-10,12). In the 
central area, there are streams of cells producing collagen, in the 
intermediate area, there is an osteoblastic production of imma-
ture bone, and in the periphereal zone, the woven bone changes 
in mature lamellar bone12). Shortly after injury, a painful, tender, 
soft tissue mass becomes apparent, which may be associated 
with periosteal reaction in 7-10 days1). Flocculent dense lesions 
signifying the onset of ossification arise in the mass from 11 
days to 6 weeks1,4,10). At 6-8 weeks, a lacy pattern of new bone 
with a sharp peripheral cortex is formed9). From 10 weeks to 6 
months, the central zone may enlarge and produce the appear-
ance of an “egg shell” at the end stage of maturation1,9). Full ma-
turity is completed in 5-6 months, and then the mass usually 
begins to shrink1,4,9). After 1-2 years, most lesions regress and 
may even disappear1,4).

The appearance of MO on MRI is variable and depends on the 
maturity and the variation of the histological pattern within the 
lesion9,10). In the early stages, T2-weighted images may show an 
inhomogenous focal mass with high central signal intensity9,10). 
As the lesion matures and the peripheral ossification becomes 
denser, the images show a hyperintense center surrounded by a 
hypointense rim corresponding to peripheral ossification5,9,10). 
Chronic lesions are well-defined inhomogeneous masses with a 
signal intensity approximating that of fat, which may come 
from fatty marrow, on both T2- and T1-weighted images with-
out associated edema, which was consistent with the present 
case5,9). However, in the present case, the lesion was in continu-
ity with or eroding the adjacent left lamina, facet of L5, and the 
sacrum. Initially, a bone tumor arising from the lamina was 
suspected. It is the pathognomonic radiologic feature of trau-
matic MO that the lesion is not in continuity with the underly-
ing bone2). This is important in distinguishing MO from osteo-
sarcoma, osteochondroma, or osteobalstoma1,2). However, cases 
of traumatic MO that is in continuity with the adjacent cervical 
or lumbar vertebral body have been reported on as well1,4). In 
non-traumatic MO, the pathognomonic radiologic features 
have not been reported. However, the lesion was not in conti-
nuity with the adjacent bone in a few of the reported cases10,12).     

Myositis ossificans is usually a self-limiting condition9). Be-
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