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CASE REPORT

Ossified intramuscular hematoma 
of the paraspinal muscles: a case report
Rebecca Zelmanovich1, Brandon Lucke‑Wold2*    and Mohammed Elghareeb2 

Abstract 

Background  Ossified intramuscular hematomas (OIH) are an exceptionally rare condition that may be mistaken 
for alternative calcified intramuscular pathologies, such as myositis ossificans. Exceedingly few cases of OIHs have 
been reported to date, with no cases yet to be reported in the paraspinal muscles.

Case presentation  Here, we report on a patient who presented with a chronic back pain and swelling in the set‑
ting of trauma 15 years prior. Radiographic workup revealed a calcified mass in the erector spinae muscles. The 
lesion was surgically excised, and histologic examination confirmed the presence of an OIH. The patient did well 
postoperatively.

Conclusion  An OIH is a poorly understood pathology. Although benign, these lesions can cause significant morbid‑
ity, and surgical excision is a reasonable and safe treatment option. OIHs may be distinguished from related calcified 
intramuscular pathologies based on key clinical features and distinct histopathology. Clinically, they are characterized 
by a history of remote trauma and, on histopathology, by compact, mature bone in the setting of an old, organizing 
hematoma. Despite this, similarities with other calcified intramuscular pathologies persist, and further study is war‑
ranted to better understand and classify these lesions.
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Background
An ossified intramuscular hematoma (OIH) is a rare con-
dition. It is exceedingly rare in the paraspinal muscles 
with no reported cases to date. Such lesions can likely be 
traced back to an intramuscular bleed emanating from 
local vasculature [1, 2]. In general, intramuscular hema-
tomas can be either traumatic or spontaneous in nature 
[3]. Spontaneous intramuscular bleeds are usually symp-
tomatic on presentation and can be life-threatening if not 
properly managed. Alternatively, traumatic intramus-
cular hematomas are associated with an inciting injury, 

may or may not become symptomatic, and are most often 
managed conservatively [2, 3]. Importantly, traumatic 
muscular hematomas are largely considered benign and 
are expected to self-resolve with time [1]. However, if the 
hematoma does not spontaneously resorb, downstream 
complications can arise [3]. One possible complication 
may be calcification or ossification of the remaining 
blood clot.

The pathophysiology of an ossified or calcified intra-
muscular hematoma remains poorly understood [4]. 
Ossification of hematomas outside of the musculature is 
relatively more well-studied. Specifically, studies of ossi-
fied chronic subdural hematomas may provide patho-
physiologic insights [5]. Here, it is reported that when 
evacuation is not pursued and there is no spontaneous 
resorption, formation of microscopic calcium deposits 
within the membranes of the subdural hematoma along-
side hyalinization of the connective tissues can occur [5]. 
This can progress to more significant calcification and 
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ultimately ossification in some cases. Ossification would 
be the terminal stage of the calcification process [5, 6]. 
In general, bone formation occurs by both endochondral 
and intramembranous processes. Of interest, in endo-
chondral bone formation there is formation of hyaline 
cartilage which is gradually calcified and replaced with 
ossified lamellar bone through extensive remodeling pro-
cesses [7]. Given histologic evidence of hyalinization, cal-
cification and ossification in calcified chronic hematomas 
to date, we propose that bone formation in an OIH could 
occur through this process [4, 6, 8].

Clinically, ossified or calcified intramuscular hemato-
mas present as deep-seated masses that enlarge at vari-
able rates and may be discovered as many as 30  years 
following the initial injury [4, 8]. If the lesion is small, it 
may be clinically insignificant. However, if large, these 
lesions can impose significant morbidity. For example, 
they can cause notable mass effect leading to exceptional 
pain, mechanical limitations, and impaired quality of 
life [8]. Further, depending on location, neurovascular 
impingement can occur, leading to neuromuscular defi-
cits [4].

The work-up for these lesions spans 3 dimensions—
clinical, radiologic and histologic. One should begin 
with a careful history with a particular focus on a his-
tory of prior trauma. Physical examination is essential 
and should be completed to evaluate for any subtle or 
salient signs of neurologic deficits or mechanical limita-
tions. Palpation at the site of pain will often reveal focal 
swelling and a mass-like lesion [8]. Following a thor-
ough history and physical, imaging is essential to better 
characterize the mass and is a critical step to narrow the 
differential. This should be completed with a plain radio-
graph followed by CT or MRI. CT may be considered the 
gold-standard as it is able to best characterize the calci-
fications [9]. However, it is important to note that MRI 
may be essential to best evaluate for the possibility of a 
soft tissue malignancy. Finally, if the lesion is resected, 
histopathologic examination should be pursued to obtain 
a definitive diagnosis.

When evaluating an intramuscular calcification, it is 
important to maintain a broad differential. In particu-
lar, OIH may be mistaken for alternative calcified intra-
muscular pathologies. For example, without histologic 
examination, it is reported that an ossified hematoma 
may be incorrectly diagnosed as myositis ossificans (MO) 
[4]. MO is a form of heterotopic ossification that occurs 
exclusively within the muscle. It is reported to be a reac-
tive process of aberrant bone formation following trauma 
and most commonly occurs in large muscle groups of 
the extremities [10]. Furthermore, benign intramuscu-
lar calcifications can also closely resemble soft tissue 
sarcomas and care must be taken to rule such out [11]. 

For example, soft tissue neoplasms such as osteosarcoma 
and synovial sarcoma often contain calcifications and 
may mimic a calcified hematoma on imaging, as well as 
in clinical presentation. Ultimately, a thorough workup is 
essential to best differentiate these lesions.

Here, we report on a unique case of an ossified intra-
muscular hematoma in the erector spinae muscles that 
was discovered in a patient who presented with chronic 
back pain and a history of remote trauma. We present 
a review of the literature on this topic and highlight key 
findings that may help to differentiate these lesions from 
similar pathologies reported in the literature. Finally, we 
will also identify areas of future study to aid in advancing 
our understanding of ossified intramuscular hematomas.

Case presentation
A 29-year-old female presented with chronic back pain 
and swelling and a history of back trauma 15 years prior. 
On examination, there was an increase in pain with flex-
ion. Laboratory workup was unremarkable. MRI followed 
by CT imaging demonstrated an ossified lesion within 
the erector spinae muscle on the left side, spanning from 
the level of T12 to L2 (Figs. 1, 2). Due to functional limi-
tation and pain, surgical excision was planned. Intraop-
eratively, the lesion was accessed through a paramedian 
skin incision centered over the mass, and we were able to 
excise the lesion en bloc, as a single mass (Fig. 3). Gross 
examination revealed a nodular yellowish and stony hard 
mass 9.5 × 4 × 3 cm, with a side groove that was 4 cm long 
and 1 cm in width. Histopathologic examination revealed 
compact bony tissue with irregular cement lines consist-
ent with an ossified, old organizing hematoma (Fig.  4). 
There were no postoperative complications, and the 
patient recovered well. Follow-up CT revealed complete 
excision of the mass with clean surgical cavity (Fig. 5).

Discussion
Here, we present a case of an OIH within the erector spi-
nae muscles of the thoracolumbar region, confirmed with 
pathologic examination. To our knowledge, this is the 
first report of an ossified intramuscular hematoma in the 
paraspinal muscles. Calcified intramuscular hematomas 
in muscles groups of the extremities have been reported 
in the literature, although rarely—limited to one case 
report and one case series [4, 8]. In 2015, Ladermann and 
colleagues reported on a case of a calcified intramuscular 
hematoma in the supraspinatus muscle [4]. This patient 
presented with symptomatic progression following a 
remote history of trauma to the shoulder 30 years prior. 
Similar to our case, CT demonstrated a well-delimited 
calcification. Grossly, a well-circumscribed ovoid mass 
was identified, and histologic examination revealed 
highly hyalinized collagenous stroma with peripheral 
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Fig. 1  Preoperative MRI in a sagittal and b axial view demonstrating hypointense mass

Fig. 2  Preoperative CT demonstrating hyperdense mass spanning from the level of T12 to L2
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dystrophic calcification, as well as evidence of mature 
lamellar bone formation.

Prior to this report, the only additional reports of cal-
cified intramuscular hematomas are limited to a case 
series published in 1997 [8]. Here, four cases of what 
were termed “ancient hematomas” presented in the ten-
sor fascia lata muscle of the thigh. All lesions presented 
clinically as deep-seated variably enlarging masses that 
developed over the course of 6 to 12 weeks and anywhere 
from 18 months to 20 years after initial traumatic insult. 
Gross examination revealed masses with ovoid or fusi-
form morphology. Each contained a dense fibrous pseu-
docapsule and, in one case, a calcified rim. Inner cavities 

consisted of a soft, cystic center with necrotic debris and 
blood clots. On histology, the peripheral rim contained 
hyalinized fibrous tissues with areas of dystrophic calci-
fication and a center of reactive fibro- and myofibroblas-
tic proliferation and hemorrhage. Of note, the lesions in 
this series did not appear to be as heavily calcified as our 
case or of that discussed prior. This may be secondary 
to earlier intervention due to the location of the lesions 
or, alternatively, these lesions may be of separate pathol-
ogy. Nonetheless, altogether, a total of five prior cases 
suggestive of calcified or ossified intramuscular hemato-
mas have been reported in the literature. Although these 
cases each presented with varying degrees of calcification 
and ossification, they maintain important similarities. 
Specifically, they are all similar in clinical presentation, 
morphology and with evidence of calcification and an 
old, organizing hematoma on histopathology.

It is important to emphasize that these lesions main-
tain some resemblance to additional calcified intramus-
cular pathologies reported in the literature. For example, 
Mentzel and colleagues reported that their histopatho-
logic findings were similar, if not identical, to what had 
been reported in cases of calcific myonecrosis [8]. Cal-
cific myonecrosis is a benign soft tissue lesions that most 
often occurs in muscular compartments of the lower 
limb. It is associated with a remote history of compart-
ment syndrome and is characterized by an intramuscular 
necrotic, hemorrhagic calcified mass on histopathology 
[8, 11, 12]. However, calcific myonecrosis has a distinct 
clinical history of compartment syndrome, as well as 
unique radiographic features [11]. Furthermore, the 

Fig. 3  Intraoperative images demonstrating a planning of incisions 
and b gross specimen

Fig. 4  histopathology examination a–f demonstrating compact bony tissue with irregular cement lines, consistent with an ossified, old organizing 
hematoma
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presence of compact, mature bone would not be seen in 
the setting of calcific myonecrosis. Thus, we feel it to be a 
less likely diagnosis in our case.

Further, as previously mentioned, an OIH can be mis-
taken for MO [4]. MO is a more commonly reported 
condition that likewise presents similarly to a calcified 
or ossified intramuscular hematoma [10]. In fact, many 
have proposed that an organizing hematoma may be a 
step in the formation of MO [4, 10, 13, 14]. The increased 
incidence of MO in those with bleeding disorders fur-
ther supports this hypothesis [14, 15]. Clinically, MO and 
OIHs are associated with a history of trauma and present 
with symptomatic progression following enlargement 
of a deep-seated soft tissue mass. On plain radiograph 
and CT, they present as a calcified lesion with varying 
degrees of calcification or mature lamellar bone forma-
tion, depending on stage of development [11]. However, 
key differences are apparent which support the idea of 
two separate pathologies. Foremost, the natural history 
of these pathologies is distinct. In our case and those of 
calcified intramuscular hematomas reported previously, 
lesions developed on a scale of years to decades following 
traumatic insult. On the other hand, MO develops within 
weeks to months following injury and, unlike calcified 
intramuscular hematomas, will exhibit spontaneous res-
olution if not resected. Furthermore, the histology of MO 

classically demonstrates a “zonal phenomena” [10]. This 
is characterized by peripheral bone maturation and inner 
zones of immature osteoid or cellular focus. These zones 
are notably absent in calcified intramuscular hematomas. 
Nonetheless, due to limited literature and unclear patho-
physiology, we cannot exclude the possibility of a rela-
tionship between an OIH and formation of MO.

In regard to treatment, there are no formal recommen-
dations. However, similar to MO, it can be assumed that 
either conservative or surgical management is appropri-
ate depending on clinical context [10]. For lesions that are 
small, asymptomatic and without functional impairment, 
conservative therapy with surveillance may be sufficient. 
However, lesions that are sufficiently large and painful, or 
with evidence of functional limitation or neurovascular 
impingement, should be considered for surgical resec-
tion. Importantly, if surgical intervention is pursued, 
gross total resection is recommended as recurrence has 
been reported in one case with subtotal excision. [8]

Looking to the future, additional work is needed to 
characterize these lesions in order to better understand 
their natural history, histologic and radiologic features, 
and pathophysiology. Foremost, all calcified and ossified 
intramuscular hematomas reported thus far have been 
excised due to symptomatic progression, and we have 
been unable to determine natural history—for example, 
whether these lesions have the capacity to self-resolve 
without intervention. Surveillance of more benign lesions 
that would have been confirmed with biopsy will be key 
to elucidating natural progression. Further, among cases 
reported, there remains variation in radiographic and 
histologic findings alongside apparent similarities with 
alternative pathologies—for example, calcific myonecro-
sis and MO. As a result, a more broad, unifying condition 
is possible, and further reports of OIH will be needed to 
better classify these similar pathologies. Finally, the pro-
cess of calcification and subsequent ossification in the 
setting of an intramuscular hematoma remains poorly 
understood. With reports of additional cases, continued 
histopathologic study may contribute to our understand-
ing of the ossification process.

Conclusion
The occurrence of an OIH is rare in the literature, and 
here we report the first case of an OIH within the par-
aspinal muscles, specifically the left erector spinae 
muscles of the thoracolumbar region. The patient was 
symptomatic due to location and size of the lesion and 
successfully treated with resection of the mass. She did 
well postoperatively without complications.

There are few prior reports of calcified intramuscu-
lar hematomas, limited to one case report and one case 
series. The clinical, radiographic, and histopathologic 

Fig. 5  Postoperative CT demonstrating gross total resection 
of the mass
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findings among these lesions maintain important features 
in common. For example, a history of remote trauma, a 
calcified mass on radiographic workup, and evidence of 
an old, organizing hematoma with calcification or ossi-
fication on histopathology. However, commonalities 
between these cases and alternative calcified intramuscu-
lar pathologies reported in the literature persist, and fur-
ther study may be needed to definitively classify calcified 
intramuscular pathologies.
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MO	� Myositis ossificans
CT	� Computerized tomography
MRI	� Magnetic resonance imaging
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