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Hemangiomas are abnormal proliferations of blood 
vessels, making up 7% of all benign soft tissue 
tumors. Their true incidence and prevalence are 

difficult to calculate, as the majority of lesions are small and 
asymptomatic.9,13,22 These lesions are largely congenital, but 
approximately 20% can be linked to trauma.2,9,22 The established 
course is growth, fibroadipose replacement, intravascular 
clotting, atrophy, and involution, supported by 90% occurring 
before the age of 30 years, as well as low incidence in older 
adults.1,2,9,13,19 They occur most commonly in subcutaneous 
adipose tissue but may also be found in muscle.9,25 
Intramuscular hemangiomas account for approximately 0.8% 
of all benign soft tissue tumors.7,24 The malformations are most 
frequently located in the thigh (36%), followed by the calf 
(17%).22

Clinical Examination

Intramuscular hemangiomas are rarely considered in the 
differential diagnosis for musculoskeletal pain. With an average 
duration of symptoms at initial presentation being 13 months, 
chronic extremity pain should increase suspicion for an 

intramuscular hemangioma.25 Chronic pain and a new mass are 
the most common presenting symptoms.10,14,25 Pain is present 
in 60% of cases and is most frequent in muscles that are long 
and narrow.1,9,25 Pain is often exacerbated with exercise of the 
involved muscle due to the vascular dilation and increased 
regional blood flow, leading to swelling and compressive pain. 
Clinical findings that support the diagnosis of hemangioma 
include isolated pulsations, extremity enlargement when 
dependent (and regression when elevated), compressibility, 
increased temperature, muscle contracture, tenderness to 
palpation, and muscle weakness.13 Larger and/or superficial 
hemangiomas may be associated with lower extremity 
deformities, skin discoloration, bruit, or pulsation. Rarely, they 
may shunt blood flow and cause heart murmurs and congestive 
heart failure.9,13

Investigation

X-ray followed by magnetic resonance imaging (MRI) is 
the typical imaging sequence for exploration of extremity 
complaints and will most often make the diagnosis. MRI is 
the diagnostic procedure of choice, as it reliably differentiates 
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hemangiomas from malignant tumors without the need for 
a biopsy (Table 1).5,11,23 Rounded soft tissue calcifications in 
some hemangiomas may be seen on X-ray, termed phleboliths 
or “venous stones” (Figure 1). Musculoskeletal ultrasound 
may confirm a mass and is effective in the workup of 
intramuscular hemangiomas. Ultrasound does not reliably 
identify pathognomonic features of hemangiomas, but it can 

identify abnormal Doppler flow patterns or features consistent 
with phleboliths.11 With the increased use of in-office ultrasound, 
this modality may play a larger role in diagnostic investigations 
in the future. Computed tomography has been helpful in 
excluding other types of masses but is not always reliable in 
defining hemangiomas.5 Occasionally, angiography is necessary to 
demonstrate the fine vascular details of a hemangioma. This may 

Table 1. Imaging modalities utilized in the workup of intramuscular hemangiomas.

Study Possible Findings

X-ray Without abnormalities1,11,22

  Abnormal soft tissue shadows and/or mass lesion11,13

  Calcified phleboliths (Figure 1; 25% of cases)13,25

  Benign-appearing periosteal reaction, bone erosion, chronic cortical thickening, and 
remodeling (Figure 3a)11,13

Ultrasound Hyperechogenic region (most common finding)8,11

  Acoustic shadowing of calcified phlebolith11

  Abnormal resistance in color flow arterial Doppler pattern11

Magnetic resonance imaginga  

  T1-weighted images High signal intensity reflecting fat content of lesion (Figures 2a and 2b)5,11

  Indistinct lesion borders and areas of signal void indicate muscle atrophy5,11,21

  Low signal intensity represents fibrous tissue, thrombi, or phleboliths5

  Signal voids can show phase encoding artifact and allow recognition of high flow 
vascular lesions (Figure 4)13,21

  T2-weighted images High signal intensity relative to muscle (Figure 2b)5,11

  Multilobulated, “bag of worms,” or tubular appearance (Figure 2a)

  Central area of low intensity is highly specific, “dot sign”21,23

  Phleboliths not commonly seen5

Angiography and computed 
tomography angiographyb

Pooling in dilated vascular spaces11,21

  Lesions may be high or low flow (high-flow lesions have greater success with 
embolization)13,18

Computed tomography Superior definition of associated bone involvement or osseous hemangiomas5,11

  Exclude other soft tissue masses (lipomas are well demarcated and show low 
density attenuation; hemangiomas are poorly defined with tissue attenuation 
similar to skeletal muscle with areas of fat attenuation)5,11

  Greater sensitivity for bony erosions and phleboliths (up to 50% of cases)5,11

aDiagnostic procedure of choice.
bRarely used.
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be helpful when embolization or surgical resection of complex 
lesions is contemplated.5,11,13,15 The majority of imaging studies 
identify features suggestive of an intramuscular hemangioma (and, 
thus, a benign tumor); as such, biopsy is rarely needed to rule out 
a malignant process.5 However, if uncertainty remains regarding 
the diagnosis following clinical examination and imaging, open or 
needle biopsy is recommended.14

Treatment

Multiple treatments are available for symptomatic intramuscular 
hemangiomas.13,20,24 Options include conservative management, 
systemic corticosteroids, embolization, radiation, sclerotherapy, 
and surgical excision.13,20,24 Each case requires thorough 
consideration of the unique characteristics of this lesion and 
the patient’s degree of functional impairment. Although true 
intramuscular hemangiomas have no malignant potential, all 
management strategies should include regular follow-up.9,10

Conservative management is the first line of treatment 
for nearly all isolated intramuscular hemangiomas.3,12-14 
Monitoring alone with regular follow-up is appropriate for 
minimally bothersome lesions. Of these minimally bothersome 
intramuscular hemangiomas, approximately 75% and 60% 
had not elected to undergo surgery when followed up at 
2 and 10 years, respectively.3 When the degree of pain or 

functional impairment warrants more intervention than just 
monitoring, nonoperative measures may decrease symptoms 
as the malformation involutes, including activity modification, 
compression garments, elevation of the extremity, nonsteroidal 
anti-inflammatory drugs, and physical therapy. The greatest 
relief is found by avoiding excessive use of the muscles 
that house the malformation, thus altering the vasodilation-

Figure 1. Lateral radiograph demonstrates a phlebolith 
(arrow) in a 31-year-old woman with an intramuscular 
hemangioma of the lateral triceps.

Figure 2. Forty-five-year-old man with a hemangioma of 
the right biceps brachii. (a) A T1-weighted axial magnetic 
resonance image through the hemangioma is very slightly 
hyperintense to muscle and shows multiple interlacing 
vascular channels of the lesion, giving a “bag of worms” 
appearance. High-signal intralesional fat is abundant in many 
hemangiomas (asterisks). (b) A STIR axial image through the 
hemangioma at the same level shows the vascular component 
of the lesion to be markedly hyperintense to muscle.
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dependent edema and pain.13,14 In most cases, prolonged 
nonoperative management leads to gradual symptom 
resolution.14,22 With complicated hemangiomas, systemic 
hemangiomatous disease, or unsuccessful conservative 
treatment, referral should be made to an oncology service.

Because of the self-limited nature of most intramuscular 
hemangiomas and variable outcomes with invasive therapies, 
surgical intervention is not needed unless indications are 
compelling. Rapid tumor growth, intractable pain, risk of 
local skin necrosis, thrombocytopenia, cosmetic or functional 
impairment, or suspicion of malignancy may necessitate 
surgical intervention.3,17,22 Characteristics that make lesions 
better surgical candidates are highly localized, well-
circumscribed single-muscle, and minimal loculations.2,3,22 
Because hemangiomas have a complex and infiltrative nature, 
normal tissue must be removed well beyond the gross edges 
of the lesion to prevent recurrence.2,3,6 Incomplete surgical 
excision is the greatest risk factor for recurrence, and adequate 
excision can result in debilitating complications.3,7 The risk 
of tumor recurrence after excision is variable, ranging from 
18% to 61%, although hemorrhage remains the most common 
complication.3,22

Additional treatments for vascular malformations are 
available but rarely used secondary to side effects and 
less successful long-term outcomes. Surgical excision is 
sometimes impractical; not all patients are agreeable to 
surgery, and complex high-risk infiltrating lesions exist. In 

Figure 3. The 31-year-old man with a left proximal calf 
mass described in Case 1.12 (a) The lateral radiograph 
shows bony hyperostosis of the posterior cortex of the left 
proximal tibia (arrows) and an incidental enchondroma in 
the fibular shaft. (b) Axial T1 image shows a juxtacortical 
hemangioma of the left proximal calf.

Figure 4. MRI of the calf demonstrating a region of  
high flow as signal voids with phase encoding artifact 
(arrows).
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these cases, sclerotherapy, corticosteroids, radiation therapy, 
or embolization may be beneficial.10,18,25 Embolization can 
control pain in unresectable lesions and in combination with 
surgical excision to decrease blood loss and postoperative 
recurrence.7,13,18 There have been favorable outcomes with 
multiple intralesional sclerotherapies, and these may be 
considered in select cases.4,6,17,22,24 Indications for radiation 
therapy and systemic corticosteroids are few, as they are 
utilized primarily in the setting of systemic disease.16

Case 1

A 22-year-old active man presented with persistent proximal 
“pressure-like” pain in the posterior calf while cycling and 
running.12 The pain worsened with vigorous dorsiflexion and 
plantar flexion. There was minimal tenderness over the left 
posterior lateral aspect of the proximal calf, but no swelling or 
mass was appreciated. Lateral gastrocnemius strain and chronic 
exertional compartment syndrome were considered. He 

Figure 5. The 17-year-old girl in Case 2. (a) Axial T1 postcontrast image showing increased signal throughout, with a small, round 
low-signal-intensity focus within the lesion. (b) Axial STIR image at the same level. (c) Axial T1 postcontrast image showing 
recurrence of the intramuscular hemangioma within the medial head of the gastrocnemius. (d) An axial STIR image at the same 
level again showing recurrence of the intramuscular hemangioma.
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improved with 4 weeks of physical therapy and did not follow 
up at that time. Nine years later at age 31 years, he complained 
of similar left lower extremity pain during prolonged exercise. 
X-rays showed a possible enchondroma in the fi bular shaft 
near the painful area (   Figure 3a ). MRI revealed a multiloculated 
soft tissue mass (3.5 × 2.2 × 8.8 cm) of increased T2 signal 
within the tibialis posterior muscle, abutting the posterior tibial 
artery and tibial nerve ( Figure 3b ). There was uniform contrast 
enhancement of the mass with small areas of calcifi cation 
and chronic cortical thickening of the adjacent tibia and 
fi bula and mildly increased T1 signal similar to fatty tissue, 
consistent with an intramuscular hemangioma. He was treated 
conservatively with activity modifi cation, home exercise 
program, and occasional ibuprofen. Follow-up MRI showed no 
changes.   

 CasE 2 

 A 17-year-old high school girl with 3 months of intermittent 
left calf pain and swelling during activity had near complete 
resolution of both with rest and elevation. Physical examination 
was unremarkable except for a proximal mass over her medial 
calf in a dependent position. X-ray revealed no abnormalities. 
MRI showed an ill-defi ned enhancing lesion (3.6 × 3.1 × 1.8 
cm) within the left medial gastrocnemius with increased 
T1-weighted signal throughout and a small, round low-

signal-intensity focus within the lesion, consistent with an 
intramuscular hemangioma (   Figures 5a  and  5b ). A needle 
biopsy was nondiagnostic. After 3 months of conservative 
management failed, she elected a surgical excision. In 
combination with physical therapy, she was able to return 
to full activity. Four years later (age 21 years), her symptoms 
returned with the same severity, location, and mass effect. 
Repeat MRI ( Figures 5c  and  5d ) showed recurrence of the 
intramuscular hemangioma within the medial head of the 
gastrocnemius at the site of the previous hemangioma 
(3.3 × 1.3 × 1.5 cm). She again elected surgical removal because 
of the severity of the symptoms and impact on her activity. At 
6 months postoperative, she was asymptomatic and tolerating 
full activity.    

 DisCUssion 

 When chronic extremity pain fails to respond to conservative 
management, intramuscular soft tissue tumors should be 
included in the differential diagnosis. The diagnosis is usually 
made by history, clinical examination, and a combination of 
imaging studies. With the rise of in-offi ce ultrasound, expect 
a higher incidence of vascular malformations. Conservative 
management remains the most successful treatment, as the 
majority of these lesions involute with time, and advanced 
therapies may be considered on a case-by-case basis.     

SORT: Strength of Recommendation Taxonomy
A: consistent, good-quality patient-oriented evidence

B: inconsistent or limited-quality patient-oriented evidence
C: consensus, disease-oriented evidence, usual practice, expert opinion, or case series

Clinical Recommendation
Evidence 

Rating
References Comments

 When an intramuscular hemangioma is suspected, workup begins with X-ray or 
ultrasound, followed by magnetic resonance imaging (MRI).

C 4, 5, 8, 11-13 Expert opinion 

 MRI is the diagnostic procedure of choice for intramuscular hemangiomas. B 5, 11-13 Expert opinion, retrospective 
cohort studies 

 MRI findings consistent with an intramuscular hemangioma do not require 
additional workup. If the diagnosis is not clear after MRI, biopsy or surgical 
removal should be performed.

B 5, 10-13, 21, 23 Expert opinion, case series, 
retrospective cohort studies 

 Noninvasive management is first-line management for intramuscular hemangiomas, 
as it yields equally successful results that are without complications.

B 3,12-14, 17, 22 Expert opinion, case series, 
retrospective cohort studies 

 Invasive management of uncomplicated intramuscular hemangiomas should be 
reserved for cases that have failed nonoperative management.

B 3, 12-14, 17, 22 Expert opinion, case series, 
retrospective cohort studies 

Clinical Recommendations
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