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Abstract
Abdominal wall and spinal soft tissue findings are frequently encountered on CT or MR imaging of the abdomen and pelvis. 
Many of these entities have specific imaging findings, for which a definitive diagnosis can be made without the need for 
further work up. These abdominal wall and spinal findings may be diagnostically challenging for sub-specialized abdomi-
nal radiologists who are unfamiliar with their appearance and appropriate management. This review article describes and 
illustrates pathognomonic or characteristic abdominal wall and spinal pathologies, which reside outside the abdominopelvic 
cavity. The cases selected all have findings that allow a confident diagnosis without further imaging or intervention. The 
cases presented include myonecrosis, intramuscular abscess, myositis, iliopsoas bursitis, Morel-Lavallée lesion, hydrocele 
of canal of Nuck, Klippel Trenaunay Weber syndrome, neurofibroma with target sign, perineural cysts, filum terminale 
lipoma, calvarial bone flap, transverse rectus abdominis muscle (TRAM) flap, liposuction, and hidradenitis suppurativa, 
among others. Although not all-encompassing, this paper will help abdominal radiologists to accurately diagnose a variety 
of abdominal and pelvic extra-cavitary soft tissue pathologies by identifying key radiologic findings.
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Graphical abstract

Beyond the Abdominal and Pelvic Cavity: 
Abdominal Wall and Spinal “Aunt Minnies”
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Do you recognize these “Aunt Minnies”?
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Introduction

Imaging of the abdomen and pelvis frequently reveals 
incidental skin, subcutaneous, muscular, and neurological 
abnormalities residing outside the abdominopelvic cavity. 
This can pose a diagnostic dilemma for the abdominal radi-
ologist who may not be familiar with the appearance, dif-
ferential considerations, and appropriate workup. There have 
been multiple recent articles to address this [1–3]; however, 
most articles focused primarily on osseous incidental find-
ings in the abdomen and pelvis with little discussion of soft 
tissue findings. A recent paper [4] reviewed the imaging 
findings of many abdominal wall masses, but did not include 
spinal soft tissue lesions.

This article intends to help the abdominal radiologist 
become more comfortable in recognizing and diagnosing 

soft tissue entities occurring outside the abdominopelvic 
cavity, which may be encountered in abdominal and pelvic 
imaging. This is not meant to be a comprehensive essay, 
but rather a review of pathognomonic or characteristic 
entities, so-called “Aunt Minnies,” seen on abdominal 
CT and MRI in our practice. Cases were selected where 
abdominal radiologists could have arrived at a defini-
tive diagnosis but failed to recognize key findings which 
initiated unnecessary additional imaging or tissue sam-
pling. For example, the pectineus muscle myonecrosis 
case (Fig. 1) was initially misdiagnosed as intramuscular 
abscess and the ossified iliac subperiosteal hematoma case 
(Fig. 25) was initially misdiagnosed as an indeterminate 
bone lesion requiring further workup.

The term “Aunt Minnie”  is shorthand for a classic, 
often, radiological appearance of a pathology. The term 
was originally used by Dr. Neuhauser (1908–1987), Chief 
of Radiology at Boston Children’s Hospital [5]. The Aunt 
Minnie approach was that you would easily recognize 
your Aunt Minnie in a crowd, just by gestalt. The origi-
nal meaning has been slightly expanded so that an “Aunt 
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Minnie” now means any classic constellation of findings 
which should raise a specific diagnosis [6, 7].

In this review we will characterize imaging findings of 
various abdominal wall and spinal “Aunt Minnies” and 
will highlight salient teaching pearls to guide the abdomi-
nal radiologist reach the most accurate diagnosis (Table 1).

Muscular lesions

Myonecrosis

Myonecrosis, also known as muscle infarction, refers to 
necrosis of muscle fibers. It is most often a complication 
of late-stage diabetes; however, it is also associated with 
rhabdomyolysis, severe ischemia, compartment syn-
drome, crush injury, sickle-cell crisis, and intra-arterial 
chemotherapy. Often the radiologist will first suspect 

this condition based on imaging characteristics [8]. The 
thigh muscles are most commonly affected, and the 
patient typically presents with pain and low-grade fever 
without leukocytosis. Imaging may show peripheral 
enhancement around non-enhancing areas of muscle, 
representing necrosis on postcontrast images (Figs. 1 
and 2). Typically, there is diffuse increased muscular 
signal, although less than fluid signal, on T2-weighted 
(T2W) sequences, representing edema [9]. Although not 
always seen, foci of enhancement within the affected 
muscle may be present, termed the “stipple sign [9]” 
(Fig. 3). This should not be confused for intramuscu-
lar abscess, especially in the absence of leukocytosis or 
other infectious symptoms. Although an intramuscular 
abscess will also show rim enhancement, it should have 
fluid signal centrally [9] and will be more focal (Fig. 4) 
as compared to myonecrosis which typically conforms to 
the shape of the muscle and the abnormality runs paral-
lel to the muscle fibers.

Fig. 1  43-year-old male with bilateral pectineal muscle myonecrosis. 
Axial (a) and coronal (b) CT images of the abdomen and pelvis dem-
onstrate ill-defined muscle enlargement and decreased attenuation of 
bilateral anteromedial compartments of the upper thighs (arrows). 

Axial (c) and coronal (d) T1W fat-saturated post-contrast MR images 
demonstrate bilateral peripheral enhancement (arrowheads) of the 
pectineus muscles surrounding central non-enhancing (arrows) mus-
cle fibers representing myonecrosis
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Myositis

In contradistinction to myonecrosis, myositis refers to 
inflammation of the muscle fibers. Types of myositis include 
infectious, inflammatory, drug-related, traumatic, and iat-
rogenic [10]. In the acute phase, this will classically pre-
sent as edema with high T2W and STIR signal with diffuse 
enhancement (Fig. 5), distinguishing it from myonecrosis. In 
the chronic form, this may be associated with an increased 
T1-weighted (T1W) signal, representing muscular atrophy 
and fat deposition.

Iliopsoas bursitis

Although not truly a muscular lesion, it is important to dis-
tinguish iliopsoas bursitis from other rim-enhancing lesions 
described here, such as myonecrosis and abscess. The ili-
opsoas bursa is a large synovial bursa located between the 
musculotendinous portion of the iliopsoas muscle and the 
anterior capsule of the hip [11]. Iliopsoas bursitis refers to 
inflammation of the bursa and is characterized by distension 
of the bursa [11]. Imaging findings include a well-defined, 
thin-walled, cystic mass with a communication to the hip 

Table 1  Teaching points for abdominal wall and spinal "Aunt Minnie's" in abdomen and pelvis CT and MR

Consider myonecrosis, rather than intramuscular abscess, when presented with an intramuscular lesion which aligns with muscle fibers, espe-
cially when bilateral, symmetric, and in the absence of leukocytosis

Look for central fluid signal to help confidently differentiate an abscess from myonecrosis, especially on MRI
Myositis will show diffuse enhancement of the affected muscle while myonecrosis will show hypoenhancement
Iliopsoas bursitis will be seen in the expected location of the iliopsoas bursa and often communicates with the hip joint, differentiating this from 

abscess
Abdominal muscle strains are a common cause for abdominal pain in young patients. Look for hypoattenuating abdominal musculature, some-

times best appreciated on coronal reformats
The target sign suggests a peripheral nerve sheath tumor. The interval loss of a target sign is suggestive of malignant transformation
Perineural (Tarlov’s) cysts will not enhance, which helps distinguish from peripheral nerve sheath tumors
Fat attenuating lesion in the filum terminale represents a filum terminale lipoma, a common incidental finding on CT and MRI, which requires 

no follow-up in an asymptomatic patient. However, it can be associated with the clinical entity of tethered cord syndrome. Additional signs to 
evaluate for include a low-lying conus or filum thickening on MRI

Superficial cystic lesions, especially about the hips, may represent a post-traumatic Morel-Lavallée lesion. It is important to differentiate this 
from a hematoma, as the clinical management may differ significantly

Soft tissue thickening of the superficial and deep subcutaneous tissues with locules of macroscopic fat may represent a sclerosing lipogranu-
lomatous reaction related to injection of exogenous oils, free-silicone, or implant rupture

A characteristic finding of recent liposuction is a thick linear band running parallel to the skin with thinner perpendicular bands representing the 
cannula insertion tracks

Transverse rectus abdominis (TRAM) flap reconstruction is commonly seen after mastectomy and is characterized by the presence of an atro-
phied muscle anterior to the chest wall, the absence of normal glandular breast tissue, the absence of a normal rectus abdominis muscle, and 
the presence of surgical clips

After decompressive craniectomy, the removed calvarial bone fragments may be stored in vivo in the subcutaneous tissue of the patient. Compli-
cations include infection and bone resorption

Hidradenitis suppurativa is a chronic inflammatory skin disease involving the folliculopilosebaceous units in apocrine sweat gland rich areas of 
the body, typically affecting the genitofemoral area and axillae with severe typically bilateral skin thickening, edema of the subcutaneous tis-
sues, and formation of multiple small subcutaneous abscesses, sinuses and fistulae

A cystic structure in the inguinal canal of female patients extending toward the labia may represent a Canal of Nuck hydrocele. Complications 
include herniation of bowel or pelvic organs, incarceration of bowel, and ovarian torsion within the canal

Expansile iliac osseous lesions in patients with a history of trauma may represent a chronic ossified subperiosteal hematoma. Look for the “ghost 
native cortex” sign to distinguish from fibrous dysplasia. This should not be confused for a lytic osseous lesion and represents a “do not touch” 
entity
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joint which may have peripheral contrast enhancement [12] 
(Fig. 6).

Rectus abdominis muscle strain

The abdominal wall musculature can undergo tear and strain, 
either as a result of blunt trauma or abrupt movement such 
as twisting or a rapid change in position. Rectus abdominis 
muscle strains are common and debilitating injuries among 
competitive young athletes, and usually present as abdomi-
nal pain. On CT, irregular contour and linear low attenu-
ation of the rectus abdominis muscle is usually observed. 
MRI images often demonstrate hyperintense signal on fluid-
sensitive sequences with intrinsic high signal on (T1W) 
sequences due to the presence of blood products (Fig. 7) 
[13, 14].

Nerve related lesions

Schwannoma and neurofibroma

Given the large number of exiting spinal nerves in the abdo-
men and pelvis, peripheral nerve-sheath tumors are com-
monly encountered. Schwannomas and neurofibromas can 
be found anywhere along a peripheral nerve, and these two 
histologically distinct tumors share many imaging features. 
These tumors are usually less than 5 cm in diameter and 
on MRI have slightly greater signal than muscle on T1W 
images and exhibit high signal on T2W images. The “target 
sign,” where the center of the tumor is low in signal on T2W 
images with a peripheral rim of a high signal, is most often 
seen with neurofibromas (Fig. 8). Histologically, a central 
fibro-collagenous core and surrounding myxomatous tissue 

Fig. 2  45-year-old male with left pectineal muscle myonecrosis. Axial (a) and coronal (b, c) contrast-enhanced CT images demonstrate periph-
eral enhancement (arrowheads) surrounding a centrally hypoattenuating (arrows) left pectineus muscle
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account for this imaging pattern. The target sign may also be 
seen in schwannomas; however, in these lesions, it is due to a 
central distribution of the more cellular Antoni type A cells, 
with a surrounding rim of hypocellular Antoni type B cells. 
Loss of a previously seen target sign in a peripheral nerve 
sheath tumor is concerning for malignant transformation. 
The tumor sometimes appears to have a “tail” on either side, 
representing the entering and exiting nerve [15, 16]. While 
these are benign tumors, they may exhibit locoregional mass 
effect and may show heterogeneous enhancement (Fig. 9).

Perineural (tarlov) cysts

Perineural cysts, eponymously known as Tarlov cysts, in 
contrast to neurofibromas, are cerebrospinal fluid (CSF) 
filled cysts of the nerve root sheath in the dorsal root 
ganglia of the lower spine. They are seen in up to 5% of 
the general population. They can be sporadic or associ-
ated with connective tissue disease. They are usually 
asymptomatic, but can be associated with back pain [17]. 
Imaging demonstrates classic findings for the diagnosis, 

Fig. 3  47-year-old male with right gluteus maximus muscle myone-
crosis. Axial T2 fat-saturated (a) and coronal STIR (b) MR images 
demonstrate heterogeneously increased signal, although less than 
fluid intensity, within and around the lesion. Coronal (c) and axial (d) 

post-contrast fat-saturated T1W MR images reveal rim enhancement 
as well as foci of internal enhancement (arrows), illustrating a subtle 
“stipple” sign
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manifesting as simple cystic structures closely related to 
the lower lumbar and sacral dorsal ganglia and posterior 
nerve root junctions. Mild locoregional mass effect may be 
seen with remodeling of adjacent bone and enlargement of 
neural foramina. On unenhanced CT and MRI, these may 
mimic neurofibromas, but they will not enhance following 
intravenous (IV) contrast administration and will follow 
the CSF signal on all sequences of MRI (Fig. 10).

Filum terminale lipoma

The filum terminale is a fibrous strand of primarily pia 
mater, which extends from the conus medullaris (usu-
ally located at L1) to the periosteum of the coccyx and 
provides longitudinal support for the distal spinal cord. 
A filum terminale lipoma, also known as fatty filum 
terminale, is a common incidental finding in the lumbar 

Fig. 4  62-year-old male with left adductor muscle intramuscular 
abscess. Axial post-contrast T1W (a) MR images demonstrate mul-
tiple rim enhancing lesions (arrowheads) with no internal enhance-

ment. Axial (b) and coronal (c) T2W images demonstrate fluid sig-
nal hyperintensity within the lesions (arrows), helping to differentiate 
these as abscesses rather than myonecrosis or myositis
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spine, present in up to 4–6% of post-mortem exams [18], 
and is usually of no clinical concern; however, there 
may be an association with tethered cord syndrome. 
On CT imaging, a filum terminale lipoma will be seen 
as a fat density, linear, low-attenuating mass below the 
level of the conus medullaris (Fig. 11). MRI should be 

recommended if there are clinical signs of tethered cord. 
On MRI, the filum terminale lipoma will follow fat sig-
nal intensity on all sequences. Associated findings in 
support of tethered cord syndrome include filum thick-
ening (> 2 mm) and a low-lying conus, at or below the 
midpoint of L2 [19–21].

Fig. 5  46-year-old female 
with myositis. Axial (a) and 
sagittal (b) T2W MR images 
demonstrate heterogeneous 
mild hyperintensity in the 
right adductor longus muscle 
(arrows), compatible with 
edema. Axial (c) and sagittal 
(d) post-contrast fat-saturated 
T1W images reveal internal 
intramuscular enhancement 
(arrowheads), distinguishing 
this entity from myonecrosis or 
intramuscular abscess
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Subcutaneous lesions

Morel‑Lavallée lesion

Morel-Lavallée (ML) lesions are post-traumatic subcutane-
ous cysts resulting from soft tissue degloving injury that 
classically occur over the greater trochanter of the femur 
and are caused by shear injury most commonly seen after 
tangential trauma, such as from motorcycle accidents. The 
skin and subcutaneous tissues separate from the underlying 
deep fascia, and serosanguinous fluid accumulates in the 
space created between these tissues and the fascia. This fluid 
collection may resolve spontaneously, or it may persist and 
become encapsulated with rim calcifications. On CT, one 
may see a smoothly contoured mass with pseudo-capsule and 
internal fluid attenuation predominating with fluid–fluid lev-
els, if hemorrhage is present (Fig. 12). Classic MR features 

of ML lesions are variable in signal intensity, with partial or 
complete septations, fat globules, and fluid–fluid levels [22]. 
It is important for the radiologist to differentiate this entity 
from a simple subcutaneous or intramuscular hematoma, as 
an ML lesion may require acute to subacute treatment with 
drainage/debridement and if not treated may result in re-
accumulation of fluid, infection, continued expansion, over-
lying tissue necrosis, or chronic pain, whereas soft tissue 
hematomas are typically managed conservatively. An ML 
lesion is located in the deeper subcutaneous tissues, near the 
deep fascial plane [23].

Sclerosing lipogranuloma

Injection of exogenous oils such as mineral, paraffin, or other 
foreign bodies commonly elicits a sclerosing lipogranu-
lomatous reaction [24]. Non-contained silicone, often from 

Fig. 6  65-year-old female with iliopsoas bursitis. Axial (a), coronal (b), and sagittal (c) CT images demonstrate a well-defined cystic structure 
(arrows) with a thin mildly enhancing wall (arrowheads) that lies anterior to the hip joint and posteromedial to the iliopsoas muscle
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ruptured implants or injected free-silicone, tends to form 
granulomas, fibrosis, and will occasionally migrate [25]. On 
CT, it appears as diffuse thickening of superficial and deep 
soft tissues infiltrated with multiple locules containing mac-
roscopic fat deposits (Figs. 13 and 14).

Liposuction

Liposuction is one of the most common cosmetic procedures 
performed internationally for reshaping the body contour 
[26]. The abdominal wall is made up of multiple layers from 

superficial to deep, including the skin, subcutaneous adipose 
tissue, Scarpa fascia, muscles, investing deep fascia, trans-
versalis fascia, and the peritoneum [27]. Suction assisted 
liposuction involves making a small skin incision, inserting 
a blunt cannula attached to a vacuum, and using multiple 
repeated strokes with the cannula to aspirate fat from the 
deep subcutaneous layer, sometimes with the administra-
tion of water or vasoconstrictive substances to minimize 
blood loss [28, 29]. Expected findings include infiltrative 
soft tissue or fluid attenuation within the deep subcutaneous 
fat and possible subcutaneous emphysema. Thin radiating 

Fig. 7  20-year-old man with rectus abdominis muscle strain from 
abdominal crunches. Coronal CT (a) demonstrates bilateral low 
attenuation involving the rectus abdominis muscles (arrows). Coronal 
T2W (b), axial T1W (c), and axial T2W fat-saturated (d) MR images 

demonstrate corresponding increased T1 and T2 signal intensity 
(arrows), consistent with acute intra-muscular hemorrhage, which is 
hyperintense on both sequences
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linear lesions perpendicular to the skin and thicker linear 
lesions parallel to the skin representing cannula insertion 
tracks are also commonly seen [29, 30]. Complications of 
liposuction include cellulitis, abscess formation, necrotiz-
ing fasciitis, and vascular or lymphatic injury, which may 
result in hematoma or lymphocele development [31]. Here, 
we present a case of a 25-year-old female who recently 
underwent abdominal liposuction to demonstrate normal 
post-procedural CT findings (Fig. 15) as well as a 33-year-
old female with pre- and post-procedural imaging for com-
parison (Fig. 16).

Transverse rectus abdominis muscle flap

Transplantation of a transverse rectus abdominis muscle 
(TRAM) flap is a common surgical procedure post-mas-
tectomy. Originally described by Hartrampf et al. [32] in 
1982, the technique has evolved to include pedicled, free, 

and delayed flap reconstructions. The rectus abdominis 
muscle is supplied by both the superior epigastric artery 
and the more robust inferior epigastric artery. In a pedicled 
TRAM flap reconstruction, the superior epigastric arterial 
supply is utilized, requiring the entire length of the rectus 
abdominis muscle to be transplanted. The rectus abdominis 
muscle and associated lower abdominal soft tissues are sub-
cutaneously tunneled into the mastectomy surgical site. A 
portion of the abdominal epidermis is utilized to create the 
neobreast skin surface, while the remainder is de-epithe-
lialized [33]. In contradistinction to a pedicled flap, a free 
TRAM flap reconstruction utilizes the more robust inferior 
epigastric arterial supply. The inferior epigastric vessels are 
dissected, transplanted, and re-anastomosed in the chest to 
the thoracodorsal, subscapular, or internal mammary artery 
and vein. This approach may be preferred in patients with 
atherosclerotic vascular risk factors [33]. Since less of the 

Fig. 8  36-year-old male with 
Neurofibromatosis type I 
demonstrating a penile and 
multiple additional sacral 
neurofibromas. Sagittal (a) and 
coronal (b) T2W fat-saturated 
MR images demonstrate an 
elongated mass with high signal 
intensity in the dorsal aspect 
of the penis (arrow). Axial (c) 
T2W fat-saturated images reveal 
additional ovoid masses of the 
sacral plexus which demonstrate 
the “target sign” appearance, 
with high peripheral signal 
intensity and low central inten-
sity (arrow)
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rectus abdominis muscle is harvested in a free flap, there is 
a decreased risk of associated adnominal wall hernia.

The most common imaging findings include replacement 
of normal glandular breast tissue with subcutaneous fat, the 
presence of an atrophied rectus abdominis muscle anterior 
to the chest wall, the absence of some or all of the rectus 
abdominis musculature along the anterior abdominal wall, 
and associated surgical clips, most prominent in the lower 
anterior abdominal wall [34]. Here, we present a case of 
a patient with breast cancer who underwent bilateral mas-
tectomies, followed by pedicled TRAM flap reconstruction 
(Figs. 17 and 18).

Calvarial bone flap

Decompressive craniectomy is a neurosurgical approach to 
treat uncontrolled elevated intracranial pressure. Surviving 
patients require a cranioplasty after the acute episode of 
intracranial swelling has resolved. One approach to cranio-
plasty is to preserve the resected portion of cranium and 
reimplant it as an autologous bone flap. The resected bone 
may be stored in a cryopreservation freezer (ex vivo) or 
in a subcutaneous pocket within the patient themselves 
(in vivo) [35]. The most common risks associated with 
either technique include infection and osseous resorption. 

Fig. 9  46-year-old male with Neurofibromatosis type I demonstrating 
chest wall and sacral neurofibromas. Axial CT images (a, b) demon-
strate soft tissue masses (arrow) in the posterolateral chest wall with 
widening of the intercostal spaces (arrowheads) and smooth remod-
eling of the adjacent costal margins. Axial CT through the sacrum (c) 

shows bilateral and symmetric intermediate attenuation masses in the 
sacral foramina (arrows). Axial T1W pre- (d) and post-contrast (e) 
MR images through the sacrum demonstrate enhancement of these 
lesions (arrows)
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Multiple studies have shown no convincing difference 
in rates of either between in vivo or ex vivo storage of 
autologous calvarial bone flaps in most patients [36–38]; 
however, one retrospective review found lower rates of 
infection with in vivo preservation in patients with trau-
matic brain injury [38]. We present a case of a 50-year-old 
female with a history of a recent traumatic subdural hema-
toma status post-decompressive craniectomy at an outside 
institution who presented with right lower quadrant pain. 
An osseous structure, corresponding to a removed calva-
rial fragment seen on head CT, can be seen in the sub-
cutaneous tissues in the right lower abdominal wall with 
surrounding hematoma and internal foci of gas (Fig. 19).

Subcutaneous panniculitis (erythema nodosum)

Panniculitis is a nonspecific histopathologic term to 
describe inflammation of adipose tissue. Panniculitis most 
commonly affects subcutaneous fat; however, intra-abdom-
inal forms such as mesenteric panniculitis are widely 
recognized. There are many etiologies for panniculitis, 
including inflammation, infection (including COVID-19 
infection), trauma, and malignancy, among others [39, 40]. 
On CT imaging, increased attenuation and “fat stranding” 
may be seen within the subcutaneous adipose tissues, con-
sistent with the clinical diagnosis of erythema nodosum 
(Fig. 20).

Hidradenitis suppurativa

Hidradenitis suppurativa (HS) is a chronic inflammatory 
skin disease involving the folliculopilosebaceous units and 
apocrine sweat glands and is also known as acne inversa. It 
has a female predominance and is associated with obesity, 
smoking, Crohn’s disease, and Dowling Degos disease and 
may be complicated by chronic sinus and fistula formation, 
epidural abscess from deep extension, osteomyelitis, and 
squamous cell carcinoma developing in chronic inflamma-
tory tracts [41–43].

Fig. 10  42-year-old male with perineural (Tarlov) cysts. Axial con-
trast-enhanced CT (a) and T2W MR (b) images demonstrate CSF 
attenuation and signal intensity in simple cystic structures closely 
related to the sacral and lower lumbar nerves without evidence of 
enhancement (arrows). The sacral foramina are mildly enlarged
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The disease typically affects apocrine gland-rich areas of 
the body, such as the genitofemoral area and axillae [42]. 
Imaging shows marked thickening of the skin, edema of 
the subcutaneous tissues, and formation of multiple small 
subcutaneous abscesses as well as sinus and fistula forma-
tion. It has a characteristic distribution, causing severe skin 
thickening which is typically bilateral and fairly symmetric 
along the perineum and gluteal folds (Fig. 21) or the axillary 
folds [44]. By comparison, simple cellulitis tends to have a 
more diffuse “fat stranding” appearance with more mild skin 
thickening. The involved areas are typically of soft tissue 
attenuation on CT, dark on T1, and bright on T2-weighted 

MR images with peripheral enhancement of subcutaneous 
abscesses (Fig. 22). MR imaging can be very helpful when 
HS involves the genitofemoral areas in patients with Crohn’s 
disease (who have an increased incidence of HS) to deter-
mine the cause of a peri-anal fistula, which can occur in 
both Crohn’s disease and HS. A recent study showed that 
while some MRI features of anoperineal disease may overlap 
between Crohn’s disease and HS, a specific diagnosis of HS 
is possible with a combination of three features: absence 
of perianal predominance of disease, absence of rectal wall 
thickening, and bilaterality of features [45].

Fig. 11  63-year-old male with a 
filum terminale lipoma. Coronal 
(a), axial (b), and sagittal (c) 
CT reformats demonstrate a 
linear region of fat attenuation 
(arrows) at the base of the conus 
medullaris extending from L2 to 
L3, along the filum terminale, 
representing a filum terminale 
lipoma. The patient had no 
clinical signs of tethered cord 
syndrome
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Congenital and developmental lesions

Hydrocele of canal of nuck

Hydrocele of the canal of Nuck is a rare condition in female 
children. The processus vaginalis is a normal embryologic 
structure representing an outpouching of the parietal peri-
toneum through the inguinal canal into the labia majora, 
which normally obliterates between the seventh month of 
gestation and 1 year of age. Failure to close results in a con-
tinued outpouching known as the canal of Nuck[46]. This 
rare entity is associated with prematurity, with an overall 
incidence of < 1%[47, 48], but occurring in 9–11% of pre-
mature infants[49]. Complications include hydrocele and 
indirect hernia of the bowel or pelvic organs, which may 
result in incarceration and strangulation of bowel or ovarian 
torsion within the canal[46]. MRI demonstrates an ovoid 
fluid-filled structure, typically with high signal intensity on 

Fig. 12  46-year-old male with a Morel-Lavallée lesion. Axial CT 
demonstrates a left lateral upper thigh fluid filled encapsulated collec-
tion (arrow) with rim calcification (arrowhead) located superficial to 
the deep fascia and deep to the subcutaneous fat

Fig. 13  29-year-old female 
with sclerosing lipogranulomas. 
Axial (a) and sagittal (b) CT 
images demonstrate diffuse 
thickening of the superficial 
and deep subcutaneous tis-
sues (arrows) infiltrated with 
multiple locules containing 
macroscopic fat deposits

Fig. 14  30-year-old female with sclerosing lipogranulomas. Axial CT 
(a) images demonstrate heterogenous material in the superficial and 
deep adipose tissue of the breasts (arrows). Bilateral mammogram 
images (b, c) demonstrate numerous small dense masses with rim 
calcifications (arrows), a recognized pattern of free silicone injection
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T2W imaging and low to moderate signal on T1W imaging 
in the inguinal canal (Fig. 23).

Klippel‑Trenaunay‑Weber syndrome

With an incidence of 1 out of 275,000 births, Klippel-Tre-
naunay-Weber Syndrome (KTS) is a sporadic, rare, con-
genital syndrome characterized by port-wine stain (nevus 
flammeus), vascular malformations (varicosities and 
hemangiomas), asymmetric appendicular bone, and soft 
tissue hypertrophy. Only two of the three criteria need to be 
present to make a diagnosis KTS. The involvement of the 
gastrointestinal and genitourinary systems is not uncommon. 
Routine CT can detect enlargement of the extremity with 
bone elongation and circumferential soft tissue hypertro-
phy, subcutaneous varicose veins, phleboliths, and capillary 

Fig. 16  33-year-old female with abdominal wall liposuction 3 weeks 
prior. Axial (a) and sagittal (c) images demonstrate, thinner radiat-
ing lesions perpendicular to the skin (arrows) in addition to the thick 
curvilinear lesions parallel to the skin, both likely representing can-
nula insertion tracks. Axial pre-operative (b) CT image is provided 
for comparison

Fig. 15  25-year-old female with recent abdominal liposuction. Axial 
CT of the lower abdomen demonstrates a curvilinear soft tissue atten-
uating lesion tracking circumferentially about the patient in the sub-
cutaneous fat parallel to the skin (arrows). This is a normal finding 
in the post-liposuction setting and represents cannula insertion tracks

malformation suggesting the diagnosis (Fig. 24). MRI and 
MR angiography (MRA) are beneficial to evaluate vascular 
malformation preoperatively [50].
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Fig. 17  69-year-old female 
with bilateral transverse rectus 
abdominis muscle (TRAM) flap 
reconstruction after bilateral 
mastectomy. Axial images from 
the lower chest to the pelvis 
(a, b, c, d) and sagittal (e) CT 
images and demonstrate absent 
rectus abdominis muscle along 
the anterior abdominal wall 
(curved arrow), which is seen 
atrophied and transplanted 
along the left anterior chest wall 
(arrows). Scattered surgical 
clips are present (arrowheads). 
Note the absence of glandular 
tissue in the breasts
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Miscellaneous

Chronic iliac subperiosteal hematoma

Subperiosteal ossified hematomas of the iliac bone have 
been reported in the orthopedic literature as uncommon 
post-traumatic lesions that specifically occur in young 
patients [51]. They are typically caused by vigorous sports 
activity in adolescence and may be clinically indolent and 
usually incidentally detected in patients examined for other 
reasons. These lesions appear on CT as lens shaped lesions 
on the medial aspect of the iliac bone containing bone mar-
row with a dense line between the ossified subperiosteal 
hematoma and the iliac bone marrow called the ‘ghost native 
cortex’ (Fig. 25). The presence of the ghost native cortex 
between the native marrow of the iliac bone and the mar-
row of the ossified subperiosteal hematoma helps distinguish 
from fibrous dysplasia which can otherwise have a similar 
appearance [52]. On MRI, it appears as a mildly enhancing 
T1-low, T2-high signal intensity lesion without abnormal 
bone marrow edema, periosteal reaction, or perilesional soft 
tissue edema [51, 53]. This entity should not be mistaken for 
an aggressive intraosseous lytic lesion and identification of 
the pathognomonic ‘ghost native cortex’ sign can help avoid 
additional unnecessary workup.

Fig. 18  Preoperative CT and postoperative MRI correlate for Fig. 17. 
Axial CT (a) demonstrates the presence of normal glandular breast 
tissue (curved arrows). Axial CT (b) illustrates the normal rectus 
abdominis muscles (arrows) shortly before the TRAM flap proce-
dure. Axial T1W MR (c) demonstrates bilateral transplanted rectus 
abdominis muscles (arrows), a few foci of susceptibility related to 
surgical clips (arrowheads), and a paucity of glandular tissue
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Fig. 19  50-year-old female with 
a subcutaneous bone flap after 
decompressive craniotomy for a 
traumatic subdural hematoma. 
Axial (a), coronal (c), and sagit-
tal (d) contrast-enhanced CT 
images demonstrate a curvilin-
ear osseous structure (arrows) 
in the subcutaneous tissues of 
the right lower quadrant with 
surrounding hematoma and foci 
of gas (arrowheads). This cor-
responds to a missing fragment 
of the calvarium seen on axial 
head CT (b). In fact, the coronal 
suture can be seen on sagittal 
reconstructions (d) (arrow)
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Conclusion

Evaluation of extra-cavitary soft tissue abnormalities tends 
to be underemphasized in the interpretation of abdominal 
and pelvic CT and MR studies. We have presented a broad 
review of abdominal wall and spinal soft tissue findings 
encountered in our practice with pearls from the current 
knowledge about interpretation and management in order 
to improve awareness of these entities.

Fig. 20  52-year-old male with subcutaneous panniculitis. Two axial 
(a, b) CT images through the upper abdomen demonstrate increased 
attenuation and inflammatory changes in the anterior abdominal wall 
subcutaneous fat (arrows), consistent with subcutaneous panniculitis
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Fig. 21  30-year-old male with Hidradenitis Suppurativa (HS). Axial 
(a, b) and coronal (c) CT reformats through the gluteal cleft and peri-
neum demonstrate nodular, bilateral, fairly symmetrical subcutaneous 
soft tissue thickening (arrows) with sinus track formation (arrowhead) 
in a patient with pathologically proven HS. Contrast these findings 

with a different patient with cellulitis. Axial (d) CT image illustrates 
diffuse “fat stranding” in the left greater than right gluteal subcutane-
ous soft tissues (curved arrows), compatible with cellulitis. A devel-
oping fluid collection is noted in the right gluteal subcutaneous tis-
sues
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Fig. 22  49-year-old male 
with Hidradenitis Suppurativa 
(HS). Axial CT (a), sagittal CT 
(b), axial T1W (c), axial T2 
fat-saturated (d), and sagittal 
post-contrast fat-saturated T1W 
(e) MR sequences demonstrate 
diffuse nodular skin thickening 
(arrows) along the scrotum, 
bilateral groin, medial thighs, 
posterior buttocks, and lower 
back with linear high T2 signal 
suggestive of sinus tracks 
(arrowheads) and areas of 
superimposed enhancement 
which may represent super-
imposed infection or micro 
abscesses (curved arrows)



1501Abdominal Radiology (2023) 48:1479–1504 

1 3

Fig. 23  32-year-old female with a Canal of Nuck hydrocele. Coro-
nal T1 (a), coronal T2W fat-saturated (b), and axial T1W (c) images 
demonstrate an ovoid, simple fluid intensity structure within the left 

inguinal canal. Coronal T1W fat-saturated post-contrast (d) images 
demonstrate trace peripheral enhancement with no internal enhance-
ment
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Fig. 24  30-year-old male with Klippel-Trenaunay-Weber Syndrome. 
Axial mid-abdomen CT (a) images demonstrate enlargement of 
the subcutaneous tissue of the right flank (arrow) and large splenic 
hemangioma (arrowhead). Axial pelvic CT (b) images show mesen-
teric venous malformations associated with phleboliths (arrowhead) 
and colonic hemangiomatosis with phleboliths (arrow). Coronal pos-

terior abdomen CT (c) images show splenic and mesenteric heman-
giomas with associated calcifications (arrow). Axial upper thigh CT 
(d) images demonstrate gigantism of the right lower extremity with 
soft tissue hypertrophy and numerous subcutaneous varicose veins 
(arrow)
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