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ABSTRACT

Pseudoaneurysm is an abnormal outpouching from the arterial wall containing only the outermost adventitial layer. As compared

with this, true aneurysms contain all three layers: intima, media, and adventitia. Pseudoaneurysms are formed when blood trav-

erses through the intima and media but is held by an adventitial layer. There are several etiologies for the formation of pseudoan-

eurysms, the most common one being posttraumatic laceration or dissection of the vessel wall. Postprocedural iatrogenic injury
during surgery or biopsy is also another common cause for the development of pseudoaneurysms. Vasculitis, regional inflam-
matory conditions (like pancreatitis causing splenic pseudoaneurysm), and penetrating atheromatous ulcer are among the less
common causes. Here, we present a case of a chronic posterior tibial artery pseudoaneurysm following a remote gunshot injury

that resulted in extensive transcortical erosion with intraosseous extension and tibial bone transcortical erosion on a 33-year-old

male patient with no known prior medical illness. Multimodal imaging including Doppler ultrasound, MRI (with contrast), and

CT angiography established the diagnosis after an initial fine-needle aspiration (FNA) attempt led to significant hemorrhage.

Only a few cases have been reported on pseudoaneurysms of this size and tibia bone erosion. To our knowledge, full tibial trans-
cortical erosion caused by a chronic posterior tibial artery pseudoaneurysm has not been clearly documented in the literature.
This case highlights the importance of early vascular imaging prior to biopsy of pulsatile or indeterminate soft tissue masses.

1 | Introduction

An aneurysm is a localized permanent dilatation of a blood ves-
sel with at least a 50% increase of its expected normal caliber.
Based on the involvement of blood vessel wall layers, there are
two types of aneurysms: true and false aneurysms [1].

Pseudoaneurysms are contained arterial wall disruptions where
blood escapes through a defect in the intima and media and is
confined by adventitia or surrounding soft tissues. In contrast,
a true aneurysm is bounded by all the three layers of the ves-
sel wall. Pseudoaneurysms commonly develop following direct
arterial damage, which may be caused by medical procedures

(iatrogenic) or external trauma [2-6]. Alternatively, they can
arise indirectly from inflammatory processes that erode the ves-
sel wall and connective tissue disorders [7].

Pseudoaneurysm typically presents clinically as a pulsatile
mass, often accompanied by an audible bruit [8]. On imaging
evaluation, ultrasound, which is the first-line modality, charac-
teristically demonstrates the “yin-yang” sign on color Doppler
and a to-and-fro waveform on spectral analysis. CT angiography
(CTA) and magnetic resonance imaging (MRI) are additionally
utilized for more detailed assessment, particularly to delineate
the extent of the lesion and its relationship to adjacent structures
[3,9].
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Because of their deep intermuscular location and smaller size,
posterior tibial artery pseudoaneurysms are rare [2-5, 10].
Not only the location, but the presence of chronic evolution of
pseudoaneurysm leading to extensive tibial cortical destruc-
tion and full transcortical erosion into the medullary cavity
and anterior subcutaneous tissues makes this case extremely
uncommon.

Using PubMed, Scopus, and Google Scholar a focused litera-
ture search was conducted between January 2000 and February
2026 using the terms: “posterior tibial artery pseudoaneurysm,”
“chronic pseudoaneurysm with bone erosion,” and “intraosse-
ous pseudoaneurysm extension.” Less than 40 cases of posterior
tibial artery pseudoaneurysm were identified, and none clearly
described transcortical erosion.

Here, we present a case of posterior tibial artery pseudoaneu-
rysm causing tibial transcortical erosion, emphasizing the mul-
timodality imaging finding and key differentiating points from
soft tissue or osseous pathology.

2 | Clinical Presentation

A 33-year-old male patient with no known medical illness pre-
sented with progressively enlarging swelling over the left ante-
rior proximal shin of 1-year duration. The swelling is associated
with knee stiffness but no claudication or weight loss. He had a
history of gunshot trauma to the left posterior knee soft tissue
2 years prior, which was managed conservatively. Based on the
available medical records, no bone fracture or joint dislocation
was documented, and no surgery was performed. The wound
healed without immediate complications.

The patient has no known history of deep venous thrombosis,
history of travel, or prolonged immobilization. Basic laboratory
workup including CBC, CRP, and coagulation profile (PT, PTT,
and INR) were within normal range.

On physical examination at presentation to an orthopedic specialty
center, a small swelling was noted over the anterior aspect of the
proximal left leg. The lesion was partially compressible and mildly
tender. It was nonerythematous, with no overlying ulceration or
sinus formation. Pulsatility was not clearly appreciated on initial
examination. No audible bruit was documented. Distal dorsalis
pedis and posterior tibial pulses were palpable and symmetrical.

Because the lesion was located adjacent to the tibial cortex and
far from major vascular structures, a possibility of primary bone
tumor with soft tissue component (including aggressive entities
such as osteosarcoma), metastatic lesion, or soft tissue sarcoma
was initially considered in the differential diagnosis. The patient
was directly evaluated by orthopedic specialists, and based on
the clinical suspicion of a neoplastic process, fine-needle aspira-
tion (FNA) was attempted prior to imaging assessment, which
resulted in significant bleeding, and the procedure was termi-
nated. Hemostasis was achieved by direct compression and pres-
sure dressing; no tourniquet was applied. The patient remained
hemodynamically stable. Then, ultrasound and MRI were per-
formed, followed by CTA for further characterization.

FIGURE 1 | Sonographic images through posterior left knee show
large cystic mass with peripheral solid echogenic content suggestive of
thrombosis. (A, B) On color Doppler study, only the anechoic portion
demonstrates flow with yin—yang pattern is noted.

3 | Imaging Findings
3.1 | Ultrasound Finding

Ultrasound examination demonstrated a large anechoic cys-
tic mass with peripheral hypoechoic solid components in the
left popliteal fossa, extending inferiorly into the proximal leg,
deep to the soleus muscle. The lesion measured 7.7 X 4 cm
(Figure 1A). On color Doppler examination, a yin-yang flow
pattern was noted within the cystic component, and com-
munication with the normal sized posterior tibial artery was
appreciated (Figure 1B). Additionally, an anteromedial tibial
cortical breach was noted, with a 2.8 X 7.8 — cm cystic lesion
having communication with the medullary cavity (Figure 2A).
Spectral Doppler showed bidirectional (to-and-fro waveform)
flow (Figure 2B).

3.2 | MRI Finding

Contrast-enhanced MRI of the left leg demonstrated a well-de-
fined expansile popliteal fossa mass with transcortical extension
into the tibia via a posterior cortical defect (Figure 3A). It showed
heterogeneous hyperintense signal on T1-weighted (Figure 3B)
and PD fat-saturated sequences (Figure 3C), with no significant
postcontrast enhancement. The lesion further extends through
an anterior cortical breach into the superficial subcutaneous soft
tissues (Figure 4).
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FIGURE 2 | Color Doppler sonographic image through the left shin
demonstrate a small anechoic cystic lesion adjacent to the anterior tib-
ial cortex with a prominent color flow-through a focal cortical defect
(white arrow on Panel A). (B) On spectral Doppler study, bidirectional
(to-and-fro) flow pattern is noted.

A)

B)

3.3 | CTA Finding

Follow up CTA of the lower extremity which in turn showed
large outpouching from the proximal posterior tibial artery
with the neck measuring 9mm (Figure 6A,B). The sac demon-
strated peripheral thrombus with an enhancing central lumen
(Figure 6B). No active extravasation was seen at the time of im-
aging. Distal runoff was preserved with normal opacification of
distal posterior tibial branches. A large defect was seen in the
posterior aspect of the tibia with the thrombosed portion of the
vascular lesion extending into the medullary cavity then into an-
terior subcutaneous tissue through a small defect (Figure 7A-C).

Axial CTA bone-window image of the left leg demonstrates a small
metallic density foreign body within the soft tissues, likely represent-
ing a retained bullet fragment from prior gunshot injury (Figure 5).

In summary, the presence of yin-yang sign as well as to-and-fro
waveform on Doppler study, enhancing sac with neck on CTA,
and direct arterial communication on both imaging modalities
are important findings to differentiate a vascular lesion from
soft tissue or an aggressive bone tumor.

4 | Management

Due to the advanced nature of the pseudoaneurysm, surgical
management was undertaken. Postprocedure, distal posterior
tibial artery pulsation was restored. At 1-month follow-up, there
was complete resolution of swelling with intact distal pulses and
no neurological deficit.

5 | Discussion

Posterior tibial artery pseudoaneurysms are extremely rare with
less than 30 reported cases published in the literature [2]. They

©

FIGURE3 | (A) Axial PD fatsat, (B) coronal T1, and (C) sagittal PD fat sat; MR sequences show a large heterogeneously hyperintense mass in the

posterior proximal leg, which has clear tibial bone intramedullary extension through a large posterior cortical breach (measuring 5.17 X 1.42 cm).

Susceptibility artifacts are noted in three images (likely from bullet fragments which are shown on the CT image of Figure 5).
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FIGURE 4 | Axial T1, fat sat, and postcontrast images at proximal
tibia show transcortical erosion with the lesion extending through a
large posterior (black arrow) cortical defect and into the anterior shin
through a smaller defect (white arrow).

(A)

®

FIGURE 5 | (A) Sagittal oblique and (B) axial CT angiography of the
left leg shows a large contrast opacifying lesion, which has a small di-
rect communication with the posterior tibial artery (white arrow, on
both images). The lesion also contains a hypodense nonenhancing pe-
riphery with lack of contrast filling (black arrow), which is suggestive
of a thrombus.

typically arise from penetrating or blunt trauma, lower limb
fractures, and orthopedic interventions [2-6, 11]. Notably, our
case is a result of a penetrating bullet injury, fitting one of these
established causes.

Although often initially asymptomatic and found incidentally
during imaging or surgery, pseudoaneurysms typically develop
symptoms as they enlarge. Symptomatic cases commonly pres-
ent with local or systemic signs like pain, swelling, and an ex-
panding pulsatile mass, with symptom severity linked to size
[3, 12]. Compression of the adjacent nerves or veins by a pseu-
doaneurysm can result in neuropathy, venous obstruction, and
even thrombosis. Additionally, a ruptured pseudoaneurysm
may lead to compartment syndrome, which is associated with
high rates of morbidity. If left untreated, posterior tibial artery
pseudoaneurysms can lead to vascular rupture, limb ischemia,
and in severe cases, limb loss or rarely death [6, 7, 13-15].
Incorporating imaging early in the assessment of masses after
trauma can prevent iatrogenic rupture and significant bleeding,
a complication encountered in our case.

Doppler ultrasound is the first-line imaging modality for eval-
uation of pseudoaneurysms, giving detailed information on the
size, flow pattern, dimension of the neck, and feeding vessel.
It characteristically shows turbulent flow with the “Yin-yang”
or “Pepsi” sign on color Doppler and a “to-and-fro” waveform
in the neck on spectral Doppler analysis; both of these were
demonstrated in our case. CTA shows a contrast-filled sac, usu-
ally with an area of low attenuation indicating possible throm-
bosis, and shows the pedicle artery and its relation to the sac.
MR angiography can be performed in patients in whom iodin-
ated contrast or radiation is not appropriate. Additional MRI
features supportive of a vascular etiology include flow-related
signal voids and pulsation artifacts. Conventional angiography
remains the gold standard, with real-time hemodynamic infor-
mation, and is particularly helpful when the diagnosis is uncer-
tain [3, 9, 16].

The complication of tibial transcortical bone erosion observed
in this case is exceptionally unusual. However, similar erosive
changes have been reported in other anatomical locations, such
as vertebral bone erosion secondary to contained ruptures of
abdominal aortic aneurysms. The proposed likely mechanism
involves the progressive expansion of the cystic mass and re-
petitive mechanical trauma from the pulsatile nature of the
pseudoaneurysm. In such cases, bone erosion is also considered
indicative of the chronicity of the aneurysm [17, 18]. Our case
presents a chronic course, and the mechanisms discussed above
may plausibly explain the large tibial erosions.

A soft tissue mass with associated osseous involvement due to
a pseudoaneurysm may mimic a tumor, raising concern for a
locally aggressive primary bone tumor or a soft tissue neoplasm
with secondary bone extension. However, the absence of a solid
enhancing mass and lack of aggressive periosteal reaction and
vascular encasement instead of arterial communication make a
neoplastic process less likely [8, 16, 19].
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FIGURE 6 | (A) Sagittal, (B) axial, and (C) coronal CT angiography images showing the thrombosed segment of the pseudoaneurysm within the

medullary cavity, which then extends into anterior subcutaneous tissue through a small anterior tibial cortical defect (white arrow, Pannel B). The

large posterior cortical defect, along with the thrombosed intramedullary segment of the lesion, is well depicted (black arrow, Pannel C).

FIGURE 7 | Axial left leg CT angiography in bone window shows
small metallic density foreign body (white arrow), likely a bullet frag-
ment from prior gunshot injury.

5.1 | Teaching Points
From this study, we have identified the following teaching points:

» Pseudoaneurysm can mimic an aggressive bone or soft tis-
sue tumor, particularly when associated with cortical ero-
sion and intraosseous extension.

» Doppler ultrasound demonstrates characteristic yin-yang
color flow and to-and-fro spectral waveform, confirming
vascular origin.

« CTA shows arterial phase enhancement with direct com-
munication to the parent artery.

« MRI may demonstrate flow voids and pulsation artifacts,
supporting a vascular etiology.

« Biopsy should be avoided prior to imaging confirmation due
to risk of catastrophic hemorrhage.

6 | Conclusion

Although rare, posterior tibial artery pseudoaneurysms should
be considered in the differential diagnosis of calf lesions.
Doppler ultrasound, CTA, and MRI play a crucial role in estab-
lishing the diagnosis. This case also highlights the importance
of appropriate imaging evaluation prior to tissue sampling, as
biopsy of vascular lesions such as pseudoaneurysms may result
in catastrophic hemorrhage.

Nomenclature

CT computed tomography

MRI magnetic resonance imaging
UsS ultrasound

FNA fine-needle aspiration
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