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Delayed intra-articular pseudoaneurysm of the dorsalis pedis artery
following arthroscopic Brostrom results in an unusual clinical

presentation
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Abstract

Pseudoancurysms of the dorsalis pedis artery are rare complications following arthroscopic surgery. This manuscript reports a
case of an intra-articular pseudoaneurysm presenting nearly 5 months following an arthroscopic Brostrom procedure. The rarity
of this complication and the patient’s unusual clinical presentation prompted the use of imaging to diagnose the problem and
guide management. Although imaging artifacts are often a nuisance, recognition of clinically relevant artifacts can help make a

diagnosis. This case illustrates such a situation.
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Introduction

The role of arthroscopy in the management of ankle injuries
has increased over the past decade [1]. Although less invasive
than open surgery, complication rates for arthroscopic ankle
procedures can range from 9 to 17% [2]. Most of the compli-
cations are neurological and often involve injury to the super-
ficial peroneal nerve or its branches [3], but vascular damage
can also occur [4-9]. latrogenic pseudoaneurysms of the ankle
are a rare surgical complication, with an estimated incidence
of 0.008% [4]. Pseudoaneurysms, or contained vessel rup-
tures, result when all three layers of the vascular wall are
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destroyed, but the bleeding through the defect is contained
by the surrounding tissue [5]. They are often eccentric and
may result in a focal dilation of an artery [4]. The most com-
monly injured vessels after ankle surgery are the anterior tibial
artery (ATA)/dorsalis pedis artery (DPA) and the lateral plan-
tar artery (LPA) [4]. Though uncommon, untreated
pseudoaneurysms may result in hemarthrosis (and resultant
cartilage injury), arterial thrombosis, compartment syndrome,
and decreased flow to distal tissues due to distal embolization
[4]. In the event of a pseudoaneurysm rupture, hemorrhage
may occur and when severe enough, hemodynamic instability
may ensue [5].

This manuscript reports a case of a pseudoaneurysm that
developed several months after surgery, which resulted in a
peculiar clinical presentation. The multimodality imaging ap-
pearance of this complication is presented with an emphasis
on an imaging artifact that helped to make the correct
diagnosis.

Case report

A 15-year-old girl with a history of chronic right ankle insta-
bility, presented with acute onset of intermittent stabbing pain
along the medial ankle and foot 4.5 months following an ar-
throscopic Brostrom procedure (a modified arthroscopic pro-
cedure to achieve anatomical stabilization of the lateral ankle
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ligaments [10—13]). She described her pain as waxing and
waning, with episodes lasting from 5 to 15 min, associated
with a transient erythematous and purpuric skin rash along the
medial and dorsal aspect of her foot (Fig. 1). The patient
described gradual resolution of the rash within a few hours
after each attack. Clinical examination revealed paresthesia in
the same distribution of the rash and fullness in the anterior
ankle and bounding DPA pulse. An MRI of her ankle (3 T
SKYRA,; Siemens Healthcare, Berlin, Germany) was request-
ed to determine the etiology of her pain. While the patient was
in the magnet, she developed severe pain with the accompa-
nying rash. She was in so much pain that she could not com-
plete the examination. Upon review of the images, there was a
large ankle joint effusion with an intra-articular mass. There
was also marked distention of the flexor hallucis longus (FHL)
tendon sheath with T1 iso- to hyperintense material and a rim
oflow T1 and T2 signal (Figs. 2, 3). Additionally, in the phase
encoding direction, pulsation artifact was noted along the
plane of the mass. At this point, the referring surgeon was told
that a vascular lesion was suspected and that an ultrasound
examination would help to confirm the diagnosis. Within less
than an hour, the patient presented for the ultrasound and her
rash and severe pain had completely resolved. The ultrasound
confirmed the presence of an intra-articular vascular mass
with turbulent high velocity blood flow that resembled a
yin-yang with color Doppler imaging (Fig. 4). The joint effu-
sion was hyperechoic and similar material was present in the
FHL tendon sheath. The patient had reproducible pain with
probe pressure over her FHL tendon sheath and reported that
there was chronic pain in this region even when the rash was
not present. The imaging findings were reported as consistent

Fig. 1 A 15-year-old female patient with repeated episodes of transient
dorsal and medial purpuric rash. Sample images taken by the patient
during these episodes. The picture on the right shows near normalization
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with a pseudoaneurysm arising from the dorsalis pedis artery
or one of its branches with intra-articular hemarthrosis
decompressing into the FHL sheath (presumably irritating
the tendon and the sheath owing to the reproducible pain with
probe pressure on the sheath).

Surgical management was elected. After the dorsalis pedis
artery was exposed, the pseudoaneurysm was identified and
entered. Following thrombus evacuation, a defect in the pos-
terior wall of the dorsalis pedis artery was identified, but was
too large to attempt primary repair. Therefore, the artery was
clamped proximally and distally and the pseudoaneurysm was
resected. Intraoperative doppler ultrasound of the dorsalis
pedis artery documented good signal proximal and distal to
the ligation. At 6 weeks post-procedure, the patient’s symp-
toms had resolved.

Discussion

During an arthroscopic procedure, the ankle joint is normally
visualized using the anterolateral and anteromedial portals
with the anterolateral portal positioned lateral to the peroneus
tertius tendon and the anteromedial portal medial to the tibialis
anterior tendon [6]. The antero-central portal is avoided owing
to the increased risk of injury to the anterior tibial/dorsalis
pedis artery [4, 7, 8], but aggressive shaving through the an-
terolateral portal under traction may cause direct injury to the
posterior wall of the DPA [9]. The anatomy of the DPA, in-
cluding its variable anatomical positioning and branching pat-
terns in addition to its inherent proximity to the anterior ankle
joint (mean distance of 2.3+ 1.1 mm), increases its
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of the skin color following such an episode. The patient described gradual
resolution of the rash within a few hours of each attack
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Fig. 2 MRI from a 15-year-old girl with transient rash and pain nearly
5 months after an arthroscopic Brostrom procedure. a Sagittal proton
density fat-suppressed (PDFS, TE: 48 TR: 3,270) shows a round, hetero-
geneous intra-articular mass within the anterior ankle joint (red arrow).
Pulsation artifact is noted emanating from the mass in the phase encoding
direction, suggesting high velocity blood flow within the structure (blue

susceptibly to damage [4, 5, 7-9, 14]. Moreover, intraopera-
tive joint manipulation (such as distraction and plantarflexion)
further decreases the distance between the DPA and the ante-
rior capsule, rendering it even more vulnerable to injury [9].
Patient-related factors may also contribute to the risk of
pseudoaneurysm development including early weight-bear-
ing, anticoagulation, and the presence of comorbid diseases
such as collagen diseases, fibromuscular dysplasia, and oste-
ogenesis imperfecta [4]. The development of a
pseudoaneurysm typically occurs within the first few weeks
of the procedure [4], although development has been reported
up to months following surgery [5, 15].

Patients usually present with pain and swelling and may
have a clinically apparent pulsatile mass [4, 6, 16]. This mass

Fig. 3 MRI from a 15-year-old
girl with transient rash and pain
nearly 5 months after an
arthroscopic Brostrom procedure.
a: T1 (TE: 11 TR: 721) and b
coronal short tau inversion
recovery (STIR, TE: 77 TR:
5,870) images show heteroge-
neous signal (red arrows) within
the sac relating to the swirling
blood and degrading blood
products

arrows). There is fluid signal intensity material within the ankle joint
around the mass and within the flexor hallucis tendon sheath (red
arrowhead). b Sagittal PDFS (TE: 48 TR: 3,270) image demonstrates
extensive fluid signal intensity material distending the flexor hallucis
longus tendon sheath (blue arrow). Similar materials are also seen in
the ankle joint (red arrows)

may be associated with audible bruits, palpable thrills or
clinical signs of arterial insufficiency [4, 14]. Although
the exact etiology of our patient’s unusual transient and
painful skin is not entirely clear, possibilities include
embolic showers in the distal circulation, transient vaso-
spasm, or venous edema [17].

The diagnosis of a pseudoaneurysm can be confirmed via
an ultrasound or conventional MR or CT angiography, the
latter being more accurate in defining the exact origin of the
pseudoaneurysm [4]. Unenhanced CT may reveal a low-
attenuation mass with a neck arising from the parent artery.
Conventional or CT angiograms demonstrate filling of the
pseudoaneurysm with contrast material. Unenhanced MRI
may depict a pseudoaneurysm as a round heterogeneous mass
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Fig.4 Targeted ultrasound of the mass following termination of the MR
a Long axis ultrasound image at the level of the anterior ankle joint shows
a corresponding round hypervascular mass within the anterior recess of
the ankle joint. Color Doppler imaging demonstrates the “ying yang sign”
with aliasing noted indicative of the high-velocity flow within the mass.
Around the mass, hyperechoic material corresponding to the hyperintense
material seen on the MRI images is noted. This material does not have the

near a vessel [18]. One key MRI finding is the presence of
pulsation artifact. Pulsation artifact is caused by periodic k-
space modulation due to vascular diameter changes resulting
from the inflow and outflow of arterial blood flow [19].
Although pulsation artifact is usually an imaging nuisance,
in this case, recognition of pulsation artifact along the phase
encoding direction emanating from the mass suggests a high-
flow vascular lesion. An additional clue to the presence of a
vascular lesion is the visualization of blood products or throm-
bus, which may appear as hyperintense on T1-weighted im-
ages owing to the presence of methemoglobin depending on
how long the blood has been present [19]. Color Doppler
ultrasound demonstrates turbulent high flow within the mass
with the specific “yin-yang sign,” a mixing of red and blue
color appearing owing to the swirling of blood as it rushes in
and out of the pseudoaneurysm [20]. Moreover, pulsed wave
Doppler, when placed along the pseudoaneurysm’s neck, pro-
vides a classic biphasic to-and-fro waveform, indicating
antegrade blood flow during systole and retrograde blood flow
during diastole within the non-thrombosed portion of the an-
eurysmal cavity [21, 22].

Various methods have been described for the treatment of
pseudoaneurysms arising from the ATA/DPA. The chosen
treatment method is based on the pseudoaneurysm’s location,
size, and shape, in addition to the patient’s age and medical
comorbidities, particularly local arterial patency [4]. In a more
typical extra-articular location, such as the groin, treatments
include prolonged ultrasound-guided compression,
ultrasound-guided thrombin injection, resection of the
pseudoaneurysm with interposition vein grafting, or
endovascular stenting [2, 5, 9]. Intra-articular
pseudoaneurysms are usually not amenable to compression
and thrombin would be unlikely to be used owing to the po-
tential communication with the joint (as seen in this case).
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usual anechoic appearance typical of simple joint fluid because the fluid is
blood. For reference, the dorsal talar head and neck are indicated with a
blue and red arrow, respectively. b Long-axis ultrasound image over the
area of tenderness to palpation shows distension of the flexor hallucis
longus sheath filled with hyperechoic material consistent with blood.
The sheath is flanked with red arrows, and the tendon is indicated with
a blue arrow

Surgical methods are warranted if nonsurgical methods fail
or if a pseudoaneurysm is rapidly expanding and/or causing
neurovascular compromise [4].

In conclusion, although rare, pseudoaneurysms may occur
following arthroscopic ankle surgery. The interpreting physi-
cian should keep this diagnosis in mind when confronting a
vascular mass following surgery and the presence of emanat-
ing pulsation artifact is highly suggestive. A limited ultra-
sound examination can be performed to confirm the diagnosis
if necessary.
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