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Rupture of the anterior cruciate ligament (ACL) is a common knee injury, and reconstruction via arthroscopy is popular for its safety and low
complication rate, around 1%. Vascular injuries from this procedure are extremely rare, with an incidence of 0.003%-1%. Pseudoaneurysms fol-
lowing knee arthroscopy are even less frequent. This paper discusses a rare case of pseudoaneurysm after ACL reconstruction in the articular
branch of the right inferomedial genicular artery (IMGA), originating from an anterior tibial artery with a high origin. A 47-year-old man with Von
Willebrand disease developed a 24 mm pseudoaneurysm 30 days post-ACL reconstruction. CT-angiography showed the pseudoaneurysm near
the tibial tunnel screw and an unusually high anterior tibial artery origin. Emergency angiography confirmed this, and embolization using Squid
Peri 18 was successful, with no complications. The patient recovered well. Vascular injury is a rare knee arthroscopy complication, but early di-
agnosis and awareness of anatomical variations are essential. Endovascular treatment for iatrogenic pseudoaneurysms is safe and effective

and facilitates rapid recovery.

pseudoaneurysm; inferomedial genicular artery; endovascular; anterior cruciate ligament.

Rupture of the anterior cruciate ligament (ACL) is one of the
most prevalent knee injuries and consequently, the reconstruc-
tion of ACL is widely performed, commonly via arthroscopy.
This technique is considered safe and has a low complication
rate, with absolute risks associated with knee arthroscopy
remaining minimal, at approximately 1%." Vascular injuries
specific to this procedure are exceptionally rare, with studies in-
dicating an incidence rate between 0.003% and 1%.%* Reports
of pseudoaneurysm development after knee arthroscopy are sig-
nificantly limited.

This paper presents a case of a pseudoaneurysm, develop-
ing after arthroscopic ACL reconstruction, in the articular
branch of the right inferomedial genicular artery (IMGA),
which itself arises from a right anterior tibial artery with a
high origin.

A 47-year-old man, with a history of Von-Willebrand dis-
ease, was transferred to the Interventional Radiology depart-
ment of our institution due to surgical wound dehiscence and
suspected active bleeding 30 days after undergoing right ACL
reconstruction. Upon admission, the patient was stable but
showed a pulsatile swelling and signs of bleeding in the me-
dial size of the treated knee. CT-angiography of the lower ex-
tremities revealed a significant haematoma associated with a
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24 mm pseudoaneurysm, likely originating from the right
IMGA that showed a downwards angulated origin. It was
noted that the pseudoaneurysm was in close contact with the
tibial tunnel screw (Figure 1). Additionally, an unusually high
origin of the right anterior tibial artery (arising from the mid-
dle third of the right popliteal artery) was observed.

Emergency angiography was performed straightaway, under
local anaesthesia and sedation, in the Interventional Radiology
suite. The procedure involved retrograde puncture of the left
common femoral artery with ulterior catheterization of the right
common femoral artery, using a Cobra SF catheter (Cordis
Medical Corp., Miami Lakes, FL, USA), followed by the ad-
vancement of a SF introducer sheath (Terumo Europe N.V.,
Leuven, Belgium) to the distal right femoral artery. The angiog-
raphy confirmed the CT-angiography findings and also demon-
strated an IMGA originating from the anterior tibial artery
(Figure 2). Subsequently, the IMGA was catheterized with a 2.0
F Merit Pursue microcatheter (Merit Medical Ireland Ltd,
Galway, Ireland), and the pseudoaneurysm was embolized with
SquidPeri 18 (Balt, Gland, Switzerland) (Figure 3).

No complications were observed during the follow-up.

Pseudoaneurysms arise from a disruption in arterial wall con-
tinuity resulting from inflammation, trauma, or iatrogenic
causes such as surgical procedures (in our case the tibial
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Axial (A) and sagittal (B) reconstruction of the CT angiography showing a haematoma (white star) and a hyperdense pseudonodular lesion in
direct contact with the distal part of the tibial tunnel screw, compatible with a pseudoaneurysm.

(A) Angiography was performed from the distal right femoral artery, confirming the presence of the pseudoaneurysm (star) and revealing that
the origin of the inferomedial genicular artery (IMGA) was indeed in the previously described high-origin anterior tibial artery (arrow). (B) Ulterior
catheterization of the IMGA with more detailed visualization of IMGA disposition and the pseudoaneurysm.

tunnel screw could have lacerated the arterial wall), percuta-
neous biopsy, or drainage. Under the influence of sustained
arterial pressure, blood dissects into the tissues around the
damaged artery and forms a perfused sac that communicates
with the arterial lumen. The perfused sac is contained by the
media or adventitia or simply by soft-tissue structures sur-
rounding the injured vessel.*

Regarding knee procedures, the most commonly reported
incidence of vascular injury and, consequently, pseudoaneur-
ysms, occurs following total knee arthroplasty.’

As mentioned earlier, arthroscopy has a low complication
rate. The absolute risk of complications associated with knee
arthroscopy remains minimal, at around 1%." Vascular inju-
ries are rare, with studies reporting an incidence between
0.003% and 1%.>’

Pseudoaneurysms of the IMGA after arthroscopic ACL re-
construction are highly unusual and rarely described in the
literature.®”

Pseudoaneurysms can be treated with ultrasonography-
guided compression, ultrasonography-guided thrombin,
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Figure 3: (A) Pre-embolization image before treatment. (B) Administration of the embolic agent from the proximal portion of the inferomedial genicular
artery. (C) Comparative arteriography after embolization, showing successful occlusion of the aneurysm.

injection, open surgical ligation of the involved vessels, embo-
lization by a microcatheter, or insertion of an endovascu-
lar stent.®

The traditional treatment for pseudoaneurysms has been
surgical repair, but surgery has several drawbacks, including
prolonged hospitalization, the requirement for general anaes-
thesia, and poor wound healing in patients with comorbid-
ities. Additionally, surgery carries a higher risk of
complications and mortality compared to interventional radi-
ology techniques. Advances in technology have led to the in-
creased use of interventional radiology, which is now the
preferred treatment. However, surgery remains the gold stan-
dard for infected pseudoaneurysms, rapid expansion, ischae-
mia, neuropathy, and cases where percutaneous or
endovascular treatments have failed.’”

In our case, due to the presence of a significant haema-
toma, the risk of active bleeding and the possibility of an im-
mediate endovascular access to the feeding vessel, the
endovascular approach was performed with a successful out-
come and a minimal recovery time for the patient.

Various embolic materials may be used for embolization of
pseudoaneurysms, and the choice depends on various factors
with no specific guidelines.

The decision to use a liquid agent in this case was due to
the inability to advance the microcatheter beyond the proxi-
mal portion of the feeding artery due to its small calibre. By
using a liquid agent that will flow across the pseudoaneurysm
neck, distal and proximal embolization (sandwich technique)
will be achieved, thereby preventing incomplete occlusion
and development of collateral circulation.

A further point that makes this case particularly interesting
is the presence of an unexpected anatomical variant consist-
ing of an IMGA originating from the anterior tibial artery
and not from the popliteal artery, together with a high origin

itself of the anterior tibial artery from the middle third of the
popliteal artery. To our knowledge, this variation has not

been described before.'®

Conclusion

Vascular injury is an extremely rare complication of knee sur-
gery; however, there should be awareness for its occurrence
in order to establish an early diagnosis and treatment.

The possibility of anatomical variants should always be
considered to ensure a faster and more effective therapeu-
tic approach.

Endovascular treatment of iatrogenic pseudoaneurysms is
a fast, feasible, and safe technique that yields excellent results
and enables quick post-procedural recovery.

Learning points

¢ Inferomedial genicular artery pseudoaneurysms are a rare
complication of arthroscopic anterior cruciate ligament
reconstruction.
* However, it is essential to consider this complication due
to its high risk of haemorrhage. Awareness of this possi-
bility allows for timely intervention and appropriate plan-
ning to manage potential vascular complications
effectively.
Endovascular treatment has proven to be a safe, straight-
forward, and effective approach for addressing this com-
plication, significantly reducing the risks associated with
open surgical management.
Awareness of potential anatomical variations in knee ar-
terial vascularization is crucial during procedural plan-
ning to avoid prolonged surgery times and reduce
unnecessary radiation exposure.
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