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Abstract

latrogenic femoral artery pseudoaneurysm is usually caused by poor compression of the femoral artery after
puncture during endovascular surgery, or by guide wire puncture of the femoral artery branch, and a few are caused
by migration of small trochanteric fragments during internal fixation of hip fracture or trauma of the femoral artery by
steel nails. Timely detection and treatment of femoral artery pseudoaneurysm will not only accelerate the patient’s
recovery, but also reduce the occurrence of serious complications. In this report, we will describe the successful
treatment of many iatrogenic femoral artery pseudoaneurysms by six surgical methods. New therapeutic methods

are explored and prospected.
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Introduction

Pseudoaneurysm (PSA) is a pulsatile hematoma covered by
fibromuscular tissue when the wall of the artery is torn or punc-
tured, and when the rupture cannot be closed, the blood exosmo-
sis forms a pulsatile hematoma covered by fibromuscular tissue
[1]. In the past, pseudoaneurysms were usually caused by trauma,
but in the past three decades, non-cardiac percutaneous translu-
minal surgery was mainly performed through the femoral artery
approach, followed by a corresponding increase in common com-
plications: inguinal hematoma and pseudoaneurysm [2]. At the
same time, in patients with hip fracture, the insertion of screws,
the use of retractors, the locking of the distal end of intramedul-
lary nails and the movement of the fracture end during fracture
reduction can lead to injury of the femoral artery, which is accom-

panied by the occurrence of pseudoaneurysm of the femoral ar-
tery [3]. There are many ways to treat femoral pseudoaneurysm,
among which femoral aneurysm rupture repair is one of the most
classical surgical methods, but it may be accompanied by the risk
of aggravation of infection, increased nerve injury, bleeding and
so on [4]. At the same time, it is not the best choice for patients
with poor systemic tolerance, such as pseudoaneurysm caused
by femoral artery puncture in patients with ruptured intracranial
aneurysm, acute cerebral infarction and so on. Endovascular ther-
apy is a minimally invasive and effective method for embolization
or isolation of pseudoaneurysms with a variety of interventional
devices and materials [5]. Therefore, this paper summarizes and
analyzes the clinical data and surgical selection of patients with
femoral artery pseudoaneurysm diagnosed and treated in our
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center in the past half a year, combined with the relevant litera-
ture, so as to provide more effective treatment strategies for the
diagnosis and treatment of patients with femoral artery pseudoa-
neurysm.

Case 1l

A 62-year-old female was admitted to the hospital after 4 days
of finding a right inguinal mass. Digital subtraction angiography
was performed through the right femoral artery 10 days ago be-
cause of sudden disturbance of consciousness, and a fluctuating
mass of the right groin appeared after the operation. CT angiogra-
phy (CTA) suggested that the pseudoaneurysm of the right deep
femoral artery was about 4.0 x 5.0 cm in size and the diameter
of the rupture was about 0.3cm. After preoperative preparation,
the Seldinger technique was punctured through the left femoral
artery, the 0.035 inch guide wire guided the angiographic catheter
to the deep femoral artery, and under the guidance of the path,
the Abbott balloon dilatation catheter was introduced to the deep
femoral artery breach, and then punctured through the most ob-
vious part of the right inguinal mass and injected a small amount
of contrast medium into the tumor cavity. The blood flow at the
rupture was blocked by dilated balloon catheter, and there was
no blood reflux in the tumor cavity. The balloon was withdrawn 5
minutes after the right puncture needle was slowly injected with
pre-diluted thrombin 2000IU. Angiography found that there was
no leakage of contrast medium at the breach of the deep femoral
artery, and the breach disappeared. The operation was successful
and the patients were told to immobilize their lower limbs for 24
hours after operation (Figure 1).

~

Figure 1: A and B show the results of CTA and DSA of femoral ar-

tery pseudoaneurysm. Figure C shows balloon-assisted injection of

thrombin, and figure D shows the disappearance of pseudoaneurysm
Cﬂer thrombin injection. J

Case 2

A 58-year-old female patient was admitted to hospital because
of patent foramen ovale occlusion through the right femoral
artery approach, and a fluctuating mass in the right inguinal
region was found after operation. CTA examination showed that
there were multiple contrast media filling areas adjacent to the
right femoral artery, the maximum plane diameter was about 3.0
x 2.0 cm, which communicated with the superficial femoral artery,
and the diameter of the tear was about 0.3 cm. Considering the
pseudoaneurysm of superficial femoral artery, after sufficient
preparation before operation, the 6F puncture sheath was
punctured and inserted through the left femoral artery with
seldinger technique, and the COOK 7F 70 cm long sheath was
introduced under the support of guide wire. The diameter of
superficial femoral artery and the rupture of pseudoaneurysm
were confirmed by angiography, and the GORE VIABAHN stent
was precisely released at the rupture. After release, angiography
found that a little contrast medium was spilled from the proximal
end of the stent. Considering type | internal leakage, abbott
balloon was used to dilate the proximal stent. No contrast medium
spill was found after balloon dilatation, and the operation was
successful. The left femoral artery puncture site was treated with
Cordis exoseal vascular closure device (Figure 2).

~

Figure 2: A and B show the results of CTA and DSA of femoral artery
pseudoaneurysm. Figure Cindicates the disappearance of pseudoan-
Gurysm after stent implantation. J
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Case 3

A 81-year-old female patient with intracranial aneurysm un-
derwent endovascular treatment through the right femoral artery
approach, and the right inguinal region was found to be distend-
ing pain after operation. Ultrasonography showed that the right
deep femoral artery pseudoaneurysm was about 3.0 x 4.0 cm in
size and the rupture was about 0.4 cm, accompanied by throm-
bosis in the deep veins of the right lower extremities (superficial
femoral vein, posterior tibial vein, peroneal vein). After sufficient
preparation, the 6F puncture sheath was inserted through the
Seldinger technique of the left femoral artery, the misgurnus an-
guillicaudatus guide wire combined with a single curved catheter
super selectively entered the lumen of the deep femoral aneu-
rysm to release the coils, and then the GORE VIABAHN stent of
appropriate size was released from the deep femoral artery to
block the pseudoaneurysm laceration. the operation was success-
ful. The left femoral artery puncture site was treated with 7F Cor-
dis exoseal vascular closure device (Figure 3).

~

C D

Figure 3: A and B show the results of CTA and DSA of femoral ar-
tery pseudoaneurysm. Figure C and D indicates the disappearance
\of pseudoaneurysm after stent implantation and coil embolization. /

Case 4

A 72-year-old female was admitted to hospital for pain after
right knee arthroplasty and underwent revision of loosening of
the right hip joint after admission. The groin was swollen 6 hours
after operation. CTA revealed a pseudoaneurysm of the right
deep femoral artery, about 5.0 x 3.0 cm in size, with massive
hemorrhage in the subcutaneous soft tissue. After adequate
preparation, the 10cm incision was made longitudinally through
the right groin, the rupture of the aneurysm of the right deep
femoral artery was repaired, and the hematoma was removed at
the same time. The patient's blood pressure and heart rate were
stable after operation and discharged from hospital after recovery
(Figure 4).

Figure 4: A and B show the results of CTA femoral artery pseudoan-
eurysm and hematoma. Figure C indicates that the pseudoaneurysm
\of the femoral artery is ruptured and repaired. /

Case 5

A 65-year-old female was admitted to the hospital because of
repeated dizziness for one year, and the whole brain angiography
was performed through the right femoral artery. There was
a pulsatile mass in the right inguinal region after operation,
but there was no improvement after local compression. CTA
suggested a pseudoaneurysm of the deep femoral artery, the
size of which was about 3.0 x 2.0 cm and the tear was about
0.14 cm. After comprehensive preparation before operation,
the needle was punctured at the place where the pulsation of
the right inguinal mass was most obvious under the guidance of
ultrasound, the needle tip was displayed in time by ultrasound
and the "back and forth" blood flow spectrum disappeared from
the tumor neck to the tumor cavity with ultrasound probe, and
the pre-diluted thrombin 2000 IU was injected slowly through the
puncture needle. After continuous compression for 5 minutes,
the compressed probe was released gradually, and there was
no "back and forth" blood flow signal in the tumor cavity and
no palpable pulsation was found in the blood flow spectrum
pattern of ultrasound. The inguinal area was bandaged with
elastic bandage, and the pulsation of the posterior tibial artery
and dorsalis pedis artery of the right lower limb was examined
satisfactorily (Figure 5).
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C B

Figure 5: A and B show the results of CTA and ultrasound of femoral
artery pseudoaneurysm. Figure C indicates the rupture of the pseu-
doaneurysm of the femoral artery, and figure D indicates that the
pseudoaneurysm of the femoral artery disappeared after injection
\of hemagglutinin. /

C
Figure 6: A shows arteriosclerosis obliterans of femoral artery. Figure
B indicates rupture of branch artery of femoral artery. Figure C and
D suggest disappearance of hemorrhage of branch artery of femoral

\artery after embolization with gelatin sponge.

/

Case 6

A 65-year-old male patient underwent left lower limb angiog-
raphy and balloon dilatation because of left lower limb arterio-
sclerosis occlusion. The left thigh swelling and pain occurred dur-
ing the operation. The distal artery rupture of the branch of the
left deep femoral artery was found immediately during the opera-
tion. Through the microcatheter to the place of vascular rupture,
gelatin sponge was used to embolize the ruptured branch artery.
No overflow of contrast medium was found after embolization,
and the embolization effect was good (Figure 6).

Discussion

Latrogenic femoral pseudoaneurysm is usually a complication
caused by femoral artery puncture during endovascular treat-
ment, with an incidence of about 0.6% to 3.2% [6]; it is also re-
garded as one of the late complications after orthopedic surgery
(especially hip surgery) [7]. The clinical manifestations of femoral
artery pseudoaneurysm include not only typical thigh swelling,
bleeding and anemia, but also inguinal pain and limb dyskinesia
[8]. The complications mainly include pseudoaneurysm rupture,
inguinal infection, distal limb ischemia, nerve injury, deep venous
thrombosis, arteriovenous fistula, osteofascial compartment syn-
drome and so on [9]. Studies have shown that: once the occur-
rence of femoral artery pseudoaneurysm, early selection of surgi-
cal treatment is the main strategy for the treatment of femoral
artery pseudoaneurysm [10]. If iatrogenic pseudoaneurysm of
femoral artery is not treated in time, it will not only increase the
risk of complications and aggravation, but also increase local in-
flammation and increase the difficulty of follow-up surgical treat-
ment.

The diagnosis of iatrogenic femoral artery pseudoaneurysm
should include not only typical inguinal pain, inguinal puncture
history and pulsatile mass in inguinal region, but also imaging
changes in inguinal region. At the same time, the location, size
and soft tissue injury around the aneurysm can be known by
the impact examination, which can provide the key basis for the
formulation of the operation plan. Ultrasound can make a sum-
mary analysis of the shape, size, internal echo, blood flow and fre-
qguency spectrum of pseudoaneurysms, and can identify whether
there is deep venous thrombosis, which is simple and safe. It is
the first choice for non-invasive examination of pseudoaneurysms
[11]. Through a variety of three-dimensional reconstruction tech-
niques, CTA can clearly show the size of the pseudoaneurys, the
three-dimensional relationship of the surrounding soft tissue
[12]. CTA examination provides a basis for the selection of the size
of covered stents and coils, thrombin injection dose, traditional
pseudoaneurysm resection, rupture repair, vascular patch, au-
togenous great saphenous vein transplantation and reconstruc-
tion during the follow-up endovascular treatment [13,14]. As the
gold standard for the diagnosis of pseudoaneurysms, DSA can
fully show the advantages of spatial anatomical relationship of
pseudoaneurysms and simultaneous management of pseudoa-
neurysms, but it has some disadvantages, such as invasiveness,
high price, complex operation and so on. At the same time, when
pseudoaneurysm complicated with thrombosis, the display of real
pseudoaneurysm by DSA is worse than that by CTA, so it is gener-
ally not the first choice for the diagnosis of pseudoaneurysm [15].
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The principle of treatment of pseudoaneurysm is to eliminate
the lumen, reconstruct blood vessels, restore blood supply, re-
lieve local compression symptoms and eliminate complications.
Ultrasound-guided compression therapy has been the first-line
choice for the treatment of pseudoaneurysm [16].

Ultrasound-guided thrombin injection is an effective treat-
ment, but there is a risk of thrombin infiltrating into the arterial
system through the breach and causing arterial thrombosis or
embolism. Therefore, ultrasound-guided thrombin injection has
a better effect on longer neck and smaller rupture, and the risk
of arterial embolism will be reduced at the same time [17]. This
scheme is chosen in case 5 in this paper. However, for pseudoa-
neurysms with short neck and large lacerations, balloon therapy
is needed. Brief balloon compression at the rupture of pseu-
doaneurysms can avoid thromboembolism caused by thrombin
flowing into the arterial system [18]. In this paper, case 1 chose
this scheme. However, for pseudoaneurysms with large volume,
large rupture and large hematoma, the therapeutic effect of ultra-
sound-guided injection of thrombin is not satisfactory [6]. At this
time, the therapeutic effect of pseudoaneurysm resection, rup-
ture repair and hematoma removal by open surgery exploration is
often satisfactory [10]. Case 4 in this paper chooses this scheme.
For case 6 in this paper, the pseudoaneurysm occurred during the
operation, which was caused by the rupture of a small branch of
the deep femoral artery, so the injection of gelatin sponge was
used to embolize immediately during the operation, and the ef-
fect was satisfactory [19]. When pseudoaneurysm is complicated
with ipsilateral femoral vein compression and thrombosis, ultra-
sound-guided injection of thrombin can not be used to treat pseu-
doaneurysm [6]. If open exploration is adopted, there is a risk of
pulmonary embolism caused by thrombus shedding because of
compression of femoral vein during operation. Of course, with the
use of vena cava filter, ultrasound-guided injection of thrombin or
open exploration will be performed after the implantation of vena
cava filter [20]. But this will undoubtedly increase the economic
burden of patients. At this time, the use of covered stent implan-
tation to block the rupture of pseudoaneurysm is a wise schem
e[21]. In this paper, case 2 chooses this scheme. If the pseudoa-
neurysm is large, it can be combined with coil-assisted emboliza-
tion [14], which is selected in case 3 in this paper.

There are many reasons for iatrogenic pseudoaneurysm of
deep femoral artery, although endovascular repair of pseudoa-
neurysm is an effective and less invasive treatment option at
present, but there are still some disadvantages that lead to pseu-
doaneurysm at the puncture site of contralateral femoral artery
[21]. After endovascular treatment, the use of puncture vascular
closure device can significantly improve the satisfaction of pa-
tients, and more importantly, significantly reduce the occurrence
of pseudoaneurysm and complications [22,23]. It is may a new
method to treat iatrogenic femoral artery pseudoaneurysm with
Perclose Proglide™ artery under the guidance of DSA, and this
method has the advantages of less trauma, low risk of anesthesia
and more economical.

Conclusion

In a word, once iatrogenic femoral artery pseudoaneurysm oc-
curs, it should be treated in time to avoid further aggravation of
complications. The treatment should be considered according to

many factors, such as the volume of pseudoaneurysm, the length
of aneurysm neck, the size of rupture, the health of patients and
related complications, so as to choose the optimal treatment
scheme with less pain, economy, low risk, quick recovery and less
complications.
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