180

Vascular Specialist International

Vol. 36, No. 3, September 2020
'.) Check for updates

PISSN 2288-7970 ° eISSN 2288-7989

Endovascular Stenting for a Crush Injury of the
Common Femoral Artery Followed by Open
Repair of Unveiled External lliac Vein Injury after

a Horse Fall
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Accurate diagnosis and management of a femoral vascular injury is important as it
is a life-threatening injury with high morbidity and mortality. This is the case of a
75-year-old man admitted to the emergency room with trauma to the right groin
due to a horse fall. Computed tomography showed active bleeding of the femoral
artery without pelvic or femoral fracture. We inserted a stent-graft, but hypoten-
sion persisted. Exploration of the groin was completed, and the bleeding from the
external iliac vein was identified and repaired. In conclusion, vascular injury is rare
in groin trauma without associated fracture, however, arterial and venous injury
should not be completely ruled out. Endovascular therapy is worth recommending
as a quicker and safer management than surgery in patients with active bleeding in
the femoral artery. However, the possibility of combined injury of the femoral vein
should be suspected in case of ongoing hemodynamic instability.
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INTRODUCTION

Accurate diagnosis and treatment of vascular injuries
in the extremities are important as they can lead to limb
loss and death if not properly managed [1]. Wolma et al.
[2] reported that after arterial injury, the limb amputation
rate was 50% when treatment was delayed for more than
6 hours while it was less than 6% within 6 hours. Femoral
artery injury usually occurs due to a penetrating injury or
a blunt trauma with an associated fracture of the pelvis or
femur [3,4]. Blunt vascular trauma involving the extremity
is relatively rare [5]. Patients with isolated vascular injuries
have a higher limb salvage rate than those with associated

bone fractures [6]. This blunt injury without fracture was
first described as the motor-scooter handlebar syndrome
in 1968 and was presumed to be due to compression of
the artery by the inguinal ligament [7]. We describe a blunt
trauma with simultaneous injury of the external pudendal
artery (EPA), a branch of common femoral artery (CFA), and
external iliac vein (E1V) sustained by horse fall.

CASE

A 75-year-old man presented at the emergency room
shortly after he sustained an injury from a horse fall. When
he fell, the horse lost balance and fell on him, crushing his
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Fig. 1. On the operating table before surgery, severe swell-
ing was seen in the right lower abdomen and groin.
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groin. His past history showed he was diabetic. His heart
rate (HR) was 90 beats/min and blood pressure (BP) was
50/0 mmHg. Bruising, swelling, and distention were seen in
the right groin on inspection. A large pulsatile hematoma in
the right groin was palpated. There was a right lower quad-
rant tenderness, and no rebound tenderness or guarding
(Fig. 1). The ankle pulses were palpable and there were no
edema and ischemic changes in the lower extremities. His
hemoglobin level was 10.2 g/dL on admission but decreased
1 hour later to 6.7 g/dL. After rapid transfusion of five units
of packed red blood cells (RBCs) and five units of fresh
frozen plasma (FFP) through a central venous catheter, his
vital signs stabilized. His BP was 95/50 mmHg and his HR
was 90 beats/min. An emergency computed tomography
angiogram showed a hematoma in the right inguinal and
femoral region, and active bleeding of the iliac or femoral
artery was confirmed. There were no accompanying frac-
tures of the pelvis or lower extremities (Fig. 2).

We determined that it would be difficult to access the
injury site and secure the field during open surgery due to
severe swelling and hematoma. If it took a lot of time to ac-
cess the surgical site, the patient’s chances of resuscitation

Fig. 2. Preoperative computed
tomography angiography (axial,
coronal and maximal intensity
projection view): Orange ar-
rows indicate active bleeding
from external pudendal artery,
a branch of common femoral
artery.

Fig. 3. Angiography before
and after deployment of the
Viabahn® stent-graft: Orange
arrow indicates active bleeding
from external pudendal artery.
Black arrow on the right indi-
cates Viabahn® stent-graft and
active bleeding is not visible.
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Fig. 5. After two months after the first surgery, surgical site
at right groin remained unhealed due to surgical site infec-
tion.

would be expected low. Therefore, we decided to perform
an emergent endovascular procedure for rapid hemostasis
under general anesthesia with C-arm. We directly punctured
the left CFA and inserted a catheter to the right external
iliac artery in a crossover approach. Active bleeding of the
iliac artery was not seen on the intraoperative angiogram,
but extravasation of the contrast media was confirmed in
the femoral artery. The rupture site was the EPA, below
the inguinal ligament, and quite above the bifurcation of
superficial femoral artery and deep femoral artery. The
rupture site was covered with an 8x50 mm Viabahn® stent-
graft (W.L. Gore & Associates, Inc., Flagstaff, AZ, USA) (Fig.
3). The final angiography confirmed that there was no
more bleeding from the artery, and blood flow to the right
lower extremity was not disrupted.

After removing of the endovascular device and com-
pressing the puncture site for hemostasis, BP decreased to

Cranial

Fig. 4. Laceration of the exter-
nal iliac vein above the right
inguinal ligament was con-
firmed, and primary repair was
performed with prolene suture
5-0.

Fig. 6. Follow-up computed tomography angiogram after 6
years showed the patency of the Viabahn® stent-graft.

70/35 mmHg and did not rise thereafter. After rapid trans-
fusion of 3 units of RBCs and 1 unit of FFP through the
Fluid Management System (Model 2516 universal 3-Spike
disposable set; Belmont Inst., Billerica, MA, USA), BP rose
to 110/50 mmHg. Bleeding from other sites was suspected;
therefore, we performed a longitudinal incision and ex-
plored the right inguinal area. A 3-mm defect was found on
the anterior wall of EIV above the right inguinal ligament.
And a primary repair was performed with a prolene suture
5-0 (Fig. 4). Minor bleeding was controlled, a 200 mL Jack-
son-Pratt drain was inserted, and the incision was closed.
The patient was then moved to the intensive care unit. Dual
antiplatelet therapy (aspirin and clopidogrel) were started
on the 10th day postoperatively, when the bleeding ten-
dency decreased and disseminate intravascular coagulation
improved.

During the second postoperative month, pulmonary
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edema developed, and a non-ST-elevation myocardial in-
farction was diagnosed. A percutaneous coronary interven-
tion was done, and a coronary stent was placed. There was
repeated surgical site infection by staphylococcus epidermi-
dis, a skin flora at the groin, and it was improved by intra-
venous administration of vancomycin. Wound debridement
and skin grafts were performed twice (Fig. 5). As the ingui-
nal wound improved, the patient was discharged 94 days
after surgery. He has been continually monitored through
the outpatient clinic, and 71 months after the deployment
of the Viabahn® stent-graft, it is still patent (Fig. 6).

DISCUSSION

Major vascular damage from abdominal trauma can
have fatal outcomes and if not properly treated, it can lead
to massive bleeding and death. Injuries to the external
iliac vessel and common femoral vessel rarely occur after
a blunt lower abdominal trauma [8]. In two large series of
arterial injuries, the reported incidence of arterial injuries
after blunt trauma was 6% [9] and 16% [10] of all vascular
trauma. The incidence of femoral artery injury was 2% to
8% [3]. CFA injury following blunt trauma was reported as
<1% to 2.2% [11].

Isolated vascular lesions, as in our case, are described as
the motor-scooter handlebar syndrome. The CFA is a super-
ficial vessel between the inguinal ligament and the superior
pubic ramus [12]. Two types of injuries are hypothesized,;
one caused by a rapid deceleration of opposed forces on
vessels [13] and the other caused by direct forceful com-
pression of the relatively immobile vessels on the pubic
ramus [3]. In our case, there was no calcified lesion in CFA,
and it can be assumed that the EPA compressed between
the femur head and the compression site was injured.

In our case, the patient suffered simultaneous injury to
the EPA and EIV as the horse collapsed on him. The inci-
dence of such a presentation is low and could delay the
diagnosis. Therefore, a high index of suspicion is neces-
sary to diagnose blunt vascular trauma in the extremity.
A thorough history including the mechanism of injury and
a physical examination should be performed [14]. Arte-
rial bleeding was expected due to a sudden drop in BP
and swelling of the inguinal area. Because cases of venous
bleeding are rare, we misdiagnosed it as less likely and not
evaluated for venous injury. If the possibility of vein injury
had been recognized, it would have been better to evaluate
through duplex ultrasonography.

Open surgical repair has been the standard management
for peripheral vascular injuries. However, as endovascular
treatment has become more refined, it has been increas-
ingly used to treat patients with trauma-related vascular
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injuries [15]. There are various methods of endovascular
interventions including temporary vascular control with
a balloon, embolization of a bleeding vessel, and covered
stent repair of an injury. Endovascular management has
several advantages. First, it helps make an access possible
to injured vessels in difficult anatomic areas to approach.
Second, it reduces the risk of injury to nearby nerves and
alleviates the need for surgically traversing already injured
or sometimes necrotic tissues. Finally, patients have a de-
creased operation time, reduced blood loss, and decreased
mortality when compared with open surgical repair of
similar injuries [14-16]. Particularly, covered stents are an
attractive option for the management of peripheral arterial
injury in areas that are difficult to expose surgically. A se-
ries of 62 patients with upper and lower extremity arterial
trauma treated with a covered stent was reported by White
et al. [17]. The 1-year primary patency rates for stents in the
iliac artery and femoral artery were 76% and 86%, respec-
tively. They found that the use of covered stents signifi-
cantly reduced ischemia and operative time. However, there
are several disadvantages. Devices such as stent grafts suit-
able for the patient’s anatomy should be provided. Acute
renal failure due to hypovolemia can be exacerbated by
contrast media. If endovascular procedure fails, additional
procedures or surgery may be required. There is a high risk
of prosthetic graft infection.

In our case, the rupture site of the CFA was treated with
an 8x50 mm Viabahn® stent-graft, which is patent for 6
years. Given these rationales and experience, endovascular
interventions are worth considering in the management of
trauma-related peripheral vascular injury.

Venous repair is one of the most controversial subjects
related to the management of combined arterial and venous
injuries [18]. Combined injuries to the femoral artery and
vein can be extremely difficult to manage because of the
difficulty in obtaining control of the vein and its tributaries
in the femoral triangle [19]. In the case of lower extremity
venous injury, ligation is better tolerated and more com-
mon than arterial ligation. However, in these dual vascular
injuries, there is an increased extremity loss when there is
inadequate venous drainage. Therefore, venous repair is
preferred to ligation [20]. Venous repair has several ben-
efits. First, the patency of associated arterial repairs is im-
proved because preserved venous patency maintains normal
vascular resistance; thus, optimizing blood flow and reduc-
ing congestion. Second, it reduces the incidence of chronic
venous insufficiency and postphlebitic syndrome [19]. We
performed a primary repair for the injured EIV. There were
no symptoms of venous insufficiency such as edema of the
lower extremities. He recovered without venous complica-
tions such as venous insufficiency and deep vein thrombo-
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sis.

This case presentation sends a message about the fol-
lowing considerations. First, though vascular injury is rare
in groin trauma without associated fractures, clinicians
should consider it as a differential diagnosis in patients
with such presentations. Second, though arterial injury in
groin trauma is more common, venous injury should not be
completely ruled out. Third, venous repair should be pre-
ferred to ligation for combined femoral arterial and venous
injuries. Finally, endovascular therapy is worth recommend-
ing as a quicker and safer management than surgery in
patients with active bleeding in the femoral artery [14,17].
It can stabilize patients and prevent complications that can
lead to death.
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