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Traumatic arteriovenous fistulas (AVF) are relatively rare, especially in the extremities and especially
bilaterally. A rare complication of AVFs is high output cardiac failure.

A 23-year-old male presented as a trauma transfer after sustaining gunshot wounds to the right

hip, left hip, and left lower leg. He was hemodynamically unstable and was taken emergently to the
operating room for an exploratory laparotomy. Bleeding from the right hemipelvis persisted despite
control of the right internal and external iliac arteries, and he was transferred for endovascular
intervention. Angiography revealed bilateral lower extremity AVFs between the common femoral
arteries and veins. These were controlled with stent-grafts. While in acute inpatient rehabilitation he
developed tachycardia and dyspnea. Transthoracic echocardiogram revealed right sided heart failure,
confirmed by cardiac catheterization. Repeat angiogram revealed recurrent bilateral femoral AVFs.
These were repaired via endovascular technique.

Traumatic bilateral femoral AVFs are extremely rare, with the added rare example of AVF recurrence
resulting in high-output cardiac failure. A high index of suspicion must remain when considering
traumatic AVFs, especially in the multisystem injured patient.

arteriovenous fistula, cardiac failure, trauma, extremity, endovascular

Case Description

An arteriovenous fistula (AVF) is an anomalous connec-
tion between an artery and a vein. The normal anatomical
flow of blood occurs from artery to capillary to vein, so
an AVF presents as an abnormal pathway. AVFs may be
congenital in origin or acquired. Acquired AVFs are gener-
ally iatrogenic (postsurgical, post-femoral catheterization),
traumatic, or intentionally created, for example AVFs for
dialysis purposes.'

In the case of traumatic AVF an injury causes damage to an
adjacent artery and vein, typically from a piercing object
such as a bullet or a knife. If the fistula is large enough,
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large volumes of blood travel directly from the arterial sys-
tem to the venous system, causing complications such as
hypotension, fatigue, or light-headedness.” A rare compli-
cation of AVFs is high-output cardiac failure.** To com-
pensate for the fall in blood pressure from arterial blood
rapidly entering the venous system, the heart pumps more
quickly and forcefully, increasing the output of blood. This
continuous increased effort results in strain on the heart
and can lead to right-sided cardiac failure, which can man-
ifest as shortness of breath and lower extremity swelling.

Traumatic AVFs are relatively rare, and although there have
been reported cases of bilateral traumatic carotid AVFs,’
upon a review of the literature we could not identify any

To Cite: Shah M, Puzio T, Marston W, Johnson DL. A Rare Case of
Traumatic Bilateral Femoral Arteriovenous Fistulas with Associated
High-Output Cardiac Failure. ACS Case Reviews in Surgery. 2017;1(3):31-
36.

ACS Case Reviews. 2017:1(3):31-36



ACS Case Reviews in Surgery

Shah M; Puzio T; Marston W; Johnson DL

cases of traumatic bilateral extremity AVFs. We present a
case of traumatic bilateral femoral arteriovenous fistulas
with recurrence resulting in high-output cardiac failure.

A 23-year-old male was brought to an outside hospital
with gunshot wounds from an unknown caliber firearm
to the right hip, left hip, and left lower leg. He was hemo-
dynamically unstable. A definitive airway was established,
resuscitation was initiated, and the decision was made to
transfer the patient to a higher level of care. The patient
was transferred to our facility via aecromedical transport.
On arrival, approximately two hours after sustaining the
injury, he was hypotensive, acidotic, hypothermic, and
coagulopathic. He was taken emergently to the operating
room for exploratory laparotomy. Upon entrance into the
abdomen he was noted to have what seemed to be a large
pelvic hematoma. Thought to be an expanding retroperito-
neal hematoma, the hematoma was explored. Distal brisk
bleeding from the left hemipelvis and an injury to the left
internal iliac artery were identified. The left internal iliac
artery was ligated and bleeding from the left hemipelvis
was controlled. Bleeding from right hemipelvis was also
encountered. Despite control of the right internal and
external iliac arteries, the bleeding persisted. The patient
was then transferred to interventional radiology for angi-
ography and attempt at endovascular intervention.

Once in the interventional radiology suite, an arteriogram
revealed large bilateral AVFs between the common femoral
arteries and veins (Figure 1 and Figure 2).

Figure 1. Aortic run of angiogram with injection of contrast into femoral
arteries with immediate opacification of the venous system bilaterally,
suggesting presence of an arteriovenous fistula. LCIA=left common iliac
artery; RCIV=right common iliac vein; LEIV=left external iliac vein
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Figure 2. Left sided arteriovenous fistula between common femoral artery
and vein. Arterial injection during angiogram reveals contrast in the
external iliac artery, through the fistula, and into the common femoral vein,
with no contrast in the distal artery. LEIV=left external iliac vein; LEIA=left
external iliac artery; AVF=arteriovenous fistula

There was no distal flow in either of the lower extremi-
ties. A large fistula was noted on the left between the left
common femoral artery and common femoral vein near
the femoral bifurcation with minimal flow through the left
superficial femoral artery. A 6 mm x 38 mm covered bal-
loon-expandable stent-graft was deployed across the fistu-
la. An arteriogram was performed, which showed complete
exclusion of the AVF with a patent lumen into the left
common femoral artery (Figure 3).
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Figure 4. Right sided AVF. Catheter seen inserted into femoral artery for
retrograde contrast injection, with fistula visualized and opacification of
the venous system, with no flow in the distal artery. RCFV=right common
femoral vein.

The left common femoral artery was accessed via micro-
puncture proximal to the previously placed stent-graft.
Using an angled glidewire, the right external iliac artery
was accessed leading to the right superficial femoral artery,
and a 5 mm x 5 cm Viabahn stent-graft was deployed from
the right superficial femoral artery bridging into the com-
mon femoral artery. A repeat arteriogram was performed
which revealed persistence of the fistula (Figure 5).

Figure 3. Angiogram after left sided stent deployment in the left common
femoral artery. AVF no longer visualized.

An arteriogram of the right extremity revealed an AVF at
the junction of the common femoral vein and superficial
femoral artery with no distal flow (Figure 4). This was
unable to be traversed and the decision was made to trans-
fer patient back to the operating room with endovascular
capabilities for further operative intervention.
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Figure 5. Right AVF after stent deployment. Light blush visualized,
demonstrating persistent fistula, although flow through fistula greatly
decreased. RCFA=right common femoral artery.

This was then bridged further using a 6 mm x 5 cm Via-
bahn stent-graft placed into the common femoral artery. A
repeat arteriogram revealed exclusion of fistula but the dis-
tal right superficial femoral artery was noted to be occlud-
ed. A right superficial femoral artery cutdown was then
performed using ultrasound guidance directly overlying
the right superficial femoral artery. A Fogarty balloon was
utilized to perform a thromboembolectomy. At the con-
clusion of the procedure, distal flow was confirmed with
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angiography and signals were obtained in the distal right
posterior tibial artery and dorsalis pedis artery. Finally, four
compartment fasciotomies were performed bilaterally and
the patient was transferred to the surgical ICU for ongoing
resuscitation.

The patient was stabilized and was successfully extubat-
ed. He progressed well and was ultimately transferred to
an inpatient rehabilitation facility on posttrauma day 16.
On day 12 of his rehabilitation stay, the patient developed
tachycardia and dyspnea with exertion. A CTA of his chest
was obtained, which ruled out pulmonary embolism. A
transthoracic echocardiogram revealed pulmonary hyper-
tension, right ventricular dysfunction, right ventricular
enlargement, but preserved left ventricular function. A
cardiac catheterization was then performed, which con-
firmed right sided heart failure. Given the new diagnosis
of high-output cardiac failure, there was concern for per-
sistence of the AVFs. This was confirmed with noninvasive
Doppler ultrasound.

On post trauma day 31 the patient underwent repeat
angiogram which revealed recurrence of bilateral common
femoral AVFs. A left large pseudoaneurysm was present
with proximal buckling of the stent-graft. This created a
type la endoleak where flow traveled proximally around
the stent-graft. On the right there was evidence of both a
type la and type 1b endoleak, where flow traveled proxi-
mally and distally around the stent-graft causing the entire
stent to be floating in a large pseudoaneurysm. On the left,
9 mmx 10 cm and 9 mm x 5 cm Viabahn stent-grafts were
utilized to exclude the recurrent AVF and pseudoaneurysm
in the common femoral artery (Figure 6).

Figure 6. Recurrent left sided AVF, prior to stent deployment. Fistula is
seen between the common femoral artery and vein. B. Angiogram after
stent deployment. Fistula no longer visualized. LCFV=left common femoral
vein; LCFA=left common femoral artery.
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On the right an 8 mm x 10 cm Viabahn stent-graft was uti-
lized to exclude the recurrent AV fistula and pseudoaneu-
rysm in the common femoral artery. A repeat arteriogram
revealed successful repair of the common femoral arteries
with adequate distal flow into the bilateral superficial fem-
oral arteries. Following this procedure the patient’s heart
failure improved with medical therapy and he was able to
resume his rehabilitation. He was eventually discharged
home with outpatient therapy. He was seen in clinic sever-
al times and was recovering well but unfortunately was lost
to follow up from our health system.

Discussion

We present the extremely rare case of traumatic bilateral
femoral AVFs, with the added rare example of AVF recur-
rence resulting in high-output cardiac failure. A high index
of suspicion must remain when considering traumatic
AVFs, especially in the multisystem injured patient where
AVF diagnosis is often delayed due to nonspecific signs
and symptoms.® Time to diagnosis of traumatic AVFs has
been found to vary from hours to years.”

Options for repair of lower extremity AVFs include open
repair and endovascular techniques. Although open repair
can often be performed quickly in cases of acute AVFs,
endovascular repair presents a useful option, especially in
hemodynamically stable patients, patients at high risk for
anesthesia, those with extensive scar tissue in the groin, or
patients who may not tolerate hemorrhage that may occur
with open surgical repair.! Typically stent-graft placement
is avoided in the common femoral artery due to the risk
of stent-graft deformation or fracture from hip flexion or
rotation, especially in young, active patients. Furthermore,
long-term patency rates are unclear, as many studies have
follow-up only to one year.®”'® Stent-graft placement at
this location also precludes the use of the site for future
femoral access.! Despite these risks, studies have shown
successful treatment of lower extremity AVFs with endo-
vascular stenting.!" In our case, the patient was taken to
interventional radiology due to the concern of ongoing
pelvic bleeding, without an initial suspicion of AVE. Once
discovered on angiogram, after discussion between radiol-
ogy and surgery, the decision was made to proceed with
endovascular repair in order to minimize further delays
given the patient’s critical state. The recurrence of the
bilateral AVFs due to endovascular leak and pseudoaneu-
rysm formation in our patient underscores the importance
of ongoing surveillance and monitoring in patients with
proximal lower extremity stent-grafts in order to ensure
long-term success. Further studies are needed to assess the
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long-term sequelae and success of proximal lower extrem-
ity stent-grafts.

Another important consideration if traumatic AVF is sus-
pected and endovascular repair is to be performed, is treat-
ment in an operating room with endovascular capabilities.
In our case, AVF was not suspected at the time the decision
was made to proceed to interventional radiology. Howev-
er, treatment delay did occur once difficulties with access
to the right superficial femoral artery were encountered in
interventional radiology requiring transfer to an operating
room. If available, an operating room with endovascu-
lar capabilities provides a broader range of flexibility, as
endovascular and/or open surgical techniques can be per-
formed, including thromboembolectomy and four-com-
partment fasciotomy, as required in the case of our patient.

Finally, our patient not only acquired bilateral femoral
AVFs, but also suffered from the rare complication of
high-output cardiac failure. Although often described as a
hemodynamic complication of AVFs," this phenomenon
is infrequently reported in the literature.>*'>!* Presenta-
tion is variable, with signs and symptoms ranging from
atrial fibrillation, lower extremity edema, dyspnea, or
tachycardia and activity intolerance, as in the case of our
patient. Furthermore, cardiac failure can occur at a range
of post-trauma times, within weeks, as in our case, up to
63 years." Again, this highlights the importance of ongo-
ing follow-up in patients suffering from traumatic AVE

Conclusion

Traumatic AVF is a relatively infrequent occurrence. We
present the rare case of traumatic bilateral femoral AVF
with recurrence after endovascular repair due to endoleak
and pseudoaneurysm formation as well as high-output
cardiac failure. Prompt evaluation and treatment of the
AVF is crucial. Endovascular repair has been reported to
be successful in lower extremity AVE Endovascular repair
was ultimately successfully performed in our patient and
appears to be a safe option in management of traumatic
AVE. However long-term follow-up is important in order
to monitor for complications due to the potential for
stent-graft failure.

Lessons Learned

Traumatic AVFs are a relatively rare occurrence, especially
in the extremities. A high index of suspicion must remain
when considering AVFs, especially in the multisystem
injured trauma patient where diagnosis of an AVF can be
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delayed due to nonspecific signs and symptoms. High-out-
put cardiac failure is a known potential complication of
AVFs, but it is infrequently reported in the literature.
Again, a high index of suspicion must remain due to its
varying presentation and time-course.
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