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ABSTRACT

Tatrogenic iliac arteriovenous fistula (IAVF) is an extremely
rare complication after lumbar discectomy surgery (LDS),
with potentially life-threatening consequences. An IAVF
results from the close anatomic relation between the iliac
vessels and the last lumbar vertebrae and the corresponding
discs. We report the case of a 45-year-old woman who devel-
oped a large right IAVF 3 years after L4-L5-S1 laminectomy.
The arteriovenous fistula (AVF) was successfully treated
with an endovascular technique using a WALLSTENT self-
expanding stent. The postoperative period was uneventful,
and the patient was discharged from the hospital in good gen-
eral condition on the third postoperative day.

INTRODUCTION

Vascular injury after lumbar spine surgery is very rare, with
an incidence of ~1 to 5 in 10,000 [Kubelik 2016; Papadoulas
2002]. Major vessel injury is uncommon during lumbar disk
surgery (LDS); however, in 50% of patients, a small injury
may go unnoticed [Hart 2003]. Often, this diagnosis is missed
because of the vague nature of complaints. The time span-
ning from the outset of an iatrogenic iliac arteriovenous fis-
tula (IAVF) to its diagnosis varies from months to years, and
the patient is often diagnosed only after developing cardiac
failure as a result of the acquired arteriovenous fistula (AVF)
[Papadoulas 2002].

It is important to suspect an iatrogenic case of IAVF in a
patient with lumbar spinal surgery that presents a continu-
ous murmur in the right lower part of the abdomen. Early
diagnosis and treatment can be life-saving. In patients with
large TIAVFs, the increase in venous return results in signs
and symptoms of congestive heart failure, dyspnea, hypo-
tension, lower-extremity swelling, and venous liver conges-
tion. History and physical examination findings can suggest
IAVF; most patients undergo computed tomography angi-
ography (CTA) and digital subtraction angiography (DSA)
examinations to confirm the potential diagnosis and rule out
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differential diagnoses (86.4%) [Yan 2019]. Most authors have
reported that endovascular repair should be the first line of
treatment of IAVF after LDS [Alshabatat 2019]. Because of
the wide availability of covered stents, endovascular repair has
replaced conventional surgery and is preferred in the treat-
ment of IAVF with delayed presentation.

CASE PRESENTATION

A 45-year-old woman was referred to our clinic with palpi-
tation complaints, exertional dyspnea, lumbar pain, right leg
swelling, and diffuse abdominal pain, which was progressively
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Figure 1. DSA image reveals AVF between the RCIA and RCIV, 2.5 cm
distal to the aortic bifurcation. RCIA indicates right common iliac artery;
RCIV, right common iliac vein.
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Figure 2. 3-dimensional CT angiogram showing the connection between
the right common iliac artery and the right common iliac vein. AVF, 9
mm. RCIA indicates right common iliac artery (12 mm); RCIV, right
common iliac vein (30 mm).

accentuated for the past few months. She had had an L4-L5-S1
lumbar discectomy 3 years earlier. The patient had no medi-
cal history for deep venous thrombosis or ischemic heart
disease. Physical examination at admission revealed conges-
tive heart failure, findings confirmed by chest radiography,
bilateral marked lower-limb edema, prominent right femoral
pulse, and distended abdominal veins with massive thrill on
abdominal palpation. A continuous murmur over the lower
abdomen wall, in the right groin and the lumbar area, was
detected at auscultation. The rest of the clinical examination
findings were normal.

Based on the patient’s symptoms, a history of spinal
surgery, and physical findings, an IAVF was suspected.
Doppler ultrasound revealed arterialized flow within the
right common iliac and femoral veins. The electrocardio-
gram showed a normal sinus rhythm. Transthoracic echo-
cardiography (T'TE) showed normal ejection fraction of
the left ventricle, an enlarged right atrium and right ventri-
cle with severe tricuspid insufficiency, and increased right
ventricular systolic pressure. Coronary angiography was
normal. Hematologic and biochemical tests were normal
except for mild thrombocytopenia, 130,000/mm?®. For
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Figure 3. Post-stent pelvic DSA showing patent stent-graft across the
right common iliac artery with minimum evidence of filling of the fistula.

diagnosis, we performed abdominal aorta DSA obtained
via left femoral approach, which showed communication
between the right common iliac artery and right common
iliac vein, distal to the aortic bifurcation (Figure 1). CTA
(Figure 2) with 3-dimensional reconstruction examination
confirmed high-flow communication between the right
common iliac artery and right common iliac vein, at the
level of 1.5-S1, 2.5 cm distal to the aortic bifurcation; a fis-
tula with a diameter of 9 mm; significant dilation of the



Tatrogenic Iliac Arteriovenous Fistula Management after Lumbar Discectomy Surgeries—Salagean et al

, Abdomen”Abg

Wallgraft stent

;\ Left EIA

K

\

&

Figure 4. Post-stent/graft deployment pelvic DSA showing the stent in
position and the permeability of RIIA. RIIA, right internal iliac artery,
REIA, right external iliac artery.

common right iliac vein and cava vein; and a multitude of
dilated and tortuous pelvic veins.

The endovascular repair offered complete resolution
and was our treatment method. The vascular team’s evalu-
ation recommended stent deployment in the common right
iliac artery with complete coverage of the AVF to achieve an
adequate sealing zone without coverage of the internal iliac
artery. Doppler ultrasound of peripheral arteries in our case
found a suitable femoral artery for endograft procedures,
and there were no contraindications. After general anesthe-
sia, with invasive monitoring of blood pressure (right radial
artery), through a percutaneous right common femoral artery
approach, a self-expanding covered WALLGRAFT endo-
prosthesis (Boston Scientific MediTech, Natick, MA) was
placed in the rightiliac arterial system through an 11-F sheath
and deployed across the fistula. Our method of inserting the
stent/graft has been previously described in detail [Stiru 2018,
Stiru 2019].

Subsequent intraoperative angiography showed mini-
mal venous right iliac opacification (Figure 3). No postpro-
cedural complications occurred. On the first day after the
procedure, the abdominal murmur was no longer audible.
The patient was discharged 3 days after the procedure and
was advised to return periodically for follow-up. At 1 week,
Doppler ultrasound examination showed that the iliac AVF
persisted, but with low flow. At 1 month, Doppler ultrasound
and CT angiogram confirmed the anatomic correction, with
no evidence of a persistent arteriovenous fistula (Figure 4).
The patient’s symptoms of heart failure were resolved after
4 months. A follow-up echocardiogram confirmed resolution
of the dilated heart chambers and moderate tricuspid insuf-
ficiency. At 3 years postoperatively, the patient was found to
be doing well without further complications.
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Tatrogenic vascular injury complications after LDS include
laceration, arteriovenous fistula, and pseudoaneurysm. Patients
suffering from iatrogenic vascular injury complications might
not have any symptoms, or the symptoms may occur after a
long time. Papadoulas et al [2002], after reviewing publications
during 1965 to 2001, found 66 cases reported for IAVF of the
iliac artery after an LDS. An important role in the occurrence
of IAVF after LDS is played by a wide vascular bed separated by
the anterior longitudinal ligament from the lumbar spine. As a
result, vascular complications occur when the anterior longitu-
dinal ligament and the adjacent arteries and veins are perforated
by dissecting instruments of the disc space. 73 % of IAVFs occur
at the L4-L5 disk space, and the remainder occur at the L5-S1
space [Geraghty 2009]. Jarstfer et al [1976] found that almost
29% of AVFs involve the right iliac artery to iliac vein, and 25%
of them are diagnosed 21 year after the LDS.

If an TAVF is formed immediately after lumbar surgery,
with a small laceration including both arterial and venous
tears, the patient does not develop hypotension, because
arterial blood does not extravasate outside the artery, but
in the adjacent vein. Gradually, in time, the flow in the fis-
tula can increase proportional to the diameter of the fistula
[Ramacciotti 2007] and, as in the case of our patient, car-
diac failure begins to develop and progressively increases in
severity. Often, an IAVF is suspected after development of
lower-extremity edema and cardiac failure associated with
symptoms of tachycardia, dyspnea on exertion, orthopnea,
cardiomegaly, and in some severe cases, ascites with hepato-
megaly and claudication or leg ischemia by steel syndrome in
the leg supplied by the injured artery [Kwinta 2020].

TAVF is difficult to treat surgically. Treatment of IAVF
carries high mortality and morbidity rates, between 5% and
10% (up to 34%), because of dilated vein collaterals and deep
location of iliac vessels [Osman 2017; Pawar 2018]. Classic
surgical repair techniques in the IAVF are either suturing the
communication from inside after arteriotomy or venotomy
or AVF division followed by lateral vein and artery sutur-
ing. In the case presented here, surgery repair was consid-
ered extremely risky because of the frailty of AVF and iliac
vein, with the risk of substantial blood loss perioperatively.
Surgical bypass grafting aorto-/right iliac with the exclusion
of IAVF and the iliac system was another option [Hart 2003],
but its benefits may be more anecdotal than factual. In 1996,
McCarter et al first reported the endovascular treatment of
an IAVF after lumbar disc surgery [McCarter 1996], and the
endograft approach provided the solution, with low morbid-
ity [Noland 2017]. The challenge of this case was choosing
an appropriate stent graft length that did not cover the origin
of the internal iliac artery, to avoid the need to embolize it
before endostent deployment. In addition to the technical
success achieved with endovascular treatment of the TAVE,
systemic anticoagulation to prevent venous thrombosis and
pulmonary thromboembolism was administered. Close con-
gestive heart failure, dyspnea, hypotension, lower-extremity
swelling, dilated vein collaterals, and venous liver congestion
were rapidly and completely reversed.
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Endovascular treatment with self-expanding stents has
proved to be a safe method for correction of acquired IAVE,
is the only definitive treatment for secondary congestive heart
failure, and can be considered the first choice in iatrogenic
lumbar discectomy arterial injury.
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