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Case Report: Gigantic Arteriovenous Femoral Fistula Following Cardiac Artery Catheterization
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Purpose: To present the case of a patient with a 9-mm iatrogenic fistula between a branch of the right profunda femoris artery, aneurysmally dilated at ~1.851cm, and the right femoral vein, successfully treated with open surgical ligation.

Case Report: A 70-years-old female was referred to the Vascular Surgery Clinic due to worsening cardiac failure symptoms during the previous year. The medical history included a diagnostic cardiac artery catheterism through a Seldinger technique one year and a half ago. A recent ultrasound described velocities characteristic for a high flow arteriovenous communication in the right groin. Two consecutive cardiology exams, performed at nine months from one another, showed a decrease of almost 21% in the ejection fraction of the left ventricle. An angiography was conducted with the hope of achieving effective percutaneous embolization. Unfortunately, that was not the case. An open repair was scheduled, as the option for a stent-graft deployment was overruled as being too risky, potentially closing several branches of the profunda femoris artery and not fully completing the orifice due to a complicated anatomical positioning. Under local anesthesia, an open ligation was performed in very hostile anatomical conditions. The patient had an uncomplicated evolution and was discharged on the third day, symptom-free.

Conclusions: Iatrogenic arteriovenous fistulas are rare. Clinical presentation diagnoses the case efficiently, vascular imaging being essential for surgical preparation. Though open repair is not the gold standard, there are cases not suitable for the endovascular approach. These patients are eligible for a surgical solution, not without technical challenges.
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INTRODUCTION

According to the literature, over 1 million artery catheterizations are conducted in the United States each year with only around 0.001–1% resulting in substantial consequences (1). Radial diagnostic catheterization is much preferable to a femoral approach. Iatrogenic arteriovenous fistulas generally do not present any symptoms and resolve independently without the need for medical intervention (2). In one research including over 10,000 individuals, 38% of cases of iatrogenic femoral arteriovenous fistulas resolved on their own (3).

Femoral iatrogenic AVFs (arteriovenous fistulas) are related to the puncture site, occurring especially after a low puncture, below the femoral bifurcation. They can involve the superficial and deep femoral arteries (4–8).

Post-catheterization AVFs which do not disappear can occasionally grow and manifest with hemorrhage, thrombosis, or even heart failure. This usually will require surgical exploration and repair as it is unlikely to disappear spontaneously, and the fistula may expand as time passes (9).

Direct communication between the arterial and venous puncture sites with active and continuous bleeding from the arterial access site leads to a fistula formation. It is associated with a thrill or specific bruit on examination. Endovascular procedures are not suitable for complex fistulas, as embolization using cyanoacrylate will fail because of the high volume of blood flowing at high velocities through the communication and flushing of the substance. In contrast, a stent graft cannot be placed in any anatomical scenarios.



CASE PRESENTATION

Seventy-years-old woman, referred to our Vascular Surgery Unit functioning within the County Hospital of Targu-Mureş by the Cardiac and Transplantation Unit (IuBCVT) as a chronic patient, dynamic, retired, non-smoking, non-drinking; the patient had been previously transfemoral catheterized (approximately one year prior) through the Seldinger technique, a procedure necessary for a permanent pacemaker (in the VVI mode) implantation. She needed the pacemaker for a third-degree atrioventricular block with an infra-hisian escape rhythm.

We evaluated the patient and found a BMI of 20,5 and mild symptoms of congestive heart failure. The main complaints were fatigue, nocturnal sweating, and tachycardia. The medication prescribed and taken consisted of beta-blockers, SGLT2 inhibitors, ACE inhibitors, and diuretics. Clinical examination objectified a palpable thrill and audible murmur, both characteristic for arteriovenous communication, under and slightly above the right inguinal ligament, with palpable distal pulses. The recorded arterial pressure at admittance was normal, and recent ultrasound examination interpretation had already described velocities characteristic for a high flow arteriovenous communication at the right groin level. A recent echocardiogram revealed moderate mitral insufficiency and a globally impaired left ventricle function, concentrical hypertrophy of the left ventricle, and mild pulmonary hypertension. Two consecutive cardiology exams, performed at nine months from one another, showed a decrease of almost 21% in the ejection fraction of the left ventricle, thus concluding that the cardiac failure is worsening.

We repeated the ultrasound examination only to find the femoral vein's high-velocity flow (in the spectral mode), which gained the particularities of an arterial flow with systolic-diastolic pulsations. We then programmed a CT angiography scan, which showed a large fistula, having a 0.9 mm orifice, between the femoral vein (thus grossly dilated) and a branch of the profunda femoris artery (Figure 1).


[image: Figure 1]
FIGURE 1. CT angiogprahy before the operation presenting: (A) axial section, femoral artery bifurcation visualization and measurement of the fistula and (B) coronal section, femoral artery bifurcation- visualization of contrast in the femoral vein.


At this point, we admitted the patient. An angiography was conducted in the hope of achieving effective percutaneous embolization. Unfortunately, that was not the case. The option for a stent-graft deployment was overruled as being too risky, potentially closing several branches of the profunda femoris artery and not fully completing the orifice due to a complicated anatomical positioning. Given the rapid deterioration of the heart function, as explained above, we chose an open surgical repair done under local anesthesia (as any other methods implied unjustified risks), with which the patient agreed. The femoral sheet was dissected, and the femoral arteries were prepared and suspended on tourniquets. Systemic heparinization was followed by clamping of the dilated common femoral artery. The tissues between the profunda femoris and the femoral vein were dissected until the fistula appeared in a far posterior approach, resembling a pseudoaneurysm mass vaguely. We then performed a longitudinal arteriotomy on the profunda femoris to better visualize the orifice, as the transverse arteriotomy sheds little light on the area of interest. Once we saw the orifice, we extended the arteriotomy toward a healthy branch of the profunda femoris and cannulated it, performing local heparinization, as well. We proceeded to ligate the fistula using several threads of Surgipro™ Monofilament Polypropylene 5-0., which was a challenging maneuver due to the friability of the “walls” of the fistula. After the successful ligation, we closed the arteriotomy primary, using a continuous suture with Surgipro™ Monofilament Polypropylene 6-0., as the femoral artery was grossly dilated, not requiring a patch to avoid stenosis. After removing the femoral clamp, back-bleeding did not occur. The total clamping time was 20 min. Drainage was unnecessary (Figure 2).


[image: Figure 2]
FIGURE 2. Intraoperative photograph final aspect after the ligation the fistula.


The patient had an uncomplicated postoperative evolution and was discharged on the third day, symptom-free. One month follow-up showed no signs of residual communication, the ultrasonography capturing expected arterial and venous flows. Three months follow-up consisted of a control CT scan, which showed the disappearance of the fistula (Figures 3, 4).


[image: Figure 3]
FIGURE 3. CT angiography after the operation presenting: (A) axial section, femoral artery bifurcation lack of contrast in the femoral vein and (B) coronal section, femoral artery bifurcation- lack of contrast in the femoral vein.
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FIGURE 4. CT angiography, 3D reconstruction: (A) before and (B) after the operation.




DISCUSSION

The transfemoral method employing a Seldinger procedure has been regarded as a preferred approach for coronary artery angiography. But, over time, research has shown that a transradial method is much safer and does not have as many complications (10).

The reported incidence of AVFs differs with the diagnostic method, as follows: if ultrasound is used as the primary tool of diagnostic, the incidence is 0.25–2.8% (11–13), clinical detection leads to an incidence of 0.1–0.9% (2, 4, 5, 14–16), and if it is an intraoperative finding then the incidence drops to 0.03%.

The systemic consequences are imitating heart failure, as a left-to-right shunt (which the fistula behaves like) may cause right ventricular volume overload. Some of the patients can manifest with features of right-sided heart failure like dyspnea, lower extremities swelling, orthopnea, and syncope. For this category of patients, the degree of urgency in providing a cure is higher.

As therapeutical approaches, of the first intention, the endovascular repair must be cited, preferred for many advantages, such as shorter hospitalization and the avoiding of the anesthetic and surgical risk (3, 17, 18). In a paper published by Zilinyi et al., a case of a patient presenting with an AVF between the superficial femoral artery and the superficial femoral vein is highlighted, with similar symptomatology to our case. The chosen approach was endovascular, using a stent-graft positioned in the superficial femoral artery (3).

In the paper of Onal et al., ten patients were included, presenting post-catheterization AVFs between the profunda femoris and the femoral vein. Similarly, all cases were solved using endovascular methods, specifically stent-grafts positioned in the profunda femoris (17).

In some selected cases, which are not suitable for endovascular repair, surgery must be considered, the requirements being either ligation or multiple choices of patches, to reconstruct the communicating vessels (9). The anatomical particularities of each case imprint the technical approach. Once the orifice is visualized, the main challenge is to close the communication, as the structures may be highly brittle, and any tearing can cause severe problems in acquiring hemostasis. One limitation in our case was the local anesthesia chosen due to the ASA (American Society of Anesthesiologists) 4 assessment. Should any technical complications occur, local anesthesia's limitations endanger requirements such as remote clamping and extensive tissue dissections.

A large arteriovenous fistula in the groin can be clinically detected easily once the patient is examined. Otherwise, there is no recollection of a particular procedural complication in our patient's medical history, hence the unforeseeable diagnosis. The patient underwent a successful right femoral artery catheterization and cannot remember anything unusual as high-intensity pain or significant bleeding after removal of the catheter. As far as she knows, everything went by the book. So even though there are no data suggesting complications after catheterizations, in some cases, it could be helpful in day-to-day medical practice to clinically examine the puncture sites thoroughly.



CONCLUSIONS

The systemic effects of the arteriovenous fistula are a decrease in both diastolic and systolic pressure, an increase of cardiac output, and slow cardiac hypertrophy. In a patient who already has a pacemaker, these complications justify a rapid resolution of the fistula, but the complicated architecture owing to the fistula's late development and the relatively wide communication opening makes endoluminal techniques ineffective in this situation. The open procedure has to try to protect as many branches of the profunda femoris artery as possible. It is easier to achieve this goal by performing an arteriotomy on the profunda femoris to visualize the fistula.
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