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ABSTRACT
Catheter ablation is a well-established treatment for drug refractory arrhythmia, and intracardiac echocardiography is one of the tools
used for this purpose. Despite a high volume of procedures performed worldwide, the incidence of vascular complications is still very
low. We describe a case report of a percutaneous treatment to an inferior vena cava perforation by an intracardiac echocardiogram
catheter after the failure of a conservative approach.
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INTRODUCTION
Catheter ablation of refractory atrial tachyarrhythmias is a well-established treatment and it is performed routinely
worldwide. The use of intracardiac echocardiography is already a routine support in electrophysiology laboratories during
complex ablation procedures, giving direct and real time visualization of the vasculature and cardiac chambers. Despite
the complexity of catheter ablation procedures, the incidence of complications is progressively being reduced, because
of increasing technical expertise of the operators and the support technology.

CASE REPORT
The subject was a symptomatic 70-year-old male with previous surgical repair for an aortic aneurysm with severe
mitral/aortic regurgitation. Symptoms were palpitation, shortness of breath, functional limitation, and irregular cardiac
rhythm, showing mild basal pulmonary murmurs during physical exam.
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The patient described a history of recent symptoms that led him to seek for medical attention. We observed an irregular
cardiac rhythm and signals of mild pulmonary congestion due to an atypical atrial flutter (AFL) at electrocardiogram.
In January 2021, we successfully performed a catheter ablation. The procedure was performed in a fasting state with
general anesthesia, using the EP Tracer recording system (Cardiotek, Netherlands) supported by EnSite Velocity 5.0 (Abbott,
United States) (Figs. 1 and 2) and intracardiac echocardiography (ICE) with a ViewFlex (Abbott, United States) catheter.
After successful radiofrequency ablation, all catheters were withdrawn, but a sustained hypotension, that was first
interpretated as a normal reaction of general anesthesia and the tachyarrhythmia by itself, was announced by the anesthesiologist
as a severe and refractory one. As we do not have any abnormal difficult during the manipulation of the catheters during
the entire procedure, a complication such as a cardiac tamponade was our first diagnosis.
So, as previously performed at the beginning of the ablation, we carefully inserted the ICE probe back by the long
sheath to reach the right atrium to diagnose pericardial effusion with cardiac tamponade. Since cardiac tamponade was
promptly ruled out, a vascular complication was our principal hypothesis. At the larger vascular access, the 11F sheath
was partially pulled back outside the vein and used to make a manual nonionic contrast infusion that diagnosed an abnormal
leak of this media into the retroperitoneal cavity. After this, we used a 6F Pigtail catheter with a contrast-pump infusion,
showing an infrarenal perforation in the inferior vena cava (IVC) (Fig. 3).

Figure 1. Isochronal tridimensional mapping of left atrial flutter in upper panel and successful catheter ablation on bottom.

Figure 2. Propagation tridimensional mapping of left atrial flutter at upper panel and successful catheter ablation at bottom.
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Figure 3. Infrarenal inferior vena cava perforation.

MANAGEMENT
Ephedrine, noradrenaline, and saline fluids were started to maintain adequate mean blood pressure, and antagonists of
heparin and vitamin K (VKA) were administered in fresh plasma infusions and two-packed red blood cell units. A 7F short
sheath was inserted at the internal right jugular vein to help in vascular management. A 14F CodaTM vascular balloon of
40 mm in diameter and 50 mm in length was inserted by the left femoral vein to occlude the IVC perforation and manage
the hemorrhagic shock with a conservative approach.
Several minutes after the balloon was inflated, the patient’s blood pressure started to worsen. Since a conservative approach
to unburden it was not possible, after measurement at the location of IVC perforation (Fig. 4), we successfully performed
implantation of a Dominus 18F of 22 mm in diameter and 50 mm in length Braile BiomédicaTM auto-expansible grafted
stent. Anesthesiologists immediately noticed a marked rise in arterial pressure due to perforation occlusion, confirmed by
the injection of the contrast media (Fig. 5). Then, the stent was opened with good results, but a post-dilatation approach
was necessary to totally open the stent mesh (Fig. 6).

Figure 4. Inferior vena cava measurement at perforation site. Measurements at numbers 1 like 12.7 cm and 2 as 12.3 cm.
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Figure 5. Digital venography showing adequate stent positioning and no contrast media leak.

Figure 6. Post-stent implantation dilatation.

The patient was admitted to the intensive care unit (ICU) and extubated on the same day. The next day, he evaluated with
abdominal distention, presenting the need for a gastric tube insertion for abdominal decompression and a 24-hour fasting
state. He received a total of 210 mL of contrast dye media, after which urea and creatinine levels raised markedly. At the end
of the second day, hemodialysis was necessary for two consecutive days, which was followed by marked improvement in renal
function. A 7-day course of ceftriaxone plus metronidazole was introduced by the infectious disease department to prevent gut
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bacterial translocation, but on the first to second day after the regimen, a significant rise in C-reactive protein was observed, and
a short-term 5-day course of piperacillin plus tazobactam was introduced with success. Discharge occurred at the 13th day after
the procedure, with the patient in a good general state, normal white blood cell count, mild anemia (hemoglobin = 10.4 g/dL),
C-reactive protein = 15.3 mg/dL, creatinine = 1.83 mg/dL and international normalized ratio = 2.16.

DISCUSSION
Acute complications of catheter ablations (CA) have decreased significantly in the past few years due to improved catheter
technology and increasing experience, knowledge, and expertise of the operators1,2. Nevertheless, vascular complications
remain the most common adverse events related to catheter-based CA, likely due to the number and size of intravascular
sheaths and the use of periprocedural anticoagulation. As an increasing movement of zero-fluoroscopy electrophysiology
procedures performing worldwide3,4, the adequate use of the ICE catheter and the knowledge of possible and life-threatening
complications can occur. Appropriate manipulation of the catheter and direct visualization of the venous trajectory from the
sheath to the right atrial must be addressed by the operator to avoid the kind of complication described in this manuscript.
Retroperitoneal bleeding is fortunately rare, and generally managed conservatively, as most vascular complications
are, but in some cases it may require administration of blood and surgical repair. Early recognition, especially if sudden
hypotension develops during the procedure, is crucial, and prompt action must be taken to minimize adverse consequences.
Iatrogenic injury to the vena cava is a rare but often life-threatening complication4-7. Repair often requires highly invasive
surgery at the cost of high morbidity and mortality for the patient6,8,9.
To our knowledge, this is the second reported case of symptomatic IVC injury due to an ICE probe during CA and the first
with an interventional vascular approach with a covered grafted stent with no need for open surgical repair3,10. This experience
corroborates the findings of other authors that endograft stent placement in the IVC is safe, effective, and potentially lifesaving in
some cases. There is a paucity of mid- and long-term data on the hemodynamic, thrombotic, and mechanical effects that arterial
endograft materials may inflict on the venous system. Endovascular stent placement in the central venous system for obstruction
has been well established with some predictable patency rates11-13, while there is no data from follow-up surveillance of inferior vena
cava end grafts. Potential complications such as graft migration, stenosis, and thrombosis warrant close and routine surveillance14.
Before patient discharge, a control non-contrast computed tomography of the abdomen was performed, and localization
of the IVC stent with a mild bilateral pleural effusion and a similar free hematic liquid in the pelvis was observed. As the
patient has metallic aortic and mitral prosthetic valves, VKA in therapeutic range was the regular prescription without
antiplatelets medication, and a three and a six-month doppler were assigned to monitor the stent.

FOLLOW-UP
To our knowledge, this is the first case report of an endovascular treatment for a complication due to an ICE catheter
leading to an IVC perforation with acute symptomatic hemorrhagic shock. A previous related case described a more invasive
approach with open abdominal surgery to repair the IVC lesion. In the present case, our patient was discharged after 14
days of hospitalization with a good clinical state and had a fast recovery. He was evaluated at seven, 14, 30, and 45 days
after hospital discharge and presented a normal physical exam and normal sinus rhythm on all dates.

CONCLUSION
Catheter-induced vascular lesions during complex ablations are quite rare, and lesions to the IVC represents a daunting
challenge. This case demonstrated that endovascular treatment is a good option with low morbidity. Since this complication
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is uncommon, further experience with this technique is needed to establish safety and long-term durability, and to delineate
follow-up algorithms, especially as it relates to indication and duration of anticoagulation and covered graft surveillance.
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