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Perforation of the left innominate vein during placement
of a hemodialysis catheter: Medical image.
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Abstract

Introduction: The left internal jugular vein travels through two angles, joining the subclavian
and right brachi to form the superior vena cava. These angles are challenging for hemodialysis
access during puncture.

Clinical case: This is a 32-year-old man with polycystic kidney disease who required hemo-
dialysis for six years. After a failed kidney transplant, the patient resumed hemodialysis due to
uremia. A central approach was chosen for the left internal jugular vein. The initial procedure
was uneventful.

Diagnostic workshop: A follow-up chest X-ray revealed an anomalous catheter trajectory
projecting along the left edge of the aortic arch. CT angiography confirmed perforation of the
left brachiocephalic vein by the catheter.

Treatment: The patient underwent thoracotomy, which revealed a perforation in the ante-
rior wall of the left innominate vein, with the catheter tip lodging in the pericardial fat. The
catheter was removed, and the venous laceration was repaired. A tunneled catheter was in-
serted through the right internal jugular vein.

Outcome: The patient recovered uneventfully and was discharged.
Conclusions: Difficult passage of the guidewire or dilator should alert patients to a possible
abnormal position or kinking of the guidewire, which could result in vascular injury. Abnormal

postplacement chest X-rays should alert patients to the extravascular position, arterial position,
or venous variants, even if the placement procedure is uneventful.
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he puncture of the left internal jugular vein for vascular ac-
cess was utterly opposite to the puncture of the right internal
jugular vein. The anatomical course of the right internal jug-
ular vein has a straighter and more direct path to the superior vena
cava, so its puncture rarely causes complications. In contrast, the left
internal jugular vein has an angled path, joining the subclavian vein
to form the left brachiocephalic vein, which in turn must cross the
midline to join the right brachiocephalic vein and form the superior
vena cava [1]. This path presents two potentially challenging ap-
proach angles during puncture. The thoracic duct, the main lym-
phatic vessel in the body, is located on the left side of the neck and
empties near the junction of the left subclavian vein and the left inter-
nal jugular vein. An accidental puncture on the left side has an in-
creased risk of injuring this duct, which can lead to chylothorax in the
pleural space [2]. On the other hand, although the carotid artery is
located on both sides of the neck near the internal jugular vein, some
studies suggest a slight increase in the risk of inadvertent arterial punc-
ture on the left side. This could be due to subtle anatomical differences
in the relationship between the vein and the artery on that side [3].
Puncture of the right internal jugular vein is most commonly
recommended at the beginning of hemodialysis treatment; however,
when the catheter has been prolonged, dysfunction is present, a punc-
ture of the left side is needed [4]. Additionally, patients who lose their
vascular access due to fistula thrombosis during hemodialysis treat-
ment must temporarily return to the placement of temporary access.
There is a complication in the intervention of the left internal jugular
vein.

Clinical case

Clinical history

We present the case of a 32-year-old male patient with chronic kidney
disease secondary to autosomal dominant polycystic kidney disease
who required hemodialysis for six years. Eight years after a cadaveric
donor kidney transplant, the patient developed chronic graft dysfunc-
tion secondary to chronic antibody-mediated rejection.

The patient came to the emergency room with elevated uremia and
creatinine (urea nitrogen, 108 mg/dL; creatinine, 10.1 mg/dL) and
anemia (hemoglobin, 9.7 g/dL), requiring the insertion of a tempo-
rary catheter for hemodialysis. The left internal jugular approach was
chosen with a central approach. The initial procedure passed without
apparent incident.

Diagnostic workshop

A control chest X-ray revealed an abnormal catheter path projecting
along the left edge of the aortic arch (Figure 1). Given the initial sus-
picion of a congenital venous anatomical variant, emergency com-
puted tomography angiography was performed. This study confirmed
the perforation of the left brachiocephalic vein (Figure 2).

Treatment

The patient was transferred to a cardiothoracic center for surgical in-
tervention. A left exploratory thoracotomy was performed, identifying
a perforation in the anterior wall of the left innominate vein with the
tip of the catheter lodging in the pericardial fat. The catheter was re-
moved, and the venous laceration was repaired. A tunnel catheter was
inserted through the right internal jugular vein without complications.

Evolution
After the surgical procedure, the patient recovered without incident.

Discussion

Acute catheter complications are typically associated with the proce-
dure itself, as well as the technique and specific conditions of each
patient. Utilizing ultrasound and/or fluoroscopy to assess vascular
anatomy and guide cannulation enhances the likelihood of successful
placement [4].

Cannulation of the left internal jugular vein is linked with a
higher rate of complications and failures due to a longer and more
challenging pathway that requires the catheter to reach the right
atrium. Key factors contributing to the increased risk of complications
include the angle between the left internal jugular vein and the left
brachiocephalic vein, longer catheter lengths for left-sided proce-
dures, and external compression of the left brachiocephalic vein by
surrounding structures [5 -7].

Since perforation is still a rare complication, perforation of the
left innominate vein is usually more common because of the complex
anatomical characteristics the guidewire, dilators, and catheter must
pass through to reach the right atrium.

Although we are uncertain about the mechanism of the injury,
the perforation was likely caused by the relatively sharp curvature of
the wire to the right when it entered the innominate vein from the left
internal jugular vein, which was trapped at this point. When the dila-
tor and/or catheter are inserted, they pierce the vascular structures in
their path (Figure 3).

Although vascular perforation is suspected, the catheter must
remain in place until the diagnosis is confirmed. Treatment options
include open surgical repair, vascular endoprostheses, and endovas-
cular coils with cyanoacrylate glue, yielding different clinical results
(8 -10].
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Figure 1 . Postero-anterior and right lateral chest X-ray.

The red arrow indicates the left jugular catheter
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Figure 2 . Axial, coronal and sagittal tomography of the chest.

Axial, coronal and sagittal computed tomography image, catheter extravascular route through the left mediastinum with distal end in the left atrium.
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Once a perforation is identified, no action can prevent it; how-
ever, during the planning and placement of vascular access, preven-
tive measures that minimize the incidence of complications, such as
the following, can be implemented:

1. The patient is placed in the Trendelenburg position to in-
crease the diameter of the internal jugular vein, and the puncture is

Figure 3 . Anatomical diagram of catheterization of the left jugular vein

directed via ultrasound to reduce the possibility of extravascular
and/or arterial puncture [11].

2. The use of a fluoroscope to orient and locate the anatomi-
cal position of the wire guide, dilators, and catheter in real time. Plac-
ing the metal guide below the diaphragm rules out arterial puncture,
as these are never found beneath it [12 ].

Suspected mechanism of perforation. A. Route of the metal guide to the superior vena cava. B. Dilator that penetrated the wall of the brachycephalic vein

3. In adult patients, the guide is inserted to an upper limit of
18 c¢m to reach the cavoatrial junction; this suggested distance is less
if it is placed in the right internal jugular vein than on the left side
[13]. Identifying resistance during the guide's insertion may indicate
an abnormal position of the guide. In the same way, an exaggerated
resistance when advancing the dilator and/or the catheter over a bent
guide could warn about an incorrect route of the guide.

4. The dilator should be inserted only 10 cm in length; it is
not essential to insert it completely, only what is necessary to dilate
the catheter's entrance into the vessel. Excessive insertion can lead to
perforation [14].

5. During the introduction of the dilators and the catheter,
the displacement of the guide should be verified to ensure that the tip
of the dilator is not trapped in the vein's wall.

6. Before catheters are used, postplacement radiographical
control or tools such as point-of-care ultrasound and agitated saline
can help confirm the correct position of the catheter and rule out
pneumothorax [15].

Owing to the increase in patients in hemodialysis programs
[16], a more significant increase in the use of catheters for unsched-
uled hemodialysis initiation is expected.

Conclusions

Innominate vein perforation is a rare complication; however, it more
commonly occurs when catheters are inserted through the left jugular
vein when they cross a complex anatomical pathway. Difficult passage
of the guidewire or the dilator should alert patients to a possible ab-
normal position or twist of the guidewire that can lead to vascular
injury. Postplacement chest X-ray, which reveals an abnormal course,
should be used to determine the extravascular position, arterial posi-
tion, or venous variants, although the placement procedure pro-
ceeded without difficulty.

Abbreviations
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