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Utility of point-of-care ultrasound in the management of
central venous catheter malposition in neurocritical care:
A case report
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ABSTRACT

We report a case of a 36-year-old male admitted to the ICU for subarachnoid hemorrhage. Following external ventricular drain insertion and
aneurysm embolization, a 4-lumen CVC was placed via the right subclavian vein under ultrasound (US) guidance. Post-procedural chest X-ray sug-
gested malposition in the brachiocephalic vein. However, subsequent US re-evaluation in the supraclavicular window, combined with the insertion
of a guidewire visualized in the right atrium, confirmed correct positioning at the cavoatrial junction. A follow-up X-ray confirmed the spontaneous
repositioning. This case highlights the critical role of bedside ultrasound in verifying CVC tip location, preventing unnecessary and risky re-interven-
tions and allows for thoughts about the rigidity of searching for the cavoatrial junction exact positioning. Ultrasound provides a dynamic assessment
that can resolve discrepancies between static radiographic imaging and actual intravascular position, enhancing patient safety.
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RESUMEN

Reportamos el caso de un varén de 36 anos ingresado en la Unidad de Cuidados Intensivos por hemorragia subaracnoidea. Tras la colocacion
de un drenaje ventricular externo y la embolizacion de un aneurisma, se implanté un CVC de 4 luces por via subclavia derecha bajo guia ecografica
(US). La radiografia de térax postprocedimiento sugirié una malposicion en la vena braquiocefélica. Sin embargo, una reevaluacion ecogréfica pos-
terior mediante ventana supraclavicular, combinada con la insercion de una guia visualizada en la auricula derecha, confirmé la correcta posicién en
la unién cavoauricular. Una radiografia de control confirmé el reposicionamiento espontaneo. Este caso resalta el papel critico de la ecografia a pie
de cama para verificar la localizacién de la punta del CVC, evitando reintervenciones innecesarias y potencialmente riesgosas, y permite reflexionar
sobre la rigidez en la busqueda de un posicionamiento exacto en la unién cavoauricular. La ecografia proporciona una evaluacién dindmica que
puede resolver discrepancias entre la imagen radiografica estatica y la posicion intravascular real, mejorando la seguridad del paciente.
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Introduction

procedure in the management of neurocritical care pa-

tients, providing essential access for hemodynamic mon-
itoring, administration of hyperosmolar therapies, and vasoac-
tive drugs. In the setting of subarachnoid hemorrhage (SAH),
the choice of the insertion site is critical. The right subclavian
vein is often preferred over the internal jugular vein to avoid po-
tential interference with cerebral venous drainage-which could
exacerbate intracranial hypertension-and to maintain a safe dis-
tance from eventual tracheostomy sites, thereby reducing the
risk of catheter-related infections.

Despite the widespread adoption of real-time ultrasound
(US) guidance, which has significantly increased success rates
and reduced immediate mechanical complications[1]-[3], cath-
eter tip malposition remains a documented challenge. While
chest X-ray (CXR) is traditionally considered the gold standard
for confirming the final position of the tip at the cavoatrial junc-
tion, it provides only a static, two-dimensional projection that
may occasionally lead to misinterpretation due to patient posi-
tioning or anatomical variations[4].

Recent literature emphasizes the role of Point-of-Care Ultra-
sound (POCUS) as a dynamic tool for tip navigation and loca-
tion. However, discrepancies between initial radiographic find-
ings and subsequent clinical assessments can occur, especially
following patient mobilization or routine nursing care. This case
report describes a 36-year-old patient with SAH where an ap-
parent malposition on CXR was resolved spontaneously through
a systematic ultrasound re-evaluation using the “wire-target”
technique. This approach prevented an unnecessary and po-
tentially risky re-intervention, highlighting the importance of
multi-modal verification in the Intensive Care Unit (ICU).

C entral venous catheterization (CVC) is a fundamental

Case description

A 36-year-old male was admitted to the Intensive Care Unit
(ICU) following a subarachnoid hemorrhage (SAH) caused by
a ruptured anterior communicating artery (ACoA) aneurysm.
Upon arrival, the patient presented with a Glasgow Coma Scale
(GCS) score of 14. Due to acute hydrocephalus, an external
ventricular drain (EVD) was placed, followed by successful end-
ovascular embolization of the aneurysm using coils. The patient
was initially managed with mechanical ventilation under seda-
tion but was subsequently extubated, maintaining a stable neu-
rological status with a GCS of 14.

On the third day of hospitalization, a decision was made to
insert a 4-lumen central venous catheter (CVC). The right sub-
clavian vein was selected as the insertion site, following neu-
ro-ICU protocols to minimize interference with cerebral venous
return and reduce the risk of infection compared to internal
jugular or femoral access. The procedure was performed under
real-time ultrasound guidance with an apparently uncomplicat-
ed insertion. The homolateral jugular vein was checked intrap-
rocedurally and resulted empty.

After CVC positioning the patient underwent routine hy-
giene and mobilization. However, the post-procedural chest
X-ray (CXR) revealed a malposition, with the catheter tip ap-
pearing to be lodged within the left brachiocephalic vein (Figure
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Figure 1. Probe positioning and US windows during positioning verifi-
cation of the CVC. A: supraclavicular window, right side; B: supraclavic-
ular window, side left; C: infraclavicular window, left side; D: infraclav-
icular window, right side, E: subcostal bicaval window.

1). Before proceeding with a potentially unnecessary catheter
replacement, a comprehensive Point-of-Care Ultrasound (PO-
CUS) assessment was performed to re-evaluate the catheter’s
trajectory (Figure 1).

The ultrasound examination yielded the following find-
ings[1]: the check of the left brachiocephalic vein and sub-
clavian vein evidenced the absence of any catheter (Figure 1,
Position B). The left jugular vein was empty as well[2]. While
observing the left brachiocephalic trunk, a flush test was per-
formed: a distal port saline flush was not visible, suggesting
that malpositioning in the left brachiocephalic trunk was im-
probable[3]. Visualization of the right supraclavicular window
(Figure 1, Position A) allowed visualization of the right innom-
inate vein and the confluence of the right internal jugular and
subclavian veins. The junction of the two brachiocephalic trunk
was visible as well and, in this view, the catheter was seen di-
rected inferiorly toward the superior vena cava, suggesting a
correct anatomical course despite the initial radiographic inter-
pretation (Figure 2)[4]. To definitively confirm the tip location,
a guidewire was advanced through the distal port of the CVC
under continuous ultrasound monitoring. The wire was clearly
visualized entering the right atrium (Figure 3). In addition, injec-
tion of contrast (blood + air + saline) was clearly visible coming
out from the distal port next to the atrium (Figure 1, Position
E). These maneuvers confirmed that the catheter tip had spon-
taneously repositioned in a correct, functional position at the
cavoatrial junction.

A follow-up CXR was then performed, which confirmed
the definitive and correct positioning of the tip (Figure 1). The
use of POCUS and the “wire-target” technique successful-
ly prevented an invasive re-intervention and ensured patient
comfort.
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Figure 2. US image from the right upper supraclavicolar US window.
CVC direction is clearly visible and directed towards the superior vena
cava.

Figure 3. Bicaval subcostal window showing the presence of the guide-
wire tail at the cavoatrial junction.

Figure 4. Chest X ray of the patient
before (left side, panel A) and after
(right side, panel B) CVC spontaneous
repositioning.

Discussion

The discrepancy between initial radiographic findings and the
actual intravascular position of a central venous catheter (CVC) is
a well-documented phenomenon that poses a clinical dilemma
in the ICU[5]. While post-procedural chest X-ray (CXR) remains
a traditional standard for tip verification, its reliability is limited
by its two-dimensional projection, which can lead to “apparent”
malpositions due to anatomical overlaps or patient rotation.

In our case, the initial CXR suggested a malposition in the
left brachiocephalic vein. However, subsequent clinical man-
agement-specifically routine patient hygiene and mobiliza-
tion-likely facilitated a spontaneous redirection of the catheter
tip towards the cavoatrial junction. Literature suggests that
movements of the neck and upper limbs, especially abduction
and rotation, can induce significant tip migration (up to 2-3 cm)
in catheters inserted via the subclavian route[6],[7]. This high-
lights that a “static” malposition on an early X-ray may resolve
spontaneously with patient positioning or simple manoeuvres.

The use of Point-of-Care Ultrasound (POCUS) proved de-
cisive in this scenario. While the standard infraclavicular view
confirms the entry into the vein, the supraclavicular window

allows for direct visualization of the confluence of the internal
jugular and subclavian veins and the course of the brachioce-
phalic vein towards the superior vena cava. The “wire-target”
technique we employed-advancing a guidewire under real-time
ultrasound-provided definitive confirmation of the tip’s location
within the right atrium.

Recent studies have shown that POCUS has a high sensi-
tivity (up to 96%) and specificity for detecting CVC malposi-
tions, often identifying correct placement where CXR might
be ambiguous[5],[8]. Furthermore, ultrasound verification is
significantly faster than waiting for radiographic confirmation,
reducing the time to utilize the catheter for critical therapies[9].

The spontaneous repositioning of the CVC observed in our
case necessarily implies that the catheter tip underwent a clin-
ically significant displacement within the central venous vascu-
lar tree, likely driven by changes in venous flow, intrathoracic
pressure, and vessel geometry related to respiration and patient
positioning. This dynamic behaviour challenges, at least from
a practical standpoint, the traditional dogma that defines the
cavo-atrial junction as a strictly fixed and definitive target for
optimal tip placement[10]. Our local observation suggests that
catheter tip location should not always be considered a static
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parameter, but rather a potentially variable one even in the ab-
sence of external manipulation. This supports the concept that
central venous anatomy and catheter position are dynamic, and
it reinforces the value of repeatable bedside imaging methods,
such as point-of-care ultrasound, for ongoing verification of tip
location[4],[9],[10].

By integrating clinical re-evaluation with advanced POCUS
techniques, we avoided an unnecessary second invasive pro-
cedure. This not only eliminated the inherent risks of a new
venipuncture-such as pneumothorax or arterial injury-but also
preserved patient comfort and reduced ICU costs. This case un-
derscores that a multidisciplinary approach, combining radiolo-
gy with dynamic ultrasound verification, should be the standard
of care when facing suspected CVC malpositions.
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