i8 CASE REPORT

Cannulation of the Internal Mammary Vein With a

Single-Lumen Infusion Catheter in a Patient With
Portal Hypertension: A Case Report

Brian C. Tashjian, BA, Michael E. Schoor, MD, and Masilo Grant, MD

We present a central venous catheter misplacement case. A left internal jugular vein percu-
taneous introducer was inserted for fluid resuscitation with a single-lumen infusion catheter
placed through the lumen for medication infusions. Placement was performed under ultrasound
guidance, with confirmation of the wire within the venous lumen. Radiographs suggested that
the introducer had perforated the innominate vein. Contrast was injected through the single-
lumen infusion catheter and showed cannulation of the left internal mammary vein. The link
between portal hypertension and increased risk of central line misplacement as well as diag-

nosis and potential methods to avoid this rare complication are discussed.
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entral venous catheter use is common practice in the
operating room and intensive care unit. In 2008, 44%
of intensive care unit patients had a central venous
catheter placed.! Common indications for central venous
catheter placement include volume resuscitation, hemody-
namic monitoring, vasopressor administration, parenteral
nutritional support, and the administration of chemother-
apy.? Central venous catheter placement is not without risks,
even with the implementation of protocols and ultrasound
imaging techniques. The Anesthesiology Closed Claims
database reports complication rates from central venous
catheter placement to be as high as 15%, although the rate
varies with patient characteristics and operator experience.’
Complications can include arteriovenous fistula formation,
breakage, or fragmentation of the catheter with subsequent
embolization, pneumothorax, nerve injury, and catheter
malposition; the most common being accidental vessel
puncture or laceration.>* Historically, exclusive use of exter-
nal anatomical landmarks was the most common technique;
however, ultrasound-assisted placement, first studied in
1984, has been shown to increase the accuracy and decrease
the complication rate of this procedure.>® It is standard
practice at our institution to confirm appropriate placement
of a central venous catheter with chest radiographs before
the use of the catheter.
This case describes misplacement of a left internal jugu-
lar vein central venous catheter that resulted in cannulation
of the left internal mammary (internal thoracic) vein. Portal
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hypertension and specific anatomical variations likely pre-
dispose patients to this complication.” This is not the first
case report of this phenomenon in the literature: the first
documented case was reported in 1974.12 However, as
the case report below illustrates, current standard practice
guidelines can fail to precisely locate misplaced catheters.

The patient described has given written permission to
present the following information.

PATIENT INFORMATION

A 45-year-old man with alcoholic cirrhosis was transferred
from an outside hospital in hemorrhagic shock secondary to
a recurrent esophageal varices bleed. The patient had been
placed on massive transfusion protocol, and when band-
ing via upper endoscopy failed to stop the hemorrhage, a
Minnesota tube was placed to tamponade variceal and gas-
tric bleeding. The patient required an urgent transjugular
intrahepatic portosystemic shunt procedure to reduce por-
tal pressure and variceal size, and thus, he was transferred
to our tertiary care center.

DIAGNOSTIC ASSESSMENT AND THERAPEUTIC
INTERVENTIONS

The patient arrived intubated on maximum doses of nor-
epinephrine, epinephrine, octreotide, and vasopressin. The
patient had poor peripheral venous access, and the right
internal jugular vein was covered by the helmet used to
hold balloon position and tension of the Minnesota tube.
The decision was made to place a percutaneous introducer
catheter in the left internal jugular vein. Ultrasound guid-
ance was used to puncture the vessel with an angiocatheter.
Sterile plastic tubing was connected to the angiocatheter
and showed nonpulsatile flow and central venous pressure
tracings 12 cm above the patient. Venous intraluminal posi-
tion of the guidewire was then confirmed with ultrasound.
A single-lumen infusion catheter was placed through the
introducer to provide a dedicated central access for vaso-
pressor infusions and medication. Although chest radio-
graph is the gold standard for confirmation of central line
placement, radiographs were not obtained until the patient
arrived in the interventional radiology suite due to the
urgent need for the transjugular intrahepatic portosystemic

February 15,2019 e Volume 12 ¢ Number 4


mailto:michael.schoor@umassmemorial.org
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

shunt procedure. Scout radiograph films showed that both
the introducer and the single-lumen infusion catheter were
located centrally within the cardiac silhouette. The anesthe-
siology team was notified by the radiologists that the cen-
tral line had been “placed into the mediastinum.”

The anesthesiology team requested that contrast be
injected through the main lumen of the introducer. This
showed the central venous catheter within the innominate
vein with the tip abutting the inner wall of the vessel and
the single-lumen infusion catheter perforating through the
wall of the vessel into the pericardium (Figure 1).

Subsequent discussion with the interventional radiology,
intensive care, and cardiothoracic surgery teams yielded 3
possible interventions: removal of the catheter with resul-
tant hemorrhage, placement of an endovascular stent, or
immediate median sternotomy. Our anesthesiology team
was doubtful that perforation had occurred based on initial
ultrasound guidance, nonpulsatile flow, and central venous
pressure tracings. To determine an intravascular versus
extravascular location of the single-lumen infusion catheter
before proceeding, computerized tomography angiography
was considered. However, the patient’s continued resus-
citation needs and worsening renal function prohibited
moving the patient and administering the large quantity of
contrast dye necessary for computerized tomography angi-
ography. Instead, a small dilute quantity of contrast was
injected through the single-lumen infusion catheter port.

Figure 1. Radiographic sequence image of percutaneous introducer
was displayed. Contrast outlines the innominate vein with the end of
the percutaneous introducer abutting the wall and the single-lumen
infusion catheter “extending into the mediastinum.” Blakemore tube
is also seen entering the stomach.
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Figure 2. Contrast leaving the single-lumen infusion catheter and
flowing through intercostal veins to reenter the inferior vena cava
was displayed. Blue circle shows the end of the single-lumen infu-
sion catheter, white arrows delineate the internal mammary vein,
and the blue arrow marks an intercostal vein.

Fluoroscopy revealed contrast flowing through a small
anterior thoracic wall vessel and returning to the heart
via the intercostal vessels (Figure 2). This confirmed that
the catheter was intravascular and had cannulated the left
internal mammary vein. The single-lumen infusion cath-
eter was removed without any further intervention and the
introducer was left in place as the transjugular intrahepatic
portosystemic shunt procedure was completed.

After a successful transjugular intrahepatic portosys-
temic shunt procedure, the patient returned to a hemody-
namically stable state as bleeding was controlled. He was
released 1 month after admission and is currently on the
transplant list.

DISCUSSION

There are several points to consider when caring for patients
with similar characteristics as the one presented. First, por-
tal hypertension in conjunction with left internal jugular
vein central venous catheter placement can increase the risk
of central line misplacement. In portal hypertension, blood
flow is diverted through anastomoses between the portal
system and its collateral systemic circulation. This increases
systemic circulation volume, dilating the small vessels in
close proximity to these anastomoses. Commonly affected
vessels include the esophageal, internal mammary, abdomi-
nal wall, hemorrhoidal, and intercostal veins. In addition,
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when compared to the right side, the decreased slope of the
left innominate vein creates a more perpendicular angle to
the left internal jugular vein. Left-sided jugular venous cath-
eters carry an increased risk of internal mammary vein can-
nulation because of the potential for the mammary vein to
lie directly opposite the left internal jugular vein. This case
demonstrates how dilated thoracic vessels in portal hyper-
tension combined with vascular anatomy may increase the
risk of catheter cannulation of the internal mammary vein.

Second, while ultrasound guidance during catheter intro-
duction is useful in identifying anatomical landmarks and
confirming intraluminal position of the guidewire, it is not
sufficient in confirming the exact location of the catheter tip.
Imaging beyond ultrasound guidance is required to locate
misplaced catheters. Postprocedural chest radiography is
the current gold standard for locating the catheter tip; how-
ever, radiographs can only approximate catheter position.!?
Amir et al'® demonstrate that transthoracic echocardiogra-
phy is noninferior to chest radiography in detecting cath-
eter malposition and can be used to confirm normal catheter
position. Transthoracic echocardiography confirmation of
normal catheter position is achieved by visualizing a right
atrial swirl both when the guidewire is in place and when
saline is injected after catheter placement. However, with
misplaced catheters, transthoracic echocardiography will
only confirm the absence of right atrial swirl and has thus
not been shown to be useful in locating the tip of a mis-
placed catheter. Computerized tomography angiography is
often used to determine precise locations of catheters, but in
this case, computerized tomography angiography was not
possible due to the patient’s unstable condition and wors-
ening renal function.

This case illustrates the challenge of locating misplaced
catheters and shows a potential method for using a small
dilute quantity of IV contrast dye as a diagnostic tool. The
quantity injected through this patient’s single-lumen infu-
sion catheter was significantly smaller than the amount
computerized tomography angiography requires. Dye injec-
tion allowed the team to confirm the intravascular location
of the single-lumen infusion catheter, facilitating initiation
of the patient’s urgent transjugular intrahepatic portosys-
temic shunt procedure without the need for central venous
catheter replacement. In situations where chest radiography
reveals an anomalous pericardial or mediastinal catheter
location and there is a high degree of confidence for venous
placement, fluoroscopy with small-dose radiocontrast dye
may be considered as a diagnostic tool.

In future cases where a single-lumen infusion catheter
and a percutaneous introducer are needed, concurrent use
of vascular and transthoracic echocardiography may be
useful. The vascular probe can be used for vessel entry and
transthoracic echocardiography can then show the wire
within the right atrium. Usually, the introducer is placed
using the guidewire and then the wire is removed before
single-lumen infusion catheter placement. Alternatively,
once the introducer is placed over the wire, the single-
lumen infusion catheter can also be guided over the wire
within the introducer lumen. If transthoracic echocar-
diography confirms that the tip of the wire is in the right
atrium and the single-lumen infusion catheter is placed
through the introducer and over the wire, it may increase
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the probability that both the introducer and the catheter are
positioned correctly.

In patients presenting with portal hypertension and
need for central access, clinicians must account for collateral
vessel dilation that may lead to cannulation of these ves-
sels. In such cases, the use of radiography for central line
position confirmation may be unreliable and further diag-
nostic modalities may be necessary. Using ultrasound for
the initial cannulation improves the success rate of venous
wire placement.>® Guiding both the introducer and the
single-lumen infusion catheter over the wire with concur-
rent use of transthoracic echocardiography may minimize
the incidence of catheter malposition; however, this is not a
standard of care and requires further investigation. §&
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