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Objective: We describe an infrequent but potentially lethal
complication: an iatrogenic injury of the internal mammary artery
after central venous catheterization.

Design: Report of cases.

Setting: Pediatric intensive care unit.

Patients: The first patient we report on is a 3-yr-old girl who
was severely neurologically damaged and was admitted to the
pediatric intensive care unit for aspiration pneumonia and septic
shock. Immediately after vein cannulation on the left internal
jugular vein, the patient suffered hypotension and cardiac arrest,
secondary to an adequately drained massive hemothorax. Resto-
ration of spontaneous circulation was initially achieved, and the
patient was transferred to the angiographic suite. Selective an-
giography during cardiopulmonary resuscitation for a second
cardiac arrest revealed a laceration of the internal mammary
artery. Resuscitation was not successful, and the patient died.
The second case reported is a 7-yr-old girl admitted for bone
marrow transplantation. She was electively taken to the angio-
graphic suite for central venous insertion. An infraclavicular ap-
proach of the right subclavian vein was attempted, but radioscopy
showed the guidewire inside the pleural space. Soon thereafter,

the patient became hypotensive and was in shock. Radioscopy
showed a large pleural effusion and a massive hemothorax was
drained. Selective angiography demonstrated an injured internal
mammary artery was embolized. Hemodynamics improved, and
the patient was transferred to the pediatric intensive care unit,
where she was extubated 12 hrs later.

Interventions: None.

Conclusions: GCentral venous catheter placement in the in-
trathoracic vein may cause potentially lethal complications in the
form of an injury to the internal mammary artery. Hypotension
during or immediately after the procedure should be a warning of
a serious adverse event, such as massive hemothorax, that may
compromise life. Adequate drainage of the pleural cavity may not
completely relieve vascular compression if some of the bleeding
from an injured internal mammary artery is extrapleural. Early
diagnosis and treatment by selective embolization of the injured
vessel in interventional radiology is the first therapeutic choice
and may be life saving. (Pediatr Crit Care Med 2007; 8:489-491)
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omplications related to cen-
tral venous catheter (CVC)
placement into the thoracic
vein tend to be underesti-
mated and may eventually be harmful (1).
Our objective is to report an infrequent
but potentially lethal complication: iatro-
genic injury of the internal mammary
artery (IMA) during CVC catheterization.
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CASE REPORTS

Patient 1. A 3-yr-old girl, 15 kg, who
was severely neurologically damaged sec-
ondary to progressive metabolic enceph-
alopathy was admitted to the pediatric
intensive care unit (ICU) with a diagnosis
of aspiration pneumonia and septic
shock. She developed multiorgan failure,
and 48 hrs later, she needed renal re-
placement therapy. The parents refused
limitation of care. General surgery ad-
vised against peritoneal dialysis because
of the history of previous surgeries. A
decision was made to catheterize the pa-
tient’s left internal jugular vein with a
5-Fr catheter and replace the femoral
catheter she already had for dialysis. Her
coagulation profile was as follows: plate-
let count (10® cells/mm?), 135; prothrom-
bin time, 50%; partial thromboplastin

time, 57 secs. The left internal jugular
vein was approached at the apex of the
sternocleidomastoid triangle. During the
first attempt, blood was obtained in the
syringe and the guidewire was advanced
with difficulty, resulting in the needle
and wire being removed. Immediately af-
ter, the patient became hypotensive and
her arterial saturation dropped. Air entry
decreased in the left chest. A catheter was
inserted over the needle to drain a prob-
able pneumothorax. The patient did not
improve. Fluid boluses were started, and
vasopressor drugs and the ventilator set-
ting were increased. A chest tube was
placed, and a moderate amount of blood
was obtained. The patient’s condition
continued to deteriorate, and she suffered
a cardiac arrest. Restoration of circula-
tion was achieved after a few minutes. A
second chest tube was inserted, and the
patient was transferred to the angio-
graphic suite. She had another cardiac
arrest, and cardiopulmonary resuscita-
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tion was started again. Active bleeding
from the laceration of the left IMA near
its origin in the subclavian artery was
diagnosed through selective angiography
(Fig. 1). The patient did not respond to
cardiopulmonary resuscitation and died.
Radioscopy showed a white left chest with
a mediastinal shift to the opposite side.
Patient 2. A 7-yr-old girl, 30 kg, with
a diagnosis of myelodysplasia was ad-
mitted to the hospital for bone marrow
transplantation. She was electively
taken to the angiographic suite for
placement of a CVC. Her coagulation

profile was as follows: platelet count
(103 cells/mm?), 45; prothrombin time,
85%; partial thromboplastin time, 37
secs. She was initially intubated, and an
infraclavicular approach was attempted
in the right subclavian vein with a 7-Fr
catheter. After the first puncture, the
guidewire was advanced, but radioscopy
demonstrated its position inside the
pleural space. It was removed, and a
new attempt was begun in the left in-
ternal jugular vein. The catheter was
inserted without difficulty, but during
the procedure, the patient became hy-

Figure 2. Patient 2: Laceration of the right internal mammary artery (IMA).
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potensive and was in shock. Radioscopy
showed a 5-cm right pleural effusion. A
right chest tube was placed, and a sig-
nificant amount of blood was obtained.
Fluid resuscitation was started at the
same time that selective arterial an-
giography was initiated. Active bleeding
from laceration of the right IMA was
diagnosed (Fig. 2), and embolization
with coils allowed the hemorrhage to be
stopped (Fig. 3). Hypovolemia was con-
trolled in the angiographic suite with
the infusion of 1 L of normal saline,
four units of platelets, and two units of
packed red blood cells (hematocrit had
dropped from 32% to 11%). The patient
was transferred to the pediatric ICU,
intubated, and ventilated. Her clinical
course was unremarkable, and mechan-
ical ventilation was discontinued 12 hrs
later.

DISCUSSION

Although hemothorax is an uncom-
mon complication of CVC placement in
pediatric patients, it may be life threaten-
ing (1-3). The report of these two pa-
tients describes an infrequent but poten-
tially lethal complication. Iatrogenic
injury of the IMA should be included in
the differential diagnosis of catastrophic
situations following CVC insertion, which
necessitates selective arterial emboliza-
tion be considered of great value for its
management.

Similar complications have been de-
scribed regarding attempts at cannula-
tion of the internal jugular vein (4) and
the subclavian vein (5, 6). There are
also reports of fatal hemothoraces re-
lated to CVC placement (1, 2), in which
the source of bleeding was not de-
scribed, probably because of the diffi-
culties in performing diagnostic or
therapeutic procedures owing to the
rapid sequence of adverse events. The
insertion of the CVC into the femoral
vein avoids these types of complications
and is not associated with episodes of
catheter-related sepsis (7).

In both patients, the first sign that
something serious had occurred was ar-
terial hypotension. The first patient went
rapidly into cardiac arrest, despite the
pleural space being drained, fluids being
infused, and vasopressor drugs being ad-
justed. The initial response to cardiopul-
monary resuscitation was adequate, but a
new arrest occurred during transport to
the angiographic suite. A laceration of
the IMA was diagnosed, but there was no
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Figure 3. Patient 2: Embolization of the right internal mammary artery (IMA).

time to repair it. Injuries of the IMA can
produce extrapleural hematomas because
of the artery’s anatomical location (8, 9).
For this patient, the injured IMA may
have produced not only the hemothorax,
but also an extrapleural bleeding that
caused compression of the mediastinal
vessels and cardiovascular collapse,
which could not be relieved by adequately
draining the pleural space (10). Central
venous pressure, documented after the
chest was drained and before the second
cardiac arrest, was 20 cm H,0—2.5 times
higher than the starting values.

The second patient’s IMA was in-
jured in the angiographic suite. We be-
lieve this was a determinant for the
good outcome, because the complica-
tion was immediately treated with se-
lective embolization of the IMA, which
has been shown to be an effective alter-
native to conventional surgical man-
agement (11) and, therefore, makes it
the first therapeutic choice. Scheduled
placement of the CVC in pediatric am-
bulatory or ward patients has been per-
formed in the angiographic suite by pe-
diatric surgeons for several years. This
policy has facilitated early diagnosis
and treatment of potential complica-
tions. A small group of pediatric ICU
patients, in whom difficult central ve-
nous access is anticipated, are also
transferred to the angiographic suite
for the procedure.

Another way to facilitate CVC inser-
tion is with ultrasound guidance. Its
usefulness to improve the rate of can-
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nulation of the internal jugular vein
has been demonstrated (12), although
this benefit is not very clear in young
pediatric patients (13, 14). Ultrasound
guidance is not a routine practice for
cannulation of central veins in emer-
gency situations in our pediatric ICU,
although it is frequently used for can-
nulation of the internal jugular vein in
scheduled procedures in the angio-
graphic suite.

In summary, CVC placement into in-
trathoracic veins may cause potentially
lethal complications as an injury of the
IMA. Hypotension during or immedi-
ately after the procedure should be a
warning of a serious adverse event, as
massive hemothorax may compromise
life through compression of mediastinal
vessels and cardiovascular collapse. Ad-
equate drainage of the pleural cavity
may not completely relieve vascular
compression if some of the bleeding
from an injured IMA is extrapleural.
Early diagnosis and treatment by selec-
tive embolization of the injured vessel
in interventional radiology is the first
therapeutic choice and may be life sav-
ing. The angiographic suite may be the
best setting for scheduled placement of
a CVC for immediate response to possi-
ble complications (15, 16).
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