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Neonates with a clinically significant arterial thrombosis that
develops in utero or during delivery are often born with or
quickly develop gangrenous changes, thus illustrating the
importance of prompt intervention. However, management
guidelines for neonatal arterial thrombosis have not been
well established. Generally, recombinant tissue plasminogen
activator (rt-PA) has been recommended for limb or life-
threatening thrombi as initial management, but thrombec-
tomy has been recognized as an option in certain situations.
When an arterial thrombosis occurs perinatally, it is difficult
to determine the duration of occlusion, and limb ischemia and
loss may be imminent. As such, thrombectomy may be a
superior option to promptly and definitively restore flow.We
present a case of a term neonate born with pregangrenous
changes in the right arm due to an extensive thrombus
extending from the right axillary artery to right brachial

artery bifurcation who was subsequently managed success-
fully with a balloon thrombectomy.

Case

A 4,980 g, large for gestational age (LGA), male infant was
born at 39 4/7 weeks’ gestation to a 29-year-old gravida 3, para
1 mother. The pregnancy was complicated by gestational
diabetes and a unicornuate uterus. The infant was delivered
vaginally and had APGAR scores of 8 and 9 at 1 and 5minutes,
respectively. Despite the infant being LGA, there were no
delivery complications requiring instrumentation, however,
the umbilical cord was noted to be wrapped around the left
arm. At the time of birth, infant was noted to have an
immobile, cyanotic right arm. An X-ray performed was sus-
picious for a right humeral fracture. Because of concern for

Keywords

► neonate
► arterial thrombus
► thrombectomy
► ischemia

Abstract Case This case report is of a 39 4/7weeks infant who presented at the time of birth with
an immobile, cyanotic right upper extremity consistent with ischemia but without
evidence of gangrene. Doppler examination identified pulses in the axillary but not the
brachial or radial arteries. Extremity arterial ultrasound confirmed the diagnosis of an
arterial thrombosis extending from the right axillary artery to the brachial artery
bifurcation. An emergent balloon thrombectomy was performed successfully with
immediate return of blood flow. Intraoperative ultrasound demonstrated patent axillary
and brachial arteries with forward flow. A retroperitoneal ultrasound and limited
hypercoagulable workup failed to identify a source of the arterial thrombus. The infant
had normal return of function without residual limb effects.
Conclusion Emergent balloon thrombectomy should be heavily considered in neo-
nates with an extremity arterial thrombosis of undeterminable duration both for limb
salvage, preserve function, and to prevent long-term growth discordance.
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significant vascular compromise the patient was transferred
to our institution for further evaluation and management.

Upon arrival to our neonatal intensive care unit (NICU) the
orthopedic team consulted. A reviewof the X-ray and physical
evaluation of the patient resolved any concern of humeral
fracture. However, the limb continued to be ischemic with
absent pulses beyond the clavicle. Doppler examination of the
right arm demonstrated obtainable signal in the axillary but
not the brachial or radial arteries. A bedside ultrasound
showed an acute occlusive thrombus in the right axillary
artery extending distally from the clavicle for 4 to 5 cm to the
right brachial artery at the level of the midhumerus (►Fig. 1).

The patient was given a bolus (75 units/kg) of unfractio-
nated heparin and started on a high dose heparin infusion
(28 units/kg/h). He was taken to the operating room at 10
hours of life for a thrombectomy. Dissectionwas performed to
expose the 3-mm axillary artery. A successful balloon cathe-
ter thrombectomyof the axillary and proximal brachial artery
was performed. Papaverine was then infused distally with
clear demarcation at the antecubital crease. Attention was
then turned to the brachial artery bifurcation. Following
incision and dissection, forceps were used to remove a small
thromboembolus from the right brachial artery bifurcation.
The right forearm and hand immediately became pink. Intra-
operative ultrasound demonstrated normal arterial flow in
the brachial artery proximally and distally (►Fig. 2). The
patient returned to the NICU and remained on a heparin
infusion.

An echocardiogram was performed and was only signifi-
cant for a patent foramen ovale with a bidirectional shunt. A
retroperitoneal ultrasound was performed that did not show
evidence of a renal vein thrombus as a possible embolic
source. After a brief period of weakness, the infant regained
full use of his right arm. A limited hypercoagulation panel
yielded normal results. The patient was discharged home
without any complications and was followed up by hematol-
ogy as an outpatient to complete a 3-month course of

low-molecular-weight heparin (LMWH) therapy. LMWH
therapy was recommended by the hematology service after
extrapolation of evidence-based clinical practice guidelines1

to best match this patient’s clinical scenario.

Discussion

Clinically significant thrombi are rare in neonates; rarer still
are limb and life-threatening arterial thrombi. A prospective
report from the Canadian and international registry reported
an incidence of clinically apparent thrombosis to be only
2.4 per 1,000 NICU admissions, most of which are due to
central venous catheters.2 Idiopathic limb ischemia in the
neonate has been associated with prematurity, prolonged
labor, birth asphyxia, respiratory distress, sepsis, Rhesus
disease, congenital anomalies, and maternal diabetes.3 Given
the infrequency of clinically significant arterial thrombi pre-
senting in the neonatal period, randomized control trials and
evidence-based guidelines assessing efficacy of treatment
modalities are lacking. Consequently, case reports and case
series, as well as extrapolated adult data, have been refer-
enced to help manage these infants.4–10

Current therapeutic options for neonatal thrombi include
heparinization, fibrinolysis, and thrombectomy.11 The deci-
sion to treat is approached with great reservation given
bleeding risks, especially intraventricular hemorrhage, to
which neonates are uniquely susceptible.1,6

Neonates with clinically significant arterial thrombi that
develop in utero or during the birthing process are often born
with or quickly develop gangrenous changes.12Hsi et al notes
that over half of the reported cases of neonatal extremity
gangrene presented in the first day of life despite a lack of
evidence of prolonged in utero thrombosis.13 Prompt clear-
ance of the thrombus is thus vital, not only to salvage the limb,
but also to preserve limb function and prevent long-term
complications including limb growth discordance and exer-
cise-induced claudication.7,8

Generally, accepted management of a limb or life-threat-
ening thrombus is the use of fibrinolytics—generally rt-PA—in
combination with heparinization. Heparinization alone does
not restore blood flow rapidly enough to prevent significant
damage.4,5 However, fibrinolytics in combination with hepa-
rin can also be slow at restoring blood flow to an ischemic
limb. Weiner et al report rt-PA infusions require a mean

Fig. 1 Preoperative ultrasound of the right brachial artery proximally.
Doppler shows obstruction of flow proximally with absent forward flow
due to an occlusive thrombus.

Fig. 2 Postoperative ultrasound of the right brachial artery proxi-
mally. Doppler demonstrates forward flow through the previously
thrombosed axillary artery.
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duration of therapy of 24.7 hours, with a range of 6 to 39 to
treat an arterial thrombosis.10 The early onset of gangrenous
changes signals the urgency in restoring blood flow, more so
when the duration of occlusion is relatively unknown, to
prevent long-term limb disability.7 Theile and Coombs report
a case of a 32-week-gestation neonate who developed right
arm ischemia distal to the cubital fossa after placement of a
right brachial arterial line.9 Microvascular and thrombolytic
revascularization was performed. While below the elbow
amputation was avoided, portions of the right thumb, index,
and ring finger were eventually amputated after 19 hours of
ischemia.

In our case, following Doppler and ultrasound evidence of
a thrombosed axillary and brachial artery (►Fig. 1) as well as
a physical examination consistent with limb ischemia, an
emergent, uncomplicated balloon thrombectomy with limb
salvage was performed. Definite intraoperative return of
blood flow was immediately demonstrated (►Fig. 2) and
arm function quickly returned without residual defects. As
previously stated, the time from birth to clot removal was
10 hours, significantly faster than what would likely be
expected with combined fibrinolytic and heparinization
therapy.

There are obviously inherent risks to thrombectomy. The
vasculature of neonates is both small and friable, predispos-
ing patients to significant complications such as vascular
rupture and permanent disruption of blood flow. The risks
and benefits of thrombectomy must be considered and
compared with those of thrombolysis. When skilled vascular
surgery or interventional radiology is available the risks of
thrombectomy can be mitigated.

In the absence of evidence-based guidelines for manage-
ment of infants with limb-threatening arterial thrombi, we
use our case to illustrate prompt restoration of blood flow via
balloon catheter thrombectomy without complications. Bal-
loon catheter thrombectomy is, in our opinion, superior to
other treatment modalities in definitely restoring blood flow
and preventing severe, even catastrophic, short-term and
long-term limb complications.7–9 We recommend consider-
ation of this approach when resources and personal are
available for rapid intervention.
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