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Horner Syndrome Following Attempted Internal Jugular 
Catheter Placement in a Toddler With 

Congenital Heart Disease

Joseph D. Tobiasa, b, c, e, Brian F. Joyc, d

Abstract

Horner syndrome results from interruption of the normal sympa-
thetic innervation to the face and eye. Common clinical manifesta-
tions include ptosis, miosis, anhidrosis, conjunctival injection and 
relative enophthalmos. Several diverse etiologies may be respon-
sible for Horner syndrome. We present an 8-month-old child who 
was noted to have Horner syndrome following attempts at place-
ment of a right jugular venous catheter.  The normal sympathetic 
innervation of the head and eye are presented, potential etiologies 
for Horner syndrome are reviewed and previous reports of Horner 
syndrome following invasive procedures are presented.

Keywords: Horner syndrome; Internal jugular catheter placement; 
Toddler; Congenital heart disease

Introduction

Horner syndrome (also known as Bernard-Horner syndrome 
or oculosympathetic palsy) is a clinical disorder resulting 
from interruption of the normal sympathetic innervation 
to the face and eye [1]. The clinical presentation includes 
ptosis, miosis, anhidrosis, conjunctival injection and rela-

tive enophthalmos. The disorder results from interruption 
of the normal sympathetic pathway at the first-, second- or 
third-order neuron [2]. Central lesions may involve the first-
order neuron; pre-ganglionic lesions such as a lung tumor 
can compress the second-order neuron, while involvement 
of the third-order neuron may occur in the area near the stel-
late ganglion and around the great vessels of the neck. When 
there is a question regarding the diagnosis and the location 
of the lesion causing Horner syndrome, radiographic imag-
ing or the response to ophthalmic medications (cocaine and 
α-adrenergic agonists) may be used to localize the lesion [3]. 
Various infectious, neoplastic and vascular pathologies may 
result in Horner syndrome, the spectrum ranging from life-
threatening to benign.  

Given its location deep to the vascular structures of the 
neck, the stellate ganglion and the sympathetic chain may be 
damaged during attempts at cannulation of the internal jugu-
lar vein [4, 5]. We present an 8-month-old child who was 
noted to have Horner syndrome following attempts at place-
ment of a right jugular venous catheter. The normal sympa-
thetic innervation of the head and eye is presented, potential 
etiologies for Horner syndrome are reviewed and previous 
reports of Horner syndrome following invasive procedures 
are presented.

 
Case Report

Institutional Review Board approval for isolated case reports 
is not required at Nationwide Children’s Hospital, Colum-
bus, Ohio. The patient was an 8-month-old, 5.4 kg toddler 
with a history of an atrial septal defect, pulmonary steno-
sis and a small patent ductus arteriosus. She was admitted 
to an outside hospital for treatment of bronchiolitis and re-
spiratory failure related to respiratory syncytial virus. She 
required endotracheal intubation and mechanical ventilation 
for 5 - 6 days. Following tracheal extubation, she was noted 
to anisocoria with the right pupil being 4 - 5 mm while the 
left was 2 - 3 mm. Both were reactive to light with no other 
focal neurologic findings. Due to parental concerns, she was 
transferred to our institution for further investigation and 
treatment. On arrival, she was on continuous positive airway 
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pressure (CPAP) which was transitioned to high flow nasal 
cannula for the treatment of her bronchiolitis. Physical exam 
revealed an alert infant with no focal neurologic findings. 
The left pupil was 2 - 3 mm while the right was 4 - 5 mm. 
Both were reactive to light. She was also noted to have slight 
ptosis of the right eyelid. Based on her physical findings, a 
diagnosis of Horner syndrome was made. Computed tomog-
raphy scan of the head was normal. Additional findings on 
physical examination included 6 - 8 old puncture marks over 
the right side of the neck. On review of the medical records 
from the outside hospital, there had been a prolonged and 
subsequently aborted attempt at placement of a central ve-
nous catheter into the right internal jugular vein. There was 
no mention of the use of ultrasound during the procedure 
in the medical records. Further imaging at our institution 
included an ultrasound of the right neck which revealed no 
evidence of hematoma and normal architecture of the carotid 
artery and internal jugular vein. Three weeks after the event, 
there has been slight resolution of the ptosis, but continued 
anisocoria.

Discussion
  
Unlike the parasympathetic innervation of the head and neck, 
the sympathetic nerves exit the central nervous system from 
the thoracic spinal cord. They must therefore travel cephalad 
back into the head and neck region to exert their influence. 
The axon of the first-order neuron of the sympathetic fibers, 
the cell bodies of which are located in the midbrain (hypo-
thalamus), travel caudad through the brain stem and into the 
spinal cord to the thoracic level. These fibers do not cross 
the midline, synapsing in the intermediolateral gray column 
of the thoracic spinal cord at the level of C7-T3 with the cell 
body of the second-order neuron. The second-order neuron 
(pre-ganglionic fibers) exits the thoracic spinal cord travel-
ling in white rami communicantes, passes over the apex of 
lung within the thoracic cavity and ascends into the neck 
through the thoracic sympathetic ganglia (stellate ganglion), 
synapsing with the cell body of the third-order neuron in 
the superior cervical ganglion. From there, the third-order 
neuron (post-ganglionic fibers) travels alongside the great 
vessels in the neck, enters the cranium, and then the orbit 
to innervate the eye. Sympathetic innervation of the eye in-
cludes the dilator pupillae muscle and the levator palpebrae 
superioris (Muller’s muscle). Damage at any point along this 
pathway can result in Horner syndrome.  

Various etiologies for Horner syndrome exist including 
infectious, vascular, neoplastic and traumatic causes. Given 
the pathway of the sympathetic nervous system, these le-
sions may be found within the brain, the spinal cord or the 
peripheral sympathetic pathway. Regardless of the site of the 
pathology, the clinical symptoms remain constant. Although 
uncommon, there are numerous reports in the literature dat-

ing back into the 1970s regarding Horner syndrome follow-
ing attempts at placement of an internal jugular catheter [6, 
7].  Other procedural-related causes of Horner syndrome 
have included tube thoracostomy placement, subclavian ve-
nous catheterization and epidural anesthesia as well as vari-
ous surgical procedures of the neck [8-11]. 

A literature search revealed that there are 15 previously 
reported cases of Horner syndrome attributed to cannulation 
of the internal jugular vein in pediatric patients [6, 7, 12-23]. 
The age range was 8 months to 17 years. These are mainly 
from case reports, but the development of Horner syndrome 
has also been described in two retrospective analyses [12, 
13] and two prospective studies [7, 14] focusing on inter-
nal jugular cannulation in pediatric patients. Eleven of the 
reports describe difficulty accessing the internal jugular 
vein with multiple attempts required [13-22]. Three cases 
of Horner syndrome occurred despite the use of ultrasound 
guidance for cannulation [12, 17, 18]. Although two of these 
ultrasound-guided cases were described as difficult access 
[17, 18], five cases were associated with hematoma forma-
tion at the site of cannulation [13, 14, 16, 17, 21]. Nine of the 
patients were described as having complete recovery of the 
symptoms of Horner syndrome in from 24 h to 5 months [7, 
12, 15-17, 19, 20, 22].

Treatment involves general supportive care; however, 
imaging may be indicated if there is a question regarding 
the etiology. In our patient, given the concerns regarding the 
larger left pupil, computed tomography of the brain was ob-
tained to rule out intracranial pathology [24]. However, on 
further examination, it was determined that the pupillary ab-
normality was in fact a miotic right pupil. As was done in our 
patient, ultrasound imaging of the vasculature of the neck 
seems indicated as pseudoaneurysms have been reported as 
a complication of internal jugular line placement [25]. Most 
importantly, prevention remains the primary intervention in 
such cases. The sympathetic chain and the vascular struc-
tures are in close proximity within the neck. The cell bodies 
of post ganglionic sympathetic fibers are located within one 
of three ganglia within the neck (superior, middle and infe-
rior cervical ganglion). In the majority of cases, the inferior 
cervical ganglion fuses with the first thoracic ganglia form-
ing the stellate ganglion which lies anterior to the transverse 
process of the seventh cervical vertebra and just deep to the 
carotid artery and the internal jugular vein. Furthermore, the 
literature demonstrates variability in the anatomy and posi-
tion of the great vessels in the neck. In a prospective inves-
tigation of two-dimensional suing ultrasound of the internal 
jugular, subclavian and femoral vein of 142 infants and chil-
dren, there was a 7.7% variation for the internal jugular with 
the most common being a lateral or anterior position of the 
internal jugular vein in relationship to the carotid artery [26].  
Ultrasound has also been shown to facilitate central venous 
catheter placement with fewer attempts, shorter time to cath-
eter placement, fewer carotid punctures and a higher success 
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rate [27, 28].    
In summary, we present the development of Horner syn-

drome following attempted cannulation of the jugular vein 
in an infant. An appropriate diagnosis may limit the need for 
unnecessary imaging; however, if the etiology is in doubt, 
imaging is suggested to identify pathologic lesions along 
the sympathetic pathway. Given the proximity of structures 
within the neck especially in a child, we would highly rec-
ommend the use of ultrasound to facilitate central venous 
catheter placement. Ultrasound to facilitate central venous 
access was first reported in 1986. The literature clearly 
demonstrates that ultrasound-guided vascular access is be-
ing widely adopted as a technique that facilitates successful 
completion of the procedure while limiting the potential for 
adverse effects and is recognized by many as the standard of 
care for such procedures.
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