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Horner’s syndrome secondary to heart surgery in a pediatric 
patient
Murat Aslankurt, Lokman Aslan

Abstract:
Horner’s Syndrome (HS) is a disease characterized by miosis, ptosis, and ipsilateral lack of sweating. It can 
occur with any injury at the level of the ocular sympathetic system neurons from the hypothalamus to the 
cervical postganglionic fibers. We present here a case of HS that developed after heart surgery in a 9-year-old 
boy. Ventricular septal defect, aortic and mitral valves repair, and pacemaker implant procedures were noted 
in his medical records. Preganglionic HS was diagnosed with bilateral unresponsiveness to a 0.1% adrenaline 
and positive result in the right eye to 0.5% apraclonidine tests. HS is often related to injuries of the brain stem, 
upper spinal cord, lung apex tumors and lesions, aortic coarctation, cervical lesions, and carotid lesions have 
been reported. However, it is rare secondary to heart surgery among the pediatric age group.
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IntroductIon

The sympathetic innervation of the eye and 
adnexa starts in the posterior hypothalamus 

and descends in the brainstem to terminate in 
the ciliospinal center of Budge, in the spinal 
cord at the levels between C8 and T2 (Central 
fibers). Preganglionic second-order neurons lie 
between the ciliospinal center and the superior 
cervical ganglion in the neck. Postganglionic 
third‑order fibers ascend along the internal 
carotid artery, trigeminal nerve ophthalmic 
division, and the long ciliary nerve.[1] Horner’s 
Syndrome (HS) can occur with any injury at the 
ocular sympathetic system neurons from the 
hypothalamus to cervical postganglionic fibers, 
and the disease is characterized by miosis, ptosis, 
and anhydrosis (ipsilateral lack of sweating). 
In addition to these cardinal symptoms, other 
associations such as changes in accommodation 
and intraocular pressure, and conjunctival 
injection may occur in HS.

In this article, the aim is to share the case of a 
pediatric patient who developed HS after cardiac 

surgery and evaluation of possible etiological 
factors.

cAse report

A 9‑year‑old boy admitted to the ophthalmology 
clinic with ptosis in his right eye that developed 
after a heart surgery 2 months before. 
Anisocoria with mild ptosis of the right eye 
was present [Figure 1]. Both pupils reacted 
briskly to light stimulation. Levator function was 
measured 15 mm in both eyes. Visual acuity was 
perfect for distance. Intraocular pressure was 12 
mmHg in both eyes. Globe movements were free 
in all directions. Both eyes were unresponsive 
to 0.1% adrenaline [Figure 2]. The miotic right 
pupil had a positive response to topical 0.5% 
apraclonidine (Iopidine; Alcon, Fort Worth, 
Texas, USA) [Figure 3]. Preganglionic HS was 
diagnosed with these findings. The Horner pupil 
becomes dilated with apraclonidine because 
of the denervation hypersensitivity to alpha 
agonists. In a preganglionic lesion and normal 
eyes, the pupil will not dilate with diluted 
adrenalin because adrenaline is rapidly destroyed 
by monoamine oxidase, while the postganglionic 
Horner pupil will dilate because of the absence 
of monoamine oxidase in the destroyed neuron.
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The medical history revealed the patient had undergone a heart 
surgery with median sternotomy approach for a ventricular 
septal defect, and also a diagnosis of an aortic and mitral 
valve failure. It was learned from medical records that the 
aortic valve was repaired through an aortotomy, while the 
mitral valve was repaired via a left atriotomy, the operation 
terminated with right thoracic and mediastinal drainage 
tubes performed in a cardiovascular surgery clinic. Drains 
were removed at the postoperative second day and the 
pacemaker implantation was done due to third‑degree AV 
block [Figure 4].

Any improvement in the patient’s Horner’s symptoms was not 
observed in the 2‑month follow‑up period.

dIscussIons

In the present case, ptosis and miosis findings were present. 
The diagnosis was made by pharmacological tests. Ipsilateral 
anhidrosis, flushing, and conjunctival hyperemia were not 
observed in this case. These findings, which are usually 
observed more frequently in the acute phase, were probably 
absent because the patient presented 2 months after surgery.

Another finding was the accommodation changes. Accommodation 
is a reflex action carried out by the parasympathetic system. 
Inclusion of the sympathetic system has with accommodation 

changes have been reported in HS cases. However, no 
accommodation changes were observed in our case.[2]

Cocaine is highly effective in confirming the diagnosis of HS. 
Difficulty in obtaining and storing the controlled drug renders 
this impractical in our clinical settings. Instead, we preferred 
apraclonidine at a concentration of 0.5% to the recommended 
4% cocaine in the diagnostic tests. It has also been shown in 
a study that the drug had sensitivity and specificity at least 
similar to cocaine.[3] During all examinations and during the 
adrenaline test, the right pupillary diameter remained smaller 
than the healthy left eye pupil size. After the apraclonidine 
administration, it became more dilated than the unaffected 
eye.

Only one case of HS following heart surgery in pediatric 
patients has been reported in the literature. The case was 
a left retroesophageal subclavian artery, and patent ductus 
arteriosus repair through a posterolateral thoracotomy in a 
2‑month‑old girl.[4] The case differed from our present case 
in the fact that both having been subjected to thoracotomy 
that requires working closely to the upper mediastinum and 
left pleural apex.

Figure 1: The clinical appearance of the case

Figure 3: Apraclonidine test. Biomicroscopic appearance of the pupil: 
R1, L1 pretest and R2, L2 after 0.5% apraclonidine drops Figure 4: The appearance of the pacemaker in chest X‑ray

Figure 2: Adrenalin test. biomicroscopic appearance of the pupil: R1, L1 
pretest and R2, L2 after 0.1% adrenaline drops
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Oculo‑sympathetic nerve injury due to cardiac surgery can be 
explained by several different mechanisms. One of these is 
the damage to the cervical sympathetic chain during jugular 
vein cannulation before or during the operation. Horner’s 
cases, which develop after jugular vein catheterization in 
intensive care patients, have been commonly reported.[5-7] 
Unlike Nasser et al., case,[4] jugular vein cannulation was not 
used in the present case as the central line. Extracorporeal 
circulation (ECC), were provided with cannulation to the aortic 
root for the arterial system and the superior and inferior vena 
cava for the venous system.

Considering the fact that the thymus tissue develops in our 
patient’s age group, the upper mediastinal dissection to 
access the pericardium and great vessels, may be the reason 
for the damage to the sympathetic fibers. In our case, there 
had been no major arterial surgery. However, sympathetic 
damage may have occurred during ECC cannulation or aortic 
valve repair procedure through aortotomy. In fact, in a series 
of repair of aortic aneurysm secondary to aortic coarctation, 
although procedures were made endovascular, HS has been 
reported to develop in approximately 30% of patients.[8]

Another possible reason is the damage of the drainage tube, 
which was left at the end of operations with direct pressure on 
the nerve leading to inflammation or neuropraxia. There are 
many reports about HS caused by the chest tube, especially 
those placed on a higher level of the second intercostal 
space.[9‑11] They are predominantly externally mounted tubes 
in thoracic surgery clinics due to pneumothorax, hemothorax, 
and other similar states. If removed or repositioned at an 
appropriate level, it has been reported that sympathetic 
paralysis symptoms recovered partially or complete in the 
majority of the cases. Although two drainage tubes‑a right 
thoracic and a mediastinal space, was inserted in the present 
case, the likelihood of sympathetic damage is low because 
the tubes are inserted under direct sighting in the open heart 
surgery and the patient does not show any improvement in 
Horner’s findings after its removal on the second postoperative 
day.

Venous catheterization, mediastinal dissection, great vessel 
operations in the upper mediastinum, and drainage tubes at 
the inappropriate location may cause HS in patients with 
cardiac surgery. Considering the fact that the surgical space 

is narrow in pediatric cases and the anatomical variations, 
careful surgical dissection and avoidance of excessive traction 
and cauterization may help to prevent the development of this 
complication.
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