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Abstract

follow-up period.

Background: Horner’s syndrome is characterized by the triad of miosis, ptosis, and anhidrosis, indicating disruption in the
oculosympathetic pathway. It typically occurs following injury to the cervical sympathetic chain, often secondary to neoplasms or surgical
procedures. This syndrome occurring after chest trauma is rare and has been documented only in a limited number of case reports.

Case presentation: A 42-year-old man was admitted with a stab wound to the left subclavicular region. He had a massive left hemothorax,
rupture of the left subclavian vein, and a laceration of the superior lobe of the left lung, all of which were successfully managed. A miotic
left pupil was noted on admission, and anhidrosis of the face and hand on the same side was reported the following day. The symptoms
were attributed to the compressive effect of an apical lung hematoma. The patient’s symptoms remained unchanged during a 6-month

Discussion: Horner’s syndrome following trauma may aid clinicians in recognizing serious and potentially life-threatening conditions,
such as aortic dissection, highlighting the importance of a thorough evaluation of the neural pathways in thoracic injuries.
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Introduction

Horner’s syndrome originates from the name of Johann
Friedrich Horner, an ophthalmologist who first described
the syndrome in a case report in 1869.1 It occurs when
there is a pathology along the sympathetic pathway from
its origin in the hypothalamus to the eye, anatomically
classified into central, preganglionic, and postganglionic
segments.? The syndrome manifests as ipsilateral miosis,
upper eyelid ptosis (1-2 mm), and anhidrosis of the face or
forehead. Neoplasia is the most common etiology (17-
60%), while iatrogenic causes, including central venous
catheterization, thyroidectomy, chest tube insertion, and
thoracic and neck surgeries, account for about 7.5-13% of
causes.’#l Trauma contributes to approximately 2.5% of
cases, predominantly involving neck injury.®! However, in
the following, we discuss a patient with Horner’s
syndrome following a penetrating injury to the left
subclavicular region.

Case presentation
A 42-year-old man with no medical history was brought to
the emergency department with active bleeding from a
stab wound in the left subclavicular region. On arrival, he
was fully oriented (GCS: 15/15), respiratory distress was
obvious, and he was tachypneic (RR: 27, BP: 110/70, PR:
106). Physical examination revealed a vertical stab wound,
2 cm in diameter, over the lateral side of the subclavian
region [Figure-1].

w

Figure-1. Stab wound site in the left subclavicular region
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Other findings were decreased pulmonary sounds on the
left side and a non-reactive miotic left pupil [Figure-2.A].
Chest CT scan demonstrated left pneumothorax,
hemothorax, and subcutaneous emphysema extending
from the neck root to the left supraclavicular region and
anterolateral part of the left hemithorax [Figure-3. A and
B]. Head and neck CT angiography (CTA) showed no
arterial defects [Figure-3. C and D].

Figure-2. (A) Miotic left pupil on admission. (B) Persistent
miosis at 6-month follow-up

Figure-3. (A, B) Chest CT scan showing subcutaneous

emphysema extending from the neck root to the left
supraclavicular region and anterolateral part of the left
hemithorax. (C, D) Head and neck CTA demonstrating an
intact left subclavian and carotid artery

Within an hour, the patient underwent thoracotomy via
a left trap-door incision. Two liters of blood were
evacuated, and rupture of the left subclavian vein and
laceration of the superior lobe of the left lung were
properly repaired. On postoperative day 1, the left pupil
remained fixed and miotic. The patient reported dry eye
sensation and inability to sweat on the same side of his face
and hand, leading to a diagnosis of Horner’s syndrome.

Finally, the patient was discharged after 10 days, and he
was followed up with no further interventions. Outpatient
MRI and MRA confirmed no central pathology. In
addition, electromyography (EMG) and nerve conduction
studies (NCV) showed no evidence of peripheral nerve
lesions. At 6-month follow-up, the patient’s symptoms
remained unchanged [Figure-2.B].

Discussion

Horner’s syndrome following trauma could be indicative
of carotid artery injury, which lies in close proximity to the
cervical sympathetic chain. Internal carotid artery
dissection is associated with the Horner’s syndrome in up
to 58% of cases.”! In this patient, vascular injury was
properly excluded with head and neck CTA.

This syndrome does not affect visual function, but it is
known as a serious warning for oculosympathetic pathway
interruption. In this pathway, the central neurons
originate from the hypothalamus, traveling down through
the spinal cord to synapse with the preganglionic neurons
in the ciliospinal center extending from C8 to T2 called
budge-waller. Then the preganglionic neurons exit the
spinal cord at the level of C8, T1, and T2 vertebrae. They
then fuse to form the stellate ganglion anterior to the neck
of the first rib. These neurons make a loop anterior to the
subclavian artery, called the ansa subclavia, traversing the
upper chest cavity to synapse in the superior cervical
ganglion. This is where upper chest traumas can cause
sympathetic disruption. Direct injury to the nerves or the
compression effect of bleeding due to ruptured vessels or
fractured ribs could be the cause. In our case, the left apical
hematoma from the subclavian vein rupture could have
compressed the ganglia. Finally, postganglionic neurons
go up with the carotid artery to innervate the pupillary
dilator, Muller’s muscles, and a patch of skin above the
brow.!®!

Pupil size is controlled by two opposing parasympathetic
and sympathetic inputs. The pupillary sphincter with
circular fibers is innervated by the parasympathetic
neurons and makes the pupil smaller. The pupillary dilator
with radial fibers is innervated sympathetically and makes
the pupils larger. Horner’s syndrome disturbs this balance
by disrupting the sympathetic nerves and leads to miosis
on the affected side, which was present in our patient.
Miiller's muscle contributes to the levator palpebrae
muscle to retract the eyelid by another 1-2 millimeters. So
Horner’s syndrome causes a small amount of ptosis, which
may be subtle or absent, such as in our patient. Ptosis has
been absent in 12% of patients with the Horner
syndrome.”! Face perspiration is innervated by the
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sudomotor fibers of the oculosympathetic system. Most of
these fibers move along the external carotid artery,
supplying most of the face for perspiration, and some of
them travel with the internal carotid artery, innervating a
small area on the forehead and side of the nose. So
proximal lesions in this path can cause facial anhidrosis,
while disruption in postganglionic neurons manifests as
anhidrosis in a small part of the face. Our case complained
of anhidrosis on the left side of the face, which could be
justified by the compression effect of the hematoma on the
preganglionic neurons. Moreover, the sympathetic fibers
that innervate eccrine sweat glands of the upper limb
mostly originate from the second thoracic ganglion, which

is located in the second intercostal space in 92.5% of cases,
and is sometimes fused to the stellate ganglion.®
Hematoma in this region likely compressed these fibers,
explaining hand anhidrosis.

We reviewed articles reporting Horner’s syndrome
following chest trauma. We identified eight studies in
which their full text was available in English [Table-1]. To
the best of our knowledge, the present study is the second
study that
penetrating chest trauma.

reports Horner’s syndrome following

Though rare, Horner’s
syndrome after chest trauma should prompt urgent
evaluation for life-threatening neurovascular injury,

including CTA of the head and neck.

Table-1. Case reports of the Horner’s syndrome following chest trauma

Study / Year Sex/ Age Mechanism of Trauma Symptoms Onset Resolution/Follow-up

AN.A. Hassan et al/2000 ) M /32 Blunt / bilateral first rib fracture 1 day later Yes / 12 weeks

Ozel SK et al / 2005 ! M/ 10 Blunt / first rib fracture 3 days later Partially / 6 months

Paiva WS et al / 2007 ['*! M/22 Blunt/ C7 transverse process fracture Immediately Yes / 4 weeks

Ahmadi O etal /2013 I'! M/ 47 Blunt / first rib fracture Immediately Partially / 8 weeks

Demetrious J / 2013 [ M/72 Blunt / first rib fracture Immediately Yes / 1 year

Sayan M et al / 2014 [*3] M/ 18 Penetrating / stabbing Immediately No /1 year

Lin YC etal / 2015 [ M/33 Blunt / first rib fracture 1 day later Partially / 2 years

Ofri A etal /2017 1% M/51 Blunt / first rib fracture 4 days later Yes / 6 weeks

Present study / 2025 M/ 42 Penetrating / stabbing Immediately No / 6 months
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