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Introduction

Brown-Sequard syndrome (BSS) is a rare form of spinal 
cord injury which was first described in 1846 by Charles-
Edouard Brown-Sequard.1,2 BSS results from hemisection 
injury of the spinal cord, mostly in the cervical cord region, 
which leads to ipsilateral loss of motor function, proprio-
ception, and vibration at the level of the lesion as well as 
contralateral loss of pain and temperature sensation approx-
imately two levels below the lesion.3,4 The distribution of 
the BSS is 75% thoracic, 17% cervical, and 8% lumbar.5

BSS occurs in the setting of traumatic spinal cord injuries, 
spinal cord tumors, and epidural hematomas.6–9 BSS can be 
associated with Horner’s syndrome when there is a coexist-
ent injury to the cervical paravertebral sympathetic chain and 
inferior cervical ganglion.10 Horner’s syndrome is character-
ized by the classic triad of miosis, partial ptosis, and hemifa-
cial anhidrosis. Although concurrence of Horner’s syndrome 
is common in spinal cord lesions at the cervicothoracic 

region, the combination of Horner’s with BSS is very rare 
with very limited reports.5

According to the literature, the occurrence of BSS in 
combination with Horner’s syndrome was mostly due to 
trauma, which ranged from a blunt to penetrating stab inju-
ries to the cervical region.5,10–13 Other rare causes were cervi-
cal epidural hematoma,14–16 cervical disk herniation,6,17 and 
cervical spinal cord infarction.18,19

Herein, we report an interesting and unusual case of pen-
etrating injury to the cervical spine by a khuru (Bhutanese 
dart) causing BSS and Horner’s syndrome in a 12-year-old 
boy. The occurrence of such a syndrome was initially not 
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suspected at the local hospital but was diagnosed at the 
national referral hospital upon thorough neurological exam-
ination. The bone injury was confirmed by radiographic 
imaging.

Case presentation

A 12-year-old boy was witnessing a khuru (Bhutanese dart) 
match with his friends when he was accidentally hit by the 
khuru/dart at the posterior aspect of his neck. The dart was 
removed by his friends at the site of incident and he was 
taken to the nearby local hospital. He did not have either 
active bleeding or loss of consciousness, but he complained 
of left-sided weakness. Plain radiography of his cervical 
spine at a local hospital showed no fracture. Since magnetic 
resonance imaging/computed tomography (MRI/CT) facili-
ties were not available at the local hospital, the patient was 
referred with a cervical collar in an ambulance to the national 
referral hospital for further evaluation and management of 
his left-sided body weakness.

On general examination, he was conscious and fully ori-
ented. His Glasgow coma scale was 15/15 and his vital signs 
were all stable. On physical examination, he had a small 
puncture wound, measuring 5 mm × 5 mm over the poste-
rior aspect of the upper cervical region, slightly toward the 
right side of the midline. There was no active bleeding or any 
leakage from the wound.

Neurological examination revealed a motor grade of 4/5 
on the right limbs and 0/5 on the left side of his body. The 
Babinski sign was also positive on his left side. He had a loss 
of pain sensation over his right side below the C4 region; 
however, light touch was preserved. In addition, he had par-
tial drooping of his left upper eyelid (Figure 1) and miosis of 
his left pupil but with intact direct and consensual reflexes. 
He also had anhidrosis on the left side of his face, consistent 
with Horner’s syndrome.

He had normal bowel and bladder functions. Together, 
these findings were consistent with BSS associated with ipsi-
lateral Horner’s syndrome. His other systemic examination 
was unremarkable.

Plain radiograph of the cervical spine showed no signifi-
cant abnormality. However, CT showed a C2 lamina fracture 

on the left side with impingement of the canal with a bony 
fragment (Figure 2(a) and (b)). The 3-D image of the cervi-
cal spine showed a small bony defect at C2 lamina corre-
sponding to the injury site by the khuru (Figure 2(c)). A 
small bony fragment was appreciated inside the spinal canal 
in the sagittal view of the cervical spine (Figure 2(d)).

MRI also showed a C2 lamina fracture at the left side of 
the spinous process with indentation to the cord (Figure 3(a)) 
associated with cord edema extending from C2 to C4 
(Figure 3(b)).

The boy was admitted to the Orthopedic ward of the 
National referral hospital in Thimphu, Bhutan. After wound 
irrigation, prophylactic antibiotics were given. He received a 
tetanus toxoid at the local hospital. Since the fracture was 
open, the steroid was not initiated. He was started on physi-
otherapy the next day with a soft cervical collar.

After 1 week of physiotherapy, the motor function of his 
right limbs was intact with a grade of 5/5, but his left limbs 
showed a motor grade of 2/5. The sensation was still dimin-
ished. At 2 weeks, there was an improvement in his left limbs 
motor function with the grade of 3/5 on the upper limb and 
4/5 on the lower limb. He was able to walk with assistance 
and did not have any other complaints. He was discharged 
with a cervical collar and advised to continue rehabilitation 
at the local health center. The cervical collar was removed at 
1 month at the local hospital. He was followed up for 1 year. 
His motor power and sensation recovered fully with com-
plete resolution of his Horner’s syndrome at the 1-year 
follow-up.

Discussion

The concomitant occurrence of BSS with Horner’s syndrome 
in children with a spinal cord injury is very rare. Injuries to 
the spine are mostly related to motor vehicle accidents, falls, 
or sports-related injuries. Degenerative disk disease, tumors, 
hematoma, infections, ischemia, and vasculitis are also 
known to cause BSS.12 The reports of traumatic BSS with 
Horner’s syndrome consisted mainly of adult patients who 
sustained a stab injury to the neck.11,13,20 There are reports of 
adult patients with concomitant occurrence of BSS and 
Horner’s syndrome following penetrating injury to the neck 
by a screw driver5 and drill bit.12 BSS with Horner’s syn-
drome secondary to blunt injury is less common with only 
limited reports.10

Traumatic injuries to the spine are common in adults but 
very rare in children. There are reports of 5- and 15-year-old 
children diagnosed with Brown-Sequard-plus-syndrome 
after they sustained a stab injury to the back,21,22 but these 
children did not have associated Horner’s syndrome. A pen-
etrating injury to the neck by the khuru/Bhutanese dart lead-
ing to both BSS and Horner’s syndrome in a 12-year-old 
child is a very unusual case. To the best of our knowledge, 
this is the first reported case of a dart injury to the cervical 
spine leading to concomitant occurrence of BSS and Horner’s 
syndrome.

Figure 1. Partial ptosis of left eyelid of our patient (image was 
taken with consent from boy’s parents).
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Figure 2. CT-cervical spine. (a) and (b) C2 lamina fracture on the left side, red circle (axial view). (c) 3-D image of cervical spine 
showing a small bony defect (black arrow). (d) The sagittal view of cervical spine showing a bony fragment inside the spinal canal (black 
arrow).

Figure 3. MRI of cervical spine. (a) Axial view C2 lamina fracture showing indentation to the cord, red arrow (axial view). (b) Sagittal 
view showing C2–C4 cord edema (red circle).
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The khuru is an outdoor Bhutanese traditional sport 
played by a team composed mostly of 8–12 players. The 
khuru involves throwing of a pair of darts (Figure 4(a)) at the 
target (Figure 4(b)), approximately at a distance of 15–20 m. 
The dart is made up of approximately a 20 cm long wooden 
stick with a sharp point at the tip (usually a nail) and four fins 
at the rear. The target is made up of a wooden flat-sided post 
stuck into the ground. The audience and players who have 
thrown both of their khurus gather around the target witness-
ing other players throw their khurus at the target. The game 
is quite popular among Bhutanese men and is usually played 
during festivals and government holidays. However, owing 
to the sharp nature of the khuru, incidences happen now and 
then with injuries occurring mostly in the lower limbs of the 
players or audiences.

The clinical presentation of BSS may range from mild to 
severe neurological deficit. However, the diagnosis of BSS 
is made on the basis of history and physical examination. 
The plain radiographs and CT scan of the cervical spine are 
helpful for detecting bony abnormalities and play a major 
role in the initial management of spine-injured patients.23 
However, MRI is the choice of investigation for evaluating 
BSS as it can illustrate the extent of injury to the spinal 
cord and the surrounding soft tissues, the damage to the 
intervertebral disks, and confirmation of the overall spinal 
alignment.23

The treatment of patients with BSS consists of con-
servative management and decompression surgery depend-
ing on the cause, and is mainly focused on preventing 
complications.3 As per the NASCIS-3, administration of 
methylprednisolone within 3 h of injury has been associated 
with a reduction of the convalescent and rehabilitative 
phases.5 However, the role of methylprednisolone in pene-
trating or traumatic spinal cord injury is controversial due to 
the risk of infections.3 Nevertheless, the standard periopera-
tive prophylactic antibiotics are recommended.3

Decompression surgery is indicated for patients who have 
a traumatic injury or any tumor or abscess causing cord 
compression3 or for removing a foreign body or bony frag-
ment. However, if a patient develops severe neurological 
deficit, decompressive surgery will not give much improve-
ment. Our patient did not undergo surgery because the bony 
fragment did not compress the spinal cord. The prognosis of 
patients with BSS is usually good with favorable improve-
ment of neurological deficits.8,24 Our patient had complete 
resolution of BSS and Horner’s syndrome after 1 year of 
dedicated physiotherapy and rehabilitation.

Conclusion

Patients with BSS associated with Horner’s syndrome usu-
ally have a good prognosis and full recovery rate with regu-
lar physiotherapy and rehabilitation. Although bony injury 
may not be appreciated in a plain radiograph, healthcare 
workers should be aware of the clinical manifestation of 
such an entity and do a thorough neurological examination to 
come to a correct diagnosis, especially in a resource-poor 
setting where CT/MRI facilities are not always available. 
Early diagnosis and treatment will have a better chance of 
recovery and return to pre-injury status.
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