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Abstract

A 4-year-old boy was referred to our tertiary hospital after a penetrating 
adnexal injury by a large-breed dog to the left orbital area. There was an 
increase in lacrimation, which was thought to be due to an inflammatory 
reaction. However, it was discovered that the lacrimation increased in the 
reverse-Trendelenburg position and with the Valsalva maneuver. Halo 
sign and beta transferrin test were positive, which led to the diagnosis 
of cerebrospinal fluid (CSF) fistula, and the patient was operated using 
a supraorbital craniotomy. A dural tear was visualized and sutured 
appropriately, then fibrin glue and an autologous dural graft were applied 
to the tear. The CSF oculorrhea stopped postoperatively, and the patient 
was discharged after 10 days of follow-up. The patient had no recurrent 
CSF leakage at 4-year follow-up. Although CSF oculorrhea is rare and may 
be difficult to discern from lacrimation, the presence of pneumocephalus 
and halo sign should suggest fistula repair.
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Introduction
A variety of mechanisms may cause a cerebrospinal fluid 

(CSF) fistula in traumatic injury, and its incidence is 0.5 to 3% 
in cranial injuries.1,2 It most commonly presents as rhinorrhea 
and otorrhea but rarely may present as oculorrhea, especially in 
patients with direct trauma to the eye.3

We present an uncommon case of oculorrhea in a young child 
admitted after an adnexal penetrating injury by a large-breed 
dog bite.

Case Report
A 4-year-old boy was referred to our tertiary care center 

after a penetrating dog bite to the left eyelid. There was marked 
periorbital and eyelid edema on the left side. A minor laceration 
was present at the time of referral, which was primarily closed 
by the consultant plastic and reconstructive surgeon (Figure 1).  

Figure 1. The sutured entry wound can be seen adjacent to the patient’s left eye, 
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The patient was awake, slightly agitated, and had no 
neurological signs. An antibiotic regimen of cefotaxime 
300 mg/kg/day (Tüm Ekip Pharmaceuticals, İstanbul, 
Türkiye), vancomycin 40 mg/kg/day (Koçak Pharmaceuticals, 
İstanbul, Türkiye), and metronidazole 30 mg/kg/day (Osel 
Pharmaceuticals, İstanbul, Türkiye) was initiated, and tetanus 
and rabies vaccinations were administered.

The ophthalmological examination showed that the globe 
was intact and the cornea clear. There was only conjunctival 
hyperemia and slight chemosis. While the visual examination 
was suboptimal due to poor patient cooperation, the patient 
was able to count fingers from at least 30 cm. Fundoscopic 
examination was unremarkable.

A computed tomography (CT) scan revealed a minor defect 
in the orbital roof and mild pneumocephalus without hematoma 
(Figure 2).

An increase in lacrimation was noted during the patient’s first 
examination, but this was thought to be due to an inflammatory 
reaction after penetrating trauma. However, on follow-up, it 
was discovered that the lacrimation increased in the reverse-
Trendelenburg position and sitting position. This suggested a 
CSF leak, and a subsequent test for the halo sign was positive. 
Three-dimensional reconstruction of the CT images yielded a 
more demonstrative image that increased our suspicion of a dural 
tear (Figure 3). A beta-2 transferrin test was performed on the 
clear secretions that were collected, and beta-2 transferrin was 
identified by immuno-fixation electrophoresis, thus confirming 
the presence of a CSF leak. No further imaging was performed 
since the only possible site of CSF leak was identified on the CT 
scan on admission. The patient was prepared for surgical repair 
of the dural tear.

A supraorbital craniotomy was performed via left eyebrow 
incision. After the dural tear was visualized, it was primarily 
sutured and supported with fibrin glue and a galeal graft. A 
routine postoperative CT was obtained to rule out complications 
(Figure 4).

The patient was afebrile both on admission and follow-up. 
C-reactive protein levels reached a maximum of 12.58 mg/L, 
while white blood cell count reached a maximum of 6.38×103/µL. 

Postoperatively, the patient’s oculorrhea disappeared, and the 
patient was discharged after ten days of follow-up. 

The patient had no recurrent CSF fistula or complications 
at 4-year follow-up. The healed surgical incision is shown in 
Figure 5.

Figure 2. Cranial computed tomography scan. In the axial image (A), the 
pneumocephalus is marked with a red arrow, and the bone defect is marked with a 
yellow arrow. In the coronal view (B), the bone defect is marked with green arrows

Figure 4. Three-dimensional construction of the postoperative cranial computed 
tomography scan. Note the small craniotomy (red arrow)

Figure 3. Three-dimensional reconstruction of the cranial computed tomography 
scan. The defect is visible from the exterior (A) and interior (B) aspects, marked by 
the red arrows
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Discussion
An orbital CSF leak in a pediatric patient following a 

periorbital dog bite is an uncommon phenomenon. CSF leaks are 
more commonly associated with cranial trauma or neurosurgical 
interventions.1,4 While orbital roof defects occur in surgeries, 
direct penetrating trauma to the dura overlaying the anterior 
fossa was probably the underlying cause of this leak. Diagnosing 
CSF leaks associated with orbital injuries can be challenging, as 
CSF is not easily distinguishable from other fluids such as tears. 
In our case, the change in the fluid flow pattern after position 
change and the positive halo sign were key indicators of the CSF 
leak.2

In this case, supraorbital craniotomy combined with the 
use of fibrin glue and autologous graft ensured a successful 
outcome. However, a more extensive approach, such as a 
bifrontal craniotomy, might be needed to expose more posteriorly 

positioned tears.3,5 Managing CSF leaks in pediatric patients 
requires careful consideration due to their unique anatomical and 
physiological characteristics.6,7

This case underscores the importance of considering CSF 
leaks in patients with penetrating orbital trauma. It adds to 
the limited literature on orbital CSF leaks following animal 
bites and emphasizes the need for a high index of suspicion and 
appropriate management in similar cases.
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Figure 5. The patient’s photograph at postoperative 4 years. The incision is 
indicated by a red arrow
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