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DESCRIPTION
A cerebrospinal fluid (CSF) gusher may be defined as 
a profuse pulsatile egress of clear fluid which occurs 
on making an opening in the cochlea.1 2 A gusher 
may be encountered in 1 in 100 cochlear implanta-
tions,3 but in patients with inner ear malformations, 
its incidence increases to 40%–50%.4 5 CSF leaks 
are believed to occur due to an abnormal commu-
nication between the CSF in the internal acoustic 
meatus and the perilymph in the inner ear.1 2 A 
careful analysis of preoperative CT and MRI is 
crucial to look for anatomic abnormalities which 
may predispose to gushers. However, gushers may 
be encountered even in cases where the preoper-
ative scans appear normal (1.5%–2.5%),3 6 7 as 
current imaging modalities are sometimes unable 
to pick up minor communications between the 
internal acoustic canal and the cochlea.

A 14- month- old prelingually deaf boy underwent 
cochlear implantation with an Advanced Bionics- 
slim J electrode. Preoperative CT showed normal 
cochlear anatomy with normal dimensions of the 
cochlear and vestibular aqueduct. No defects could 
be detected in the lamina cribrosa or the modiolus. 
MRI showed the presence of bilateral vestibuloco-
chlear nerves of appropriate diameter (figure 1). 
Implantation was done through the facial recess via 
the extended round window approach.

On opening the round window, a CSF leak was 
detected (video 1). Controlled hyperventilation was 
initiated and intravenous propofol and mannitol 
were administered. The electrode array was 
inserted into the cochleostomy to stop the leak, but 
the pressure of the gusher was such that the elec-
trode kept getting extruded. Pieces of periosteum 

were initially inserted around the electrode, but the 
leak continued to persist. Thin strips of temporalis 
fascia were then harvested and packed into the 
cochleostomy and around the electrode. Periosteum 
was further packed around the electrode to achieve 
a water- tight seal. Fibrin glue was applied.

Intraoperative neural response imaging showed 
normal evoked compound action potential in all 
16 electrodes. A postoperative X- ray confirmed 
the accurate positioning of the electrode (figure 2). 
A lumbar drain was not used. The postoperative 
period was uneventful, and the child was discharged 
on the 10th postoperative day. The device was 
switched on after 3 weeks and the patient continues 
to receive auditory- verbal therapy to date.

The successful management of a CSF gusher relies 
on the surgeon’s ability to create a water- tight seal 
around the cochleostomy. This may be achieved by 
the folowing.
1. Placing the patient in a reverse trendelenburg 

position.1 3 5

2. Initiating controlled hyperventilation to de-
crease the venous return to the heart and hence 

Figure 1 Preoperative scans showing normal anatomy 
of the cochlea and the internal acoustic meatus. (A) 
CT temporal bone axial section, (B) CT temporal bone 
coronal section, (C) T2- weighted MRI axial section and 
(D) T2- weighted MRI coronal section.

Video 1 Intraoperative management of a CSF gusher 
during cochlear implantation.

Figure 2 Postoperative X- ray in modified Stenver view 
showing normal placement of the electrode.
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decrease cerebral perfusion, hypercapnia results in vasocon-
striction of cerebral vessels.3 5

3. Administration of hypotensive agents such as propofol and 
diuretics like mannitol.3

4. Insertion of the electrode after waiting for the flow of CSF 
to slow down.1–3

5. Packing periosteum around the electrode array.3 5

6. Packing strips of fascia into the basal turn and around the 
electrode.1 3 5

7. Post- operative acetazolamide.6

8. Continuous postoperative lumbar drainage.1 6

In rare cases where the above measures fail to control the leak, 
the surgeon may be required to completely obliterate the middle 
ear and close the Eustachian tube with connective tissue,5 failing 
which a subtotal petrosectomy may be necessary.1 6

Learning points

 ► Cerebrospinal fluid gushers during cochlear implantation are 
mostly encountered in patients with inner ear malformations.

 ► However, gushers may be encountered even in patients with 
normal preoperative scans.

 ► In most cases, a gusher may be managed by creating a water- 
tight seal around the cochleostomy site.
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