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Clinical / Scientific note

NORMAL HEARING AFTER RESECTION OF 
A LARGE VESTIBULAR SCHWANNOMA
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AUDIÇÃO NORMAL APÓS RESSECÇÃO DE UM GRANDE SCHWANNOMA DO VESTIBULAR
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Advances in anesthesia and surgical techniques 
have brought the surgical mortality rate for vestibular 
schwannomas (VS) to less than 1%1-3. Increased preserva-
tion rates of facial and cochlear function were observed 
in the most recent large series by Samii et al.1. Neverthe-
less, preservation of House-Brackmann grade I and Han-
nover Class H1 (PTA <20dB and SDS >95%) hearing func-
tion postoperatively after total removal of large tumors 
is still a challenge, even in experienced hands1,2,4-6. 

Our objective is to add to the literature a case of a 
large VS that was totally excised, with preservation of nor-
mal facial and hearing functions. Details on the surgical 
technique are presented.

CASE
Case description

A 30-year-old female presented with a 2-month history of 

trigeminal neuralgia in the right V3 distribution, along with nor-

mal hearing, an unusual symptomatology for a large VS. Neuro-

logical examination was normal. Imaging studies showed a large 

(34 × 33 × 28 mm), enhancing, spherical mass in the right cerebel-

lopontine angle with erosion of the porus acusticus but no dural 

tail. A vestibular schwannoma, extension Class T4b (IV ventricle 

was compressed and distorted), was diagnosed (Fig 1). Her audi-

ometry showed Class H1 hearing in the right ear. 

Surgical technique

A three-quarter prone position was used, with the nose 

pointing up 10 degrees and vertex tilted 15 degrees down, rel-

ative to the operating room floor. A lumbar drain was used to 

drain 50 cc mL CSF throughout the opening. A standard sub-

occipital retrosigmoid approach was used and the cerebellum 

was gently retracted after opening the Cisterna Magna. The 

bed was totally rotated away so the surgeon could have a tan-

gential view of the internal auditory canal (IAC). The configura-

tion of the lesion allowed drilling the posterior lip of the porus, 

which was followed by internal debulking of the tumor using 

microinstruments. The intrameatal portion of the facial nerve 
was then identified at the fundus with the aid of a monopolar 
stimulator. We used facial nerve monitoring throughout but no 
cochlear nerve monitoring was done. Although we did not ex-
pect preservation of hearing, all attempts were made to pre-
serve the cochlear nerve intact. The cochlear and facial nerves 
were preserved anatomically with a glistening layer of arach-
noid overlying their posterior surface, to avoid any stretching 
on them. Facial nerve function was confirmed at the end of the 
case by stimulation at the brainstem using a 0.1 mA current. To-
tal removal was confirmed after inspection of the tumor bed. 
Hemostasis was carefully done. The meatus was covered with 
a free muscle graft and biological glue. A cranioplasty was per-
formed using polymethylmethacrylate after a watertight dural 

Fig 1. (A–D) Preoperative MR coronal and axial T1-weighed images 
with Gadolinium demonstrate a globular, uniformly enhancing lesion 
in the cerebellopontine angle, distorting the brainstem and fourth 
ventricle. Small extension into the porus acousticus is seen.
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closure. The time spent on the tumor dissection was approxi-

mately four hours.

The neurological examination showed House-Brackmann 

grade I function in the immediate postoperative period. On the 

following morning, vomiting and somnolence was seen. A head 

CT demonstrated a hematoma in the right cerebellopontine an-

gle, thought to have happened due to an elevation of the blood 

pressure during the postoperative period. Prompt clot evacua-

tion plus placement of a ventriculostomy was perfomed. The pa-

tient had a full recovery without any other complications and 

was discharged home seven days later. At the four week follow-

up visit, the neurological examination was normal, with House-

Brackman grade I function and good hearing. Postoperative MRI 

more than two years later showed no recurrence (Fig 2). Au-

diogram documented a Hannover Class H1 (PTA<20dB and SDS 

>95%) hearing on both sides (Fig 3).

DISCUSSION 

Total resection with preservation of cranial nerve 
function is the ideal outcome when dealing with vestib-
ular schwannomas. However, large tumors (>3 cm) pose 
treatment difficulties with reported cranial nerve pres-
ervation rates well below the rates seen for small or me-
dium tumors1, 5-8.

Facial nerve function – Preservation of House-Brackmann 
grade I function in large tumors is still a challenge, even 
with the aid of intraoperative monitoring. gormley re-
ported a 38% preservation rate (grade I–II) for tumors 
larger than 4 cm7. Ojemann reported a 57% preservation 
rate (grades I–II) in his series of 161 large tumors9. Sammi, 
in a recent large series of 200 patients, had 18% and 35% 
House-Brackmann grade I preservation rates for patients 
with T4b tumors (compressing the IV ventricle) and T4a 
tumors (compressing the brainstem), respectively1. This is 
in contrast with 67% and 75% for T2 (intra and extrameatal 
tumor not filling the CP cistern) and T1 (intrameatal) tu-
mors, respectively1. 

Hearing function – Attempting hearing preservation is a 
matter of controversy when dealing with large tumors. 
Yates et al. questioned whether hearing preservation 
should be attempted at all in large tumors, since in his 
series of 23 patients with large tumors that had a preop-
erative hearing grade A or B, none had serviceable hear-
ing after surgery5. Raftopoulos et al. operated on 16 pa-
tients with tumors larger than 3 cm with the attempt of 
preservation of cranial nerve function. Two patients had 
a gardner-Robertson grade 1 preoperatively, and both 
downgraded to grade 2 postoperatively, with one of them 

Fig 2. (A–B) Postoperative MR axial T2 and T1 Gad-weighed images 
demonstrating no recurrence two years after surgery.

Fig 3. Postoperative audiogram demonstrating a SRT<of 20 dB on 
the right and 5 dB on the left, with a speech discrimination of 100% 
in both ears. Slight delay in wave V latency on the right compared 
to left ear.
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having had only a partial resection and subsequent radio-
therapy for tumor control4. Mohr et al. reported that in 
27 patients with tumors larger than 2.1 cm only one had 
serviceable hearing postoperatively8. 

Post et al., out of a series of 56 patients in which hear-
ing was present preoperatively had seven patients with 
large tumors, but none had a Hannover Class H1 hearing 
postoperatively3. Samii, in a series of 1000 patients, had 28 
patients with large tumors and preoperative class H1 hear-
ing, with only one patient having Class H1 hearing post-
operatively6. Fischer et al. preserved Hannover Class H1 
hearing function in one patient harboring a tumor larger 
than 3 cm10. Fahlbusch et al., after operating on 14 patients 
with a tumor ≥3 cm who had good preoperative hearing, 
were able to preserve Hannover Class I hearing function 
in two patients2. 

It is still unclear which factors are most important to 
predict preservation of hearing postoperatively. It is well 
documented that there can be normal hearing with large 
tumors and deafness with very small intrameatal lesions6. 
Elevation of pressure in the internal auditory canal has 
been demonstrated to occur in tumors with intracana-
licular extension, and pressure on the cochlear nerve and 
on the vascular structures can make the nerve vulnerable 
during drilling and dissection8. Most often, despite ana-
tomic cochlear nerve preservation, there is no function 
postoperatively1. 

Accepted prognostic factors for hearing preservation 
seem to be tumor size and extension, pre-operative hear-
ing and the degree of involvement of the IAC1,3,8. If the 
tumor extends deeply to the fundus, it is difficult to ex-
pose the lesion without entering the labyrinth, and the 
extent of labyrinth opening influences hearing preserva-
tion11. Samii has reported the usefulness of the endoscope 
to dissect tumor out of the fundus and avoid overdrilling 
into the labyrinth1. Male sex, short duration of hypoacusis 
and vestibular disturbances were also found to be predic-
tive factors for postoperative cochlear function6, as well 
as extension of the tumor inferiorly with stretching of the 
eighth nerve6. Ciric et al. noted the presence of at least 
waves I and V on pre-operative BAEP, tumor growth away 
from the cochlear nerve and blood supply to the cochlear 
nerve from the inferior or ventral side to be prognostic 
determinants for preserved hearing after surgery12. Inter-
estingly, in Post et al. series, tumor consistency did not 
seem to affect hearing preservation3. Yates et al. cite deep 
involvement of the fundus, marginal hearing and wide 
erosion of the porus as poor prognostic factors weighing 
against hearing preservation surgery5.

In our case, retrospectively, we can cite little erosion 
of the porus and no extension into the fundus as favor-

able factors for hearing preservation. Additionally, we 
were able to preserve a nice layer of arachnoid overlying 
the nerves, which prevented any form of traction on the 
nerves during the dissection. A grade I House-Brackmann 
function and a Hannover Class H1 hearing function were 
seen after surgery and maintained during follow-up, with 
no evidence of tumor recurrence at 2 years. 

This case demonstrates that preservation of normal 
cochlear nerve function can be seen after complete ex-
cision of large vestibular schwannomas. This outcome is 
likely due to the combination of multiple factors cited 
before, such as minimal extension into the fundus, mini-
mal erosion of the porus, excellent preoperative hearing 
and a meticulous surgical technique. 

In conclusion, microsurgery is a safe and effective 
option in the treatment of vestibular schwannomas. It is 
our opinion that careful dissection with preservation of 
the arachnoidal membrane is critical in order to preserve 
the integrity of the cranial nerves, and at the same time 
avoids any form of traction injury. Preservation of Han-
nover Class I hearing in large tumors can be achieved and 
should be attempted when favorable circumstances are 
seen preoperatively. 
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