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Abstract  This study aimed 1o evaluate surgical results of
vestibalar schwannoma in elderly patients using a retro-
spective stedy in a Quaternary Nearotology and Skull Base
Referral Center setting. The data of 231 elderly patients
{above 65 yvears) operated on for vestibular schwannoma in
the period between Apeil 1987 and July 2009 were
reviewed. Most patients wene operated on via lranslaby-
rinthine approach (TLA) using transapical extension for
large tumors. Ciher approaches used were retrosigmoad,
middle cranial fossa. and transcochlear. Total tumor
removal was achieved in the majority of cases, while
planned subiotal removal was used in specific occaskons.
Postoperstive complications included facial nerve palsy,
other cranial nerves injury, persistent mstability, intracra-
nial hemorrhage, CSF leak, meningitis, and death. Patiems
were followed afler surgery for tumor regrowth or occur-
rence of complications. The resulis showed low rate of
marbidity and morality, Despite that complete removal is
the main target of the surgery: adoption of subtodal removal
in selected cases can improve postoperative facial merve
resulis and reduce the durntion of surgery.
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Introduction

The controversy of the optimal management of clderly
putients with acoustic neuromi still exists despite that mast
articles in literature focus on conservative treatment (wail
and scan protocols) in this group of patients with shor life
expectancy. This does pol undermine the imponance of
surgical intervention when it is needed, particularly in
cases of Lirge lumors compressing néurovascular sinec-
tures, or small tumors with severe persistent vertigo.

Elderly patients are usually defined as being 635 years or
older. These patients are at higher risk for intra and post
operative complications as they have less resadual func-
thonal capacity due w0 aging or comorbidities.

In the past few decades thene has been a wemendous
sdvancement in anesthetic echnigues supported by mim
operative monitoring facilities. thus rendering long sur-
peries under general anesthesia for elderly patients maore
tlerable than before, Putient’s fitness for surgery can be
assessed wsing the American Society of Anesthesiolo-
gists (ASA) physical status classification system. Preoper-
alive evaluation should include detailed medical history,
physical examination, radiologic and laboratory tests for
the assesament of surgical nsks, and Wdentification of any
systemic deficit which should be commected prior to surgery
o reduce complication rale.

Agoustic neuroma does nol show 3 fixed growth patienn.
Despite that in most patients tumors grow with a mean of
2 mmfvear, this i not always rue; in moany cases il may
stay the same size without furthér growth for years. On the
other kand, it may grow with double or tAple the average
growth rate. This makes management decision individual-
ized, balancing between complications of operating on an
clderly paticni, and rmsks of leaving the patieni with a
growing umor.
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In this article we present our experience in surgical
treatment of acoustic meuroma in 232 elderly patients, To
our knowledge, this is the largest senes of elderly patients
concentrating on surgical management of aCOUSTIC NEURIMS
in English literatare.

Methodology

In our center (Gruppo Otologico, & quaternary neurotology
and skull base referral center) we have operated 2,313
cases of acoustic neuroma up o June 20010, In this study we
considered 2133 paticnts who had been opermed in the
peniod between April 987 and July 2009 The elderly
patients (=65 vears) with scoustic neuroma were 380, 144
patients were primarily followed conservatively: out of
them 24 patients needed imtervention latér (due 10 rapid
growth in 19 patients, and § patbents for having neurolog-
ical symiptioms including persistent vertigo associaed with
wmor growth) making the surgical group of patients 260,
Tweniy-gight patients were omitted dve o incomplete
follow-up period which should be ot feast | vear, ending

Flg- 1 Schematic drawing of
Ginapp CRologicn masigement
policy for acoustic neurems in
the elderly. Gamma knife
Radictherapy is reserved for
cases in which sargical
management is ghanlutely
comtraindascated
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with 232 patients. Patients who were continued 1o be
treated conservatively were not included in this study,

The follow-up of patients was conducted with physical
exam, magnelic resopance (MR) imaging. Pure Tone
Audiometry, and Speech Discrimination Score {SDSL

Management of acoustic neuroma should lake in 1o
socount the following factors: age of patient, peneral
medical stalus, wimor type, involved siructures, size and
rabe of umor growth, hearing level and speech discrimi-
nation scale, and facial nerve functional status [1].

Ower steategy in treating elderdy patients with acoustic
neuroma is illustrated i Fig 1.

The primary management of acoustic newroma in elderly
patients starts with conservative wail and scan protocol | 2=6].
This is done if the patient meets the following criteria:

For asmall tumor size (smallerthan 1.5 cmin extrameatal
portion ) without further growth or with a slow growih rale
and without impending neuralogical complications, patien
will have another MR imaging 8 months afier the initial
dhimgnosis, then will be scunned annually. Rapid growth or
developing neurclogical symploms dunng the Tollow-up
peniod will transfer the patient into the surgical group,

Acousnc Neuroma In
elderly patients

large sivg =1.5 em

Mo disabiling
fymplom

‘Wait and scan
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It ic worth mentioning that previously we used 10
operate on patients (regasdless of tumor size) as so0n as the
dingnoais of scoustic nEUrnma Was meade; this attide wis
changed after December 2002

Resulis
Patients

This siudy includes 232 elderly patients who underwent
surgical management for acoustic neuroma. 94 patients
were males (40.5%), and 138 were females (59.5%). The
age range was between 65 and 91 years with a mean of
69,5 years. The umor was affecting the nght sade in 120
patients { 2% ) and the lelt side in 112 patients (48% ), Mosl
of the patients had a moderate 1o severe sensorineurl
hearing loss preoperatively.

General health stabus is a major concern in elderly patients
precperatively, According 1o ASA grading, clnss one includes
normal healthy patients excluding very young or old paticnis;
for this reason none of our patieats was in this group. The
majority of our cases were in class 11 (patient with mild
medical illness). Some patients were in ¢lass 111 {patient with
severe sysiemic disease that is not incapacitating). Only bwo
patients were inclass IV (patient with incapacitating systemic
illness thal is a constant threat 1o life). We had one patient with
class V {moribund patient not expected o survive for 24 with
or without operation ) who did well after the surgery.

Tumor size ranged from inrameatal up to § cm maxi-
mal diameter in cerchelloponting angle, According o
Tokye Consensus [7] the patients were calegorized
depending on wmor size as shown in Table 1.

Ten patients had hydrocephalus preoperatively: eight of
them had neurological symptoms needing ventriculo-peri-
topeal shunting and most of them were done in her
hospilals before presenting 1o us.

Three patients had previous interventions in other cen-
ters done via retrosigmoid approach: one of them under-
went radiotherupy as well, The sizes of their residual
tumors after surgery were 42, 50, and 20 mm, respectively.

Encial nerve status preoperatively wis grade [ except in
11 patients {Grade 11 in 3 patients, Grade 111 in 1, Grade IV
in 3, and Grade V1 in 4.

Hospital stay for operaied paticnts ranged between 3 and
30 days. with an average of 6 days. Many patients were
referred 1o rehabilitation centers after hospital discharge.

Surgical strategy

Most of the patients were operated on through tranalaby-
rinthine approach (TLA) with transapical (TA) exfension
{which has been developed in our center 10 overcome TLA
limitation in large sized tumor) [E]. Cher approaches were
also wsed like retrosigmoid (2 cases), middle cranial fossa
{2 cases) or transcochlear approach (2 cases, previously
operated via retrosigmoid in other centers, both already
presented with facial nerve grade V1, first patient hawd vagus
nerve paralysis and the second had hemiplegia prior o our
interventions}.

Gross total removal was achieved in 163 cases (T0.2% ).
pre-planned subtotal wmor removal in 61 patients (26.3%),
and unplanned subtotal removal in 8 cases (3:3%).

Eight of our cases were of the cystic type which is
usually charscterized by their rapid growth amnd Frequent
involvement of facial nerve which mukes complete tumor
excision a difficult, risky task, Achieving complete tumor
excision is easier in cases of central thick-walled cystic
tumors. However, when peripheral thin-walled adherent
cystic wmors are confronted and cysts are medially or
anterioely located, we recommend subiotal reeciion,
leaving cyst wall over neurovascular structures. This sur-
gical sirategy allows us 10 mprove facial merve oalcomes
19}

Planned partial fumor remaval

Surgical stralegy in clderly patients should be planned
carefully as they are st & higher risk of intra and postop-
erative complications. Full assessment of the patient’s
health condition and possibly consulting anesthetist and
cardivlogist regarding patients’ capability 1o withstand
long-duration surgery under gencral anesthesia is recom-
mended. Some patients are advised w have subtotal tumos
removal leaving o small piece especially over the facial
nerve. This policy helps in decreasing the duration of
surgery amd reducing life-threatening complications. at the
same Lime preserving facial nerve function 1o the maximal
possible grade. Elderly patients usually already have low
muscle tope with atrophied muscle bulk, making focial
nerve injury a dramatic noncompensable consequence. As
we stated, near 30% of the patients had subtotal removal
and in the majority it was pre-planned. Incomplete removal
was unplanped in eight cases as decision was changed
during the surgery due 1o risk on patient’s life, or o

Tabie 1 Acoustic neurvma size and their Frequency in our group of chlerly patients

Siee Imtrameaial (L1=1.0) cm

{1 =210 cm

12,1300 cm {31400 gm =40} &xm

Number 11 48 i

65 2 4
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preserve facial perve function. Patients with subiotal
removal were followed in cut-patient clinic for any new
growth in the residual wmor by sequential MR imaging.
Only one patient peeded another surgieal intervention, and
two patients were referred 1o gamma knile radfiotherapy. S0
far, the remaining tumors did ot show further growth,

Facial nerve oulcomes

Facial nerve status was followed for all patients immedi-
ately after recovery, at time of discharge, and during the
follow up period which extended for ot least one year {the
follow up period ranged from 1 1o 17 years). We recordesd
the definitive status of the facial nerve from the last out-
patsent visil.

Twelve patients were eliminated from facial nerve
postoperative outcome; 11 were alrcady having facial
nerve paralysis, and the 12th patient died few hours afier
the surgery due to pulmonary embolism.

We sratified the post operative facial nerve status of
the paticnts according 1o wimor size. as illustrated in
Table 2.

Table * shows facial nerve results for 61 patients who
were scheduled for sublotal tumor removal, Four patients
were eliminated from the table due to previous facial nerve
palsy prior to surgery. 51 out of 57 patients (8%9.55% ) of this
group had facial nerve grade [ or less post operatively.

Patients with previous facial nerve palsy were 11 and 4
of them who were grade V1 remained the same after sur-
gery, Three patients had grade IV preoperatively. two of
them remained the same and leventually progressed 1o
grade 111. The patient with grade [l had complete paralysis
after surgery. OF the three patients with Grude 11, 2 pro-
gressed into grade I facial paralysis while the third patient
stoyed with grade [1.

Complications

Patients were followed for a period of a1 least 1 year, The
follow-up protocol wis through physical examination with
MR imaging al the following intervals: 2 months, 1, 3, and
5 years after the surgery. The most common postoperative
complication was facial nerve palsy as hsted in Table 2
Hearing loss was inevitable consequence of wsang TLA in
almost all cases; in the majority of cases, hearing level was
nol usefiil preoperatively or tumor was reaching the fundus
of imernal suditory canal making hearing preservation
ungachievable,

The other major complications are illustrated in Table 4.
The majority of these complications were managed con-
servitively. Surgical tremiment was needed in one case 1o
stop cerebellopontine anghe hemorrhage.

We had one reporied case of mortality few hours after
the surgery caused by pulmonary embolism.

Toble 2 Facial nerve definitive outcomes in all opersted elderly patlents for scoustic oeurns showing the relation between tamor size and HB:

House-Brackmann Facisl nerve grading (1Y)

HE grade [ntraftieatal 0.1=0.0 e L=l cm 2 =30 wm L1400 em =4 cm
I EENR T EE] 6185 X241 27 (44 2% H (3. %0 1 {505
1 I (i) 5 I0E% 13 {16.7%) BRI [LNLLES LLET1Z ]
m 0 {5 11 (234%) 24 13085 17 (27.9%:) o [ 2H ) 0 {1FR)
v 0 0% § I i1 bl 4+ (BA%) 2 (D50 LRL
W 0 (0§ 0 p0F 3 3E%) 1 {65 0 (0F& 1 {50k}
Vi LU )] (HFAE 3 Si{64%) 4 {6.6%) 5 XL [ (0FE )
Tistad 11 47 T8 Bl i | 2
Table 3 Facial nerve definitive satus sceording 1o House Brockmans grading system in pre-planned subicanl nesmos remonval

HE prade Imramscaial Ol-1.0 em 1. 1=24F cm Li1-30em 11=4.0 cm =4 g Percentage
1 (1] i B X0 T 1 3% {61.5%)
1 ] ] F. & 0 ] 6B 105%)
i ] i E 4 2 ] 1001745
v 0 i ] 1 1 ¥] 2 (3.5%)
Y 0 0 1 ] L] 1 = 13.3%:)
L | a i i} ] 2 1 2 (3.5%)
Todal i 2 12 Fi') e . 57
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Table 4 Comparison hetween frequency of complication after suricall inervention for acoustac RCUSITMA | our SeTies af elderly patients and
paticnts younger than 65 yean with other anicles of ehderly patiests” resales | L 1020]

: i [2 Plazza |20) Present
Caniplicathon Hause [141] { 1985) Pamnela [12] Silveraein [21]
n= [l (20071 m = 108 (993" m = 25 (155" 0 = 36 sty
= Xl
C5F kak 2L T%) 14 {135%) 1= 8% i=83% | < (5%
deningits TS L] 1=8% 2= 5.6% | < 5%
Iniracranial Hemosrhage - - - | = 8% J= 3%
Hydrocephabus § (L6E) 2 11.5%) | = 4% | =X5% -
Corcbeovascular Accident (CVA) - 4 (LT} - 1« Li_!l;-
Arxin 1 (OLB&% ) - 2= S - &= 20%
LCN imjury - - = = 1=11%
Meed for further intervention - 2 01.9%) imla% - im | 3%
{sirpery or madiatherapy §
Death | ILEGR] - | = 4% i =28% 1 =055

A Musnber of population of the siady
* The year af publicasion

[¥scussion

In the past few decades, the imponance of acOUsuC e
roma management in elderly patiems has gained more
attention after the increment fn the numbers of these
patients; this was a result of the advancement of diagnostic
radiologic techniques and the improvement of health care
system which led 10 an increase in the median age of
population with better health status comelated Lo age in
comparison with persons with the same age in previous
perods,

Early surgical treatment for asymplomatic patients while
their tumors are small in size may result in lower rate of
complications and a higher chance 1o preserve hearing in
some cases [ 10, On the other hand, the rsks of operating
on elderty patients with shon life expeciancy should be
waken in account, aald alse the cffect of complications on
the life quality of these patients with low functional
capacily should be bome in mind. Balancing the above two
opinions may lead 10 o higher lendency for watchiul
observation as these twmors have slow growth rate
{=0.2 emiyear) in more than 80% of cases |2, 1], making
this choice safe and cost effective for asymplomatic
patients, Ome of the drawbacks of this conservalive man-
agement is the psychological impact on observed patiems,
a5 leaving a growing womor inside skull without inerven-
tion will pul some polients in conlinuous stress, affecting
their quality of life; on the other extreme. other patients
may have & false impression that po intervention means
unimportant disease, thus leading 10 loss of follow-up as
documented in some sudies [12, 13]

Wi used to operate on patienis with acoustic lumors as
woon ae Uhe disgmosis was confirmed: for this reason we had
operated many cases with intramestal wmoes, This astitude

was modified with time 10 follow the regulations illustrated
in Fig. 1.

When aclive management is indicated according 1o the
criteria stated above (Fig. |) gamma knife radiotherapy
will be an option, especially foe patients who are poor
surgical candidates. This modality of treatment usually
results in & better guality of life when compared with
surgical intervention or conservative treatment, especially
when talking about postoperative facial nerve function and
hearing resulis [14, 15]. Despite thut, gamma knife has a
strong opposilion, especially in centers with good surgical
experience in achieving complete removal. Ome of the
objections is the risk of malignant transformation which is
documenied in literature [16, 17). Other objections are
related to complications like intracraniil edema, effect on
hearing. and most impomantly the resulting adhesions
between tumwor and iatrecranial structures with loss af
surgical landmarks and dissection plane leading 1o high
risk of morbidity and mormality when further surgical
intervention is nesded.

The third modality of treatment which 15 our subpect in
this study is microsurgical intervention, The main goal of
surgery is total tumor excision when it i1s possible. In oar
center we use translabyrnthine approach when the wmor
sige is larger than 1.5 cm in extra meatal diameter, fumor
reaching intermal auditory canal fundus, or having poor
hearing level worse than modified Sanna class B2 [7), Our
madality of transapical extension enables mor removal
via enlarged trunslabyrinthine approach (TLA)Y for large
sipe wmors [ 18]

Complete tumor removal was achieved in more than
T0% of cases. Subtotal removal was planned 10 decrease
the duration of the surgical procedure with preservation of
the maximum possible facial nerve function and reduce the

&) springer
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rate of other complications. Partial removal did not show
significant increase in the rate of wmor growth postoper-
atively, oy stated by Rosenberg et al. [ 11] and shavwen by our
published resulis (9]

Facial nerve preservation in most elderly patients is a
challenging sk due to their tendency of having athero-
sclerolic process in feeding vessels leading to low blood
perfusion to the affected area, and decreasing tissue
regeneratbon ability, The risk of facial merve injury is
higher with the increase in tumor size. Facial nerve injury
was reduced by doing a planned subtotal removal leaving o
sinall fragment that cannot be separated from the facial
nerve. In this growp, facial nerve function wos satisfactory
with HE grades (1-111) in 89.3%,

In oar series we had a very low incidence of CSF leak
and meningitis {=0.5%), Three of our patients had post-
operalive intracranial hemaorrhage; one of them needed
surgical intervention, Six patients had prolonged ataxia
which resolved spontancously. We did not have cases of
hydrocephalus. Out of 232 patients, only three patients
needed further intervention during the follow-up period
(1 meeded revision surgery. 2 referred for gamma knife
radiotherapy due to wmor regrowth afler subtolal exci-
sion), A TO-year-old patient with & 2 cm acoustic tumoe
died few hours after the surgery doe W pulmonary
embaolism.

Table 4 shows a revision of major complication rajes
from different articles about surgical management of
acoustic neuroma in elderly, The difference in complica-
tion rates between one study and another may be due 1o
differences of patients’ physical filness preoperstively,
differences in the sipes ond sites of the wmors or differ-
ences in the surgical experience,

Conclhusion

The number of elderly patients diagnosed with acoustic
peuroma needing  surgical intervention is increasing.
Managemeni of acoustic neuroma ks started with wait and
scan prolocol in asymplomntic small tumers; patients are
switched 1o surgical treatment when tumor sians 16 grow
rapidly causing neurological complications as clarified in
Fig. 1.

As Samii et al. had stated [19], “the general medical
status and not the chronological age that affects the surgical
oulcome”, Surgical management of acoustic neuroma in
elderly patients done by experienced surgeons can carry
good results with low incidence of complications. Wise
decision of pre-planned subtotal tumor removal in selected
cases con decrease the sk of injury for nesrovascular
struciuses,
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