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Lipomas of the Internal Auditory Canal and
Cerebellopontine Angle

Andrea Baceiu, MD; Filippo Di Lella, MD; Elisa Ventura, MD; Enrico Pasanisi, MD;
Alessandra Russo, MD; Mano Sanna, MD

Objectlves: Lipomas of the mbemal audivory camal (1AC) and cerebelloponting angle (CFA ) are exceedingly rane lessons.
Thee piarpose of this repot was 1o descnibe o expericnee wilh lipames of the 1AC and CPA and perform a review of the
Ifterature,

Methoidi: We report B cases of lipomas iovoliing the TAC end'or the CPA that were menaged st Grappo Ohologico be-
twoen Apnil |98T and October 2012,

Hesulis: Four cases uf-m'l.lit'nl_'r inracanalicudar lpomas were |:|:‘.1i|:||up|:.|li'_l,- misimerpreted as vestibular schwannomas
and underwent wmes removal by a translabynathine approach. Two of these patients experienced postoperative Tacial
nerve palsy, Lipomas were suspectad in 4 patients on the basis of imaging findings and were managed conservatively, OF
these 4 cases, 3 did not show any growth afber an average period of 28 months, and | case demanstrased tamor growth
ol Follow-up imaging.

Conclusions: MNeurcimaging represents an exmemely imporam tool for this diagnosis. Attempts to achieve compleie re-
section may result in severe peurologic sequelae, especially i large bessons. Observation with repeated imaging in onder

t detect growth of the lesion s osaally recommended. Debulking of the wmor, mainly simed at bradn stem and cranzal
nervie decompression, should be considered in cases of disabling and uncontrolled nearclogic symploms and signs.

By Wards: corebellopontine ansle, [memal auditory canal, lipanma,

INTRODUCTION

Lipomas invelving the mtemal auditory canal
(IAC) and the cercbellopontine angle (CPA) are ex-
tremely rare lesions that account for approximately
0.14% of all CPA tumors."2 There are no pathogno-
monic symptoms associated with these tumors, and
their presentation uswally mimics that of the more
caodrman vestibalar schwannomn, The first case of a
CPA lipoma was described by Klob® in 1859, Since
that original repost, fewer than 150 cases have been
reporied in the lierature worldwide, Only a few
studies have reponted more than 4 patients, "% and
the majority of articles still present case reports, Be-
cause of the small number of patients in each of the
series reporied, it has been difficull 10 make recom-
mendations for the management of IAC and/'or CPA
(LAC/CPA) lipomas. The aim of this study was 10
present our experience with 8 cases of [AC/CPA i-
pomas, highlighting the clinical and radiologic fea-
tures, a5 well as the management and follow-up. We
reviewed the literature regarding IAC/CPA lipomas
and compiled all articles reporting 4 or more cases.

METHODS

We performed a retrospective analysis of all pa-
tients with IAC/CPA tumors seen at Gruppo Otolo-
gico between April 1987 and October 2012, OF
KIT1 TAC/CPA wmors, 8 (0.25%) were lipomas
and were the subjects of this study. The collected
data were analyzed for age, sex, side of lesion, pre-
semiting symptoms, radiologie features, manage-
ment, and follow-up, Hearing results were evaluated
according 1o the new standardized format for report-
ing hearing owcomes in elinical trials.® Pure tone
average was. calculated as the mean of the thresh-
olds at 500, 1,000, 2,000, and 3,000 Hz. The House-
Brackmann grading system'” was used to assess fa-
cial nerve function. We also conducted a literature
search of Medline without language restriction for
studies including the combined key terms “cerebel-
lopontine angle™ or “internal auditory canal™ or “in-
termal acoustic meatus” and “lipoma™ or “rare tu-
mor.” This search was expanded by use of the *re-
lated articles™ links in PubMed and references of the
retrieved articles. Publications containing series of
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4 or more cases of [AC/APC hpomas were selected
fior analysis.

RESULTS

Clinical Presentation I"ighl patienis with 1AL
CPA lipomas were identified and analyzed. Cne pa-
tiemt reported previously i included in this study
with longer follow-up.!! Relevant information on
the subgects is provided in Table 1. There was a sex
dispanty, with 5 men and 3 women. The mean age
it the time of diagnosis was 448 vears (range, 34 w0
T1 wyears), Four tumors {50%) were on the left side,
and 2 {37.5%) were on the right side. One patiem
[ 12.5%a) had bilateral CPA hpomas. The follow-ups,
consisting of serial magnetic resonance imaging
(MRI} scans, ranged from 7 10 52 months (mean,
A6 months)

[he most common sympioms at the time of pre-
sentation included hearing loss (75%:), vertigo
(62.5%), and tnnitus (25%). Four of the & patients
had twmor limited to the FAC with no measyurable
extension into the CPA. Three patients (37.5%) had
tumaor located only in the CPA; | of these 3 patients
had a CPA |i|'n:~|'.l.1 on the beft zide and an imtracani-
ligular vestibular schwannoma on the opposite side
(Fre 1), One patient {12.5%) had hpomas in both
CPA cistems that ]:A.;Il:ll..1|:;}' extended meo the 1ACs,

Surgery. Four cases were radiologically misinter-
preted as intracanalicular vestibular schiwannoameas
The MRI in these 4 panents reveabed a purely n-
iracanaliculer mass with a high signal intensity on
T'i-weighted images and a hypointense signal in-
tensity on T2-weighted images, A small amount of
enhancement wis present afler gadolinium admanis-
iration. Because these 4 patients had nonserviceable
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hearing, the translabyninthine approach was used
for complete tumor removal, Al the time of opera-
thon, the wmer was thought to originate from the in-
feror vestibular nerve in 2 cases and from the co-
chlear nerve in the other 2 cases. A vellowish mass
was found fo be very adherent io the facial nerve
in all of the cases. nid rl::r'.i-,'u'.:lr |,|i|'|-||,:|;.||:. WS &=
countered n separating the tumor from the nerve.
All cases were hisinlogically proven to be lipomas,
Histlogic examination revealed a mass of mature
fal cells interspersed between the nerve fibers and
ganglion cells; with a minor component of fibrovas-
cular bssue. Two patienis expenienced postoperative

Fig 1. Contrast-cnbanced axisl Tl-weighted mugnetic

resonaEnds imaging (MR shows small cerehelboportine
asgle lipoma on |efl sude (asrowl Mate presence of in-

sracanalsgulEr vesnbulss sChwanfioma on Opposise side
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size of the lumors, no sther complications were en-

countered. To date, o recurrences o resicinl -
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||.'-'||.-;i|'\' V1SS
CArrervalion, Lipomas were suspected in 4 pa-

tients {cases 5, 6, 7, and B) on the basis of im 18-
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Fig 3. Ay Axial Tl-waghssd ME] {rom

croth. B) Axmal Tl-weighted ME] of same panent in 2011 reveals

ITCPEESE 1N SCARN Tk s l\.'ll'.!I;'\l.I:'I.'l\.l iy il.'l conveniznn-
al fat-saturated F5E sequences. The FhE-IDEAL
SRquence of the UPA lesions demonstrated |1.'||:'_|'.I
hypenintensily on water-saturnted 12-weighted 1m-
ages, and :-:y'.l.'li foss on fat-saturated T2-weig
ed images (Fig 2), Afier an average interval of 28
months, MR revealed no growth of the tumor in 3
patients (cases 6, 7, and #). Repeat MBI has shown
growth of the wmor in 1 patent (case 5; Fig 3
Mone of these patients reporied worsening of hear-
ing duning the course of ehservabion,

Literature Keview. We wdentified only 6 articles
{Table 2} reporiing senes of 4 or more well-docu-
mented cases, ! 58,11 Thers wepe 38 |"i||I'\,.'II.r\ and a
malé prédominance {male-to-female ratio of 3 to
|_I The i.'.HI." aof inmirial F:“:;wl:rlldllilﬂ r.|||*__'-c.'|_| h..-l-.u.';_'ﬂ

months and 74 vears (mean, 426 years; 50,
6.4 wears), Eighteen lesions (47.4%) were purely
intracanalicular, and 20 (52.6%) were extrameatal
Lire case was diagnosed an auwtopsy. Clinically, the
symptoms caused by CPA and intracanalicular 1i-
pomas replicated those of the much more common
vestibular schwannomas, with heanng loss being
the most common presenting symplom (65 8%:),
along with tinnitus (44.7%], vertigo (23,7%:), head-
ache (21
gia (2.6%) Three patients (7.9%:) were asymptom-
plic, Sixbeen cases (42.1%:; 10 intracanalicular and 6
CPA) were treaied .-iu:'_.;i-...t:l:.- The I|.=|h5:||"-:. rinthina
.1;:-;‘|||.l.m.'|'. was ped ind patienis tor remoy al of mtra-
canalicular tumors. Hearing preservation fummor re-
miovil was attempied via a retrosigmod approach
9 patients (6 CPA. 3 intracanalicutar) and via a mid-
dle crumal fossa approach in | patent {intracanalic-
ular). Serviceable hearing was preserved in only |
case (11%). Total removal of the wmor was accom-
g!'|i.-".l-.‘:|.| in 9 cases (WEL) of intracanalicular :||'||'\-,'|1,|a
and in only 1 case (16.6%) of a CPA lipoma. Too
(20%) of the 10 surgically treated patients with in-

|, facial weakness (5.29%), and & \.|1!‘|:-.-

WLEETARES FIgmT

groth of s

| cerebe | bopoamins angle bpoda (8.6 mm 6 larpest diam-

14 mimn i larecs! diameier)

tracanaliculas ii|'ul|'||:'.1. hasd pOSIOpeTRiive facial '|'l.i||-
sy, Three (30%%) of the & surgcally treated patients
with CPA i'.|'u:-':|,,h """1“i"|":'-|'*"-| of postoperative fa-
cuill nerve palsy. Uther complications of surgery in-
cluded !':l:l‘.‘.l;'ﬂ.l: eais (2 |'l:|.|i-\.':'|'
-.:!i'-|1|::L| by the anterior infenor cerebellar artery | |
patient), severe dusziness (| patent), and significant
intracperative bleeding (1 patient). Twenty-one pa-
lents were tréated conservatively, OF these, 7 were
lost to follow-up. In the remaining 14 cases man-
aged comservatively, no evidence of tumor growth
wiis recorded within a peried of observation ranging
from 1 to | & vears

a4, INTAFRCTIONS 11 Arels

DISCUSSHON

Intracranial lipomas are mre lesions thal accouni
for 0.1% 1w 1.5% of all intracranial tumors.! Ap-
proximabedy 45% of all inracranial ||]'-|_|||1.|.x GECur
in the interhermispheric Nssure, Additional intracra-
nial locations, in decreasing order of frequency, are
as follows: guadnigeminal supenior cerchellar cis-
terns (25%), suprascllar interpeduncular cisterns
(15%), and CPA (10%:).7 Wowadavs, intracranial Ii-
pomas should be considered as neither hamartomas
Aor e neoplasms, but rather, congenital malfior-
miatiens resulting from abnormal persistence and li-
pomatous differentiation of “menminx primitiva” (2
meznchymal denvative of neural crest) duning the
development of the subarachnoid cistemns. Thas Ty~
pothesis can also explain the typical location of lipo-
mids 10 the subarachnoid spaces and the Gzt that Li-
pomas encompass rather than displace vascular and

AETVOus structures.-

Lipomas may be incidentally discovered on brain
imaging, as they often remain asymptomatic. Nome-
heir suee may increase in parallel sther to
the physiologic increase of adipose tissue i puber-
iml age or o the oversll mereaze of body fat tissue
in adulis, Therefore, intracranial lipomas located in

T =5
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TABLE 2 COMPARATIVE REVIEW OF MAJOR IACCPA LIMOIMA SERIES
A
Sy i‘f; e Side Miajor Sywmpioms Locative  Management Chufoimes
Christensen et al® 6l M i Nang CFA  Auwopsy finding
41 F L HL, hesdactse. tiemines, CPA RS (passial Liss of hearing: homiparcsds;
Eyaphagia remenal) tnigeminal and facial parakysis
i5 F L HL, vertiga, bnnstus,  CPA RS {wotal remosul)  Loss of hearing: facial paralysis
facial weakmess
3 M L Headsche CPA RS (panial Los of hoasing
removal)
Saurders ¢1 al® M 0M R HL, tinnitus IAC  TL il remaval)
o M L HL, tnnitus IAC  TL ool removal)
45 M L HL 1AC  TLitoml removall Posoperaive grade [V Fix
fumction, whieh mecovieed o
grade 1§ after | year
L R HL IAC  TL itoial removal)
¥ oM L HL., tennitus 1AC  TL imotal remnoval)

Greerweald asd Lassen® 31 M L HL. iznnims a0 RS ool removall  Loss of heating: postoperative
grade: 1% FN furction, which
fotovered 1o grade | afber 3 mo

@ M L HL. tfiifs 1AC  MFA (biopsy) N growth ot 2 yers
B M R HL, tkfinitus IAC  (Mwservation No growth af 2 yesr
19 M L HL. vertiga IAC  (Mservation No growth of 2 years
Brgelow <t al” 44 M L HL, tnititus IAC  TLA(tatal
removal)
a8 M L HL, hesdsche, vertign  CPA RS Jonby biopsy)  Significans Intmoperative
bleeding; lows of heanng,
s F L HL., venigo 1AL K5l romoval)  Loss of heanng: severs
dizziness
48 M L HL IAC  BS5 jiocal removali  Hearing presenved
48 M L Headache 1AC  Dbservation Mo fallow-up
{Tma) M 14 Sone P8 Dhservation Mo growth a1 2 years
30M L Headache IAC  DObservation Mo fallow-up
6 M R Vertipo CFA Dbservation Mo growth a1 T vears
27 L HL CPA Observation Mo fallow-up
4 F Balsicral Hesdache P4 Observation Mo growth a1 2 years
57 F L Weriiga, tinmihs CPA Obcervarion Mo firl low-up
M F ® Headache, seiaures CPA Dbeerabion Mo fodllomy-ap
A M L bttt CPA Dbservation o o a2 2 weidrs
™ M R’ HL, vertigo CPA Dbsgmvanion o growih a3 vears
M L HL AC  (Dhservation Peo growih ad 10 vesrs
47 F E HL, sinminss CPA  Cibservation P growih ad 2 yean
41 M R Yerliga AC  Observation e growih et | vear
Tankéné et al! B M L HLipeius CPA  Obscrvation No follow-ap
oM L Tinmins CPA  Observalson o growth at 11 wears
oM R HL., facial weakness 1AL Observamon o followsmp
o M L HL. tinmius CPA  Ohservaton o growth ai 18 years
Rodriguez Prado ctal® 39 M R HL., tinnimus CPA RS ipartial Hemiparesis; infarction in aseas
remaval) supplied by AICA; loss of
bearing: grade 11 FX fimetion
o M L Tinnans, hesduche CPA RS ipanial Lass of hearing
remenyval)
4% F R HL CPA  Observation No groath at 2 years
] F R HL; Bnmitus, vertigo IAC OEservancn o growath al | year
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TARBLE 1, MEI FEATURES OF LIPOMAS AS COMPARED WITH OTHER, MORE COMMON LESIONS OF TACTEA

Lesion Ti-Weighresd MR T3-Weughaed MBI MRT With Gl Far Suppr:
L iparms EI_';'prri.m.:m.l lsnmiense, bypoiniene, ar Mo enbancemenl ] :..ign.ul
hypetisonse

Schwannoma lepimtense or hypointense [soimiense or byperintense Marked or modene Unchanged
enhanceen

Memingiome leoeniense or hypaintense lanimiense or slighily hypemmtense  Marked enhancement Linchanged
“dural taal” sagn

Arschnosd cys [soeniense Hyperinicnis Mo enbancement Unchanged

Cholesierol granaloms  Hypenmense Hypenriense

Epidermeid sosniense ar hypainsense  [sobmenss or hyperintense Mo enhancement Linchanged

Hemangicma Hypenntznse Hyperintense Liniform ephancement  Linchanged
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critical areas may penerale sympioms due 10 com-
pression of adjacent bruin structures. Lipomas of
the CPA may become progressively sympiomat-
ic, as they usually tend to encase and incorporate
blood vessels and cranial nerves, Climcally, TAC/
CPA lipomas mimic olher, more common lesions of
the TAC and CPA, such as schwannomas and me-
ningiomas. The most common presenting sympiom
in our patients was hearing loss, followed by ver-
tigo and tinnites, These findings are consistent with
those reported in the literature, | +5.12

The most important radiologic differential diag-
nosis of these tumors includes vestibular schwan-
nomas, meningiomas. arachnoid cysts, cholester-
ol granulomas, hemangiomas, and epidermoid tu-
mors, 11! Table 3 shows the MRI features of lipomas
iis compared with other, maore common [AC/CPA, le-
sions. On high-resolution computed tomography, a
CPA lipoma usually presents as o low-density mass
without enhancement afier sdrministration of con-
trast medium.® On MRI, lipomas are hyperintense
on Tl-weighted images. The T2-weighted images
may have a variable signal intensity (iscintense, hy-
pointense, or hyperintense) and a missing signal an
[ SUPPTEssion SoquUences. Lifcrmas do not usually
enhance with gadolinium. %! A missing signal on
fat suppression sequences confirms the diagnosis of
lipoma. Lower-intensity areas inside the mass may
be found and are usually consistent with neurovas-
cular structures. The majority of lipomas topograph-
ically originate from the area of the root entry zone
of the Tth and Sth nerve complex, whereas schwan-
nomas usually anse from the Interal TAC and ex-
tend medially, Cerebellopantine angle meningiomos
originate from the postenior surface of the petrous
bone anterior or posterior to the [AC; they are large
and sessile, and have a broad base of anachment
along the posterior petrous surface. These charac-
teristic features make the diagnosis of CPA lipomas
relatively simple, A purely mtracanalicular lipoma
may représent a diagnostic dilemma, 3893 Enhance-

ment of CPA angle lipomas has never been reported
in the liternture. On the contrary, enhancement of
a purely inracanalicular lipoma is not an unusual
finding.*5 In fact. the majority of surgically treated
mtracanaiicular lipomas, including those of our se-
ries, wire suspected before operation (o be vestibu-
lar schwannomas. Therefore. fat suppression MRI is
the imaging study of choice to distinguizh intracana-
licular lipomas from other intracanalicular lesions,

Histologic analvsis of lipomas typically reveals
the presence of strands of connective tissue and ma-
ture adipose cells incorporating nerve fascicles and
vessels. S 12 The tendency of adipocytes to infilerate
and separate nerve fibers is unique to IAC/CPA [i-
pomas, as opposed to other intracranal lipomas.!?
This feature makes surgical removal technically dif-
ficult.?

Treatment of IAC/CPA lipomas presenls sever-
al drawbacks, especially if the lesion is large. The
possible surgical alternatives for 1AC lipomas in-
<lude the retrosigmoid approach, the middle fossa
approach, and the transiabyrinthing approach, de-
pending on the presence of serviceable preopera-
tive hearing and the tumor location within the TAC.
Analysis of the literature showed that the hearing
could be preserved in only 18% of the patients who
underwent heaning preservation surgery. Postopern-
tive loss of hearing occurs even in very small intra-
canalicular lipomas because of the gross and micro-
scopic invoelvement of the cochlear nerve that is usu-
ally present with these tumars.®4-1* Interestingly, 2
af our patients had postoperative facial nerve pal-
sy, a rare complication in intracanalicular vestibular
schwannoma surgery, The data from the literature
showed that 29.4% of the surgically wreated patients
complaimed of postoperative facinl nerve palsy. This
outcome can be explaned by the technical difficulty
of separating the tumor from the facial nerve. The
majonty of awthors remark on the strong adhesions
of the tumor to the nerve. 2% 1413 |t has also been re-
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ported that these tumors do not have a capsule, and
consequently, the delineation of the tumor from the
facial nerve 15 more difficuli.®

In tumors extending into the CPA, aitempts o
schieve complete resection may resull in severe
neuralogic sequelae because of the tendency of the
lipoma to adhere to the brain stem and neurovas-
cular structures. The hypervascularization of these
tumors, their tight adhesion 1w the brain stem. and
therr frequent encroachment on neurovascular struc-
tures are some of the criteria that make the resec-
tion of these lesions particularly challenging. In our
opinion, the risks of surgery should be well balanced
against its potential benelits in such slow-growing
fesions, Debulking of the wmor, mainly aimed m
brain stem and cranial nerve decompression, should
be considered in cases of disabling and uncontralled
neurologic symptoms and signs such as vertigo, n-
geminal neuralgia, facial weakness, or hemifacial
spasm. ' Conservative management in the form of
serial MRI is recommended by the majority of au-
thors."4* In fact, analysis of the literature demon-
strated no evidence of tumor growth within a period
of observation ranging from 12 months to 18 years,
In our series, growth was demonstrated in | patient
after 4 vears of follow-up. In the senies reportied by
Bigelow et al,” a partially resected lipoma had 15%

growth by volume in an 8-vear period. Since the nat-
ural history of these lesions is still not known, indef-
inite follow-up for these patients will be required.
We recommend that repeat imaging should be done
a1 & months and then annually.

CONCLUSIOMNS

Because of the lack of specific symptoms and the
limited diagnostic findings, preoperative diagnosis
of an IACCPA lipoma, especially if 1t 15 purely in-
tracanalicular, still represents a challenge. A miss-
ing signil on Gl SUppression sequences constitutes
an im differentiating sign between intracana-
licular lipomas and the more common lesions of the
IAC, The ability 1w distinguish between an intra-
canalicular or CPA fipoma and the more common
vestibular schwannoma 18 important for several rea-
sons: 1) preservation of hearing and facial function
is less likely with a lipoma than it is with a vestibu-
lar schwannoma, even in purely intracanalicular le-
sions; 2) surgical resection of lipomas involving the
CPA may lead o serious consequences due to the
marked tendency of these lestons 1o adhere to the
nerves, vascular structures, and sumrounding tissue;
and 3y observation in the form of seriaf MRI seems
to be the management of choice for such slow-grow-
ing lesions,
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