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Aim: To define a better treatment of sporadic endolymphatic sac tumours (ELST) analysing

our  experience and literature available data.

Background: ELST can arise as sporadic case (rare) or as a part of von Hippel–Lindau (VHL)

disease. It is a low grade malignancy with local spread by continuity.

Materials and methods: we described our experience with 7 cases with up to date follow up.

Results: Five cases were free of disease after first surgical procedure. One case had recur-

rence in the temporal lobe after 12 years. One case had two surgical procedures followed by

irradiation and died five years after radiotherapy with a slow disease progression.

Conclusion: With increasing expertise in the skull base surgery, complete tumour excisions

are  achieved in majority of the more recent cases and appear to be the treatment of choice.

External irradiation is also used as palliative measures with doubtful effectiveness. Some

recent reports showed encouraging results with gamma knife radiosurgery.

©  2015 Greater Poland Cancer Centre. Published by Elsevier Sp. z o.o. All rights reserved.

1.  Background

Adenomatous tumours of the temporal bone, since its
description by Trietel in 1898, have been studied by various
workers.1–4 Subsequently, the primary neoplasm of the middle
ear was subtyped as adenoma, papilloma, aggressive papillary
middle ear tumour and mixed or papillary type.5–7 In contrast
to the mixed adenomatous tumours, the papillary tumours of
the middle ear behave more  aggressively with extension to
the petrous apex and cranial cavity and frequently involve the
facial nerve and the otic capsule.7 In 1989, Heffner proposed
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that papillary tumours of the middle ear and temporal bone
arise from the endolymphatic sac.8 On the basis of histological
and immunohistochemical studies of temporal bone, Heffner
provided the conclusive evidence that papillary tumours of the
middle ear do arise from the endolymphatic sac.8 This article
describes our experience in the management of ELST.

2.  Materials  and  methods  and  results

All relevant clinical, radiological, operative and follow-up data
of our cases are mentioned in Table 1.
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Table 1 – Clinical data, results and follow up.

Sex, age (years), clinical features Tumour location Surgery and follow up

M/26, deafness, tinnitus, vertigo,
otoscopically tumour in middle ear,
X cr.nv. palsy, h/o operations

Posteroinferior surface of petrous pyramid Combined petroccipital trans-sigmoid with
translabyrinthine approach: complete
tumour removal; improvement of X cr.nv.
function; no recurrence

F/56, deafness, tinnitus, VII cr.nv.
palsy, otoscopically tumour in
hypotympanum, exploratory
tympanotomy and biopsy

Jugulotympanic tumour which involves CPA,
vertical part of ICA, JF and OC; extradural
extension to MCF, labyrinth

Combined suboccipital transisgmoid and
posterior infratemporal approach with
subtotal petrosectomy with complete tumour
removal. VII cr. Nv. Resected between IAC
and mastoid and grafted with great auricular
nv.; temporal lobe recurrence after 12 years.
He refused any treatment

M/25 deafness, tinnitus, vertigo CPA, endolymphatic canal, IAC, petrous apex,
jugular foramen

Translabyrinthine approach with subtotal
petrosectomy; sigmoid sinus and jugular
bulb closed; no recurrence

M/70, deafness, hemifacial spasm Posterior surface of petrous bone and CPA
with IV ventricle dislocation; destruction and
enlargement of IAC

Translabyrinthine transigmoid approach
(closure of sigmoid sinus with surgicel); no
recurrence

F/63, progressive hearing loss, h/o
operation, iatrogenic VII cr.nv. palsy

Endolymphatic sac and duct, vestibular
acqueduct, labyrinth, middle ear, petrous
apex, mastoid, PCF and MCF

Previous surgery by transcochlear approach;
revision surgery by same approach with
temporal craniotomy; faciohypoglossal
anastomosis; recurrence after 2 years with
involvement of C1 and vertebral artery;
supplementary irradiation
Slowly and progressively tumour growth
started 2 years after RT. Dead five years after
RT

F/57, progressive hearing loss, tinnitus Endolymphatic sac and duct, vestibular
acqueduct, extension to the end of the IAC

Petro-occipital transigmoid approach (closure
of sigmoid sinus with surgicel); no recurrence

M/45, deafness, VII cr.nv. palsy >Petrous bone posterior surface, jugular
foramen, IAC, middle cranial fossa

Translabyrinthine approach
No recurrence

Cr: cranial; Nv: nerve; CPA: cerebellopontine angle; IAC: internal auditory canal; JF: jugular foramen; OC: occipital condyle; MCF: middle cranial
fossa; PCF: posterior cranial fossa; ICA: internal carotid artery.

3.  Discussion

3.1.  Origin  and  extension  of  the  tumour

The endolymphatic sac is located in the posteromedial surface
of the petrous pyramid roughly midway between the sigmoid
sinus and the internal auditory canal.9 The sac consists of
a proximal and a distal segment.9 The proximal or rugose
portion of the sac is contiguous with the endolymphatic duct
and lies within the posterior portion of the petrous bone.9 This
portion of the sac is covered in part by the bony operculum.9

The distal portion of the sac is located within the dura mater
at the posterior cranial fossa.9 Both pathological and radiolog-
ical findings suggest that the proximal portion of the sac gives
rise to the endolymphatic sac tumour.8,10

From its origin, the tumour growth can affect the petrous
bone itself and its posterior surface in the posterior cranial
fossa, facing the cerebellopontine angle.11 From the endolym-
phatic sac, the tumour may erode the vestibule, the posterior
semicircular canal and the mastoid cavity.9 Subsequently,
the mastoid tumour can involve the jugular bulb and the
facial nerve from where it can spread anteriorly to the mid-
dle ear.9 Middle ear tumour can, then, spread to the middle
cranial fossa through the tegmen, through the tympanic mem-
brane to the external auditory canal, and medially to the otic
capsule.9 Advanced tumours also extended anteriorly into the

cavernous sinus or inferiorly to involve the skull base in the
vicinity of the jugular foramen.9,10,12

3.2.  Surgical  management

ELST is grows slowly. Most of the tumours are usually large
at time of the diagnosis. The majority of the endolymphatic
sac tumours are sporadic in nature whereas some tumours
are associated with von Hippel–Lindau (VHL) disease. Spo-
radic tumours are usually cystic, hemorrhagic and invade
adjacent structures, while VHL associated cases infiltrate the
bone structure and have a fibrous portion.13 The complete
tumour resection should be attempted in all cases of ELST.8

Subtotal resection carries a high risk of bulky or multifocal
recurrence.13 The following factors should be considered
before attempting a complete removal of an extensive
ELST: (i) existing preoperative morbidity, (ii) expected short
term and long term prognosis without treatment or with
limited tumour resection, (iii) growth rate and aggressive-
ness of the tumour, (iv) probability of complete tumour
resection versus expected procedure-related morbidity, and
(v) the general medical condition and life expectancy of
the patient.9 The surgical approaches required for these
tumours vary according to the size and extension of the
tumours.14 Smaller tumours localized to the endolymphatic
sac area and adjoining the posterior fossa can be dealt
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