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CASE REPORTS

Dilated Endolymphatic Fossae in a 2800-Year-Old Egyptian
Mummy
Evan J. Propst, MD, Susan Blaser, MD, FRCPC, Stephanie Holowka, MRT(R), Peter K. Lewin, MD, FRCPC,
Derek Armstrong, MB, FRCPC, and Blake C. Papsin, MD, MSc, FRCSC

D eafness in ancient Egypt is described in the Ebers

Papyrus, which dates back to 1550 BC.1 The ancient

Egyptians embalmed their deceased because they believed

in preserving the body for the afterlife. Histologic

examination of the temporal bones of Egyptian mummies

has revealed evidence of mastoid disease.2 To our knowl-

edge, however, abnormalities of the auditory-vestibular

apparatus in an Egyptian mummy have not been reported.

We describe the temporal bone findings of the mummy

Djedmaatesankh, who was a Theban lady from the 22nd

Dynasty (850 BC) and a musician in the Temple of Amun-

Ra, the God of Thebes, at Karnak.3

Case Report

The mummy Djedmaatesankh, which is housed in the

Royal Ontario Museum in Toronto, was transported in

1994 to The Hospital for Sick Children to undergo

computed tomography (CT) imaging. Slices 1.5 mm thick

3 1.0 mm were obtained through the petrous temporal

bone using a General Electric 9800 Quick scanner with Hi

Light Detectors (GE Medical Systems-Americas,

Milwaukee, WI). The digitally stored CT images were

recently displayed and evaluated using the Centricity

Picture Archiving Communication System (PACS) by

General Electric.

The external aperture of the vestibular aqueduct, also

known as the endolymphatic fossa, was dilated bilaterally

(Figure 1). The opening widths of the endolymphatic

fossae measured 3.0 mm in the right temporal bone and

2.1 mm in the left temporal bone. The remainder of the

vestibular aqueduct and auditory-vestibular apparatus was

normal bilaterally. The middle ear cavities were under-

developed bilaterally. The ossicles were well preserved and

remained in continuity. The mastoid cavity was well

aerated bilaterally. The carotid arteries demonstrated

calcification bilaterally.

Discussion

We believe this to be the first report of an abnormality of the

auditory-vestibular apparatus in an Egyptian mummy.

Evaluation of the temporal bone of the Egyptian mummy

Djedmaatesankh revealed the external aperture of the

vestibular aqueduct, also known as the endolymphatic fossa,

to be dilated bilaterally. The opening widths of the

endolymphatic fossae measured 3.0 mm in the right

temporal bone and 2.1 mm in the left temporal bone. The

vestibular aqueduct is a bony canal that extends from the

medial wall of the vestibule and courses posteroinferiorly to

open into the posterior cranial fossa as a slit-like fissure

between the internal auditory meatus and the sigmoid

sinus.4 The vestibular aqueduct houses the membranous

endolymphatic duct, and the posterior aspect of the

vestibular aqueduct, called the endolymphatic fossa, con-

tains the endolymphatic sac. Pyle studied a developing series

of human embryos and found progressive, nonlinear growth

of the vestibular aqueduct throughout gestation, suggesting

that it continues to grow postnatally until age 3 or 4 years.4

Valvassori and Clemis in 1978 provided the first

description of the large vestibular aqueduct (LVA) based

on imaging and defined it as measuring greater than 1.5 mm

at the halfway point between the external aperture and the

common crus.5 Levenson and colleagues used high-resolu-

tion CT to measure the opening width of the endolymphatic

fossa in 1700 temporal bones and found the upper limit of

normal to be 2 mm.6 There was no correlation between the

relative size of the LVA, once it was considered hyperplastic,
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and the extent of the hearing loss. The term large vestibular

aqueduct syndrome is used to describe the combination of an

LVA with hearing loss.5 Jackler and De La Cruz studied 17

patients with LVAs and found a female preponderance and

94% of cases to be bilateral, with a propensity for

progressive sensorineural hearing loss (65%).7 They pro-

posed the hearing loss to be the result of a dysfunctional

endolymphatic sac resulting in abnormal endolymph

composition. Levenson and colleagues proposed sensor-

ineural hearing loss associated with an LVA to be due to

reflux of hyperosmolar endolymphatic sac contents into the

basal end of the cochlea secondary to fluctuations in

intracranial pressure.6 Approximately one-third of patients

with an enlarged vestibular aqueduct also complain of

vertigo.7 Interestingly, sudden sensorineural hearing loss

and vestibular dysfunction appear to occur more frequently

in individuals with isolated LVAs in the absence of cochlear

abnormalities.5 In the mummy Djedmaatesankh, both

endolymphatic fossae were dilated in the absence of other

cochleovestibular pathology. This suggests that

Djedmaatesankh may have been at risk of developing

sensorineural hearing loss or vestibular dysfunction. As a

musician in the Temple of Amun-Ra, dysfunction of the

auditory or vestibular system would likely have been quite

detrimental to her occupation. There is no description

available of her auditory function.

Figure 1. A–D, Axial temporal bone
computed tomographic scan of the
mummy Djedmaatesankh. The white
arrows indicate enlarged endolympha-
tic fossae. E, Three-dimensional
reconstruction of the right temporal
bone of the mummy as seen from the
posterior cranial fossa. The black
arrow indicates an enlarged endolym-
phatic fossa. F, Three-dimensional
reconstruction of the right temporal
bone of a normally hearing adult
female. The black arrow indicates the
size of the normal endolymphatic
fossa.
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The enlarged vestibular aqueduct has also been

associated with Pendred syndrome, which manifests

clinically as sensorineural hearing loss and a euthyroid

goitre. Thyroid dysfunction can affect menstrual cyclicity

and reproduction, and even minimal hypothyroidism can

increase the rates of miscarriage and fetal death.8 Even

though Djedmaatesankh was married to a doorkeeper in

the Temple of Amun-Ra where she worked, she is believed

to have been nulliparous because her pubic bones were

intact, denoting that she had never had children.3 This

would have been unusual for a 35-year-old married

woman like her (Ms. Roberta Shaw, assistant curator,

Department of World Cultures, Royal Ontario Museum,

personal communication, 2005). Djedmaatesankh’s thyr-

oid gland could not be evaluated using the CT scan that

was obtained. Deoxyribonucleic acid (DNA) can now be

recovered from mummified specimens and could provide

a more definitive diagnosis of genetic hearing loss.

This is the first report of an abnormality of the

auditory-vestibular apparatus in an Egyptian mummy. The

presence of bilaterally dilated fossae of the vestibular

aqueduct may be evidence of sensorineural hearing loss or

vestibular dysfunction in ancient Egyptians living 2800

years ago. Information gained from evaluation of CT scans

of the temporal bones of mummified individuals may

contribute to our understanding of the hearing status of

ancient civilizations.
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