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Introduction
Foreign body in the external auditory canal is common and often 

treated in an outpatient basis. The foreign bodies commonly found 
in the external auditory canal include animate and inanimate objects 
like stones, insects, erasers, buttons, vegetable pieces, cereals and 
pulses, cotton ball, bits of metal from welding, most common being 
beads, paper/tissue paper or popcorn kernels[1,2]. A tympanolith 
(stone in the middle ear) is a calcified body in the tympanic cavity, 
which can be extrinsic (foreign body) or intrinsic ( purulent dried 
discharge or stagnant mucus acting as a nidus for calcification)
[3]. Anything small enough to pass the isthmus of the external 
auditory canal and missed may cause a perforation of the tympanic 
membrane, to ultimately find its way into the middle ear. Also,an 
extrinsic foreign body can travel through the perforated ear drum  

 
and get impacted in the mucosa of the middle ear. A tympanolith is  
a rare condition and there are very few cases reported in literature. 
Gapany-gapanavicius et al. publication is one of those few cases 
reported[4]. Long standing ear diseases may harbor a tympanolith. 
Small ones may be asymptomatic and accidentally diagnosed 
during examination and surgery of the ear. Larger ones usually 
present with symptoms like ear discharge, earache, aural fullness, 
decreased hearing.Protiniculum has been described as a bony ridge 
extending from the promontory towards the protympanum on the 
medial wall of the middle ear cavity, across the inferior wall and 
merging with the lateral wall. The medial aspect of the ridge is 
marked by the end of the most anterior hypotympanic air cell and 
start of the pro tympanum, consistently[5]. This lies inferior to the 
ET tube opening.

Abstract

Background: A tympanolith is a calcified body found impacted in mucosa of the middle ear. It is thought to be intrinsic 
deposition of calcium over a nidus of mucous plug whereas a foreign body is usually extrinsic. 

Case Report: A young male with bilateral ear inactive chronic mucosal type of otitis media was posted for tympanoplasty. A 
full cuff incision and exploration of ear showed a smooth gritty hard stone stuck in the hypotympanum later confirmed to be a 
tympanolith. Middle ear anatomy of hypotympanum was studied with straight and angled endoscope. A type A configuration of 
bony crest of Protiniculum was found to be the reason for formation of mucus plug and lith.

Discussion: Tympanolith is a rare condition which is known to occur in a chronically discharging ear, due to calcium deposition 
on a mucus plug or biofilm formation. Tympanolith is a bony crest in hypotympanum with variable anatomy.

Conclusion: Every nook and corner of the middle ear should be inspected while doing a tympanoplasty to rule out tympanolith, 
foreign body or granulations. Either a full cuff incision microscopic tympanoplasty or an inspection of middle ear by angled 
endoscope in every case are suggested options.
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Case Report
A 24-year-old male, salesman by profession came with 

complaints of bilateral intermittent ear discharge since three years 
to the outpatient department of a rural tertiary care hospital in 
western India . The discharge was mucopurulent, non-foul smelling 
and non-blood stained. There was history of similar episodes of ear 
discharge in childhood. A diagnosis of bilateral mucosal chronic 
otitis media was made.The patient also emphasized on difficulty 
in hearing which had become more evident in the last three years, 
more in right ear. There was no history of trauma or foreign body 
insertion in the ear. After achieving the inactive stage of the disease 
with topical and systemic medications, the pure tone audiometry 
was done, and it showed bilateral mild conductive hearing loss. 
The right large central perforation with left medium sized central 
perforation was confirmed with examination under microscope.

The patient was prepared and posted for right tympanoplasty 
under general anaesthesia.With a post aural approach and full cuff 
tympan meatal flap elevation, the ossicular continuity was checked. 
The temporalis fascia graft was planned to be placed by underlay 
technique to achieve a type I tympanoplasty. During flap elevation 
on the anterior wall of the external auditory canal, a shiny blackish 
brown about 4 mm sized structure was noticed just below the 
eustachian tube opening. It was initially thought to be a clot. It was 
palpated with a probe and found to be hard in consistency. The zero-
degree endoscope was introduced to confirm this. The structure 
did not loosen up on suctioning and tactful manipulation was done 
with a ball probe and suction to dislocate it from the mucosal bed 
and removed. The graft was placed as planned. It was 4 mm in size, 
oblong, gritty and hard, surface was irregular, blackish brown, and 
was sent for further analysis. The chemical analysis confirmed it 
to be a calcium containing lith. Post operatively patient received 
antibiotics and the graft was successfully taken up.

Discussion
A tympanolith is a calcified body in the tympanic cavity, known 

to occur from long standing chronic suppurative otitis media with 
central perforation, like a rhinolith in the paranasal sinuses. The 
frequent ear discharge and stagnant mucus in the middle ear acts 
as a nucleus for the calcium salt deposition[3].The protympanum 

is a middle ear space anterior to the mesotympanum, confluent 
with the epitympanum superiorly and hypo tympanum inferiorly. 
It has been infrequently examined in the past due to difficulty in 
visualization with a microscope. The area is now gaining relevance 
with more frequent uses of endoscopes during middle ear surgeries. 
The protympanum serves as the final common pathway between 
the tympanic cavity and the external environment. Its boundaries 
being more defined now with use of straight and angled endoscopes.
Inferior boundary of the protympanum is marked by an oblique 
bony ridge called protiniculum, posteriorly, extending anteriorly 
with the presence of protympanic air cells, which is an anterior 
extension of hypotympanic air cells[5]. The protympanic crest was 
described by Abou-Bieh and colleagues in 79 percent of temporal 
bones studied radiologically and directly[6]. This bony ridge has 
been named the protiniculum from the latin word “protinus “which 
means forward or farther on[7]. This nomenclature is similar to the 
other promontorial bony ridges. It has three conformations:

a) Type A:Ridge, with no air cells medial to it.

b) Type B: Bridge , hypotympanic air cells extending into the 
protympanum.

c) Type C: Absent , no discernible protiniculum, the 
hypotympanum fused with protympanum(Figure 1) [5]. 

Our patient seemed to have a type A protiniculum and the 
foreign body was located just inferior to the ridge (Figure 2). 
There is a possibility of the inspissated stagnant mucus which 
may have not drained into the protympanum due to the ridge 
superiorly and acted as a nidus for calcium salts to deposit(Figure 
3).The protympanic area has pseudo stratified ciliated columnar 
epithelium with mucus secreting cells like the nasal mucosa. The 
physiological function is predominantly mucociliary clearance 
towards the eustachian tube[8]. When inflamed, protympanic 
epithelium thickens and becomes polypoidal. The ciliated cells 
decrease, residual cilia collapse and leads to stagnation of mucus 
secretion.Mucosal cells contain numerous secretory granules. 
Polymorphonuclear cells are present submucosally and bacteria on 
the mucosal surface[9]. The biofilm formation is more likely to be 
present in the pro tympanum in cases of chronic suppurative otitis 
media[10,11].

Figure 1: Protiniculum in the hypotympanum[5].
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Figure 2: Endoscopic view of middle ear showing 
tympanolith below the bony crest (protiniculum) in the 
hypotympanum.

Figure 3: Microscopic view of middle ear after removal of 
tympanolith.

Conclusion
The protympanum and protiniculum are very important 

areas and the final common pathway of ventilation of middle ear 
and mastoid system. The use of angled (30 and 45 degree) and 
straight (0 degree) endoscopes allows easy access and complete 
examination of these areas, including removal of polyp, granulation 
or as in this case, foreign bodies. The use of endoscopes as an 

adjunct to microscope in ear surgeries seems essential now. And 
with complete understanding of the middle ear endoscopic anatomy 
and ventilation pathways we can achieve a more physiological 
goal during surgeries. An incidental tympanolith in our patient 
reemphasizes the importance of the habit of inspecting middle ear, 
every nook and cranny if possible, during every tympanoplasty 
with a straight or angled endoscope.
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