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Key Points 

 Use advanced imaging to help guide your choice of newer available instrumentation, and 
to improve your understanding of the regional anatomy and the extensiveness of the 
primary disease process. 

 Use a headlamp or the Vitom Surgical Microscope to improve exposure of deeper ear 
canal/bulla structures, particularly on large dogs with complicated disease conditions. 

 Isolate and protect vascular and neural structures in the deeper aspects of the horizontal 
ear canal and bulla. 

 Use a 30 degree scope after an aggressive bulla osteotomy to ensure complete removal of 
ear canal epithelium. 

 
Early reports of surgical treatment for end-stage ear canal disease described very high 

complication rates when total ear canal ablation (TECA) was performed without consistently 
accomplishing wide tympanic bulla exposure, drainage, and evacuation of epithelium within the 
bulla cavity.  Poor wound drainage and infected bone deep within the middle ear were thought to 
be the main causes for the high wound infection rates and most persistent deep infections after 
TECA.  Since that time, the underlying cause for most persistent deep infections following this 
procedure have been determined to be retained epithelium and debris within the osseous ear 
canal and/or tympanic bulla.  Providing a means of drainage after TECA was found not to 
improve overall postoperative success.  Therefore, the main goal of TECA is to ensure complete 
removal of all infected tissue and secretory epithelium within the ear canal and bulla, while 
preventing damage to important regional structures.  With meticulous technique and improved 
technologies available today, significant complications are now infrequently encountered, and 
most can be prevented.  More complications are expected depending on the aggressiveness and 
extent of the primary ear disease process, especially when encountering patients with deep 
neoplastic processes or cholesteatomas.  This seminar will summarize the authors experience 
performing TECA with important tips provided to help prevent intraoperative complications, and 
how to manage these complications should they occur.   
 
When should I opt for advanced imaging? 

Advanced imaging can dramatically improve preoperative planning for complicated 
TECA/LBO.  In addition, determining the underlying disease process and the extent of the 
process can help surgeons better prepare themselves and owners for specific complications 
during and after surgery. Newer instrumentation to help conduct the ear canal and bulla excision 
without injuring surrounding structures (mentioned later in the abstract) can be made available 
based on the thickness of the bulla bone, and involved surrounding structures detected during 
imaging.  Unfortunately, the quality of information provided by more widely available and 
relatively inexpensive plain skull radiographs, even with special oblique and open mouth views, 
rarely provides helpful information for the surgeon unless the lesion is obvious.  Consider 
requesting CT imaging when the patient presents with ear disease and concurrent neurological 
deficits, or when owners notice their pet exhibiting difficulty or inability opening the jaw.   
Patients with frank bleeding from the deep ear canal, those with masses or regional 
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lymphadenopathy, or those with draining tracts or deep abscessation are good indications for 
advanced imaging.  Involvement of retropharyngeal lymph nodes, bone, nerve and vascular 
involvement can be determined.  In addition CT +/- contrast imaging of the bulla region can help 
differentiate two important aggressive lesions of the bulla, cholesteatomas and neoplasia, both 
highly difficult processes to treat surgically.  Most dogs with expansile lesions of the bulla on CT 
imaging, with little contrast enhancement of the contents within the bulla cavity are prime 
candidates for cholesteatomas.  Lysis of bone outside the region of the petrosal part of the 
temporal bone with contrast enhancement of soft tissue structures in the bulla region are highly 
suspected to have a neoplastic process- these patients are generally not good surgical candidates, 
and the primary surgical goal in these cases is to obtain a representative biopsy without 
performing aggressive ear canal (for adjunctive therapy planning).  MRI is best indicated for 
patients with suspected neoplastic disease affecting the bulla, inner ear structures or surrounding 
CNS tissues. 
 
Managing poor exposure of the horizontal canal and bulla regions 
 In patients with eccentrically expanded ear canals (particularly those with very large 
round skulls- like the English Bulldog) that are candidates for TECA LBO, it can be extremely 
difficult to expose and visualize the deep horizontal canal and bulla.   The ear canals are longer 
than the more “narrow-headed” dogs such as the Cocker Spaniel, and the expanded canal may 
obscure an embedded facial nerve or adhered vascular structures.  In these instances, consider 
excising the more distal expanded ear canal region before moving to dissect deeper horizontal 
ear canal and bulla regions. Removing this expanded mass of tissue to get it out of the way first 
leaves a less obstructive deeper ear canal remnant to work around and this can also improve your 
exposure.  Wear a headlamp during dissection to shine light in deeper recesses of the approach.  
The Karl Storz Vitom HD Surgical Microscope (http://www.optronics.com/products/vitom.html) 
can also be highly useful in these situations.  The provided light source and focal length and 
magnification of the camera can be dialed to view the particular area of interest.  This scope also 
provides the surgeon’s view on a remote screen for teaching purposes.   
 
Ossified ear canal removal 
 Highly ossified ear canals can become literally fused with the bone surrounding the 
external auditory meatus (EAM).  In this instance, simple scalpel blade detachment of the ear 
canal from the EAM is nearly impossible.  Consider using a pair of rongeurs to remove the fused 
area between the skull and ear canal.  In any case, regardless of which instrument you choose, 
starting your detachment of the ear canal beginning at the 11 to 2 o’clock position is important.  
Since there are no important vascular or neural structures in this area, aggressive removal of the 
attachment is not complicated.  Expand your detachment next in the rostral area, and leave the 
caudoventral attachment till the end.  In some cases using bone cutters to cut the deep ear canal 
close to the attachment (and preserving the facial nerve) can help remove the majority of the 
obstructive ossified canal first.   The remaining attached rim can be removed with double-action 
rongeurs.  Be sure to isolate and protect the facial nerve before detaching the ossified ear canal 
from the EAM. 
 
Hemorrhage within and outside the bulla 
 There are 3 separate potential sources for significant bleeding during TECA LBO.  
Aggressive bleeding outside the bulla occurs from the retroarticular vein and external 
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carotid/external maxillary vessels, whereas hemorrhage within the bulla stems from the internal 
carotid.  The rostral attachment of the horizontal ear canal to the external auditory meatus is 
close to the course of the retroarticular vein.  This vein runs deep within a groove and courses in 
a dorsoventral direction.  Sharp dissection and curettage should be avoided in this area.  If this 
vessel is damaged, the author has found that packing bone wax in a dorsomedial direction within 
this groove will effectively control this bleeding.  If the bulla is expanded, proliferative or lytic, 
be careful to avoid the external carotid artery and maxillary vein, which lie directly ventral and 
slightly medial to the bulla.  If an epithelial pouch is found along the lateroventral aspect of the 
bulla as the canal is removed, be extra careful to avoid sharp dissection of this pouch from 
surrounding adhered tissues.  Aggressive dissection of these adhesions without appropriate 
exposure can result in severe, life threatening hemorrhage.  If bleeding cannot be stopped with 
pressure and isolation of the bleeding vessel (this is rare in my experience), the area is tightly 
packed off, and the animal is repositioned and prepared for a ventral approach to the bulla. This 
approach will expose the bleeding vessel for ligation or repair.  The internal carotid artery can be 
damaged if the thin bone between the carotid canal and the medial wall of the bulla is disrupted 
by overly aggressive curettage or if this thin bone has been previously eroded and the vessel wall 
is directly adhered to the overlying epithelium.  Epithelial stripping within the bulla can tear this 
artery (this is difficult to avoid in many cases).  Temporary hemorrhage control can be 
maintained with direct pressure and a surgical swab- proceed with removal of the remaining 
epithelium.  After the bulla has been evacuated, consider using ½ inch gauze tape to tightly pack 
the bulla cavity.  The tape is exited outside the incision line and is removed slowly 24 hours 
later. 
 
Facial nerve damage 
 Damage to the facial nerve can occur throughout its course around the horizontal ear 
canal, or as it exits the stylomastoid foramen.   Avoid placing retractors directly around the facial 
nerve and consider “indirect” retraction, in which the nerve is pulled away from the line of 
dissection by retracting tissue lateral and more superficial to the course of the nerve.  Early 
isolation of the facial nerve during deep dissection of the horizontal canal is important to avoid 
inadvertent laceration of the nerve.  Since the nerve is often embedded in the caudoventral aspect 
of the horizontal canal, but it is free in the rostral aspect, consider first isolating the nerve as it 
courses rostral to the horizontal ear canal.  Once the nerve is found immediately rostral to the 
horizontal ear canal just deep to the parotid salivary tissue, follow the nerve caudally and around 
the ear canal towards the foramen. The nerve may appear to travel within the wall of the 
horizontal ear canal, encased in a tunnel.  It is often necessary to carefully incise adjacent to the 
facial nerve superficial to this “tunnel”, and gently roll the nerve out of the exposed tunnel.  
Once the nerve has been isolated and dissected from the canal in all areas, continue horizontal 
ear canal resection at the base of the skull.  A sharp ridge of bone is found between the 
stylomastoid foramen and EAM.  Before removing bulla bone, carefully remove the sharp ridge, 
and elevate and protect the exiting facial nerve from the caudolateral bulla wall by retracting it 
caudally with Freer elevators.   
 
Removal of thickened bulla bone 
 Thick proliferative bulla bone can be very difficult to remove for exposure of the 
tympanic cavity.  The thickest bone to remove is the area immediately caudal and ventral to the 
EAM.  While elevating and protecting the facial nerve in this area, use Kerrison rongeurs (down 
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bite) to remove the caudal rim of bone.  Once the rim has been removed, use regular rongeurs for 
the remaining bulla osteotomy.  In some cases the EAM is so stenotic that the tips of rongeurs 
will not fit within the EAM.  An air-powered burr can be used to expand the EAM to introduce 
rongeurs for bone removal.  The author has recently found that the piezotome 
(http://www.dental-bone-surgery.com/satelec-equipment/piezotome-2.php), an ultrasonic tool for 
bone removal can be quite handy for bulla osteotomy.  Unlike air-powered burrs, the advantage 
of this instrument is that bone can be removed without the risk of harming most soft tissues.  The 
“ninja” tip BS6 works quite well for safe bone removal.  Suction should be available since this 
instrument works similar to an ultrasonic scaler, and fluid pooling from the tip must be removed 
to maintain view of the bulla.  
 
Ensuring complete removal of epithelium within auditory meatus and bulla 
 One of the most important goals of TECA LBO is to provide wide access to the tympanic 
cavity for exposure.  It is critical that all secretory epithelium is removed with the ear canal, and 
any migrated epithelium found within the osseous ear canal and tympanic cavity.  Aggressive 
lateral bulla osteotomy must be performed first, and this allows for the osseous canal and bulla 
cavity to be fully explored.  Curved and 45 degree curettes are used to scrape soft tissue and 
debris from the inner walls of the remaining bulla bone.   Avoid curettage of the rostrodorsal and 
medial aspects of the bulla cavity to avoid damaging structures in the epitympanic recess and 
promontory regions.  After irrigating the cavity well, consider using a 30-degree scope to view 
all aspects of the tympanic cavity.  Any remaining suspicious soft tissue in the cavity can be 
removed with mosquito hemostatic forceps under direct guidance with the scope.  Always submit 
epithelial tissue for biopsy and culture.  When signs of deep infection occur after TECA (pain 
opening the mouth, fever, local pain over wound, sinus formation) reimage with CT, and attempt 
to determine where the inciting infection nidus is located.  A ventral approach is chosen if the 
nidus is located within the osseous canal or tympanic cavity.  Consider a lateral approach 
through the original incision area if remnants of the external ear canal are found on imaging, and 
the bulla region is not considered the nidus of the problem. 
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